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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma o OuoOrUM HA YPOBHE CpeHEr0 00IIero oopa3zoBaHus pa3padoTaHa
Ha ocHoBe ®enepanpHoro 3akona ot 29.12.2012 N 273-®3 «0O6 obpa3zoBanuu
B Poccmiickoii ®enepanun»y, ®I'OC COO, Konnenmum mnpernojgaBaHus y4eOHOTO
npenmera «buosorus» ¥ OCHOBHBIX MOJIOKEHUHN (enepanbHO padoueil MporpaMMbl
BOCITUTAHUSL.

buonorust yrinyonennoro ypoBHs usydenus (10 — 11 kiaccel) sSBJIS€TCS OJHHUM
U3 KOMIIOHEHTOB MpeAMETHOM o0nactu «EcTecTBeHHO-HayuHbIe MpeaAMeTh». COoriacHo
nonoxkenusim  OI'OC  COO  mnpodunbHble y4eOHBICE MPEAMETHI, HU3y4aceMbIC
Ha yriIyOJICHHOM YPOBHE, SIBIISIIOTCS crtocoOoM nuddepeHnnan o0ydeHus: Ha ypoBHE
cpenHero oOmiero oOpa3oBaHMsS M MPU3BAHBI 00ECHNEUYUTH MPEEMCTBEHHOCTH MEXKIY
OCHOBHBIM OOIIUM, CpPEAHUM OOIHUM, CPEIHUM TPO(HECCHOHATBLHBIM W BBICIIIAM
oOpa3zoBanueM. B To ke Bpemsi KaxIblid U3 ATUX y4EOHBIX MPEIMETOB JOJIKEH OBbITh
OpPUEHTUPOBAaH HAa MPUOPUTETHOE pPEIIEHUE O0O0pa30BaTENIbHBIX, BOCHUTATEIbHBIX
M pa3BUBAIOIIMX  3a/Jay, CBS3aHHbIX C nOpodopueHTauueid  o0ydaroIuxcs
U CTUMYJIMPOBAHHWEM HMHTEpeca K KOHKPETHON 00JaCTH HAyYHOT'O 3HAHUS, CBSI3aHHOTO
¢ 6uosioruei, MeTMIMHOM, SKOJIOTUEHN, TICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo OuosorMHM JaeT MPECTAaBICHUE O IENM U 3ajJadax H3Yy4deHUs
yueOHoro npeameta «buonorus» Ha yriyOieHHOM ypOBHE, OmNpeersieT 00s3aTeIbHOe
(MHBapHaHTHOE) MPEIMETHOE COJIep)KaHUE, €ro CTPYKTYpPUpPOBAaHHUE MO pazJenam



U TeMmaM, paclpejieleHue Mo KiaccaMm, PEKOMEHIYEeT MOCIE0BATEIbHOCTh U3YUYCHHUS
y4eOHOro MaTepuaja ¢ y4eTOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, TOTUKU
y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTeW oOydaromuxca. B mporpamme
no OHOJIOTUM peaqu30BaH MPUHIMI MPEEMCTBEHHOCTH C U3y4YeHHUEM OHOJIOTHHU
HAa YpOBHE OCHOBHOrO 00ImIero oOpa3oBaHus, Oyarogaps dYeMmMy HpOCMaTpUBaETCA
HAlpaBJICHHOCTh ~ HAa  TOCJIEAYIOIIee  pa3BUTUE  OMOJIOTMYECKMX  3HAHUH,
OpPUEHTUPOBAHHLIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYUYHOIO MHUPOBO33PEHUS,
HKOJIOTHYECKOTO MBITIICHUS, TIPEICTABIICHUH O 3I0pOBOM 00pa3e KU3HU, HAa BOCIIUTAHUE
OepexHOro OTHOILIEHUS K OKpY>Karollel mpupoaHoii cpene. B mporpamme no 6uonoruu
TaK)K€ TOKa3aHbl BO3MOXKHOCTH ydeOHOTo mnpeameTra «buonorus» B peanu3anuu
tpeboBannit @DI'OC COO K MMIaHUPYEMBIM JIMYHOCTHBIM, METaNpPEIMETHBIM
U TIPEMETHBIM pe3yJibTaraM oOy4deHus U B (POPMUPOBAHUU OCHOBHBIX BHUJIOB YUEOHO-
MO3HABATENFHON  JIEATEILHOCTH  OOYyYalOlUMXCS IO  OCBOCHHUIO  COJEpKAHUS
OuroI0TNYecKOro 00pa3oBaHMs Ha YPOBHE CpEHEr0 001Iero 00pa3oBaHusl.

[Iporpamma 1m0 OHOJIOTUU SIBISIETCS. OPUEHTUPOM IS COCTABIICHUS aBTOPCKHX
pabouux mporpamMm. ABTOpaMH pabOUYMX TPOTPAMM MOXKET OBITh MPEIJIOKEH CBOM
MOJIXO0JI K CTPYKTYPUPOBAHUIO U MOCJIEA0BATENLHOCTH U3yUYEeHHs y4eOHOro MaTepuaia,
CBOE BHJCHHE CIMOCOO0B (HOPMUPOBAHHS Yy OOYYAOMIMXCS MPEAMETHBIX 3HAHUN
¥ YMEHHH, a TAK)K€ METOJI0B BOCIIUTAHUS U PA3BUTHUS CPEICTBAMH YUE€OHOTO MpeaMeTa
«buonorus.

buonorus Ha ypoBHe cpeaHero o0uiero o0Opa3oBaHus 3aBepilaeT OMOJIOTHYECKOe
oOpa3oBaHMe B IIKOJIE W OPUEHTHUPOBAH HA pACUIUpEHHE W YIIyOJeHHe 3HaHUN
0o0ydJaronuxcsi 0 KMBOM TMPHUPOJIE, OCHOBAX MOJIEKYJSIPHOM M KIIETOYHOW OWOJIOTHH,
SMOpHOJIOTUM U OWUOJOTUM PA3BUTHS, TEHETUKH, CEJICKIHH, OHOTEXHOJIOTHH,
HBOJIIOLIMOHHOTO YUEHHS U SKOJIOTHUHU.

N3ydenne yuebHOro mnpenmera «buonorus» Ha yriayOJEHHOM  YpOBHE
OpPUEHTUPOBAHO HA TOATOTOBKY OOYYalOMIMXCS K MOCIEAYIOMEMY TMOJYYEHUIO
OMOJIOTUYECKOTO 00pa30BaHusl B By3aX M OpraHU3AIMIX CPeHEro MpodeccHoHaIbHOTO
obOpazoBaHus. OCHOBY €ro COJACpP>KaHHS COCTABJISIET CHUCTEMa OMOJIOTMYECKUX 3HAHMM,
MOJIYYEHHBIX MPU HM3YYEHUU OOYYaIOUIMMHCS COOTBETCTBYIOIIUX CHUCTEMATUYECKHUX
paszienoB OMOJIOTHH HA YPOBHE OCHOBHOTO 00miero obpazoBanus, B 10—11 kmaccax atu
3HaHUA MOJY4YaroT pa3BuTue. Tak, paclupeHbl U YriayOJieHbl OMOJIOTHYECKUE 3HAHUS
O pacTeHHUsX, KHUBOTHBIX, Tpubax, OakTepusx, OpraHU3ME UeJIOBEKa, OOIIMX
3aKOHOMEPHOCTSIX KU3HH, JIOMOJIHUTEILHO BKJIIOYEHBI OHOJIOTUYECKHE CBEICHUS
MPUKJIAJHOTO U MMOMCKOBOI'O XapaKTepa, KOTOPbIE MOKHO UCIOJIb30BaTh KaK OPUEHTUPBI
JUTSI TIOCTIEYIOTIero BeiOopa mpodeccun. Bo3moskHa Takke WHTErparust OMOJIOTHIECKUX
3HaHUI C COOTBETCTBYIOUIUMU 3HAHUSIMU, MTOTYYEHHBIMHU 00YyYarOUUMUCS MPY U3yUYEHUU
bu3uKu, XUMHUH, reorpaduy U MaTEMATUKH.

CrpykTypa mnOporpamMMmbl 1O OWUOJOTUM  OTPAXKA€T CUCTEMHO-YPOBHEBBIN
¥ DBOJIFOIIMOHHBIN TOJIXO0/IbI K M3y4eHUt0 Ouooruu. CoriacHO UM, U3y4aloTCsS CBOMCTBA
U 3aKOHOMEPHOCTH, XapaKTEPHBIC ISl AKUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3allUH,



ABOJIIOIMM OPraHUYECKOro MUpa Ha 3emiie, COXpaHeHHs OMOJIOTHYECKOTO Pa3HOOOpa3us
miaHeThl. Tak, B 10 kiacce U3y4aroTcss OCHOBBI MOJICKYJIIPHON M KJIETOYHOU OMOJIOTHH,
SMOPHOJIOTUH ¥ OHWOJIOTUH Pa3BUTHUsI, TEHETUKHM U CEJICKIHUH, OHOTEXHOJOTHUH
U CUHTETHMYECKON OMOJIOrMH, aKTyaJIU3UPYIOTCS 3HAHUS 00ydYarolmuxcs Mo OOTaHHKE,
300JI0TUH, aHATOMUH, (HU3KOJIOTHHN YenoBeka. B 11 kimacce m3ydaroTcsi SBOJTIOIMOHHOE
y4eHUe, OCHOBBI DKOJIOTUU U yueHue o ouocdepe.

buonorus npuszBaHa 00€CHEYUTh OCBOSCHHE OOYYAIOUTUMHCS OHOJOTHYECKUX
TEOpU W 3aKOHOB, WAECH, NPUHLMIOB W IPAaBWJ, JICKAINMX B OCHOBE COBPEMEHHOMU
CCTECTBCHHO-HAYUYHOW KapTHUHBI MHUpa, 3HAaHUH O CTPOCHHH, MHOT000pa3nuu
U OCOOCHHOCTAX KJETKH, OpraHu3Ma, MOMNyJAluu, OHOIEHO03a, JSKOCHCTEMBI,
O  BBIIAIOUIMXCA  HAYYHBIX  JIOCTIDKCHHUSIX,  COBPEMEHHBIX  HCCIEIOBAaHUSIIX
B OWOJOTrMH, TPUKIAAHBIX aCMEeKTax OWOJIOTHYSCKMX 3HaHuu. Jlnsg pasBuTug
U TOJJEpKaHUs HMHTEpeca OOydaronuxcsi K OWOJIOTHH Hapsiy CO 3HAYUTEIbHBIM
00bEMOM TEOPETUUYECKOTO MaTepuanga B COJEpKaHWU MpOorpaMMbl MO OUOJOTUH
MPEIYCMOTPEHO 3HAKOMCTBO C HCTOPHUEW CTAHOBJICHUS W Pa3BUTUS TOW WIM HHOMU
obactT OMOJOTHM, BKJIAJIOM OTEYECTBEHHBIX U 3apyOCKHBIX YUEHBIX B PEILICHHE
BOKHEHIINX OMOJIOTHYSCKUX M SKOJOTHYSCKHUX IMPOOIIEM.

Ilens wm3ydenust ydeOHOTO mpenmera «buosnorus» Ha yriayOJeHHOM ypOBHE —
OBJIaJICHUE OOYUYAIOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJILHOW OpTraHU3aliu
KUBBIX CHUCTEM Pa3HOT0 paHra M MPUOOpETEeHHWE YMEHHM HCIIOJIb30BaTh 3TU 3HAHUS
B (GOpMUpPOBAaHMU MHTEpeca K OIpeAeieHHON o00sacTu  npodhecCHOHAIBHOM
NEeSATeIbHOCTU, CBSI3aHHOW C OWoJIorMeH, WIM K BBIOOPY Yy4YeOHOro 3aBeICHHS
JUTSI TIPOIOIKEHUST OMOJIOTHIECKOTO 00pa30BaHMS.

JlocTmkeHue 1eau u3ydeHus ydeOHoro mpenmera «buosorus» Ha yriyOjJeHHOM
ypPOBHE 00€CTICUMBAETCSI PEIICHUEM CIEAYIONIUX 3a]1ay:

OCBOEHHE OOYYaIOIIMMHUCI CHCTEMbl OHOJOTHYECKHUX 3HAaHMK: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSAX, KOHICMIUAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX
U TpaBWIaX, COCTaBIISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTUHY MHDA;
0 CTPOCHUH, MHOTOOOpa3sMu M OCOOCHHOCTSX OHOJOTHYeCKHX cHucTeM (KIIEeTKa,
OpraHu3M, MOMYJISALMS, BHUJA, OHMOTEOlIeHO3, Ouocdepa); O BBIJAIOMIUXCS OTKPBITHUSIX
¥ COBPEMEHHBIX HUCCIICIOBAHUSIX B OMOJIOTHH;

O3HAKOMJIECHHE OOyYarommMxcss ¢ METOJAaMH TO3HAHUS JKHUBOW TMPUPOJIBL:
UCCIIEIOBATEILCKUMU METOAaMU OUOJOTHUUECKUX HayK (MOJICKYJISIPHOM W KJIETOYHOMU
OHoJI0THH, YMOPUOIOTHU ¥ OMOJIOTHUN PA3BUTHS, TEHETUKH U CEJICKIINH, OMOTEXHOIOT I
1 CHHTETUYECKON OMOJIOTHH, MAJICOHTOIOTHH, YKOJOTHH); METOAAMH CaMOCTOSATEIIHFHOTO
MPOBEJICHUS OMOJIOTUUECKUX MCCIICAOBAaHUMN B JaOOpaTOpUM M B TIpUpo/ie (HaOIt0IeHHE,
U3MEPEHUE, IKCIEPUMEHT, MOJCIUPOBAHUE);

OBJIaJICHUE OOyYalomMUMHUCI  YMCHHUSIMU: CaMOCTOSITEJILHO HaXOJIUTh,
aHaJM3UPOBaTh M HCIIOIB30BaTh OHOJOTMYECKYI0 HMH(GOPMAIIUIO; ITOJb30BATHCS
OMOJIOTMYECKONH TEPMHUHOJIOTHEH M CHUMBOJIMKOM; YCTaHaBIMBAaTh CBSI3b MEXKIY
pa3BUTHEM OMOJIOTMH U COLMAIBHO-KOHOMUYECKUMHU U SKOJIOTMYECKUMHU TTpoOIeMaMu



YeJI0BEUYECTBa; OICHUBATh IIOCJIEJACTBUS CBOEH JEATENBHOCTH 10 OTHOIIEHUIO
K OKpY>KaroIen MpupoIHOM cpejie, COOCTBEHHOMY 3/I0POBBIO M 3JI0POBBIO OKPYKAIOIIIX
Jarojed; OOOCHOBBIBATH UM COONIOAATH Mephl  NPOMUIAKTHUKHA  HMHQPEKIHOHHBIX
3a00J€BaHMl, TMpaBWwia TMOBEICHUS B TMPUPOAE U oOOecreyeHus Oe30MacCHOCTH
COOCTBEHHOW >KM3HEAESTEIbHOCTH B  UYPE3BBIYAMHBIX CHUTYyalUsX MPUPOIHOTO
U TEXHOTCHHOTO XapakTepa; XapaKTepH30BaTh COBPEMEHHBIC HAYYHBIE OTKPBITHS
B 00J1acTH OMOJIOTHH;

pa3BuTHE Yy OOYyYaIOIUXCS HWHTEIUIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH
B IIpolleCC€ 3HAKOMCTBA C BBLIAIOIIUMUCA OTKPBITUSIMH W COBPEMEHHBIMH
UCCIIEJIOBAaHUSIMM B  OMOJIOTMH, pelIaeéMbIMU €I IpoOJeMaMH, METOAOJIOrHei
OMOJIOTMYECKOTO HCCIIEIOBaHMS, MPOBEACHHUS JKCIEPUMEHTATBHBIX HCCIICIOBAHUM,
pemieHus OMOJIOTMYECKUX  3a/lad, MOJEIMPOBAHUA OMOJOTUYECKHX OOBEKTOB
U TPOIIECCOB;

BOCTIHUTAaHHE y 00YyYaIOIIUXCs ICHHOCTHOTO OTHOIICHUS K KUBOU MPUPOJE B LIETOM
U K OTAEIbHBIM €€ OO0bEeKTaM U SBJICHUAM; (POPMUPOBAHUE HKOJIOTMUYECKOM,
TeHETUYECKOM TpaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MPHUPOJAE; UHTErpalluu
€CTeCTBEHHO-HAYYHBIX 3HAHUIA;

npuodpeTeHue 00y4aroIUuMUCs KOMIETEHTHOCTH B paroHaIbHOM
IPUPOAOIIOIL30BaHUN (COOIIOIEHUE MPABUII TMOBEACHUS B IMPUPOJE, OXPaHbI BHUJIOB,
3KOCUCTEM, OMOC(hephl), COXPAHEHUH COOCTBEHHOTO 3/I0POBbSI U 3/I0POBbs OKPY>KAIOIINX
monen (cobmoaeHnss Mep NMPOPUIAKTUKHA 3a00JieBaHUi, obecreueHrne 0e30MacHOCTH
KU3ZHENIEATEIbHOCTH B YPE3BBIYAMHBIX CHUTYyalMsX MPUPOJHOTO U TEXHOTEHHOTO
XapakTepa) Ha OCHOBE WCIOJIb30BAaHUS OWOJOTHYECKUX 3HAHWUM W  yYMEHUU
B IIOBCEHEBHOM JKU3HU;

CO37laHNE YCIIOBUHM AJI1 OCO3HAHHOTO BbIOOpa OOYYAIOMIMMUCS WHAUBUIYATbHON
o0pa3oBaTeNbHOM TPAEKTOPHH, CHOCOOCTBYIOLIEN MOCIIEAYOIIEMY
npo(heCCHOHATFHOMY CaMOOMPEICICHNI0, B COOTBETCTBHH C WHIANBUAYATbHBIMU
UHTEpecaMu U MOTPEOHOCTIMU PETUOHA.

OO611ee yKcIiio 4acoB, PEKOMEHI0BAHHBIX JUIsl U3yUEHUs OMOJIOTUH Ha YTy OJI€HHOM
ypoBHe, — 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Hezpemro), B 11 knmacce — 102 gaca
(3 yaca B Hezel).

OT60op oOpraHu3alMoOHHBIX (OPM, METOJOB U CpPeICTB OOydeHHs OHUOIOTUu
OCYIIECTBIISIETCS. C YYE€TOM CHeuu(uKu ero CcoAep)KaHWsd U HampaBICHHOCTH
Ha MpPOJODKEHHE OHOJIOTMYECKOro 00pa3oBaHUS B OpPraHU3alMAX  CPEIHEro
poeCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO0s3aTenbHBIM YCIOBUEM MNpU OOYyYEHMH OHMOJIOTMM Ha YIUIyOJIEHHOM YpPOBHE
SBIISIETCSl TPOBEJIEHUE Ja0OpaTOPHBIX U TMpakTUYeckux pador. Takxke ydactue
0o0ydJaronuxcsi B BBIIOJHEHUN TPOEKTHBIX W Y4eOHO-HCCIIEIOBATEIbCKUX padoT,
TEMaTHKa KOTOPBIX OMpEIENsIeTCs YYUTEJIeM Ha OCHOBE HMEIONIMXCS MaTepuaibHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUM.



COJEPXAHME OBYYEHUA

10 KJIACC

102 4, u3 HUX 1 4 — pe3epBHOE BpeMsl.

Tema 1. buoJiorusi kak HayKa

CoBpeMeHHass Ouonorus — KOMIUIEKCHas Hayka. Kparkas wuctopusi pa3BUTHS
ounosnoruu. buonornueckne Hayku U W3ydaemble UMHU MpodieMbl. DyHIaMEHTAbHBIE,
MPUKJIaJHbIE U TOMCKOBBIE HAYYHbIE UCCIEAOBAHUS B OMOJIOTUU.

3HaueHue Ouonorud B (GOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
kaptunbl wmupa. llpodeccun, cBszanHbie ¢ Ouonorueidt. 3HavyeHHe OUOIOTUU
B MPAaKTUYECKOM JEATEIBHOCTH 4YeJIOBEKa: MEJUIIMHE, CEJIIbCKOM XO35HCTBE,
TIPOMBITIUICHHOCTH, OXPaHe MPUPOJIBI.

Jlemoncmpayuu:

llopmpemwi: Apuctorens, Teodpact, K. Jlunnenr, XK.b. Jlamapk, Y. [lapBuH,
V. Tapsen, I'. Mennens, B.W. Bepnanckui, W.II. IlaBnoB, .M. MeuHukos,
H.U. BaBuinos, H.B. Tumodees-Pecosckuit, [{. Yorcon, @. Kpuk, 1.K. benses.

Tabnuyvr u cxemwvr: «CBA3b OuONOrMM € JApYyrUMH HaykamMm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEMbI U UX U3yUeHHE

XKuBble cucTeMbl Kak MpeaMeT u3ydeHusi oumosioruu. CBONCTBA KUBBIX CUCTEM:
€IUHCTBO XHWMHUYECKOTO COCTaBa, JHUCKPETHOCTh M  IEJIOCTHOCTh, CJIOKHOCTH
Y YIOPSAJI0YEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPraHU3alMs, CAMOBOCIIPOU3BEICHHUE,
pa3apaxuMoOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHU OpraHu3aliy >KUBBIX CHCTEM: MOJIEKYJISPHBIA, KJIETOYHBINA, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYJISAIMOHHO-BUAOBOW, SKOCUCTEMHBIH (OMOT€OIeHOTUYECKH),
ouochepnsrii. [Iporeccsl, Mpoucxoasiiue B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKU
*uBoro. JXXu3Hb kak ¢dopma cyniecTBOBaHUs Martepuu. Hayku, uzydaromiue >KUBbIE
CHUCTEMBI Ha Pa3HBIX YPOBHAX OpraHU3alUU.

W3ydyenne >kuBBIX cHCTeM. Mertoapl Ouonormdeckoil Hayku. HaOmrogenwue,
U3MEpPEHUE, DKCIEPUMEHT, CHUCTEMAaTu3alus, MeTaaHain3. lloHdaTHEe O 3aBUCUMOMU
Y HE3aBUCHUMOU nepemeHHou. [InannpoBanue skcnepumenTta. IloctaHoBka U MpoBepka
runote3. HyneBas runote3a. IloHsitTue BBIOOPKM M €€ JOCTOBEpPHOCTh. Pa3zbpoc
B Ouosormyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX PE3YyJIbTaTOB.
[IprunHbBI UCKaXXEHUS PE3YyIbTATOB dKCIIepuMeHTa. [[oOHsITHE CTaTUCTUYECKOTO TECTA.

Tabauywvr u cxemvi: «OCHOBHBIE TTPU3HAKH KU3HW», «BHOJIOTHYECKUE CUCTEMBDY,
«CBoliCTBa XKUBOU MaTepuu», « YPOBHH OpraHU3alMU KXUBOU mpUpoisD», «CTpoeHue
KUBOTHOU KIIETKM», «TKaHU IKUBOTHBIX», «CHUCTEMbl OpPraHOB YEJIOBEUYECKOIO
opranusmay, «buoreonenos», «buochepar, «MeToabl U3ydeHUs )KUBOUM MPUPOJIBI».



Obopyoosanue: nabopaTopHOe O000pPYyIOBaHHME IS TPOBEACHUS HAOIIOJICHUH,
VU3MEPEHUH, SKCIIEPUMEHTOB.

Ilpakmuueckasa paboma «VIcTONB30BaHUE PA3NTMYHBIX METOJOB MPU H3YUCHHUH
JKUBBIX CUCTEM).

Tema 3. Bbuojsiorust KjieTKu

Knerka — cTpykTypHO-QyHKIIMOHANIbHASI €QUHUIIA KUBOTO. VCTOpUSA OTKpBITHS
kinetku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. [Ineiinen,
P. BupxoB). OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHOUN TEOPUH.

MeToapI MOJIEKYJISIPHOM 1 KJIETOYHON OMOJIOTUH: MUKPOCKOIIUS, XpoMaTorpadus,
anekTpodopes, METOJ MEUEHbIX aToMOB, auddepeHnnanbHoe HeHTpUudyrupoBaHue,
KYJbTUBUPOBAHUE KIIETOK.

Jlemoncmpayuu:

llopmpemuwvi: P. I'yk, A. JleBenryk, T. IlIBann, M. IlInelinen, P. Bupxos,
K.M. bap.

Tabnuyvr u cxemvl: «CBETOBOM MHKPOCKOID», «DJIEKTPOHHBIM MHKPOCKOI,
«Hctopus pa3BUTHS METO/I0B MUKPOCKOIIUN.

Obopyoosanue:  CBETOBOM MHUKPOCKON, MHUKPONPENApaThl  PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

llpakmuyeckas  paboma  «V3yueHue  METOJOB  KJIETOYHOW  OHUOJOTUH
(xpomarorpadusi, anekrpodopes, nuddepeHiuanpHoe neHTpudyruposanue, [ILP)».

Tema 4. Xumnueckasi opranu3anms KJIETKU

XHUMHUYECKHI COCTaB KJIETKU. MaKpo-, MUKpPO- B yIbTPaMUKpPO3JIEMEHTHI. Bona u ee
pOib KaK pPACTBOPHUTEINS, pPEareHra, y4YacTHE B CTPYKTYPUPOBAaHMM KJIETKH,
TeIIoperyasiuu. MuHepaabHble BEIIECTBAa KJIETKH, UX Ouosjoruueckas poib. Pomb
KaTUOHOB U aHUOHOB B KJIETKE.

Oprannyeckne BelllecTBa  KIETKU. buosorumdeckue mnoiaumepsl.  benkwu.
AMMHOKHCIIOTHBIM cocTaB OenkoB. CTpyKTypbl OenkoBoil MoJekysbl. [lepBuunas
CTpYKTypa Oelika, MenTHIHAs CBs3b. BTOpUyHas, TpeTUUHASI, YeTBEPTUYHAS CTPYKTYPHI.
Henarypanusa. CsoiictBa OenkoB. Knaccudukarus 6enkoB. buonorndyeckue GpyHKINN
OEJIKOB.

VYrneBoasl. MoHOcaxapupl, IWCAaXapubl, OJUTOCaXapulibl W IMOJIUCAXaPUJBbL.
OOuuit Tiad cTpoeHus U (PU3MKO-XMMUUYECKUE CBOMCTBA YTJIEBOJIOB. buomornueckue
(GyHKUIMU yTIEBOAOB.

Jlumuaet. T'mapodunsHo-TUApOPOOHBIE CcBoOMicTBAa. Kiaccudukamus TUMUAOB.
Tpurnuuepunsl, pocoaunuabl, BOCKU, CTEpOUbl. buosornueckrne GyHKIMHU JTUTUIOB.
O6mme  cBoiicTBa  OWONOTHYECKUX  MEMOpaH —  TEKy4ecTh, CIIOCOOHOCTH
K CaM03aMbIKaHUI0, MOTYTPOHHUIIAEMOCTb.

Hykneunoseie xkucnotel. JHK u PHK. CrpoeHue HyKIEMHOBBIX KHUCIOT.
Hyxneotuasl. [Tpunmun kommiaementapuoctu. [Ipasuio Yapradda. Ctpykrypa JHK —



nBOMHAs crimpanb. MectoHaxoxaenue u ouonorndeckue Gpynkmuu JJTHK. Bunsr PHK.
®yunknuu PHK B knetke.

Ctpoenue wmosekyiasl AT®. Makpospruueckue cBsizu B Mmosekyie ATO.
buonornyeckue ¢ynkmuu AT®. BoccTaHOBIEHHbIE MEPEHOCUMKH, HX (DYHKIUU
B kieTke. CexkBenupoBanue JTHK.

CrpyktypHass Ouojorus: OHOXHMHYECKHE U OHO(PU3MYECKHE HCCIICTIOBAHMS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYPhl OMOMOJICKY L.

Jlemoncmpayuu:

llopmpemuwi: JI. llonuur, . Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. [Ipy3unep.

Huaepammei: «Pacnpenenenrie XUMUYECKUX DJEMEHTOB B HEKHUBOU MPUPOECY,
«Pacrpenenenne XMUMUYECKHUX JIEMEHTOB B JKMBOM MPUPOJIEY.

Tabnuysr u cxemwvr: «llepuoguueckass TabmWIa XUMHYECKUX DJIEMEHTOBY,
«CtpoeHue MoyeKynbl BOAbl», «BemecrBa B cocraBe Opranu3moBy, «CTpoeHue
MOJIEKyJIbl Oenkay, «CTpPYKTypbl O€IKOBOM MOJIEKydbD», «CTpoeHue MOJEKyYJ
yIiIeBo10B», «CTpoeHne MoJieKyd JUnuaoBy», «HykiaenHoBbie KUCIOTBI», «CTpoeHue
MoseKyiasl ATOy.

Obopyoosanue: XUMUYECKas TIOCyJia U 000py0BaHHUE.

Jlabopamopnas paboma «OOHapyxeHHUE OETKOB C IOMOIIBIO KaueCTBEHHBIX
peaKLID.

Jlabopamopnasa paboma «VIccnenoBaHue HYKIEUHOBBIX KHCJIOT, BBIJCICHHBIX
U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHne n pyHKIUM KJIETKH

Tunel  KIETOK: JyKapuoTU4YeckKas U  mpokapuoTuueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.

Crpoenue mnpokapuoTudeckon kieTku. KierouHas creHka OakTepuit u apxeil.
Oco0eHHOCTH CTPOEHUS TeTepOoTPO(PHON M aBTOTPODHON MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 poJib MPOKAPUOT B OMOIIEHO3AX.

Crpoenne W (PyHKUMOHUPOBAHUE SyKapUOTHUECKOW KieTku. Ilnazmatmyeckas
MeMOpana (masmaniemma). CTpykTypa IUia3MaTHdecko wmemOpanbl. Tpancmopt
BEIIECTB UYepe3 IUIa3MaTUYECKyl0 MeMOpaHy: maccuBHBIA (muddysus, obnerdeHHas
nuddy3us), akTUBHBIA (NMEPBUYHBIH W BTOPUYHBIM  aKTUBHBIM  TPAHCIOPT).
[TonynponuiiaeMocts meMOpaHbl. PaGora HaTpuii-kalMeBOro Hacoca. OHAOLMTO3:
NUHOIMTO3, (arouuto3. Ok3ouuto3. Kierounas crenka. CrpykTypa U (QyHKUUU
KJICTOYHOUM CTEHKH pacTeHUM, rpuboB.

Huromnasma. [uro3zonme. Lutockener. JIBmkeHHe wUTOILIIaA3Mbl. OpraHouabl
kietkn. OgHoMeMOpaHHbIE OPTaHOWIBI KIETKH: sHAomiazmatudeckas cetb (II1C),
annapatr ['onbJkHM, JM30COMBI, HMX CTpoeHMEe U  (QyHKUuMU. B3auMocssa3b
O0JIHOMEMOpaHHBIX OPTaHOMJOB KiIeTKU. CTpoeHue rpaHyIsipHOTO peTukyiyma. CuHTe3
pacTBopuMbIX OenkoB. CHHTE3 KIETOYHbIX MeMmOpaH. ['nmagkuii (arpaHyJIIpHBIN)
SHJOIJIa3MaTU4eCKuil peTukyayMm. CekpetopHas ¢yHKuMs amnmapata [ oJabmku.
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Tpancnopt BemecTB B KiIETKe. Bakyosn pacTUTENbHBIX KIETOK. KIeTO4YHBINM COK.
Typrop.

[TonyaBTOHOMHBIE OpPraHOMABl KJIETKH: MUTOXOHIpUH, Iactuapl. CrpoeHue
U QYHKIMH MUTOXOHJIpUHM U tuiacTui. [lepBuuHbie, BTOPUYHBIC U CIIOKHBIE TIACTHIBI
(OTOCHUHTE3UPYIOUINX 3YKApUOT. XJIOPOIUIACThI, XPOMOILIACTHI, JIEUKOIMIACTHI BHICHIMX
pacTeHui.

HememOpanubie opraHounbl kieTku. CTpoeHue U (PyHKIMM HeMeMOpaHHBIX
OpraHousioB  KieTtku. Pubocombl. MukpodunaMeHTbl.  MpbIIEYHbIE  KJIETKH.
Muxkpotpy6ouku. Kiierounsiii nentp. CTpoeHue M JBUKEHHE KI'YTUKOB U PECHUYEK.
MukpoTpy06ouky MUTOIIa3Mbl. [[eHTpHOmh.

Anpo. OOonouka sapa, XpOMaTUH, KapuOIUIa3Ma, SAPBIIIKH, UX CTPOEHUE
U  ¢QyHKUMU. SAnepHblid  OenkoBbI  MaTpukc. I[IpocTpaHCTBEHHOE pPacHoIOKEHHE
XpoMocoM B UHTep(a3HOM siipe. benku XxpoMaTtuHa — F’UCTOHBI.

Knerounbie BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3JYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

Jlemoncmpayuu:

Ilopmpemuwi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabauysl u cxemol: «CTpoeHUE FYKAPUOTUYECKON KIETKI», « CTpOEHUE KUBOTHOM
KIIETKN», «CTpOEHUE PACTUTEIBHOM KIETKM», «CTpOEHUE MUTOXOHAPHUMN», «SAmpo»,
«CTpOoeHHE NPOKAPUOTHUECKOMN KIIETKI».

ObopydoeaHue:  CBETOBOM  MHKPOCKOIl, MHUKpOINpENaparbl  PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpeNnapaTbl OaKTEPUATBbHBIX KIETOK.

Jlabopamopnas paboma «/3ydeHne CTpOeHUs KIETOK Pa3IMUYHbIX OPTaHU3MOB.

llpakxmuueckas paboma «VI3ydeHne CBONCTB KJIIETOYHON MEMOPAHbBD».

Jlabopamopuasa  paboma  «VccnemoBaHue —TUIa3MoNiM3a M JeTIa3MoJU3a
B PACTUTEIBbHBIX KIETKAX».

lIpakmuueckas paboma «V3ydeHne ABUKEHUS LUTOIUIA3Mbl B PAaCTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB U NPeBpalleHNe JHEPTUH B KJIETKe

AccuMuAnus M AUCCUMWISIIIUSL — JBE CTOPOHBI MeTabonm3ma. Tumbl oOMeHa
BCILIECTB: aBTOTPOPHBIH U TEeTepOTPOPHBIN. VYUacTHe KHUCIOpOoJa B OOMEHHBIX
nmporeccax. JHepreTnueckoe odecrneuenne kietku: npepameane ATD B oOMeHHBIX
npoueccax. @OepMEHTATHBHBIA XapakTep peakluil KJIETOYHOTO MeTadoJau3Ma.
®depMeHThI, UX CTPOEHHUE, CBOWCTBAa W MexaHu3M JeicTBud. Kopepmentsl. Otnnyus
(GbepMEeHTOB OT HEOPraHMYECKHX KaTaau3atopoB. benku-aktuBatopsl U O€IKH-
WHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATHBHBIX PEAKIIUH OT pPa3TMIHBIX
¢bakTopoB.

[lepBrUuHBIA CHMHTE3 OpraHMYECKUX BelecTB B KieTke. dotocunTe3. CBeToBas
u TemHoBas (aspl. [IpoaykTuBHOCTH oTOCHMHTE3a. BiusHue pa3audHbIX (PaKTOpPOB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHue (POTOCUHTE3A.



XemocunTe3. PazHooOpa3ue OpraHu3MOB-XEMOCHHTETUKOB: HUTPUPUIIUPYIOIINE
OakTepuu, Kene300aKTepuu, CcepoOaKTepuu, BOJOPOAHbIE OaKTepUHU. 3HAYCHUE
XEMOCHUHTE3A.

AHa’poOHble opraHu3mbl. Buasl Opoxkenus. IIpoaykTel OpoxeHuss U UX
UCIIOJIb30BAHUE  YEJIOBEKOM.  AHA’pOOHBIE  MUKPOOPTaHWU3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTUM U BO30YAUTENH O0JIE3HEH.

AspoOHBIE OpraHu3Mbl. JTamnbl 3HEpreTuyeckoro obmeHa. lloaAroToBUTENbHBIN
atar. [ 1Konn3 — 6ECKUCIOPOIHOE PACHICIIIICHHUE TJTFOKO3BI.

buonornueckoe OKHUCIIEHWE, WA KJIETOYHOE JbIXaHue. PoJib MHUTOXOHIpHM
B Iporieccax Ouonoruuyeckoro okucienus. Luknuueckue peakuuu. OKUCIUTETHHOE
dbochopunupoBanue. IIpeumymectBa a’spoOHOro mnyTH OOMEHA BEIIECTB IMepen
aHa’pOOHBIM. DP(HEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Jlemoncmpayuu:

llopmpemer:  JI. Ilpuctim, K.A. Tumupsze, C. H. BuHorpaackuii,
B. A. Ourensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabnuyvt u cxemovr. «DOTOCHUHTE3», «IHEpPreTHUeckuii oOmeH», «buocuHTe3
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE3.

Obopyoosanue: CBETOBOM MHKPOCKOM, OOOpyJOBaHUE Ui MPUTOTOBIICHHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

Jlabopamopnasa paboma «VI3yueHune KaTaJUTUYECKON aKTUBHOCTU (PEpMEHTOB
(Ha mpUMepe aMusIa3bl UK KaTala3bl)y.

Jlabopamopnas paboma «3yuenne HepMEHTaTUBHOTO PACIICTUICHUS IEPOKCUIA
BOJIOPO/Ia B PACTUTEIbHBIX U KUBOTHBIX KJIETKAX).

Jlabopamopnas paboma «CpaBHEHHE TIPOIIECCOB POTOCUHTE3A U XEMOCHHTE3.

Jlabopamopnas paboma «CpaBHEHUE MPOLIECCOB OPOKECHUS U IBIXaHUS.

Tema 7. HacinencreenHasi uHGopManus U peaju3anus ee B KJIeTKe

Peakunn wmartpuunoro cunresa. [IpyHIMI KOMIUIEMEHTApHOCTHM B PEAKLIHIX
MaTpPUYHOTO cHMHTe3a. Peanuzarus HacnencTBeHHon nH(opmaiuu. ['eHeTnueckuii Ko,
ero ceouctBa. Tpanckpunuusa — matpuusbld cuHTe3 PHK. IIpunnumne! tpanckpunumn:
KOMIUIEMEHTAPHOCTh, aHTUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.

Tpancnauust u ee sranbl. Yyactue TpancnopTHeix PHK B OuocunTese OGenka.
Ycnosus 6uocuntesa 6enka. KonupoBanue amuuokucinot. Pons pubocom B GnocunTese
Oenka.

Opranus3anus reHomMa y INPOKapUOT M DYKapHOT. Peryisnus akTUBHOCTH TI'€HOB
y npokapuoT. I'mnoreza omepona (®. XKakoO, XK. Mano). Perymsmus oOMeHHBIX
poLECCOB B KieTke. KiieTouHblil romeocTas.

Bupycel — HekneTrouHbsle (OpMBI KH3HU U OOnMraTHble mapa3uThl. CTpoeHHe
IPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(aros.

Bupycurbie 3a0oneBanusi yenoBeka, >XKMBOTHBIX, pacteHuit. CIIN, COVID-19,
collMajbHbIE U MEIULIMHCKHE TTPOOIIEMBI.
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Jlemoncmpayuu:

TIlopmpemuwvi: H.K. Konbsuos, JI.11. UBaHOBCKUI.

Tabauyvt u cxemvl. «buocuHTe3 Oenkay, «l'eHeTHueckuit kom», «BuUpyCH,
«baxTtepuodarm».

lIpaxmuueckas paboma «Co31aHrie MOJICTTU BUPYCA».

Tema 8. ’/Ku3HeHHBII HMKJ KIETKU

Krnerounslit nuki, ero nepuoasl u peryssiius. Uarepdasza u mutos. OcoOeHHOCTH
poIIeCcCOB, TMpoTekaromux B uHTepdaze. I[loaroroBka KIETKHM K JEJICHHIO.
[IpecunteTnyeckuii (MOCTMUTOTHUYECKUM), CHUHTETHYECKMM M TMOCTCUHTETHYECKUU
(MpeMUTOTUYECKUI) IEPUOIbI UHTEP(A3HI.

Marpuunbii  cunte3 JHK — pemmkanus. Ilpuanuner permmkanuu  JJHK:
KOMIUIEMEHTAPHOCTh, NOJIYyKOHCEPBATUBHBIM CUHTE3, AaHTUIAPAJUIEIbHOCTh. MEXaHU3M
permukanun JJHK. Xpomocombl. CtpoeHne xpomocom. Tenomepsl W TenoMmepasa.
XpOMOCOMHBII HAOOp KJIETKM — KapuOTUN. JIMIJIOMIHBIA M TraljIOMIHBIA HaOOpPbI
xpomocoM. ['omosiornunsie Xxpomocomsl. [10J10BbIE XpPOMOCOMBI.

Jlenenue kneTku — MuTo3. CTaauyu MUTO3a U TPOUCXOIAIINE B HUX POLECCHI. THUIIbI
muto3a. Kapuoknnes u nutokuHes. buonornueckoe 3HaueHUE MUTO3A.

Perynsiuust MuTOoTHYECKOTO 1IMKIA KIETKU. [Iporpammupyemas kiierouHast rudesnp —
arnomnTo3.

Krnerounoe sinpo, XpoMocoMbl, PyHKITMOHAIbHAS TEHOMHUKA.

Jlemoncmpayuu:

Tabauysr u cxemvi: <«OKWU3HEHHBIA 1MWK KIETKW», <«Mwutodyn, «CTpoeHue
xpomocomy, «Pemmkarusa JHK».

Obopyoosanue: CBETOBOM MHKPOCKON, MHUKpompenapaTsl: «MHUTO3 B KIETKax
KOpEIIIKa JTyKa».

Jlabopamopnas paboma «V3ydyeHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax».

Jlabopamopnas paboma «Habnrogenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)y.

Tema 9. CTpoenue u (PyHKIIUU OPraHU3MOB

buonornueckoe pa3zHooOpaszue opraHu3MoB. OJHOKIIETOUHBIE, KOJOHUAJIBHBIC,
MHOTOKJIETOYHBIE OPTAHU3MBI.

OCOOEHHOCTH CTPOEHUS M KU3ZHEIEATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
baktepun, apxeu, OJHOKIETOYHBbIE TpPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, IPYTUE
npoTUCThl. KOJIOHHAIbHBIE OPTAaHU3MBI.

B3anmocBs3p yacTeli MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpPraHbl U CHCTEMBI
opraHoB. OpraHusM Kak euHoe 1enoe. ['omeocras.

Txanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: OOpa3oBaTelbHas, MOKPOBHAs,
OpoBOJAIIAsl, OCHOBHasi, MexaHudeckas. (OCOOEHHOCTH  CTpOoeHHus, (QYHKIUN
Y PACIIOJIOKEHHS TKAaHEW B OpraHax pacTEHHM.
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TkaHM >KMBOTHBIX M YEJOBEKA. THUMbI >XUBOTHBIX TKAHEH: SNUTEIUAIIbHASA,
COCMHUTENbHAS,  MblllIeuHasi, HepBHasg. (OCOOEHHOCTH  CTpoeHUs, (YHKIUN
Y PACIIOJIOKEHUS TKAHEW B OpraHax »KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble U T€HEPATUBHBIE OpPraHbl pacTeHUi. OpraHbl U CUCTEMBI
OPraHOB XMUBOTHBIX U 4YeoBeKa. OyHKIUHA OPraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranusmoB. Kapkac pactenuil. CKelneTbl OJHOKJIETOYHBIX
Y MHOTOKJIETOYHBIX XMUBOTHBIX. HapyXHbId 1 BHYTpeHHUN CKeyneT. CTpPOCHUE U THUIIbI
COCIMHEHUS KOCTEM.

JIBkeHue opraHu3MoB. J[BM)KEHHE OJHOKJIETOYHBIX OPTaHU3MOB: aMEOOUJIHOE,
KT'YTUKOBOE, PECHUYHOE. /[BUKEHUE MHOTOKJIETOYHBIX PACTCHUIN: TPOIU3MbI U HACTUM.
JIBMKeHNEe MHOTOKJIETOYHBIX KUBOTHBIX M YEJIOBEKa: MbIIIeYHas cuctema. Pediekc.
CkelleTHBIE MBIIIIBI U UX paboTa.

[Iutanne opranu3mos. llornomeHne BOABI, YIIEKUCIOTO ra3a MU MHUHEPAIbHBIX
BEIIECTB pacTeHUsMU. [IuTaHne >XUBOTHBIX. BHYTPHUIIOJOCTHOE W BHYTPUKIETOYHOE
nuieBapenue. [lutanue Nno3BOHOYHBIX KUBOTHBIX. OTIEIbI MUIIIEBAPUTEIHLHOIO TPAKTA.
[InmeBapurenbHble Kkenespl. [lumeBapurenbHas cucTeMa 4eoBeka.

Jlpixanue opranu3MoB. Jlpixanue pacteHui. JIpixanue :;kuBoTHBIX. luddy3us razos
yepe3 MOBEPXHOCTh KiIeTKU. KoxkHoe Jpixanue. JlpixarenbHas moBepXHOCTh. JKabepHoe
U JIETOYHOE JIbIXaHue. J[pIXaHWe MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. JBOJIOLIMOHHOE
YCIIOKHEHUE CTPOCHUS JIErKMX II03BOHOYHBIX JKMBOTHBIX. JlpIXarenbHas cucTEMA
yenoBeKa. MexaHW3M BEHTWIALMU JIETKUX Y NTHLl M MJIEKONUTAaIUX. Perysnus
npixanus. JlpixaTenbHbie 00bEMBI.

TpancnopT BewecTB y Opranu3MoB. TpaHCOpTHBIE CUCTEMBI pacTeHH. Tpancnopt
BEIIECTB y >KUBOTHBIX. KpoBeHOCHast cucrema u ee opranbl. KpoBeHOCHas cucrema
MIO3BOHOYHBIX KMBOTHBIX U uesioBeka. Cep/ilie, KpOBEHOCHBIE COCY/Ibl U KpoBb. Kpyru
KpOBOOOpAIIEeHHs. DBOJIONMOHHBIE YCIOKHEHUS CTPOCHUS KPOBEHOCHOW CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/ia u ee perynsims.

Brinenenne y opranm3MoB. Beiaenenue y pacteHui. BeineneHune y JKHBOTHBIX.
CoxpatutenpHbie Bakyoiau. Opransl BbiaeneHus. OuibTpanus, ceKpenus u o0paTHOe
BCAChIBAaHWE KaK MEXaHWU3Mbl PAOOThI OpraHOB BbIeIeHUS. CBS3b TMOJOCTH Teia
C KPOBEHOCHOM M BBLACIUTEIBHON CHCTEMAMU. BbIJIEIEHUE Y TTO3BOHOYHBIX KMBOTHBIX
u venoBeka. [louku. Ctpoenue u ¢ynknuonupoBanue Hedpona. OOpazoBaHne MOYU
y 4EJIOBEKa.

3amuTa y OpraHu3MoB. 3aluTa y OJIHOKJIETOYHBIX Opranu3MoB. Cropbl OakTepuit
U LKCThl NPOCTEUIIMX. 3allliTa Y MHOTOKJIETOUHbIX pacteHuid. Kyrtukyna. Cpeacrtsa
IMAaCCUBHON U XUMHUYECKON 3alIUTEL. OUTOHIINIEI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpPOBBI M MX MPOU3BOJHBIC. 3alllUTa
opranuszma ot 6onesneil. immyHHas cuctema venoBeka. KieTouHbIit U TyMOpaTbHbBIN
UMMYHUTET. BpOXXKIeHHBII U MPUOOPETEHHBIN crenupuIecKuii UMMYHUTET. Teopus
KJIOHaJIbHO-celekTuBHOrO uMmmyHutera (II. Opnux, ®.M. bepuer, C. Tonerana).
BocnanutenbHble OTBETHI OpraHu3MOB. Pollb BPOKIIEHHOTO MMMYHHTETa B Pa3BUTHH
CUCTEMHBIX 3a00JICBaHUH.
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PaznpaxxumMoCTh U peryisuus y OpraHu3MoB. Pa3apakuMOCTh y OJHOKIETOYHBIX
opranu3moB. Takcucsl. Pa3apaxuMocTs U peryisuus y pacteHuil. PocTtoBble BelecTsa
Y UX 3HAYCHHE.

Hepshas cuctema u pediexkropHas peryssiius y >kuBoTHbIX. HepBHas cucrema u ee
OTZEJIBl. DBOJIOLMOHHOE YCIOKHEHHE CTPOEHUS HEPBHOM CHUCTEMBI Y JKMBOTHBIX.
OTzenbl TOJIOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediexc u pednexropnas myra.
besycnoBHbIe U yCIOBHBIE pE(IEKCHI.

['ymopanbHas peryisinus 1 SJHAOKPUHHAs CHCTEMA )KUBOTHBIX U YeJIoBeKa. JKenessl
DHIOKPUHHON CHCTEMBI M MX TOPMOHBI. [lelicTBue TOpMOHOB. B3aumMOCBsA3b HEPBHOU
U DHJIOKPUHHOM cucTeM. [ unortanamo-runodusapHasi CuCTeMa.

Llemoncmpayuu:

TIopmpem: N.11. I1aBnos.

Tabnuyer u  cxemovr:. «OIHOKIETOYHBIE BOJIOPOCTN», «MHOTIOKJIETOYHbBIE
BOAOpocny, «bakrepuny, «IIpocreiimmey, «Opransl HBETKOBBIX pacTeHU», «CHCTEMBI
OpraHoB ITO3BOHOYHBIX JKHBOTHBIX», «BHYTpeHHee CTpoeHHne HaceKOMbIX», «TkaHu
pactenui», «KopHeBsie cucrteMb», «CtpoeHue ctedns», «CTpoeHue JHUCTOBON
IJIACTUHKNY, « TKaHU )KUBOTHBIX», «CKeneT yenoBekay, «[IumeBapuTenpHas cucremay,
«KpoBeHocHas cucrema», «/lpixatenpHas cuctema», «HepBHas cucteman, «Koxay,
«MpbllieyHast cucreMa», «BplaenuTenbHas cUCTEMay, «ODHIIOKPUHHAs CHUCTEMay,
«Ctpoenne MbipD, «UMmmynurer», «KumeyHononoctHbie», «(CxeMa NOUTaHUS
pactennit», « KpoBEeHOCHBIE CHCTEMBI IO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE THAPBI,
«CTpoeHue mianapun», «BHyTpeHHee CTpOeHUE T0KI€BOTro uepBs», «HepBHas cuctema
peiO», «HepBHas cucrema ussrymku», «HepBHas cucremMa NPECMBIKAIOIIUXCS,
«Hepsnas cucrema nruiy, «HepBHas cucrema Mitekonurarommux», «HepsHas cucrema
yesoBekay, «Pediekcy.

Obopyoosanue: CBETOBOM MHUKPOCKOI, MHUKpPOIpENaparbl OJHOKIETOYHBIX
OpPraHU3MOB, MUKPOINIPENapaThl TKAHEN, PAKOBUHBI MOJITIOCKOB, KOJJIEKIIUM HACEKOMBIX,
UTJIOKOXKUX, KUBBIE IK3EMIUISIPbl KOMHATHBIX pacTeHUl, repbdapuu pacTeHUH pa3HBIX
OTZEJOB, BJIAJKHBIE IIPENaparbl JKUBOTHBIX, CKEJIEThl II03BOHOYHBIX, KOJUJIEKIUU
O€CIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YEJIOBEKa, O0OpyAOBaHHE ISl JIE€MOHCTpALUU
MOYBEHHOT'0 W BO3AYIIHOTO MUTAHUS PACTCHUH, paclIeIsieHus Kpaxmaia u 0eJIKoB Mo/
NeCTBUEM (PEPMEHTOB, O0OpPYJOBAHHME NJisi JEMOHCTPALMM OIBITOB MO H3MEPEHUIO
KU3HEHHOM €MKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEeIbHBIX IBUKEHUN, MOJIETIN TOJIOBHOTO
MO3Ta pa3jJnYHbIX KUBOTHBIX.

Jlabopamopnas paboma «I3yueHue TkaHel pacTeHUIN».

Jlabopamopnas paboma «3yueHne TKaHEH )KUBOTHBIX.

Jlabopamopnas paboma «/I3ydeHne opraHoB IBETKOBOI'O PACTEHUS.

Tema 10. PasMHokeHNe U pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOKEHHS OPraHU3MOB: Oecrosoe (BKII0Yas BEreTaATUBHOE) U MOJIOBOE.
Bunpr  Oecmonoro  pa3MHOXEHHUS: TOYKOBaHUE, CHOPYJsALus, (dparMeHTaIms,
KJIOHUPOBAHHUE.
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[TonmoBoe pasmuoxkenue. [losoBbie KneTKU, niu rameTel. Meno3. Craaguu Meiosa.
[loBenenne xpomocoMm B Menosze. Kpoccunrosep. buosornuecknii cMbICa MeH03a
Y TIOJIOBOTO Tporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKIIE OPIraHU3MOB.

[IpenzapoasimieBoe pasButue. l'ameroreHes y >KUBOTHBIX. [loyioBbIE »Kene3bl.
OOGpazoBaHue M pa3BUTHE TMOJIOBBIX KiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE
MOJIOBBIX KIIETOK.

OmnomoTBOpeHHE W AMOpPHOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CrocoOBI
OIUUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE€ pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpPHOJIOTHS — Hayka
0 pa3BuUTUU opraHu3MoB. CTaauu 3MOpUOTeHe3a XKUBOTHBIX (HAa MPUMEpPE JIATYILIKH).
HpoOnenue. Tumbl gpobnenHus. OcCOOCHHOCTH  APOOJICHUS  MJIICKOTHUTAIOIIHX.
3apo/IbIIeBble JTUCTKU (racTpyJisiius). 3aKjiaJka OpraHoB U TKAHEH M3 3apOJIbIIIEBBIX
JUCTKOB. B3anMHOE BIMSHHE YacTe pPa3BUBAIOIICTOCS 3apojblilia (dIMOpHOHAJIbHAS
WHIYKIMS). 3akiajka IJIlaHa CTPOCHHUS KMBOTHOTO KakK pe3ysibTaT HEPapXUUECKUX
B3aMMOJICHCTBHI TeHOB. BinsHre Ha SMOpHOHAIIBHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB
OKpY>Karollen Cpepl.

Poct u passutue xuBoTHbIX. [locTamMOpuonansHelii iepuoa. [psamoe u Henpsmoe
pazButue. Pazputue ¢ Mmetamopdo3oM y 0€CTO3BOHOUYHBIX U MO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaYeHUE MNPSAMOTO W HEMNPSIMOTO Pa3BUTHUA, MX PaCIpPOCTPAHEHUE
B ripupojie. Tumbl pocta )KUBOTHBIX. DAKTOPHI PETYIISIMU POCTA )KUBOTHBIX U YEJIOBEKA.
Craauu nocTAMOPHUOHATIBFHOTO PAa3BUTHS Y )KUBOTHBIX U yesioBeka. [leprnoabl oHTorenesa
yenoBeka. CTapeHue U cMepTh KaKk OMOJIOTUUECKHE MPOIECCHI.

Pa3mHoxkenue u pazsutue pacteHuil. ['ameroput u cnopoput. Melio3 B :KM3HEHHOM
nukie pacteHuil. OOpazoBaHue crmop B mpoliecce Meio3a. ['lamerorenes y pacTeHUi.
OmnogoTBOPEHHE U PA3BUTHE PACTUTENILHBIX OPraHW3MOB. J[BOMHOE OIIOI0TBOpPEHUE
y IIBETKOBBIX pacTeHuil. OOpa3oBaHUe U pa3BUTHE CEMEHH.

MexaHu3MBbl peryJisiiiui OHTOTE€HE3a Yy PACTEHUN U )KUBOTHBIX.

Jlemoncmpayuu:

Ilopmpemuwi: C.I'. Hapamnn, X. [lIneman.

Tabauyvl u cxemvi: «BeretaTuBHOE pa3MHOXeHHE», «Tumbsl Oecrmosoro
pa3sMHOXKEHUsD», «Pa3MHOXeHHEe XJIaMUIOMOHaAbD»Y, «Pa3MHOMXEHHE HBIJIEHBDY,
«Pa3MHOXeHUEe TUApbD», «Meito3», «Xpomocomel», «l'ameroreHnes», «CTpoeHue
AULIEKJIETKU U CIIEPMATO30U1a», « OCHOBHBIE CTaJIMM OHTOTreHe3ay, «IIpsMoe u Henpsimoe
pasBuTHE», «Pa3BuTHe ManCKOTo XykKay», «Pa3sButue capanum», «Pa3zButue JArymkmny»,
«JIBOITHOE OMIIOJJOTBOPEHUE Y LIBETKOBBIX pacTeHU», «CTpoeHHE CEMSH OJTHOIOJIbHBIX
Y JIByJIOJIbHBIX PACTEHUN», <« KU3HEHHBIN LIMKJI MOPCKOM KaIlyCThbI», «  KU3HEHHBIN ITAKIT
Mxay, « KU3HEHHBIN UK TATOPOTHUKAY, « KM3HEHHBIHN ITUKII COCHBD).

Obopydosanue:  CBETOBOM  MHMKPOCKOIl,  MHUKPOIpENaparbl  SAUIEKIECTOK
U CIIEpPMATO30UI0B, MOJIEb «l MK pa3BUTHUSI JIATYIIKI.

Jlabopamopnasa paboma «VI3ydyeHune CTpOEHUsS IMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIpENapaTax».
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Ilpakmuyeckas paboma  «BblsiBIEHWE TPU3HAKOB CXOJCTBA  3apOJBIIICH
MO3BOHOYHBIX JKUBOTHBIX».
Jlabopamopnas paboma «CTpoeHHE OpTraHOB PA3MHOKEHHUS BHICHTUX PACTEHUN.

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Wcropust cTaHOBIEHUS U pa3BUTUA T€HETHKH Kak Hayku. PaGoter I'. Mennens,
I'. ne ®puza, T. Moprana. Ponb 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTUU I'eHETUKH. PaboThI
H.K. KonsuoBa, H.M. Basunoa, A.H. beno3epckoro, I'.JI. Kapneuenko,
10.A. ®ununuenko, H.B. Tumodeesa-Pecockoro.

OCHOBHBIE TEHETUYECKUE TOHSATHUS U CHUMBOJIBL. ['OMOJOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIC T€HbI, AIbTEPHATUBHBIC MPU3HAKH, JOMUHAHTHBINA U PEIIECCUBHBINA MPU3HAK,
TOMO3HUT0Ta, TeTePO3UroTa, YUCTasl JUHUS, THOPUIbI, TeHOTUI, (GeHorun. OCHOBHBIC
METO/IBl ~ TEHETUKH:  THOPUIOJOTHYECKHM,  ITUTOJOTHMYECKHM,  MOJICKYJSIPHO-
TEHETUYECKUMN.

Jlemoncmpayuu:

Ilopmpemuwi: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konbiios, H.I. BaBuios,
A.H. benozepckuit, I'.J]. Kapnieaenko, 10.A. ®ununyenko, H.B. Tumodeen-PecoBckuii.

Tabauyvt u cxemvt: «MeTObI TEHETUKNY, «CXEMBbI CKPEIIUBAHUS.

Jlabopamopnas paboma «JIpo3oduna kak 00BEKT TCHETUICCKUX UCCIICTOBAHUIN.

Tema 12. 3akoHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckperiuBanue. [lepBbiii 3akoH MeHaenst — 3akKoH eAMHO00pa3us
rudpu0B nepBoro nokojeHus. [IpaBuno gomuHupoBanus. Bropoit 3akon Menaens —
3aKOH paculeyieHus Mpu3HakoB. [luTonornueckue OCHOBBI MOHOTHOPUIHOTO
CKpenuBaHud. [ umore3a 4ucToThl ramer.

AHanuzupytolee ckpemyBaHue. [IpoMeXyTOUYHBIM XapaKTep HacCJIEeIOBaHMS.
Pacmierienne npu3HakoB IpU HEOJIHOM JIOMUHUPOBAHUH.

JuruOpuaHoe ckpemmBaHue. TpeTuil 3akoH MeHens — 3aKOH HE3aBUCHUMOTO
HacJIeI0BaHUs MpU3HAKOB. [{uTomornuecke OCHOBBI IUTUOPUIHOTO CKPEITUBAHMUS.

CuerieHHoe HacnegoBaHue mnpusHakoB. Pabotel T. Moprana. CuermieHHoe
HACJICIOBAHUE T€HOB, HAPYIIEHUE CUCIUICHUS MEXIy INeHamu. XPOMOCOMHAs TEOpHs
HACJICJICTBEHHOCTH.

I'enetuka mnosna. XpOMOCOMHBIH MEXaHHM3M OIpEAEIeHUs IMoja. AyTOCOMBI
Y TI0JIOBBIE XPOMOCOMBI. ['OMOrameTHbli M TreTeporaMeTHbId Moj. ['eHeTnyeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnegoBanue npu3HakoB, CLIETJIEHHBIX C MOJIOM.

I'enorun kak nenoctHas cucreMa. [inenoTponus — MHOKECTBEHHOE JIEMCTBUE I'€Ha.
MHOKeCTBEHHBIN AJUJICIIA3M. B3aumopericteue HeaJUIEIbHBIX TE€HOB.
KommiiementaprHocTs. Onucras. [lonumepust.

['eHeTyeckuil KOHTPOJIb Pa3BUTHUS PACTEHUM, )XKMBOTHBIX U YEJIOBEKA, a TaKXKe
(U3HOTOTUYECKUX TPOIECCOB, MOBEICHUS W KOTHUTHBHBIX (QYHKIUU. | eHeTnyeckue
MEXaHU3Mbl CHUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUSA «XO3AMH — Mapa3suT»
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U «XO3IMH — MHUKPOOMOM». ['€HEeTHYeCKHe acmeKThl KOHTPOJISA ¢ W3MEHEHUS
HACJICICTBEHHOW MH(OPMAITUU B TTIOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

Jlemoncmpayuu:

Ilopmpemuwi: I'. Menpaens, T. Mopras.

Tabnuyvr u cxemor: «llepBblit M BTOpO# 3akoHBI Menpaens», «TpeTuil 3akoH
Mengensi», «AHaIUM3UpyIOlee CKpeluBaHuey, «HemosHoe JTOMHHUPOBAHUEY,
«CuerieHHOE HaclieJOBaHUE MPU3HAKOB Y Ap030duisd», «I eHetrka nonay, «Kapuotun
yenoBekay, «Kapuwotunm npozodumnsl»y, «Kapuworum nTHIBD, «MHOKECTBEHHBIN
ajuieu3My, «B3auMoieiicTBre TeHOBY.

Obopydosanue: MOAeNb IJIsl JIEMOHCTpPAIIMU 3aKOHOB €AMHOOOpaszusi TMOpUI0B
MIEPBOr0 TMOKOJICHUS W PACUIEIUICHUSI MPU3HAKOB, MOJAENb ISl JEMOHCTpAllUM 3aKOHA
HE3aBUCHUMOI'0 HACJIENOBAaHUS MPU3HAKOB, MOJEIb JJIsI JEMOHCTPAlUHU CUEIUIEHHOIO
HacJIeJJOBaHUsI MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoTpenapar: «[po3oduiay.

lIpakmuueckas paboma «V3ydeHue pe3yabTaTOB MOHOTHUOPHUIHOTO CKPEIIMBAHUS
y Ap030(QUIIBD).

Ilpakmuueckasa paboma «VI3ydyeHue pe3yJlbTaTOB TUTHOPUIHOTO CKPEIIMBAHUS
y ApO30(PHITB».

Tema 13. 3aKoHOMEePHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u - cpeabl npu  (HOpMUPOBaHMM  (peHOTHUIA.
N3MeHunBoCTh mpu3HAakoB. KauecTBEHHbIE M KOJMYECTBEHHBIE IPU3HAKUA. Buawl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

Moaudukannonnas  WU3MEHYMBOCTh. Pomb  cpeasl B (DOPMHUpPOBAHHUH
MOJAU(PUKALMOHHON M3MeHunBOCcTH. Hopma peakuuu npusnaka. BapualmoHHbIN psjn
u BapuanuonHas kpuBas (B. Horamncen). CgoiictBa MOIuMUKAITMOHHON
VW3MEHYUBOCTH.

I'enoTMnMuyeckas U3MEHUYUBOCTh. CBOMCTBA TECHOTUIUYECKOW U3MEHYMBOCTU. Bubl
TEHOTUITMYECKON N3MEHUMBOCTU: KOMOMHATUBHAS, My TallMOHHAS.

KomOunaTtuBHass u3MEHUMBOCTh. Meio3 M TOJIOBOM TpolecC — OCHOBa
KOMOMHATUBHOW H3MEHYMBOCTH. PoJib KOMOMHATMBHOM HM3MEHUMBOCTH B CO3JIaHUU
T€HETUYECKOr0 pa3HoO0pa3us B Mpeeiax OJJHOTO BUIA.

MyTanumoHHas U3BMEHYMUBOCTb. BUbI MyTalnii: FeHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHbIE ¥ UHIYLIUPOBAHHbBIE MyTallMU. fI€pHbIE U IUTOIJIA3MAaTUYECKUE MY TALUH.
Comatnueckue 1 noJioBble MyTauu. [[pyunHbl BO3HUKHOBEHHS MyTalluid. MyTareHsl u
WX BIUSHHE HA OPraHu3Mbl. 3aKOHOMEPHOCTM MYTAllMOHHOTO IIpoliecca. 3aKOH
TOMOJIOTHYECKUX PsIIOB B HacieAcTBeHHOM n3menunBoctu (H.W. BaBunos). Buesnepnas
WU3MEHYUBOCTD U HACIIEICTBEHHOCTD.

Jlemoncmpayuu:

Ilopmpemuwi: I'. ne @pus, B. Moranncen, H.1. BaBuios.

Tabauywl u cxemol.: «Bunbl "BMEHIUBOCTHY, « Momu(puKamoHHass U3MEHIYNBOCTHY,
«KomOvHaTuBHAsT H3MEHUMBOCTHY, «Meio3», «OmnogoTBopenue», «l eHeTuyeckue
3a00J1eBaHMS YeIOBEKa», « BUIbI MyTaIIHii».
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Obopyoosanue: KUBbIE U TepOAPHBIC FIK3EMIUISPHl KOMHATHBIX PACTEHUN, PUCYHKH
(ororpadum) )KUBOTHBIX C PA3TUIHBIMUA BHIAMH U3MEHINBOCTH.

Jlabopamopnasa paboma «VccnenoBanue 3aKOHOMEPHOCTEH MOAU(PUKAIIMOHHOM
U3MeHYNBOCTHU. [locTpoeHre BapHaIlMOHHOTO Psia U BapHAIIMOHHOM KPUBOI».

Ilpakmuueckas ~ paboma  «Mytanmuu 'y  nApo3oduiasl  (Ha  TOTOBBIX
MUKpOIIperaparax ).

Tema 14. I'enernka 4dejioBeka

Kapuotun denoBeka. MexayHapoaHas IporpaMMa HCCIEAOBaHHUS TE€HOMa
yejoBeka. MeToabl M3yUeHMs] TeHEeTUKH YeJIOBEeKa: T'eHeaJlornyecKui, OJHM3HEIOBBIH,
IUTOT€HETUYECKUM, TOIMYJISIIUOHHO-CTATUCTUYECKUM, MOJEKYISPHO-TCHETUYECKUM.
CoBpeMeHHOE ONpEEIICHUE TeHOTHIIA: ITOJTHOT€HOMHOE CEKBEHUPOBAHMUE,
T€HOTUIIMPOBaHUE, B TOM uuciae ¢ mnomoulpto I[IIIP-ananu3za. HacnencrBeHHbie
3a00JeBaHMsl 4eliOBeKa. ['€HHbIE M XPOMOCOMHBIE OOJie3HM UesioBeKa. bole3Hu
C HACJEACTBEHHOM MPEAPACTONOKEHHOCThIO. 3HAYEHUE MEIUIMHCKON T'E€HETUKH
B TPEJOTBPAIICHHH MW JICYUSHUH TEHETHYCCKHX 3a00JIeBaHUM delIoBeKa. Meamko-
TEHETUYECKOE KOHCYJbTHUpOBaHHE. (CTBOJIOBbIE KIETKU. lloHATHE «TE€HETHYECKOTO
rpy3a». OTHYECKHE acCHEeKThl MCCJICJIOBAaHUN B 00JIACTHM PEAAKTUPOBAHMS T'e€HOMA
1 CTBOJIOBBIX KJIETOK.

I'eneTnueckue (bakTopsI IMOBBIIICHHOM YyBCTBUTEIIBHOCTH YyeJI0BeKa
K (Qu3nueckoMy M XHMHYECKOMY 3arps3HCHHUIO OKpY’KaroIled cpenbl. ['eHeTHueckas
MPEAPACIIONOKEHHOCTh YEJIOBEKA K MTAaTOJIOTHUSIM.

Jlemoncmpayuu:

Tabauysr u cxemovl: «Kapumorum denmoBekay, «MeToapl H3YUYSHHUS TCHETHKH
yeJIoBeKay, «I 'eHeTndeckue 3a00JIEBaHUS YETTOBEKA).

lIpakmuueckas paboma «COCTaBIEHUE U aHATIU3 POJIOCTIOBHOM.

Tema 15. Cesiekuusi OpraHusMoB

JlomecTukanuss U celaeKUus. 3apOoXIACHUE CEJICKUUU U JOMECTUKAlUU. YUYEHHE
H.U. BaBunona o LleHTpax mpoucCXoxaeHus U MHOTO0Opa3usi KyJIbTYpHBIX PAaCTCHUH.
Ponp cenekuuu B Co3gaHMM COPTOB PAaCTEHHA M MOPOJ KUBOTHbIX. CopT, mopona,
mTaMM. 3aKOH T'OMOJIOTMYECKMX PANOB B  HACJIEACTBEHHOW H3MEHYHMBOCTH
H.W. BaBuiioBa, ero 3HaueHue JJis CEICKIIMOHHON pabOTHI.

Meronbl  ceneKUMOHHOM  pa®oThl.  McKyccTBeHHBI — OTOOp:  MacCOBBIU
Y MHAUBUIYAJIbHBIN. JTaIrbl KOMOMHAIIMOHHOM ceekuuu. McnbiTanue npou3BoauTenei
10 TOTOMCTBY. OTOOp 10 TEHOTHUITY C TTOMOIIBIO OTICHKU (PEHOTHUIIa TIOTOMCTBA U OTOOP
10 TEHOTUITY ¢ nomoibko ananusa JJHK.

NckyccTBeHHBIM MyTareHe3 Kak METO/Jl CEeJIEKIIMOHHON paboThl. PaguanuoHubsiii u
XUMUYECKUNA MyTareHe3 Kak MCTOYHUK MYTallMd y KYyJbTypHBIX (OPM OpraHHU3MOB.
Hcnonbs3oBaHne TE€HOMHOIO PENAKTUPOBAHMS M MeToN0B pekoMOnmHaHTHhIX JIHK
JUIS1 IOJTYYEHHUSI HCXOJHOTO MaTepralia Jjisl CEJIEKIINH.
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[Tonyuyenue nomumionaoB. BuyTpuBuaosas ruOpuausanus. Biau3zkopoacTBeHHOE
CKpelIuBaHue, Wi WHOpuAMHr. HepojacTBeHHOE CKpelMBaHUE, WX ayTOPUAMHT.
I'erepo3uc u ero mpuuuHbl. Mcnonb3oBaHue rerepo3uca B cenekuuu. OtnaneHHas
rubpuauzanus. [lpeononenue Oecruioauss MEXBHUAOBBIX THOpHUIOB. JlocTHKEHUS
CEJIEKLMN PAaCTEHUH U )KUBOTHBIX.

CoxpaHeHHe U HU3y4YEHHE T'€HETUYECKHX PECypCOB KyJIbTYPHBIX PACTEHUUA M UX
JTUKUX pOAMYEH Al CO3AaHMS HOBBIX COPTOB U TMOPHIIOB CEIbCKOXO3SHCTBEHHBIX
KyJbTYP.

Jlemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, N.B. Muuypumn, I'.J1. Kapneuenko, ILI1. JlykpaHeHKO,
b.JI. Acraypos, H. bopnoyr, /I.K. benses.

Tabnuyvr u cxemwvl: «LleHTpBl TPOUCXOXKAECHUS W MHOTOOOpa3usl KyJIbTYpPHBIX
pacTeHui?», «3aKOH TOMOJIOTMYECKHUX pSJOB B HACIEACTBEHHONM W3MEHUYMBOCTIY,
«Mertogpl cenekumy, «OTaanennas rudbpuauzanus», «MyTareHes3y.

Jlabopamopnasa paboma «VI3ydeHue cCOpTOB KyJIbTYPHBIX PAaCTEHUU WU TOPOJ
JOMAIIHUX KUBOTHBIX).

Jlabopamopnas paboma «V3ydyeHne METO/I0B CEJIEKIIUN PACTEHUII.

IIpakmuueckas paboma «IIpuBUBKa pacTeHUI».

Oxckypcusa  «OCHOBHBIE  METOJBI M JIOCTHOKEHHMS  CEJIEKIHMH  PACTEHMM
¥ JKUBOTHBIX (Ha CEJEKIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOUCIIBITATEIbHBIHI
Y4acTOK, B TEIUIMYHOE XO3SIICTBO, B JAOOPATOPHIO arpOyHUBEPCUTETA WM HAYYHOTO
HEHTPA)».

Tema 16. BUOTEeXHOJI0THS U CHHTeTHYeCKAsl OMOI0THs

OOBEKTHI, UCTIOJIB3YEMbIE B OMOTEXHOJIOTUH, — KJICTOYHBIC U TKAHEBBIC KYJIbTYPHI,
MUKpPOOPraHU3Mbl, UX XapakTepucTuka. TpaauimonHas OMOTEXHOJIOTUS: XJIeOoneueHue,
MOJIYYEHHUE KHCJIOMOJIOYHBIX MPOAYKTOB, BUHOAENANE. MUKPOOUOTOTUUECKUNA CUHTE3.
OOBeKkThl MUKPOOUOJIOTUYECKUX TeXHojoruil. [lpousBoacTBo Oenka, aMHUHOKHUCIOT
Y BUTAMHUHOB.

Co3naHne TEXHOJOTMM H HMHCTPYMEHTOB IIEJICHANPABIEHHOTO W3MEHEHUSA
U KOHCTPYHUPOBAHUSA T€HOMOB C LIEJIbIO TMOJYYECHUS OPraHW3MOB M UX KOMIIOHEHTOB,
coJiepKalnX He BCTPEUAIOIINECS B IPUPOe OMOCUHTETUIECKUE Ty TH.

Knerounas wnxeHepus. MeToasl KyJIbTypbl KIETOK W TKaHEW pPaCTCHUU
1 KuBOTHBIX. KproGanku. ComaTudeckas ruOpuan3ais 1 COMaTHIeCKU SMOPHOTEHE3.
Hcnionp3oBaHue TarionioB B CEJICKIMU pacTeHHi. VICKyCCTBEHHOE OILTIOJOTBOPEHHUE.
PexoHCTpyKIMS SULIEKIIETOK U KJIOHUPOBAHUE )KUBOTHBIX. METOT TpaHCIUIAaHTALIUU SIAEP
KJIETOK.

XpOMOCOMHass W  T€HHas WHXeHepus. VICKyCCTBEHHBI  CHUHTE3  I'€Ha
U KoHcTpyupoBaHue pexkoMOuHaHTHeIX JIHK. JlocTuxkeHuss u  NEpCHEKTUBBI
XPOMOCOMHOM U T€HHON WHXKEHEPUH. DKOJOTUUECKUE U ATUUYECKHUE MPOOIEMbl TEHHOU
VHXCHEPUHU.
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Memuuunckue — O6uorexHonoru.  IloctreHomMHas — mu@poBas — MeIWLUHA.
[MIIP-guarHocTuka. MeTaboJIOMHBIM aHaIW3, TEHOICHTPUYECKUM aHalu3 MpoTeoma
YeJIOBEKa ISl OLIEHKH COCTOSHHMS €ro 340pOBbs. VCIonb30BaHME CTBOJOBBIX KIETOK.
Taprernas Tepanus paka. 3D-OnonHxeHepus 11 pa3padoTku GyHIaMEHTAIBHBIX OCHOB
MEIULIUHCKUX TEXHOJIOTMH, CO31aHUsl KOMIUIEKCHBIX TKAaHEH COYETaHHEM TEXHOJIOTHIA
TPEXMEPHOTO  OWomnpuHTMHra W ckapdonauHra g pemeHus  3ajad
MEPCOHATM3UPOBAHHON MEULIUHBI.

Co3nianre BEKTOPHBIX BaKLMH C LENbI0 00ecneueHnss KOMOMHUPOBAHHOM 3alllUThI
or  Bo3Oymuteneir  OPBU,  ycraHoBieHHE  MOJIEKYJSIPHBIX ~ MEXaHU3MOB
dbynkuuonupoanusi PHK-coxepikanux BHpPYCOB, BBI3BIBAIOIIMX OCO0O OIMAaCHbBIC
3a00JIeBaHMs YEJIOBEKA U JKUBOTHBIX.

Jlemoncmpayuu:

Tabnuyvt u cxemwvl. «VIcnonb30BaHUE MHKPOOPTaHU3MOB B IPOMBIILIEHHOM
poU3BOJICTBEY, «KileTouHas nnxxeHepus», «'eHHast HHKXEHEepUs».

Jlabopamopnas paboma «V13ydenne oObeKTOB OMOTEXHOIOTUM.

lIpakmuueckas paboma «IloayueHre MOJTIOUHOKHUCIIBIX TPOJTYKTOBY.

Oxckypcuss ~ «bUOTEXHONOTWA  —  BaXKHEHINAass  MPOU3BOJAUTENbHAs  CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOICTRO)».

11 KJIACC
102 4, u3 HUX 8 4 — pe3epBHOE BpeMsI.

Tema 1. 3apo:xneHue u pa3BUTHE IBOJIONMOHHBIX NPeICTABJICHNH B 0M0J10THH

OponmonnonHas teopus Y. Japeuna. [Ipennocbuiky BO3HUKHOBEHHS JapBUHU3MA.
JKusHp 1 HayuHas nestenbHOCTh Y. [lapBuHa.

JBrmxymue cuibl 3Boaouud BUAOB 1o Y. JlapBuHy (BbICOKas WHTEHCHUBHOCTb
Pa3MHOXKEHHUS OPTraHU3MOB, HACJIEICTBEHHAs! U3MEHUYUBOCTh, 00pb0a 3a CyIIeCTBOBAaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOP).

Odopminenne cunTernueckoit teopuu sBoonuu (CTD). HeitpanbHas Teopus
sBomonMU. COBpeMEHHas HBOJIIOIIMOHHAS OMOJIOTHSI. 3HaYEHUE IBOJIOIMOHHON TEOpUn
B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA.

Jlemoncmpayuu:

Ilopmpemuwi: Apuctorens, K. JIunnei, K.b. Jlamapk, 9.0K. Cent-Unep, XK. KroBbe,
Y. lapsun, C.C. YetBepukon, N.W. [lImansraysen, . Xonzaeiin, /.K. benses.

Tabauywvr u cxemsi: «Cuctema xxuoit npuponsl (no K. Jlunuero)», «JlectHuiia
KUBbIX cyuiecTB (mo Jlamapky)», «Mexanusm (HopMUpOBaHMS MNPUCTIOCOOIECHUN
y pacteHud u XuBOTHbIX (1o Jlamapky)», «Kapra-cxema mapuipyTa MyTEHIECTBHS
Y. Hapsunay, «Haxoaku Y. lapsunay», «Popmbl 00pHObI 32 Cy1IeCTBOBaHUE», «[1opobI
rony6eit», «MHorooOpasue KynbTypHBIX (opMm KamycTel», «[lopoasl momamnrHux
KUBOTHBIX», «Cxema oOpazoBanusi HOBBIX BuHAOB (1o Y. JlapBuny)», «Cxema
COOTHOIIECHUS JIBMXKYIIMX CHJI 3BOJIOUUN», «OCHOBHBIE MOJOKEHHUS CHUHTETUYECKON
TEOPHUH 3BOTIOLIANY.
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Tema 2. MUKPO3BOJIIOIUSA U €€ Pe3yJIbTaThl

[omynsiust Kak >eMeHTapHas equHuUIa SBOIIOIHH. COBpEMEHHBIE METO/IbI OLIEHKH
TEHETUYECKOr0 pa3HooOpa3usi U CTPYKTypbl mnonyysauuid. M3meHeHnwe reHopoHaa
NOMYJISILUKA KaK 3JEMEHTAapHOE HBOJIIOIMOHHOE SIBJIEHWE. 3aKOH T'€HETHYECKOTO
paBHoBecus /. Xapnau, B. Baitn6epra.

DneMeHTapHbIe (PAKTOPHI (IBHKYIIUE CHIIBI) 3BOJTIONMHA. MyTallMOHHBIN TIpolLiecc.
KoMbOunartuBHass u3MeHuuBOCTh. [Ipeli TeHOB — cilydaliHble HEHalpaBiCHHbIE
U3MEHEHMS YacTOoT ajienel B nonyaauusx. Dpdekt ocHoBarens. Murpauuu. U3omsus
HOMyJISIUiA: reorpadudeckas (MpOCTPaHCTBEHHAs ), Onoornueckas (pernpoyKTuBHas).

EctecTBeHHbI 0TOOP — HampaBsionuil pakTop 3BoIOIUU. DOPMBI €CTECTBEHHOTO
oTOOpa: NBIXKYLIMH, CTAaOWJIM3UPYIOLIKKA, pa3pbiBarolinil (au3pynTtuBHbIid). [lonoBoi
0T00p. BO3HUKHOBEHME U SBOIOIMS COLIUAIBHOTO MOBEACHUSI AKUBOTHBIX.

[TpucnocoOaeHHOCTh OpraHu3MOB KaK pe3yabTaT MHUKPO3BOJIOLIUH.

Bo3HUKHOBEHHE TPUCHOCOOJIEHUI y OpraHu3MoB. ApoMOp(03bl U UAHOATANTALUY.
[Tpumepsl npucnocoOneHuil y opraHu3MoB: Mopdoioruyeckue, (HhU3noIoruueckue,
OnoxuMHuueckue, moeaeHuIeckre. OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH OPraHU3MOB.
Bun, ero kpurepum u  cTpykTypa. BuumooOpasoBaHue Kak — pe3yibTar
MUKPOIBOIIIOINH. M30isius — kitodeBoid pakTop BumooOpa3zoBanud. [lyTu u criocoOs
BU000pa30BaHUs: AJJIONIATPUYECKOE (reorpaguueckoe), CUMIIATPUYECKOE
(?KOJIOTUYECKOE), «KMTHOBEHHOE» (MONMUIUIONan3aus, rudpuansanus). [[nuTenbHocTh
ABOJIIOLIMOHHBIX MTPOLIECCOB.

Mexanu3mMbl popMupoBaHUs OMOJIOTHUECKOTO Pa3HOOOpa3Hs.

Ponb »BOMIOMOHHONW OMONOTMU B pa3pabOTKE HAYYHBIX METOJOB COXpPaHEHUs
ouopazHooOpa3usi. MHUKPOIBOJIONMS U KOJBOJIIOIHUSA TApa3uTOB M HMX XO35EB.
Mexanu3mbl GOpPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

Jlemoncmpayuu:

Ilopmpemuwi: C.C. UerBepukos, J. Maiip.

Tabnuysl u cxemvl: «MyTallMOHHAs U3MEHUNUBOCTBY, «[lomymsiionHas cTpykTypa
Buna», «Cxema nmposiBIeHUs 3akoHa Xapau—BaitnOepra», «JIBuxymue Cuiibl
IBOJIIOLIUNY»,  «OKOJOTMYECKass  H30JSHUS  TMOMYyJSUUHA  CEeBAaHCKOM  Qopenn»,
«['eorpaduueckas M30MALMSA JTUCTBEHHULIBI CHOMPCKONW M JHCTBEHHMIIBI JIAYPCKOI»,
«IlomynsSIIMOHHBIE BOJIHBI YWCJICHHOCTH XMUIIHUKOB M XKepTBy», «Cxema JeHcTBUS
ecTeCTBEHHOro otoopa», «Dopmbl 00opbObI 3a cymiecTBoBaHUEY, «HIyCTpUaIbHBIN
MenaHu3M», <«OKuBble uckonaemble», «IIOKpOBUTENbCTBEHHAs OKpAacKa >XKHUBOTHBIXY,
«IIpenynpexpaatomias OKpacka KUBOTHBIX», «DHU3HOJOTHYECKHE  aJanTaiumy,
«IIpucnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCTBY, «KpuTtepun Buaa», «Buasi-
nBoHukM», «CTpykTypa Buaa B npupoae», «CrocoObl BUA00Opa30BaHUSY,
«l"eorpaduueckoe BHJI000pa30BaHHE TPEX BHUJAOB JaHABIIIEHY», «IKOJIOTUUYECKOE
BUI000pa3oBaHue BHUIOB cuHHI, «llomummonnbl pactenmity, «KarmycTHO-penedHbInd
THOpUIT.
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Obopydosanue: TepOapuu paCTEHUN, KOJIJIEKIIMM HACEKOMBIX, dYydelsia IITHII
U 3BEpeil ¢ mpuMepaMH pa3iIudHbIX MPHUCIOCOOJICHNI, Yydena MTULl U 3Bepel pa3HbIX
BUJIOB, repOApUU pACTEHHUI OIM3KHX BUIOB, 00pa30BaBUIMXCS PA3TUYHBIMU CIIOCOOAMH.

Jlabopamophas paboma «BbIsIBIeHHE U3MEHUUBOCTH Y 0COOEH OTHOTO BUIA».

Jlabopamopnas paboma «llpucnocoOneHuss OpPraHU3MOB U UX OTHOCUTEIbHAS
11EJIECO00PA3ZHOCThY.

Jlabopamopnas paboma «CpaBHEHHE BUIOB 110 MOP(HOIOTHUECKOMY KPUTEPHIO».

Tema 3. Makpo3BoJIIOIUSA U €€ Pe3yJIbTaThl

Metoapl u3ydeHHs Makpod3BOJOUMU. [laneoHTonormdyeckue MeToNbl H3yYEHHUS
sBommonuu. [lepexoansie popmel U PpritOreHeTHUECKUE PsAJIbl OPraHU3MOB.

buoreorpaduyeckue metonbl uzyuenus 3Bonoruu. CpaBHeHue (GIopbl U (ayHbI
MaTEpUKOB U OCTpoBOB. buoreorpaduueckue obmactu 3emin. Buasl-sHaeMuku
U PETUKTHI.

OMOpHOJIOTHUECKME U CPaBHUTEIBHO-MOP(HOJIOTMYECKUE METOAbl HU3YyUEHHUS
BONMIONMU. ['eHeTMUeckue MeXaHU3Mbl DBOJIOLMHM OHTOI€HE3a U TOSBIICHUS
HBOJIIOIMOHHBIX HOBIIECTB. ['OMOJIOTHYHBIE M aHAJIOTHYHBIE OpraHbl. PynuMeHTapHbIe
OpraHbl U aTaBU3Mbl. MOJEKYJIIPHO-TEHETUYECKHUE, OMOXUMHUYECKUE U MAaTEMAaTUUECKUE
METOJbl M3y4YeHUs OBOJIONUU. ['oMojoruunble TeHbl. COBpPEMEHHBIE METOJbI
MOCTPOEHUS (PUIIOTEHETUIECKUX JICPEBHEB.

XPpOMOCOMHBIE MyTalliU U 3BOJIOLHS TEHOMOB.

OO6mue 3akOHOMEpHOCTH (MpaBuiia) 3BONIONKU. HeoOpaTUMOCTh 3BOJIOLUH.
AnantuBHasa paguanus. HepaBHOMEpHOCTb TEMITOB BOJIFOLUH.

Jlemoncmpayuu:

Hlopmpemuwvi: K.M. bap, A.O. KoBanesckuii, @. Mromiep, 3. I 'eKkeb.

Tabnuyvr u cxemvl: «DUTOTEHETUYECKUN PNl JIOMIAN», «APXEONTEPUKC,
«3Bepo3yobie smepb», «Creronedansy, «Punnopute», «CeMeHHbIE TAaIOPOTHUKI,
«buoreorpaduueckre 30HbI 3eMIny, «Jlpelid KoHTUHEHTOBY, «PenukTh», «HavanbHbie
CTaauy SMOPHOHAILHOTO PAa3BUTHSA TTO3BOHOYHBIX JKUBOTHBIX», «[ OMoOjorn4HbIC
U aHAJIOTHUYHBIC OpraHbl», «PyIUMEHTBD», «ATaBU3MBI», «XPOMOCOMHBIC HAOOPHI
yeloBeka W muMIaH3e», «[JaBHble  HampaBieHus — dBojouun», «Oomue
3aKOHOMEPHOCTH 3BOJTFOLII.

Obopydosanue: KOINEKIUU, TrepOapuu, MYJSDKA  HUCKOMAeMbIX  OCTaTKOB
OpraHU3MOB, MYJISDKA TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJAUMEHTapHBIX OpPraHOB
Y aTaBU3MOB, KOJIJICKIIUUA HACEKOMBIX.

Tema 4. IIpoucxo:xaeHue U pa3BUTHE )KU3HU HA 3emuie

HayuHble runoTe3bl NpoOUCX0KIEHUS )KU3HU Ha 3emie. AOMOreHe3 U maHCIEPMHUSL.
JloHay4yHble TpPEACTaBICHUS O 3apOXKIACHUU >KU3HU (KpeaumoHusM). ['mmoresa
IIOCTOSIHHOTO CAaMO3apOKIECHUSA JKU3HH W ee omnpoBepkeHue omnsiTamu D. Penwy,
JI. Ciannanuanw, JI. [Tactrepa. [IpoucxosxaeHue >XM3HU U aCTPOOUOJIOT .
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OcHoBHBIE 3Tanbl HeopraHuyeckou spoiitonuu. [lmaneraphas (reojmoruueckas)
ABOJIONMS. XUMHUYECKass 3BOJIOIMA. AOUOTCHHBIM CHHTE3 OPraHMYECKUX BEIIECTB
n3 Heopranmdeckux. Ombeir C. Mumiepa u I'. IOpu. OOpazoBanue mNOJIUMEPOB
n3 MoHoMmepoB. KoaneparHas runoresa AWM. Omnapuna, rumore3a NEPBUYHOIO
oynbona JI. XomjaeitHa, reHernueckas rumnotesa I'. Memnepa. Pubosumbr (T. Yek)
u runore3a «vmupa PHK» V. I'mnbepra. @opMupoBanue MeMOpaH U BO3HUKHOBEHUE
MIPOTOKJIETKH.

Uctopus 3emnm u mMeToasl ee u3ydeHus. Vckormaemple OpPraHMYECKHE OCTATKH.
['eoxponosorust U ee wmeroAbl. OTHOCUTENbHAsE W aOCOJIOTHAs TE€OXPOHOJIOTHUS.
['eoxpoHoOIOrnyueckas mKasa: 30Hbl, 3Pbl, IEPUOBI, FTTOXH.

Hauvanbubie 3Tanbel opraHndeckoil 3Bostonuu. [losiBiieHME W 3BOMIONMUSA TEPBBIX
KJIETOK. DBOIIOLUS MeTabonu3mMa. Bo3sHuKHOBeHUE NepBbIX sKocucTeM. CoBpeMEHHbIE
MUKpPOOHBIE OMOIJIEHKM KaK aHaJor MEpBBIX Ha 3emuie cooluiecTB. CTpOMAaTOJHTHI.
[IpokapuOThl U 3YKapUOTHL.

[Ipoucxoxkaenue »3ykapuoT (CUMOUOreHe3). DBOIIOIMOHHOE TMPOUCXOKICHUE
BUPYCOB. [IponCX0kK/I€eHNE MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHME OCHOBHBIX
TPYIN MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIC OTallbl 3BOJIONHMK BBICIIUX pacTeHud. OCHOBHBIE apoMopdO3bl
pacTtenui. Beixon pactenuii Ha cymly. [losBieHrE CIIOPOBBIX PACTEHUM U 3aBOCBAHUE
uMu cymn. CemeHHble pacTeHud. [IponcxoxaeHne NBETKOBBIX paCTEHUM.

OcCHOBHBIE OTalbl 3BOJIONUU KUBOTHOrO Mupa. OcHOBHBIE apoMopdo3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX THUIIOB.
[IepBeie  xopmoBeie kUBOTHBIE. JKW3HbP B BOAE. OBOJIOLUUAS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuit u pentunuil. [lporucxoxaeHrne MIEKONMUTAOMMUX U TTHII.
[Ipunuun kmroueBoro apoMopdosza. OcBoeHre OeClO3BOHOYHBIMH U TTO3BOHOYHBIMU
KUBOTHBIMH CYIIIU.

PazButne xu3HM Ha 3emMie IO 3paM M MEepuofaM: apxeu, MPOTEPO30M, NaIeo30M,
Me3030M, KaitHo30#. OOIas xapakTepuCTHKa KJIMMaTa U TeOJOTUYECKHUX IMPOIIECCOB.
[TosiBneHne u pacuBET XapaKTEPHBIX OPraHU3MOB. YTieoOpa3oBaHUE: €ro yCJIOBUS
U BJIIMSTHUE HA Ta30BBIM COCTAaB aTMOC(HEPHI.

MaccoBbie BBIMUPAHUSI — SKOJOTMYECKUE KpHU3UCHl mpouuioro. IIpuduHsl
U CIEACTBUS MAacCOBBIX BbIMHUpaHHil. COBPEMEHHBIA HKOJOTMYECKUWA KpPHU3UC, Ero
ocobenHoctH. [Ipobrema coxpaneHusi 6nopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudeckoro wmwupa. [lpuHnunel kiaccudukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIbI OPTaHU3MOB.

Jlemoncmpayuu:

Ilopmpemuwi: ®. Penn, JI. Cnannanuanu, JI. Ilacrep, 1.1. Meunukos, A.1. Onapus,
. Xonnetin, I'. Mennep, C. Munnep, I'. IOpu.

Tabnuyvr u cxemvi: «Cxema ombiTa @. Pemu», «Cxema ombita JI. Ilactepa
10 U3YUYCHHIO CaM03apOKAeHUs )KU3H», «Cxema onbita C. Mumnepa, I'. FOpw», «9Tansl
HEOPraHUYECKOW IBOIOIMN», «['eoxpoHosiornueckas mkanay, «HadanpHble 3Tamnbl

22



OpraHWUYeCcKOi sBomonUm», «Cxema 00pa3oBaHUS IYKApHOT MyTEM CHMOHOTEHE3a»,
«Cucrema xuBOH mpupoasl», «CTpoeHHe BHUpyca», «ApoMop}O3bl pacTeHHID»,
«Punnodutey, «OMTHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC BOJIOPOCIINY,
«Mxwm», «llanoporHukm», «l'omocemMeHHble pacTeHus’», «OpraHbl I[IBETKOBBIX
pacteHuit», «CxeMa pa3BUTHUA KUBOTHOTO MHUPA», «ApPOMOpP(DO3bl KUBOTHBIXY,
«IIpocreitmmey, «Kumeunononoctueiey, «llnockue depBu», «HUIEHUCTOHOTHEY,
«Pp10bIY, «3eMmHOBOAHBIEY, «lIpecmbikatommecs», «lITupy, «MIEKONUTAIOIINEY,
«Pa3BuTHE XU3HM B apXeuCKou 3pe», «Pa3BuThe XKU3HU B IMPOTEPO3OUCKOU IpEm,
«Pa3BuTHE XU3HM B NAJICO30MCKOM 3pe», «Pa3BuThe XU3HU B ME3030MCKOU 3pew,
«Pa3BuTHe XU3HU B KalWHO30MCKOHN 3pe», «COBpEMEHHAas CUCTeMa OpPraHUuYeCKOro
MUPaY.

Obopyodosanue.: TepOapyun pacTCHUN Pa3IMUHBIX OT/EJIOB, KOJUICKIIMA HACEKOMBIX,
BJIQXKHBIE TMpernapaTrbl KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIMH HWIJIOKOXKUX,
CKEJIETHI IT03BOHOYHBIX KUBOTHBIX, Uy4elia ITULl U 3BEPEU, KOJUIEKIIUM OKAMEHEIOCTEN,
MOJIE3HBIX UCKOMAEMBbIX, MYJISKM OPraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupmyanvuas nabopamopuas paboma «MopaenupoBanue onbiToB Mumiepa—tOpu
M0 U3YYEHUI0 aOMOTeHHOTO0 CHHTE3a OpPraHWYECKUX COCAMHEHUH B TEPBUYHOU
atMocdepe».

Jlabopamopnasa paboma «VI3ydeHue M OoNMMcaHne UCKOMAEMbIX OCTaTKOB JAPEBHUX
OpPraHu3MOB.

Ilpakmuueckasa paboma «3yuenne ocOOCHHOCTEH CTPOCHHS PACTEHUI pa3HBIX
OTJIETIOBY.

Ilpakmuueckas paboma «3ydeHue OCOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. Ilpoucxo:kaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3nenbl n 3a1aun aHTPONOAOrUU. MeTO bl aHTPONOJIOTUH.

CraHOBNIEHME MPEJICTAaBICHUNA O NPOUCXOXKIECHUU YeJOBeKa. PenuruosHbie
B033peHUsI. COBpEMEHHBIE HAYYHBIE TEOPHUH.

CXoAcTBO yenoBeKa € JKUBOTHBIMU. CHCTEMaTHYECKOE IOJOKEHHE YEJIOBEKA.
CBueTenHCTBAa CXOJICTBA YEJIOBEKA C KUBOTHBIMH: CPAaBHUTEIHLHO-MOP(HOIOTHYECKHE,
AMOpHoIornyecKke, PU3noI0ro-0nOXUMUYECKHE, MoBeaeHueckue. OTIndusl yenoBeKa
OT >KMBOTHBIX. [IpsIMOX0X/IeHHE M KOMIUIEKC CBSI3AHHBIX C HUM NpU3HAKOB. Pa3zBurtue
TOJIOBHOT'O MO3ra U BTOPOU CUTHAJIbHOU CUCTEMBI.

JBrxymne cuibl (QakTopbl) AHTPONOreHe3a: OWOJOTMYECKUE, COLUANIbHBIE.
CooTHolieHHE OMOJIOTMYECKUX U COLIUANIBHBIX (DaKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJAuM aHTpororeHe3a. PaHHue uyenoBeKooOpa3Hble O00E3bSIHbI
(MpOKOHCYJIBI) U paHHHUE MOHTUIbl — OOIIME MPEAKH YeTOBEKOOOpa3HbIX 00€3bSIH U
JMoIed. ABCTpPaJONUTEKH — JABYHOTHE MNPEAKU JOAEH. YUenoBeK yMenblid, NEPBBIE
V3TOTOBJIEHUS OpYyIHMM Tpyda. UenoBeK MNPSAMOXOMSIIMKA W IEPBBIM BBIXOJ JIIOAEH
3a nipeaensl Adpukn. YemoBek reiaenpoeprckuii — oOmuid mpeIoK HeaHIepTaTbCKOTO
YeJI0BEKA M YEJIOBEKA pa3yMHOTO. UenoBeK HeaHAEPTAIbCKUM KaK BUJI JIFOJEH XOJIOJHOTO
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KinMara. YenoBek pa3yMHbI COBPEMEHHOTO THIIA, JICHUCOBCKHM YEIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npeaenamMu Adpuku. [laneoreHeTnka u majaeoreHOMHUKA.

DOBOJIOLMST COBPEMEHHOro 4YenoBeka. EcTecTBeHHbI OTOOp B MOMYJSIUAX
yenoBeka. MyTalMoHHbIN Tipoiiecc ¥ noauMopdusm. TlomymnsimonHbie BOJIHBI, Apend
Te€HOB, MUTpAIs U «d(PPEKT OCHOBATENS» B MOMYJIAIHIX COBPEMEHHOTO YeJIOBEKA.

UYenoseueckue pacel. Ilonstue o pace. bonbmme pacel:  e€BpolleouaHas
(eBpasmiickasi), aBCTpajo-HETrpoujHas (dKBaTOpUAIbHAs), MOHIOJIOMJHAs (a3UaTCKO-
aMepukaHckasi). Bpemss u myTH paccelieHusi uenoBeka Mo IuiaHeTe. EauMHCTBO
yesnoBeueckux pac. Hayunas HecocrosiTenbHOCTh pacuszma. [IpucnocoOiaeHHOCTb
YeJI0BEeKa K Pa3HbIM YCIOBUSAM OKpY’Karomiel cpenbl. Biusaue reorpadudeckoit cpess
U peiida reHoB Ha MOPQOJIOTUIO U PUNOJIOTUIO YEIOBEKA.

MexauCIUIUIMHAPHBIE METOJIbI B (U3UYECKO (OMOJIOrMUECKO) aHTPOIOIOTUH.
DBOJIIOLMOHHAS AHTPOMOJIOTUSl M TMAaJCOaHTPONOJIOTUSl YETOBEUECKUX MOMYJISLIUMN.
buocounanbHbeie HccienoBaHUs MNPUPOABI yeloBeKa. lcciemoBaHue KO3BOJIIOIUU
OMOJIOTUYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

Llemoncmpayuu:

Iopmpemuwi: Y. [lapBun, JI. JIuku, f.4. Porunckuir, M.M. I'epacumos.

Tabauybr u cxemwvl: «MeToapl aHTPOMOJIOTUMY», «[ OJOBHOW MO3T YEIOBEKay,
«YenoBekooOpa3Hbie  00e3bsiHBIY, «CKEJIeT 4elioBeKa W CKeJeT IIMMIIaH3e»,
«PynMMeHTBl U aTaBU3MBDY, «JIBUKyIIME CHUIIBI aHTPOIOTEHE3a», «IBOJIOIMOHHOE
JIPEBO YEIOBEKAY, «ABCTpAIONUTEK», «HenoBek yMenbli», «HemoBeK NpsMOXO SN,
«JlenncoBckuil yenoBek» «Heannepranbupl», «KpomanboHUb, «lIpeaku yenoBekay,
«Tallbl ABOJIIOIIUY YEJIOBEKA», «Packl uesmoBekay.

Obopydosanue: MyJSKM OKaMEHEJIOCTEH, MPEIMETOB MaTepUaibHOW KYJIbTYPhI
NpEeIKOB deloBeKa, pemnpoaykiuu (pororpadun) kaptuH ¢ MHUGOIOTHICCKUMU
U OUONEHCKUMHU CIOKETaMU TMPOUCXOXKACHUS dYeloBeka, (ororpadum HAXOIOK
MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJEb YEPENa YEJIOBEKa U Yepena
IIMMIIaH3€, MOJIEJIb KUCTH YEJIOBEKAa W KHUCTH IIHUMIAH3€, MOJEIU TOopca IPEAKOB
YEJI0BEKa.

Jlabopamopnas paboma «VI3yueHue oCOOEHHOCTEN CTPOCHUS CKEJeTa 4esOBeKa,
CBSI3aHHBIX C TIPSIMOXOXKJICHUEM.

Ipakmuueckas paboma «VI3ydeHne 3KOJIOTUIECKUX afanTaliil YeI0BeKay.

Tema 6. OJxkojorussi — Hayka 0 B3aHMOOTHONIIEHUSIX  OPraHUM3MOB
U HAIOPTaHU3MEHHBIX CHCTEM € OKPY/KaKIeld cpeaou

3apokJeHue M pa3BUTHE BSKojioruu B Tpydax A. ['ymbonbara, K.®. Pymbe,
H.A. CesepuioBa, 3. I'ekkens, A. Tencnu, B.H. CykaueBa. Pa3nensl 1 3aga4u 3K0JIOTHH.
CBs13b 9KOJIOTMH C APYTMMH HayKaMHu.

Metoasl oskonoruu. [loneBble HaOmoAeHHUA. OKCIEPUMEHTHI B  3KOJIOTHU:
npUpOAHBIE U TabopaTopHble. MoAeIUpoBaHUE B SKOJIOTUHA. MOHUTOPUHT OKpPY>Karolen
Cpe[Ibl: TOKAJIbHBIN, pErnOHATBHBIN U TTI00aTbHBIN.
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3HaueHUE IKOJIOTUYECKUX 3HAHUH VIS YelOBeKa. DKOJIOTHYECKOE MUPOBO33PEHUE
Kak OCHOBAa CBs3€M 4esioBeyecTBa C Ipuponoil. PopmupoBaHUE DSKOJIOTMYECKON
KYJIbTYPbI U KOJOTUYECKON TPAMOTHOCTH HACEJIECHUS.

Llemoncmpayuu:

llopmpemuwi: A. I'ymb6onsaT, K.®. Pynse, H.A. CeBeprios, O. I'ekkenb, A. TeHncnu,
B.H. Cykaues.

Tabnuysr u cxemwvr: «Pazmenst skonorum», «Meroabl sKonorum», «Cxema
MOHHUTOPHUHIA OKPYXKAOLIEN CPEIbI».

Jlabopamopnas paboma «13yueHre METOIOB SKOJIOTUUECKUX UCCIEAOBAHUMNY.

Tema 7. OpranusmMsl U cpea 0OMTAHUSA

Okosorudeckue (akTopbl U 3aKOHOMEpHOCTH HX aedcTBus. Knaccuduxarms
IKOJIOTUYECKUX (PaKTOpOB: abmoTHyeckue, OMOTHUECKHe, aHTpomoreHHbie. OOmue
3aKOHOMEpPHOCTH  JIEUCTBHS  dKoJormueckux  (aktopoB. IlpaBuino MuHHMyMa
(K. Ilmpenrens, FO. JIubux). TosepaHTHOCTh. DBpPUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBbl.

AbGuotnueckue (axtopbl. CBeT Kak 3koyiornueckuii axrop. JleWcTBue pasHbIX
YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha OPraHU3MBbl. ODKOJIOTMYECKHE TPYNIbl PacTEHUHN
Y )KMBOTHBIX 110 OTHOILLIEHUIO K cBeTy. CUTHANIbHAS pOJIb cBeTa. POTONEPUOINU3M.

Temneparypa kak 3xKosnorudeckuit pakrop. JeiicTBue remneparypbl Ha OpraHU3MBbl.
[ToMKMIOTEpMHBIE M TOMOWOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIC
OpraHU3MBbl.

Brnaxnocts  kak  skosiormyeckuit  dakrop. IlpucmocobneHuss  pacteHui
K TIOJIIEp>KaHuI0 BoJHOTO OanaHca. Kiaccudukanus pacteHuil mo OTHOLIEHUIO K BOJE.
[TpucnocoOnenust >kUBOTHBIX K M3MEHEHHIO BOJHOIO PEXKUMA.

Cpenbl oOuTaHMS OPraHU3MOB: BOJHAs, HA3eMHO-BO3YyLIHas, I[OYBEHHas,
rIIyOMHHAs MOJIOYBEHHAs, BHYTPUOpPraHU3MeHHAas. PU3NKO-XUMHUYECKHE OCOOEHHOCTH
cpen obutaHus opraHu3MoB. llpucrnocoOiieHus OpraHu3MOB K JKU3HU B Pa3HbIX
cpenax.

buonornyeckue putmel. BHemHne n BHyTpeHHUE pUTMBl. CyTOUYHBIE U TOJUYHBIE
puTMbl. [IpucnocoOMeHHOCTh OpPraHU3MOB K CE30HHBIM H3MEHEHHUSM YCIIOBH
KU3HU.

XKuznennsie opmbl opraHu3moB. [lonsitue o xuzHeHHou ¢opme. Ku3HeHHBIE
(GopMbl pacTeHUI: JepeBbs, KyCTapHUKHU, KyCTApHUYKH, MHOTOJIETHHE TPaBbI,
onHoyieTHUE TpaBbl. JKu3HEeHHbIE (OPMBI KUBOTHBIX: THUIAPOOMOHTHI, TE€OOMOHTHI,
a’poOHOHTBI. OCOOEHHOCTH CTPOEHHUS U 00pa3a KU3HU.

buotnueckue daktopel. Bumgsl OMOTHYECKMX B3aWMMOJCHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, cuMOM03 u ero Qopmel. IlapasutusMm, koomepauus, MYTyalu3M,
KOMMEHCAJIM3M (KBapTUPaHTCTBO, HaxJieOHuYecTBO). HeTpoduueckue B3anmoieicTBUs
(Tommmueckue, Gopuyeckue, Gpadbpuueckne). 3HaUYCHUE OMOTHYECKUX B3aMMOJICHCTBHIMA
JUIsl CYIIECTBOBaHUS OPraHU3MOB B cpefe oOutaHus. [IpUHIMI KOHKYpPEHTHOTO
VICKITFOUCHHSL.
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Jlemoncmpayuu:

Tabnuysr  u  cxemwvl: «OKojoruueckue (akTope», «CBETOBOM  CIEKTpPY,
«IKOJOTUYECKHUE TPYMIbl KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TeIIoKpOBHbBIC
KUBOTHBIE», «XOJIOZHOKPOBHBIC JKUBOTHBEIEY», «DUBHOJOTUYECKHE  aJaNTaIiH
XKHUBOTHBIX», «Cpeipl 00uTaHMs OpTaHu3MOBY, «bronorudeckue puTMe, « Ku3HEeHHBIC
dbopmbl  pacteHmit»y, <« KuszHeHHble  (HOPMBI  JKHMBOTHBIX»,  «DKOCHUCTEMa
IIUPOKOJTMCTBEHHOTO Jieca», «IKOCHCTeMa XBOWHOTO Jecay, «llemu murTanmsy,
«XuHnaectBoy, «llapasutuzmy, «Konkypennus», «Cumomnosy, «KoMMeHcanmmzmy.

Obopydosanue. repdapunl paCTCHUI U KUBOTHBIX, MPUCTOCOOIECHHBIX K BIHUSHUIO
pPa3JIMUHBIX DKOJOTHYECKUX (PaKTOpoB, repOapuu CBETOINIOOUBBIX, TEHEIIOOUBBIX
U TEHEBBIHOCIIUBBIX PACTEHUH, CBETOJIOOMBBHIC, TCHEIIOOMBBIE M TEHEBBIHOCIUBHIC
KOMHATHBIE pacTeHHs, TepOapuy W KOJUICKIIUUA TEIUIOMIOOMBBIX, 3UMOCTOWKHX,
MOpPO30YyCTOMUYMBBIX PpPACTEHUN, dydyena TMTUIl W 3Bepei, repOapuu PpacTeHHUI,
OTHOCAIIUXCS K rurpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC PACTEHUS JaHHBIX
TPYII, KOJUICKITUU KHBOTHBIX, OOMTAIONIUX B Pa3HBIX Cpelnax, repoapuu U KOJUICKIIUU
pacTeHUN W >KMBOTHBIX, OOJIANIAIONMIUX YEePTaMH TMPUCTIOCOOIEHHOCTH K CE30HHBIM
W3MCHCHHUSAM YCIIOBUH JKM3HU, TepOapuu W KOJUICKIIMM PACTCHHH W KUBOTHBIX
Pa3NIUYHBIX >KU3HEHHBIX (HOPM, KOJUICKIMU >KUBOTHBIX, YYACTBYIOIIMX B PA3JTHYHBIX
OMOTUYECKUX B3aMMOICHCTBHSIX.

Jlabopamopnasa paboma «BbisiBIeHHE MPUCTOCOOTICHUI OPraHU3MOB K BIUSHUIO
CBETay.

Jlabopamopnasa paboma «BbisiBlIeHHE MPUCTOCOOTICHUI OPraHU3MOB K BIIUSHUIO
TEMIIEPATYPHD».

Jlabopamophas paboma « AHATOMUYECKHE OCOOEHHOCTH PACTEHHI U3 Pa3HbIX MECT
oOUTaHUSD.

Tema 8. IkoJ10rusi BUAOB U NOMYJIAMA

DKOJIOTUYECKHE XapaKTepUCTUKHU mnomysauuu. [lomynsuus kak Ouojgoruueckas
cucrema. Poib HEOTHOPOJHOCTH Ccpefbl, (PU3MYECKUX OaphbepoB U OCOOCHHOCTEH
Ouosioruu BUAOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYpPbl MOIMMYJISIIHIMA.
OcHOBHBIE TTOKa3aTeNU MOMYJISAIUKN: YUCICHHOCTh, INIOTHOCTh, BO3pACTHAs M TOJIOBas
CTPYKTYpPa, POKIAEMOCTh, IPUPOCT, TEMIT pOCTa, CMEPTHOCThH, MUTPALIHSL.

DKOJOTHYecKass CTpykTypa mnomyJaiuu. OLEeHKa YUCICHHOCTH MOIMYJIAUN.
JlvHaMyKa MOMyJSIMMM W €€ peryisuus. buoTuyeckuid NOTEHIMAN MOIMYJIALUH.
MonenupoBanue AWMHAMHUKH TONyJsSUud. KpHUBbIE pOCTa YUCICHHOCTH MOIYJISIUU.
Kpugsbie BepkuBaHus. Perymsius 4ucaeHHOCTH MOMYJISIUN: poib (PAaKTOPOB, 3aBUCSIIINX
Y HE 3aBUCAILINX OT IUIOTHOCTHU. DKOJOTUYECKUE CTpaTeruu BusoB (r- u K-ctparerun).

[Tonsarue 00 3KoOornyeckoi Huie Buaa. Mecroooutanue. MHOTOMepHas MOJIeIb
skonornyeckorn Humu J.M. XarumHcona. Pa3mepbl 3KOJIOTMYECKOW  HUIIU.
[ToreHuuanbHasg ¥ peain30BaHHAS HUILIN.

Bun kak cucrema nonyssnuii. Apeasibl BUJ0B. BUibl U UX )KM3HEHHBIC CTPATETHUH.
DKOIOTrHYeCKIUE SKBUBAJICHTEHI.
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3aKOHOMEPHOCTHU TIOBEACHUS U MHUTpAIUi KUBOTHBIX. buosornueckne WHBa3UU
qyKEePOHBIX BUIOB.

Llemoncmpayuu:

lopmpem: ]I.1. XaT4nHCOH.

Tabauysr u  cxemvi:  «IKOJOTUYECKUE  XAPAKTEPUCTHKUA  TOMYJISIIUNY,
«ITpocTpaHCTBEHHas: CTPYKTypa MOMYJSIUn», «Bo3pacTHble MUPaMUIbl HOMYJIALIUN,
«CKOpOCTb 3acelieHUs] MOBEPXHOCTH 3eMJIM Pa3IUYHBIMU OpraHuzMammy», «Mojenb
skosiorndyeckour Humu JI.M. XatauHcoHay.

Obopyodosanue. repdbapun pacTEHUM, KOJUIEKIIMH KUBOTHBIX.

Jlabopamopnas paboma «IlpucniocoOeHNs CeMSH pacTCHUIN K PACCEIICHHUIOY.

Tema 9. Dkos10rUs c0001IECTB. IKOJIOTNYECKHE CUCTEMBI.

Coo0uecTBa opranu3MoB. broneHo3 u ero cTpykrypa. CBs3u MEXy OpraHu3MamMu
B OMOILIEHO3E.

Oxocuctema kak oTkpbiTas cucrema (A.Jl. Tencnu). OyHKIMOHATBHBIE OJOKHU
OpraHU3MOB B 3KOCHCTEME: MNPOAYLEHTHl, KOHCYMEHTBI, peIyleHThl. Tpoduueckue
ypoBHH. Tpoduueckue nienu u cetu. Abrotuyeckue 06J10Kku 3KocucTeM. [10UBbI U MBI
B 3KocHucTeMax. KpyroBopoT BEIIECTB ¥ MOTOK SHEPTUH B DKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM SKOCHCTEMBI. bromacca W mpoayKIus. DKOJIOTHYECKUE
nUpaMUIbl YUCel, 0MOMACChl U YHEPTHUH.

HampaBnennbie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykueccuu. I[lepBuunbie
Y BTOPUYHbBIEC CYKIIECCUU U UX MPUYUHBI. AHTPONOT€HHbIE BO3/ICUCTBUS HA CYKIIECCHUMU.
Knumakcuoe coobmiectBo. buopasnoo6pasue u moaHOTa KpyroBOpOTa BEIIECTB — OCHOBA
YCTONYMBOCTH COOOIIIECTB.

[IpupoHbIE S3KOCUCTEMBI.

AHTPONOT€HHBIE KOCUCTEMBI. Arposkocuctema. ArpoueHos. Pazmuums mexnay
AHTPONOT€HHBIMHU U IPUPOJHBIMU SKOCHCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opojckas ¢diopa
u (ayna. CuHaHTponM3auusi ropoJckoi QayHsl. buosornueckoe M X035HUCTBEHHOE
3HAUYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS OCHOBHBIX B3aUMOJECUCTBUI OpraHM3MOB
B dKocucTeMax. [lepeHOC SHepruum M BEIIECTB MEXKIY CMEKHBIMH 3KOCHUCTEMAMMU.
YCTOMYMBOCTh OPraHU3MOB, MOMYJSIHAA KM SKOCUCTEM B YCIOBUAX E€CTECTBEHHBIX
Y AHTPOITOT€HHBIX BO3ICUCTBUU.

MeTon010r1usl MOHUTOPHUHTA €CTECTBEHHBIX U AHTPOIIOT€HHBIX YKOCUCTEM..

Jlemoncmpayuu:

Ilopmpem: A.Jl. Tencnu.

Tabauywl u cxemor: «CTpyKTypa OMOLIEHO3a», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO
jeca», «IJKOCHCTEMA XBOWHOro Jecay, «OyHKIMOHAIbHBIE TPYIIbl OPraHU3MOB
B 3Kkocuctemey, «KpyroBopot BemecTB B skocucteMey, «llenu nutanus (mactOumiHasi,
NETpUTHAs)», «IKOJOrMyeckas MupaMuja 4Yucemn», «IKOoJOoruyeckas MNupaMuia
ouomMacce», «OJKojoruyeckas nupamuaa dsHeprum», «OOpa3oBaHue 0010TaR,
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«IlepBuunast cykimeccusi», «BoccraHoBineHue seca mocie Toxkapay, «IKOCHCTEMa
o3epa», «ArporeHo3», «KpyroBopoT BemIeCTB W MOTOK JHEPTUHA B arpoleHO3e»,
«[Ipumepsnl ypOOIKOCHUCTEM.

Obopyoosanue: repOapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, 4ydyesa IMITHUIl
U 3Bepei, repOapuu KyJIbTYPHBIX M JUKOPACTYIIUX PACTEHUH, aKBapUyM Kak MOJEIb
AKOCHUCTEMBI.

lIpakmuueckas paboma «VI3y4eHue u onvucanue ypOo3KOCUCTEMBD.

Jlabopamopnaa paboma «3ydeHue pa3HOOOpa3Wsi MEJIKUX TTOYBEHHBIX
YICHUCTOHOTHUX B PA3HBIX SKOCHCTEMAX)).

Irckypcus « IKCKYypCHsl B THITUYHBIN OMOTEO1IeHO3 (B 1yOpaBy, OEpe3HsK, eIbHUK,
Ha CYXO/JOJIbHBIN UM TOMMEHHBIN JyT, 03€p0, OOJIOTO)».

IKekypcuss « JKCKYPCHS B arpodKOCUCTEMY (Ha MOJIE WK B TEIUIMYHOE XO3SHUCTBO)».

Tema 10. buocgepa — rinodanbHast IKOCHCTEMA

buocpepa — oOmermanerapHas o0ojiouka  3eMJd, TJI€  CYLIECTBYET
WIM CyUIECTBOBaja KU3Hb. PazBuTHe mnpeacraBieHuit o ouocdepe B Tpyaax . 3tocca.
VYuenne B.W. Bepnaackoro o 6mocdepe. O6mactu Ouochepsr u ee cocras. Kupoe
BELIECTBO OHOc(hephl U ero PyHKIUY.

3aKOHOMEpPHOCTH cymiecTBOBaHusl Ouocheprl. OcobenHoctn Ouochepsl Kak
ro0abHON 3KocHCTeMbl. JlnHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB M OMOreOXMMHUYECKHE IUKIbI (yriepoaa, a3oTa). PUTMUYHOCTH SIBIEHUUN
B Onocdepe.

3oHanbHOCTH Ouocheprl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIpa,
XBOMHBIE JIECa, CMEIIAaHHbIE U IIMPOKOJUCTBEHHBIE Jieca, CTENHU, CaBaHHBI, MYCThIHH,
TPOMUYECKHE Jieca, BHICOKOTOPhs. Kimmar, pacTUTENbHBIA U KUBOTHBIM MUP OMOMOB
CYIIIH.

CtpykTypa U (QYHKIUS KUBBIX CHCTEM, OIlEHKAa HMX PECYpCHOTO IMOTEHI[MaIa
1 6uochepHbIX QyHKIUH.

Jlemoncmpayuu:

Ilopmpemuwi: B.1. Bepnaackuii, J. 3tocc.

Tabnuyver u cxemvi: «l'eochepbr 3emnm», «KpyroBopor azora B mpupoie»,
«Kpyrosopor yriepona B mnpupoae», «KpyroBopor Kuciopoga B HPHUPOAE»,
«KpyroBopot Bojibl B mpupoe», «OCHOBHbIE OUOMBI CyIIny, «KiinMmatuyeckue mnosica
3emn», «Tynapa», «Taitray, «Cmemansbiii Jsec», «IIIUpOKOIUCTBEHHBIN JIECH,
«Crenby, «CaBanHay, «IlycTeinsy, « Tponuueckuii gecy.

Obopyodosanue. repdbapun paCTEHU pa3HbIX OMOMOB, KOJIJIEKI[UU )KUBOTHBIX.

Tema 11. YesroBek U OKpYyzKaInasi cpeaa

DKOJIOTUYECKHE KPU3UCHI U MX MpUUMUHBIL. Bo3zeiicTBue denoBeka Ha Ouocdepy.
3arps3HeHue BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HeHUEe BOAHOM cpenibl. OXpaHa
BOJHBIX pecypcoB. Paspymienue mouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue
KJIMMara.
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AHTpPOIIOTEHHOE BO3/ICUCTBUE HA PACTUTEIBHBIA W >KUBOTHBIM Mup. Oxpana
PACTUTENBHOTO M KUBOTHOTO MUpa. OCHOBHBIE IPUHIUIIBI OXpaHbl MpUpoibl. KpacHbie
kauru. Ocobo oxpansiemble npuponanbie Tepputopun (OOIIT). boranuueckue caibl
Y 300JI0TUYECKHUE TTApKH.

OCHOBHBIE NPUHLUIOBI YCTOMYMBOIO Pa3BUTHs 4YEJIIOBEYECTBA W IPHUPOJBIL.
PannonansHOE MpUPOIONONIB30BAHUE U COXpPAHEHUE OMOJOTMYECKOro Pa3zHO0Opasus
3emuin. OO1IME 3aKOHOMEPHOCTH TNI00AIBHBIX AKOJIOTMYECKUX KPpU3HCOB. OCOOEHHOCTH
COBPEMEHHOT'O KPU3UCA U €T0 BEPOSITHBIE ITOCIIEICTBHSI.

Pa3BuTHE METOJOB MOHUTOPHHIA PA3BUTHUS OMACHBIX TEXHOTE€HHBIX IPOLIECCOB.

Jlemoncmpayuu:

Tabnuybl u cxemwvl: «3arpsa3HeHHe atMmocdepbl», «3arpsizHeHue Tujapochepb,
«3arpsasHenue nouBb», «IlapHukoBsiid 3gdexkT», «Ocobo oxpaHseMble MPUPOIHBIE
TEPPUTOPHUMY», «MOJenH yrpaBiasieMoro Mupa.

Obopyoosanue.: potorpadun OXpaHseMbIX paCTCHUHN U )KUBOTHBIX KpacHOM KHUTH
Poccniickonn @enepannn, KpacHoil KHUTH peruoHa.
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IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHMUS ITPOT'PAMMBI
ITO BUOJIOT'N HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOSHHUS 00yUYarOIIMMUCS
nporpaMM  cpeaHero  oOmiero oOpa3oBaHUs: JUYHOCTHBIC, MeETaNpeIMETHBIC
Y TIPEJIMETHBIE.

B crpykType JIUYHOCTHBIX pPE3yJbTATOB OCBOCHHUS MPOrPAMMBI IO OHUOJOTUH
BBIJICJICHBI  CJICAYIONINE COCTABJISIONINE: OCO3HAHWE OOYYaIOIIMMHUCS POCCUUCKOM
FPaXJAHCKOM HUAEHTHYHOCTM — TOTOBHOCTM K CaMOPa3BUTHIO, CaMOCTOSITEIbHOCTH
¥ CaMOOTIPE/ICTICHUIO, HATMYME MOTUBAIIMU K 00YUYEHUIO0 OMOJIOTHH, 1IeJICHATIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHHN JUYHOCTM Ha OCHOBE KIIOYEBBIX I[EHHOCTEH
U UCTOPUYECKUX TPAAUIMN pPa3BUTUS OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh
U CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJCTBOBATHCA B CBOEH JEATEIHHOCTU 1IEHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAMHM, TPUCYIIMMH CHUCTEME OHOJIOTMYECKOro OoOpa30BaHUs,
HaJIM4YME TPABOCO3HAHUS SKOJOTUYECKOM KYJIbTYphl, CIOCOOHOCTH CTaBUThH IIEJIU
Y CTPOUTH )KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOrPaMMbI MO OHOJIOTUU JOCTUTAOTCS
B CIMHCTBE YYEOHOM ¥  BOCIHUTATEIbHOW JIEATEJIBHOCTM B  COOTBETCTBUU
C TPaJAUIMOHHBIMU POCCUHUCKUMHU COLUMOKYJIbTYPHBIMH, UCTOPUYECKUMH M IyXOBHO-
HPaBCTBEHHBIMU I[EHHOCTSMH, TPUHITHBIMU B OOIIECTBE IMpaBWIAMH W HOPMaMH
MOBEJICHUSI M CHOCOOCTBYIOT  MpOIeccaM  CaMOIO3HAHMS, CaMOBOCIHUTAHUS
Y CaMOPA3BUTHS, PA3BUTHS BHYTPEHHEHW MO3UIIMHU JTUYHOCTH, MATPUOTU3MA U YBAKECHHUS
K 3aKOHY M NPaBOIOPAJKY, YEIOBEKY TPyJa W CTapUIEMy ITOKOJICHUIO, B3aHMMHOIO
yBaXXEHUsI, OEpEeKHOT0 OTHOIICHHUS K KYJIbTYpHOMY HACIEOUI0O U TPATUIUSIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickont denepanuu, OpUpPOAE U OKPYKAIOUIEH
cperne.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS Y4eOHOro mpeamera «bHONOTHS» TOJKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYyYalOIIMXCA  PYKOBOJCTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEW TO3MIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAIIUN, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUMN, COOTBETCTBYIOUIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUMCKOro OOIIEeCTBa, pacHIMpPeHUE >KU3HEHHOTO ONbITa M OIbITa
JEATEIHOCTY B TMPOLIECCE pEaav3allii OCHOBHBIX HAaNpaBJICHUN BOCIUTATEIbHOU
NEATENbHOCTH, B TOM YHCJIE B YACTHU:

1) rpa;kIaHCKOro BOCIIUTAHUS:

C(OPMHPOBAHHOCTDh TPAXKIAHCKOW MO3MIMKA O0YydaromIerocs Kak aKTHBHOTO
¥ OTBETCTBEHHOT'O YIEHA POCCHIICKOTO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX MpPaB M OOSM3aHHOCTEH, yBaXKEHHE 3aKOHA
Y TIPABOIIOPSI/IKA;
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TOTOBHOCTh K COBMECTHOH TBOPYECKOW JCATEIBHOCTH IPH CO3AAaHUU YUEOHBIX
IIPOEKTOB, PEIICHNN YUEOHBIX U MO3HABATEIBHBIX 3a/1a4, BHITIOJTHECHHH OMOJIOTHIECKHIX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEENIATh COOCTBEHHYIO IMO3HUIMIO MO OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSTH €€¢;

yMEHUE YYHATHIBaTh B CBOMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C pa3HbBIMU YOSXKICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMU
Y COIMAIIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOIIECCE COBMECTHOTO BBIMOJIHEHUS YUYEOHBIX,
MO3HABATEILHBIX U MUCCIIEA0BATEILCKUX 3a/1a4, YBOKHUTEIHHOTO OTHOIIECHUS K MHCHHIO
OTITIOHEHTOB TIPH 00CYKICHUH CIIOPHBIX BOTIPOCOB OMOJIOTHYCCKOTO COICPKAHUS;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOU JIEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHMA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKONW HIACHTUYHOCTH, MaTPUOTH3MA,
YBaXEHUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH mepeln PoauHoi, ropaoctu
3a CBOM KpaH, CBOIWO PomnmHy, CBOW A3BIK M KYJBTYpy, INPOLUIOE M HACTOSAIIEE
MHOTOHallMOHaIbHOro Hapoaa Poccuy;

LEHHOCTHOE OTHOILIEHHE K IPUPOJHOMY HACIEIUI0O U IMaMATHUKAM IPUPOIBL,
JNOCTHKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUMCKHUX YUEHBIX B CTAHOBJICHHE U PA3BUTHE
OMOJIOrUH, MOHUMAHUS 3HA4YEHUs OMOJIOTMM B MO3HAHUU 3aKOHOB IPHUPOJIbI, B JKU3HU
YeJIOBEKa M COBPEMEHHOIO 00IIECTBA;

ujaeiiHasg yOeXIEeHHOCTb, TOTOBHOCTh K CiyxeHHio u 3ammre OteuecTBa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HAaHUE JTyXOBHBIX LEHHOCTEU POCCHIICKOTO Hapona;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBEICHMS;

CITIOCOOHOCTh OIIEGHMBATh CHUTYyallMi0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHE JTUYHOTO BKJIAJIa B IOCTPOSHHUE YCTOHIMBOIO Oy IYIIETO;

OTBETCTBEHHOE OTHOIIIEHHUE K CBOUM POJUTENSAM, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LIEHHOCTEH CEMEWHOW JKM3HU B COOTBETCTBHUH C TPATULUSIMU
HaponoB Poccuu;

4) 3CTeTHYECKOro BOCIIUTAHUS

ACTETUYECKOC OTHOIICHHUE K MHpPY, BKJIOYas OSCTETHKY ObITa, HAy4yHOTO
U TEXHHYECKOTO TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBCHHBIX OTHOIICHHMIA;

MOHUMaHHE AMOIIMOHAIBHOTO BO3JACHCTBHS KMBOW IPUPOABI M €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKEHHUIO B pa3HBIX BHIaX HCKYCCTBA, CTPEMJICHUE IIPOSIBIIATH
Ka4eCTBa TBOPYECKOM JTHUHOCTH;
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5) pu3HIecKOro BOCIIUTAHNS:

MOHUMAHWE W pealin3alvs 3I0POBOTO U Oe30macHoro odpasza >KU3HU (370pOBOE
NUTaHUEe, COOJIIOJICHNE TUTHEHWYECKUX TMPaBWJI M HOPM, cOaTaHCHPOBAHHBIA PEXKUM
3aHATHA M OTZIbIXA, peryJisipHas (pu3ndeckas akTUBHOCTD), OEPEIKHOTO, OTBETCTBEHHOTO
U KOMIICTCHTHOT'O OTHOIICHUS K COOCTBCHHOMY (HU3MYECKOMY H TICUXHUYECKOMY
3JI0POBBIO;

MOHUMAaHUE [EHHOCTH MPaBUJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOTrO
MOBEJCHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJICH;

OCO3HAHHWE TOCIEACTBUH W HENPHUITHS BPEIHBIX TNPUBBIYEK (yHOTpeOIeHUS
AJIKOTOJIs1, HAPKOTHUKOB, KypEHHUS);

6) TPy10BOro BOCIIUTAHMS

TOTOBHOCTh K TPY/y, OCO3HaHHE IICHHOCTH MacTEPCTBa, TPYI0JI00ue;

TOTOBHOCTh K aKTHUBHOM JICITEIBHOCTH TEXHOJOTMYECKONM M COIMAJbHOHU
HAIPaBJICHHOCTH, CIOCOOHOCTh WHUIIMUPOBATh, IUIAHUPOBATH M CaAMOCTOSATEIBHO
BBITIOJIHSITH TAKYIO JICSTEIbHOCTD;

WHTEPEC K pa3IuyHbM cdepam npodecCHOHANBHOW JeATEIbHOCTH, YMEHHUE
COBepIIIaTh OCO3HAHHBIN BBIOOP Oyayliel mpodeccur u peaan3oBbIBaTh COOCTBEHHBIC
’KM3HCHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTBH K 00pa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTSHKECHUN
BCEH KM3HU;

7) 3K0JIOTHYECKOT0 BOCITATAHMA:

AKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIICHUE K MNPHUPOJEe KaK UCTOYHUKY SKU3HH
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBLIIIIEHUE  YPOBHS  DKOJIOTMYECKOW  KYJIbTYphl: MOpPHOOpPETEHHE  OIbITa
IUIAHUPOBAHUS MOCTYNKOB M OLIEHKHA MX BO3MOKHBIX MOCJEICTBUM JUISI OKPYKAIOIIECH
cpensl;

OCO3HaHHWE TJIOOAIBHOTO XapakTepa »SKOJOTUYECKHX TMpodJieM H TyTel ux
peLICHNS;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble TPH U3YYECHUU OMOJIOTHH 3HAHUS
Y YMEHUS TIPU PEIICHUH MPOOJIEM, CBI3aHHBIX C PallMOHAIBLHBIM ITPUPOIONOIH30BAHUEM
(coOmroieHre TIpaBWJI TOBEACHUS B TMPUPOJC, HAIPABICHHBIX HAa COXpPaHCHHUE
pPaBHOBECHS B DKOCHUCTEMAaX, OXpaHy BUIOB, SKOCUCTEM, Ouochepshl);

AKTUBHOE HENPUATHE ACHUCTBUN, MPUHOCSIIIMX BPEI OKPYXKAOWIEH MPUPOIHOU
cpene, yMEHHE TMPOTHO3MPOBATH HEOIATONMPUSATHBIE HKOJIOTHYECKUE TIOCICICTBUS
MPEeANPUHUMAEMBIX JICUCTBUI U TIPEIOTBPAIATh UX;

HaJIMYUE PA3BUTOTO JKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYJIBTYPBHI,
ONBITA JEATEIBHOCTH KOJOTMYECKON HAMpaBICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MMM B TI03HABATEIbHOM, KOMMYHUKATUBHON W COIUAIBHON MpPaKTUKE, TOTOBHOCTHU
K YYaCTHIO B ITPAKTUYECKOMN JEATEIbHOCTH YKOJIOTHYECKON HAIIPABIEHHOCTH;
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8) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM W OOIIECTBEHHOW IPAKTUKH, OCHOBAHHOI'O Ha JUAlore KyjbTyp,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHUE S3BIKOBOM M YWTATEIbCKOM KYJBTYpbl KakK CpeacTBa
B3aUMOJICHCTBHS MEXY JIOAbMHU U TIO3HAHUS MUPA;

NOHUMAaHUE crietu(PUKU OMOJIOIMH KaK HAyKH, OCO3HAHUSA €€ POJIU B JOPMUPOBAHUU
pPalMOHAJIBHOIO HAYYHOTO MBIIUIEHUS, CO3JaHUU LEJOCTHOIO MPEICTaBICHUS
00 OKpY’KaroIleM MHUpPE Kak O €IMHCTBE MPUPOJIbI, YEJIOBEKA U O0IIEeCTBa, B O3HAHUU
OPUPOJIHBIX 3aKOHOMEPHOCTEH M pEelIeHUH NpoOJIeM COXpPaHEHHS MPUPOTHOTO
paBHOBeECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHOJIOTMHM JUIsl COBPEMEHHOM LMBUJIM3ALUU:
o0OecrieyeHuss HOBOI'O YPOBHS pa3BUTUS MEIMLHHBI, CO3JaHUE IEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX pEeIIaTh PECYpPCHBbIE MPOOJIEMBbl Pa3BUTHS YEJIOBEUYECTBA,
MoMCKa MyTeW BBIXOJA M3 TJOOANBHBIX JKOJOTHYECKUX TMpodiieM U obecreueHus
nepexoAa K yCTOMYMBOMY pPa3BUTHIO, PALMOHAJIBHOMY HCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKHX 3HAHWUW B LEJSAX MOBBILICHUS
o01Ie KyJbTYpbl, €CTECTBEHHO-HAYYHOHM TpPAaMOTHOCTH, KaK COCTaBHOM YacTH
(YHKLIMOHAIBHOM TIPAMOTHOCTH OOydamommxca, (OpMHUPYEeMON MNpU HU3YUYEHUU
O1oJIOTHH;

NOHUMAaHUE CYUIHOCTH METOJIOB TO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HMCHOJb30BATh MOJy4YaeMble 3HAHUS Ul aHAIN3a U OOBSICHEHUS
SBJICHUM OKPY’KarOIIEro MUpa W MPOUCXOIAIIMX B HEM W3MEHEHMI, YMEHHE JeiaTh
000CHOBaHHBIE 3aKJIIOUEHHsS] Ha OCHOBE HAYYHBIX (DAKTOB M HUMEIOLIMXCS JaHHBIX
C LIEJIBIO TIOJIyYEHHMSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENIBHO HCIOJIb30BaTh OMOJIOTHUECKHUE 3HAHUS JIJISl PEIICHUS
npo6JieM B peaJbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAaHWE IIEHHOCTH HAy4YHOH JESTEeIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH
IPOEKTHYIO M HCCIIE0BATENbCKYIO AESITENbHOCTh NHINBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caM000pa30BaHMUIo,
K AKTUBHOMY NOJIYYEHHUIO HOBBIX 3HAHUM 1O OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMHU.

B mporecce nOCTHXXKEHUSI JTMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHUS OOY4YaIOIIUMUCS
porpaMMbl CpelHero o0I1Iero oOpa3oBaHUsS Yy OOyYarOIIUXCS COBEPILICHCTBYETCS
SMOIMOHAJIBHBIN UHTEIUIEKT, IPEANOIAratonil cpOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIETO0 CHOCOOHOCTh MOHMMATh CBOE HMOLMOHAIBHOE
COCTOSIHHE, BUJIETh HAMPABJICHUS Pa3BUTHS COOCTBEHHOW SMOLMOHAIBHON c(pepbl, ObITh
YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHHUE, CIOCOOHOCTD aJallTUPOBATHCS K AMOLMOHAIBHBIM
U3MEHEHUSIM U MPOSIBISTh THOKOCTb, OBITH OTKPHITHIM HOBOMY;
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BHYTPEHHEW MOTHUBAIlMH, BKIIOYAIONIEH CTPEMJIEHHE K JIOCTHXKEHUIO LIEJIH
U YCIEXy, ONTUMHU3M, WHUIHUATUBHOCTh, YMEHHE JIEMCTBOBAaThb, UCXOJs U3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOMICH CIIOCOOHOCTh IOHMMATh SMOIIMOHAILHOE COCTOSHHC
JIPYTUX, YYUTHIBATh €ro TMpPU OCYUIECTBICHHMH KOMMYHHUKAIMH, CIOCOOHOCTh
K COUYBCTBHIO U COTNIEPEKMBAHUIO;

COIIMATILHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTpaMBaTh OTHOIICHUS
C APYTUMH JIIOIbMU, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3peiiaTh KOHMIUKTHI.

METAIIPEIMETHBIE PE3YJ/IBTATBI

MeranpenMeTHble pe3yJabTaThl OCBOCHUS YyueOHoro mpeamera «buomorwsy
BKJIFOYAIOT: 3HAUMMbIE IS (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIHUXCS
MEXAUCITUIUIMHAPHBIE  (MEKIIPEAMETHBIC) OOIEHAYYHBIE TMOHSATHSA, OTPAKAIONIUE
[[EJIOCTHOCTh HAYYHOW KapTHUHBI MUpa U ClielM(PUKY METOI0B TTO3HAHUS, UCTIOJIH3YEMbIX
B €CTECTBEHHBIX HaykaxX (BEIIECTBO, DHEPTHUs, SIBJICHUE, MPOIECC, CUCTEMa, HAayYHBIH
dbakT, TPUHININ, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeI0BaHHUE,
HaOII0/ICHUE, U3MEPECHHE, DKCIICPUMEHT U JIPYTHE); YHUBEPCATbHbIC YICOHBIC TCHCTBUS
(mo3HaBaTeNbHbBIC, KOMMYHHKaTUBHBIE, peryJISITUBHBIC), o0ecrieunBaroIIne
dbopMmupoBaHue (PYHKIIMOHATHPHOW TPAMOTHOCTH W COIMAIBHOW KOMIIETSHITUH
00yUaroImuXcs; CIIOCOOHOCTH 00yUaroIMXxcst HCII0JIb30BaTh OCBOEHHBIE
MEXIUCITUTUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHWSA W YHUBEpPCAIbHBIC YYCOHBIE
JEUCTBHUS B MMO3HABATEIBHOW U COLMAIBHOMN MTPAKTHUKE.

B pesynbrate m3yueHuss OMOJIOTMM HA YPOBHE CPEAHETO OOIIEro oO0pa3oBaHUs
y oOydaromierocss OyayT cpopMHpOBaHBI IMO3HABATEIbHBIC YHUBEpPCAJIbHBIC y4YcOHBIC
JENUCTBUSA, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC Yy4eOHBIC MEWUCTBHS, PETYJISTUBHBIC
yHUBEpCAIbHBIC yUeOHBIC IEHCTBHS, COBMECTHAS JIEITEILHOCTb.

IHo3HaBaTe/ibHbIC YHUBEPCAJbHbIE Y4eOHbIC HeHCTBUSA
ba3oBrblie Jiornueckue 1eMcTBU:

CaMOCTOATENbHO (HOPMYJIMPOBATh U aKTyaJIM3UPOBATh MpPoOIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHH 3HAHUI MPUEMBI JIOTHUECKOTO MBIIUICHUS (aHaNH3a,
CUHTE3a, CPAaBHEHMUSI, KJIaccu(ukanuu, 0000IIeHUs ), pACKPHIBATH CMBICIT OMOJIOTUYECKHUX
MOHATUHN (BBICNATh MX XapaKTepHbIEC MPU3HAKH, yCTAaHABIMBATH CBSI3U C JPYTUMU
MOHATUSIMU);

OTIpEeETIATH 1IeNIN JACSITeIbHOCTH, 3a]]aBasi HapaMeTpbl U KPUTEPUH UX TOCTHKEHUS,
COOTHOCHUTB PE3YJIbTaThl ACITEIbHOCTU C IOCTABICHHBIMU 1IEJISAMU;

UCII0JIb30BaTh OMOJIOTMYECKUE MOHATHS ISl OObSICHEHUS (PAKTOB U SABJIICHUM AKUBON

IIPUPOJBI;
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CTPOUTH JIOTUYECKHE pacCyX ACHUsS (MHAYKTUBHBIE, N€TyKTUBHbIC, [0 AHAJIOTHUN),
BBISIBJSITh  3aKOHOMEPHOCTH W NPOTHBOPEYMS B PACCMATPUBAEMBIX SBIICHMSX,
(GbOopMyIUPOBATH BHIBOJIBI U 3aKIIOUYEHUS;

IPUMEHSITh CXEMHO-MOJEIBHBIE CPEIACTBA ISl NPEACTABICHUS CYLIECTBEHHBIX
CBS3EH M OTHOILIEHUN B M3y4aeMbIX OMOJIOTMYECKUX 00BEKTaX, a TAKKe MPOTUBOPEUHI
Pa3HOIO POJia, BBISIBIEHHBIX B PA3IMYHBIX HH()OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAaH PEIICHHUS MPOOJEMbl C YYETOM aHaju3a HWMEIOIIHNXCS
MaTepUaIbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JIE€ATEIBHOCTb, OLICHUBATH COOTBETCTBUE pE3YJIHTATOB
L[EJIAM, OLIEHUBATh PUCKU MOCJIEACTBUM AEATEIbHOCTH;

KOOPJIMHUPOBATh W BBINOJIHATH padOTy B YCIOBHUSAX PEAIbHOIO, BUPTYAJIBHOIO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEaTUBHOE MBIIINICHUE TIPU PEIICHUH KU3HEHHBIX ITPOOJIEM.

ba3oBble ucciieroBaTe/IbCKHe 1eHCTBUA!

BJIAJ€Th HaBbIKAMU YYEOHO-MCCIEAOBATENLCKOW M MPOEKTHOM JEesATEIbHOCTH,
HABBIKAMHM pa3pelIeHus NpooieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY
IOUCKY METOJOB PEUICHUs] NPAKTUYECKHUX 3a/ad, IPUMEHEHHUIO Pa3IMYHbIX METOJOB
NO3HAHMS;

UCIOJIb30BaTh PA3JIMYHBIE BUJBI JEATEIBHOCTH MO MOJYyUYEHUIO HOBOTO 3HAHMUSI, €TO
UHTEPIIPETALNHY, TPEOOPA30BAHNIO U IPUMEHEHUIO B YUEOHBIX CUTyalUsIX, B TOM YHCIIE
IpU CO3JaHUU YUYE€OHBIX U COI[MAIbHBIX TPOEKTOB;

dopMupoBaTh Hay4yHBIA THUI MBIIIJICHUS, BIaJA€Th HAYYHOM TEPMHHOJOTHEMH,
KJIFOUEBBIMU MTOHSATUSAMU U METOAAMMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 337]a41 B 00pa30BaTEIbHOM J€ATEIbHOCTH
Y J)KU3HEHHBIX CUTYALUSAX;

BBISIBJISITH IPUUMHHO-CIIEJCTBEHHBIE CBS3U U aKTyaJIU3UpPOBaTh 3a/1ayy, BbIIBUTaTh
TUIOTE3Y €€ pelIeHUs, HAaXOUTh apPTYMEHTHI JJId JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUMH,
3aJ1aBaTh MMapaMeTPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJI€ PELICHUS 33aJauM pe3yJbTaTbl, KPUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATh H3MEHEHHUE B HOBBIX YCJIOBHSIX;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIH OIBIT;

OCYLIECTBJIATH 1€JICHANPABIEHHBII MOMCK MEpEeHOCca CPEACTB U CLIOCOOOB EHCTBUS
B IPO()EeCCUOHATIBHYIO CPELY;

yMETb TEPEHOCUTh 3HAHUS B TII03HABATEIbHYI0 M NPAKTHUECKYIO 00JIacTU
KU3HEJEATEIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX IIPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE UJIEH, ITPEJIaraTh OPUTMHAIBHBIE TIOJIXO0/IbI U PELICHHUS], CTABUTh
poOJIEMBI U 33J1a4H, JOIYCKAOLIUE AJIbTEPHATUBHBIE PEIICHHUS.

Pa6ora ¢ unopmanmei:
OpUEHTHUPOBATLCS B PA3IUYHBIX HCTOYHMKAX WHGOpMaIuu (TEeKcTe Y4eOHOTro
ocoOusl, HayYHO-TIOMYJIIPHOM JIUTEpAType, OMOJIOTHYECKUX CIIOBAPSIX U CIIPABOYHUKAX,
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KOMIIBIOTEPHBIX 0a3ax JdaHHbIX, B HHTepHeTe), aHaIU3UpOBATh HHPOPMALIHIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHMS, KPUTHUECKH OLIEHUBATh €€ JTOCTOBEPHOCTh
Y HETIPOTUBOPEYUBOCTH;

(opMyIMpPOBATH 3aMPOCH] U MPUMEHATH Pa3IMYHbIE METO/IbI ITPU MOUCKE U 0TOOpE
ounosoruaeckor nHpopMaruu, He0OXOAUMOM TSl BBITIOJIHEHHUS YIEOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HWCTOJB30BaHUS  HH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTUW, COBEPILIEHCTBOBATh KYJBTYPY AKTHBHOIO MCIOJIB30BAHUS Pa3IMYHBIX
IIOUCKOBBIX CHUCTEM;

CaMOCTOSATENLHO BBHIOMPATh ONTUMAIEHYIO (JOPMY MPEICTABICHUS OMOJIOTHIECKOM
uH(popmaiuu (cxeMbl, rpaduKH, T1arpaMMbl, TAOJIULBI, PUCYHKH U JPYTOE);

UCIOJIb30BaTh HAYUYHBIN SI3bIK B KAUECTBE CPEACTBA MPHU pabOTe ¢ OMOIOTUYECKOM
uHbopMaluel: NPUMEHSATh XUMUYECKHe, (U3MUEecCKHe W MaTeMaTU4YecKue 3HaKU
U CHUMBOJBI,  (POPMYJIBI, ab0peBuatypy,  HOMEHKJIATypy,  HCIOJIb30BaTh
¥ peoOpa3oBbIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISATHOCTH;

BJIa/IeTh HABBIKAMHU PACIIO3HABAHMSA M 3aIIUTH HHQPOpPMAIMH, MH()OPMAIIMOHHON
0€30MacHOCTH JUYHOCTH.

KoMMyHHUKaTHMBHBIE YHHBEpPCAJbHbIE YUeOHbIE NeiiCTBUA
OO0uenue:

OCYIICCTBJIAATbL KOMMYHHUKAIIMU BO BCCX C(bean JKU3HHU, aKTUBHO Y4YaCTBOBATb
B JHUAJIOTC WM OUCKYCCHUH II0 CYHICCTBY 060y}KI[aGMOﬁ TEMBI (YMCHI/IG 3a1aBaTb
BOITPOCKHI, BBICKA3bIBATh CYXXACHUSA OTHOCHUTCIIbHO BBLIIIOJTHCHHA npeﬂnaraeMoﬁ 3aJa4du,
YUYUTBIBATh MHTCPECHI U COIJIACOBAHHOCTD HOSI/IL[I/Iﬁ APYIruX Y4YaCTHHUKOB AuWaJiora HWJIH
JTUCKYCCHH);

pacro3HaBaTh  HeBepOallbHbIe CpPEJACTBA  OOIIEHHWS, TMOHUMATh 3HAYCHHE
COOUAJIBHBIX 3HAKOB, MPCAIIOCBIIIOK BO3HHKHOBCHHA KOH(I)J'II/IKTHBIX chyauHﬁ, YMCTb
CMATYATh KOH(l)J'II/IKTLI " BCCTU IICPCTOBOPLI;

BJIaACTh PA3JINYHBIMHA crrocodbamu 06IH€HPI}I n BSaHMOIIGfICTBH}I, [IOHUMATh
HAMEPEHUS JPYTUX JIOJIEH, MPOSBIATh YBAXKHUTEIHLHOE OTHOIICHUE K COOECEAHUKY U
B KOppPEKTHOU hopme hOopMyIMPOBATh CBOM BO3PAKCHHS;

Pa3BCPHYTO U JIOTUYIHO U3JIaraTb CBOIO TOYKY 3PCHUA C HCIIOJIB30BAHNCM A3BIKOBLIX
CPEACTB.

CoBMecTHas1 AeATEJNbHOCTD:

MOHHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOM U MHAWBUIyaJIbHOM paboThI
U peLlIEHUU OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHUS
IpynnoBbIX (JOpM B3aUMOJCHCTBHS MPU pEeLICHUH yueOHOM 3a1a4u;

BbIOMpaTh TEMAaTUKY U METOJIbl COBMECTHBIX JEHCTBUI € yUeTOM OOIINX HHTEPECOB
Y BO3MOKHOCTEH KayKJI0TO WieHa KOJUIEKTHUBA;

OPUHUMATh LEJIN COBMECTHOM AESTENIbHOCTH, OPTaHU30BbIBATh U KOOPJAUHUPOBATh
JIEUCTBUA T10 €€ JOCTUKEHUIO: COCTABJIATH IUIAH AEUCTBUM, PACIIPEAENIATh POJIU C YYETOM
MHEHHUH YYaCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;
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OIICHUBATh KAYECTBO CBOETO BKJIAJA M KAKIOTO YYACTHHKA KOMAaHIBI B OOIIHIA
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeyiaratb  HOBBIE  MPOEKThI, OLICHWBATh MAEHM C T[O3UIUMHA  HOBH3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBJISITh MO3UTUBHOE CTPATETUYECKOE MOBEICHUE B PA3JIMYHBIX CUTYaLIUSX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryjisiTuBHble YHUBepCcAJIbHbIE Y4eOHbIe JeCTBUSA
Camoopranu3anus:

UCIIOJI30BaTh OMOJIOTMYECKHE 3HAHUS JJIs1 BBIABICHUS MPOOJIIEM M UX pELIEHUs
B KU3HEHHBIX U YUYEOHBIX CUTYaLIMSIX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUW 1I€JIEBBbIE U CMBICIOBBIE YCTAaHOBKH
B CBOMX JEHCTBUSAX M MOCTYIIKAX 0 OTHOIIEHUIO K )KMBOM IPUPOJAE, CBOEMY 310POBbIO
Y 3I0POBBIO OKPYIKAIOIINX;

CaMOCTOSITENIbHO  OCYILECTBIISATh IMO3HABATEIbHYIO JEATEIBbHOCTb, BBIABISTH
npoOeMbl, CTaBUTh W (OPMYJIUPOBATh COOCTBEHHBIC 3a7adll B 00pa3oBaTEIHLHOMN
NEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOSATENIbHO COCTaBJIATh IJIaH PELICHUS MPOOJEeMbl C YYETOM HMEIOIIMXCA
pECypCoOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOYTCHUN;

JABAaTh OLIEHKY HOBBIM CUTYyalUsIM;

paclIMpATh paMKH y4eOHOro NpeIMeTa Ha OCHOBE JIUYHBIX MPEATIOYTCHUN;

JIeNaTh OCO3HAHHBIM BBIOOP, apryMEHTUpOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILCHHUE;

OLICHUBATh MPUOOPETEHHBIH OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHHUIO MIMPOKON APYIULUMU B Pa3HbIX
0o0NacTsAX 3HAHWM, IMOCTOSIHHO TMOBBIIIATH CBOM OOpa30BaTENbHBIA W KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHTyalUsM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/IeTh HAaBBIKAMH I103HABATEIbHOM pe(dIEKCUU KaK OCO3HAaHHUS COBEpIIAEMbIX
JNEUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, UCIOJIb30BATh
npueMsbl peIeKCUu s OLIEHKH CUTYalluy, BbIOOpa BEPHOIO PEILICHUS;

YMETh OILIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTUBBI M ApIYMEHTHI APYTUX [TPU aHAIMU3E PE3YJITATOB JESATEIILHOCTH;

IIpunsiTHE CeOH M APYTrUX:
NPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
NPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX NIPU aHAIU3€E PE3YJIbTATOB JESATEIbHOCTH;
PU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKY;
pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C MO3UIIUU APYTOTO YETOBEKA.
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HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pe3yIbTaThl OCBOCHHSI COAEPKaHUs yueOHOoro npeamera «buonorus»
Ha YIUIyOJICHHOM YpPOBHE OPHUEHTHPOBAaHBI Ha obecmedeHue mpodribHOTO 00ydeHUSs
oOyyvaronuxcst orongorud. OHHM BKJIOYAIOT: cnenupuyeckue A OMOJIOrMU Hay4dHbIE
3HaHUS, YMEHHS U CHOCOOBbl  JEHCTBUA 1O  OCBOCHHIO, HWHTEPHpETalUU
U IIpeoOpa30BaHUI0 3HAHMM, BUABI JEATEILHOCTH MO MOJYYEHHIO HOBBIX 3HAHUM U UX
NPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, 4 TAKK€ B PEATbHBIX >KM3HEHHBIX CHUTYallUsX.
[IpeameTHBIE PE3yNBTATHI IPEACTABIICHBI 110 F0J1aM U3YUYEHUS.

[IpeameTHBIC Pe3yIbTaThHl OCBOCHUS YueOHOTO TIpeaMmeTa «buonorus» B 10 kiacce
JTOJDKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMUpPOBAHMM €CTECTBEHHO-HAYYHOW KApTHHBI MHpA, B MO3HAHUU 3aKOHOB
OPUPOJIbI U PEIICHUU MPOoOJIeM PalMOHAIBHOTO MPUPOONOIB30BAHUS, O BKJIAJE
POCCHICKHUX U 3apyO€KHBIX YUCHBIX B pa3BUTHE OMOJIOTHH;

BJIQJICHUE  CHCTEeMOW  OHMOJIOTMUECKMX  3HaHWM,  KoTopas  BKJIIOYAET:
OCHOBOTMOJIAralONIMe OMOIOTUYECKUE TEPMUHBI U MOHSITHUS (KU3Hb, KJIETKA, OPraHU3M,
MeTaboJIM3M, TOMEOCTa3, CaMOPETyJIAlMs, CAMOBOCIIPOU3BE/ICHHUE, HACIEACTBEHHOCTD,
U3MEHYUBOCTb, POCT U pa3BUTHE), OHOJIOrMYECKHE TEOpUH (KJIETOUHAs TEOopus
T. IlIBanna, M. IlIneiinena, P. BupxoBa, XpoMOCOMHas TE€OpUs HACICICTBEHHOCTH
T. Moprana), yuenus (H.M. BaBuioBa — o neHTpax MHOroo0pas3us U MpOUCXOXKICHUS
KyJbTYPHBIX pacTEHUi), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB IE€PBOT0 TOKOJICHHUS,
pacIleIyiCeHHusl, YUCTOThl TaMeT, He3aBUCHUMOro HacienoBanuss [. Mengens,
TOMOJIOTMYECKHUX PAJIOB B HaclieACcTBEHHOM n3MeHunBocT H.M. BaBunoBa), mpuHUIHUIBI
(KOMIJIEMEHTapPHOCTH );

BJIQJICHHE OCHOBHBIMM METOJAaMHU HAYYHOrO TIO3HAHMS, UCIOIb3YEMbIMU
B OHMOJIOTMUECKNX WCCIACAOBAHUSAX JKUBBIX OOBEKTOB (OMHCAaHWE, W3MEPECHHE,
HaOII0/IEHHE, SKCIIEPUMEHT);

YMEHHE BBIJENATh CYILIECTBEHHBIE IPU3HAKH: BHUPYCOB, KIETOK MPOKApPUOT
U 3YKapuoT, OJTHOKJIETOUHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, B TOM YHCJI€ OaKTepUil,
rpuOOB, pPacTEHUM, *KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPraHOB WU CUCTEM OPraHoOB
pacTeHHi, J>KMBOTHBIX, YEJIOBEKA, IPOLECCOB KU3IHEIEATEIbHOCTH, IPOTEKAIOIINX
B OpraHu3Max pacTeHUM, )KUBOTHBIX U UEJIOBEKA, OMOJIOTHYECKHUX MPOLIECCOB: 0OMEHa
BEIICCTB  (MeTaboNM3M), TMPEBpAIICHUS DJHEPrud, OpOXKEHHUs, aBTOTPO(HOTO
U TeTepoTpodHOTO TUMOB MHUTaHUS, (POTOCHHTE3a M XEMOCHMHTE3a, MUTO3a, MEio3a,
raMmeTroreHesza, -SMOpPHOTE€He3a, MOCTAIMOPUOHAIBHOTO  PAa3BUTHS, PA3MHOMKEHUS,
WHJVMBUAYAJIbHOTO PpAa3BUTHS OpraHu3Ma (OHTOT€HE3a), B3aWMOJICUCTBUS T'€HOB,
reTepo3nca, UCKYCCTBEHHOI0 0TOOpa;

YMEHHME YCTaHABIWBATh B3aUMOCBSI3M MEXKAY OpraHoWJaMu KIETKHU U HX
GyHKIUSIMH, CTPOCHHEM KJIETOK Pa3HbIX TKAHEW W WX (DYHKIMSMHU, MEXKIYy OpraHaMu
U CHCTEMaMM OPraHOB y PAaCTEHUI, )KUBOTHBIX M YeJIOBEeKa M UX (QYHKUIUIMH, MEXKITY
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CHUCTEeMaMH OPTaHOB M WX (YHKIMSIMH, MEXKIy dTarmamMu OOMEHa BEIIECTB, dTallaMH
KJIETOYHOTO IMKJIa W JKU3HEHHBIX IIMKJIOB OPraHM3MOB, 3TamaMyd 3MOPHOHAIBHOTO
Pa3BUTHS, TEHOTUIIOM U (PEHOTUIIOM, (DEHOTUIIOM U (PaKTOpAMH CPEbl OOUTAHMUS;

YMEHHE BBISBISITH OTIUYMUTEIbHBIE NPU3HAKK HKUBBIX CHCTEM, B TOM YHCIIE
pacTeHUi, )KMBOTHBIX U YEIOBEKa,

yMEHUE  MCIOJIb30BaTh  COOTBETCTBYIOIIME  apryMEHThl,  OHOJOTHYECKYIO
TEPMHHOJIOTHIO M CHUMBOJIUKY JJIsi JIOKa3aTelbCTBA POJCTBA OPTaHM3MOB pPa3HBIX
CUCTEeMAaTUYECKUX TPYIII;

yMEHHE peniaTh OMOJIOTHUECKHE 3a1a49H, BBISBIISITh IPUUYUHHO-CIIEICTBEHHBIE CBSI3U
MEX]Iy UCCIIETyeMbIMU OMOJOTUYECKHUMH TPOIECCAaMU U SBICHUSIMU, JENIaTh BBIBOJIBI
¥ TIPOTHO3bI HA OCHOBAHWU TIOJYYEHHBIX PE3yIbTAaTOB;

yMEHHUE BBIMOJIHATH JJA00pAaTOPHBIE U MPaKTUYECKUe pabOThl, COOIIOATh MpaBHIia
npu pabote ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATH THIIOTE3bI, TPOBEPATH UX IKCIIEPUMEHTATLHBIMHA CPEICTBAMH,
dbopMynupys 1eNnb UCCIeNOBAHUS, aHAIU3UPOBATh MOMyUYEHHBIE PE3yIbTaThl U JeNaTh
BBIBO/IBI;

YMEHHE Y4YacTBOBaTh B Yy4eOHO-HCCIEAOBATEIbCKOM paboTe 1o OHOJOTHH,
HKOJIOTHH ¥ MEUIINHE, TPOBOAMMON Ha 0a3€ MKOJIbHBIX HAYYHBIX OOIIECTB, U ITyOIUIHO
IPECTABISTH MOJYYSHHBIE PE3yIbTaThl HA YUEHUYECKUX KOH(DEPEHITHIX;

YMEHHE OLIEHHWBATh 3TUYECKUE ACIEKThl COBPEMEHHBIX HCCIEAOBAaHUN B 00JIACTH
ouonornu M MEOUIMHBI  (KJIOHHUPOBaHME, MCKYCCTBEHHOE  OIUIOJOTBOPEHUE,
HaNpaBJIeHHOE U3MEHEHNE TeHOMa U CO3/JaHie TPAHCTEHHBIX OPTaHNU3MOB);

yMEHUE OCYILIECTBJISATh OCO3HaHHBIM BBIOOp Oyayuied mnpodeccruoHasbHOM
JEeSTeIbHOCTY B 00JacTh OWMOJNOrMM, MEAMIMHBI, OMOTEXHOJOIHMH, BETEPUHAPUH,
CEJIbCKOTO XO3SHCTBA, TMHIIEBON MPOMBIIUICHHOCTH, YIIyOnIsaTh TO3HaBaTEIbHBIM
WHTEpEC, HAMpaBJICHHBIA Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOUICH mMpodeccuu
U TOpOAODKEHHE OHOJIOTMYECKOro 00pa3oBaHMS B  OpPraHM3alMsIX  CPEAHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

[IpeameTHBIC pe3yJIBTATHl OCBOCHUS YueOHOTOo npeameTa «buonorus» B 11 knacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE W POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (OPMUPOBAHWUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHPA,
B TMO3HAHUU 3aKOHOB TMPHUPOJIbI U PEUICHUU SKOJOTUYECKHX MPOOJIeM YeIOBEYECTBa,
a TaKkKe B  PCIICHWH BOMPOCOB  PAIMOHAILHOTO  MPUPOIOIOJIB30BAHUS,
1 B OpMHUPOBAHNUY IICHHOCTHOTO OTHOIIICHUS K IIPUPO/JIC, OOIIECTBY, YEIOBEKY, O BKIIAJIE
POCCHICKUX U 3apyOEKHBIX YUCHBIX-OUOIOTOB B pa3BUTHE OMOJIOTHH;

yMEHUE BJIAJICTh CHUCTEMOW OHWOJOTHMYECKMX 3HAHWW, KOTOpas BKIIOYACT
OTIpe/IeIICHUS] ¥ TOHMMaHUE CYITHOCTH OCHOBOIIOIATAIOIINX OMOIOTHICCKUX TEPMUHOB
U TOHATUH (BUI, dKOCUCTeMa, Omocdepa), OmoIorHuecKre Teopuu (PBOFOIMOHHAS
teopust U. [lapBuna, cuHTeTH4ecKass Teopus 3Boionuu), yuenus (A.H. CeBepuoBa —
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0 TyTsSX W HampaBieHusix sBomonuu, B.M. Bephainckoro — o Ouocdepe), 3aKoHbI
(renetnueckoro paBHoBecusi JI. Xapnu u B. BaiinGepra, 3apojblllieBoro cxoJicTBa
K.M. Bbapa), npaBmwia (Mmunumyma FO. JIuOuxa, 3K010ruueckoil mupamujbl SHEPrun),
runotesbl (runote3a «mupa PHK» V. I'unbepra);

yMEHHUE BJaJIeTh OCHOBHBIMU METOJIAaMHU HAYy4YHOT'O TO3HAHMS, HCIOJIb3yEMBbIMU
B OHOJOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB M DKOCUCTEM (OIHUCAHUE,
U3MEpeHue, HaOMI0JeHue, OHKCIEPUMEHT), CHOCO0aMU BBISBICHUS U  OICHKH
AHTPOIIOTCHHBIX N3MEHECHHUI B IPUPO/IE;

YMEHHE BBIJICTSATh CYIIECTBEHHbIC MPU3HAKU: BUIOB, OMOTEOLIEHO30B, YKOCUCTEM
u Ounocdepbl, CTAOMIM3UPYIONIETO, IBMKYIIETO M Pa3phIBAIOIIETO E€CTECTBEHHOTO
0T0OpAa, ATJIOMATPUYECKOTO U CUMIIATPUUECKOTO BUI000PA30BaAHMS, BIUSHUS JBUKYIIIHX
CUJI DBOJIIOIMKM HAa TEHO(MOH] MOMYJISLUU, MPUCTIOCOOTCHHOCTH OPraHU3MOB K Cpelie
oOuTaHUs, YepeJOBaHMS HANPABJICHUN 3BOJIOIMH, KPYTrOBOPOTa BEHIECTB M IMOTOKA
SHEPIruu B SKOCUCTEMAX;

yMEHHUE YCTaHABIMBATH B3AUMOCBSI3U MEXKTy ITPOLIECCAMU SBOIIOLNHU, ABHKYIIIUMU
CUJIaMH aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX IKOCUCTEM U MPHUCTIOCOOICHHUSIMU
K HUM OPTaHU3MOB;

yMEHUE BBISBISTh OTIIMYUTEIBHBIC IPU3HAKHU KUBBIX CUCTEM, TPUCTIOCOOIIEHHOCTh
BUJIOB K cpejie oOuTaHMs, a0MOTUYECKUX U OMOTHMYECKUX KOMIIOHEHTOB SKOCHUCTEM,
B3aMMOCBSI3€M OPraHu3MOB B COOOIIECTBaX, AHTPOMOTC€HHBIX U3MEHEHHI B HKOCUCTEMAaX
CBOEH MECTHOCTH,;

yMEHUE  UCIOJIb30BaTh  COOTBETCTBYIOIIME  aAPTYMEHTHI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO U CHUMBOJMKY [UJIs JIOKa3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CHUCTEMATHYCCKUX TPYMI, B3aUMOCBS3M OPTaHU3MOB M CpeJbl OOWTAaHMsI, €IUHCTBA
YeJI0BEYECKHUX pac, HEOOXOAMMOCTH COXPaHEHUSI MHOTO0Opa3us BUJOB U SKOCUCTEM KaK
YCJIOBUSI COCYIIIECTBOBAHUS ITPUPO/IBI U YEJIIOBEUECTBA;

yMEHUE perniaTh OMOJIOTHUSCKHE 3a]1a49H, BBISBIISATH IPUYNHHO-CIIC/ICTBCHHBIE CBSI3U
MEXIYy UCCIEeyEMbIMU OHOJOTUYECKUMH TPOIECCAMU U SIBICHHSIMHU, JE1aTh BBIBOJIbBI
¥ TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATH J1JA00pAaTOPHBIE U MPaKTUYECKUe paboThl, COOIIOATh MpaBUiia
npu paboTe ¢ y4eOHBIM U J1a0OpPaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh TUIIOTE3bI, MPOBEPSATh UX IKCIEPUMEHTAIBHBIMHA CPEIACTBAMM,
bopMyIUpYyS TIeNIb UCCIIEIOBAHUS, aHATU3UPOBATHh MOJYICHHBIC PE3YyJbTAaThl U JIETaTh
BBIBO/IBI;

YyMEHHE Y4YacTBOBaTh B y4eOHO-MCCIIENOBATEIhCKOH paboTe Mo OWOJoTHH,
HKOJIOTHH Y MEIUIIMHE, TPOBOAMMOM Ha 0a3e MIKOJbHBIX HAyUYHBIX OOIIECTB, U Iy OJIMYHO
MPEICTABIIATD MMOJTYUYEHHBIE PE3YJIbTAaThl HA YYCHUUYECKUX KOH(PEPECHITUX;

yMEHHUE OIIEHHWBATh THUIOTE3bl M TEOPUM O TPOUCXOXKIECHUU >KU3HHU, YEIOBEKa
U YEJOBEYECKUX pac, O MPUYMHAX, TOCIEACTBUAX M CIOCO00ax MpeaoTBpaIleHUs
rJ1I00aIbHbIX M3MEHEHUH B Onocdepe;
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yMEHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymiel mpodeccnoHaTbHON
NESATENBPHOCTH B 00JacTH OWOJIOTHH, 3KOJIOTHH, IPUPOJIOINOIb30BAHUS, MEAUIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHH, BETEPUHAPHUU, CEIBCKOTO XO3AWCTBA, MUIIECBOU
IPOMBITTUICHHOCTH, yIayOnsaTh  TIO3HABATCNBHBIA  WHTEpPEC,  HaNpaBIICHHBIN
Ha OCO3HAHHBII BRIOOP COOTBETCTBYIOIICH IPO(HECCUU U TPOI0KEHHE OHOIOTHIECKOTO
00pa3oBaHuUs B OpraHU3aIuax cpeaHero npodhecCHOHaIbHOTO U BBICIIEr0 00pa30BaHuUs.
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10 KJIACC
No HaumenoBanne tem | KommuectBo OCHOBHBIE BUJIBI ACSATEIBHOCTH
IIporpamMmmMmHoOe conepxanue
/I y4eOHOro npeameTa 4acoB o0y4Jaronuxcs
1 | Tema «buoJ0rus KaK HAYKa»
1.1 | buonorus kak 1 CoBpemeHHas 61oIoTus — PackpsiBaTh copepkaHne TEPMUHOB

KOMITJIEKCHAsI HayKa
M KaK 4acTh
COBPEMEHHOTO
oO11ecTBa

KOMILUIeKCHas Hayka. KpaTkast ucropus
pasBuTHs Ouosioruu. buongorndeckue
HAyK{ U U3y9aeMble UMU TIPOOIJIEMBI.
dyHIaMEHTANIbHBIE, TPUKIIAIHBIC

Y IOMCKOBBIEC HAYYHBIC UCCIEAOBAHUS
B OMOJIOTHH.

3HadeHue 6Mosoruu B GOpMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIE C OMOJIOTHEl. 3HAUeHHE
OMOJIOTHHU B PAKTHUUYECKON
JESATETbHOCTH YEJIOBEKA: MEUIMHE,
CEJIbCKOM XO3SMCTBE,
MIPOMBIIIEHHOCTH, OXPaHE IPUPO/IbIL.
JlemoHCcTpanuu

Ilopmpemui: Apuctorens, Teodpacr,
K. JIunnen, JXK.b. Jlamapk, Y. lapBun,
VY. T'apgeit, I'. Mennens,

B.U. Bepuanckuii, 1.11. [1agios,

Y TIOHATUI: HAYYHOE MUPOBO33PEHNE,
Hay4Hasi KapTUHA MUPA, HAYYHBIN
METO/I, TUTIOTE3a, TEOPHSI, METObI
UCCIIEIOBAHMS.

XapakTepru30BaTh OMOJIOTHIO KaK
KOMILJIEKCHYIO HAyKy, €€ MECTO U POJb
CpeIy IPYTHX €CTECTBEHHBIX HAYK.
OrneHnnBaTh BKJIAJT OTEYECTBEHHBIX
YYEHBIX B pa3BUTHE OMOJIOTUHU.
OrneHuBaTh POJIH OMOIOTUYECKUX
OTKPBITUI U UCCIIEIOBAaHUHN B Pa3BUTUU
HAyKU U MPAKTHYECKOU JeSITETLHOCTH
JOZEH.

[lepeuuncnars npodeccuu, CBI3aHHbIC

C COBPEMEHHOI OMOJIOTHEH.
[IpuBOAUTH TPUMEPHI TPAKTUYECKOTO
WCITOJIb30BAHUS IOCTHKEHUH ONOJIOTUN
B MEJMIIMHE, CETbCKOM XO3SICTBE,
MPOMBIIIUIEHHOCTH M OXPaHe MPUPO/IbI

42




®denepanpHas padovas nporpamma | buomorus. 10-11 kmaccel (yriayOJIeHHBIH ypOBEHB)

N.N. Meunukos, H.I. BaBuios,
H.B. Tumodees-PecoBckui,

. Yorcon, ®@. Kpuk, /I.K. benses.
Tabnuywl u cxemol: «CBSI3b OHOJIOTUU
C IpyruMu Haykamm», «Crucrema
OMOJIOTMYECKUX HAYK»

Htoro yacoB o reme 1
2 | Tema «’KuBble cHCTEMbI U UX U3YUYEHHE)
2.1 | ’)KuBbie cUCTEMBI U UX 1 JKuBble cucTEMBI KaK MpeaMeET PackpriBaTh conepkaHue

CBOMCTBA

n3yudeHus 6nonoruu. CBOWCTBA KUBBIX
CUCTEM: €AUHCTBO XUMHUYECKOI'O
COCTaBa, JUCKPETHOCTH U LIEJIOCTHOCTb,
CJIOKHOCTb U YIIOPSIIOYEHHOCTh
CTPYKTYPBI, OTKPBITOCTb,
CaMOOpraHHu3aIus,
CaMOBOCIIPOU3BEICHNUE,
pa3aIpaxKuMOCTh, U3MEHUYUBOCTb,

POCT U pa3BUTHE.

JdemMoncTpanuu

Tabnuywvl u cxemor: «OCHOBHBIC
NPU3HAKU )KU3HW», « brosiornueckue
cucTeMbl», «CBOMCTBA JKUBOM
MaTEPUID)

TEPMUHOB U MOHSATHI: KUBas

CHCTEMa, DJIEMEHT, IIOJICUCTEMA,
CTPYKTYpPa; OTKPBITOCTb, BBICOKAsI
YIOPSAI0YEHHOCTb, YIIPABISIEMOCT,
UEPAPXUYHOCTbD.

XapakTepusoBaTb CTPYKTYPY

1 CBOMCTBA KUBBIX CUCTEM, OTIAYMS
XHMHYECKOI'0 COCTaBa 00BEKTOB JKUBOM
1 He)KUBOU MPUPOIBI, OOIITUH TPUHIIUTT
KJIETOYHOW OpraHu3aIuy )KUBBIX
CHUCTEM.

CpaBHUBaTh 0OMEHHBIE ITPOIIECCHI

B HE)KMBOW W KUBOW MPUPOJE;
PacKpbIBaTh CMBICIT PEAKIUN
METaboIM3Ma.

OOBSACHITH MEXaHU3MBI CAMOPETYJISITUN
YKUBBIX CHCTEM Pa3JIMYHOrO
HEePapPXUUYECKOr0 YPOBHS; PACKPHIBATH
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CYTh MIPUHIIUIIOB MOJO0KUTEIHHON U
OTpHULIATEIBHOM 0OpAaTHOM CBS3H.
AHaIM3UpOBaATh CBOMCTBA
CaMOBOCIPOU3BEACHUS, pOCTa

U pa3BUTHUS OPTaHU3MOB

2.2

YpoBHEBas
OpraHu3anus >KUBbIX
CUCTEM

YpoBHU OpraHu3aIuy )KUBBIX CUCTEM:
MOJIEKYJISPHBIN, KJIETOYHBIN,
TKAHEBBIN, OPraHU3MEHHBIN,
MOMYJISIIMOHHO-BUIOBOM,
AKOCHCTEMHBIH (OMOT€0lIEHOTUYECKUA),
ouocdepnsiit. [Iporeccsi,
MIPOUCXOIAIINE B )KUBBIX CUCTEMAX.
OcHOBHbIE NMPU3HAKY KUBOTO. JKU3HB
Kak popma CyIIeCTBOBAaHHS MAaTEPUH.
Haykwu, u3yyatoiye *uBble CUCTEMBI
Ha Pa3HbIX YPOBHSX OpraHU3aIUu.
N3yueHune xxuBbIxX cucteM. MeTo bl
ouosornveckoi Hayku. Habmonenue,
U3MEPEHUE, IKCIIEPUMEHT,
CUCTEeMAaTH3allusl, METaaHau3.
[TonsiTHE O 3aBUCUMOM ¥ HE3ABUCUMOU
nepemeHHou. [Inanuposanue
skcrniepumenTa. [locranoBka

U nposepka runores. Hynesas
runote3a. [lonsTre BIOOPKH U e
JIOCTOBEPHOCTH. Pazdpoc

B OMoOJIOrM4YecKux JaHHbIX. OleHKa

PackpbiBath conep:kaHre TepMUHOB

Y TIOHSATUI: OOMEH BEIIECTB

U TIpEBpAIEHUE SHEPTUH,
CaMOBOCITPOU3BE/ICHHUE,
CaMOpETYJIALNS, pa3BUTHE, )KU3HB,
Hay4HbBIN (HaKT, HAYIHBI METOI,
npo0iema, TUnoTesa, Teopus, MPaBuIo,
3aKOH.

[lepeuuncnsiTe NpU3HAKHU KUBOTO.
XapaKkTepu30BaTh OCHOBHBIE YPOBHH
OpraHU3aliU KUBBIX CUCTEM U METOJIbI
OMOJIOTUYECKUX UCCIIEeI0BAHUN.
OnuceIBaTh 0COOCHHOCTH, XapaKTEPHBIS
JUTSL KaXKJIOTO YPOBHSI OpraHu3aluu
KUBOTO.

Ha3piBaTh HayKH, U3y4arOlINe )KUBBIC
CHUCTEMBI Ha Pa3HBIX YPOBHSIX
OpraHu3alNH.

CpaBHHBaTh MEX]ly COOOM )KUBbBIE
CUCTEMBI Pa3HBIX YPOBHEHN OpraHu3aluu
Y TIPOUCXOIAIIME B HUX MPOLECCHI.
Iloka3pIBaTh POJIb TUIIOTE3 U TEOPUN
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JOCTOBEPHOCTH MOJIYYEHHBIX
pe3yabTatoB. [[pudarHbBI HCKaXKEHUS
pe3ynbTaToB 3KcnepuMenTa. [lonsarue
CTaTUCTUYECKOTO TECTA.
JlemoHCTpanuu

Tabauywl u cxemol: «YPOBHU
OpraHU3aly )KUBOU IPUPOIBDY,
«CTpoeHue )KUBOTHOMN KIIETKN»,
«TxaHu KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEUYECKOTO OPraHU3May,
«buoreorieHo3», «buochepa,
«MeTobl U3y4eHUs JKUBOU IPUPOIBD.
Oo6opynoBanme: 1ab0paTopHOE
o0opyI0BaHUE JJIs IPOBEACHUS
HaOII0/ICHUH, U3MEPEHHUI,
DKCIIEPUMEHTOB.

IIpakTuyeckasi pabora
«Mcnonb30BaHUE pa3InuHbIX METOJOB
MIPU U3YUYECHUH JKUBBIX CUCTEM.

B JOPMUPOBAHUU €CTECTBEHHO-HAYYHON
KapTUHBI MUPA

HToro yacoB 1o Teme
3 Tema «buoJorusl KIeTKm»
3.1 | ctopust OTKpBITHS Knerka — ctpykrypHO- PackpriBaTh copepxanue TEPMUHOB

Y U3YUYEHUS KIETKU.
Kinerounas reopus

(GyHKIHMOHATbHAS €IUHULIA )KUBOTO.
Hcropust OTKPBITUS KIETKH.

Pabote1 P. I'yka, A. JIeBeHryka.
Knerounas teopus (T. [lBans,

M. IlIneiinen, P. Bupxos). OcHOBHbIE

Y TIOHSTUM: KJIETKa, OPraHeIbI,
AYKapHUOTHI, MPOKAPUOTHI, BUPYCHI,
UUTONOTUS (KJIeTOoYHAast OMOJIOTHS),
KJIETOYHAsI TEOPHUSI.
XapakTepu3oBaTh OCHOBHBIE 3TAIIbI
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TIOJIOKEHUSI COBPEMEHHOM KJIIETOUYHOU
TEOPUHU.

JlemoHCcTpanuu

Ilopmpemuwi: P. I'yk, A. JIeBeHTYK,

T. llIBanH, M. IlInelinen, P. Bupxos,
K.M. bap.

O6GopynoBaHme: CBETOBOM MUKPOCKOTI;
MHKPOIIpEnapaThl pACTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATIbHBIX KJIETOK

Pa3BUTHS [IUTOJOTUN KaK HAYKU U €€
oopMIICHHUE B KJIETOYHYIO OMOJIOTHIO.
[Toka3pIBaTh BKJIa/ yUYE€HBIX-OHOIOIOB

B M3Y4Y€HUE KIIETOYHOI'O CTPOCHHUS
OpPraHU3MOB.

[lepeuncnsaTh OCHOBHBIE MOTOKEHUS
KJIETOYHOM TE€OpUHU, OOBACHATH €€ POJIb
B JOPMUPOBAHUU €CTECTBEHHO-HAYYHON
KapTHUHBI MUDA.

[IpuBOAMTH JOKA3aTENBCTBA POJICTBA
OpPraHU3MOB C UCITOJIb30BAaHUEM
ITOJIO’KEHUM KJIIETOYHOM TEOPUU

3.2

Metosl
MOJIEKYJISIPHOU H
KJIETOYHOM OMOJIOTHH

MeToapl MOJIEKYJISIPHOW U KJIIETOYHOU
OMOJIOTUU: MUKPOCKOTIHSI,
xpomatorpadus, 35eKTpodope3, METO T
MEUYEHBIX aTOMOB, Ju(HepeHITHATHHOES
HEeHTpU(yTUpOBaHKE,
KYJIbTUBUPOBAHNE KIIETOK.
JlemoHCcTpanuu

Tabnuywvt u cxemor: «CBETOBOM
MHKPOCKOID», « QNEKTPOHHBIN
MHUKpPOCKOI», «VIcTopus pa3BuTus
METOJ0B MUKPOCKOIIUI.
Oob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpPOTpEenapaTbl paCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX

KJIETOK.

PackpbIBaTh coaep:kaHre TEPMUHOB
Y TIOHSTUI: MUKPOCKOITMPOBAaHUE,
PUTOTOBIICHUE CPE3OB,

g depeHuranbHOe OKpalIuBaHuE,
xpomarorpadus, dnekTpodopes,
METO/1 MEYEHBIX aTOMOB,
HEeHTpU(PyrupoBaHue, METO1
KYJIbTYPbI KJIETOK U TKaHEH, METO/]
pekomOuHanTHbIX JIHK.
XapakTepu30BaTh OCHOBHBIE METObI
U3YYEHHUS KUBOU MPUPOIBI.
I'oToBUTH BpeMEHHEIE
MUKpOIpenaparthl, paccMaTpuBaTh UX
B CBETOBOM MUKPOCKOII U JIeJIaTh
OIHCaHUE.
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IIpakTnueckas padora
«3yyeHne METOI0B KJIIETOYHOM
ouonoruu (xpomartorpadus,
anextpodopes, nuddhepeHnranbHOe
nentpudyruposanue, [11[P)»

OOBsICHATH U cOONIOAATH ITpaBUia
TEXHUKHU MUKPOCKOITUPOBAHUS

Hroro yacoB mo Teme 2
4 | Tema «XXuMu4eckasi OpraHu3anms KJIETKI»
4.1 | XvMHYECKHI COCTAB 2 XUMHUYECKHM COCTaB KIETKU. Makpo-, | PackpeiBarh conepxanne TEpMUHOB

KkjeTku. Boxa n
MUHEPAIIbHBIE
BCIIIECTBA

MHKPO- ¥ YIBTPAMUKPOIJIEMEHTHI.
Bogia u ee poJib KaK pacTBOPHUTEIIS,
peareHTa, y4actue

B CTPYKTYPUPOBAHUU KJIETKH,
TEIUIOPETYISAUUY. MUHEpaIbHbIE
BEII[ECTBA KJIIETKH, UX OMOJIOTUYECKAs
poJib. PoJib KATHOHOB U AaHHOHOB

B KJIETKE.

JleMoHCTpanuu

Juacpammer: «Pacupenenenue
XUMUYECKHUX AJIEMEHTOB B HEKUBOI
npupone», «Pacnpenenexue
XUMHYECKUX 3JIEMEHTOB B KUBOU
MIPUPOJEH.

Tabauyst u cxemol: «llepuoauyeckas
TabINIa XUMHUYECKHUX DJIEMEHTOB),
«CTpoeHune MOJIEKYJIbI BOIBDY,
«BemecTBa B cOCTaBe OPraHU3MOBY

Y TIOHSTHH: JIEMEHTHI-OMOTEHBI,
JIUTIOJb, BOJAOPO/IHAS CBSI3b,
rUAPOPUIBHOCTD, TUAPO(HOOHOCTD,
Typrop, MUHepaIbHbIC BEIIECTBA,
OydepHbIe CUCTEMBI, aHUOHBI,
KaTHOHBI.

[Tepeuuncnsatb 0COOEHHOCTH
XUMHUYECKOTO COCTaBa KIICTKH.
PaznuyaTte Makpo-, MUKpPO-

U yJIbTPAMUKPOAJIEMEHTbI, BXOISIIIUE

B COCTaB )KMBOTO U UX POJIb

B OpraHu3Me.

XapakTepu3oBaTb CTPOEHUE U CBOMCTBA
BOJIbI; OOBSICHATH IPUUMHBI €€ 0COOBIX
CBOMCTB U ()yHKIIMH B KJICTKE.
[Toka3wiBaTh poOJIb KATHOHOB U AHHOHOB
B 00€CIICUCHHUH MTPOIICCCOB
KUZHEACITETLHOCTH (OCMOPETYJISIHS,
co3aHre MEMOPaHHOTO TOTECHITHAA,

47




®denepanpHas padovas nporpamma | buomorus. 10-11 kmaccel (yriayOJIeHHBIH ypOBEHB)

peryJsius paboThl O€JIKOB), padOThI
Oy(depHbIX cucTeM.

VY cTanaBnuBaTh B3aUMOCBSI3b CTPOCHUS
U QYHKIIMM HEOPTaHUYECKHUX BEIIECTB
KJIETKU

4.2

Opranuyeckue
BEIIIECTBA KJICTKH —
Oenku

Opranudeckue BeIecTBa KICTKH.
buonornueckue nonumepsl. benku.
AMMHOKHUCIIOTHBIN cOCTaB OEIKOB.
CTpyKTypbl OEITKOBOW MOJICKYJIBI.
[lepBuuHnas cTpyKkTypa Oenka,
MENTHIHAS CBsA3b. BropuuHas,

TPETUYHAsA, YETBEPTUUHAS CTPYKTYPBI.

Henarypanus. CoiicTBa O€IKOB.
Knaccuduxanus 6enkoB.
buonornyeckue pyHKIUN OEIKOB.
Ipuonw:.

JlemoHCcTpanuu

Ilopmpem: J1. IlonuHr.

Tabauyst u cxemvi: «CTpoeHue
MOJIEKYJIbI Oelikay, « CTpyKTypbl
OEJIKOBOW MOJIEKYJIbD».
OobopyaoBanmne: XuMu4YeCKas mocya
1 000pyI0OBaHUE.

JlaboparopHasi padora
«O06HapyxeHune 0eJIKOB C TOMOUIbIO
KAUeCTBEHHBIX PEaKIUil»

PackpeiBath copepxaHie TEpMHUHOB
Y TIOHSTHI: MOHOMEPBI, TTOJIUMEPHI,
0eJIoK (MPOTEUH), MEeNTHI,
AMUHOKHUCIIOTA, TIETITU/IHAS CBA3b,
MOJIUTICTITH]T, ICHATYpaITus,
peHaTypanus, rooyaspHbIe

1 (puOpuILIsIpHBIE OEJIKU, TPUOHBI.
Xapaktepu3oBarh O€KH,

UX CTPYKTYPHYIO OPTaHU3AIHIO

1 QyHKIUU (CTPYKTypHas,
SHepreTHuyYecKas, CUTHaJIbHasl,
peryJsiTopHas, ABUraTesbHasl,
3amuTHas1, GepMEHTaTUBHAS).
Ha3piBaTh XUMHYECKUE OCHOBBI
bopMHUpPOBaHUS CTPYKTYP
OEJIKOBOW MOJIEKYJIBI.

[IpuBoauTH IpUMEPHI GUOPUILTAPHBIX,
rII00YJISIPHBIX OEJIKOB.

BhITIOTHATH KaueCTBEHHBIE PEaKIuu
Ha OOHaApYyKeHHE OCJIKOB

B KJIETKE; OOBACHATH NOTYUYCHHBIC
PE3yJIbTATHI
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4.3 | Opranuyeckue YraeBoael. MoHOCaxapubl, PackpriBaTh conepkanue TEpPMUHOB
BEIIECTBA KJIETKH — JUcaxapuabl, OJUTOCaxXapuabl U Y MIOHSITUI: YTJIEBOAbI, MOHOCAXaPH/IbI,
YTJIEBO/IbI nosicaxapuabl. OOl TIaH CTPOCHUS | AMCAXAPUBI, OJIUTOCAXAPUIBI,

1 (PU3UKO-XUMHUYECKUE CBOMCTBA nojicaxapuibl, TJII0Ko3a, pudo3a,
YTIIeBOJOB. bronornueckue QyHKIMKA | J€30KCUpPH003a, JIaKTO3a, MaJIbT03a,
YIJIEBOJIOB. caxapo3sa, KpaxmaJ, IJIMKOTEH,
JleMoHCTpanuu LEJUTIOJIO03A.
Tabauywl u cxemol: «CTpoeHHE KnaccuduumpoBats yriieBobl
MOJIEKYJ YTJIEBOJOB 10 CTPOEHUIO U IEPEUUCIISTh UX
byHKIIUH.
[TpuBOINUTH IPUMEPHI PAZTUUHBIX
YIJIEBOJIOB (MOHOCAXapHU/I0B,
UCaxapuoB, OJUTOCaXapUJIOB,
MOJINCAXAPHUIOB)

4.4 | Opranuueckue Jlutunet. ['uapodunbHO-rUApOd0OHBIE | PackphiBaTh coaepkaHue TEPMUHOB
BEILIECTBA KIIETKU — cBoiicTBa. Knaccuduxanus Y MIOHSITUI: JINTIUIbI, TPUTTULEPUABL,
JIUTINTBI TUNUA0B. TpUrIuiepuIbl, dbocdoaunuabl, BOCKH, CTEPOUIBI,

(boconunuibl, BOCKH, CTEPOUIBI.
buonornueckue GpyHKIUN
munuaoB. OO1Me cBocTBa
OHOJOrnYecKux MeMOpaH —
TEKY4eCThb, CHOCOOHOCTh

K CaMO3aMBIKaHHUIO,
MOJTYTIPOHUIIAEMOCTb.
JleMoHCTpanuu

Tabnuywvl u cxemvi: «CTpoeHnE
MOJICKYJI JIUTIHJIOBY

JIATIOTIPOTEUHBI, TJIMKOIUIINIBIL.
KnaccudummupoBars umuapi
10 CTPOEHUIO; XapaKTEPHU30BaTh UX

byHKIMH
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4.5

Hykneunnosbie
KucaoTel. CTpoeHue
u pynkiuu JJHK,
PHK, AT®

Hyxnennossie kucnotel. JJHK nu PHK.
CtpoeHue HyKJIE€MHOBBIX KHCIIOT.
Hyxneoruapl. [TpuHummn
KOMILIEMEHTapHOCTH. [ [paBuio
Yapradda. Ctpykrypa JJHK — nBoiinas
criupainb. MecToHax0XIeHUE U
ounonornyeckue pynkruu JTHK. Bumsr
PHK. ®ynkiuu PHK B knetke.
Crpoenne monekynbl ATO.
Makpospru4eckue CBsi3u B MOJICKYJIE
AT®. buonornueckue pynkiuu ATO.
BoccTraHoBieHHBIE IEPEHOCUHUKHU, UX
(GyHKIMH B KJIETKE.

JemoHCcTpanuu

Lopmpemuwi: J1. YorcoH, ®@. Kpuk,

M. Yunkuuc, P. ®pankinun, @. Canrep,
C. Ilpy3unep.

Tabauywl u cxemol: «HyknenHoBbie
KHUCJIOTB, « CTPOCHUE MOJIEKYJIbI
ATO».

OobopyaoBanmne: XuMu4YeCKas mocya
1 000pyI0OBaHUE.

Jlaboparopnasi padora
«HMccnenoBanue HyKI€MHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KIJIETOK Pa3JIMYHbIX
OpraHU3MOB»

PackpeiBaTh coiep:kaHle TEPMUHOB

Y TIOHSATHUM: 1€30KCUPUOOHYKICMHOBAS
kuciora (JIHK), pubonyknenHnoBast
kuciora (PHK), nykneotun, Hykieo3u,
a30TUCThIE OCHOBAHUS, aJICHUH, TYaHUH,
[UTO3WH, TAMUH, YpaIui,
KOMIUIEMEHTapHbIE OCHOBAHUS,
aneno3untpudocdar (ATD),
MaKpO3pPru4ecKasi CBA3b,
CEKBEHHUPOBAHUE, TCHOMHUKA,
TPAHCKPUNTOMUKA, TPOTEOMHUKA.
XapakTepu3oBaTh, ONMCHIBATH

Y CXEMaTUYECKU H300paxaTh CTPOCHHE
Hykieornga JIHK u nBoiiHOM cimpain
JTHK, cexBenupoBanue /JHK.
OnucbIiBaTh MPOLIECC PEIUIUKALIAN
JIHK B kj1€TKe U Ha3bIBaTh €T0
OMOJIOrNYECKOe 3HAUCHHE.
XapakrepuzoBatb Qynkiuu JTHK.
Paznuyath cTpykTypy U PyHKIUM
PHK.

OnuchIBaTh NPOLIECC TPAHCKPUIILIUH.
CpaBHUBaTh HYKJIEHMHOBBIE KUCIIOTHI
(JIHK u PHK).

XapakTepru3oBaTh 0COOCHHOCTH
ctpoenus u pyuakuun ATO.
dopMyIHpOBATH U OOBSCHATH MPUHIIHIT
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KOMITJIEMEHTAPHOCTHU M TTPABUIIO
Yapradda

4.6 | MeToapl CTPYKTYpHOMH 1 CrpykTypHas OMOJIOTHS: PackpeiBaTh coziepxaHne TEPMUHOB
OHOIOrHH OnoxumMuyeckue u OnopusnuecKkue Y TIOHSATHN: MOJICJIINPOBAHMUE,
HCCIIEIOBAHNS COCTaBa KOMIIBIOTEPHBIN JTU3AMH.
Y IPOCTPAHCTBEHHOMN CTPYKTYPbI [lepeunciaATh NepCIEeKTUBHBIC
OMOMOJIEKYJI. HaIlpaBJIEHUs! HAYYHbIX UCCIEIOBAaHUN
B CTPYKTYpPHOIH OMOJIOTHH, paCKpPBIBATh
UX 3HAYEHUE JIJI1 MEULIUHBI U
CEJIbCKOTO XO351CTBA
Htoro gacos mo Teme 10
S5 | Tema «CTtpoeHue U QyHKUMHU KJIETKH
5.1 | Tumsl K1ETOK. 1 THUOBI KIETOK: 3yKapuOTHYECKAs PackpbiBath cosiep>kaHre TEPMUHOB
[IpokapuoTtnueckas U npokapuornyeckas. CTpyKTypHO- Y [TOHATUI: IPOKapUOTHYECKas KJIETKa,
KJIETKa (yHKIMOHATIbHBIE OOPA30BAHMS KJIETOYHAsl CTEHKA, MYPEUH,
KJIETKH. (bOoTOCHUHTETUYECKHE MEMOPAHBI,

Oco0OeHHOCTH CTPOSHUS
rerepoTpodHOM U aBTOTPOhHOM
IIPOKAPUOTUYECKUX KIETOK. MecTo
¥ POJIb TPOKAPUOT B OMOIIEHO3aX.
JlemoHCcTpanuu

Tabnuywvt u cxemot: «CTpoeHUE
IYKAPHUOTHUIECKOH KIECTKUY,
«CTpocHHE IPOKAPUOTHYECKOU
KIICTKID

CrpoeHune NpoKapuOTHYECKOM KIETKH.
Krnerounast ctenka 6akTepuii u apxei.

bnarenuH.

XapaktepusoBarb Gopmy

U pa3Mepbl MPOKAPUOTHUECKUX KIIETOK;
(GYHKIIUM TeHEeTHYECKOro anmnapara
HPOKapHUOT.

OnuceIBaTh mporiece
CriopooOpa3oBaHusl, OTMEYaTh €ro
3HAa4YCHHE JJI51 BEKUBAHUS OaKTepHid
MpH YXYIIEHUU YCIOBUN
CYLIECTBOBAHHUS.

OmnuceiBaTh pa3MHOKEHHUE POKAPHUOT.
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OuieHuBaTh MECTO U POJIb IPOKAPHUOT
B OMOIIEHO3aX

5.2

CrpoeHnue
AYKapUOTHYECKON
KJIETKH.
IToBepXHOCTHBIN
anmnapar KJIETKU

Crpoenuie 1 (GyHKIIMOHUPOBAHUE
AYKaAPUOTUYECKOMN KIIETKH.
[Tna3maTuyeckas meMOpaHa
(mnazmanemma). CTpykTypa
1a3MaTUYeCKOM MEMOpaHBI.
TpaHcnopT BemecTs yepes
MJ1a3MaTUYECKYI0 MEMOPAHY:
naccuBHbIU (1uddy3us,
obneruennas muddysus),
AKTUBHBIN (MIEPBUYHBII U BTOPUYHBIN
AKTUBHBIN TPAHCIIOPT).
[TonynponuiiaeMocTb MEMOpaHBI.
Pabora HaTpuii-kanueBoro Hacoca.
OHIOUXTO3: MUHOIMTO3, (harouuTo3.
Ox3ouuTto3. Kinerounas creHka.
CtpykTypa v GyHKIHUU KIETOYHOM
CTEHKU pacTeHU, IpuOOB.
JleMoHCTpanuu

Tabauuk! u cxembl: «CTpoeHue
AYKAPUOTUYECKOUN KIETKH,
«CTpoeHue )KUBOTHOM KIIETKN»,
«CTpoeHuEe pacTUTEIbHON KIIETKI.
O6opynoBanme: CBETOBOM MUKPOCKOTI;
MUKpOIpenapaTbl paCTUTENbHBIX,
KUBOTHBIX KJIETOK.

PackpbiBath cosiep>kaHre TEPMUHOB

Y TIOHSATHI: MJIa3MaTu4eckas MeMOopaHa
(1a3manemMma), >kMJIKOCTHO-MO3anyHast
MOJIe b, MEMOpaHHbIE OCJIKU
(mepudepruyueckue, MHTErPAIbHBIE),
TIIMKOKAJIUKC, AU y3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHJIOLIUTO3,
(baronuTo3, MMHOIUTO3, IK30IIUTO3,
KJIETOYHAs CTCHKA, TIa3MOJICCMBI,
CUMILIACT.

XapakTepru3oBaTh 0COOCHHOCTH
CTpoeHUs U QYyHKIHUU 3YKAPUOTUIECKOM
KJIETKH; TPAHCITOPT BEIIECTB

yepe3 MIa3MaTHIeCKy0 MEMOpaHy:
MACCUBHBIN U aKTUBHBIA TPAHCIIOPT;
paboTy OenKOoB-KaHAJIOB; paboTy
HATPHUH-KAIHEBOTO HACOCA; CTPYKTYPY
1 (QYHKIIMU KIETOYHOU CTEHKH
pacTeHuil U rpudoB
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IIpakTnueckas padora
«3yueHne CBOMCTB KJIIETOYHOU
MEMOpaHbD»

5.3

[MuTorutazma u ee
OpPraHOU/IbI

[Murorutazma. [{lutozois. [{luTockemner.
JIBrkeHue nuToruiazMbl. OpraHouabl
KJIeTkH. OTHOMEMOpPaHHbBIE OPTAHOU/IBI
KJIETKH: SHJOIIA3MaTHUECKAs CETh
(BIIC), anmapat ['oab1KH, TU30COMBI,
uX cTpoeHue u QyHKIU. B3anmocBs3b
OJTHOMEMOPAHHBIX OPraHOUI0B KJIETKHU.
CrpoeHue rpanyJIsIpHOTO PETHKYIyMa.
Cunre3 pacTBopuMbIX 0enkoB. CuHTE3
KJICTOYHBIX MeMOpaH. [ maakuii
(arpaHyJIApHBIN ) 9HIOTUIA3MATHIECKUAN
petukynyM. CexkpeTopHasi GyHKIUs
armapara ['onbku. Tpancnopr
BEIIECTB B KJIETKE. Bakyonn
PaCTUTENBHBIX KIETOK. KileTOuHbIN
cok. Typrop.

[TomyaBTOHOMHBIE OPTraHOU/IbI KIETKU:
MUTOXOHAPUH, TacTubl. CTpoeHue

1 QYHKITUA MUTOXOHIPUH U TUTACTH/I.
[lepBuuHbBIEC, BTOPUYHBIE U CIIOKHBIE
IacTUAb POTOCUHTE3UPYIOMINUX
AyKapuoT. XJIOPOIUIACTHI,
XPOMOTIIACTHI, TEUKOIIACTHI BEICIIUX
paCTEHUN.

PackpriBaTh copepkaHue TEPMUHOB

Y TOHSITUI: IUTOIIJIa3Ma, IIUTO30J1b,
LUTOCKEJIET, KOMIAPTMEHTHI,
OpraHOU/IbI, SHIOIJIa3MaTHYECKas CETh
(BIIC), anmapat ['onbaxu, TU30COMBI,
BaKyoOJIb, pHOOCOMBI, aBTOJIU3,
BE3UKYJIIPHBIN TPaHCIIOPT,
MEPOKCUCOMBI, KJIETOUHBIN COK, TYprop,
MUTOXOHAPHUH, KPUCTHI, IUTACTHUIBI,
XPOMOTILIACTBHI, JIEHKOIIACTHI,
XJIOPOTUIACThI, CTPOMA, TPaHBbI,
TUJIAKOW I, JTaMeJLa.
XapakTepusoBaTh UTOIIA3MY
AYKAPUOTUYECKOU KIIETKH;
KJIACCU(DUITMPOBATH OPTAHOUIBI

B 3aBUCUMOCTHU OT OCOOCHHOCTEH UxX
cTpoeHust (0JTHOMEMOpaHHbIE,
IByMEMOpaHHbIE, HEMEMOpPAaHHbIE);
OMHCHIBATH (PYHKITUU KaXKIOTO
OpraHouja B KJIETKE.

OOBACHATH COOBITHS, CBSI3aHHBIC

C BHYTPUKJICTOUHBIM MUIIIEBAPEHUEM,
€ro 3Ha4YeHue sl OpraHu3ma.
OTMmeuaTh 3Ha4YCHHUE ITUTOCKEIICTA;
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JemoHCcTpanuu

Ilopmpemuwi: K. C. MepeKKOBCKHU,
JI. Maprynuc.

Tabauyvt u cxemol: «CTpoeHUE
AYKaAPUOTUYECKON KIIETKI,
«CTpoeHue )KUBOTHOM KIETKNY,
«CTpoeHue pacTUTENbHOMN KIETKNY,
«CTpoeHrue MUTOXOHAPUM.
Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpPOTIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX KIIETOK.
IIpakTnyeckas padora
«3yuenue nBHKEeHUS
LUTOIJIA3MbI B PACTUTEIbHBIX
KJIETKax».

Jlaboparopnasi padora
«HccnenoBanue mia3moinnsa

1 JICTUIa3MOJIN3a B PACTUTEIIbHBIX
KJIETKaX»

XapaKTepHU30BaTh €0 AIEMEHTHI
(MUKpOTPYOOUYKH, MUKPO(DUIAMEHTHI,
IPOMEXYTOUHbIE (PUIIAMEHTHI), UX POJIb
B )KM3HEJEATEIBHOCTH KJIETOK M TKaHeH

5.4

HememOpanHnsbie
OPTaHOUIBI KIICTKH

HememOpaHHbIe OpraHOUIbI KIETKH
Crpoenue u PyHKIIUM HEMEMOPaHHBIX
OpraHOUJOB KJIETKHU.

PubGocombl. MblllieuHbIE KJIETKH.
MuxkpoTpy6ouku. KineTouHslii ieHTp.
CrpoeHue 1 JBUKEHUE KIYTHKOB

U pecHUYeK. MUKpOTpyOOUKH
IUTOIIa3MbIL. [{eHTpHroIIb.

PackpeiBath conepikanne TepMUHOB

U TIOHSTUI: pubocoma, Imomcoma,
MUKPOTPYOOUKH, TYOYyJIMH, KICTOYHBINA
1eHTp (IIEHTPOCcCOMa), IICHTPHOJIH,
neHTpocdepa, KryTuKu, peCHUUKH,
0azanbHOE TETbIIE.
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JemoHCcTpanuu

Tabauywl u cxemovr: «CTpoeHue
KUBOTHOU KIETKIN», «CTpoeHue
PACTUTEIIBHOU KIIETKU

XapakTepu3oBaTh HEMEMOpPaHHBIC
OpraHOU/JIbI KIETKH, UX CTPOCHHE
1 QyHKIIUU

5.5 | Crpoenue u GyHKIIUU Anpo. Obonouka siapa, XpOMaTHH, PackpsiBaTh cofiep;KaHUE TEPMUHOB
sypa KapHOoIUIa3Ma, SIAPBIIIKHA, UX CTPOCHHUE | U MIOHIATHUI: AP0, SaepHast 000J109Ka,
1 GyHKIMA. S nepHbIi 0EITKOBbII SICPHBIE TIOPBI, HYKJIEOIJIa3Ma
matpukc. [IpocTpaHcTBEHHOE (kapuoriazma), TeHOM, XpOMaTHH,
PaCIIOJI0KEHUE XPOMOCOM AyXpPOMAaTHH, T€TEPOXPOMATHH,
B HHTEp(]a3zHOM siIpe. SJIPBIIIKO, XPOMOCOMBI, LICHTPOMEPA,
benku xpomaTrHa — TUCTOHBI. KHUHETOXOP, KJIETOYHBIE BKIFOUCHHUS.
Knerounsie BKIOYEHHS. XapakTepHu30BaTh KJIETOYHOE PO KaK
JleMoHCcTpanun LUEHTp yIpaBiIeHUS
Tabauywvt u cxemol: «Aapo» JKU3HEICITCIIbHOCTBIO KJICTKH;
T€HETUYECKUH amnmapar KJIETOK
AYKapHUOT, CTPOEHUE U (DYHKIUU
XPOMOCOM.
OnuceIBaTh CTPYKTYPHI sapa U UX
B3aUMOCBSI3b C OpraHOUIaMH
LATOILJIA3MBI
5.6 | CpaBHHTETBHAS CpaBHuUTEIbHAS XapaKTEPUCTHKA XapakTepu3oBaTh TUIIBI KJIETOK
XapaKTEePUCTUKA KJIETOK 3YKapHuoT (PacTUTEIbHOM, AYKapHuoOT: pacCTUTEIbHAS, )KUBOTHASI,
KJIETOK DyKapuoT YKUBOTHOM, TPUOHON). rpuoHasi.

JemoHCcTpanuu

Tabauywl u cxemol: «CTpoeHHE
AYKaAPUOTUYECKOMN KIIETKI,
«CTpoeHHEe ) KUBOTHOU KIIETKI,

CpaBHUBaTh MEX Iy CO00U CTpOEHUE
U J)KU3HENIEATEIbHOCTh
HYKapUOTHUECKUX KIIETOK U POJIb
MPOKapHOT B OUOIIEHO3aX
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«CTpOeHHE PaCTUTEIBHON KIIETKU.
Oob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpOIIpENapaThl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

JlaboparopHasi padora

«M3ydeHne cTpoeHus KJIETOK
Pa3IUYHBIX OPraHU3MOB)

Htoro

YaCoB I10 TEME 8

Tema «O0MeH BellecTB U NPeBpalleHNe JHEPTUH B KJIETKe»

6.1

OOMeH BEIIECTB — 3
MeTaboIn3M

AccUMMITALINS U TUCCUMUITSLINAS —

JIB€ CTOPOHBI META0OIU3MA.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN
U reTepoTpoHbINA. YuacTue Kuciopoaa
B OOMEHHBIX IIpoIieccax.
DHepreTuyeckoe 00ecrieueHUe KICTKU:
npeBpaienne ATD B 0OMEeHHBIX
npoueccax. PepMeHTaATUBHBIN
XapakTep peaklnii KIeTOYHOTo
MeTtabonm3ma. epMeHThI, nx
CTPOEHHUE, CBOMCTBA U MEXAHU3M
neiictBus. Kopepmentsl. OTiauuust
(hepMEHTOB OT HEOPTraHUYECKUX
KaTaln3aTopoB. beaku-akTHBaTOpHI

U OCNIKU-UHTUOUTOPHI.

3aBUCUMOCTh CKOPOCTH
(hepMEeHTAaTUBHBIX pEaKITHit

OT Pa3NUYHBIX (PAKTOPOB.

PackpbiBath coziep:kaHre TePMUHOB
Y TIOHSTUI: OOMEH BEIIECTB
(MeTabo13M), aCCUMMIISIITUS
(aHabOJIM3M), WITH TUTACTUYCCKUM

0OMEH, TUCCUMUTISALINS (KaTa0O0JIU3M),

WJIM HEPreTUYeCKUuil OOMEH,

aBTOTPO(BI, TETepOTPOdbI, aHAIPOOHI,
a’poObl, PepMEHTbI, AKTUBHBIN LIEHTP,

cyocTpaTtHas crienu(puIHOCTb,
Ko(epMeHThI, OEITKHU-aKTHBATOPHI
1 O€JIKU-UHTHOUTOPHI.
ITepeuncisaTb 0COOCHHOCTH
MJIACTUYECKOTO M SHEPTETHUECKOTO
oOMEHa B KJIETKE; yCTAaHABINBATh
B3aUMOCBSI3b MEXTY TIJIACTUUECKUM
Y DHEPreTUYECKUM OOMEHOM.
Paznmnuate THIIBI OOMEHA BEIIECTB:
aBTOTPO(HBIN U FETEPOTPOPHBIA.
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JemoHCcTpanuu

Tabauyvt u cxemol: «OOTOCHUHTESY,
«OHEPreTUYECKUil 0OMEHY,
«buocunres 6enka», «CTpoeHue
bepmeHnTay, «XeMOCHUHTES3Y.
O6opynoBanme: CBETOBOM MUKPOCKOTI;
o0opynoBaHueE JJ1sl IPUTOTOBICHUS
MTOCTOSTHHBIX U BPEMEHHBIX
MHUKPOIPENapaToB.

JlaboparopHasi padora

«3yueHune KaTaJIuTU4eCKOU
aKTUBHOCTHU ()epPMEHTOB (Ha IpuUMepe
aMuIa3bl WK KaTaiasbl).
Jlaboparopnasi padora

«M3yuenne pepMEeHTaTUBHOTO
pacuierieHus IEPOKCHIa BOIOPOaa

B PACTUTENBHBIX U dKUBOTHBIX KIETKAX)

IToka3bIBaTh POJIB KUCIOPOIA

B OOMEHHBIX Ipolieccax.
CxemaTuyecku u3o0paxarh CTpOECHUE
dbepmenra.

OTnuruath hepMeHThI

OT HEOPTraHUYECKUX KaTalnu3aTopoB

U ONIPEACIISTh UX POIb

B (DYHKIIMOHUPOBAHUHU KUBBIX CUCTEM, B
IPOMBILIJIEHHOCTH, B MEAULIMHE,

B ITIOBCEJIHEBHOM )KM3HU YEJIOBEKA.
CTaBUTb SKCIEPUMEHT I10 BBISIBJICHUIO
KaTAIUTUYECKOW aKTUBHOCTH
MEPOKCH/Ia3bl, aMUJIA3bl, OOBSICHSIThH
MIOJIyYEHHbIE PE3YJIbTAThI

6.2

ABTOTpO(HBIN THIT
oOMeEHa BEIECTB.
dorocunTe’

IlepBU4YHBIN CUHTE3 OPTaHUYECKUX
BEILECTB B KIIETKE.

dotocuHTES.

Ponp xnopormnactos B mponecce
¢dotocunreza. CBeToBas

Y TeMHOBas (hasbl.
[TponykTuBHOCTH (hOTOCHHTE3A.
Bnusinue pa3zinnuHbIX GakTopoB

Ha CKOPOCTh (POTOCHHTE3A.
3nauenue (poTocuHTe3A.

PackpbiBath copepkaHue TEPMUHOB

Y TOHATHI: (POTOCHHTE3, (Pa3bl
dboTocuHTEe3a (CBETOBAsI, TEMHOBAs),
dhortonm3, pochopunupoBanue, UK
KaneBuna, HAJI®+ (nepenocuuk
BOJIOPO/JIA).

XapakTepu3oBaTh INIACTHUECKUIT 0OMEH
Kak dTall o011ero oOMeHa BEIIECTB;
coObITUS POTOCHHTE3A (PEaKIun
CBETOBO U TEMHOBOM (ha3); poib
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JlemoHCcTpanuu

llopmpemuwi: [1. llpuctnu,

K. A. Tumupszes.

Tabauywl u cxemol: «OOTOCUHTESY

XJIOPOILJIACTOB B MPOIIECCE
dboTocuHTE3A.

BbISIBASATH IPUYMHHO-CIIEACTBEHHbBIE
CBSI3U MEXy MOIVIOLIEHUEM COJTHEYHOM
AHEPrUu XJIOPOYHUIIJIOM U CHHTE30M
Monekyn ATO.

CpaBHUBaTh UCXOJIHbIE BELIECTBA,
KOHEUHbIE MTPOJAYKTHI U YCIOBUSI
MIPOTEKAHUSI pEaKIMii CBETOBOU

U TEMHOBOM (pa3 porocunresa.
VYcTanaBnuBaTh B3aUMOCBSA3b MEXKILY
(OTOCUHTE30M U JIbIXaHHUEM; CBETOBOM
¥ TEMHOBOW peaknusiMu (P OTOCUHTE3A.
OueHuBath 3HaU€HHE (POTOCUHTE3A
TUIA JKU3HU Ha 3eMiie

6.3

ABTOTpO(HBII THIT
oOMeHa BEIIECTB.
XeMOCHHTE3

XeMOCHHTES.

Pa3Hoo6pasue opranu3mMoB-
XEMOCUHTETUKOB:
HUTpUUITUpYIOIITUE OaKTepUH,
xKene3zo0aKkTepuu, cepobaKTepuu,
BOJIOPOJIHBIE OaKTepuu. 3HAUCHHE
XEMOCHHTE3A.

JlemoHCTpanuu

Ilopmpemuwi: C. H. BuHorpajickuii,
I'. A. 3aBap3uH.

Tabauyst u cxemol: «OOTOCUHTESY,
«XeMOCUHTE3

PackpeiBath conepikanne TepMUHOB
Y TIOHATUM: XEMOCHUHTE3.
OOBSICHUTH CYIIHOCTh XEMOCHUHTE3A,
pPacKpbIBaTh €ro 3HaAYeHHUE B Onocdepe.
[TIpuBOAUTE TPUMEPHI
XEMOCHHTE3UPYIOIINX OaKkTepuit
(auTpuduMpyromme OakTepuH,
xKene3z00akTepun, cepoOaKkTepu,
BOJIOPOJIHBIE OAKTEPHH )

U XapaKTEPHU30BaTh UX
KU3HEJCATCIIEHOCTD.

CocTaBnaTh ypaBHEHUS pEAKIIUMA
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Jlaboparopnasi padora
«CpaBHeHue rpoiieccoB GOTOCUHTE3A
1 XEMOCHHTE3a»

XEMOCHHTE3A.
CpaBHUBaTh XEMOCHHTE3
¢ (h)OTOCUHTE30M

6.4

DHepreTuyecKui
oOMeH —
JTUCCUMUJISIIAS

AHaspoOHbIE OpraHu3Mbl. Bujs
Oopoxxenus. [IpoayKThl OPOKEHHS U UX
WCITOJIb30BAHUE YEIIOBEKOM.
AHa3p0oOHBIE MUKPOOPTAaHU3MBI KaK
O00BEKTHI OMOTEXHOJIOTHH U
BO30yuTEN OOJIC3HEH.

AnpoOHBIE OpraHU3MBI. DTaITbl
DHEPIreTUIECKOro OOMEeHa.
[ToaroroBurtenbHbIMN 3TAIl. [ TMKOIN3 —
OECKHCIIOPOTHOE pacIIeIUICHNE
TJIFOKO3HBI.

buonornyeckoe okucaeHue, WIH
KJIETOYHOE JbIxaHue. Poib
MUTOXOHJIPUH B TIpolieccax
OMOJIOTUYECKOTO OKUCIICHUS.
[Mukiryeckue peakuum.
OxucnutensHoe GochopunrpoBanue.
[IpenmyiiecTBa a3poOHOTO MyTH
oOMeHa BEIIECTB Iepe]] aHaIPOOHBIM.
D¢ hHeKTUBHOCTH YHEPTETUUECKOTO
oOMeHa.

JdemMoHcTpanuu

Ilopmpemui: B. A. DHrensrapar,

I1. Mutuesn.

PackpeiBath copeprkaHne TEPMUHOB

Y TIOHSATUIA: 3TAIbl SHEPTETUYECKOTO
oOMeHa — IOJITOTOBUTEILHBIH,
OCCKHUCIIOPOIHBIN (aHA3POOHBINN),
KHCJIOPOJHBIN (a3pOOHBIN); TJIMKOIU3,
OposkeHue, OMOJIOrMUeCKOe OKUCIICHUE
(nbixanue), nuki Kpeodca,
okucauTenbHoe pochopunrpoBanue,
MPOTOHHBIN TPAJIUEHT, IPOTOHHAS
AT®-cuHTa3za.

[TepeuncnsaTb 0COOCHHOCTH
HYHEPreTUYECKOro 0OMeHa B KIIETKE.
OnuchIBaTH ATAIBI YHEPTETUICCKOTO
oOMeHa (TToArOTOBUTEIBHBIH,
OCCKHUCIIOPOIHBIN, KUCTOPOTHBIH )

Y CPaBHUBATH UX MEXKY COOOM.
XapakTepru30oBaTh PEAKIIUH TJIMKOJIN3A,
OpO’KeHUS, KJICTOYHOTO JBIXaHUSI.
YcTanaBnuBaTh B3aUMOCBSI3b MEKIY
TJIUKOJIM30M, KJIETOYHBIM JIbIXaHUEM
1 cuHTE30M MoJiekysn ATO.
CocTaBisiTh YpaBHEHHS] OCHOBHBIX
ATANOB YHEPTETUIECKOTO OOMEHA

B KJICTKE.
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Tabauywl u cxemovl: « JHEPreTUUECKU | PaccunThIBaTh SHEPTETUYECKYIO

0OMEH. 3G (HEKTUBHOCTH TIIMKOIU3A U

JlaGoparopnas padora OMOJIOTMYECKOTO OKUCIICHUS.

«CpaBHEHUE MPOIECCOB OPOKEHUS U Ha3pIBaTh NCXO/THBIC BEIIECTBA,

TIBIXQHHS KOHCYHBIC TIPOTYKTHI U yCIIOBUS
MPOTEKAHUS PEAKIIUi YHEPTETHUECKOTO
oOMeHa.

CpaBHHBaTh YHEPTETUUCCKYO

3 PeKTUBHOCTH OECKUCIOPOIHOTO
Y KUCJIOPOJTHOTO ATAIlOB KOHCUHBIE
MIPOJYKTHI M YCIIOBHUS MPOTEKAHUS

peaKIuii YHEPTETUIECKOTO OOMEHa
DHEPreTHUECKOr0 0OMEHa

Hroro yacos o reme 9
7 | Tema «HacneacrBenHass uHGopManus U peajin3anus ee B KJIeTKe»
7.1 | Peakuuu MaTpu4HOTO 2 Peakuiuy MatpudHOrO CUHTE3A. PackpsiBaTh coziep:kaHuE TEPMUHOB
CHUHTE3a [IprHIMT KOMIUIEMEHTAPHOCTH Y IOHATUM: T€H, TCHETUYECKUN KO/I,

B PEAKLMAX MATPUYHOTO CUHTE3A. KOJIOH (TPUILIET), CTON-KOJIOHBI,
Peannsanus HacnencTBeHHOM MaTpULa, MATPUYHBIN CUHTE3,
undopmaruu. ['eneTndeckuit koa, ero | Tpanckpumiusa, PHK-moaumepasa,
cBoricTBa. TpaHckpunuus — MIPOMOTOP, CIUIAHCHUHT, UHTPOH, SK30H.
MatpuuHbii cuaTe3 PHK. [TpuHuuns XapakTepu3oBaTh peaKkIii MaTPUIHOTO
TPAHCKPUIILMHU: KOMIUJIEMEHTAPHOCTb, | CHHTE3a, CBOMCTBA FEHETUYECKOI0 KOJIA.
AHTUIIAPAJIIETBHOCTbD, OnuceIBaTh 3TaIbl TPAHCKPHUIILIUU
ACUMMETPUYHOCTb. Y TPAHCJIALNN; YCTAHABINBATD
JleMoHCTpanun B3aMMOCBSI3b MAaTPUYHBIX PEAKIINM
Topmpem: H. K. Konb1oB. B KJIETKE; CXeMaTHYECKU H300pakaTh
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Tabauywl u cxemol: «bruocuHTE3
Oeinkay, «l eHeTUYEeCKHUI KO

MaTpUYHBIE PEAKIIUU TPAHCKPUIIIIUN
Y TPAHCJISLIHH.

Pemrats Onosornueckue 3agauu

Ha OTpe/elIeHIe MOCIeA0BaTeIbHOCTH
nykieotunoB JIHK u MPHK, npumensis
3HAHUS O PEAKIMIX MATPUIHOTO
CUHTE3a, TEHETUYECKOM KO/IE,
MIPUHIIAIIE KOMIUIEMEHTApPHOCTH

7.2 | CuHTes Oenka TpaHCHsALMA U €€ dTanbl. Y4acTue PackpriBath conepxaHre TEpMUHOB
tpancnoptHbiXx PHK B OnocunTe3e Y TTIOHSATHI: TPAHCIISALINSI, aHTUKOJIOH,
Oenka. YcaoBus OmocuHTe3a Oenka. TPHK, amunoanmn-tPHK-cuaTeTasa
KonupoBanne amuHokucioT. Posib (komaza), moaupudocoma (rmoamucoma).
pubocom B OmocuHTEe3€e OelKa. XapakTepu3oBaTh CBOMCTBA
JleMOHCTpaun TCHETUYCCKOr0 KOJa.
Tabnuywvl u cxemwvi: «brocuHTE3 OnuceIBaTh ATAIBl TPAHCIISIIAH
oenkay, «['eHeTHUecKuit KoI» 1 CXEMAaTHYECKH N300pakaTh
MaTpPUYHBIC PEaKITUH TPAHCIISIIAH.
PemaTe Omonoruueckue 3agaun
Ha onpeaeneHne anTukogoHoB TPHK,
IIOCJICI0BATCIIbHOCTH aMUHOKHUCIIOT
B MOJICKYJIC OeIKa, IPUMEHSS 3HAHUS
0 peaKIMsIX MaTPUIHOTO CUHTE3a,
TCHETUYECKOM KOJIe, TPUHITUTIC
KOMITJIEMEHTAPHOCTH
7.3 | MexaHu3MBI Opranuzainus reHoMa y TPOKapuoT PackpbIBath cosep)kaHre TEPMUHOB

OKCIIPECCHUU I'CHOB

N 9YKapHoT. PeFYJI}IHHH AKTHUBHOCTH

TeHOB y MPOKapHoT. [ unoresa onepoHa

Y TIOHSTUI: OIIEPATOP, OIIEPOH,
CTPYKTYpPHBIE I'€HBI, IPOMOTOP,
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(d. Kako0O, XK. Mano).
Perynsiys 0OMEHHBIX MPOLIECCOB
B KJIeTKE. KiieTouHbIl romeocTas.
JemoHCcTpanuu

Tabnuywvl u cxemwvi: «brnocuHTE3
Oenkay, «l 'eHeTUYEeCKU KOI»

penpeccop.
OnuceIBaTh CTPYKTYPY reHOMa
IPOKAPUOT; XapaKTepru30BaTh padoTy
HMHIYIIIOSTBLHOT0 M PEIPECCHOCTFHOTO
OIepoHa.

BBIICISATE CTPYKTYPHYIO

U PEryJISTOPHBIC YaCTH I'eHa dyKapHoT.
CpaBHUBATH IPOIECCHI IKCIIPECCUU
T'CHOB Y IIPOKApHOT U 3YKapHOT.
XapakTepHu30BaTh TUIIOTE3Y ONIEpPOHA
(®. Kaxko06, XK. Mano).

OnuceIBaTh MEXaHU3M TIOJICPIKAHHUS
KJICTOYHOI'O0 TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmanmonnas
ouonorus

Bupycer — HekteTouHbIe (DOPMBI )KU3HU
1 o0nuratHele napasuthl. CTpoeHue
MIPOCTBIX U CJI0KHBIX BUPYCOB,
pETpPOBUPYCOB, OakTepruodharos.
BupycHblie 3a005ieBaHNs YEJIOBEKA,
KUBOTHBIX, pacTteHuit. CITN/I,
COVID-19, conmnanbHbie

Y MEJIULIIMHCKHUE MPOOIIEMBI.
JlemoHCcTpanuu

llopmpem: ]1. 1. IBaHOBCKHI.
Tabnuywr u cxemol: «I'eHeTHUCCKHI
Ko/, «Bupyce», «baktepuodarm.
IIpakTnueckas padora
«Co3ianre MOJIeIN BUPYCa

PackpbIBaTh coaep:kaHle TEPMUHOB

Y TIOHSITHI: BUPYC, BUPUOH,
CepJIlieBUHA, KaTllCul, 0OpaTHast
TPaHCKPUIILUS, PETPOBUPYCHI,
OakTepuodar, BUpyC UMMYHOAEPULIUTA
yenoseka (BUY), npupoaHo-oyaroBsie
WH(DEKITHH.

XapakTepu3oBaTh BUPYCHI,
pPEeTpOBUPYCHI U OakTepuodaru Kax
BHYTPHUKJIETOYHBIX [1apa3UTOB
MPOKAPHUOT U DYKAPUOT.

W3naraTh runoTe3sl 3BOJIOLMOHHOTO
IIPOUCXO0KICHNS BUPYCOB.

OnuceIBaTh MEXaHU3M B3aUMOJIEHCTBUS
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BHUpYyCa U KJIIETKU, UHPEKITUMOHHBII
BUPYCHBIN IIpOLECC.
XapakTepu3oBaTh MEXaHU3MbI
BEPTUKAJIBLHON U TOPU30HTAIBHON
nepeauy BUPYCOB; 3a00JICBaHMUS
KUBOTHBIX U PACTEHU, BbI3bIBAEMBIE
BHUpYyCaMHU.

HaswiBaTh BUpyCHBIC 3a00JI€BaHus,
BCTPEUAIOIINECS Y UEJIOBEKA: TPHUIII,
KJICIIeBOM 2HIIedaUT, TeNaTuT,
COVID-19, CII1A.

Co0mro1aTh mpaBuiia MOBEACHUS

B OKPY>KarOULIEH PUPOJTHOM CpeIe, MEP

npo(UIaAKTUKN PACTIPOCTPAHEHHUS
BHUPYCHBIX 3a00JIeBaHU (B TOM YHCIIE
BUY-undeximn)

Htoro gacos o teme 9
8 TeMma « ) Ku3HeHHBIH HUKJ KJIETKI
8.1 | XKusHeHHBIN UK 1 Knerounslil uKI1, €ro nepuoabl PackpsbiBaTh coziep:kaHuE TEPMUHOB
KJIETKH u peryisiius. MaTepdasza u MuTos. W TIOHSATHM: KJICTOYHBIN ITUKII,

Oco0eHHOCTH TIPOIIECCOB,
IIPOTEKAIOIIUX B HHTEp(dase.
[ToaroToBKa KJIETKH K JCJICHUIO.
IIpecunreTnyeckuii
(MOCTMUTOTUYECKUI ), CHHTETUYECKUN
Y IOCTCUHTETUYECKU I
(MpeMHUTOTUYECKUI) TEPUOIBI

uHTepdasa.

[lepeuncnaTh mepuoabl )KU3HEHHOTO
IIMKJIa KJIIETKU U XapaKTepru30BaTh
MPOTEKAIONTUE B HUX MPOIIECCHI
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uHTEp(DA3HI.

JleMoHCTpanun

Tabauywl u cxemol: « KU3HESHHBIN [IUKIT
KJIETKN», «MHUTO3»

8.2

MartpuuHbIil CUHTE3
JIHK. Xpomocomsl

Marpuunsiit cunre3 JJHK —
pertukaus. [[pUHITUIIBI peTTMKAIIU
JIHK: komMIuieMeHTapHOCT®,
MOJTYKOHCEPBATUBHBIN CUHTE3,
AHTUIIAPAJUIEIBHOCT. MexaHu3m
pemukanuu [JHK. XpoMocomel.
Ctpoenue xpomocom. Tenomepsl

U TeJIoMepasa. XpOMOCOMHBIN Ha0op
KJIETKH — KapuoThM. JUnionaHbeIi

Y TaIluIOUIHBIA HA0OPBI XPOMOCOM.
['omosornunsie xpoMocomel. [1onoBbIE
XPOMOCOMBL.

JlemoHCcTpanuu

Tabnuywl u cxemol: «KU3HESHHBIN [TUKIT
KJIETKN», « CTPOEHUE XPOMOCOMY,
«Pemnmukanms [THK.

Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpomnpenaparsl: «KMUTO3 B KIIeTKax
KOpELIKa JIyKay.

Jlaboparopnasi padora

«M3yueHnne XxpoMoCOM Ha TOTOBBIX
MHUKpOIIpenaparax»

PackpriBaTh cosiepxkaHue TEPMUHOB

Y TIOHSATHUM: pEeTUIHKALINS
(penyrumkanus), KOMIJIEMEHTAPHOCTb,
aHTUINIAPAILJIEIBHOCTbD,
JIHK-nionumepasa, Tenomepa,
peIIMKaMoOHHas BUJIKA, XpOMOCOMa,
XPOMOCOMHBINA HA0Op, HYKJI€OCOMBI,
CECTPUHCKHUE XPOMATHU/IbI, LIEHTPOMEPA,
KapHUOTHIL, TAIUIOUTHBIN U JUIIJIOU AHBIHI
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepuszoBaTh CTPOECHUE XPOMOCOM,
KapHOTUIIOB OPTraHU3MOB.
[lepeuncnsaTh NPUHIUIIBI PETTUKALIIT
JIHK u naBaTh UM coepKaTeiibHYO
XapaKTEPUCTHUKY.

OnuchIBaTh MEXaHU3M PEIUTUKAIIUN
JIHK.

CxemaTtndecku n300paxkaTh CTPOCHUE
MeTadazHO XPOMOCOMBI.

PaznuyaTh XpOMOCOMBI

Ha MHUKpoTnpenaparax

1 MUKpodoTorpapusx
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8.3 | JlemeHue KICTKU — JHenenne kietku — Muto3. Ctaauu PackpsiBaTh coaepkaHne TEPMUHOB
MHTO3 MHTO3a U MPOUCXOISIINE B HUX U MOHSATUI: MUTO3, TTpodasa, meTadasa,
nporieccel. Tunsl Muto3a. Kapuokunes | anadasa, Tenodasa, KapuoKHUHE3,
U IUTOKMHE3. bruomornueckoe LUTOKWUHE3, BEPETEHO JICJICHUS,
3HAYCHUE MUTO3A. MeTtadasHas IacTUHKa, 00po3aa
JleMOHCTpanun JICJICHHUSL.
Tabauywl u cxemvi: «Kuznenuwlil nukn | [lepedncnasTe mocneno0BaTeIbHOCTD
KIIETKN», « CTPOCHUE XPOMOCOMY, CTaJuil MUTO3a U ONKCHIBATh
«Permmukarusa JJTHK», «Muto3s». [IPOUCXOJAIINE HA HUX IPOLIECCHI.
Oo6opynoBanme: cBeToBOM MUKpockorn; | CpaBHUBAaTh 0COOCHHOCTH MPOTEKAHUS
MUKponpenaparbl: «MUTO3 B KIETKaX | MUTO3a B PACTUTENIbHBIX U )KUBOTHBIX
KOpELIKa JIyKay. KJIETKaX.
Jlaboparopnasi padora OOBIICHATH OMOJIOTMUECKHI CMBICIT
«Habntonenrne MUTO3a B KJIETKaX MUTO3a.
KOHUYMKA KOPEIIIKa JIyKa (Ha TOTOBBIX Pa3znuuate cragum MuTO3a
MUKpOIIpenaparax) Ha MUKpOIpenaparax
1 MUKkpodoTorpadusix
8.4 | Perysmus Perynsuuys MUTOTHYECKOTO IIUKIA PackpbiBath cofepkaHue TEPMUHOB

ZKN3HCHHOI'O IUKJIAa
KJICTOK

kieTku. [Tporpammupyemas KjeToyHas
ruOeIb — aIoITo3.

Knerounoe s71po, XpOMOCOMBHI,
(GyHKIMOHATbHAS TCHOMHUKA.
JdemMoHcTpanuu

Tabnuywl u cxemwvi: «KU3HCHHBINA UKIT
KJIETKN», « CTPOEHUE XPOMOCOM»,
«Permukanusa JJTHK», «Muto3»

Y TIOHATHI: aIrlonTo3, mpojudeparus,
g depeHIPOBKA.
XapakTepu3oBaTh peryssLuio
MHUTOTHYECKOTO IUKJIA KICTKH.
OOBACHATH OMOJTOTHIYCCKUI CMBICT
3aIlpOrpaMMHUPOBAHHON KJIIETOYHOM
rudesy — arorTo3a.

YcTraHaBIMBaTh B3aMMOCBSI3b MEKTY
rOMEOCTa30M KJIETOK 1 MX THOEIIbIO

Htoro yacosB no teme
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Tema «CTPOEHUE U ®YHKIIUN OPI'AHU3MOB»

9.1

Opranusm Kak eIMHOE
1esnoe

1

buonoruueckoe paznooopasue
opranu3moB. OTHOKJIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOUHbBIE
OpraHU3MBbl.

Oco0OeHHOCTH CTPOEHUS

1 )KU3HEICSITEIbHOCTH OTHOKJIETOUHBIX
opranu3moB. bakrepuu, apxeu,
OJTHOKJIETOYHBIE TPUOBI,
OJTHOKJIETOYHBIE BOJIOPOCIIHU, APYTHE
npoTUcThl. KoJIoHHaNIbHBIE OpraHU3MBI.
B3anmocBsi3b yacTeld MHOTOKJIETOYHOTO
opraHus3Ma. TKaHU, OpraHbl U CUCTEMBI
opraoB. OpraHu3M Kak €IMHOE LEI0E.
I'omeocras.

JlemoHCcTpanuu

Tabnuywl u cxemor: «OTHOKICTOYHBIC
BOJIOPOCHN», « MHOTOKIIETOYHbIE
BOJOpOCINY, «bakrepuny»,
«IIpocreitmey, «OpraHbl HBETKOBBIX
pacTeHnin», «CUCTEMBI OPraHOB
MTO3BOHOYHBIX )KUBOTHBIX,
«BHYyTpeHHEE CTPOEHNE HACEKOMBIX».
Oo6opynoBanme: CBETOBOM
MUKPOCKOIT; MUKPOTIpenapaThl
OJIHOKJIETOUHBIX OPTaHU3MOB; KUBbIE
AK3EMILIAPBI KOMHATHBIX PACTEHUN;

PackpbIBaTh conep:xaHne TEPMUHOB

Y TIOHSITHUI: OpraHu3M, OpraH,
OpraHeIlibl, CACTEMa OpraHoOB, anmnapar,
(byHKIIMOHATBHAS CUCTEMA, TOMEOCTA3.
IIepeuncnsaTe CTPyKTypHO-
(yHKIHMOHAJIbHBIE YaCTH
OJIHOKJIETOYHBIX, KOJJOHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpPraHU3MOB.

XapaxkTepu3oBaTh 0COOCHHOCTH
CTPOEHUS U KUZHEIEATETbHOCTH
OJTHOKJIETOYHBIX OPraHNU3MOB,
KOJIOHHAJIBHBIX, MHOTOKJIETOYHBIX

Y MHOTOTKaHEBBIX OPTaHU3MOB.
CpaBHuBaTh MeX11y OO0
OJIHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOUYHBIE © MHOTOTKAHEBbBIE
OpPraHU3MBbI
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repOapun pacTEHUM pa3HbIX
OTJIEJIOB; BJIAXHBIE MTPENapaThl
YKUBOTHBIX

9.2 | Tkanu pacreHuit Tkanu pacrenuid. Tunsl pacTuTenbHbIX | PackpbiBaTh copepkaHue TEPMUHOB
TKaHel: oOpa3oBaTebHasl, TOKPOBHAS, | U MOHSATUI: TKaHb, SMHUIEPMHUC, TPOOKa,
MIPOBOJIALLAS, OCHOBHAS, KOpKa, JIy0, IpeBeCcuHa, TPEBECUHHBIC
MexaHnudeckas. OcobeHHOCTU BOJIOKHA, TyOsTHbIE BOJIOKHA, COCY/IBI,
CTpoeHus, PYHKITUH U pACIIOTIOKEHUS KaMEHUCTHIE KIJIETKH.
TKaHEW B OpraHax pacTeHU. XapakTepu30oBaTh TUIbI PACTUTEIBHBIX
JleMoOHCTpanun TKaHeil: oOpa3zoBaTesbHas, TOKPOBHAs,
Tabauywl u cxemvl: «TkaHu pacTeHU», | MPOBOAIIAS, OCHOBHAS, MEXaHHYECKAS;
«Opranbl [IBETKOBBIX PACTEHUNY, MEePEYUCIATH OCOOCHHOCTU UX CTPOCHHUS
«KopHeBsble cucteMb», «CTpoeHue Y BBITIOJIHAEMbIE (DYHKIIUH
cTe0sy, «CTpoeHHE JINCTOBOM
TJTACTUHKN.
OobopyaoBaHme: )KUBBIE HK3EMILISPBI
KOMHATHBIX PACTE€HHI; CBETOBOU
MHKPOCKOIT; MUKPOIIpENapaThl TKAHEH.
JlaGopaTopHas padora
«3y4yeHne TkaHeu pacTEHUIN

9.3 | TkaHU )KUBOTHBIX TkaHM )KUBOTHBIX U YEJIOBEKA. PackpriBaTh cofiepxKaHue TEPMUHOB

W YEJIOBEKa Twurnbl )KUBOTHBIX TKAHEH: Y MIOHATHUH: YTIUTEINN, CEKPET,

ANUTENNAIbHAS, COCUHUTENbHAS,
MblIllIeuHas, HepBHas. OcoOeHHOCTH
CTpoeHus, PYHKITUH U PACIIONOKEHUS
TKaHEW B OpraHax KUBOTHBIX

Y YEJIOBEKa.

MBIIIEYHBIE BOJIOKHA, HEHPOH,
HEUPOTJIHS.

XapaKTepu30BaTh TKAHU KUBOTHBIX

Y YEJIOBEKA: SMUTEINAIbHAs,
COEIMHUTENbHAS, MBIIIICYHAS, HEPBHAS;
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JemoHCcTpanuu

Tabnuywvl u cxemor: «Txkaan
KUBOTHBIX», «CKEJIET YEJIOBEKAY,
«ITumeBapurtenbHasi CUCTEMaY,
«KpoBeHOCHas cuctemay,
«JIpixarenbHasa cucremay, «HepBHas
cucteMmay, «Koxkay, «MplieuHas
CHUCTEMAY.

Ob6opynoBanme: CBETOBOM MUKPOCKOIT;
MHKpPOITpEnapaThl TKAHEH.
JlaboparopHasi padora

«M3y4yeHune TKaHeM JKUBOTHBIX)»

NEPEYUCIATh OCOOEHHOCTH UX CTPOEHUS
Y BBINIOJIHAEMbIE (DYHKIIMH

9.4

Opransbl. Cuctembl
OpraHoOB

Opransbl. BereratuBHbie

Y T€HEPaTUBHBIE OPraHbl PACTECHUM.
Oprasbl 1 CUCTEMBI OPTaHOB
KUBOTHBIX U YesoBeKa. OyHKIUU
OpPraHoB U CHUCTEM OPraHOB.
JlemoHCTpanuu

Tabnuyvt u cxemvi: «Oprassl
LIBETKOBBIX pacTeHu», «KopHeBbIe
cuctemb», «CTpoeHue cTeds»,
«CTpoeHue JTUCTOBOM TIIIACTUHKN,
«Ckener ueoBekay,
«ITumeBapurenbHas CUCTEMaY,
«KpoBeHOCHas cucTemay,
«/JlpIxaTenpHass CUCTEMAY,
«BpiaenurensHas cucreMay, «HepBHas

PackpriBaTh copepxaHue TEPMUHOB

Y TIOHSATHUM: OpraH, KOpeHb, MOOeT,
IIBETOK, TNIOJ, CEMSI, TTIOJIOBBIC JKEJIC3HI,
MIOJIOBBIE MMPOTOKH, KOMYJIATUBHbBIC
OpraHbl, CHCTEMBI OPTaHOB.
XapakTepu30BaTh BET€TaTUBHBIC

Y T€HEPATUBHBIE OPraHbl PACTCHUH,
COMATHUYECKUE U PETYISTOPHBIE OPTAHBI
’KUBOTHBIX; TIEPEYUCIISATH OCOOCHHOCTH
WX CTPOCHUS U BBIMOJHIEMbIC (DYHKITHH.
YcranaBiIMBaTh B3aUMOCBSA3U MEXKIY
CTPOCHHEM OPTraHOB U MX (DYHKIIHUSIMHU.
Paznuyath BUIBI TKAHEH, OpTraHbl

Y CUCTEMBI OPTaHOB, B TOM YHUCJIE
YeJI0BEKa, Ha MUKpoIpenaparax,
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CUCTEMAaY, « DHJIOKPUHHAS CUCTEMAY.
Ob6opynoBaHme: )KUBbBIC SK3EMILISPbI
KOMHATHBIX paCTeHHI; TepOapuu
pacTEeHUM pa3HbIX OTJEIOB; CKEJICThI
MMO3BOHOYHBIX; KOJUIEKIIUT
0eCT03BOHOYHBIX JKUBOTHBIX; BJIXKHBIC
npenapaThl >)KUBOTHBIX, CKEJIET
YeJI0BEKa.

JlaGopaTopHas pa6ora «3yueHue
OpPraHOB LIBETKOBOT'O PACTEHUS»

BJIQXKHBIX TIperaparax, repoapusx
1 MUKkpodoTtorpadpusx, TabIuIax,
MOJICIISX U MYJISDKax

9.5

Omnopa Tena
OpraHU3MOB

Omnopa tena opranu3MoB. Kapkac
pactenunii. CKeneThl OTHOKJIETOYHBIX
Y MHOTOKJIETOYHBIX KUBOTHBIX.
HapyXHbIi1 1 BHyTPEHHUI CKEJET.
CrpoeHne U TUIBI COETMHEHUS KOCTEM.
JdemMoHcTpanuu

Tabauywl u cxemor: «CTpoeHue
cTebis», «CTpoeHUE TUCTOBOM
IJTACTUHKN», « CKEJIET YETOBEKAY.
Ob6opynoBanue: CKeeThI
MMO3BOHOYHBIX; BIIAKHBIC MPeHapaThl
KUBOTHBIX; CKEJIET YEJIOBEKa;
PAKOBUHBI MOJIJTFOCKOB; KOJUIEKIIUU
HaCEKOMBIX, UTJIOKOXKHUX

PackpbiBath coniep:kaHe TepPMUHOB

Y TIOHSATUI: OTIOPHBIE CUCTEMBI,
000JI0UKH KJIETKH, GUOPUILIBI, KapKac,
Hapy>KHBIN CKeNeT (XUTUHOBBII
MOKPOB), TUAPOCTATUUECKUIN CKETIET,
BHYTPEHHHI CKEJIET, KOCTH (JIJIMHHBIE,
KOPOTKHE, MIIOCKUE), COCTUHEHUS
KOCTEM, HEMIO/IBUKHBIE (ILIBBI),
MOJTYTIO/IBU>KHBIE, TTOJIBUKHbBIC
(cycTaBbl), OTJIEIIBI CKEJIeTa
MMO3BOHOYHBIX )KUBOTHBIX: Ueperl,
0CEBOU cKeseT (TO3BOHOYHUK, TPy IHAsI
KJIETKa, XOpJa), Mosica KOHEYHOCTEH,
CcBOOOIHBIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIM U BHYTPEHHUI
CKEJIEThI )KUBOTHBIX, CTPOCHHE U TUIIbI
COCIMHEHUS KOCTEN.
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Y cTaHaBIMBATh B3aUMOCBSI3U MEXKIY
CTPOCHUEM OIOPHBIX CUCTEM U UX
(GyHKIMSIMU B OpraHU3Me.

CpaBHHBaTh CTPOCHUE OTIOPHBIX CUCTEM
PACTEHUI U KUBOTHBIX

9.6

JIBmkeHue
OpraHu3MOB

JIBr>keHne opraHu3MoB. JIBrkeHue
OJTHOKJIETOYHBIX OPTaHU3MOB:
aMeOO0uTHOE, KTYTUKOBOE, PECHUYHOE.
JIBU)KEHNE MHOTOKJIETOYHBIX
pPaCTEHHUI1: TPOMU3MbI U HACTHH.
JIBUKEHNE MHOTOKJIETOYHBIX
JKUBOTHBIX U YEJIOBEKA: MbIIIICUHAsI
cuctema. Peduiekc. CkeneTHble MBITIITbI
1 ux pabora.

JlemoHCcTpanuu

Tabnuywl u cxemol: «OTHOKICTOUYHBIC
BOoJtopociny, «IIpocreimmey,
«CTpoeHue MbIIB, «MbllIeuHas
CHUCTEMAY

PackpbiBath cosiepkaHre TEPMUHOB
Y TIOHATUMN: IBUKCHHE, JBUTATEIIbHbBIC
OpraHeJuibl, TBUKEHUE MPOCTEUIIINX
(ameboungHOE, KTYTUKOBOE,
PECHUYHOEC), IBMYKCHUE PACTCHUN
(Tponu3MBbl, HACTUH ), MBIIIIEYHbIE
CUCTEMBI (COKpATUTEIIHHBIC
BOJIOKOHIIA, KOKHO-MYCKYJIbHBIH
MEIIOK, CKEJIETHAsI MyCKYyJIaTypa),
CKEeJIeTHAsl MbIIIIA (MBIIIEYHOE
BOJIOKHO, MUO(HOpUIIIA), BEICIITHE
JBUTATEIbHBIC IICHTPHI, PA00Ta MBIIIIII
(nBuraTenbHas, cOMaTUYECKas),
MBIIIEYHOE YTOMIICHHE.
XapakTepru30BaTh BUABI JIBUKCHUS
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPTaHU3MOB.

OnuceIBaTh CKEICTHBIC MBITIITHI U KX
pabory.

YcTaHaBiMBaTh B3aUMOCBSI3b

MEXIy CTPOCHHUEM OTIOPHBIX CUCTEM
U IBUKCHUSMHA OPTaHU3MOB
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9.7 | Ilutanue opraHM3MOB [Tutanue opranu3mos. [lormonenne PackpsiBaTh coqiep:kaHuE TEPMUHOB
BO/IbI, YTJIEKHCIIOTO ras3a Y ITIOHATHUI: MIUTAHUE, TAILIEBAPEHUE,
Y MUHEPAJIbHBIX BEUIECTB PACTEHUAMU. | MUILIEBAPUTEIIbHBIC BAKYOJIU, KUIIIEUHAs
[Tutanue KUBOTHBIX. M0JIOCTh, MUILIEBapUTENbHAsA TpyOKa,
BHYTpHUII0JI0OCTHOE U BHYTPUKIIETOYHOE | IHUIIEBAPUTEIIbHBIN TPAKT,
nuieBapenre. [luTanue mo3BOHOYHBIX | NMIEBAPUTENBHBIE JKEIE3HI,
AKUBOTHBIX. OTAEINbI MUIIEBAPUTEIILHBIE COKH.
MUILIEBAPUTEIBHOTO TPAKTA. XapakTepu3oBaTh MUTAHUE )KUBOTHBIX;
[IneBapuTENBbHBIE KETE3BI. BHYTPUIIOJIOCTHOE U BHYTPUKIETOUHOE
[TumeBapuTenbHas CUCTEMA YENOBEKA. | MHIIEBApEHUE.
JleMoHCTpaHH Paznnuate Ha U300pakeHUsIX (CXeMax,
Tabnuyvl u cxemoi: TabNIMIIaX, MYJISKAX) OTICIIbI
«Ku1e4HOononoCcTHeIED, MUIIEBAPUTEIHHOTO TPAKTA
«IInmeBapurenbHas cucremay, «CxemMa | U MUIIEBAPUTEIHHYIO CUCTEMY
IUTaHUS PACTEHUI. YEJI0BEKa.
Oo0opyaoBaHme: )KUBBIE DK3EMIUISAPBI | Y CTAHABJIMBATH B3aUMOCBSI3U MEXIY
KOMHATHBIX PACTEHMI; 000PYJOBAHHE | CTPOCHHEM OPTaHOB ITHIIECBAPCHHS
JUISL IEMOHCTPALMU TOYBEHHOTO
Y BO3JYLIHOI'O MUTAHUSI PACTEHUM,
pacuiernieHus Kpaxmaia 1 OeIKoB
o1 AeiicTBueM (hepMEHTOB

9.8 | Jlprxanue opraHu3MoOB JIpixanue opranu3moB. JlpIxanue PackpsiBaTh cofepkaHue TEPMUHOB

pacteHui. /[pixaHue >KMBOTHBIX.
Huddysus razoB yepe3 moBEpXHOCTh
KieTku. KokHOe JIbIXaHue.
JlpixaTenbHas moBepXHoCcTh. JKabepHoe
U JIETOYHOE JIbIXaHue. JlpIxanue

U TIOHATHUH: AbIXxanue, TudQysus,
KO’KHOE JIbIXaHH€e, OPTaHbl IbIXaHUs,
JbIXaTEeNbHBIC TBUKECHNUS, IbIXaTeIbHBIN
LEHTP, JIETOYHbIE 00BEMBI, KUZHEHHAS
€MKOCTb JICTKUX.
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MTO3BOHOYHBIX ’KUBOTHBIX M YEJIOBEKA.
DBOJIIOIMOHHOE YCI0KHEHUE CTPOCHUS
JIETKUX TTO3BOHOYHBIX JKMBOTHBIX.
JlpIxatenbHas CHCTEMa YEJIOBEKA.
MexaHu3M BEHTWISIIIUY JIETKUX Y TITUIL
Y MJIEKOTUTaIomuX. Perymsius
nbIxaHus. J{pIxatenbHble 00BEMBI.
JemoHCcTpanuu

Tabnuywl u cxemoi: «JIpIxaTenpHas
CUCTEMAaY.

OoGopyaoBanue: 000py0BaHNE

JUTSL IGMOHCTpAIUU OTIBITOB

110 U3MEPEHUIO )KU3HECHHON €MKOCTH
JIETKUX, MEXaHU3Ma JIbIXaTeIbHbIX
JIBIDKEHUN

XapakTepu30BaTh AbIXaHUE PACTCHU;
JBIXaHUE )KMBOTHBIX M YCJIOBEKA.
OnunceIBaTh 3BOTIOIHOHHOE
YCIIOKHEHUE CTPOCHMSI JIETKHX
MO3BOHOYHBIX JKHBOTHBIX.

Paznnuate Ha 1300paXkeHusX (cxemax,
TabIuIax, MyJisiKax) JbIXaTeJIbHY IO
CHUCTEMY YeJIOBEKa.

OnucheIBaTH MEXaHU3M BEHTHIISIINH
JIETKUX Y TITUI U MIIEKOTTUTAIOIIHX.

Y cTanaBnuBaTh B3aUMOCBSI3U MEKTY
CTPOEHUEM OPTaHOB JBIXaHUS U UX
GyHKIMSIMU B OpraHU3Me

9.9

TpaHcnoprt BeecTs
Yy OPTaHU3MOB

TpaHcnopT BEHIECTB y OpraHU3MOB.
TpaHCOPTHBIE CUCTEMBI PACTEHUM.
TpaHcnopT BEMIECTB y )KUBOTHBIX.
KpoBeHocHas cuctema u ee Oprassl.
KpoBeHocHas cucTtema mo3BOHOYHBIX
JKUBOTHBIX U yenoBeka. Ceparie,
KPOBEHOCHBIE COCY/IbI U KPOBb.
Kpyru kpoBooOpaiiieHus.
OBOJIFOMOHHBIE YCIIOKHEHHUS
CTPOCHUSA KPOBEHOCHOW CUCTEMBI
MTO3BOHOYHBIX )KMBOTHBIX.

PaGota cepama u ee perymsiusi.

PackpriBath copepkaHne TEPMUHOB
Y TIOHATUN: TPAHCIIOPT BELIECTB,
TPAHCIIOPT y PACTEHH, KDOBEHOCHAS
CUCTEMa )KMBOTHBIX, KPOBb, IJIa3Ma,
(hopMEeHHBIE PJIEMEHTHI,
KpOBOOOpAIlleHUE, KPYTH
KpOBOOOpAIlIeHHsI, CEPACUHbIN ITUKII,
mumpoodparenue, mumda,
TuM(paTUIECKUe COCYIbl,
TuM(paTHYECKHE Y3IIbl, BHYTPCHHSIS
cpela OpraHusma.

XapakTepru30BaTh TPAHCTIOPT BEIIECTB
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JemoHCcTpanuu

Tabauywl u cxemol: «Opraisl
LIBETKOBBIX pacTeHun», «KopHeBbIe
cuctemMbl», «CTpoeHue cTeds,
«CTpoeHue JINCTOBOM IJIaCTUHKI,
«KpoBeHocHas cucrtemay,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX
KUBOTHBIX»

y pacTeHui u 0€CIO3BOHOUYHBIX
KUBOTHBIX.

OnucbIBaTh KPOBEHOCHYIO CUCTEMY
KUBOTHBIX U YEJIOBEKA.

Paznnuate Ha 1300paXkeHusX (cxemax,
TalauIax, MyJisiKax ) KPOBEHOCHYIO

U IMM(PaTHIECKYIO CHCTEMY YeIOBEKa.
Y cTanaBnuBaTh B3aUMOCBSI3U

MEXIy CTPOCHHEM OPraHoOB
KpOBOOOpaIeHUs U MX QYHKITUIMU

B OpraHu3Me

9.10

Brinenenne
Yy OpraHu3MOB

Brinenenue y opranuzmos. Beiaenenue
y pacTeHui. Brijenenue y )KUBOTHBIX.
CokparutenbHble Bakyoiu. Oprassl
BblJeeHUA. DUIbTpalus, CEKpeuus u
o0paTHOE BCAaChIBAHHE KAaK MEXaHU3MbI
paboThl OpraHoB BelAeIeHUS. CBS3b
MOJIOCTH T€JIa C KPOBEHOCHOU

Y BBIJICTUTEILHON CUCTEMaMU.
Briienenne y n03BOHOYHBIX dKUBOTHBIX
n yenoBeka. [Touku. Ctpoenue

1 GYHKIHOHUPOBaHKE HEPpOHAa.
OO0pa3oBaHue MOYM y YEJIOBEKA.
JlemoHCcTpanuu

Tabnuywvl u cxemot: «BeiaeauTenbHas
CUCTEMa»

PackpbiBath copepkaHue TEPMUHOB

Y TIOHATHI: BbIIEIICHNE, TYTTalus,
JIUCTOMNA/l, COKpPATUTEIbHBIE BAKYOJIH,
W3BUTHIE KaHAJIBLIBI, 3B€314ATHIE
KJIETKH, BBIJICIUTEIbHbIE TPYOOUKH,
MaJIbIIUTUEBBI COCY/Ibl, TOYKH,
MOYETOYHHUK, MOYEBOM ITy3bIPb,
HedpoH, Moya.

XapakTepu3oBaTh NPOLECC BbIACICHUS
Y PACTEHUH U )KUBOTHBIX.

Pa3znuuate Ha U300pakeHUsIX (CXeMax,
Ta0auIax, MyJIsbKax) BbIICIUTEIIbHYIO
CUCTEMY YEJIOBEKA.

OnuceiBaTh MeXaHU3M
(yHKIMOHUPOBaHUS HEPPOHA; MPOIIECcC
o0Opa3oBaHUs MOYH.
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VYcTanaBnuBaTh B3aUMOCBSI3U MEXKIY
CTPOEHUEM OPIraHOB BbIACIICHUS U UX
(GYHKUMSIMU B OpraHU3Me

9.11

3amura y OpraHu3MoB

3amnmTa y opraHu3MoB. 3aliuTa
Y OJTHOKJIETOUYHBIX OPTraHU3MOB.
Criopsl 6akTepuit ¥ IUCTHI
npocTerux. 3anmra y

MHOT'OKJIETOUYHBIX pacTeHnil. KyTukyia.

CpencTBa macCUBHOM U XUMUYECKOMN
3amuThl. OUTOHITUBI.

3anmTa y MHOTOKJIETOYHBIX
AKUBOTHBIX. [IOKpOBBI 1 UX
MIPOU3BOJIHBIE. 3alIUTa OPTaHU3MAa

ot Oone3Heul. UMMyHHas cucteMa
yenoBeka. KieTouHbli ¥ ryMOpaJIbHBIN
MMMYHUTET. BpOKI€HHBIN

Y TIPUOOPETEHHBIN crierupuaecKuin
MMMYHUTET. Teopus KIIOHAIBHO-
cenekTuBHOro uMmynurera (I1. Dpnux,
®.M. bepner, C. Tonerana).
BocnanurenbHble OTBETHI OPraHU3MOB.
Posb BpOX1€HHOTO UIMMYHUTETA

B Pa3BUTUHU CUCTEMHBIX 3a00JICBaHUIA.
JlemoHCcTpanuu

Tabnuywvl u cxemwi: «Koxay,
«Ummynutery, «CtpoeHue cTedmsn»,
«CTpoeHue IMCTOBOU MIIACTUHKI

PackpeiBaTh conepkaHie TEPMUHOB

Y IOHATHI: KaICyJia, 3HA0CIIOPa, [IUCTA,
KYTHKYJIa, CPEJICTBA IACCUBHOM
3aIIUTHI, CPEACTBA XUMHUECKON
3aIMTHI, KOKHBIE IOKPOBBI,
UMMYHHTET, UIMMYHHAsI CUCTEMA,
AHTUTEH, aHTUTEJIO.

XapakTepu30oBaTh BUIbI 3AILIUTHI

Y OZJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB.

OnuceIBaTh CTPOEHUE KOMKHBIX
ITIOKPOBOB U UX ITPOU3BO/IHBIX.
Pa3znnuatek Ha U1300paXkeHusX (cxemax,
TabIMIax, MyJISKax ) OpraHbl
VMMYHHOU CUCTEMBI YEJIOBEKA.

Y cTraHaBIMBAaTh B3aUMOCBSI3U MEXKIY
CTPOCHMEM OPTaHOB 3ALIUTHI U UX
GyHKIMSIMHU B OpraHu3Me
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9.12

Paznpaxxumocts
U PEryJIsIus
y OpraHu3MOB

Pa3npaxuMocCTh U peryIsinms

y Opraiu3mMoB. Pa3zapaxumocTh

Y OJTHOKJIETOYHBIX OPraHU3MOB.
Takcucel. Pa3npa)xnumMocTs 1 peryJisus
y pacteHuid. PocToBbIE BellleCTBA U UX
3HAYCHUE.

Hepsnas cucrema u pediaexropHas
peryJianus y ;kMBOTHBIX. HepBHas
CUCTEMA U €€ OTEIIbl. DBOJIIOLUOHHOE
YCIIO)KHEHHUE CTPOEHUsI HEPBHOMI
CUCTEMBI y ’KUBOTHBIX. OT/EIIbI
TOJIOBHOI'O MO3Ta II0O3BOHOYHBIX
KUBOTHBIX. Peduiexc u pediexkropHas
nyra. be3ycioBHBIE U yCIIOBHBIE
pedIeKCHI.

I'ymopanbHas perynsuus

Y DHJIOKPUHHAs CUCTEMA KUBOTHBIX

1 yenoseka. JKene3pl 3HIOKPUHHON
CHUCTEMBI U UX TOPMOHBI. JleficTBue
TOPMOHOB. B3anmoCBsA3b HEpBHOU

Y DHJOKPUHHOM cucteM. I umoramamo-
runoduzapHasi CUCTeMa.
JlemoHCcTpanuu

Iopmpem: . I1. I1aBnos.

Tabauywvl u cxemwvr: «CTpoeHUE TUAPBDY,
«Ctpoenue mmanapun», « BHytpennee
CTPOEHME TOKIAEBOT'O YEPBSI»,

PackpbiBaTh coaep:kaHne TEPMUHOB

Y TIOHATHUI: pa3ApaKUMOCTh,
peryisinus, TaKCUChI, POCTOBBIE
BelllecTBa (AyKCUHBI ), HEPBHAS CUCTEMA,
pedaekTopHas peryasmnus, pedaekc,
peduiekTopHas 1yra, NepeaHuil Mo3r,
IIPOMEKYTOUYHBIM MO3T, CPEAHUN MO3T,
MO3K€4OK, IPOAOITOBATHINA MO3T,
BEreTaTUBHAsI HEPBHAs CUCTEMA,
ryMOpaJibHas peryJisius, TOPMOHBI,
SHAOKPHUHHASI CUCTEMA, TUIIOTaIaMo-
runoduzapHasi cuctema.
XapakTepu3oBaTh pa3Ipa)KuMOCThb

Y OJTHOKJIETOYHBIX OPraHU3MOB

U peIIECKTOPHYIO PETYIISILINIO

y )KMBOTHBIX.

Pa3znnuate Ha n300pakeHUsX (cxemax,
TabNHIaX, MyJIsKaX ) HEPBHYIO CUCTEMY
U €€ OTJEJNbL; OT/AEJIbI TOJIOBHOIO MO3ra
MTO3BOHOYHBIX )KMBOTHBIX.

OnuceIBaTh T'yMOPAJIBHYIO PETYJISALIMIO
Y )KMBOTHBIX.

Pasznuyars Ha n300pakeHUsAX (cxemax,
TabIMIIAX, MYJISKAX ) 9HTOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
HasbiBats xene3sl 9HAOKPUHHON
CUCTEMBI YeJIOBEKA U BbIpa0aThIBaEMble
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«HepsHnas cucrema pbi0», «HepBHas
cucreMa JiSIrymkn», « HepBHas cucrtema
npecMbIKarouxcsy, «HepBuas
cuctema nTuiy, «HepsBHas cuctema
MJIeKonuTarux», «HepBHas cucrema
YeJI0BEeKay, « JHJOKPUHHASI CUCTEMAY,
«Pednekey.

Ob6opyaoBaHmne: MOJICIIN TOJIOBHOTO
MO3ra pa3JIMYHbIX )KHUBOTHBIX

UMU TOPMOHBI.
OnuceiBaTh ACHCTBHE TOPMOHOB.
YcTaHaBIMBaTh B3aUMOCBSI3U MEXKTY
CTPOEHUEM OPIraHOB HEPBHOM

Y SHJOKPUHHOM CUCTEM U UX
GyHKIMSIME B OpraHU3Me.
XapaxkTepru30BaTh SBOTIOIIMOHHOE
YCIIO)KHEHHE CTPOSHUS HEPBHOM
CHCTEMBI Y )KHBOTHBIX

Htoro yacos mo teme 17
10 | Tema «PASMHOXEHUWE U PABBUTHE OPI"AHU3MOB»
10.1 | ®opmbl pa3MHOKEHHUS 1 dopMbI pa3MHOXKEHUSI OPTAHU3MOB: PackpriBaTh cojiepkaHue TEPMUHOB
OpraHU3MOB Oecnosioe (BKJIIOYAst BETeTaTUBHOC) U TIOHSITUA: Pa3MHOXKEHUE, TPOCTOE

U 11010BO€. Bupl Oecrioioro
Pa3MHOKEHUS: TOYKOBAHUE,
CHIOPYJISITIHS, (PparMeHTaIls,
KJIOHUPOBAHHUE.

JlemoHCcTpanuu

Tabnuywl u cxemwvi: «BereraTuBHOE
pa3MHOKEeHUE», « TUIBI 0ecroioro
pa3sMHOXeHUs», «Pa3zMHOKeHNE
XJIaMUJIOMOHAIbI», «Pa3MHOXKEHNE
ABIJICHBIY, «Pa3MHOKEHUE TUAPHI

JieJIeHue, MOYKOBAHUE, CIIOPYJISLUS,
BEreTaTHBHOE Pa3MHOXKCHHE,
(dbparmeHTaIysl, KIOHUPOBAHUE, TAMETHI,
criepMaTo3ou/l (CriepMuii), sMIeKIeTKa,
3UroTa, KOHbIOTaIHS.

[lepeunciaTb 0COOEHHOCTH OECTIONOTO
Y [I0JIOBOT'O Pa3MHOKEHHSI OPTaHU3MOB.
XapakTepu30BaTh CyIIHOCTb U (HOPMBI
0ecrnoaoro pa3sMHOXKEHHS] OPraHU3MOB;
OMoIorMuecKoe 3HaueHue Oecroaoro
Pa3MHOXKCHHUS.

Paznnuats ciopy kak
CHELMATU3UPOBAHHYIO KIIETKY,
IpeIHa3HaYeHHYO JIJIs OECII0I0ro
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Pa3MHOXEHUS, U CTIOPHI OaKTEPHUH.
OOBSACHATH MPEUMYIIECTBA TTOJIIOBOTO
Pa3MHOXKEHUS HaJl OECITONBIM.
PackpeiBaTh posih KIIOHUPOBAHUS

B CEJICKIIUU U CEITLCKOM XO3SIICTBE

10.2

IlosoBoe
Pa3MHOKEHUE.
Meiios

[TonoBoe pazmuoxkenue. [looBeie
KJIETKH, WiIu raMeThl. Meiio3. Ctagnu
Mmeno3sa. [loBenenne xpomocom

B Mero3e. Kpoccunrosep.
buonornueckuii cMbICI MEKW0O3a U
MOJIOBOIO Tponecca. Menos u ero
MECTO B KU3HEHHOM ITUKJIC
OpraHU3MOB.

JlemoHCcTpanuu

Tabauywl u cxemol: «Mero3y,
«XpPOMOCOMBD»

PackpsiBaTh coziep:kaHuE TEPMUHOB

Y TIOHATHI: MEH03, OMBAJIEHTEHI,
KPOCCUHTOBEp, UHTEPKHUHES,
HE3aBUCUMOE paclpeeiICHUE;
KPOCCHUHTOBEP.

PaznuyaTh Ha n300paxeHusX (CxeMax,
Ta0IUIIaX ) 1 MUKpOIIpEnapaTax 3peiibie
MOJIOBBIE KJIETKH MJIEKOTTUTAIOIINUX

1 OpraHbl pa3MHOXKEHUSI BBICIITUX
pacTeHUM.

PackpeiBaTh CyIIHOCTH M€M034,
XapaKTEPU30BaATh €r0 OTACIbHbIC
CTaJIUU.

OnpenensaTs MeCTO Melo3a

B )KU3HEHHBIX ITUKJIAX Pa3TUYHBIX
OpraHHU3MOB.

OOBACHATH OMOTOTHYECKHI CMBICIT
KPOCCUHTOBEPA, OMKUCHIBATH €TO
MEXaHU3M.

CpaBHHUBATh MENWO3 C MUTO30M;
pa3nuyaTh OTACIbHBIE NX CTAIUN

Ha MUKpOIIpenapaTax 1 n300paKeHusIx
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(cxemax, TaOIHIIAX).
PackprIBaTh 3BOJIIOIIMOHHOE 3HAYEHUE
MOJIOBOTO Pa3MHOKEHUSI OPTaHU3MOB

10.3 | N'ameTorenes. [IpenzaposiilieBoe pa3BUTHE. PackpeiBaTh cojiepKaHue TEPMUHOB

Oo6pazoBanue ["amerorenes y >kuBOTHBIX. [1os10BBIC Y TIOHSATHI: TAMETOTEHE3,
Y Pa3BUTHUE MOJIOBBIX xene3pl. OOpa3zoBaHue U Pa3BUTHE CriepMaToreHes3, 00reHe3, CEMEHHUKH,
KJIETOK MOJIOBBIX KiIeTOK. CriepMaroreHes SUYHHUKHU, CIEPMATOTOHUH,
u ooreHnes. CTpoeHue MOJOBbIX KJIETOK. | CIIEPMaTOIMTHI, CIICPMAaTH/IBI,
Onnoa0TBOpEeHHE U SMOPUOHAIIEHOE CIIEPMAaTO30U/Ibl, OOTOHUU, OOLIUTHI,
pa3BUTHE KUBOTHBIX. CIIOCOOBI MOJISIPHBIE TEIIbIA, IUIEKIIETKA,
OTUIOJIOTBOPEHUS: HAPYKHOE, aKkpocoma.
BHyTpeHHee. [lapTeHorenes. [lepeuuncnsaTh cTaAnu raMeToreHe3a
JlemoHCcTpanuu Yy )KUBOTHBIX.
Tabauywl u cxemol.: «['amerorenesy, OnuceiBaTh MTPOLECC TaMETOTEHE3A
«CTpoeHue IIeKIeTKI 1 ero MepUoIbl, CTPOSHUE MOJOBBIX
1 CIIEPMATO30H 1. KJIETOK.
Oo6opyaoBaHme: cBeTOBOM MUKpockomn; | Pasnnuars 0COOEHHOCTH
MHUKPOTIpEnapaThl SUIEKICTOK U CIIiepMaToOreHe3a U 0OreHesa.
CIIEpPMaTO30M/I0B. OnuceIBaTh MPOLECCH OCEMEHEHUS
JlaGopaTopHasi pabdora «3yueHue 1 OTUIOJIOTBOPEHUS, PA3HbIC BAPUAHTHI
CTPOEHUSI MOJIOBBIX KJIETOK Ha TOTOBBIX | IIAPTEHOrCHE3a
MHUKpOIIpenapaTax»

10.4 | UnauBumyanbHOE NnpuBunyansHOE pa3BUTHE PackpriBath conep:xkaHue TEpMUHOB
pa3BUTHE OpraHu3MoOB (OHTOI'€HE3). Y IOHSITUM: OTIJIOJJOTBOPEHHE, 3UTOTA,
OpraHU3MOB — OMOpuUOoI0THS — HAyKa O Pa3BUTHU OJracToMep, aKpOCOMHAS PEaKIIHS,
OHTOT€HE3 opranu3mMoB. Ctaauu sMOproreHesa MIPOHYKJIEYC, MAapTEHOTEHE3,

KUBOTHBIX (Ha TIPUMEPE JISITYIIKH).

aMOpHOTeHE3, IpobIIeHHE, O1acTya,
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Hpo6isienne. Tunsl 1poOaeHus.
OcobeHHoCTH ApOOIEHUS
MJICKOTTUTAIONIUX. 3apOIbIIICBhIC
JUCTKU (TacTpyasiius). 3akiiajika
OpraHOB M TKaHEW U3 3apOABIIIEBBIX
JINCTKOB. B3anMHOE BIUSIHUE YacTeun
Pa3BUBAIOLIETOCS 3apO/bIIlia
(amMOpHrOHaNIbHAS UHAYKITUS ). 3aKJIaIKa
TJIaHa CTPOEHUS )KMBOTHOTO Kak
pe3yJbTaT HEPAPXUUYECKUX
B3aMMOJICHCTBUM I'eHOB. BiusHue

Ha YMOpPHOHATBLHOE Pa3BUTHE
Pa3IUYHBIX (DAKTOPOB OKPY KAIOIIEH
Cpebl.

JlemoHCcTpanuu

Topmpem: X. llIneman.

Tabauywl u cxemol: « OCHOBHBIC CTaIHH
OHTOT'CHE3a.

OobopynoBanue: mojaenb «L{ukmn
Pa3BUTHS JIATYLIKI

MOpyJia, racTpyJia, HeMpyna,
OpraHoreHes, 3KToJiepmMa, Me30/iepma,
HHTOZIEpPMa, 11eJI0M, HEpBHAas TpyOKa,
Xop/Jia, KUIIIeuyHas TpyOKa.
Omnpenenars SMOpUOHAIIBHBIN TEPHOJ
pa3BUTHUS OpraHU3Ma U ONUCHIBATH
OCHOBHBIE€ 3aKOHOMEPHOCTH
npo0sieHust — 00pa3oBaHUe
OJIHOCJIOMHOTIO 3apOo/ibIiia — 01acTyJbl;
3aBHCHMOCTH X0/1a POOICHUS

OT KOJIMYECTBA JKEJITKA B SIHIIEKIIETKE;
racTpyJsiUIO U OPTaHOTEHE3.
OOBbsIcHATH 3Tanbl AUPGHEPEHIIMPOBKU
TKaHel, 00pa30BaHuUsl OPraHOB U CUCTEM
OpraHoOB.

XapakTepu3oBaTh PETYJIIALUIO
AMOPUOHATBLHOTO Pa3BUTHS,
JACTePMUHAIINIO U SMOPHOHATBHYIO
WHAYKIIHMIO; TeHETUYECKUI KOHTPOIIb
pa3BUTHSL.

OO060CHOBBIBATH BPEJTHOE BO3/ICHCTBHE
TabauHOTO JIbIMA U JKOTOJIS HA XOJ
AMOPUOHATILHOTO

U TIOCTAMOPHOHAIBLHOTO Pa3BUTHUS
OpraHu3Ma 4ejaoBeKa

10.5

Poct u pa3zButne
KUBOTHBIX

Poct u pa3BuTHE KUBOTHBIX.
[TocTaMOpHUOHATBHBIN TIEPHO/I.

PackpeiBaTh conepkaHue TEPMUHOB
Y TIOHATUIN: OHTOT€HE3,
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[Ipsimoe u HenpsAMoe pa3BUTHE.
Pa3zButne ¢ meramopdozom

y OECIIO3BOHOYHBIX M MTO3BOHOYHBIX
KUBOTHBIX. bHoIOrnueckoe 3Ha4eHue
MPSIMOTO ¥ HEMPSIMOT'O Pa3BUTHUSA, UX
pacrpocTpaHeHue B npupoze. Tumsl
pocTa KUBOTHBIX. DAKTOPHI PETYJIIALINU
pocCTa )KMBOTHBIX U uenoBeka. Ctaquu
MOCTAIMOPHUOHAIBHOTO PA3BUTHS

y )KUBOTHBIX U YesioBeKa. [lepuoabl
OHTOIreHe3a yenoBeka. CtapeHue

¥ CMEPTh KaKk OMOJIOTHYECKHE
ITPOLIECCHI.

JleMoHCTpanuu

Tabauyvt u cxemol: «Ilpsmoe

U HETMIPSIMOE pa3BUTHEY, «Pa3BuTne
MaMCKoOro xxyka», «Pazsutue capanuny,
«Pa3BuTHE JIATYIIKI.

IIpakTueckas padora

«BbIsiBIIeHHE TPU3HAKOB CXOJ/ICTBA
3apOJBIIIEH TO3BOHOYHBIX YKUBOTHBIX)

MOCTAMOPUOHAIBHOE PA3BUTHE,
MeTamop¢ o3, TMUNHKA, POCT, CTApEHUE,
CMEPTb.

XapaxkTepu3oBaTh MOCTAIMOPUOHATBHBIHN
MIEPUO]T PA3BUTHSI OPTAHU3MA U €TO
OCHOBHBIE (DOPMBL.

XapakTepu3oBaTh MPSIMOE Pa3BUTHE

U €T0 TIEPHUO/IBI.

WN3narate conepkanue TeOpun
CTapeHUsI OPraHU3MOB.

OOBSICHATH OMOJIOTMUECKHI CMBICIT
pa3BUTHS ¢ MeTaMOp(dho30M

10.6

Pasmuoxenune
Y Pa3BUTHE PACTCHUU

Pa3mHoOXeHMe U pa3BUTHE pACTECHUIA.
I"amerodur u ciopodut. Meiio3

B JKU3HEHHOM IIMKJI€ PACTEHU.
OO6pa3zoBaHue CIOp B IpoIiecce Meiio3a.
['amerorenes y pacteHun.
OI1U10I0TBOPEHUE U PA3BUTHE

PackpriBath copepkaHue TEPMUHOB
U TIOHATHI: TameTodur, criopodur,
aHTEPHUJINU, APXCTOHHH, 3aPOCTOK,
Meracropa, 3apO/IbIIIEBbII MEIIOK,
CUHEPTUIBI, AHTUIIO IbI, MUKPOCTIOPA,
MBUIBIEBOE 3€PHO, IBOMHOE
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PACTUTENBHBIX OPTaHU3MOB. [[BOMHOE
OTUIOIOTBOPEHUE Y LIBETKOBBIX
pactenuii. OObpa3oBaHue U pa3BUTHE
ceMeHU.MexXaHU3MBbl PeryJIsiun
OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.
JdeMoHcTpanuu

Ilopmpem: C. I'. HapamuH.

Tabnuywvl u cxemol: «JIBoiiHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX
pactenuin», «CTpoeHue cemMsiH
OJHOJOJIBHBIX U IBYAOJIbHBIX
pacteHuin», « Ku3HEHHBIN LUK
MOPCKOH KamycTbl», « Ku3HEHHbIN
UK MXa», «’KM3HEHHBIN ITUKJI
ManopOTHUKAY, « KU3HEHHBIN UK
COCHBI».

JlaGoparopnas padora

«CTpoeHue OpraHoB Pa3MHOKEHUS
BBICILINX PACTEHUI

OIUIOJOTBOPEHUE, POCT, MEPUCTEMA,
KaMOui, Mepuo/ipl OHTOr€HE3a
LIBETKOBBIX PACTCHUM.
XapakTepu3oBaTh 0COOCHHOCTH
0€ecrosoro 1 MoJI0BOro pa3MHOKEHHUS
LIBETKOBBIX PACTCHUM.

Bbiiensite 0COOEHHOCTH NMPOTEKAHUS
raMeTOreHe3a y HBETKOBBIX PACTEHHM.
OnuceIBaTh IPOLIECC ABOMHOTO
OIUIOJOTBOPEHUS Y LIBETKOBBIX
pacTeHUl U OOBSICHSITH €ro
IIPEUMYIIECTBA 110 CPABHEHUIO

C OIIOTOTBOPEHUEM Y CIIOPOBBIX

Y TOJIOCEMEHHBIX

HToro yacos 1o teme 8
11 | Tema «I'eHeTHKA — HAyKAa 0 HACJIEACTBEHHOCTH W H3MEHYHNBOCTH OPraHNU3MOB»
11.1 | Ucrtopus ctanoBieHus: | 1 VcTopusi cTaHOBIICHUS U PA3BUTHS PackpbIBaTh cojiepkaHiEe TEPMUHOB

Y Pa3BUTUS ICHETUKHU
KaK HayKH

TeHETHKHU KaK HayKu. PaGoThl

I'. Menpens, I'. ne ®pu3a, T. Moprana.
Posib 0OT€UECTBEHHBIX YUEHBIX

B Pa3BUTHUU IeHETUKHU. PabOoThHI

H.K. Konsuosa, H.. BaBuiosga,

U TIOHSITUM: TeHETHUKAa, TCH.
JIeMOHCTpUPOBATh 3HAHUS UCTOPUHU
BO3HUKHOBEHHS T€HETHKH.
XapakTepu3zoBaTh OCHOBHBIEC ATAIbI
Pa3BUTHSI TEHETUKU KaK HAYKH
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A.H. benosepckoro, I'.JI. Kapneuenko,
10.A. ®ummmuenko, H.B. Tumodeena-
Pecosckoro.

JdemMoHcTpanuu

Ilopmpemuwi: I'. Mennens,

I'. le ®pus, T. Mopras,

H. K. Konsuos, H. /1. BaBuios,

A. H. benozepckuii, I'. /I. Kapnieuenko,
0. A. ®ununuenko,

H. B. Tumodeer-PecoBckuit

11.2 | OCHOBHBIE TIOHSITHUS U
CUMBOJIBbI T€HETUKH

OCHOBHBIEC T€HETUYECKUE TTOHSATHUS

Y CUMBOJIBL. [ OMOJIOTHYHbIE
XPOMOCOMBI, aJJIeNIbHbIE TEHBI,
albTEPHATUBHBIC IPU3HAKH,
JOMWUHAHTHBIA U PELIECCUBHBIN
MIPU3HAaK, TOMO3UI0Ta, FETEPO3UTOTA,
qUCTasl JIMHUS, THOPUJIBI, TEHOTHII,
dhenotun. OCHOBHBIE METO/IbI
TeHETHKHU: THOPUIOJIOTHUECKUH,
IUTOJIOTUYECKUN, MOJEKYJISIPHO-
TEHETUYECKUH.

JlemoHCcTpanuu

Tabnuywl: «MeToabl TCHETUKI,
«CXeMbl CKpEIIUBAHMSD.
JlaGoparopnas padora
«JIpo3odmnita kKak 00BEKT FeHETUHICCKUX
UCCJIEIOBAHUIN

PackpriBaTh coziepraHne TEPMUHOB

Y TIOHSITUIA: HACJIEICTBEHHOCTD,
HACJIEIOBAaHUE, U3BMEHYNUBOCTD,
reHOTHII, (PEHOTHII, T€HOM, JIOKYC,
XPOMOCOMBI, aJIJIEJIbHBIE TEHBI (AJUTENN),
aJbTepHATUBHBIE IIPU3HAKH,
rOMO3UI0Ta, T€TEPO3UroTa,
JOMUHAHTHBIN IPU3HAK, PELIECCUBHBIN
MPU3HAK, YUCTas TUHUS, TUOPHUIBIL.
[Tonp30BaThCA TEHETUYECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOU

JUIS1 3aIIMCH CXEM CKPELIMBAHUS

Htoro yacosB no teme
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12 | Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

12.1 | 3aKOHOMEPHOCTH 2 MoHorudpuIHOE CKpEIIMBaHUE. PackpriBaTh copepxanue TEPMUHOB
HacJeI0BaHUs ITepBblii 3aKk0H MeHaens — 3aK0H Y TIOHSATUM: MOHOTUOPHUTHOE
MIPU3HAKOB. eAMHO00pa3usi THOPUIOB MIEPBOTO CKpeEllMBaHUE, YUCTOTA FraMeT,
Mounorubpumanoe nokoJieHus. [ IpaBuino JOMUHUPOBaHUS. | TOMUHUPOBAHUE, PACILIETIICHUE
CKpELIMBAHUE Bropoi 3akon MeHens — 3aK0H MPU3HAKOB.

paclIeIUICHUs TPU3HAKOB. OnuceiBath onbiThl I'. Menaens
[{uTosornueckrne OCHOBBI 10 U3YyYECHUIO HACIIEI0BAHUS OJTHOU
MOHOTUOPHUIHOTO CKPEIIUBaHUSI. Mapbl IPU3HAKOB Y TOPOXa MOCEBHOTO.
['mnoTe3a YuCTOTHI raMer. [TpuBoauTH HOPMYIUPOBKU IEPBOTO
JlemMoHCTpanuu 1 BTOpOro 3aKoHOB ['. Menens (3akoHa
llopmpem: I'. Mennens. eAMHO00pa3usi THOPUIOB MEPBOTO
Tabnuywt u cxemvi: «IlepBbIii U BTOPON | MOKOJICHUS, 3aKOH PACIICTICHUS
3aKOHBI MeHaens. MPU3HAKOB) U OOBACHSITH UX
Ob6opyaoBanue: MOJICIb LUTOJIOTUYECKNE OCHOBBI.

IUTS1 JEMOHCTPALUK 3aKOHOB CocTaBisiTh CXeMbl MOHOTUOPUIHOTO
eaMHOo00pa3usi TMOPUIOB MEPBOTO CKpEILMBaHUA U PEIIaTh FTEHETUYECKUE
MOKOJICHUS U PACIICIUICHUS PU3HAKOB; | 337a4l Ha MOHOTHOpHUIHOE

CBETOBOM MUKPOCKOI, MUKpOTIpernaparT: | CKpelluBaHue

«dpozodumnay.

IIpakTuyeckas padora «M3yuenue

pE3yIbTATOB MOHOTHUOPHUIHOTO

CKpEILUBaHUA Y IPO30(PUITBD»

12.2 | Ananusupyroriee 1 AHanu3upyloliee CKpeuMBaHue. PackpsiBaTh cojiepxaHue TEPMUHOB
CKpellUBaHUE. IIpomexyTOUHBINA XapakTep Y TIOHSATHN: aHATU3HUPYIOILEE
Henosnnoe HaclienoBaHus. Pacuienenue CKPEIIMBAHUE, HETIOJIHOE
JOMUHUPOBAHUE MPU3HAKOB ITPU HETIOJIHOM JTOMUHUPOBAHUE, KOJIOMUHUPOBAHUE.
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JOMHUHHPOBAHHH.
JleMoHCTpanun

TaGauilbl U cXeMBbl: « AHATU3UPYIOIIEE
cKpeuBaHuey, «Heromnnoe
JOMUHUPOBAHHE)

CocTaBiaTh CXEMbl AaHATU3UPYIOIIETO
CKPEIIMBAHUSA U PEILIATh FEHETUYECKUE
3a71a41 Ha aHAJTU3UPYIOLIEEe
CKPEIIMBAHUE U HETIOJTHOE
JTOMUHHUPOBAHUE

12.3

JurubpuHoe
CKpEIIMBaHUE

JuruOpuaHoe ckpenuBanue. TpeTuii
3aKOH MeHaens — 3aKOH HE3aBUCHUMOTO
HACJIE0BAHMS IPU3HAKOB.
[{utonornuecknue OCHOBBI
JAUTUOPUTHOTO CKPELUBAHUSI.
JleMoHCTpanun

Ilopmpem: I". MeHenb.

Tabauyst u cxemsi: «TpeTnii 3aK0H
Meunneis».

Ob6opyaoBanue: MOJICIb

IUTSL IEMOHCTpAIMU 3aKOHA
HE3aBUCUMOTO HaCJIeI0BaHUS
MIPU3HAKOB; CBETOBON MUKPOCKOIT;
MUKponpenapar «Jpo3zodpunay.
IIpakTueckas padora

«M3yuenue pe3yapTaToB
TUTUOPUAHOTO CKPEIIMBAHUS

y ApO30(UITBD)

PackpriBaTh cosiepxkaHue TEPMUHOB

Y TIOHATHH: TUTHOpHIHOE
CKpelrBaHue, eHOTUTMYECKUM
paauka.

OnuceiBath onbITH . Menaens

10 U3YUYEHHUIO HACIEA0BaHUSA

JIBYX Tap NpU3HAKOB y ropoxa
MIOCEBHOTO.

[IpuBoauTH GOPMYTUPOBKY TPETHETO
3akoHa ['. Menpens (3akoHa
HE3aBUCHMOTO HACIIEJOBAHUS
MIPU3HAKOB) U OOBACHSTH €r0
[UTOJIOTUYECKUE OCHOBHI.

IIpumeHaTr MaTeMaTUYECKHUI

pacyer ¢ MOMOILbI0 (PEHOTUITUYECKOTO
paguKalia iU METO/1a IEPEMHOKEHUS
BEPOSITHOCTEW BAPUAHTOB PACIICIUICHHS
MPU3HAKOB Y TOTOMKOB MO (PEHOTHUITY
Y TEHOTHUITY.

CocTaBiaTh CXeMbl TUTUOPUTHOTO
CKpEILMBAHUSA U PEIIaTh FTEHETUYECKUE
3a/1a4u Ha TUTHOPUIHOE CKpPEIIBAHHUE
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12.4 | CuerutenHoe CuenieHHOE HaclieIoBaHUE TPU3HAKOB. | PackpbIBaTh copepkaHre TEPMUHOB
HacJeJI0BaHuE Pa6otel T. Moprana. CuerieHHOe W MOHSATUM: CLICTVICHHOE HAaCcIeJOBaHME,
MIPU3HAKOB. HaclieJOBaHUE T'€HOB, HAPYUICHUE HapylIeHUs CUEIUICHUS T€HOB,
XpoMOCOMHas TEOpUS CUETUICHUS MEXy T€HAMMU. KPOCCHUHTOBEp, PEKOMOUHAIIHUS TE€HOB,
HACJICJICTBEHHOCTHU XpOoMOCOMHas TEOpUS T€HETUYECKHUE KapThl, MOPTaHUIA.

HACJICICTBEHHOCTH. [TpuBoauTH (HOPMYITUPOBKU 3aKOHOB
JdemMoHcTpaumuu Moprana (3akoHa CIIETUICHHOTO
Ilopmpem: T. Mopras. HACJIeI0BaHKs T€HOB U 3aKOHA
Tabauyvt u cxemol: «CuenIeHHOE HapylIeHUs CLEIUICHUSI MEXIY T€HAMMU )
HACJIEIOBAaHUE TPU3HAKOB 1 OOBSACHATD UX IUTOJIOTUYECKHE
y Ip030(UITBD». OCHOBBI.
Ob0opyaoBanue: MOJACIb IIepeuncnsaTe OCHOBHBIE NIOJIOKEHUS
JUISL IEMOHCTPALUU CLIETUIEHHOTO XPOMOCOMHOU TEOPUH
HacJIeJOBaHMs IPU3HAKOB. HACJIEICTBEHHOCTH.
Pemrates reneTnueckue 3agauu
Ha CUECIUICHHOE HACJIEJOBAHUE TEHOB
Y HAPYLLICHUE CLETUIEHUS] MEXKY
reHaMu
12.5 | 'eneruka mona I'enernka nosia. XpoMOCOMHBIN PackpsiBaTh coziepxaHue TEPMUHOB

MEXAaHU3M ONpPEAECICHHUS TOa.
AyTOCOMBI ¥ TIOJIOBBIE XPOMOCOMBI.
['omorameTHbIil U TETEPOraMETHBIN
noJ. ['eHeTnueckas CTpykrypa
MOJIOBBIX XpomocoM. HacnenoBanue
MPU3HAKOB, CLIETVIEHHBIX C MOJIOM.
JemoHCcTpanuu

Tabnuywl u cxemsl.: «I'eHETHKA TIOIAY,

Y TIOHSATHI: ayTOCOMBI, TIOJIOBBIE
XPOMOCOMBI, TOMOI'aMETHBIN 11011,
reTeporaMeTHbIN I10J1.

OOBSICHATH XPOMOCOMHBI MEXaHU3M
OINPENEIICHHUS 110J1a Y OPTaHU3MOB.
IIpuBOINTH IPUMEPHI HACIEAOBAHUS
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.
CocTaBisTh CXEMbI CKPEILMBaHUS

85




®denepanpHas padovas nporpamma | buomorus. 10-11 kmaccel (yriayOJIeHHBIH ypOBEHB)

«Kapunotum uenoseka», «Kapuorun
apo3odpuiby, «KapuoTun ntuisd

U pelaTh FTeHeTHUECKUE 3a/1a9U
Ha HacJIeJ0OBaHUE TPU3HAKOB,
CIICTIJICHHBIX C MTOJIOM.

[TpuBOIUTH IPUMEPHI TEHETHUECKHUX
3a0o0sieBaHUI U 1€(PEKTOB

y OPraHU3MOB, CBSI3aHHBIX C ITOJIOBBIMH
XpOMOCOMaMHU

12.6

['enornn kak
EeJIOCTHASA CUCTEMA

['eHOTHI Kak LIEJIOCTHAS CUCTEMA.
[IneoTponust — MHOKECTBEHHOE
nercTBre reHa. MHOKECTBEHHBIN
amenusm. Bzanmoperncraue
HEAJUICIIbHBIX T€HOB.
KommieMeHTapHOCTS.

Onucras. [Tonumepus.

['eHeTnueCckuit KOHTPOJIb

Pa3BUTHS PACTEHUM, ’KUBOTHBIX

1 4eJI0OBEKa, a TAKXKe (DU3NOIOTHIECKIX
MIPOLIECCOB, MTOBEAECHUSI U KOTHUTUBHBIX
GyHKIUH.

I'eneTnyeckre MEXaHU3MBbI
CUMOMOTeHE3a, MEXaHU3MbI
B3aUMOJECUCTBUS «XO35IUH — [TAPAZUT

U «XO3IMH — MUKPOOHOM).
['eHeTnyeckue acmeKThl KOHTPOJIS

Y U3MEHEHHUS HACJIEACTBEHHOU
MH(pOpMAIU B TOKOJIEHUAX KIETOK

Y OPTaHU3MOB.

PackpbiBaTh coziep:kaHle TEPMUHOB

Y IIOHSATUI: MHO>KECTBEHHOE JICHCTBUE
reHa (TuieiioTpornus),
KOMIUIEMEHTAPHOCTb, IIHACTA3,
MTOJIUMEPHS.

Onpenensite opMbl B3aUMOACHUCTBUS
aJUIEJIbHBIX U HEAJUIEJIbHBIX TEHOB.
ITIpuBOANTE IPUMEPHI INIEUOTPOITHOTO
JICCTBUSA T'€HOB.

Pewiats renernueckue 3a1aun

Ha B3aUMO/ICMCTBUE HEAIUIEIbHBIX
TE€HOB
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JemoHCcTpanuu
Tabnuywvl u cxemwvi: «MHOXKECTBEHHBIN
aJuIeIn3My; « B3auMoaencTeue reHoBy

Htoro yacoB no teme 10
13 | Tema «3aKOHOMEPHOCTH U3MEHYHBOCTI))

13.1 | '3sMeHYHBOCTH 1 B3aumopencTBre TEHOTHUIIA U CPEIbI PackpsiBaTh coziepxaHne TEpPMUHOB
MIPU3HAKOB. Bubl npu popMUpoBaHUU (HEHOTHUTIA. Y TIOHSATHUI: N3MEHYUBOCTb,
W3MEHUYUBOCTH N3MeHYnBOCTh IPU3HAKOB. HEHACJIeICTBEHHASI U3MEHUYUBOCTD,

KauecTBeHHBIC M KOJTUYECTBEHHBIC HACJIeICTBEHHAs! N3MEHUNBOCTb.
MpU3HAKU. BUIBI N3MEHYHBOCTH: CpaBHUBATh HEHACJIEJCTBCHHYIO
HEHACJIEACTBEHHAs M3MEHYMBOCTh C HACJICICTBEHHOM.
Y HacJeACTBEHHAS. [IpuBOANTH IPUMEPHI KAUECTBEHHBIX
JleMoHCTpalun Y KOJIMYECTBEHHBIX MPU3HAKOB
Tabnuywl u cxemol: «Buasl OpPraHu3MOB, IPOSBJICHUN
U3MEHUYUBOCTU. y OpraHu3MOB HEHACJIeICTBEHHON
OO0opyaoBaHue: )KUBBIC M TepOApHBIC | M HACIIEACTBEHHON H3MEHYNBOCTH
AK3EMILIAPbl KOMHATHBIX PACTEHU;

pucyHku (potorpadum) ;KUBOTHBIX

C Pa3NUYHBIMK BUIAMH U3MEHUYUBOCTHU

13.2 | MoaudukanuoHHas 2 MoaudukamoHHas U3MEHYHUBOCTb. PackpbiBaTh cojiep:kaHuE TEPMUHOB
M3MEHYHMBOCTD Ponw cpensl B popmupoBaHuu Y TIOHATHUI: MOIU(PUKAIIMOHHAS,

MOIU(DUKAITIOHHON H3MEHYHBOCTH.
Hopma peakmum npu3Haka.
BapuarnmoHHbIi psiJT 1 BApuaiioHHAs
kpuBas (B. Moranucen).

CBoiicTBa MOTU(DUKAIIMOHHOM
W3MEHYHUBOCTH.

Wiy (peHoTUnuYecKas, U3MEHYUBOCTb,
BapUaHTa, BApUALMOHHBIN P,
BapUAIIMOHHAsI KPUBAs, HOpMa
peaKIny MpU3HaKa,

MoAU(bUKAITUH.

XapaKkTepu3oBaTb CBOMCTBA
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JemoHCcTpanuu

Tabauywl u cxemol:
«MonudukarmoHHass U3BMEHYUBOCTHY.
OO0opynoBanme: XxUBbIC U repOapHbIE
AK3EMILIAPHl KOMHATHBIX PACTEHUI;
pucyHkH (potorpadun) )KUBOTHBIX

C IpuUMepaMH MOIU(PUKAITMOHHON
HW3MEHYHUBOCTH.

Jlaboparopnasi padora
«HMccnenoBanue 3aKOHOMEPHOCTEN
MOU(DUKAIIMOHHONW U3MEHUYUBOCTH.
ITocTpoenue BapualiOHHOIO psaa

Y BApUALMOHHOW KPUBOI

MOIM(UKAIIMOHHOW N3MEHYUBOCTH.
IToka3pIBaTh poJb yCIOBUM BHELIHEN
Cpelibl B Pa3BUTHUH MOIU(PUKAIIIOHHOM
U3MEHYUBOCTHU Y OPraHU3MOB.
CtpouTh BapuallMOHHBIE PSJIBI

U rpauK KpUBOIl HOPMBI peaKkLUU
IIPU3HAKOB Y PA3JIMYHBIX OPraHU3MOB

13.3

I'enoTunmueckas
U3MEHYHBOCTb.
KomOnnaTuBHas
W3MEHYHBOCTD

I'enoTunuueckas N3MEHUYUBOCTb.
CBolicTBa TCHOTHITMYECKOM
W3MEHYMBOCTU. BUJIbI TEHOTHUITHYECKOM
W3MEHYMBOCTH: KOMOMHATHUBHAS,
MYTallMOHHAs.

KoMm0OuHaTuBHAsI N3MEHYNUBOCTD.
Meii03 1 MoJIOBOM ITPOLIECC — OCHOBA
KOMOMHATHUBHOM U3MEHYHUBOCTH.
Posb KOMOMHATHBHONM N3MEHUYUBOCTH
B CO3JaHMU T€HETHYECKOTO
pa3zHooOpasusi B peiesax 0qHOTo
BUA.

JemoHCcTpanuu

Tabnuywvl u cxemvi: «KomOmHaTHBHAS

PackpriBaTh coepraHne TEPMUHOB

Y TOHATUI: KOMOWHATUBHAs
WU3MEHYHUBOCTh, MyTallMOHHAS
U3MEHYHUBOCTb, KOMOMHAIIUH, My TallUH.
XapakTepu3oBaTh CBOWCTBA
F€HOTUIINYECKOW N3MEHUYUBOCTH.
OnuceIBaTh MEM03 U IIOJIOBOM MTPOLIECC
KaK OCHOBY IIPOSIBJIEHUS Y OPTAHU3MOB
KOMOMHATUBHON U3MEHYMBOCTH.
IToka3pIBaTh Ha KOHKPETHBIX IIPUMEpPAX
POJIb KOMOMHATUBHON U3MEHUYUBOCTHU
B CO3/IaHUU T€HETUYECKOTO
pa3zHo00pa3usi OpraHu3MoB B IIpeieax
OJTHOT'O BUJIA.
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U3MEHUMBOCTBY, «Meno3y,
«On010TBOPEHHE

CpaBHI/IBaTI) ICHOTHUIINYCCKYIO
HU3MCHYUBOCTH C MO)II/I(i)I/IKaHHOHHOfI

134

MyTanuonHas
W3MEHYNBOCTE.
3aKOHOMEPHOCTH
MYTallMOHHOTO
rpouecca.
OnHUreHeTnKa

MyTaunoHHas U3MEHUYUBOCTh. BUIbI
MyTalllii: TeHHbIE, XPOMOCOMHBIE,
reHoMHbIe. CIIOHTaHHBIC U
WHIyIMPOBaHHbIC MyTaIluu. Sl iepHbIe
Y IUTOIIa3MaTUYECKUE MYy TallUH.
CoMaTtuiecKue v MojaoBbIe MyTallUH.
[TprurHBI BOBHUKHOBEHUSI MY TAIIUH.
MyTareHsl ¥ UX BIUSHUE

Ha OPraHU3MBbl. 3aKOHOMEPHOCTHU
MYTallMOHHOTO TpoLecca. 3aK0H
TOMOJIOTMYECKUX PSTIOB

B HACJICJACTBEHHON U3MEHYMBOCTH
(H.W. BaBunos). Buesnepnas
M3MEHUYMBOCTb U HACJIEACTBEHHOCTb.
JlemoHCcTpanuu

Topmpemuwi: I'. [le ®pu3,

B. Moranncen, H. 1. BaBunos.
Tabnuywl u cxemol: «I'eHeTHICCKHUE
3a00JIeBaHMS YeIIOBeKay, « Bubl
MYyTalumn».

O0opynoBanme: )XUBbIE U repOapHbIC
AK3EMILIAPbl KOMHATHBIX PACTEHUI;
pucyHku (dpotorpadum) >KUBOTHBIX
C pa3JIMYHBIMU BUJAMHU
M3MEHYHUBOCTH.

PackpbiBaTh copepkaHue TEPMUHOB
Y MOHATUI: MyTalluU, XPOMOCOMHBIE
nepecTpoiiku (abeppaiun),
MOJIUIUIOUINS], AaHEYIUIOU S, MyTaHT,
MYTareHsl.

IIpuBOAMTE IpUMEPHI MyTalLIUH,
BCTPEYAIOIINXCS Y pa3HbIX OPraHU3MOB.
Knaccudunmposats myTanuu

10 Pa3HbIM OCHOBAHHUSIM.

Pa3znnuate Ha N1300pakeHUAX (Cxemax,
Ta0NHIlax) TeHHbIE My TallUH,
XPOMOCOMHBIE IIEPECTPONKHU Pa3HbIX
BHJIOB: JIEJICLINU, TYTUTUKAIUH,
TpaHCJIOKAIM1, UHBEPCUH; TEHOMHbBIE
MyTaluu.

CpaBHUBaTh MEX Iy CO00M MyTaluu
pa3HbIX BUJIOB.

Xapaktepu3oBaTb CBOMCTBA
MYyTalMOHHOW H3MEHYMBOCTH.
HaszpiBaTe npuumHbI MyTaluii,
BBISIBIISITh UICTOYHUKH (HaKTOPOB-
MYTareHOB B OKPY’KaroILIEH cpee
(KOCBEHHO).

[IpuBoauTH HOPMYIUPOBKY 3aKOHA
TOMOJIOTHUYECKUX PSIJIOB
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IIpakTnueckas padora
«MyTtarmuu y 1po30duiibl (Ha TOTOBBIX

U HACJIE€ACTBEHHOU N3MEHYMBOCTH
H. . BaBmiioBa 1 000CHOBBIBATH €TI0

MUKpOTIpernaparax)» 3HAYEHUE TSI PAKTHKU CETHCKOTO
XO035I1MCTBA
Htoro yacoB no teme 6
14 | Tema «I'eHeTHKA YeJI0BEKA)

14.1 | 'eneTrka yemoBeEKa. 3 Kapuotun uenoBeka. MexayHapoaHast | PackpsiBaTh cojiepaHue TEpPMUHOB
Metob porpamMma MCCIeIOBaHUs TeHOMa Y TIOHATHI: CEKBEHUPOBAHHE, KapTa
MEIUIIMHCKON yesioBeka. MeTo Il U3YUYCHUS TCHETUKH | XPOMOCOMBI, TPOOaH, HACJIEICTBEHHbIE
TCHETUKH YeJI0BEKa: TCHEATOTUUECKUM, 007e3HU (MOHOTEHHBIE, TOJTUTCHHBIE,

OJIM3HELOBBIN, IINTOr€HETUYECKUH,
MOMYJISIIUOHHO-CTaTUCTUYECKUN,
MOJIEKYJIIPHO-TEHETUYECKUM.
CoBpeMeHHOE OIpe/Ie/ICHUE FTeHOTUMNA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUIIUPOBAHKE, B TOM UHCIIE

¢ nomoisto [IP-ananu3a.
Hacnencreennble 3a00iieBaHus
yesioBeka. [ eHHbIe 1 XpOMOCOMHBIE
0ose3HH yesioBeKka. bone3snun

C HACJIEICTBECHHOM
MPEIPACTIONIOKEHHOCTHIO. 3HAUYCHUE
MEIUIIMHCKON T'€HETUKH

B IPEAOTBPAIIEHUY U JICUCHUU
IreHETUYECKHUX 3a00J1eBaHUI YEIOBEKa.
MeauKo-TeHETUIECKOE
KOHCYJIbTHpOBaHuE. CTBOJIOBBIE

TeHHbIC, XPOMOCOMHBIE), MEUKO-
reHeTHYECKOE KOHCYJIbTUPOBAHUE,
JOpOJ0Bast AMAarHOCTUKA, aMHUOIIEHTES.
[lepeuncnsatb 0COOEHHOCTH U3yUCHUS
TeHETHKHU YeJIOBEKa U METO/IbI
MEIUITMHCKON TeHETUKHU.
XapakTepu3oBaTh METO/Ibl U3yUEHUS
TeHETHKH YeJIOBeKa (TeHealornuecKuii,
OJIM3HEIOBBINM, IIMTONCHETHUYCCKHI,
MOJIEKYJISIPHO-T€HETHUECKUIA,
MOMYJISIIMOHHO-CTaTUCTUUECKUA ).
OnuchIBaTh 1NN, 3a/1a41

U JJOCTHKEHUS MEXITYHApPOTHOMN
nporpaMmbl «['€HOM YeJIOBEKay.
Paznnuate Ha M1300pakeHUsX (CXxemax,
TabnuIax) KapThl XPOMOCOM
(remeTudeckue, GU3NIECKUE,

90




®denepanpHas padovas nporpamma | buomorus. 10-11 kmaccel (yriayOJIeHHBIH ypOBEHB)

KJIeTKU. [oHsATHE «TeHeTUYeCKOTO
rpy3a». DTUYECKHE aCIEKThI
HccleIOBaHuM B 00J1acTu
pEIaKTUPOBAHUS TEHOMA U CTBOJIOBBIX
KJIETOK.

['enetrueckue GaKTOPHI MOBBIICHHOM
YyBCTBUTEJIILHOCTH Y€JIOBEKA

K pU3NYECKOMY U XUMUYECKOMY
3arpsi3HEHUIO OKPY KArOLIEH CPeIbl.
I'eneTndeckast mpeapacoIOKEHHOCTh
YeJIOBEKA K MaTOJIOTHUSIM.
JdemMoHcTpanuu

Tabauywl u cxemwvr: «Kapuortun
4yesoBekay, «MeTo bl U3yUYeHus
TE€HETUKU YeloBeKay, «['eneTnueckue
3a00JI€BaHUS YEIIOBEKAY.
IIpakTueckas padora
«CocTaBIIeHHE U aHAJIU3 POJIOCIOBHOM

CHUKBEHCOBBIC).

OnuchIBaTh METOJIbI COBPEMEHHOTO
OTpeIeSICHHs TEHOTUIIA OPTaHU3Ma:
MOJTHOTEHOMHOE CEKBEHUPOBAaHUE,
T€HOTUIIUPOBAHUE, B TOM UYHCIIC

¢ nomosto [IIP-ananu3a.
XapakTepu30BaTh HaCJIEACTBEHHbIC
3a00JIeBaHMs Y€I0BEKa U 3a00JICBaHUS
C HaCJICACTBEHHOU
MIPEAPACIIONIOKEHHOCTBIO.
CpaBHUBATH T€HHBIC, XPOMOCOMHbIE
00J1e3HH YeJIoBEeKa U 00JIE3HU

C HacJICACTBEHHOH
MIPEAPACIIONIOKEHHOCTBIO.
VYcranaBiMBaTh B3aUMOCBS3b MEXKITY
HacJIeICTBEHHBIMHU 3a00JICBaHUSIMHU
YyeJIOBEKa U MX F'eHETHYECKON OCHOBOM.
OO0O0CHOBBIBAThH 3HAYCHUE MEIUKO-
F€HETUYECKOTO KOHCYJIbTUPOBAHUS

B IIPEJIOTBPAIIICHUN U JICYCHUU
HAacCJIeCTBEHHBIX 3a00JIeBaHUI
yeJIoBeKa

Hroro yacoB no teme 3
15 | Tema «Cejiekuusi OpraHu3MoB»
15.1 | OcHOBHBIE NOHATHS 1 JlomecTuKanus U CEIEKIIHNsL. PackpriBaTh coneprkaHre OCHOBHBIX

CCJICKIINH

3apoKIeHHUE CENCKIIUU
U JIOMECTHUKAIINHU. Y YeHHE

MOHSTHM: CCIICKI A, IOMCCTHUKALIN I,
IMPpUMHUTUBHAs CCIICKINAA,
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H.M. BaBunosa o LlenTpax
MPOUCXOXKJIEHUS 1 MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. Poib cenexnnu
B CO3/IaHUU COPTOB PACTEHUHN U IOPOL
#KUBOTHBIX. COPT, MOpoAa, IITAMM.
3aKOH TOMOJIOTUYECKUX PSIOB

B HACJIEJICTBEHHOW N3MEHYHBOCTHU
H.N. BaBuioBa, ero 3HaueHHUE

JUTSL CEJIEKIIMOHHOM pabOoThI.
JemoHCcTpanuu

Ilopmpemui: H. V1. BaBunos,

N. B. Muuypumn, I'. JI. Kapneuenxo,
IT. IT. JIykbsinenko, b. JI. Actaypos.
Tabauywl u cxemol: «LleHTpBI
IIPOUCXO0XKJIEHUS U MHOT000pa3us
KYJIbTYPHBIX PACTEHUI», «3aKOH
TOMOJIOTHYECKUX PAJIOB

B HACJIEJACTBEHHOW N3MEHYUBOCTH.
Jlaboparopnasi padora
«M3yuyeHue copToB KyJIbTYPHBIX
pacTEeHU U MOPOJ JOMAIITHUX
KUBOTHBIX»

KOMOMHATUBHAS CEJIEKIIUS, COPT,
nopoja, ImTaMm.

ITepeuncnsiTe OCHOBHBIE 3TAIBI
Pa3BUTHS CEJNIEKIIUU KAK MPOLIEcCca

Y HayKH.

XapakTepu3oBaTh COJICPKAHUE
yuenus H. 1. Basuiiosa

o LleHTpax nmpoucxoxaeHus

1 MHOT000pa3us KyJIbTYPHBIX
pacTEHUM.

ITokassiBaTh L{eHTpBI IPOUCXOKACHUS
1 MHOT'000pa3us KyJIbTyPHBIX
pactenuii u LleHTpbI ToMecTUKauu
JIOMAIIHUX )KUBOTHBIX Ha KapTe
MHPA, CBA3BIBATH UX MECTOIOJIOKEHNE
C 0YaraMu BO3HUKHOBEHUSI JPEBHENIIINX
[ABWJIN3AIINN.

CpaBHHBATH COPT, IOPOAY, IITAMM

C BUIaMU-POJIUYAMM.

OO60CHOBBIBATh 3HAUCHNE 3aKOHA
TOMOJIOTUYECKUX PAJIOB

B HACJICJACTBEHHOMN M3MEHYHUBOCTH

H. . BaBunoBa a5 CEJIEKIIMOHHOM
paboTHhLI.

OnuchIBaTh MEPCIIEKTUBBI
JIOMECTUKAIIMU ¥ CO3JaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHHH, TOPO
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JOMalIHUX KUBOTHBIX U IITaAMMOB
MUKPOOPIraHN3MOB

152

MeTtoabl
CEJICKIIMOHHOM
pabotel. CoxpaHneHue,
W3y4YCHHUE

U UCII0JIb30BaHUEC
FeHETUYECKHUX

pecypcoB

MeTonb! CeNeKITMOHHOM PaOOTHI.
HckyccTBeHHBIN OTOOP: MacCOBBIN

Y UHJVMBUAYAJIbHBIA. DTaIbl
KOMOWHAITMOHHOW CENEKITHH.
HcnpiTanne mpon3BoauTeIen

1o MOTOMCTBY. OTOOP MO TEHOTHUITY

C TIOMOIIIBIO OIEHKHU (heHOTUIIA
MOTOMCTBA M OTOOP MO T€HOTHITY

¢ nomonipio ananuza JJHK.

N cKyCCTBEHHBIM MyTareHe3 Kak METO/T
CEJICKIIMOHHOM paboThI.
PaanannoHHbIN 1 XUMUYECKUI
MyTareHe3 KaKk ICTOYHHUK MYTali

Y KyJIBTYPHBIX ()OPM OPTaHU3MOB.
Hcnonp30BaHne reHOMHOTO
pPENAKTUPOBAHUS U METOJIOB
pexoMOuHaHTHBIX JIHK 111 nonyuenus
HCXOJHOI'0 MaTepuaa JJisi CEJIEeKIUH.
ITonydenune noJIUIIONI0B.
BuyTtpuBugoBas rubpuauzanms.
bIM3KOpOACTBEHHOE CKPENTUBAHME,
i uHOpuuHT. HeponcteenHoe
CKpelIMBaHue, WIH ayTOPUJIUHT.
I'eTepo3uc u ero npUyYrHEI.
Hcnonp3oBanue rereposuca

PackpbIBaTh conep:kaHre TEPMUHOB

Y TIOHSITHI: UICKYCCTBEHHBIN 0TOOD,
MIPOU3BOAUTEINH, IKCTEPHED,
OJIN3KOPOACTBEHHOE CKPEIIMBAHUE,
WM UHOPUIMHT, HEPOJICTBEHHOE
CKpELIMBAaHUE, NN ayTOPUIUHT, YHCTAsS
JUHUS, TeTepo3uc (rudpuaHas cuia),
T€HOMHOE PEIaKTUPOBAHUE,
HCKYCCTBEHHbBIN MyTareHes, (hakTophbl-
MyTareHsl, MOJUILION b, OTAAIICHHAS
ruOpHuan3anns, CCKBEHHPOBaHHE.
XapakTepu30BaTh OCHOBHBIE METO IbI
CEJIEKLUH PACTEHUUN U KUBOTHBIX:
UCKYCCTBEHHBIA OTOOD

Y THOPUIU3ALIHIO.

CpaBHUBATh MaCCOBBI NCKYCCTBEHHBIN
0TOOp C UHAUBUAYAJbHBIM, TOKA3bIBATh
UX 3HAYEHHE JIJIS CEIeKLUN
KYJIbTYPHBIX PACTEHUH U TOMAITHUX
KUBOTHBIX.

[IpuBOANTH KOHKPETHBIE IPUMEPDI
OTJIaJICHHOUW r'MOpUIN3AIIMK B CEJIEKIIUH.
OnuceiBats onbIT I'. J1. Kaprieuenko

10 TIPEOJIOJIECHUIO OECTUIO NS
MEXBUJIOBBIX THOPU/IOB.
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B cenekuuu. OtnaneHHas
rubpuauzanus. [Ipeogonenue
OecrI011si MEKBHI0BBIX THOPHUIOB.
JIOCTVIKEHUS CEJIEKLIMU PACTEHUN U
KUBOTHBIX.

CoxpaHeHre 1 U3yUYEeHHE TeHETUYECKUX
PECYPCOB KYJIbTYPHBIX PACTEHUHN U UX
JTUKUX POAUYEH ISl CO3MaHUS HOBBIX
COPTOB M THOPHUIOB
CEIIbCKOXO03AMCTBEHHBIX KYJBTYP.
JemoHCcTpanuu

llopmpemuwi: H. 1. BaBunos,

N. B. Muuypus, I'. 1. Kapneuyenko,
H. bopnoyr, 1. K. benses.

Tabnuywvl u cxemot: «KMeTOOBI
cenekumny, «OTaanreHHas
rudpuauzanus», «MyrtareHnes».
JlaGopaTopHas padora

«3y4eHne METOI0B CEIIEKIUU
pacTEeHHIN

IIpakTyeckas padora

«lIpuBUBKa pacTEHUIN».

Irekypeusi KOCHOBHBIE METO/IbI

Y IOCTUKEHHUSI CEJIEKIINU PACTEHU

M )KMBOTHBIX (Ha CEJICKIIMOHHYIO
CTaHIINIO, TJIEMEHHYIO (hepMy,
COPTOMCIIBITATENIbHBIN YYaCTOK,

Pa3znnuate Ha N1300pakeHusX (cxemax,
Ta0IUIAX) Y OTJACIbHBIX
MPEJICTABUTENIEN KOHKPETHOTO COPTA
Y TIOPOIBbI XO3STUCTBEHHO TIEHHBIC
MPU3HAKHN, HEOOXOIUMBIC YEJIOBEKY.
XapakTepru30oBaTh POJIb CENEKIINN

B 00€CTIICYeHUH TIPOIOBOJILCTBEHHON
0€30MacHOCTH YEJI0OBEYECTRA.
[IpuBOANTH KOHKPETHBIEC TPUMEPHI
JTOCTKECHUN CEJISKITNH KYIbTYPHBIX
pacTeHUl U TOMaITHUX KUBOTHBIX

B Poccun
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B TEIUIMYHOE XO3SMCTBO,
B J1a0OPATOPHIO arPOYHUBEPCUTETA
WM HAYYHOTO IIEHTPA)»

HTtoro yacoB 1o teMe 4
16 | Tema «bUOTEXHOJIOTHSI U CHHTETHYECKAs] OMOJIOTHS»
16.1 | BuoTeXHOIOTUs KaK 1 OOBEKTHI, UCTIOJIb3yEMbIC PackpriBaTh copepxaHue TEPMUHOB

HayKa M OTpacib
MIPOM3BOJICTBA

B OMOTEXHOJIOTUH, — KJIETOUHBIE

Y TKaHEBbIE KYJbTYPHI,
MUKPOOPTraHU3MBbI, KX XapaKTEPUCTUKA.
TpaauimonHas OMOTEXHOJIOTHSL:
xJieOomeueHne, MoyyeHue
KUCJIOMOJIOYHBIX MPOJYKTOB,
BUHOJENHE. MUKPOOMOIOTUYECKUI
cuHTe3. OOBEKTHI
MUKPOOHOJIOTUUECKUX TEXHOJIOTHH.
[TpousBoacTBO O€Ka, AMUHOKUCIIOT
Y BUTAMUHOB.

JleMoHCTpanuu

Tabnuywr u cxemol: «Mcrmoap3oBaHne
MUKPOOPraHU3MOB B IPOMBIIIJIEHHOM
MIPOU3BOCTBEY.

Jlaboparopnasi padora

«3yyenue 00bEKTOB
OMOTEXHOIOTHI.

IIpakTnuyeckas padora
«ITosyyeHne MOJIOYHOKHUCITBIX
POIAYKTOBY.

Y TIOHATUN: OMOTEXHOJIOTHS,
TpaauIIMOHHAass OMOTEXHOJIOTHS,
MUKPOOHUOJIOTUUECKUN CUHTE3,
MUKPOOHOJIOTHYECKAsT TEXHOJIOTHS.
[TepeuuncnsaTe HampaBICHUS
OMOTEXHOJIOTHH, LICJIN U 3a]a4H,
CTOSIIIME TIepe]] OMOTEXHOJIOTUEH.
XapakTepuszoBaTb 00bEKTHI,
HCIIOJIb3YEeMbI€ B OMOTEXHOJIOTUH, —
KJICTOUYHBIE M TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHEIC METO/IBI
TPaJIUIIMOHHON OMOTEXHOJIOTUH

1 IOCTHXKEHUSI MUKPOOHUOJIOTUUECKOM
TEXHOJIOTHH.

OO00CHOBBIBATH 3HAUCHHUE
OMOTEXHOJOT U

IUIS CEIIBCKOXO03SIMCTBEHHOT'O
MIPOU3BOICTBA
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JKCKypcus «bHOTeXHOIOrUs —
Ba)KHEUIIIas MPOU3BOIUTEIIbHAS CHUJIA
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
MIPOU3BOICTBO)»

16.2

OcHOBHBIC
HampaBJICHUS
CUHTETHYECKOU
OMOoJIOrun

Co3nanue TeXHOIOTUI

Y HTHCTPYMEHTOB LICJICHAIIPABIEHHOTO
M3MEHEHHS U KOHCTPYUPOBAHUS
T€HOMOB C LIEJIBIO TI0JIyYEHUS
OpraHMW3MOB U UX KOMIIOHEHTOB,
COJIEpIKAIlNX HE BCTPEYAIOLIHNECS

B IIPUPOJIe OMOCUHTETHUECKUE MTyTH.
Kierounas nnxxenepus. Metonasl
KYJbTYpPbI KJIIETOK U TKaHEW PaCTEHUU U
#*uBOTHBIX. Kpnobanku. Comatnyeckas
ruOpuIn3alus U COMaTUYECKUN
smOpuorenes. Mcnonb3oBanue
rarIONJIOB B CEJIEKIINM PACTCHUM.
HcKkycCTBEHHOE OIIOAOTBOPEHUE.
PexoHCTpyKIHS SULIEKIIETOK U
KJIOHHPOBAHHE KUBOTHBIX. MeTon
TPAaHCIUIAHTALIUU SJIEP KIETOK.
JlemoHCcTpanuu

Tabauywl u cxemol.: «Knetounas
VHXECHEPUS»

PackpsiBaTh coziep:kaHuE TEPMUHOB

Y TIOHSATHI: KJI€TOYHAS] MHKEHEPHS,
KJICTOYHAs! TEXHOJIOTUsI, METO]T
KYJIbTYPbI KJIETOK U TKaHEM,
TOTUIOTEHTHOCTb, IUTIOPUIIOTEHTHOCTD,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJIBHOE
Pa3MHOKEHUE PACTECHUIN, COMaTUYECKas
ruOpuIn3alys, rariou/Ibl, THOPUIOMBI,
MOHOKJIOHAJIbHBIE U TTOJIMKIIOHATbHBIE
aHTHUTENA, METOJI TPAHCIUIAHTALIAH SIIEP,
KJIOHUPOBaHHUE.

XapaKTepu30BaTh OCHOBHBIE
HaIIpaBJICHUS] CHHTETHYECKON
OMOJIOTHH.

OnucbIBaTh HA KOHKPETHBIX MPUMEPAX
METO/Ibl KJIETOYHON WHKEHEPUHU.
[TIpuBoANTHE pPUMEPHI UCIIOIB30BAHMS
MOHOKJIOHAJIbHBIX Y MOJUKIOHAIbHBIX
AHTUTEN B MEJIMIMHE.

OueHnBaTh 3HAYEHUE CUHTETUYECKOM
OMOJIOTMH JJIsI CEJIbCKOT'O XO3SMCTBA

Y MEJIULIUHbI
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16.3 | XpomocomHas 1 XpOMOCOMHAs U TEHHAsI MHKEHEPUS. PackpeiBaTh cojiepKaHue TEPMUHOB
Y TEHHAsl UHXKEHEPUS HckycCcTBEHHBIN CUHTE3 T€HA U Y TOHSITUIA: T€HHAs UHKEHEPUS,

KOHCTPYHPOBaHNE PEKOMOMHAHTHBIX PECTPUKLIMOHHBIE SHIOHYKJIEa3bl
JIHK. JTocTrkeHus: 1 Ne€PCIEKTUBBI (pecTpUKTa3bl), TUMKUE KOHIIHI,
XPOMOCOMHOW ¥ T€HHOM NHXKEHEPHUH. MJIa3MHUJIbI, PECTPUKIINS,
DKOJIOTUYECKHUE U ITUUECKUE JUTHPOBaHUE, TpaHCPOopMaIus,
po0JIeMbl TEHHON WHXKEHEPUH. CKPUHUHTI, TPAHCT€HHBIE
JleMoHCTpanun (reHeTnyecKu MOIU(DUIIIPOBAHHBIE)
Tabauywvl u cxemol: «I'eHHast OpraHU3MBl.
VHXECHEPUS» OnucbIBaTh METOIBI

PENPOAYKTUBHOTO U TEPATIEBTUYECKOTO
KJIOHUPOBAHUSI, KJIICTOYHbIE T
€XHOJIOTMH U CIIOCOOBI T€HETUYECKON
WH)KEHEPUU.

XapakTepu30BaTh JOCTHKEHHS T€HHON
WH)KEHEPUU.

O1neHUBaTh YKOJIOTUYECKHUE

U 3 TUYECKUE TPOOIEMBI
KJIOHUPOBAHUS U CO3JJaHUS
TPAHCTEHHBIX OPTaHU3MOB,
NEPCIIEKTUBBI PA3BUTHUS

XPOMOCOMHOW U TEHHOM

WHXEHEPUH
16.4 | MenunuHckue 1 MenuuuHCKHEe OMOTESXHOIOTHH. PackpriBath conepxxkanue
OMOTEXHOJIOTHH TEPMHUHOB U MOHSATUMN: MEIUIIMHCKAS

OMOTEXHOJIOTHS, METaOOJIOMHBIN
aHAJIN3, TEHOLIEHTPUYECKUM aHaIU3,
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[IEpCOHAIN3UPOBAHHASA MEAULIMHA,
pereHepaTtuBHasl MEAULIMHA.
XapakTepu3oBaTh METObI
MeTab0JIOMHOTO U F€HOLEHTPUYECKOTO
aHaIu3a; UCIIOJIb30BAHUE CTBOJIOBBIX
Ki1eToK; I IL{P-quarHocTuky; TapreTHyro
TEpaIuio paka

HToro yacoB 110 Teme 4
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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11 KUIIACC

HanmenoBanue

Ne KommuectBo OcHOBHbIE BU/IbI AEATETBHOCTH
pa3ziesioB U TeM [IporpamMmHO€ coaepKaHne

n/n 4acoB 00y4aroImuxcs

y4eOHOTro npeameTa
1 | Tema «3apo:xneHne u pa3BUTHE IBOJIOIUOHHBIX NPEJACTABJICHUN B 0HOJIOTHH»
1.1 | OBomronMOHHAS 1 OBosonmonHas Teopust Y. JlapBuHa. PackpriBaTh coepxaHne TEPMUHOB

teopus Y. Jlapsuna

IIpennocwbuiku BO3HUKHOBEHHUS
napBuHU3Ma. JKU3Hb U Hay4YHas
nearenbHocTh Y. JlapBuHa.
JleMoHCTpanuu

Ilopmpemuwi: Apucrtorens, K. JIunuei,
K. b. Jlamapk, 3. XK. Cent-Unep,

K. KroBbe, Y. /lapBuH.

Tabnuywl u cxemovl: «CucteMa KHUBOU
npupobl (o K. JIunuero)»,
«JlecTHHIIA )XUBBIX CYILIECTB

(mo Jlamapky)», «MexaHu3m
(dbopMupOBaHUS IPUCTIOCOOTICHUN

Y PACTEHUH U )KUBOTHBIX

(nmo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectsus U. /lapsunay,
«Haxonxu Y. JlapBuna»

Y TIOHSATHUM: KpEeallMOHU3M, BU/I,
cUCTeMaTHKa, OMHapHas HOMEHKIaTypa,
MCKYCCTBEHHAsl CUCTEMA
KJIacCU(PHKAMU OPTraHU3MOB,
HUCTOPUYECKUM METO/, JAPBUHU3M.
XapaKTepu30BaTh B3IJIS/IbI
ApucroTtens, OMneaokia, Jlykpenus
Kapa, /I. Pes Ha pa3Burtue ;xuBoi
MIPUPO/IBI.

OuenuBats Briajg K. JIunHes

B pa3BUTHE OUOJIOTHH.

CpaBHUBATH B3IJISbI HA BUJ

n >Bomonuio K. JImunes, K. b.
Jlamapka u Y. [lapBuna.

Kputnuecku oneHnBaTh
KPEALMOHUCTCKUE B3IJIS,IbI HA dKUBYIO
MIPUPOLY.

[lepeuncnaTh KyJbTypHO-UCTOPUUYECKHE
1 €CTECTBEHHO-HAYYHBIE IPEATIOCHUIKA
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MOSIBJIEHUS SBOJTIOLIMOHHON TEOPUU

Y. JlapBuHa.

OnuceIBaTh poJib HCTOPUYECKOTO
METO/1a.

N3naraTh CyIHOCTb SBOJTIOLUOHHOM
teopun Y. /lapBuHa.

Ha3spiBath ocHOBHBIE (DaKThI OHOTpaduu
Y. JlapBrHa 1 3TaIbl CO3AaHUSI UM
ABOJIIOLIMOHHOMN TEOpUU

1.2

JIBroKy11Me CUIIbL
HBOJIIOLIMM BUJIOB
o Y. /lapBuny

JIBMKyIIME CUJTBI BOJIIOIIMU BUIOB
o Y. JlapBuHy (BbICOKas
WHTEHCUBHOCTb Pa3MHOXKCHUS
OpraHU3MOB, HACJIEICTBEHHAS
W3MEHYUBOCTh, 0OpHOa

3a CYIIECTBOBAHUE, ECTECTBEHHBIN
Y UCKYCCTBEHHBIN 0TOOD).
JlemoHCcTpanuu

Ilopmpem: Y. JlapBuH.

Tabauywl u cxemwvl: «PopMbl OOPHOBI
3a cyuiecTBoBaHue», «Iloposs
roiy6eit», «Muoroo0pasue
KYJbTYPHBIX (POPM KamycCThI»,
«ITopoapl TOMANTHUX )KUBOTHBIXY,
«CxeMa o0pa3oBaHusi HOBBIX BUJOB
(mo Y. Jlapuny)», «Cxema
COOTHOIIEHHUSI IBUKYIINX CHJT
HBOJTIOLIUID

PackpriBaTh cosiepkaHue TEPMUHOB

Y TIOHSTHI: HACJIEICTBEHHOCTb,
HM3MEHYUBOCTb, UICKYCCTBEHHBIN OTOOD,
O60opn0a 3a CyIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD.

N3narath CyIiHOCTb yUECHUS

Y. JTapBuHa 00 UCKYyCCTBEHHOM OTOOPE.
XapakTepus3oBaTh ABUKYIITUE CHITBI
ABOJIFOLIUH BUJIOB 1O J[apBuHY.
[TpuMeHsTh 3HaHUS O IBUXKYIIIUX CHIIAX
ABOJIIOLIMM BUIOB 110 JlapBUHY

U1 O0OBSICHEHUS MHOT'0OOpa3usl BUJIOB,
MOPO/JT IOMAIIIHUX KUBOTHBIX U COPTOB
KYJIbTYPHBIX PaCTCHUU
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1.3 | ®opmuposanue 1 OdopmileHrE CUHTETHYECKOU TEOPUU PackpriBaTh coepxaHne TEPMUHOB
CUHTETUYECKON spomonuu (CTI). HeliTpanbHas Y NIOHATHN: TapBUHU3M, MyTallUU,
TEOPHUH IBOJIOLNH Teopus 3BoIOIMU. CoBpeMeHHas MYTalMOHHBIN IPOLECC.

HBOJIIOLIMOHHAS OHMOJIOTHS. OOBSICHATH IPUYHMHBI KpU3UCA
3HaYeHUE IBOJIIOIIMOHHON TEOPUU JapBUHU3MA.
B (hpopMUPOBAHUM €CTECTBEHHO- OO60CHOBBIBATH 3aKOHOMEPHOCTh
Hay4YHOU KapTUHBI MUpA. TpaHchopMalu TapBUHU3MA
JleMoHCTpanun B CUHTETUYECKYI0 TEOPHUIO IBOJIIOLIAU
llopmpemui: C. C. UeTBEpUKOB, (CTD).
1. 1. HImanbrayses, J. Xonznei, N3narate ocHOBHBIE noJI0keHUs CTO.
H. K. besies. OuenuBatsb Brian I'. Jle @pusa,
Tabauyst u cxemvi: «OCHOBHBIC C. C. YerBepukona,
ITOJIOKEHUS CHHTETUYECKON TEOPUH N. W. IImaneraysena, /. K. bensieBa
ABOJIIOLIUN B (hopmupoBanue CTD.
OuenuBatb 3Hauenune CTO
B (hOPMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa
Htoro gyacos o teme 4
2 Tema «MuKpPO3BOIIOLHUSA U €€ Pe3YJIbTATHD)

2.1 | Dramnbl 3 [Tomyssaus kak 3neMeHTapHas PackpsiBaTh coziepxaHne TEpPMUHOB
HBOJIFOLIMOHHOTO eauHuna 3Boronuu. CoBpeMEHHbIE Y ITOHATHN: MUKPOIBOJIIOLINS,
npoiecca: METO/IbI OLIEHKH F€HETUYECKOTO MaKpO3BOJIIOLMS, MYy TalluH, IOy IS,
MUKPOIBOJIFOLUS pa3zHoo0pasust U CTPYKTYpPbl KOMOHMHAIIUY T€HOB, TeHO(OH,

Y MaKpOd3BOJIFOIUSL. nomnysiuil. Ismenenue renodonga AJIIEMEHTAPHOE IBOJIIOLIMOHHOE SIBJICHHE.
[Homynsaums — MOIYJISIUN KaK 2JIEMEHTAPHOE XapakTepu30BaTb MUKPOIBOJIIOLMIO KAK
JJEeMEHTapHAas HBOJIFOLIMOHHOE SIBJICHHE. 3aKOH 3Tan NOSBJICHHS NPUCIIOCOOIECHUI
CAHULA S5BOJTIOINHN reHeTndeckoro papHoBecus JI. Xapau, | ¥ BUI00Opa30BaHUS.
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B. Baiin6Gepra.

JleMoHCTpanun

Tabauywl u cxemovr: «MyTaumoHHas
M3MEHYUBOCTHY, «llonmysimonHas
CTPYKTypa BUJa», «Cxema IpOosBIICHUS
3aKoHa Xapau—BaitHOepray.
Jlaboparopnasi padora

«BpIsiBIEHME U3BMEHUHUBOCTH Y 0co0Oei
OJIHOTO BUJIa»

XapakTepu30oBaTh MOMYJISIUAIO KaK
AJIEMEHTAPHYIO €IMHUILLY SBOJIFOLUH.
ITepeuncisaTe npu3HAKU UACATIBHOU
MONYJISIIIAN U OOBSICHATD YCIOBUS
BBINIOJTHEHUS 3aKOHA Xapau—
BaitnGepra.

[IpuMeHATh UMEIOIIUECS 3HAHUS

JUTs1 OOBSICHEHUS IPUYMH U3MEHUUBOCTH
y oco0eit 0JJHOTO BUAA

2.2

DneMeHTapHbIe
(aKkTOpBI IBOJIOIIUN

DnemeHTapHbIe PaKTOPHI (ABUKYIINEC
CHUJIBI) SBOJIIOIIMU. MyTalmOHHbIN
nporecc. KomOnHaTuBHas
U3MEHYUBOCTD. Jlpeiid reHos —
Clly4aiiHble HEHANIPaBJICHHBIE
W3MEHEHHUS YaCTOT aJlIeNnen

B MOMYJISIUAX. DPPexT ocHoBaTENS.
Murpanun. U300 momy nsuuin:
reorpaduueckas (IpOCTPaHCTBEHHAS ),
ouosiornyeckasi (penpoayKTUBHAs).
JlemoHCcTpanuu

Ilopmpempwi: C. C. UeTBEpUKOB,

D. Maiip.

Tabauyst u cxemvi: «JIBUKYITUE CUIIBI
ABOJIIOLNHY, « DKOJIOTHYECKas
W30S OMYJISALUA CEBAaHCKOU
dbopenny, «['eorpadudeckas nzonsus
JIMCTBEHHUILIBI CHOUPCKON

PackpriBaTh cojiepkaHne TEPMUHOB

Y MIOHATUMN: MYTaIllMOHHBIN IIPOLIECC,
KOMOWHATHUBHASI HK3MEHYUBOCTD,
MONYJISIIIUOHHBIE BOJIHBI, Ipeii( reHoB,
MUTpaIWy, U30JIA1IUs, Teorpaduueckas
(mpocTpaHCTBEHHAs ) U30JISLIMS,
ounonornyeckas (penpoayKTUBHAs)
uzossius, 3pPext ocuHoBaTens, 3 HexT
OYTBUIOYHOTO TOPJIBIIIKA.
XapakTepu30BaTh JJEMEHTAPHBIE
(baKTOPBI (IBIKYIINE CHUITBI) SBOTIOIINU.
OuenuBatsb Bkian C. C. YerBepukona,
9. Maiipa B pa3BUTHE IBOJIIOLIMOHHOTO
YUECHHUSL.

OOBSICHATH MPUYHHBI HEHATIPABIIEHHOTO
JNEUCTBUS JIEMEHTAPHBIX
HBOJIIOIMOHHBIX (PaKTOPOB.

[IpuMeHsATh UMEIOITUECS 3HAHUS
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Y JIUCTBEHHHUIBI 1Ay PCKOW»,
«ITonmynsilMOHHBIE BOJIHBI YUCIIEHHOCTH
XUIIHUKOB U )XEPTB»

O JBIKYILIMX CHJIAX 3BOJIIOLIUN
1St OOBSICHEHUSI MPUYUH pa3Hoo0pasus
reHo(oH/1a NOMyJsIUUKA OJHOTO BU/IA

2.3

EcrecTBennsbrit
0TOOp —
HaMNpaBJIOIINI
(baKkTOp IBOJIIOIUU

EcrectBennsbIi 0TOOD —
HaIpaBIsSoMUi (PaKTop SBOTIOLHUU.
@DopMBbI €CTECTBEHHOTO 0TOOpA:
TBUKYIIHANA, CTAOVITH3UPYIOTIHM,
pa3pbIBaONTU (IU3PYIITUBHBIN).
[TonoBoit oT60p. Bo3nukHOBeHNE

Y DBOJTIOIMS COIUAITLHOTO MOBEICHUS
KUBOTHBIX.

JdemMoHcTpanuu

Tabnuywl u cxemol: «CxeMa IEUCTBUS
€CTECTBEHHOTO 0TO0pa», «DopMbI
OOpBOBI 32 CYIIECTBOBAHUEY,
«MBaycTprabHBI METaHU3M,
«OKuBBIEC UCKOTIACMBIC)

PackpriBaTh copepkaHue TEPMUHOB

Y TIOHSATHUM: €CTECTBEHHBIN 0TOOD,
JIBUKYIIANA 0TOOP, CTAOUITU3UPYIONITUH
0oTOOp, pa3phIBaIOIIUA OTOOP, MOJTOBOM
oT0op.

XapakTepu3oBaTh €CTECTBEHHBIA OTOOD
KaK JBUXKYIIYIO U HAMIPABIISIIOULYIO CUITY
HBOJIIOIUH, €T0 (POPMBI.

Paznuyath hopMBI €CTECTBEHHOTO
oTOOpa B MOMYJISALHUSIX, IPUBOJIUTh
MPUMEPHI JICUCTBUS B TOMYJISAIUAX
(hopM eCcTeCTBEHHOTO 0TOOpA.
OOBACHSITH IPEANOCHUIKU

JUISL IEMCTBUS JBUKYILEN

U crabunusupyronieit popm
€CTECTBEHHOTO 0TOOpA.

CpaBHuBath (HOPMBI €CTECTBEHHOTO
otOopa, esiaTh BBIBOJbI HA OCHOBE
CpaBHEHUHI.

[IpuMeHsTh UMEIOLIIUECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

ISl OOBbSICHEHUS TTPOLIECCOB,
MPOUCXOJIAIINX B MOMYJISIUSIX BUTOB
OpraHU3MOB
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2.4

[TpucnocobneHHOCTH
OpraHU3MOB KaK
pe3ysbTar
MHUKPO3BOIIOITUH

[Ipucnoco6IeHHOCTh OPraHU3MOB KaK
pe3ybTaT MUKPOIBOJIOIIHH.
Bo3HukHOBEHHE TTPUCTIOCOOTICHHMIA

y opraau3MoB. ApoMop¢h 036l

u uanoanantanuu. [Ipumepst
MIPUCIIOCOOJICHUI Y OPraHU3MOB:
Mopdonorunueckue, GU3N0IOrnIecKue,
OMOXNMUYECKHE, TIOBSCHUYCCKHE.
OTHOCUTENBHOCTH IPUCTIOCOOTICHHOCTH
OpPraHU3MOB.

JlemoHCcTpanuu

Tabnuywl u cxemvl:
«ITokpoBUTETHCTBEHHAS OKpaCKa
KUBOTHBIX», «[Ipeaymnpexaromnias
OKpAacKa >KUBOTHBIX),
«DU3HOTIOTHYECKHE aIalTaIlum,
«IIprcrnocoOIeHHOCTh OPTaHU3MOB U
€€ OTHOCUTEIBHOCThY.
O6opynoBanue: repOapuu pacTEeHUI;
KOJUIEKIIUY HACEKOMBIX; Uyyesia MTHIL U
3BEpEN C IPUMEPAMHU PA3IMYHBIX
MIPUCTIOCOOICHUH.

JlabopaTopHasi pabora
«IIpucniocoOneHus: OpraHu3MOB U UX
OTHOCHUTENbHAS 1EJeCO00Pa3HOCTDY.
JlaGopaTopHas padora

«M3yuenne apoMopo30B 1

PackpbiBath coniepikanne TepMUHA
MPUCTIOCOOJIEHHOCTh OPraHU3MOB
(amarnrranust), apomopdo3,
UIMOa IaTl TAIHSL.

[TpuBOANTH KOHKPETHBIC IPHUMEPHI
[IPUCTIIOCOOJIEHUI OPTaHU3MOB
(Mopdoorudeckue, GU3N0IOTHIECKHE,
OMOXUMHUYECKHE, TTOBEICHUCCKHE).
OOBSICHATH MEXaHU3M BO3HUKHOBCHUS
MPUCTIOCOOICHUN Y OPraHU3MOB.
[TpuBoauTH IpUMEPHI ApOMOP(HO30B

Y UIMOAIANTAlNI y paCTEHHUI

1 )KMBOTHBIX.

OOBICHATH poJib apOMOP(PO30B

B OCBOCHUU OPTraHU3MaMH HOBBIX CpPeJT
oOuTaHus.

OOBSACHSITH POJIb UANOAAANITAIIAN

B [IPUCIIOCOOICHUHN OPTaHU3MOB

K KOHKPETHBIM YCJIOBHSIM CPE/IBI.
JI0Ka3bIBaTh OTHOCUTENIBHBIN XapaKTeP
MPUCTIOCOOJICHHOCTH U TIPUBOJIUTD
PUMEPBI OTHOCUTEIHHOCTH aaNTaIllUH.
PackpbpIBaTh 3HAYCHHE JIBIKYIITUX CHJT
HBOJTIOIUHU B (DOPMUPOBAHHUH
MIPUCTIOCOOICHU N
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WIMOAJANTAlNM Y PACTCHUH
U JKUBOTHBIX)

2.5 | Bug, ero kpurepun Bun, ero kputepuu u CTpykTypa. PackpsiBaTh cojiepxaHue TEPMUHOB
U CTPYKTypa JleMoHCTpanun Y TIOHSTHI: BUJ, KPUTEPUHU BUIA,
Tabauyvr u cxemol: «Kpurepun Buaa», | moauMop(usM, BUIbI-IBOMHUKH, apeall,
«Buapl-neoiinukn», « CTpyKTypa BUJA | 3KOJOTWYecKast HHIIA, OIS,
B IIPUPOJIEN. BHJIOBOM KapUOTHUIT, KOCMOIIOJIUTHI,
OOopynoBanue: repObapuy paCTeHUN; | SHIEMHKH, OJBUIbI, SKOTHIIL.
KOJIZICKIIUM HACCKOMBIX; Yy4ena NTUL | XapaKTepU30BaTb KPUTEPUU BUIA
Y 3BEPEU PA3HBIX BUJIOB. (Mopdonorudeckuii, TeHETUUECKH,
Jlaboparopnasi padora OMOXUMUYECKUN, TeOTrpaPUICCKUH,
«CpaBHEHUE BUIOB HKOJIOTHYECKUH, OMOXUMUYECKUN).
0 MOP(OJIOTHUYECKOMY KPUTEPHIO) OOBsICHATH HEOOXOTUMOCTh
MCIIOJIb30BaHUS BCEU COBOKYITHOCTH
KpUTEPUEB IS OPEICTICHUS BUI0BOM
MPUHA/JICKHOCTH OpraHU3Ma.
ITepeuncnsaTe OCHOBHBIE
BHYTPHUBHUIOBBIC TPYIIITHPOBKH.
OOBACHATH TPUUUHBI
CYIIECTBOBAHUS MOHO-
Y TIOJTUTUTTMYECKUX BUJIOB.
CpaBHUBaTh BUIbI
110 MOP(OJIOTUYECKOMY
KPUTEPUIO
2.6 | BunoobGpazoBanue BunooOpazoBanue kak pe3ysibTar PackppiBaTh coepkaHre TEPMUHOB
KaK pe3ysabTaT MUKpO3BoJIIOIIMU. N3ossiius — Y MOHSTHI: BU000pa30BaHMUE,
MUKPOIBOJTIOIUH. KITF0UeBOU (pakTop BUI000pa30BaHUS. M30JIALIMS, KOABOIIOLIUSL.
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CBa3b
MUKPOIBOJIIOIUN
Y DIUIEMUAOIOT AN

[Tyt 1 cnocoObl BUI000Opa30BaHUA:
ayornarpuaeckoe (reorpaguaeckoe),
CUMIIATPUUECKOE (IKOJOTUYECKOE),
«MTHOBEHHOE» (TTOJIUILIIONTA3AIINS,
rubpuauzanus). J[mmreaprHoCcTh
HBOJIFOIIMOHHBIX TIPOIIECCOB.
MexaHu3Mbl (OpMHUPOBAHUS
OMOJIOTMYECKOTO pa3HOOOpasusl.
Ponp sBomononHo# 6noaorun

B pa3pabOTKe HAyUYHBIX METOOB
COXpaHEeHUs1 OMOpPa3HO0Opa3usl.
MuUKpPOIBOIIIOLNSA U KOIBOIIOLHS
Mapa3uToB U UX X03s51eB. MeXaHU3MbI
(bopMHUpPOBaHUS YCTOWYUBOCTH

K aHTUOMOTHUKAM M CITIOCOOBI OOPHOBI
C HEW.

JdemMoHcTpanuu

Tabnuywvl u cxemor: «CrocoObl
BU1I000pa3oBaHusy, «I eorpaduueckoe
BHUJ1I000pa30BaHUE TPEX BUJIOB
JaHABIIIEHY, « IKOJIOTHUYECKOe
BHUJ1I000pa30BaHKE BUJOB CUHHUID,
«ITonmumnou sl pactennin», «KamyctHo-
peleuHbId THOPUIY.
O0opynoBanme: repObapuu pacTeHHM
OJIM3KUX BUI0B, 00Pa30BaABIINXCS
Pa3TUIHBIMH CIIOCOOAMMU

XapakTepru30BaTh BU000PA30BaAHNE
KaK pe3yJIbTaT MUKPOIBOJIIOIUH.
OOBSICHATE POJTH U3OJISIIUN

B 00pa30BaHUM HOBBIX BUJIOB.
XapakTepru30BaTh Pa3IMYHBIE CITOCOOBI
BUI000pa3oBaHus (AJUTONaTPUUIECKOE,
CUMIIaTPUYECKOE).

[IpuBOANTH KOHKPETHBIEC TPUMEPHI
BHJIOB, 00pa30BaBIINXCS PA3THIHBIMU
Croco0aMu.

[IpumeHsTh 3HaHUS CIOCOOOB
BUJ1000pa30BaHuUsl Jisl OO bSICHEHUS
MPUYUH MHOTO00pa3usi BUOB.
OOBSICHATH BOSHUKHOBEHHUE
YCTOMYMBOCTH MATON€HOB

K aHTHOHMOTHKAM

NToro uacoB mo teme

14
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3 | Tema «MaKpo3IBOJIIOIHUSA U €€ Pe3yJIbTAThbD)
3.1 | Makpo3BOJTFOIIHSI. 1 Metoabl n3y4eHHsI MaKpOIBOJIFOLIH. PackpsiBaTh coziepxaHne TEPMUHOB
[TaseoHTONOrNYECKME ITasieoHTONIOrNYECKHE METOBI Y TOHSTUNA: MAaKPO3BOJIIOLIUSA
METOJbI U3yUCHUS u3yueHus sBosronuu. [lepexonnsie (punorenes), nepexogHbie GPOPMBI,
SBOJIIOLIAN (bopMbl U HUITOTEHETUYECKUE PSAbI duoreHeTUYECKUE PSJIbI,
OpPraHU3MOB. MAJIEOHTOJIOT USI.
JleMoOHCTpanun XapaKkTepu30BaTh MaKPOIBOJIIOIUIO KaK
Tabauywl u cxemol: HAJIBUIOBYIO IBOJIIOINIO0 00pa30BaHMUS
«DusoreHeTUUECKU psij JOIIATN, KPYIHBIX TAKCOHOMUYECKUX €JINHULI.
«ApXEonTepUKCY, «3Bepo3yOnIe OOBsACHATH 3HAYCHUE
aiepb», «Cterouedantbny, MAJICOHTOJIOTUYECKUX UCCIENOBAHUI
«Puanoguter», «CeMeHHbBIE 11 TOJTy4€eHusl (PaKTOB HBOJIIOLIUU
MAITOPOTHUKI. OpPIraHHU3MOB.
O0opynoBaHme: KOJUIEKIINH, [IpuBOAUTH IPUMEPHI OPraHU3MOB,
repOapuu, MyJISKUA HCKOTTAEMbIX OTHOCSIIIINXCS K IEPEXOIHBIM
OCTaTKOB OPTaHU3MOB dhopmawm.
HaspiBaTh rpynibel OpraHu3MoB,
IUIsL KOTOPBIX BOCCTAHOBJICHBI
(buIOreHeTUYECKUE PAIBI.
CpaBHUBATH ITPOLIECCHI
MaKpO3BOJIIOLIMU 1 MUKPO3BOJIIOLIUN
3.2 | buoreorpaduyeckue 1 buoreorpagpudeckue MeTo b1 PackpbiBath cosiepkaHre TEPMUHOB
METO/bI U3yUECHUS u3yueHnus spoatronnn. CpaBHEHUE U MIOHATUMNA: Ouoreorpadusi, SHIAEMUKH,
ABOJIIOLIUA Gbropsl 1 PayHbl MATEPUKOB PEJIHKTHI.

1 ocTpoBOB. broreorpaduueckue
oOactu 3emiun. BUabl-oH1eMUKu
U PEIIUKTHI.

OO60CHOBBIBATH 3HAUECHUE
ouoreorpaduu s U3y4eHust
ABOJTIOIIMN OPTaHU3MOB.
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JemoHCcTpanuu

Tabnuysl u cxembi:
«buoreorpaduueckue 30HbI 3eMIIN»,
«/peitd KOHTUHEHTOBY», «PEeTUKTBIY.
O6opynoBanme: repObapun; KOJUICKIINH
HACEKOMBIX

[lepeuncnare Ouoreorpaduueckue
obnactu 3eMiIH U OOBACHATH IPUUUHBI
UX BBIJICTICHUS.

CpaBHuBathb (uiopy u (hayHy MaTEpUKOB
U OCTPOBOB, PACTEHHUS U JKUBOTHBIX
pa3HbIx Ouoreorpaduueckux o0JacTe.
[TpuBOIUTH IPUMEPHI PEITUKTOBBIX
OpraHU3MOB, BUJIOB-PHAEMHUKOB.
OOBACHATH NPUYUHBI COXPAHEHUS
BUJIOB DHJIEMUKOB U «KUBBIX
HCKOIIAEMBIX»

3.3

DOMOpHoIornuecKue
U CPaBHUTEJIBHO-
Mopdonoruueckue
METO/Ibl U3YUECHHUSI
IBOJIIOLIUU

OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-
MOP(}OIOrHUecKre METOIbl U3YUEHHUSI
sBoMONINN. | eHeTHYeCKre MEXaHU3MbI
HBOJIIOLIMY OHTOT'€HE3a U MOSIBICHUS
HBOJIIOLIMOHHBIX HOBLIECTB.
['omosiornyHbIE U AaHAJIOTUYHBIE
opransl. PyiumeHTapHbie opransl

M aTaBU3Mbl. MOJIeKyIsipHO-
reHEeTUYEeCKUE, ONOXUMHUYECKIE

U MaTeMaTUYECKUE METOIbI

U3y4eHUs 3BOTIONMHU. [ 'oMoIorHyHbIe
reHbl. COBpeMEHHBIE METO/IbI
MOCTPOCHUSA (PUITOTEHETHUECKUX
JIePEBHEB.

XPOMOCOMHBIE MyTAITH U DBOTFOIIHS
T€HOMOB.

PackpbiBath cosieprkaHre TEPMUHOB

U TIOHATHUM: IMOpuUoorus, Mopdoorus,
TOMOJIOTUYHBIE U AaHAJOTHYHBIE OPTaHbl,
PYJIUMEHTBI, aTaBU3Mbl, OMOXUMUYECKas
TOMOJIOTHSL.

XapakTepu30BaTh SMOPHOIOTHUECKHE,
CpaBHUTEIHLHO-MOP(]OIOruuecKue,
MOJIEKYJIIPHO-TEHETUYECKHE,
OMOXUMHUYECKHUE, MATEMAaTUYECKUE
METO/Ibl U3YUYECHHUSI SBOJIOIIH.
OOBSICHATH 3HaYEHNE YMOPHUOIIOTHUH,
CpPaBHUTEIBHOU MOPGOJIOTHH,
MOJIEKYJISIPHOM T€HETUKH, OMOXUMUH,
OMOUH(OPMATUKH JIJIS1 U3YUECHUS
HBOJIIOLIUY OPTaHU3MOB.

Onenusats Bknazx A. O. KoBanesckoro
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JemoHCcTpanuu

Ilopmpemuwi: K. M. bap,

A. O. KoBanesckuii, ®. Mromnep,
3. I'ekkensb.

Tabnuywvl u cxemsl: «HagaabHbIe
CTaJuu SMOPUOHATILHOTO Pa3BUTHS
MMO3BOHOYHBIX )KUBOTHBIXY,
«I"OMONOTHYHBIE Y AHAJIOTUYHBIE
oprasbb», «PyauMeHThI», « ATaBU3MBbI»,
«XpOMOCOMHBIE HAOOPBI YEJIOBEKA
Y IIUMITaH3e».

OobopynoBaHme: KOJICKIINH,
repOapuu, MyJISKM TOMOJIOTUYHBIX,
aQHAJIOTUYHBIX, PYJUMEHTAPHBIX
OpraHOB U aTaBU3MOB

B Pa3BUTHE BOJIOLMOHHOTO YUYEHUS.
OnuceIBaTh FTEHETUYECKUE MEXAHU3MbI
HBOJIFOLIMY OHTOTI'€HE3a U MOSIBJICHUS
HBOJIFOLIMOHHBIX HOBILIECTB.

[IpuBOAUTH MPUMEPHI ATABU3MOB U
PYIMMEHTAPHBIX OPTaHOB Y Pa3JIMYHbIX
OpPTraHKU3MOB U OOBSACHATH MPUUUHBI UX
MOSIBJICHUS.

[IpuBOANTH IPUMEPHI TOMOJIOTUYHBIX

Y aHAJIOTUYHBIX OPraHOB.

CpaBHUBaTh CTPOEHHUE OPTAaHOB

y OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX IPYyIIIIL.

[TpuBOaUTH IPUMEPHI ONOXUMUYECKOM
Y TEHHOU TOMOJIOT U U.

OuenuBarh 3HaU€HUE OMOMH(OPMATUKH
JUTSl U3YUYEHHUS 3aKOHOMEPHOCTEN
ABOJIIOLIMH

3.4

OO01e
3aKOHOMEPHOCTH
ABOJIIOLINHA

OO61m1e 3aKkOHOMEPHOCTH (TIpaBHIIA)

sBOTIONIMH. HeoOpaTUMOCTh SBOJTIOIUH.

AnanTuBHas paavaius.
HepaBHOMEPHOCTH TEMITOB 3BOJIOIUH.
JlemoHCcTpanuu

Tabnuywr u cxemol: «I'maBHEBIC
HaIpaBJICHUS IBOJIOIUNY, «O011I1e
3aKOHOMEPHOCTHU 3BOJIFOLIN

PackpeiBaTh cofep:kaHue TEPMUHOB

Y MOHATUN: CMeHa (PYHKIUI OpraHos,
HEOOPaTUMOCTb 3BOJIIOLINY, aAaNITHBHAS
paauanys, HEpaBHOMEPHOCTb TEMIIOB
OBOJIIOLUH, YEPEIOBAHUE ITIaBHBIX
HANpaBJICHUIN SBOJIIOIUH.
AHaJIU3UPOBATH MPUYUHBI
YepeL0BaHus IJ1aBHBIX HAIIPABICHUN
ABOJIIOLIUH.
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[IpuBOINUTH IpUMEPBI

IIPOUCXOKICHUSI OPTaHU3MOB

OT HECIIELUAIN3UPOBAHHBIX IIPEIKOB U
UX IIPOTPECCUPYIOLIEH CIIEIIUATN3aALNH.
OOBSICHATH IPUUMHBI HEPABHOMEPHOCTH
TEMIIOB JBOJIFOLIUH.

ITpuBOAUTE IpUMEPHI ATANTUBHOMN
paavanuu y OpraHu3MoB.

OOBSICHATH NPUYKUHBI HEOOPATUMOCTHU
ABOJIIOLIMN

Hroro vacos no Teme 6
4 | Tema «IIpoucxoxaeHune u pa3BUTHE *KU3HU HA 3emuie»
4.1 | I'mnotessl 2 Hayunble runore3sl IpOUCX 0K AECHUS PackpsiBaTh conepkaHue TEPMUHOB

BO3HUKHOBEHUS KU3HUA
Ha 3emuie

KU3HU Ha 3emiie. AOMoreHes

U nancnepmus. JJonayunbie
MPECTABICHUSI O 3aPOKICHUU KU3HU
(kpeanimonu3Mm). ['umnoresa
MTOCTOSTHHOT'O CaMO3apO3KICHHUS KU3HU
u ee onpoBepkeHue onsitamu O. Peuy,
JI. Cnannanuanu, JI. ITactepa.
[TpoucxoxaeHue Ku3Hu

1 acTPOOHOJIOTHS.

JlemoHCcTpanuu

Topmpemui: ®@. Penn,

JI. Cnannanuasnu, JI. [1acrep.

Tabauyel u cxemol: «CxeMa onbITa

@. Penn», «Cxema onbita JI. [TacTepa

Y TIOHATHI: KpeaIllmOHU3M, BUTAJIU3M,
MaHCIIepMusi, aOHOTeHe3.

W3naraTh HayYHBIC TUIIOTE3HI U TEOPUHU
MIPOMCXOXK/ICHUSI )KHU3HU Ha 3eMIIe.
OnuennBats Bkiag O. Penn,

JI. Cnannannanu, JI. [Tactepa

B (hopMHpOBaHNE HAYYHBIX B3IJISIOB
Ha TIPOUCXOXKJICHUE KU3HHA HA 3eMIIe.
[TepeuncnaTh cTauu pa3BUTHS )KU3HU
Ha 3emie, COTJIacCHO TEOpHHU OMOII033a
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I10 U3YUCHHIO CaMO3apOKICHUA
KU3HU»

4.2

OCHOBHBIE 3TaIIbI
HEOPraHU4ECKOU
ABOJIIOLIUH

OCHOBHBIE 3TaInbl HEOPraHUYECKON
sBomonuu. IInanerapnas
(reosnoruyeckas) 3BOJIIOIUS.
XuMuueckast 3BOIION. AOMOreHHBIN
CHUHTE3 OPraHNYECKHUX BELIECTB

u3 Heoprannueckux. OneiT C. Muinepa
u I'. FOpu. O6pazoBanue noJauMepoB
n3 MoHOMepoB. KoanepBatHas
runiore3a A.M. Onapuna, runoresa
nepBuuHOro OynboHa J{. Xomnzaeiina,
reHeTuyeckas runotesa ['. Memnepa.
Pu6o3umsl (T. Yek) u runotesa
«vupa PHK» V. I'unbepra.
dopMupoBaHue MEMOpPAH U
BO3HMKHOBEHHUE IMPOTOKJIETKH.
JlemoHCTpanuu

Ilopmpemuwi: C. Munnep, I'. FOpu,

A. W. Onapumn, /. Xonzeiin,

I'. Memnep.

Tabauywl u cxemwvl: «CxeMa orbITa

C. Mumnepa, I'. FOpu», «Otansl
HEOPTraHUYECKOMN IBOTIOIIUNY.
BupryanbHas jaboparopHasi padora
«MonenupoBanue onbIToB Muiepa—
IOpu o n3ydeHuto abMOreHHOro

PackpriBaTh cojiep:kaHue TEPMUHOB
Y TIOHSATHI: Te0JIornYecKas SBOJIIOIHSA,
XUMHYECKasi dBOJIIONMS, A0MOTCHHBIM
CUHTE3, IepBUYHAas aTMocdepa,
KoallepBaTHBIC KaIlid, pUOO3UMBI,
MIPOOUOHTHI.

XapaxkTepuzoBaTh OCHOBHbIE ITAIlbI
XUMUYECKOU 3BOJIIOLIUH.

Ha3piBaTh XMMHUYECKUII COCTaB
MEPBUIHON aTMOC(Ephl 3eMITH.
OuenuBath Bknaa C. Muepa,

I'. FOpu, T. Yeka, Y. 'mnbepra

B (hopMHpOBaHNE HAYIHBIX B3IJIS/IOB
Ha IIPOUCXOKICHUE KU3HU Ha 3eMJIe.
OnuceiBaTh yCJIOBHS, HEOOXOAUMBIC
JUT1s1 aOMOT@HHOTO CUHTE3a
OpraHUYeCKUX COCTMHEHUH.
[IpuBOIUTH TPUMEPHI MOJICKYII,

Y KOTOPBIX BO3HUKIIH IPOIECCHI
T€HETUYECKOT0 KOMMUPOBAHUS

1 (hepMEeHTATUBHAS aKTHBHOCTD.
OO00CHOBBIBATh HEBO3MOKHOCTh
MMOBTOPHOT'O BO3HUKHOBEHHUS )KU3HU
Ha 3emiie
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CUHTE3a OPTraHNYECKUX COCTMHEHUN
B IEPBUYHOM aTMochepe»

4.3 | Uctopus 3emun u Uctopus 3eMnu u METOBI €€ PackpriBaTh copepxanue TEpPMUHOB
METO/bI €€ U3YUCHHUS n3yudeHus. Mickormaempble OPraHM4eCKUE | U MTOHATHN: T€OXPOHOJIOTHS
ocTaTKu. ['€0OXpOHOJIOTHS U €€ METOJIbl. | (OTHOCUTEIIbHAS, a0COJIIOTHA),
OTtHocuTenbHas U a0CONMIOTHAs OKaMEHEJIOCTH, METOIbI
reoxpoHoiiorus. ['eoxpoHonornyeckas | reOXpOHOJIOTUH, T€OXPOHOJIOIMYECKas
LIKAJIa: D0HBI, 3Pbl, IEPUOBI, DTIOXH. LIKaJIa: D0HBI, 3Pbl, NEPUOMBI, DTIOXH.
JleMoHCTpanun XapaKTepu30BaTh METOAbI U3yUYECHUS
Tabauywl u cxemol: UCTOPUU 3EMIIH.
«I"eoXpoHOTIOrNYECKas IIKAJIAY. [lepeuncnsaTe pa3aeibl
O0opyaoBaHue: KOIEKIUU r€OXPOHOJOTMYECKON HIKAJIBI.
OKaMEHEJIOCTEM, MOJIE3HBIX OueHnBaTh 3HAYEHUE UCKOMTAEMBIX
HCKOITa€MBbIX; MYJISKH OPTaHUYECKUX OCTAaTKOB JUJISl U3YYEHHS] UCTOPHUU
OCTaTKOB OPTaHU3MOB. pa3BUTHUA )KU3HU HA 3eMJIeE.
JlaGoparopHas padora OOBSICHATH XapaKTep pacupeeeHus
«M3y4yenue u onucanue HCKOIMaeMbIX MCKONAEMBIX OCTaTKOB B 3€MHOU KOPE.
OCTaTKOB JIPEBHUX OPTaHU3MOB) CpaBHUBATh METO/1bI AOCOIIOTHOM
Y OTHOCHUTEIJIBHOW F€OXPOHOJIOTUN
4.4 | HaganpHble 3TaIbl HavanpHbIe Tanbl OpraHuyeCcKou PackpriBaTh conep:xkaHue TEPMUHOB U
OpraHUYeCKON sBoonnH. [losiBIIeHNE M ABOTIOIUSA ITOHSTHN: «IIOCJIETHUM YHUBEPCAIBHBIN
JBOJIIOLIAN NEPBBIX KJIETOK. DBOJIOLHUS OOIIHIA TPETOK», OTHOKICTOUYHBIE

mMeTabonu3ma. Bo3HUKHOBEHUE MTEPBbIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE
OMOIIJIEHKH KaK aHaJIOT TIEPBBIX

Ha 3emuie coobiecTB. CTpOMaTOIUTHI.
[IpokapHOThI U DYKapUOTHI.

OpraHu3Mbl, TPOKAPUOTHI, 3YKAPUOTHI,
CUMOHMOTEHE3.

XapaxkTepu3oBaTh HauaJIbHbBIC ITAITbI
OPraHUYECKOU 3BOIIOIUU.
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[IponcxoxaeHue 3ykapuoT
(cumOuoreHes). DBOIIOIMOHHOE
IIPOMCXOXKJICHUE BUPYCOB.
JdeMoHcTpanuu

Tabnuywl u cxemol: «HaganpHbIE STAIBI
OpraHWYEeCKOU 3BONIIOLUNY, «Cxema
o0pa30oBaHus yKapUOT IyTEM
cuMOuorenesa», «CTpoeHue BUpyca»

[IpuBoauTH MpUMEPHI apoMOp(}HO30B
MIEPBBIX OJTHOKJICTOUYHBIX OPTaHU3MOB.
XapakTepu30BaTb OCHOBHbBIE
MTOJIOKEHUS U I0KA3aTeJIbCTBA TUIIOTE3bI
CUMOMOTeHe3a.

Jloka3bIBaTh MOJyaBTOHOMHOCTh
MUTOXOHAPUN U TUIACTHU]L, UX
MIPOUCXOKIECHHUE OT NPOKAPUOTHUECKUX
KJIETOK.

JlenaThb BBIBOJIBI O 3HAUEHUU
BO3HMKHOBEHUS (DOTOCHHTE3A,
dhopmupoBaHus spa sl JadbHEHIIero
pPa3BUTHUA )KU3HU HA 3eMJIe.
XapakTepu30oBaTh TMIIOTE3bI
MIPOUCXOK/ICHUS BUPYCOB

4.5

DBOJIIOLUSA DYKAPUOT

IIponcxox1eHrne MHOTOKJIETOUHBIX
OpraHu3MoB. Bo3HUKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX
OpPraHU3MOB.

JdemMoHcTpanuu

Hopmpem: U. 1. MeuHUKOB.

Tabnuywl u cxemol: «HavganbHbIe STAIBI
OpraHUYeCcKoi 3BoIOIUN», «Cucrema
KUBOU IIPUPOABD)

PackpsiBaTh copepkaHue TEPMHUHOB
Y TTOHSATHUI: POKAPUOTHI, dyKAPHOTHI,
MHOTOKJIETOYHOCTb, CTICIIAATA3AIUS
KJIETOK, BUPYCHI.

XapakTepru30BaTh MPOUCXOKICHUE
MHOTOKJICTOYHBIX OPTaHU3MOB.
CpaBHUBaTH 0COOCHHOCTH
DYKAPUOTHUECKHUX U MPOKAPUOTHICCKUX
OpraHU3MOB.

Ha3piBaTh OCHOBHBIC apoMOP(O3BI
DYKapHOT U OIICHUBATH UX 3HAYCHUE
JUTSL TaJIbHEHMIIIETO pa3BUTHS KU3HU
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4.6 | OCHOBHBIC TAIIBI OcHOBHBIE 3Tallbl FBOJIOLMHU BEICHIMX | PackphiBaTh copep:kaHuE TEPMUHOB
SBOJIFOLIMHI pactenuii. OCHOBHBIE apoMOP(PO3BbI Y TMIOHSITUI: BOJIOPOCIIA, PUHHO(UTHI,
pPacTUTENILHOTO MUpPa pacTeHul. BbIXo pacTeHU! Ha CyILy. | MXH, HAalIOPOTHUKOOOpAa3HbIC, CEMEHHBIC

[TosiBnEeHHME CTIOPOBBIX PACTEHUN U MManIOPOTHUKH, TOJIOCEMEHHBIE,
3aBOeBaHKE UMU cyliu. CeMeHHbIe MOKPBITOCEMEHHBIE, OECIoIoe
pacteHus. [IponcxoxkaeHue UBETKOBBIX | IOKOJCHHUE (CIIOPOGUT), IIOJIOBOE
pacTeHui. nokoJjeHue (raMmetodur).
JleMoHCTpanun [lepeuncnsiTb OCHOBHBIE TaIlbI
Tabauysl u cxemvi: «KApoMopdo3bl ABOJIIOLIMH PACTUTEIBHOTO MUPA.
pacteHuiy, «PuHnOGUTH, Ha3wiBaTh 0CHOBHBIE apOMOP(]O3BI
«OIHOKJIETOYHbBIE BOJOPOCIIN, pacTeHui U OLEHUBAThH X
«MHOTOKIIETOYHBIE BOAOPOCINY, ABOJIIOIIMOHHOE 3HAUYECHUE.
«Mxn», «IlannopoTHUKWY, CpaBHUBaTh 0OCOOEHHOCTH CTPOECHMUSI
«I'onocemennsie pacTenus», «Opranbl | paCTeHHI pa3HBIX OTICIIOB
LBETKOBBIX PACTECHHIN.
Oo6opynoBanme: repdbapun pacTeHUM
Pa3JIMYHBIX OTJICIIOB.
IIpakTueckas padora
«M3ydeHne 0coOeHHOCTEN CTPOCHUS
PAaCTEHUI Pa3HbIX OTJICIIOBY

4.7 | OCHOBHBIE ATaIlbI OCHOBHBI€ ATaIlbl BOJIOIMU PackpriBaTh conep:kaHuE TEPMUHOB

HBOJIOLIMY KUBOTHOTO
MUpa

AKUBOTHOTO MUpa. OCHOBHBIE
apoMop(o3bl )KUBOTHBIX. BeHcKkas
dayna. KeMOpuiickuii B3pbIB —
MOSIBJIEHUE COBPEMEHHBIX THIIOB.
IlepBbIe XOpAOBBIE )KUBOTHBIE. JKU3HB
B BOJIE. DBOJIIOIUS TO3BOHOYHBIX.

Y MOHSITUWA: TPOCTEUIIINE,
[JJACTUHYATHIE, KUIIIEYHOIIOJIOCTHBIE,
IIJIOCKUE YEPBH, WICHUCTOHOTHE, PHIOHI,
36MHOBO/IHBIE, [IPECMBIKAOIIUECS,
MITUIIBI, MIIEKOMTUTAIOIIME, SKTOAEPMA,
DHTOAEPMA, ME30AEPMa, IBYCTOPOHHSA
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[Ipoucxoxnenune ampuoduii

u pernrrwiuni. [Ipoucxoxaenue
MJIEKONUTAOUX U NTUl. [IpuHImn
KIroueBoro apomopdoza. OcBoeHue
0eCr03BOHOYHBIMU U TO3BOHOYHBIMU
KUBOTHBIMH CYIIIU.

JemoHCTpanuu

Tabauywl u cxemwvr: «CxeMa pa3BUTHUS
KUBOTHOT'O MUPa», «ApoMop(o3bl
KUBOTHBIX», «[Ipocreitmme,
«Kumeunononoctusiey, «Ilnockue
yepBu», «Unenuctonoruey, «PoiOb»,
«3€MHOBO/IHBICY,
«IIpecmbikaronuecs», «lItuupm,
«MUIIEKOTIUTAIOIIUEY .
O0opyaoBaHue: KOJUICKIINU
HACEKOMBIX; BIAXHbIC IpenapaThl
KUBOTHBIX; PAKOBUHBI MOJUIFOCKOB;
KOJUTCKIIMY UTJIOKOXKHUX; CKEIIEThI
MTO3BOHOYHBIX KUBOTHBIX; Uy4delia TUIL
Y 3BEPEU.

IIpakTnueckas padora

«M3ydeHnne 0coOeHHOCTEN CTPOCHUS
MMO3BOHOYHBIX KUBOTHBIX)»

CUMMETpPHUSI, TEIMJIOKPOBHOCTD.
[TepeunciisiTb OCHOBHBIE ATAIIbI
ABOJIIOIIUM )KMBOTHOTO MHUPA.
Ha3zpiBaTh OCHOBHBIE TIpEaanTanuu,
CIOCOOCTBOBABIIIME BBIXOTY dKUBOTHBIX
Ha CYyIIYy.

OueHnBaTh 3HAYEHUE PA3BUTHUSA
HEPBHOU CUCTEMBI JIJIsl IPUCTIOCOOICHUS
KUBOTHBIX K YCIIOBUSIM OKPY KAIOIIEH
Cpepbl.

OOBSICHATH TPUYUHBI SBOJIOIIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
MITULL, MJIEKOTTUTAOIIUX

4.8

PasButue xxusuu
Ha 3emJie

Pa3Buture xu3Hu Ha 3eMiie 1o 3pam
Y MIEPUOJIAM: apX€EH, ITPOTEPO30H,
aJjieo30u, Me3030M, KaliHO30M.

PackpsiBaTh coziepkaHuEe TEPMUHOB
Y TIOHSATHUM: apXei, apxebakTepuu,
IMaHOOAKTEPUH, IPOTEPO30H,
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OO0111ast XapakTepucTUKa KJumMaTa

Y T€0JIOTUYECKUX TTPOLIECCOB.
[TosiBeHUE M pacuBET XapaKTEPHBIX
OpraHu3MOB. YTIIe0Opa3oBaHUE: €T0
YCJIOBHS U BAMSTHUE HA Ta30BBI COCTaB
aTMOoCQepBhl.

MaccoBble BBIMUpPaHUS —
HKOJIOTUYECKUE KPU3HUCHI MTPOILIOTO.
[IpuyuHBI U CIEACTBUS MAaCCOBBIX
BbIMHUpaHHil. COBpEMEHHBIN
DKOJIOTMYECKUN KPU3HC, ETO
ocobennoctu. [Ipobnema coxpanenus
Oouopa3HooOpasus Ha 3emIie.
JlemoHCcTpanuu

Tabnuywl u cxemol: «Pa3BuTHE XXU3HA
B apXEHCKOU dper, «Pa3BuTue Ku3Hu
B IPOTEPO30UCKOM 3pe», «PazButue
KU3HH B ITAJICO30MCKOM 3pey,
«Pa3BuUTHE )KU3HU B ME3030UCKOU 3pEM,
«Pa3BuUTHE )XKU3HU B KAMHO30UCKOU
ape»

najaeo30i, KeMOpU, OpJIOBUK, CUITYD,
JIEBOH, KapOoH, niepmb, [lanres, Tertuc,
TPUIOOUTHI, pUHUOPUTHI,
PaKOCKOPIHUOHBI, MAHIIUPHBIC PHIObI,
KOTHJIO3aBPbl, M€30301, [ OHJBaHa,
JlaBpa3zus, Tpuac, ropa, MeJl, XBOWHBIE,
TUHKTOBBIE, CATOBHUKOBBIE,
OEIeMHUTHI, aAMMOHUTBI, TUHO3ABPHI,
apXEONTEPHUKC, TOKPBITOCEMEHHBIE,
KalHO30M, NaJeOTreH, HEOT'eH,
AHTPOIIOr'€H, MACCOBOE BBIMUPAHHUE.
XapaKTepu30BaTh Pa3BUTHE KU3HU

Ha 3eMJIe 110 3paM U NEPHUOJIaM.
YcranaBiIMBaTh 3aBUCUMOCTD MEXKIY
re0JIOTMYECKUMHU TIPOLIECCaMU,
M3MEHEHUSIMU KJIMMaTa 1 IpolieccaMu
B JKHUBOW MPUPOJE.

OOBSICHATH MPUYUHBI paclBETa
CHUCTEMATHYECKUX TPYIII OPTAHU3MOB
B PA3JIMYHBIE 3PbI U NIEPUO/IBI.
AHanuM3upoBaTh MPUYHUHBI U CIICICTBUS
MAaCCOBBIX BBIMUPAHUM.

Ha3spiBaTh 0cHOBHBIE apoMOP(H 0361
pPACTEHUI U JKUBOTHBIX.

[IpuBOIUTH TPUMEPHI TEPEXOTHBIX
dbopM OpraHu3MoB.

AHaJIM3UPOBATh My TU PELICHUS
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pOoOIeMbI COXpaHEHUS
OouropazHoobOpasus Ha 3emJie

4.9 | CoBpeMeHHas cuctema
OpPraHUYECKOTO MHpa

CoBpeMeHHas CUCTEMa OPraHuYECKOro
mupa. [IpuHnmne! knaccuduxanum
oprann3mMoB. OCHOBHBIC

CHUCTEMATUYECKHUE IPYIIIBI OPraHU3MOB.

JleMoHCTpanuu
Tabauywl u cxemol: «CoBpeMeHHast
CUCTEMA OPraHMYECKOI0 MUPA»

PackpeiBaTh conepkaHne TEPMUHOB

Y MOHSATUIN: OaKTEpUH, apXEH, BHICIITNE
pacTeHusl, 3€JEHbIE BOJOPOCIIH,
OarpsiHKu, Oypble BOJOPOCH,
MOXOBUHBIE, NAIOPOTHUKOBU/IHBIE,
XBOILEBU/IHBIE, TNIAYHOBUHBIE,
rOJIOCEMEHHBIE, IOKPBITOCEMEHHBIE,
MIPOTUCTHI, KHIIEYHOTIOJIOCTHBIE,
IJIOCKHUE YEPBH, KPYTJIbIE YEPBH,
KOJIbYAThIE YEPBH, WICHHUCTOHOTHUE,
MOJUIFOCKH, UTJIOKOXKHE, XOPIOBHIE,
rpuObl, TUIIAHUKA, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOIO0 MUPA;
Ha3bIBaTh OCHOBHBIE CUCTEMATUYECKUE
IPYIIbl OPraHU3MOB.

OOBSICHATH MPUHIUITBI KJIACCU(UKAITUU
OpPraHU3MOB.

IlepeuncnaTb OCHOBHBIE IPU3HAKHU
IIPOKApHOT, PACTEHUI, ’KUBOTHBIX,
rpu0OB, KPACHBIX U OYPBIX BOAOPOCIIEH.
[IpuBOANTE pUMEpPHI IPEACTABUTEIICH
OCHOBHBIX CUCTEMAaTHYECKUX TPYIIIT
OpraHU3MOB

NToro uacoB mo teme

15
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5 | Tema «IIpoucxo:kaeHue 4eJI0BeKa — aHTPONOTreHe3»
5.1 | Aarpononorus — 1 Paznenb! v 3a1aun aHTPOIIOJIOT UK. PackpsiBaTh coziepxaHne TEPMUHOB
HayKa O YeJIOBEKe MeTo1b1 aHTPOIOJIOTHH. Y TIOHSTUM: aHTPOIOJIOT U,
JleMoHCTpanun MOp(}OIOrHsl, aHTPOIIOTEHE3,
Tabauywl u cxemol.: «MeToIbI AHTPOTIOMETPHUSI, PEKOHCTPYKIIHUSI,
aAHTPOMOJIOTUI. apxeoJiorus, 3THOTrpadus.
OO6opynoBanme: MyJsiKu HasbiBathb paszzensl 1 3a1a4u
OKaMEHEJIOCTEN, IPEMETOB AHTPOIIOJIOTUH.
MaTepUaIbHON KYJIbTYPbI IPEAKOB XapakTepu3oBaTh METO/IbI
genoBeka; poTorpaduu HaXo010K AHTPOIOJIOTHH U CPABHUBATH
MCKOMAEMBbIX OCTAaTKOB YEJIOBEKA UX MEX]Ty COOOi.
Br1iensaTs BOpOCH! 3BOIIOLAN
4eJI0BEKa, UCCIIElyEMBIE ITPU TIOMOLIU
pa3TUYHBIX METOJIOB
5.2 | Pa3Butue 1 CraHoBiEHHUE NIPEICTABICHUI PackpriBaTh copepkaHue TEPMUHOB
MIPEICTABICHUM O MPOUCXOKIACHUH YETIOBEKA. Y TIOHSTHI: aHTPONIOT€HHAsl TEOPHS,

O IIPOUCXOKJIECHUHN
qesioBeKa

Penurnosnsie BO33peHus.
CoBpeMeHHbIE HayYHbIE TEOPUH.
JlemoHCcTpanuu

Topmpem: Y. JlapBuH.
Tabauywl u cxemol: «MeTOIBI
AHTPOIIOJIOTUI.
O6opynoBanme: MyJsiKu
OKaMEHEJIOCTEN, IPEIMETOB
MaTepUaIbHOU KyJbTYPhI PEIKOB
YEJI0BEKA; PENPOLYKIINH
(¢ororpadun) kapTun

TpyaoBas Teopusi, Homo sapiens.
Ouenusars Bkiag Y. Jlapsuna

B pa3BUTHE IIPEICTABICHUN

0 NMPOUCXO0KICHUH YEIIOBEKA.
ApryMEeHTHpOBAaHHO KPUTHUKOBATH
PEIUTNO3HBIE IIPEACTABICHUS

O IPOUCXOKJAECHNUH YEJIOBEKA C MMO3ULUN
€CTECTBEHHBIX HAYK.

XapakTepu3oBaTh HAYYHBIE TEOPUHU
IIPOUCXOKICHUS YEIOBEKA
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¢ MU(DOIOTHICCKUMH
1 OUOJIEUCKUMU CIO)KETaMU
MIPOUCXOKICHUS YEITOBEKa

5.3

MecTto yestoBeka
B CUCTEME
OPraHUYeCKOTO MHUpa

CX0/ZCTBO 4eJIOBEKa C )KMBOTHBIMU.
CucremMaTuyecKkoe NoJI0KEHNE
yesioBeka. CBUIETENBCTBA CXO/ICTBA
YEJIOBEKA C JKUBOTHBIMMU:
CPaBHUTEIBLHO-MOP(]OTIOrHUecKHe,
AMOpPHOJIOTHYECKHE, (PU3HOIIOTO-
OMOXNMUYECKHE, TIOBSCHUYCCKIE.
OTanuus 4enoBeKa OT KUBOTHBIX.
[IpssMOX 0K I€HHE U KOMILUIEKC
CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3Ta U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JleMoHCTpanun

Tabnuywl u cxemol: «I OJIOBHOM MO3T
4eJioBeKay, «HenoBekooOpa3HbIe
00e3bsiHbIY, «CKeNeT 4eloBeka u
CKEJIeT IMMIaH3e», «PyauMeHTsI 1
aTaBU3MbD.

O0opynoBaHme: CKEIIET YEIIOBEKA;
MOJIeNb Yepera YeaoBeKa U yepena
IIMMIIaH3€; MOJIeJIb KUCTH YEJI0BEKa U
KUCTH IIMMIIaH3€.

Jlaboparopnasi padora

«M3ydeHne ocoOeHHOCTE CTPOSHUS

PackpeiBaTh cojpepxaHne TEPMHUHOB
Y TIOHATHUI: pyJTUMEHTHI Y YeTIOBEKa,
aTaBU3MBI y YETIOBEKA,
MPSMOXO0KICHHUE, BTOPasi CHTHAJIbHAS
cucreMa.

OnpenensiTb CHCTEMaTUYECKOE
MOJIOKEHUE YEJIOBEKA B OPTAaHUYECKOM
MHUDE.

BbISIBIIATH 4epThI CXOJ/ICTBA U Pa3INYUs
YeJIOBEeKa M JKUBOTHBIX.
XapakTepru30BaTh CBHJIETEIHCTBA
CXOJICTBA YeJIOBEKa U KUBOTHBIX
(cpaBHUTENBHO-MOP(HOIOTHYECKHE,
AMOPHOJIOTHYECKHE, (PU3HOJIOTO-
OMOXMMHUYECKHE, TTOBEICHYECKHE).
[IpuBOAMTH IPUMEPHI ATABU3MOB

U PYJUMEHTOB Y YEJIOBEKa.
OnuckIBaTh MPU3HAKYU YEIIOBEKA,
chOopMHUpPOBABIIIUECS B CBSI3U

C APEBECHBIM 00pa30M KHU3HU MPEIKOB
U TIPSIMOXO0KJICHUEM.

BoIsSIBASITS MPpUUKUHBI 0COOEHHOCTEN
CTPOCHHMS Yeperia 4YeIoBeKa

110 CPAaBHEHHUIO C YEJIOBEKOOOPA3HBIMU

119




®denepanpHas padovas nporpamma | buomorus. 10-11 kmaccel (yriayOJIeHHBIH ypOBEHB)

CKCJICTA YCJIOBCKA, CBA3aHHBIX
C MMPAMOXOKACHUCM

00e3bsIHaMU.

CpaBHUBATh OPYAMHHYIO ACATCIBHOCTD
YyeJIOBEKA U JKUBOTHBIX.

CpaBHUBaTh 0COOCHHOCTH BBICITICH
HEPBHOMU JCATCIIBHOCTH YEIOBEKa

1 )KUBOTHBIX

5.4 | IBwxyuiue cuibl JBrxyiiye cuisl (hakTopsbl) PackpriBaTh conep:kaHue TEPMUHOB
(paxTopsr) aHTPOIIOreHe3a: ONOIOTHYECKHUE, Y TIOHSTHUI: HACJIEICTBEHHAS
aHTpoOIoreHe3a couuasibubie. COOTHOLIEHUE M3MEHYHUBOCTb, ECTECTBEHHBIN OTOOD,

OMOJIOTHYECKUX U COIUATBHBIX OpyAMiTHas AESTENbHOCTb, IPYIIIIOBOE
(bakTOpOB B aHTPOIIOTEHE3E. COTPYJAHHYECTBO, OOLIEHUE, PEYb.
JleMoHCTpanun XapaKkTepru30BaTh JBUKYIINE CUIIbI
Tabnuyvl u cxemul: «/IBrKyme cuiabl | aHTPOIMIOTeHEe3a: OMOTOTHYECKHE
AHTPOIIOTEHE3a». Y COLIMAJIbHBIE
OobopyaoBanue: MyJISKH ITPEAMETOB
MaTepHaIbHON KYJIbTYPbI IPEAKOB
4eJI0BeKa

5.5 | OcHOBHBIE CTaANH OCHOBHBIE CTA/IUHM AHTPOIIOTEHERA. PackpsiBaTh coziep:kaHue TEpPMUHOB

dHTPOIIOI'CHEC3a

Pannue yenoBekooOpa3HbIe 00e3bsHbI
(IPOKOHCYJIbI) U pAHHUE TOHTHU/IbI —
oO011IHe MPeIKN YeJI0BEKOOOpa3HBIX
00€3bsH 1 JII0JIel. ABCTPATIONTUTEKH —
JIBYHOTME IIPEAKH Jro1er. Yenosek
YMEJIbIN, IEPBbIE U3TOTOBJICHUS
opyauiil Tpyaa. Uenosek
MPAMOXOISIIIUI U IEPBBIN BBIXO]
monei 3a npenensl Adpuku. Uenosek

Y [IOHATHI: aBCTPaAJIONUTEK, YenoBek
yMenbii, YemoBek npsMOXOoasIIni,
Yenosek reiaenpoeprekuii, YUemopek
HEaHIepTaIbCKUN, KPOMaHbOHEII,
JICHHCOBCKHUM 4eaoBeK, YenoBek
pa3yMHBI COBPEMEHHOTO THIIA,
MajaeoreHeTHKA.

XapakTepu30oBaTh OCHOBHBIE CTAIUN
aHTPOTIOTeHE3A.
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reiaenpoeprekuii — oOIui MpeoK
HEAHJEPTAIBCKOTO YEJIOBEKA U
YeJI0BeKa pasyMHOro. Yemosek
HEAHAEPTATbCKUN KaK BUJ JIFOJEH
XOJIOJTHOTO KJInMata. YenoBek
pa3yMHBId COBPEMEHHOTO THIIA,
JICHUCOBCKHUM YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a IipeieniaMu AGpuky.
[TasieoreneTrka u nMaji€OreHOMMKA.
JleMoHCTpanun

Iopmpemuwi: J1. JIukn,

S. 4. Porunckuii, M. M. I'epacumos.
Tabauywvl u cxemvl: «IBONIOIUOHHOE
IPEBO YEIOBEKAY, «ABCTPAIIONIUTEKY,
«YenoBek yMenbiiny, «HenoBek
MPAMOXOIAIININY, «JleHUCOBCKUHI
4yenoBek», «Heanaepranbup»,
«KpomanpoHUBD, «IIpegku yenoBekar.
Oob6opyaoBanme: MOJI€JIN TOpCa
IPEAKOB YETIOBEKA; MYJISKA TPEAMETOB
MAaTEPUAIbHONU KYJIbTYPhI IPEIKOB
YeJI0BeKa

BBISBIATE MPOrpeCcCUBHBIE YEPTHI,
MOSIBUBLIMECS Y MPEIKOB YEJIOBEKA

Ha Pa3HbIX CTAAUSIX aHTPOIIOrEHE3a.
[IpuBOAMTE pUMEPHI TPEACTABUTEIIEH
OCHOBHBIX CTQIMM aHTPOIIOTEHE3A:
OMUCHIBATh UX AHTPOTIOMETPUYECKHE
JTaHHBIC, 00pa3 KU3HU U OPYIUS TPY/Ia.
CpaBHUBATH IPEACTABUTEIICH OCHOBHBIX
CTauil aHTPOIIOT€HE3a

5.6

OBOJIIOIHA
COBPEMEHHOTO
YyeJIOBEKa

DBOJIIOLMS COBPEMEHHOIO YEJIOBEKA.
EcTtecTBeHHBII1 0TOOp B MOMYJISALUAX
yesoBeka. MyTallMOHHBIA POLECC
u noaumopdusm. [lomynsuonusie
BOJIHBI, Jipel( TeHOB, MUTpaLUs

PackpbiBath cosepkaHue TEPMUHOB
Y IOHSTUI: MY TAallMOHHBIN ITPOLIECC,
noJIMMOp(U3M, NOMYJISIUOHHbIE
BOJIHBI, Ipeii reHoB, MUrpanus,
«3(heKT ocHOBaTEII.
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1 «3((PEKT OCHOBATENS B MO JISIIUAX
COBPEMEHHOT0 YEJIOBEKA.

JlemoHCcTpanuu
Tabnuyvl u cxemul. «ITambl SBOTIOLUH

YCJIIOBCKa»

XapakTepu3oBaTh pOJib €CTECTBEHHOTO
oT0opa B MOMYJIANUIX COBPEMEHHOTO
YeJI0BEeKa.

OrneHnBaTh POJIb MyTAIMOHHOTO
mporiecca, MOMyJISIIUOHHBIX BOJH,
npeiida reHoB, Murpaiuu, «3pdexra
OCHOBATEJISD» B DBOJIOIMH TTOMY SN
COBPEMEHHOTO YeJIOBEKA.

[TpuBOIUTE TPUMEPHI (AKTOPOB,
CIIOCOOHBIX BBI3BATH MOMYJISIIHOHHBIE
BOJTHBI B OBOJIIOIIUNA COBPEMEHHOTO
YeroBeKa

5.7

YenoBeyeckne pachl.
MexIuCIUITITMHAPHbBIC
METO/IbI aHTPOITOJIOTUHI

Yenoseueckue packl. [lorstue o pace.
Bonpiue pacel: eBponeonaHas
(eBpaswmiickas), aBCTpaIO-HETPOUTHAS
(3KBaTopHaNIbHAS ), MOHTOJIOU THAS
(a3uarcko-amepukaHckas). Bpems

U IIYTH pacceeHus YelloBeKa Mo
wianere. EAMHCTBO YenoBeueckux pac.
HayuHnast HecOCTOSATENBHOCTh pacu3ma.
[IprcnocoOaeHHOCTh YelloBeKa

K Pa3HbIM YCIIOBUSIM OKpY Karolen
cpenbl. Bnusinue reorpaduueckoi
cpenapl U apeiida reHoB

Ha MOp(}oJ0ruio U PU3NOJIOTHIO
YeJIoBeKa.

MeXIUCIUTITHHAPHBIE METOIBI

PackpriBath copepkanne TEPMUHOB

U MOHSATHUI: paca, pacOreHe3, pacu3M,
COIMAJIbHBIN TAPBUHU3M.
XapakTepu3oBaTh MpU3HAKU OOJIBIINUX
pac 4eJI0BeKa: €BPOIEOUTHOM
(eBpa3uiicKoii), aBCTPAJIO-HETPOUTHOM
(?KBaTOPHUATILHOM ), MOHTOJIOUTHON
(a3naTcKO-aMepPUKAHCKOM ).

BBISABIATH MPpUYHUHBI BOSHUKHOBEHUS
YeJI0BEUYECKHX pac.

[IpuBOANTH IPUMEPHI aTANITUBHBIX
MPU3HAKOB Y TIPEICTaBUTEIICH
YeJIOBEUECKHX pac.

[IpuBOANTH CBUIETEIHCTBA €IUHCTBA
MIPOUCXOKJICHUSI UETTOBEYECKUX Pac.
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B (puzmyeckoit (OMOIOru4ecKoil)
AHTPOIOJIOTUH. DBOIIOILIMOHHAS
AHTPOMOJIOTHS U MAJIEOAHTPOIIOIOT U
YEJIOBEYECKUX MTOIMYISLUN.
buocounanbHbie UCClIeI0BaHUS
IIpupoabl yenoseka. MccnenoBanue
KODBOJIIOIIUN OMOJIOTUYECKOTO

Y COLIMAJIbHOTO B YEJIOBEKE.
JlemoHCcTpanuu

Tabauywl u cxemol: «Packl yenoBekay.
IIpakTuyeckasi pabora

«3ydeHune 3K0N0rn4eCcKuX aganTaun
YEJIOBEKa»

CornocTaBiisTh aJalITUBHBIE TUITBI
JIFOJIEU C PACOBBIMH MIPU3HAKAMMU.
Jloka3pIBaTh HAYYHYIO
HECOCTOSITEILHOCTh Pacu3Ma

Nroro yacoB no teme 10
6 | Tema «IK0J0TUsI — HAYKA 0 B3AaUMOOTHOIIEHUSAX OPraHU3MOB U HAIOPraHU3MEHHBIX CHCTEM € OKPY:KaKolIel
cpenoin»
6.1 | 3apoxaenue 1 3apoKI€HHUE U Pa3BUTHE 3KOJIOTUH PackpsiBaTh coaepkaHue TEPMUHOB

" Pa3BUTUC SKOJIOTHH

B Tpyaax A. ['ymGonbara, K.®. Pynne,
H.A. CeepuioBa, 3. ['ekkens,

A. Tencnu, B.H. Cykauesa.

Pa3znensl v 3a1a4n HKOJIOTHH.

CB$13b 5KOJIOTUH C APYTUMHU HAyKaMH.
JlemoHCcTpanuu

llopmpemui: A. 'yMmO0IBAT,

K. ®. Pynswe, H. A. CeBepuos,

DO. I'ekkenb, A. TeHciu,

B. H. Cykaues.

Y IOHATHN: DKOJIOT S, ayTIKOJIOTHSI,
CUHIKOJIOT s, 3KOJIOTUSl COOOIIECTB
Y DKOCHUCTEM, DKOJIOTHs BUIOB

Y TTOMYJIALIUM.

XapakTepu3oBaTb OCHOBHBIE ITAIIbI
3apOXKICHUA U PA3BUTHS DKOJIOTUU KaK
HayKHU.

[IpuBoaAUTH IPUMEPHI 0OBEKTOB
W3YUYEHHUSI DKOJIOTUU.

Ha3bIBaTh OCHOBHBIE 33/1a4H, CTOSIIIIHAE
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Tabnuywl u cxemol: «Pa3gennl
DKOJIOTHI

Iepesl Y4EHbIMU-IKOJIOIaMHU.
Y craHaBIMBaTh B3aUMOCBSI3b SKOJIOTUN
C ApYyTrUMH HayKaMu

6.2 | MeToIpl SKOJIOTHH.
3HaueHue
DKOJIOTHYECKHUX
3HAHMH IS YeI0BEKa

Meronsl 3xonoruu. [lonessie
HaOMIOACHUS. DKCIIEPUMEHTHI

B OKOJIOTHH: NTPUPOIHBIE

u 1abopaTopHbie. MoeTupoBanue
B 3KOJIOTUU. MOHUTOPUHT
OKPYXKaroUIEH CPeAbl: TOKAIbHBIMN,
PETMOHAIBHBIN U TI100aTbHBIN.
3HaYCHHUE HKOJIOTMYECKUX 3HAHUU
JUISl 4EJIOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHNE KAK OCHOBA CBA3ECH
YEJIOBEYECTBA C MIPUPOJION.
DopMHUPOBAHHE IKOJTOTUIECKOU
KYJIbTYPbI U 9KOJIOTHYECKOU
rPaMOTHOCTH HACEJICHMUSL.
JlemoHCcTpanuu

Tabnuywl u cxemol: «MeToOaBI
AKOJOTHNY, «CXeMa MOHUTOPUHTA
OKPY’KaroIEU CPEIbI».
JlaGopaTopHas padora
«M3yyeHne METOI0B IKOIOTUYECKUX
HCCIICTOBAHUIN

PackpwiBaTh cosiepkaHue TEPMHUHOB

Y IIOHATHI: 1OJEeBbIe HAOIIOACHHS,
MOHUTOPHUHT OKPY>KAIOIIEH Cpebl,
MOJICTUPOBAHUE, IKCIICPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepru30BaTh METO bl YKOJIOTHH.
[IpuBOAUTH MPUMEPHI MTOJIEBBIX
HAOIIOEHUN B DKOJIOTUH.

BoISBISTE 0COOCHHOCTH MOHUTOPHUHT A
OKpY KaroIel cpeibl Kak MeTo/1a
DKOJIOTMYECKHUX MCCJICIOBAHUM.
OO0OCHOBBIBATH 3HAUCHUE
AKCTIEPUMEHTOB B KOJIOTMYECKUX
HCCIIEOBAHMSIX.

CpaBHuBaTh 1a00paTOPHBIE

Y TIPUPOIHBIC SKCTIEPUMEHTHI KaK
METO/IbI DKOJIOTHYECKUX UCCIIEJOBAHU.
OrneHrBaTh 3HAYCHUE IIPOTHO3UPOBAHMS
KaK METO/a DKOJIOTHYECKUX
HUCCJICJOBAaHUH.

OO00CHOBEIBATE HEOOXOIUMOCTD
DKOJIOTMYECKHUX 3HAHUU

JUTSI COBPEMEHHOTO YeJIOBEKa

NToro uacoB mo teme
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7 | Tema «Opranu3msl U cpea 0OMTAHU»
7.1 | Dxomornueckue 1 DKoJiorudeckue (hakTOphI PackpriBaTh cozepxaHue TEpMUHOB

(axTopbl Y 3aKOHOMEPHOCTH UX JACUCTBUS. Y TIOHATUI: YKOJIOTUYECKUI (akTop,
Knaccudukanus 3K010ru4ecKux OMOJIOrMUECKUN ONITUMYM,
(bakTopoB: abnoTHYECKHE, OTPaHUYHMBAIONTUN (JTUMUTHUPY O )
Oonotuyeckue, antpornoreHusie. Oomue | daxrop.
3aKOHOMEPHOCTH JICUCTBHS KnaccudummpoBath 3K010rHuecKe
sKonorudyeckux ¢akropos. [IpaBuio (bakTOpHI MO pa3HBIM OCHOBAHUSIM.
munumyMa (K. llnpenrens, XapakTepu3oBaTh O0IIHE
FO. JIu6ux). TonepaHTHOCTS. 3aKOHOMEPHOCTH JEHCTBUS
OBpUOMOHTHBIE U CTEHOOMOHTHBIE HKOJIOTUYECKUX (PAKTOPOB.
OpPTraHU3MBI. OO60CHOBBIBATH IEHCTBUE 3aKOHA
JleMoHCTpanun ONTHUMYMAa M 3aKOHA OTPAHUYHBAIOIIETO
Tabauywl u cxemol: « IKOJTOTUYECKUE dakropa.
(bakTopbI». [IpuBOIUTH PUMEPBHI:
O6opynoBanme: repbapuu WUTIOCTPUPYIOIIKE IEUCTBUE MPaBUiIa
Y KOJIJICKIIUH PACTCHUI U )KUBOTHBIX, MUHHAMYMa, OTPaHUYHBAIOIIETO
MPUCTIOCOOJICHHBIX K BIUSHUIO daktopa, SBpUOHOHTHBIX
Pa3IMYHBIX SKOJIOTHUECKUX (DAKTOPOB | U CTCHOOMOHTHBIX OPTaHU3MOB

7.2 | AbuoTtmueckue 1 AOGuoTtndeckue GpaxTopsl. PackppiBaTh cofiepxaHue TEPMUHOB

daktopsl. CBET Kak CBeT KaK 3K0J0ru4eckuii paxktop. Y TIOHSTHI: CBET, (OTONEPUOIU3M.

AKOJIOTUYECKHUI JlericTBHE pa3HbBIX yYaCTKOB XapakTepu3oBaTh ACHCTBUE CBETA KaK

dakTop COJTHEYHOTO CIIEKTPa Ha OPTaHU3MBbI. HKOJIOTUYECKOTO (haKTOopa.

DKOJIOTHYECKHE IPYIIIBI PACTEHUN

Y )KMBOTHBIX IO OTHOIIIEHUIO K CBETY.
CurHanbHasi poJib CBETA.
DoTONEepUOU3M.

CpaBHUBATH IEHCTBUE PA3HBIX
Y4aCTKOB COJIHEYHOI'O CIIEKTPa
Ha OPTaHU3MBI.

BbIsBIIATE 0COOEHHOCTH CTPOEHUS
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JemoHCcTpanuu
Tabnuywvl u cxemor: «CBETOBOM
CIIEKTP», « IKOJIOTUUECKUE TPYIIIIbI

JKUBOTHBIX 11O OTHOILICHUIO K CBCTY».

O6opynoBanme: repOapuu
CBETOJIFOOMBBIX, TEHEIIOOUBEIX U
TEHEBBIHOCJIMBBIX PACTCHH;
CBETOJIIOOMBEIE, TCHEIIOOHUBBIE U
TEHEBBLIHOCIMBbIE KOMHATHEIE
pacTeHHUSI.

JlaGoparopnas pabora
«BrIsiBICHNE TPUCTIOCOOTIEHU
OpPraHU3MOB K BIIUSTHHIO CBETa»

1 KU3HEICITSIILHOCTH PAaCTCHUI
Pa3HBIX PKOJOTHUUECKUX TPYIIII

10 OTHOIIICHHIO K CBETY
(cBeTonMO0UBBIC, TEHETIOOMBBIE,
TEHEBBIHOCITUBEIC).

[IpuBOIUTH IPUMEPHI PACTEHUIN pa3HbIX
HKOJIOTUYECKUX TPYTI 0 OTHOIIIEHUTO
K CBETY.

BrISBIATE 0COOCHHOCTH CTPOCHUS

1 KU3HEICATEIIbHOCTH YKUBOTHBIX
Pa3HBIX SKOJOTUYECKHUX TPy

10 OTHOIIICHHIO K CBETY (THEBHEBIE,
CyMEpeUHbIe, HOUHBIE).

[IpuBOANTH IPUMEPHI KUBOTHBIX
Pa3HBIX PKOJOTHUCCKUX TPYIIIT

110 OTHOIIEHHUIO K CBETY.
OO0o0CHOBBIBATh 3HAUYCHHUE
dboToneproan3Ma B )KU3HU OPTaHU3MOB
U JIJIS1 IPAKTUKHA CEITBCKOTO XO31CTBA

7.3

AOunoTnueckue
(bakTophI.
Temneparypa Kak
AKOJIOTHUYECKUIU

daktop

TemnepaTypa Kak 3KOJIOTHYECKUI
dakrop. [elicTBue TeMnepaTypbl
Ha opraHu3Msl. [loMkuinoTepMHbIe

Y TOMOMOTEPMHBIE OPTaHU3MBI.
OBpPUTEPMHBIE U CTECHOTEPMHBIE
OpTaHU3MBI.

JleMoHCTpanun

Tabauywl u cxemol: «TemIOKPOBHBIE

PackpbIBaTh conep:kaHne TEPMUHOB

U TIOHATUI: TeMIIEpaTypa,
MOUKWIOTEPMHBIE (X0JIOJJHOKPOBHBIE),
rOMOMOTEpPMHBIE (TETIIOKPOBHBIE)
OpraHu3Mbl, aHaOM03, SBPUTEPMHbIE
OpraHu3Mbl, CTEHOTEPMHbIE OPTaHU3MBI,
TEPMOPETYJISILIMSL.

XapakTepu3oBaTh ICUCTBUE
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KUBOTHBIE», «X0JIOJJTHOKPOBHbIEC
KUBOTHBICY.

Oo6opynoBanme: repoapuu

Y KOJUIEKITUU TETUIOTIOOUBBIX,
3UMOCTOUKHX, MOPO30YyCTONYUBBIX
pacTeHul; yyyena MNTHILl U 3Bepeil.
JlaGopaTopHasi padora

«BbIsBIIEHNE TPUCTIOCOOTIEHHIA
OpPraHU3MOB K BIUSIHUIO TEMIIEPATYPbI»

TEeMIIEpaTypbl HA OPraHU3MBI.
BbIsIBIIATE 0COOEHHOCTH CTPOEHUS

Y )KU3HEEATEIbHOCTH
MONKUIIOTEPMHBIX (XOJIOJHOKPOBHBIX )

Y TOMOMOTEPMHBIX (TEIJIOKPOBHBIX )
YKUBOTHBIX.

[TpuBOAUTE IPUMEPHI TOMKUIOTEPMHBIX
(XOJIOJTHOKPOBHBIX) U TOMOMOTEPMHBIX
(TETJIOKPOBHBIX) KUBOTHBIX.

BbIsBIIATE 0COOEHHOCTH CTPOEHUS

Y KU3HEIeATeIbHOCTH TEII0II00UBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX
paCTEHUN.

[TpuBOIUTH IPUMEPHI TEILIIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX
pacTeHuil.

[IpuBOAUTH IPUMEPHI IBPUTEPMHBIX

U CTEHOTEPMHBIX OPTaHU3MOB

7.4

AOuornueckue
dakTopbl. BiaxxHoCTh
KaK DKOJIOTUUYECKUU

dakrop

BnaxHOCTBh KakK 3KOJIOTUYSCKUMN
daxrop. [Ipucnocobnenus pacTeHUH

K MOJIIep KaHrI0 BOAHOTO OayraHca.
Knaccuduxkanus pacrenuii

110 OTHOIIIEHHUIO K BOJIE.
[TpucrnocoGaeHus )KUBOTHBIX

K U3MEHEHHIO BOJTHOTO PEKUMA.
JleMoHCTpanun

Tabnuiel 1 cxembl: «Du3noIornuecKue

PackpeiBath copepkaHue TEPMUHOB

Y TIOHATHI: BIAXKHOCTH, THIPO(DUTHI,
TUrpoPuUThI, ME30(PUTHI, KCEPOPUTHI,
’KHUBOTHBIE: BOJIHBIE, TIOJTYBOJIHBIE,
Ha3EeMHBIE.

XapakTepu3oBaTh ICMCTBUE BIAKHOCTH
KaK 9KOJIOTMYECKOro (pakropa.
BoISBIATE 0COOEHHOCTH CTPOSHUS

Y JKU3HEJESATENIbHOCTH PAaCTeHUN

127




®denepanpHas padovas nporpamma | buomorus. 10-11 kmaccel (yriayOJIeHHBIH ypOBEHB)

aJanTaluy >KUBOTHBIXY.
OGopynoBanme: repbapun pacTeHUH,
OTHOCSIIIIUXCS K TUrpoduTam,
kcepoduram, Mme3opuTam, KOMHATHBIC
pacTeHus TaHHBIX CPYIIII.

JlabopaTopnasi pabora
«AHATOMUYECKHE OCOOEHHOCTH
pacTeHui U3 pa3HBIX MECT OOUTAHUSD)

Pa3HBIX 3KOJIOTMYECKUX TPy 1O
OTHOILIEHHIO K BOJIE.

[IpuBOINUTH IPUMEPHI PACTEHUM PA3HBIX
HKOJIOTMYECKUX IPYMI 10 OTHOLIEHUO
K BOJIE.

BbIsABIIATE aHATOMUYECKHE

U (puzmoIorHUecKue MpUCIoCOOICHUS
KUBOTHBIX K U3MEHEHUIO BOJHOTO
pexuMa.

[IpuBOAUTH TPUMEPHI BOJIHBIX,
MOJIYBOJHBIX U HA3€MHBIX )KUBOTHBIX

7.5

Cpenpl ooutanus
OpTraHu3MOB

Cpenpl 0OUTaHusI OpraHU3MOB: BOIHAS,
Ha3eMHO-BO3/1yllIHAs, [IOYBEHHAs,
rIIyOMHHAs TTOJIMOYBEHHAS,
BHyTpHOpranu3zMeHnHas. ®usuko-
XUMHUYECKHNE 0COOEHHOCTH CpPeT
0oOWTaHUs OPraHU3MOB.
[Ipucnoco6eHust OpraHu3MoB K KU3HU
B pa3HbIX cpejax.

JleMoHCTpanuu

Tabauywl u cxemwvi: «Cpenibl OOUTaHUS
OpPIraHU3MOB).

O6opynoBanme: KOJUICKIIMU
KUBOTHBIX, OOMTAIOIINX B PA3HBIX
cpenax

PackpbiBaTh cojiep)kaHre TEPMUHA
«cpena oOUTaHUSY.

XapakTepu3oBaTh 0OCOOEHHOCTH
BOJIHOW, HA3€MHO-BO31YyIIIHOM,
MOYBEHHOM, ITYOWHHO MMO/IITOYBEHHOM
Y BHYTPHOPTAaHU3MEHHOM Cpel
oOuTaHMSI.

CpaBHUBATH (YU3UKO-XUMHUCCKHC
YCJIOBHS Pa3HBIX Cpejl OOUTaHMS.
BoISIBASTE 4epThI IPUCITOCOOJICHHOCTH
OpraHu3MOB K OOUTAHHIO B BOJTHOM,
HA3€MHO-BO3YIIIHOM, [IOYBEHHOMU,
BHYTPUOPTaHU3MEHHOM cpenax
o0OHuTaHMSI.

[IpuBOIUTH IPUMEPHI OPTaHU3MOB,
OoOMTaIOIIKX B Pa3HbIX cpeaax
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7.6 | bBuonoruueckue buonornueckue putmsl. BHemHue PackpriBaTh coneprkanue MoHITUA
PUTMBI Y BHYTpE€HHHE pUTMbL. CyTOUYHBIE «OMOJIOTUYECKUE PUTMBD».

Y TOANYHBIE PUTMBI. XapakTepuzoBaTh 0COOCHHOCTH
[Tprcnoco6IeHHOCTh OPraHU3MOB BHEIIIHUX, BHYTPEHHUX, CYyTOUYHBIX
K CE30HHBIM U3MEHEHUSM yCJIOBUHN Y FOJIMYHBIX OMOJIOTUYECKUX PUTMOB.
KU3HU. [IpuBOIUTH IPUMEPHI MPOSIBIICHUS
JleMoHCTpanun OMOJIOTMYECKUX PUTMOB Y Pa3HbBIX
Tabauyvt u cxemol: «buonornueckue OPraHu3MOB.
PUTMBI. BrIsSIBASTE 4epThI IPUCTIOCOOICHHOCTH
OO6opynoBanme: repbapuu u OpPraHU3MOB K CE30HHBIM U3MEHEHUSAM
KOJUIEKIIMU PACTEHUM U )KUBOTHBIX, YCJIOBHM JKU3HHU.
o0JaaronX YepTamMmu OnucbIBaTh CE30HHBIC ABJICHUS B )KU3HU
MPUCTIOCOOJICHHOCTH K CE30HHBIM OpraHU3MOB, PaCIPOCTPAHEHHBIX
W3MEHEHUSIM YCIIOBUM KUZHU B CBOEU MECTHOCTH

7.7 | )Kusnenunie GopMbl Kuznenusie opMbI OpraHU3MOB. PackpbiBaTh copepkaHUE MMOHATHS

OpraHn3MOB

[Tonsartue o xu3HeHHOH hopMme.
Xuznenusie Hopmbl pacTeHUI:
JIEpeBhsl, KyCTAPHHUKH, KyCTaPHUUIKH,
MHOTOJICTHUE TPaBbI, OJTHOJICTHHE

TpaBbl. JKuzHeHHbIe (POPMBI )KUBOTHBIX:

TUAPOOHUOHTHI, T€OOUOHTHI,
a’3poOHOHTHI. OCOOEHHOCTU CTPOCHUS
1 00pasa >KU3HH.

JemoHCcTpanuu

Tabauyst u cxemwl: «Ku3HEHHBIE
dhopmbl pacTeHU», « Ku3HEHHbIE
(OpMBI )KUBOTHBIX).

«GKU3HEHHas (hopMa OpraHu3May.
BhISBASTE 0COOCHHOCTH CTPOCHHUS
Y )KU3HEJEATEIbHOCTH PACTEHUI
Pa3HbIX KU3HEHHBIX (HOPM.
[IpuBOANTE IPUMEPHI PACTEHUN PA3HBIX
KU3HEHHBIX (POPM.

BbIsSBASTE 0COOEHHOCTH CTPOCHHUS
U KU3ZHEACATEIbHOCTH KUBOTHBIX
Pa3HBIX KU3HEHHBIX POpPM.
[IpuBOAUTH MPUMEPHI JKUBOTHBIX
Pa3HbIX KU3HEHHBIX (OPM
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O6opynoBanue: repbapuun
1 KOJUJICKIINHU paCTeHI/Iﬁ 1 ) KUBOTHBIX
Pa3IUYHBIX )KM3HEHHBIX (OopM

7.8

buotnyeckue dpakTopbl

buotnueckue daxroprl. Bumst
OMOTHYECKUX B3aMMOICHCTBUM:
KOHKYPEHITUS, XUIITHUIECTBO, CHMOHO3
u ero ¢opmsl. [lapazutusm,
KOoIepalusi, MyTyalu3M,
KOMMEHCaJIM3M (KBapTUPAHTCTBO,
HaxjeOHu4YecTBO). Herpoduueckue
B3aUMOJICHCTBUSA (TOMMYECKUE,
dbopuueckue, pabpuieckue). 3HaUCHHUE
OMOTHYECKUX B3aUMOJEHCTBUN

JUTS1 CYIIECTBOBAHUSI OPraHU3MOB

B cpenie ooutanus. [IpuHImn
KOHKYPEHTHOTO UCKJIFOUYEHUS.
JdemMoHcTpanuu

Tabnuywl u cxemvl: «IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO JIECa,
«DKocHUcTeMa XBOMHOTO Jieca,
«enun nutaHusy, « XUITHAYECTBOY,
«ITapazutuzm», «KoHKypeHLIU»,
«Cumbmn03», «KomMeHcanuzmy.
Ob6opynoBanme: KOJUICKIINU
KUBOTHBIX, YU4aCTBYIOIIUX

B Pa3IUYHBIX OMOTHYECKUX
B3aHMO/ICHCTBUSIX

PackpeiBaTh coziepxaHne TEPMUHOB

Y IIOHSATHN: KOHKYPEHIINS,
XUILHAYECTBO, apa3uTU3M,
MYyTyaJIu3M, KOMMEHCAIIN3M,
HeTpopuUYeCKre B3auMOIEUCTBUS.
XapakTepu30BaTh BUIbI OMOTUYECKHUX
B3aUMOJICVICTBUM.

OOBIICHATH CYIIHOCTb KOHKYPEHIIUH,
XUILHAYECTBA, NTapa3uTru3mMa,
MyTyalqu3Ma, KOMMEHCAIN3MA.
IIpuBOINUTH IPUMEPBI OPTAHU3MOB,
YYaCTBYIOIIMX B OMOTHYECKUX
B3aMMOJICHCTBUAX PA3HBIX TUIIOB.
OneHuBaTh 3HaU€HNE OMOTUYECKUX
B3aMMOJICHCTBUH JUISl CYyLIECTBOBAHUS
OpPraHH3MOB B cpejie OOUTaHus.
O60CHOBBIBATH JICHCTBUE TPUHLIMTIA
KOHKYPEHTHOTO UCKJIFOYEHUS

NToro uacoB mo teme
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8 Tema «9KkoJ10rus BUI0OB U MOMYJISIIIHID)
8.1 | Dkonornyeckue 3 DKOJIOTUYECKHUE XapaKTEPUCTUKU PackpriBath cosiepykaHue MOHITHS

XapaKTePUCTUKU nonyJisiiud. [Tomysmmst kak TIOTTYJISITIUSD).

TOITYJISIUH ouonornyeckas cucrema. Poib OneHuBaTh 3HaYECHUE HEOAHOPOIHOCTH
HEOTHOPOJHOCTH CPeIbl, PU3UUSCKUX | Cpe/bl, GU3NUECKUX OapbepoB
O0apbepoB U OCOOEHHOCTEHM OUOJIOTUH 1 0COOCHHOCTEN OMOJIOTUN BUI0B
BUJIOB B (DOPMUPOBAHHH B )OPMUPOBAHUY TPOCTPAHCTBEHHON
MPOCTPAHCTBEHHOU CTPYKTYPBI CTPYKTYPBbI OMYJISLIUMA.
nonyysinuid. OCHOBHBIE MOKA3aTENH [IpuBOAUTE NpUMEPHI MOIYJIALUN
MOMYJISIIUN: YACIEHHOCTbD, TNIOTHOCTh, | Pa3HBIX BUJOB PACTCHUHN U KUBOTHBIX.
BO3pACTHAs U MOJIOBas CTPYKTYpa, XapakTepru3oBaTh OCHOBHBIC
POXK1a€MOCTh, IPUPOCT, TEMIT POCTA, AKOJIOTUYECKHUE MOKa3aTeNu
CMEPTHOCTb, MUTPALIHSL. MOIMYJISIIUN: YUCIICHHOCTb, INIOTHOCTb,
JleMoHCTpanun BO3pAcTHAs U MOJIOBAsi CTPYKTYpa,
Tabauywl u cxemol: « IKOJTOTUYECKUE POXK1a€MOCTh, IPUPOCT, TEMIT POCTA,
XapaKTEPUCTUKH TIOMYJISIIAN, CMEPTHOCTb, MUTPALIHSL.
«IIpocTpancTBeHHAs! CTPYKTypa
MOMYJISIIIUNY, «B03pacTHbIC MUPAMUIBI
TTOTTY IS

8.2 | Dkonoruueckas 3 DKoJioruyecKasi CTpyKTypa MomyJisaiuu. | PackpbeIBaTh cojiep:kaHie TEPMUHOB U

CTPYKTypa OrneHka YUCICHHOCTH MOMYJISIINH. MOHATUI: TMHAMUKA TTOMYJISAIIHAH,

TIOTTYJISITTHH. JInHaMUKa MOIYJISIUUU U €€ PEryJisiius. | OMOTUYCCKUM MOTESHIIUAI TTOMYJISIIAH,

JlnHamMuKa oy Jsiuu buotnyeckuii moTeHMaN NOMYJSIUU. | KPUBBIC BEDKMBAHUS, (DaKTOPBI

U €€ perysius MonenupoBaHue TMHAMUKA CMEPTHOCTH, EMKOCTh CPEJIbI.

nonyysinuu. Kpussie pocrta
YUCJIEHHOCTH nonyJsinuu. Kpuseie
BBDKMBAHUSA. Perysuus 4ncieHHOCTH

OOBSICHATH 3aKOHOMEPHOCTH
pa3MeleHns 0co0eil nomyasuuu
Ha 3aHUMAEeMOU TEPPUTOPUH.
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MOMYJISALNNA: POJIb (PAKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT
IUIOTHOCTH. DKOJIOTHYECKHE CTPATEruu
BUI0B (- U K-cTparterun).
JleMoHCTpanun

Tabauywl u cxemwvl: «CKOPOCTH
3aCeJIeHUs IOBEPXHOCTH 3€MIIH
Pa3TUYHBIMUA OPTraHU3MaMmn»)

OruieHuBaTh OMOTUYECKUN ITOTEHIINAT
MOMYJIALMN Pa3HbIX OPraHU3MOB.
AHaIM3UPOBATH KPUBBIE POCTA
YUCIICHHOCTH MOMYJISIANA U KPUBBIE
BBIKUBAHMSI.

OOG0CHOBBIBATH MPUYUHBI CACPKUBAHUS
OMOTHYECKOTO MOTEHIINAIa POCTa

Y IPUYMHBI BCIIBILIEK POXKIAEMOCTH

Y OTZEJIbHBIX OPTaHU3MOB.
[lepeuncnsare HakTOpbl CMEPTHOCTH,
PETYIUPYIOIINE YUCIEHHOCTD
MOIYJIALIMN PACTEHUMN U )KUBOTHBIX.
OnuchIBaTh SKOJIOTUUECKNE CTPATETUH
BHJIOB

8.3

DKOJIOTHYECKAs HUIIIA
BUIA

ITousiTre 00 DKOJIOTMYECKON HUILIE
Busia. MectooOuranue. MHOroMmepHas
MOJICJIb YKOJIOTHYSCKON HUIIU

J. . XatunHcona. Pazmepsol
skonorunueckoi Humu. IlorennmuanpHas
Y peaJIM30BAHHAS HUIIIU.

Bup kak cucrtema nonynsaiui. Apeaisl
BU0B. BUIbl M UX )KU3HEHHBIC
CTpaTeruu. JKOJIOTHUYECKHUE
DKBHUBAJICHTHI.

3aKOHOMEPHOCTH TTOBEICHUS

Y MUTpaIU )KUBOTHBIX.
buonornueckue UHBAa3MU YyKEPOTHBIX

PackpbiBaTh copepkaHue TEPMUHOB

U TIOHSITHUM: KOJIOTMYeCKas HUIlla, BU/I,
apeas, UHBa3usl.

XapakTepu3zoBaTh MHOTOMEPHYIO
MOJEJb YKOJIOTHYECKON HUIIIN

J1. 1. XaTunHCcoOHa.

[IpuBOIUTH IPUMEPHI IKOTOTUUECKUX
HUIII Pa3HbIX BUJIOB PACTCHUI

1 JKUBOTHBIX.

BBISBAATE OTIHMYNE KOJIOTHUECCKOM
HHIIIY BHJIa OT €r0 MECTOOOUTAHUS.
['padprueckn n3o00paxaTh
MHOTOMEPHYIO MOJEb IKOJIOTHIECKON
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BU/IOB.

JleMoHCTpanun

Ilopmpem: J1. 1. XaTYNHCOH.
Tabnuywl u cxemol: «Mojenb
JKOJIOTUYECKON HHUILIH

J1. 1. XaTunHCOHaY.
OO6opynoBanme: repoapun pacTCHUI;
KOJUIEKIIU )KUBOTHBIX.
JlaGopatopHas padora
«IIpucnocoOneHust ceMsiH paCTeHHM
K PACCEJICHUIO»

HHUILU JUUIS pa3HbIX BUIOB.

BrIsaBIIATE IPUUYMHBI pa3InunN

B pazMepax 3KOJIOTHYECKON HUIIN

Y Pa3HbIX BUJI0B PACTEHHUI U )KUBOTHBIX.
AHaMM3UpOBATH IPUYNHBI

Y ITOCJIEACTBHS CMEHBI DKOJIOTUYECKOU
HUIIN

Nroro vacoB no teme 9
9 | Tema «9koJji0rusi cO00MIECTB. IKOJOTHUYECKHE CHCTEMbI»

9.1 | CoobmecTBO 1 CoobmiecTBa opranu3mMoB. broiieHo3 PackpriBaTh cojiepaHue TEPMUHOB
OpraHU3MOB — U ero cTpykTypa. CBsI3u MEXIy Y TIOHSTHI: OMOIIEH03, OMOTOTI.
OMO1IeHO3 OpraHu3MaMH B OMOLIEHO3E. XapakTepu3oBaTb OMOIIEHO3 U €T0

JleMOHCTpaIUK CTPYKTYPBI: BUJOBYIO,
Tabauywl u cxemol: «CTpyKTypa MPOCTPAHCTBEHHYIO, TPOPUUECKYIO.
OuolIeH03a», «IKOCUCTEMA [lepeuncnsaTh ¥ TPUBOAUTH IPUMEPHI
ITUPOKOJIUCTBEHHOTO JIECaY, CBSI3€H MEXKTy OpraHu3MaMH
«IKOocucTEMa XBOWHOTO JIeCay B OMOIIEHO3e

9.2 | Dkocucrema 2 DKocucTeMa Kak OTKPbITasi CUCTEMa PackpbiBath cosiepykaHre TEPMUHOB

(A.Jl. Terncnu). OyHKIIMOHATBHBIE
0JIOKM OPTaHU3MOB B DKOCHCTEME:
MPOAYLIEHTbI, KOHCYMEHTHI,
peayuentsl. Tpopuyeckre ypoBHHU.
Tpoduyeckue 1enu u ceTu.

U TIOHSATHI: SKOCUCTEMA, POAYIIEHTHI,
KOHCYMEHTBI, peTyTICHTHI, TPOPUIECKUE
YPOBHH, Tpopuueckue (MUIIeBbIC)
LEMH U CETH.

Ha3biBaTh CTPYKTYpHBIE KOMITOHEHTHI
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AOunoTnueckue OJIOKH SKOCUCTEM.
[104BEI M HIIBI B DKOCUCTEMAX.
KpyroBopot BelecTB ¥ MOTOK SHEPTUHU
B DKOCHUCTEME.

JemoHCcTpanuu

Ilopmpemuwi: B. H. Cykaues,

A. JI. Tercnm.

Tabauyvt u cxemol: «OyHKITMOHAIBHBIC
IPYIIbI OPTaHU3MOB B IKOCHUCTEMEY,
«KpyroBopoT BEIIECTB B IKOCUCTEMEY,
«lenu nuranus (macrouiHasi,
JETPUTHAS )».

O6opynoBanue: repbapuu pacTeHHI;
KOJUJICKIIUM HACEKOMBIX; Uyuesia MTHI]
U 3Bepen

HKOCHUCTEMBI.
XapakTepu3oBaTh QyHKIIUHA

Y TIPUBOJIUTH MTPUMEPHI

OpPTraHH3MOB B 9KOCHUCTEME

Ha OCHOBE UMEIOIINXCS 3HAHUHN

0 pacTeHusx, rpudax, bakTepusx

1 )KUBOTHBIX.

OnuckIBaTh KPyroBOPOT BEIIECTB

Y TIOTOK DHEPTUH B YKOCUCTEME.
OOBSICHATH POJIH OPTAaHU3MOB

B OHMOJIOTHYECKOM KPYTOBOPOTE
BEII[ECTB U MTOTOKE HEPTHH.
[IpuBOANTH IPUMEPHI OPTAHU3MOB,
3aHUMAIOIUX Pa3HbIe YPOBHU
TPOPUIECKUX TTHPAMHU/I.

CocTaBnATh CXEMBI IIepeHOCca
BEIIECTBA U SHEPTUHU B IKOCHCTEMAX
(Lenu muTaHus).

CpaBHUBATh MaCTOUIITHBIC U ICTPUTHBIE
LENU TUTaHUS

9.3

DKOJIOTUYECKUE
TAPaAMU/IBI

OcCHOBHBIE TOKA3aTeId YKOCUCTEMBL.
buomacca u mpoxykuus.
DKOJOTUYECKUE MUPAMU/JIbl YUCET,
OroMacchl U SHEPTUU.
JdemMoHcTpanuu

Tabnuyvl u cxemol: « IKOTOTHISCKAS
MpaMuJia Yucemn, « IKOJoruyecKast

PackpriBath cofiepxaHue TEpMUHOB
U TIOHATUI: IPOYKIIMS, Oomacca,
HKOJIOTHYECKAsk MUPAMHU/IA.
Xapakrepu3oBaTh IIpaBUJIa
HKOJIOTUYECKUX TUPAMUJ] YUCET,
OHOMacChl U YHEPTUU.

OOBACHATH NPUYUHBI PA3THUUI
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nupamMuia GuoMacch»,
«IKOJIOTUYECKasl MUpaMUIa YHEPTUM

B IIPOJyKTUBHOCTHU Y Pa3HBIX
HKOCHUCTEM.

[IpuBOAUTH MPUMEPHI TPAKTUYECKOTO
MIPUMEHEHUS MPABUII 3KOJIOTMYECKUX
MUPAMUI.

CpaBHuBaTh OMOMAcCCy U MPOAYKLIHIO
AKOCHUCTEM CYIIU U MUPOBOIo OKeaHa

9.4 | 3meHenus HamnpaBrneHHbie 3aKkOHOMEPHBIE CMEHBI | PackphIBaTh cofepkaHue TEPMUHOB
COO0IIECTB — coobmiecTB — cykneccun. [lepBuuHbIe | ¥ MOHATHIA: CYKIIECCHS, KITMMAKCHOE
CYKLIECCUH Y BTOPUYHBIE CYKLIECCUU U UX COOOIIIECTBO, CYKIIECCUOHHBIN PS/I.

MPUYUHBI. AHTPOTIOTEHHbIE XapakTepu30oBaTh CyKIECCUU:
BO3JEHCTBHUS HA CYKIIECCHM. MEPBUYHbBIC U BTOPUYHBIC, TPUBOIUTH
KnumakcHoe coo0riecTBo. UX IPUMEPHI U HA3bIBATh MPUYHUHBI
buopaznooOpasue u mojiHOTa CMEHBI COOOIIIECTB.

KpPYTrOBOpOTa BELIECTB — OCHOBA CpaBHHUBATh BPEMEHHBIE U KOPEHHBIE
YCTOWYHBOCTU COOOIECTB. OMOreo1eHO3bl HA KOHKPETHBIX
JemoHCcTpanuu MIpUMEpPaAxX CBOECH MECTHOCTH.
Tabauywl u cxemwvr: «O0Opa3zoBaHue MopenupoBaTh pe3yJibTaThl IIpoliecca
0omnotay, «IlepBuunas cykueccus», CMEHBI OMOTEOIIEHO30B 1101 BIUSHUEM
«BoccranoBieHue neca nocnie aHTPOIIOTEHHOTO (PaKTOpa

oXKapa»

9.5 | IIpupoausie [TpupoHbIE 5KOCUCTEMBI. PackpsiBaTh coziepxaHne TEpPMUHOB
DKOCUCTEMBI JemoHCcTpanuu Y TIOHSTHI: (PUTOTIIAHKTOH,

Tabauywl u cxemul:. «IKOCUCTEMA
HIIUPOKOJIMCTBEHHOTO JIECAY,
«I9KocucTeMa XBOMHOTO JIECa,
«KocHucTEMA 03EPaAY.

300IJIAHKTOH, SIPYCHOCTb.
XapakTepu3oBaTh MPUPOTHBIC
KOCHUCTEMBI, UX OCHOBHBIE
KOMITOHEHTHI (Ha MpUMepe 03epa,
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Oo6opyaoBaHnme: akBapuyM KaK MOJEIb
HKOCUCTEMBI.

IKCKYPCUA «IKCKYPCHSI B THTUYHBIN
ouoreorneHo3 (B 1yOpaBy, Oepe3HsIK,
€JIbHUK, HA CYXOJI0JIbHBIN

WJIM IOMMEHHBIH JIyT, 03€p0, 00JI0TO)»

XBOWHOTO U IIIMPOKOJIMCTBEHHOTO JIeCa).
OOBSICHATH IPUYHUHBI PA3THIHON
OroMacchl IPOYLIEHTOB

Y KOHCYMEHTOB B IIPUPOTHBIX
HKOCHUCTEMAX.

CocTaBisaTh MaCTOUIIHBIC U ICTPUTHBIC
LEIU TUTAHUS TPUPOTHBIX IKOCUCTEM.
[TpuBOIUTE PUMEPHI OPTAHU3MOB,
BXOJIAIINX B COCTaB (PUTOIIAHKTOHA,
300IIaHKTOHA, OEHTOCA.
OO0OCHOBBIBATH POJIb IPYCHOCTH

B JKU3HHM Ha3€MHBIX SKOCHCTEM.
CpaBHUBaATH OMOMACCY U TPOTYKIIUIO
BOJHBIX M HA3€MHBIX YKOCUCTEM

9.6

AHTpOIIOreHHbIE
9KOCHUCTEMBbI
(arposKoCcUCTEMBI)

AHTpPOINIOT€HHBIE SKOCUCTEMBI.
Arposkocucrema.

ArpoueHo3. Paznuuus mexny
aHTPOIOTr€HHBIMU

Y IPUPOJHBIMHA SKOCUCTEMAMH.
JdemMoHcTpanuu

Tabnuyvl u cxemvl: «ATPOIICHO3Y,
«KpyroBopoT BEIIECTB U MOTOK
SHEPIUHU B arpoOLEHO3E».
Oo6opynoBanme: repdbapuu
KYJIbTYPHBIX Y JUKOPACTYIIMX
pacTCHUM.

IKCKYPCHA «IKCKYyPCHS

PackpeiBaTh cofiepxKaHue TEPMUHOB
Y TIOHATHI: arpO’KOCHUCTEMA,
arpoleHo03, MOHOKYJIbTYpa.
XapakTepuzoBaTh OCHOBHBIE
KOMIIOHEHTBI arPOAKOCUCTEMBI.
[TpuBOAUTH pUMEPHI
arpoO3KOCHUCTEM.

CocTaBiisITh LIETIH TUTAHKS arpoOLIEHO3a.
OO60CHOBBIBATH MPUIMHBI HU3KOH
YCTOWYHUBOCTH arpO3IKOCUCTEM.
CpaBHHUBATH arpO3KOCUCTEMBI

U TIPUPOJIHBIE SKOCUCTEMBI.
XapakTepu30BaTh POJIb YEIOBEKA
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B arpod’KocucTeMy (Ha IoJie
WJTU B TEIJTMYHOE XO3SHUCTBO)»

B COXpaHCHHUU YCTOﬁqHBOCTH
arpoO3KOCHUCTEM

9.7

YpO0o3KOCUCTEMBL.
OKOMOHUTOPUHT

Ypb6oskocuctembl. OCHOBHbBIE
KOMITOHEHTBI YPOOIKOCUCTEM.
I'opoackas ¢nopa u payna.
CuHaHTponHU3aIus ropoJICKoi (hayHbl.
buonornueckoe n X035MCTBEHHOE
3HAYEHUE arpO’IKOCUCTEM

1 ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJECHUCTBUN
OpraHU3MOB B SKOCHUCTEMAX.
[IepeHoC 3HEPTUY U BEMIECTB MEKTY
CMEXHBIMH 3KOCHCTEMAMH.

Y CcTONYMBOCTD OPTaHU3MOB,
MOMYJIALUNA U SKOCUCTEM B YCIOBUSX
€CTECTBEHHBIX U aHTPOIIOTCHHBIX
BO3JICHCTBHM.

MeTo1010THst MOHUTOPUHTA
€CTECTBEHHBIX U AHTPOMOT€HHBIX
DKOCHUCTEM.

JlemoHCTpanuu

Tabauywt u cxemol.: «Ilpumepsl
ypOosKOCHCTEMY.

IIpakTyeckas padora

«M3ydeHue u onucanue
ypOOIKOCUCTEMBIY.

PackppiBath copepkanne TEPMUHOB
U TIOHATHI: ypOOo3KocHUCcTEMA,
CUHAHTPOIHU3AIMSs, TopoicKas (iopa,
ropojickasi ¢ayHa, SKOMOHUTOPHHT.
XapakTepru3oBaTh OCHOBHBIC
KOMITOHEHTHI YPOOIKOCUCTEM.
OnuceiBaTh OHOIOTHYECKOE

U XO3SIIICTBEHHOE 3HAYCHUE
ypOOIKOCHCTEM.

[IpuBOAUTH IPUMEPHI U OLIEHUBATH
COCTOsIHUE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BbIsBIIATE 0COOEHHOCTH TOPOJICKOM
Gbropsl 1 payHBbIL.

CpaBHUBATH ypOOIKOCUCTEMBI

U IPUPOTHBIC SKOCHCTEMBI
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Jlaboparopnasi padora

«M3yuenue pazHoOOpa3usi MEIKUX
MMOYBEHHBIX WICHUCTOHOTUX B Pa3HBIX
HKOCUCTEMAX)

Utoro

4acoB 110 TEME 12

10

Tema «buocdepa — ri106ajabHas IKOCUCTEMA»

10.1

buocdepa. Ctpykrypa 2
U cocTaB Ouochepsl

buocdepa — obmemanerapuas
o0oJiouka 3eMiH, Iie CYIIECTBYET
WJIM CYIIECTBOBAJA KU3Hb. Pa3BuTne
npecTaBlIeHu 0 brnocdepe B Tpyaax
3. 3rocca. Yuenue B.U. BepHanckoro
o ouochepe. Obnactu 6uocheps! u ee
coctaB. JK1rBoe BelecTBo Ouochepsl
U ero QyHKIIHH.

JleMoHCTpanuu

Ilopmpemuwi: B. 1. BepHajckui,

3. 3rocc.

Tabauywl u cxemwl: «I'eocdepbl
3emun», « DYHKIIUHU )KUBOTO BEIIECTBAY

PackpriBathb conepikanne TEpMUHOB

U IOHATHI: 6rocdepa, KuBOE
BEIIECTBO, KOCHOE BEIIECTBO,
OMOKOCHOE BEIlleCTBO, OMOTEHHOE
BEIIIECTBO.

[IpuBOoAUTH POPMYITHPOBKH OCHOBHBIX
ronoxxeHut yuenus B. M. Bepnaackoro
o ouocdepe.

XapakTepu3oBath 06s1acTu Onochepsl
Y X COCTaB, Ha3bIBaTh 00JIACTH
pacmpoCTpaHEHUS KUBOTO BEIECTBA

B 000J10UKaxX 3eMJIH U BBISBIISATD
MIPUYHUHBI €T0 PA3TUIHOTO
pacrpeeneHusl.

[lepeuncnars GyHKINUN )KHBOTO
BelecTBa ouocdepsl (razonas,
OKHCITUTEITbHO-BOCCTAHOBUTEIIbHAS,
KOHIICHTPALMOHHAs, ONOXUMHYECKa).
[TpuBOIUTH IPUMEPHI TPEOOPA3YIOIIETO
BO3/ICHCTBYSI )KHBOTO BEIIECTBA

Ha ouocdepy.
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AHamM3UpPOBAThH U OIICHUBATH
OMOJIOrMYECKYI0 HH(POpMAITHIO

0 IJ100aJIbHBIX IKOJIOTUUECKUX
npobsiemMax Ouocdepsl, MoITydaeMyro
W3 Pa3HBIX HCTOYHUKOB.

Ouenusats Bkiaza B. Y. Bepnajckoro,
0. 310cca B cO31aHUE YUCHUS

o ouocdepe

10.2

3aKOHOMEPHOCTHU
CYILIECTBOBaHUS
ounocdepsl.
Kpyrosopotsl
BEIIECTB

3aKOHOMEPHOCTH CYIIECTBOBAHUS
ounocdepnl. OcobeHHocTH 6uochepbl
KakK I100aJbHON AKOCUCTEMBI.
JIlnHaMUYeCKOEe paBHOBECHE

B Onocdepe. KpyroBopoTs! BemiecTs
1 OMOTCOXUMHUYECKUE ITHKITBI
(yraepona, azora). PUTMuaHOCTh
saBjeHUM B Ouocdepe.
JlemoHCcTpanuu

Tabauywl u cxemwl: «I'eocdepsl
3emuny, «DyHKIMH )KUBOTO
BelecTBay, «Kpyrosopot azora

B ripupojie», «Kpyrosopor yrieposa
B pupoie», «KpyroBopoTt Kucioposa
B nipupoe», «KpyroBopor Bojb

B TIPUPOJICH

PackpriBath copepkanne TEPMUHOB

Y IIOHATHH: TJI00aIbHast DKOCUCTEMA,
JTMHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOreOXMMHUYECKHUE ITUKIIBI.
XapakTepru3oBaTh 0COOCHHOCTH
ounocdepsl Kak riao0aIbHOM
HKOCUCTEMBI.

Onpenensate QyHKIHUIO Ornocheps

B oOecreueHur OMOTEHHOTO
KpyTOBOPOTA BEIIECTB Ha IJIaHETE.
XapakTepu3oBaTb OCHOBHBIE
KpYTOBOPOTHI: BOJIbI, YIJIepoAa, a30Ta.
CpaBHHUBaTh 0COOEHHOCTH KPYTOBOPOTA
pPa3TUYHBIX BEIIECTB.

OneHuBaTh 3HaUEHHE KPYTroBOpOTa
BEIIECTB JIJIS CYIIECTBOBAHUS )KU3HU
Ha 3emJie.

OOBSICHATH POJIb OPraHU3MOB
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B OMOJIOTMYECKOM KPYTOBOPOTE
BCIIICCTB.

BoIsBIIATH TUHAMHYECKOE pABHOBECHE
onocdepsl.

[TpuBOIUTE IPUMEPHI PUTMUIHOCTH
SIBIICHUH B Onocdepe

10.3 | 30HAIBHOCTH
ounocdepnr. OCHOBHBIE
OMOMBI CyIIIH.

Y cTOWYMBOCTD
ounocdepbl

3oHanbHOCTH OMOochepsl. [lonaTue

0 6uome. OCHOBHbBIE OMOMBI CYIIIU:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIC

Y IIUPOKOJIMCTBEHHbIE JIeCa, CTEIH,
CaBaHHBI, Ty CTBIHU, TPOITUYECKUE JIECa,
BBICOKOTOpbsi. KnmuMar, pacTutenbHbIN
Y )KUBOTHBI MUP OMOMOB CYIIIH.
Crpyktypa ¥ PyHKIIUS dKUBBIX CUCTEM,
OLIEHKA X PECYPCHOr0 NOTEHIMAa

1 OuochepHbIX PYHKIHI.
JlemoHCcTpanuu

Tabauyvt u cxemvi: «OCHOBHBIE OMOMBI
cymmy», «KinmuMmaruueckue mnosca
3emnny, « TyHapay, «Taiiray,
«CMenIaHHBIN JIECH,
«IIInpoKOAUCTBEHHBI J1€CH, «CTENBY,
«CaBanHa», «IlyCTbIHS,
«Tponnueckuit jiecy.

Oo6opynoBanme: repOapuu pacTeHUM
pa3HbIX OMOMOB; KOJUIEKIIMH KUBOTHBIX

PackpriBaTh cojieprkaHue TEPMUHOB
Y MOHSITUM: OMOMBI, TYH]Ipa, XBOWHbIE
Jjeca, CMEIIaHHEIC Jieca,
IIMPOKOJIUCTBEHHBIE JIeCa, CTEIH,
CaBaHHBbI, Ty CThIHU, TPOITUYECKHUE JIECa,
BBICOKOTOPbSI.

IToka3bIBaTh Ha KapTe

U XapaKTepU30BaTh OCHOBHBIC OMOMBI
CYIIIH.

CpaBHUBATh 0OCOOCHHOCTH KJIMMATa,
MOYB, PACTUTEIBHOTO U KUBOTHOTO
MHpa pa3HBIX OMOMOB CYIIIH 3E€MIJIH.
BoIsSIBASITS MPUYKHBI 30HATTBHOCTH

B Ouocdepe

NToro uacoB mo teme
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11

Tema «Ye10BeKk U OKpy:KaILIAs CPeay

111

BozneiictBue
yesIoBeKa Ha ouocdepy

2

DKOJIOTUYECKHE KPUZHUCHI U UX
pru4YrHbl. Bo3aencTeue yenoseka

Ha Ouocdepy. 3arpsi3HEHUE BO3TYIITHOM
cpeabl. OxpaHa BO3/yxa. 3arps3HEHUE
BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pazpymenue nouBsl. Oxpana
IIOYBEHHBIX pecypcoB. 3MeHeHue
KJIMMaTa.

JdemMoHcTpanuu

Tabauywl u cxemol: «3arpsi3HEHHE
aTMoc(epbl», «3arps3HeHe
rugpocepb», «3arpsi3HEeHUE MOYBbD,
«ITapHuKOBBIN 3P PeKT»

PackpeiBath copepikaHne TEPMUHOB

Y TIOHATHI: aTMoc(epa, BelecTBa-
3arpsi3HUTENH, TAPHUKOBBIN A (PexT,
«030HOBas JIbIPa», «KUCIOTHHIE
TOXAN», THIpochepa, IBTpoPUKaIns
BOJ/IOEMOB, [10YBa, PO3US MTOUB,
MIECTHUINIBI, YKOJIOTHICCKUN

KPH3HC.

AHanmM3UpOBaTh AHTPOIIOTCHHBIC
(dhaxkTopbl BO3IeCTBUS Ha Ouochepy
(poiib yenoBeKa B IPUPO/IE) Ha Pa3HBIX
ATanax pa3BUTHS YE€IOBEYECKOTO
oOmiecTna.

XapakTepu3oBaTh ri100aabHbIC
AKOJIOTUYECKHE MPOOJIEMBI;

OCHOBHBIC HCTOYHHKH aTMOC(HEPHBIX
3arpsi3HEHUI; 9KOJIOTHYECKHE
po0JIeMbl, CBSI3aHHBIE C yBEIUYCHUEM
TpaHCTIOpPTa B KPYITHBIX TOPOJIAX;
ABTPO(UKAIIUIO BOJOCMOB;
MOCJIC/ICTBUS 3aTrPS3HEHUS BOJ
XUMUYCCKUMHU BEIIECTBAMM;
BO3JICHCTBHE YEIOBEKA HA TTOUBCHHBIN
MIOKPOB.

ApryMeHTHpOBaThH 3HAUCHUE
HKOJIOTUYECKUX 3HAHUH B PEIICHUN
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BOIpOCa O MOAJEPKaHUU YCTOWIMBOCTH
ouochepsl

11.2

AHTpPONIOT€HHOE
BO3JICHICTBHE

Ha PaCTUTEJIbHBIN U
YKUBOTHBIN MHUD.
Oxpana npupoiblt

AHTpONIOTEHHOE BO3/ICUCTBUE

Ha PACTUTEIbHBINA U )KUBOTHBIA MUP.
OxpaHa pacTUTEIBLHOTO U KUBOTHOTO
Mupa. OCHOBHBIE MPUHITUIIBI OXPAHbI
npupoasl. Kpacueie kauru. Oco6o
OXpaHsieMbl€ TPUPOAHBIE TEPPUTOPUHU
(OOIIT). borannueckue caapl

Y 300JIOTUYECKUE MMAPKH.
JdemMoHcTpanuu

Tabnuywl u cxemwvi: «Ocob0

OXpaHsieMble TPUPOHBIE TEPPUTOPUL.

Oo6opynoBanne: hororpaduu
OXpaHsEMbIX PACTEHUHN U )KMBOTHBIX
Kpacnoii knuru P®, KpacHoi kauru
peruoHa

PackpsiBaTh copep:kaHue TEPMUHOB
Y MIOHATUHN: COKpAlICHUE
O6ropazHooOpazusi, OXpaHa IPUPOIbI,
0Cc000 OXpaHsSIeMbIC IPUPOTHBIC
tepputopun (OOIIT), GoTaHn4eckuit
call, 300JIOTUYECKHI TapK.
XapakTepu3oBaTh IJIAHETAPHYIO POJIb
pPACTEHUI U JKUBOTHBIX.

[IpuBOIUTH TPUMEPHI IPSMOTO

Y KOCBEHHOT'0 BO3JICCTBHUS YEJIOBEKA
HA paCTUTEJIbHBIN U JKUBOTHBIN

MHUD.

XapakTepu3oBaTh MPUHIIUIIBL
«BcemupHOU cTpaTernu OXpaHbl
MIPUPOIBI».

[lepeuncnsaTh 0COOEHHOCTH Pa3IUMYHBIX
OOIIT.

[TpuBoauts npumepst OOIIT,
PacCIION0KEHHBIX B CBOEM MECTHOCTH.
Jloka3bIBaTh Ha MIPUMEPAX OMACHOCTh
COKpAIIeHUs OMOJIOTHYECKOTO
pa3zHooOpazus 3eMu.

[IpuBOIUTH IPUMEPHI PEAKUX

Y MaJIOYMCIICHHBIX BUJIOB PACTCHUM
1 KUBOTHBIX CBOEH MECTHOCTH,
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3a”HeceHHbIX B KpacHble kuuru
pernoHoB u Kpachyto kaury PO

11.3 | PanmonaibHOE 2 OCHOBHBIE PUHIIUIIBI YCTOMYHUBOTO PackpsiBaTh coziepxaHne TEpPMUHOB
IPUPOIOTIOTL30BAHNE Pa3BUTHUS Y€JIOBEUECTBA U TIPUPO/IBI. Y TIOHSATUM: pallMOHAIHHOE
U yCTOMYHMBOE PanmonanbHOE PUPOIONOIb30BAHHE MPUPOOTOIB30BAHNE, YCTOMUNBOE
pa3BuUTHE U COXpaHEHUEe OMOJIOTUYECKOTO pa3BUTHE, IPUPOIHBIE PECYPCHI,
pa3zHooOpazust 3eMu. AKOJIOTUYECKUH CIIe]T.
OO01mume 3aKOHOMEPHOCTH XapakTepu3oBaTh OCHOBHbIE MPUHIIUIIBI
TJI00ATBHBIX SKOJIOTHUECKHIX YCTOWYMBOI'O Pa3BUTHSI UEJIOBEUECTBA
KkpusucoB. OcobeHHOCTH U TIPUPO/IBI.
COBPEMEHHOI'0 KpU3HUCA U €r0 OnuchiBaTh HEUCUEPIAEMbIE
BEPOSITHBIC MTOCJIE/ICTBHUS. U McuepnaeMble IPUPOIHbIE PECYPCHI,
Pa3BuTHEe METOJ0B MOHUTOPUHTA MOYEPKUBAsi OTHOCUTENBHOCTD
Pa3BUTHS OMACHBIX TEXHOTCHHBIX HEHUCUEPIIaeMOCTH HPUPOTHBIX
IIPOLIECCOB. PECYPCOB; XapaKTepUu30BaTh MPOLIECCHI
JleMoHCTpanun MX BOSHUKHOBEHHUSI U YCIIOBUS CPE/IbI,
Tabauywl u cxemol: «Moaenu MPUBOSIINE K UX (HOPMHUPOBAHHIO.
YIPABIISIEMOTO MUPa» PackpbiBaTh mpo0OsieMbl palliOHATILHOTO
MIPUPOJIOTIOIB30BAHUS U HAXOIUTh Iy TH
WX pelIeHUs
Hroro gacos no Teme 6
PeszepBHOE Bpems 8
OBHIEE KOJIMYECTBO 102
YACOB IIO ITPOT'PAMME
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INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No Tema ypoka KonnuectBo
YPO 4acoB Ha
KA nabopaTOpHBIE
"
MIPaKTHYECKHe
paboThl
1. | buonorus Kak KOMILJIEKCHAasl HayKa U KaK 4aCTh COBPEMEHHOTO
oOuiecTBa
2. | Kusble cucteMsl U ux cBoiictBa. [IpakTnueckas padora Nel 1
«HWcnonp30BaHne pa3IMIHBIX METOI0OB TP U3YUEHHUH KHUBBIX
CHCTEM.
3. | YpoBHeBas opraHu3aIiisi )KUBBIX CHCTEM
4. | Ucropus OTKpBITHS U N3y4eHUs KieTKU. KneTouHas teopus
5. | MeTozasl MosieKyIsipHO# U KileTouHoM 6uosoruu. [Ipaktuyeckas 1
pabota No2 «M3y4ueHrne METOIOB KJIIETOYHOH OMOJIOTHH
(xpomatorpadusi, anexrpodopes, nuddepeHnraaTrHoe
ueHtpudyruponanue, [TLP)»
6. | XuMU4eCKHil COCTaB KIETKH
7. | MunepanbHble BeulecTBa KIETKH, X OUOJIOTHYecKast poJib
8. | Oprannyueckue BemecTBa KieTku — Oenku. JlaboparopHast padota Nel
«O0HapyXeHHE OCIIKOB ¢ TIOMOIIbIO KAYECTBEHHBIX PEAKITUIN
9. | CroiicTBa, knaccudukanus u QyHKIMH OCITKOB
10.| Oprannueckue BemecTBa KJICTKH — YTJIEBOIbI
11.| Opranunueckue BemecTBa KIETKH — JUITHIbI
12.| Hyxneunossie kucnotel. JITHK n PHK. .JlaGopaTtopnas pabora Ne2 1
«HccrenoBane HyKJIEWHOBBIX KHCIOT, BBIIEICHHBIX U3 KIETOK
Pa3INYHBIX OPTAaHU3MOB.
13.| Crpoenue u pyakuun ATD. [pyrue nykineosunrpudocdars (HTD)
14.|CexBenupoBanue JJHK. MeToibl reHOMUKH, TPAHCKPUIITOMHKH,
MIPOTEOMHKH
15.|Meto/b1 CTPYKTYpPHOI OHonorun
16.| Tums! kneTok. [IpokapuoTndeckas KiieTka
17.| Crpoenue sykapuoruueckoil kinetku. [Ipaktuueckas padora Ne3 1
«M3ydeHne CBOMCTB KJIETOUYHON MEMOPAHBD».
18.| [ToBepxXHOCTHBIH anmnapaT KJIeTKU
19.| OnnomemOpanHbIe opranou bl KiaeTkn. [IpakTndeckas padora Nod 1
«V3ydenue IBMKEHUS IIUTOTIA3MBI B PACTUTEIBHBIX KIETKaX).
20.| ITomyaBTOHOMHBIE OPTaHOMIBI KJIETKH: MUTOXOHIPUH, TUTACTH/IBI 1
JlabopartopHas pabota Ne3 «VccnenoBanue mia3smMoan3a u
JIETUIa3MOJIN3a B PACTUTENIBHBIX KIIETKAX»
21.| HememOpaHHbIe OpraHOU/IbI KJIETKH
22.| CtpoeHue U QyHKIIHH sSIpa
23.| CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK dyKapuoT. JlaboparopHas 1
pabota Ned«M3yueHne cTpOoCHHS KIETOK PAa3TMYHBIX OPTaHHU3MOBY
24.| AcCUMWISIIIUS ¥ TUCCUMIIISIIIS — JBE CTOPOHBI MeTabomm3Ma. TUIb 1
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obmena BeriecTB. JlaboparopHas padota Ne5 «3ydyenue
KaTaJUTHYECKON aKTUBHOCTH ()EPMEHTOB (Ha MPUMEPEe aMUIa3bl WIH
KaTajasbl).

25.| depMeHTATUBHBIN XapakTep peakluil KIETOYHOT0 METaboIn3Ma.
JlaboparopHnas padota Ne6 «3yuenue pepMeHTaTUBHOTO
pacuienieHus NepoKCHIa BOJOPO/a B PACTUTENBHBIX U )KUBOTHBIX
KJIIETKaX»

26.| benku-akTUBATOPHI U OENKH-UHTHOUTOPHI

27.| ABToTpodHBII THI OOMEHA BEIIECTB

28.| ®orocuHTe3

29.| Xemocunre3 .JlaboparopHas pabora Ne7 «CpaBHEHHE ITPOLIECCOB
dboTocuHTE3a U XEMOCUHTE3a»

30.| Ana’pobHbIe opranu3mbl. Buasr Opoxenus. JlabopaTopHas padorta
Ne8 «CpaBHeHue npoieccoB OpOKEHUS U IBIXaHUD»

31.| AspoOHbIe OpraHU3MBI. DTaIbl YHEPTETHUECKOro 0OMeHa

32.| DHeprus MmeMOpaHHOTO rpagueHTa npotoHoB. Cunre3 AT®: pabora
npotoHHON AT®-cuHTa3bI

33.| Kontponbuas padorta Nel mo Teme «OOMeH BELIECTB U MPEBpaIllEHUE
SHEPruH B KJIeTKe. XUMUYecKasi OpraHu3aius KieTku. buonorus
KJIETKI»

34.| Peakuuu MaTpuyHOTO CHHTE32

35.| Tpauckpunuus — matpuunbiii cuate3 PHK

36.| TpaHcnsaus u €€ dTarbl

37.| KogupoBanue aMMHOKHUCIIOT. Posib pubocoM B OMOCHHTE3e OenKa

38.| Opranuzanus reHoMa y NpoKapuoT U S3yKapuoT

39.| MonekynsapHble MEXaHU3MBbI 3KCIIPECCUU T€HOB Y 9yKapuoT

40.| Bupycsl — HEKJIeTOYHbIE ()OPMBI )KH3HH U OOJIMTaTHBIC TTAPA3UTHI.
[TpakTuueckas padota «Co3mganue Moenu Bupyca». [Ipaktuueckas
pabota Ne6 «Co3manue MOJEIN BUPYCa»

41.| BupycHble 3a001eBaHUs YeI0BEKa, )KUBOTHBIX, PACTCHUN

42.| HaHOTeXHONIOTUYU B OMOJIOTHH U MEIHUIINHE

43.| )Ku3HEeHHBIN IUKIT KIETKH

44.| Matpuunsiii cunte3 JITHK

45.| XpOoMOCOMBI..
JlaGopaTtopnas pabota Ne9 «M3yueHne XpoMOCOM Ha TOTOBBIX
MHUKpOIpenapaTax»

46.| [eneHue KISTKH — MUTO3.

47.| Tunsl knetok. Kapuokuues u niurokunes. Jlaboparopuas padora NelO
«Habnronenre MuTo3a B KJIETKaX KOHUMKA KOpeIlIKa JTyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

48.| Perynsius )KU3HEHHOTO MK KIETOK

49.| OpranusM Kak eJMHOE 1L1eJ10e

50.| Tkanu pactenuii .Jlabopatopnas padora Nel 1«3ydenne Tkanen
pacTeHu»

51.| Tkanu >kMBOTHBIX U YenoBeka .JlabopaTopnas padora Nel2«U3yuenue
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TKaHEH KUBOTHBIX).

52.

Opraunsl. Cucremsl opranos. Jlaboparophnas pa6ota Nel3«3yuenue
OpraHOB LIBETKOBOI'O PACTEHUS»

53.

Ornopa Tena opraHu3mMoB

54.

JIBrmkeHre opraHu3MoB

55.

IIntanne opraHn3mMoB

56.

IIutanue MO3BOHOYHBIX KUBOTHBIX. HI/IH_IeBapI/ITeJ'ILHaH cHuCTeMa
YCJIO0BCKAa

57.

I[LIX&HI/IG OpTraHnu3MOB

58.

I[I)IXB.HI/IC ITO3BOHOYHBIX )XUBOTHBIX U YCJIOBCKaA

59.

TpaHcmoOpT BEIIECTB y OPraHu3MOB

60.

KpOBCHOCHaSI CHUCTEMA ITIO3BOHOYHBIX XMBOTHBIX M YCJIOBCKA

61.

Brigenenue Y OpraHnu3mMoB

62.

3amuTa y OpraHu3MoB

63.

I/IMMYHHaﬂ CHUCTEMA YCIIOBEKa

64.

Pa3nipaxxuMoCTh U perynauus y OpraHu3MoB

65.

FyMOpaHLHaﬂ peryisinug U SHIOKpHUHHAsE CUCTEMA JKUBOTHBIX U
YCJIOBCKAa

66.

DopMBbI pa3MHOXKEHHS] OPraHU3MOB

67.

[TonoBoe pa3zmMHOXKEHUE

68.

Metio3

69.

['ametorenes. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK
[TpakTuueckas pabora No7 «/3yueHue CTpOECHUS MOJOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpETapaTax»

70.

NupuBuyanbHOE pa3BUTHE OPraHU3MOB — OHTOT€HE3

71.

3akiagka OpraHoB U TKaHEH U3 3apOJIbILIEBbIX JIUCTKOB

72.

Poct u pa3Butue xxuBoTHBIX. [IpakTuueckas pabora Ne8«BrisiBieHue
MIPU3HAKOB CXOJCTBA 3apO/AbIIIEH MO3BOHOUYHBIX JKUBOTHBIX)

73.

PazmHo>xeHue u pazButue pactenuii .Jlaboparopnas pabora
Nel4«CtpoeHne opraHoB pa3MHOKEHHSI BBICIIIMX PACTEHUI

74.

I/ICTOpI/IH CTaHOBJICHUA U Pa3BUTHA I'CHECTHKU KaK HAYKH

75.

OcHoBHbBIE IOHATHUS U CUMBOJIBI FeHeTUKH. JlabopatopHas padota
Nel5«/Ipo3oduna kak 00BEKT TEHETUUECKUX UCCIIEIOBAHUI.

76.

3aKOHOMEPHOCTH HacleI0BaHHs MIPU3HAKOB. MOHOTHOpHIHOE
ckpeuBanue. [Ipaktuueckas padora Ne9 «M3ydenue pe3ynpTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y TPO30(HUIIBD».

77.

HI/ITOHOFI/I‘IeCKI/Ie OCHOBBI MOHOI‘I/I6pI/I,Z[HOFO CKpCIIMBaHHA

78.

Ananusupytouiee ckpemuBanue. Hernonxnoe noMuHUpoBaHue

79.

Jurubpunnoe ckpermubanue. [Ipaktuaeckas padora Nel O«3zyuenue
pe3yabTaTOB TUTHOPUAHOTO CKPEIIMBAHUS Y IPO30(DUIBD)

80.

I_[I/ITOHOFI/I‘{CCKI/IC OCHOBBEI ,Z[I/IPI/I6pI/IJIHOFO CKpCIIUBaHUA

81.

CHCHHCHHOC HACJICAOBAHUC IIPU3HAKOB

82.

XpOMOCOMHaﬂ TEOpHUs HACJICACTBECHHOCTH.

83.

I'eneTuka nona.

84.

I'eHoTHN KaK 1I€IOCTHAS CUCTEMA.
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85.| 'eHeTn4ecKuii KOHTPOJIb Pa3BUTHSI PACTEHHI, )KUBOTHBIX U YEJIOBEKa
86.| M3MeHYMBOCTh MPU3HAKOB. BUABI N3MEHYHBOCTH
87.| MoaudukannoHHas HK3MEHYUBOCTh
88.| KonTponbHas padota Ne2 o teme: «Ctpoenue u GyHKIUA
opranu3moB. ['eHeTHKa — HayKa O HaCIEACTBEHHOCTH U N3MEHUYHUBOCTH
OpPraHU3MOB. 3aKOHOMEPHOCTH U3MECHIMBOCTI
89.| BapuanmoHnHblii psaa ¥ BapraioHHas KpuBasi. JlabopaTopHas pabora 1
Nel 6« cecnenoBanue 3akoHOMEpHOCTEH MOAUDUKAITHOHHOM
n3MeHYUBOCTU. [locTpoeHre BapHallMOHHOTO Psiia U BapHAIIMOHHOM
KPHUBOW»
90.| 'eHOTHIIHYECKAsT N3MEHYUBOCTh. KOMOMHATHBHASI H3MECHUNBOCTh
91.| MyranmonHas uaMeHUMBOCTh.[IpakTHdeckas padbora Nel 1«Myranun y 1
Jpo30¢ bl (Ha TOTOBBIX MUKPOITpENapaTax)»
92.| 3aKOHOMEPHOCTH MYTAIIHOHHOTO Mpoliecca. JMUTCHETUKA U
AMUTEHOMHUKA
93.| I'eneruka uenoseka. [Ipaktuueckas padota Nel2 «CocraBienue u 1
aHaJu3 pOJOCIOBHON»
94.| MeTtoabl MeUIIMHCKON T'€HETUKHU
95.| 3HaueHne MEIUIIUHCKOM TeHETUKHU B MPEJOTBPAIICHUN U JICUCHUH
TeHEeTUYEeCKUX 3a00JIeBaHUI YeTTOBEKa
96.| OcHoBHble oHATHS cenekiun. JlaboparopHas padota Nel7«M3yuenue 1
COPTOB KYJIbTYpPHBIX PACTEHUN H MOPO TOMAIIHUX KUBOTHBIX)
97.| MeTonsI ceNeKIMOHHOM paboThl. JlabopaTopHas padora Nel§ 1
«M3yueHre METOI0B CENEKIN PACTCHHI.
98.| JocTmkeHus CeNEeKIIMN PaCTeHUH U )KUBOTHBIX. [IpakTideckas pabora 1
Nel3 «IIpuBuBKa pacTeHHI».
99.| CoxpaHeHue, H3y4eHHE U UCIIOIH30BAHNE TEHETUYECKIX PECYpPCOB
Dkckypenst «OCHOBHBIC METOJIBI M TOCTHIKEHUS CEJICKIIMYA PACTCHUH 1
JKUBOTHBIX (HA CENIEKIIMOHHYIO CTAHITUIO, TUIEMEHHYIO epMy,
COPTOUCIIBITATEIbHBINA YUaCTOK, B TEIUTMYHOE XO35HCTBO, B
1ab0paToOpUI0 arpOyHUBEPCUTETA UITH HAYYHOTO LIEHTPA)»
100 buotexHomorus Kak HayKa U OTpacib MPOU3BOJACTBA DKCKYPCHS
«bHOTEXHONOTHS — Ba)KHEWILIAsi TPOU3BOAUTEIIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTNYECKOE MTPOU3BOJICTBO)»
101 OcHoBHbIC HaNpaBJICHUsI CHHTETHUECKOM Ononoruu .JlabopaTopHas 1
pabota Nel9«3yuenne o0bekTOB OHOTEXHOMOTUMY. [IpakTHueckas
pabota «IlonmydyeHrne MOTOUHOKHUCIIBIX TPOTYKTOBY.
102 XpomocoMHas 1 TeHHast HHKEHEpHUs . MeUIMHCKUE OMOTEXHOIOTHI
11 KJIACC
Ne Tema ypoka Koauuecto
YPO 4acoB Ha
KA nabopaTtopHbIe
U TIPAaKTHYECKUE
paboTHI
1. | OBomonmonnas reopus Y. JlapBuna
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2. | JBwxymue cuiibl 3BosironMu BuoB 1o Y. /lapBuny
3. | bopnba 3a cymiecTBOBaHNE, €CTECTBEHHBINM U MICKYCCTBEHHBII 0TOOD
4. | ®opMupoBaHUE CUHTETUYECKON TEOPUH 3BOJIIOLUU
5. | Dransl 3BOJIIOIIMOHHOTO MPOLIECCa: MUKPOIBOIIOLUS U
MaKpOAIBOJIOIHS
6. | [Tonmynsinusa — 3yeMeHTapHas €IMHUIIA SBOJIIOIUN
7. | 3akoH reneruueckoro paBHoBecus [x. Xapau, B. BaitnGepra.
Jlaboparopnas pabota Nel «BplsiBiIeHHE U3MEHUYUBOCTH Y 0co0Oei
OJTHOTO BUA».
8. DneMeHTapHbIe (PaKTOPHI IBOTIOIUN
9. | DOddodext ocHoBatess. ekt OyThUIOUHOTO TOPIIbIIIKA
10.| Murpanuu. U3onsamun nonyasuuii: reorpaduyeckas,
Ouoornyeckas
11.| EcrtectBeHHBII 0TOOP — HampaBisIOIIUN (HaKTOp IBOIIOIHIH
12.| Tlomosoii oTO6OP
13.| IIpucnoco6IeHHOCTh OPraHU3MOB KaK pe3yJIbTaT MUKPOIBOIIOIIH.
JlaGopaTtopnas pabota Ne2 «M3yuenue apomop}o30B u
UANOAJANTALUN Y PACTEHUN U )KMBOTHBIX)
14.| IIpumMepsl TPUCTIOCOOICHUH Y OpraHU3MOB: MOP(OJIOTHYECKHE,
dbusnonornueckue, OMOXUMHUUYECKUE, TOBeeHUeckre. JlabopaTtopHas
pabota Ne3 «IIpucrnocoOnaeHus OpraHu3MOB H UX OTHOCUTETbHAS
11EeJIECO00PA3HOCTHY
15.| Bug, ero kputepuu u crpykrypa. Jlaboparopnas padota N4
«CpaBHeHHE BUJIOB 10 MOP(HOIOTHYECKOMY KPUTEPHUIO»
16.| CrpykTypa BUaa
17.| Bunoobpa3oBaHue Kak pe3yslbTaT MUKPOIBOIIOINH
18.| CBsi3b MUKPOIBOIIOLUHU U STTUACMHUOJIOTHHI
19.| MakposBomtonus. [laneoHronoruueckue MeTOIbl H3y4EeHUS
SBOJIIOIIMH
20.| buoreorpaduyeckue METOIbI U3YYECHHUS YBOIIOIHIH
21.| DwMOpuonIoru4ecKue U CpaBHUTEIbHO-MOP(POIOTHIECKHE METO/IbI
M3yUYEHUs! SBOJIIOLIUU
22.| MounekynsipHO-TeHETHYECKHEe, OMOXUMHUYECKHE U MaTeMaTUYeCKue
METOBI H3YUECHHUS IBOJIOIMU
23.| OO0mue 3aKOHOMEPHOCTH DBOJIFOIIUN
24.| ApantuBHas paauanus. HepaBHOMEpHOCTh TEMITOB ABOJIIOLUN
25.| HayuHble runoTesbl MPOUCX0XKICHHS KU3HU Ha 3emiie
26.| JloHayuyHbIe MpeICTaBICHUS O 3aPOXKICHUH KU3HU
27.| OcHOBHBIE 3TaIlbl HEOPraHNYECKON IBOJIIOLIUN
28.| I'unote3bl 3apoxKACHUS )KU3HU
29.| Uctopus 3emun u Metoibl €€ nzyuenus. Jlaboparopnas padora Ne5
«M3yueHne U onrcaHne UCKOMaeMbIX OCTAaTKOB JIPEBHUX
OpPIraHUu3MOBY.
30.| HauayipHble 3TaIbl OPraHUYECKOil 3BOJIIOLIUU
31.| DOBosronus s3yKapuoT
32.| OcHOBHBIE ATaMbI 3BOJIIOLUN PACTUTENIBHOTO Mupa. IIpakTrueckas

pabota Nel«M3yuenne 0cOOEHHOCTEH CTPOSHHS PaCTEHUH Pa3HBIX
OT/IETIOBY.

148



33.

OCHOBHBIE 3TaIlbl 9BOJIIOIIUHU JKUBOTHOI'O MHpPa

34.| OBomtonus KUBOTHBIX.. [IpakTnueckas padora Ne2«3yuenue
0COOEHHOCTEH CTPOCHHUS TO3BOHOYHBIX KUBOTHBIX).

35.| Pa3BuTHe u3HM Ha 3eMJIe 110 3paM U MepuoiaM

36.| KonTtponbHas pabota no teme:
«Muxposomronys. Makpossomonus. I Iponcxoxaenne u pazpurue
KU3HU Ha 3emiie»

37.| MaccoBble BRIMUPAHHsI — HKOJOTHUECKUE KPU3UCHI TPOILIOro

38.| CoBpeMeHHBII FKOJTOTHYECKUN KPU3UC, €r0 0COOEHHOCTH

39.| CoBpeMeHnHas cuCTeMa OPraHHYECKOTO MUpa

40.| OcHOBHBIE CHUCTEMATHYECKHUE TPYMIIbl OPTaHU3MOB

41.| AHTpomojorus — HayKa O YeJIOBEKE

42.| Pa3BuTHE NPECTaBICHUN O IPOUCXOXKACHUH YEJIOBEKa

43.| MecTo 4yenoBeka B CUCTeMe opraHndeckoro mupa. Jlaboparopnas
pabota Ne6«M3ydeHrne 0ocOOEHHOCTEH CTPOCHHS CKelleTa YeI0BeKa,
CBSI3aHHBIX C TIPSIMOXOKICHUEM.

44.| JIBrmKylye CHJIbl aHTPOIIOTEHE3a

45.| CooTHolieHre OMOTOTUYECKUX U COLIMATIbHBIX (PaKTOPOB B

aHTPOIIOTEHE3e

46.| OcCHOBHBIE CTaAMM AHTPOIIOTE€HE3A

47.| ITaneoreHeTrka u NajaeoreHOMUKA

48.| DBoMIOLKSA COBPEMEHHOT'O YEJIOBEKA

49.| Yenoseueckue pacel. [Ipaktuyeckas padora Ne3 «M3yuenue
HKOJIOTMYECKUX aJlalTalllil YeIoBeKa»

50.| MexauciuIInHapHbIe METOBI AaHTPOTIOIOTUH

51. |3apoxieHue U pa3BUTHE SKOJIOTUU

52.|Mertonsi skonorun. Jlaboparopras padora Ne7 «3yueHue MeTo10B
HKOJIOTHUECKUX UCCIIEAOBAHUID.

53.| 3HaueHue 3KOJOTMYECKUX 3HAHUMN I YeJIOBEKa

54.| Dxonoruueckue GpakTopbl

55.| AGuoruueckue GaxTopsl. CBET Kak SKOJIOTUYECKUN (haKTop.
JlaboparopHnas pabota Ne8 «BrIsiBIeHHE TPUCTIOCOOTCHHMIA
OpPraHU3MOB K BITUSTHHIO CBETa»

56.| Abuotuueckue paxTopsl. TemmnepaTypa Kak SKOJIOrHYECKUi (akTop.
JlaGopaTtopnas pabota Ne9 «BrisiBieHue npucrnocooieHnit
OpPTaHU3MOB K BIUSHUIO TEMIIEPATYPBD».

57.| AGuotuueckue GpaxTopbl. BrakHOCTh Kak SKOJIOTUYECKUN PaKTop.
JlaGopatopHnas pabota Nel 0« AHaTOMUYECKHE OCOOEHHOCTH
pacTeHuii U3 pa3HbIX MECT OOUTAHUS)

58.| Cpenbl oOuTaHMsI OPraHU3MOB

59.| buonoruueckue puTMbI

60. | )Ku3HeHHbIe (OPMBI OPraHU3MOB

61.| buotnueckue GpakTopsl

62.| 3HaueHNe OMOTHYECKUX B3aMMOICHCTBHIA ISl CYIIIECTBOBAHUS
OpraHU3MOB B cpejie 0OUTaHus

63.| DKonoruyeckrue XapakTepUCTUKH MOMYJIALHH.
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64.

OCHOBHBIE TTOKa3aTeIIN MOMmyJaauu: YUCICHHOCTD, IINIOTHOCTD,
BO3pacTHad U IIOJI0BaA CTPYKTYpa

65.

OCHOBHBIE TIOKA3aTeNN MONYJISALUN: POXKAAEMOCTb, TPUPOCT, TEMIT
pocTa, CMEpTHOCTb, MUTPALIU

66.

DKojoruveckasi CTpyKTypa MnonyJsuuu

67.

JlnHaMuKa NOMmynsuuuy U €€ peryJsnus

68.

KpI/IBBIC pOoCTa YUCJICHHOCTH IIOITYJIAINH. KpI/IBBIe BBIDKMBAaHU

69.

Okonorunyeckas Huia Bujaa. Jlaboparopnas padora
Nell«ITpucnocoOneHust ceMsH paCTeHUN K PACCEIICHUION.

70.

Bup xak cucrema nomyssaiui

71.

3aKOHOMepHOCTI/I IIOBCJACHUS U MI/IFpaHI/Iﬁ KHUBOTHBIX

72.

Coo011ecTBO OPraHU3MOB — OHOLIEHO3

73.

OKocucTeMa Kak OTKpbITad CUCTCMaA

74.

KpyroBopot BeliecT ¥ MOTOK YHEPTUH B 3KocucteMe JlabopaTopHast
pabota Nel2 «3ydenue pazHooOpa3us MEITKUX MOYBEHHBIX
YICHUCTOHOTHMX B PAa3HbIX 9KOCUCTEMAX) .

75.

OCHOBHBIC TTOKa3aTEIIH YKOCUCTEMBI

76.

DKOJIOTMYECKUE TUPaAMUIbI

77.

HN3meHeHus COO6IJ_IGCTB — CyKIeccuun

78.

[IpupoaHbie 5KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMBI
MOpEN U OKEaHOB

79.

[TpuponaHbie 3KOCUCTEMBI. DKOCUCTEMBI TYHP, JIECOB, CTETIEH,
IYCTBHIHb

80.

AHTpOHOFGHHLIG OKOCHUCTEMbI

81.

VYp6oskocucremsl. [Ipaktrueckas padota Ned4 «M3zyuenue u
ONMCaHNE YPOOIKOCUCTEMBI»

82.

3akoHOMEpHOCTH (HOPMHUPOBAHKS OCHOBHBIX B3aMMO/ICHCTBUM
OpPraHU3MOB B 3KOCHCTEMAX

83.

MexaHn3Mbl BO3ACUCTBYS 3arpsI3HEHUI Pa3HbIX TUIIOB HA
CcyOOpraHu3MEHHOM, OpPraHU3MEHHOM, MTOMYJISILIMOHHOM U
HKOCHUCTEMHOM YPOBHSIX

84.

buocdepa — obmierranerapHas 060104ka 3eMiu

85.

VYuenue B. U. Bepnaackoro o 6uocdepe

86.

3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHOChepbl

87.

prrOBOpOTBI BCIICCTB U OHMOreOXUMHYECKHE OUKJIBI

88.

3oHaneHOCTH OMochepsl. OCHOBHBIE OMOMBI CYITH DKCKYPCHS
«IKCKypCHUsI B arpoIKOCUCTEMY (Ha TI0JI€ WU B TETUTHYHOE
XO03SICTBO)».

89.

Kontponbnas padota No2 1o TemMe « IKOJIOTHsI, SKOJIOTHUECKHE
cuctembl.buocdepa»

90.

YcroitunBocTh OHOChEpsI

91.

OKOJIOTUYECKHE KPU3HUCHI U UX TIPUYUHBI

92.

Bo3zaeiictBue uenoBeka Ha Ouochepy

93.

AHTpPONOreHHOE BO3JICHCTBUE HA PACTUTEIIBHBIN U )KUBOTHBIA MUP

94.

OxpaHa npupoasbl
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95.| OcHOBHBIEC NIPUHIUITBI YCTOMYMBOIO PA3BUTHS YEIOBEYECTBA U

HIPUPOABI

96. PanmonansHOE MpUpOAOIIOJIB30BAHHUEC U COXPAHCHUC

OMOJIOTHYECKOTO pazHooOpas3us 3emin

97.| O6061eHne 1o TemMe « MUKPOIBOIIOIUS U €€ Pe3yIbTaTh»

98.| O6061eHne 10 TeMe «Makpo3BOIIOLUS U €€ PE3YIbTaThI»

99.| O6061mmenue no Teme «IIpoucxoxaeHue u pa3BUTHE KU3HU HA

3emie»n

100 O6061enue o Teme « IKOJIOTUSI — HayKa O B3aUMOOTHOIIEHUSX

OpraHU3MOB)

101 O6o6meHue no Teme «OpraHu3Mbl U cpeia OOUTAHUS

102 O606meHue Mo TeMe « DKOJIOTUSI BUAOB U MOIMYIISIIIHI

NEPEYEHBb (KOJAUPUKATOP) IPOBEPSIEMBIX TPEFOBAHUI

K PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3BOBATEJILHOMN
IMPOT'PAMMBI CPEJTHEI'O OBIIIETO OBPA3OBAHMS Y1 DJIEMEHTOB
COJIEP’)KAHMUSI IO BUOJIOT' A

IIpoBepsiembie Ha EI'D mo 0Mo10rum Tpe0OBaHUA K Pe3yJIbTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrpaMMBbI CPeIHEro 001ero 00pa3oBaHus

Kon [TpoBepsiemble TpeOOBaHUS K MPEIMETHBIM pe3yIbTaTaM OCBOEHUS
IPOBEPSIEMOTO OCHOBHOW 00pa30BaTeIbHOM IPOrpaMMBbl CPEAHETO OOLIETO
TpeOOBaHUS oOpa3oBaHHUsI

1 CpopMHUpOBaHHOCTh 3HAHUUA O MECTE U POJIM OMOJOTHH B CHCTEME

CCTCCTBCHHBIX HAayK, B ()OPMHUPOBAHHUU COBPEMEHHOHN €CTECTBEHHO-
HAyYHOW KapTHHBI MHUPA, B TIO3HAHUM 3aKOHOB IPHUPOJIBI U PEIICHUN
J)KM3HEHHO  Ba)XXHBIX  COLMAJIBHO-ITHYECKUX,  DKOHOMHYECKHX,
DKOJIOTHMUECKUX TIpoOJIeM dYelloBeUeCTBa, a TakKKe B PEIICHUU
BOIIPOCOB PAaIllMOHAIBHOTO MPHUPOIOIOIL30BaHUs, B (POPMUPOBAHUHU
IIEHHOCTHOTO OTHOIICHHWS K TPUPOJE, OOIIECTBY, UYCIOBEKY;
0 BKJIaJIC POCCUUCKHUX M 3apyOCKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE
OHOJIOTUH
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Brnanenne cucrtemoli 3HaHWMN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, UCIIOJIB3YEMbIX B OMOJIOTMUYECKUX HCCIEIOBAHUIX JKUBBIX
OOBEKTOB U JKOCUCTEM (ONUCAHHE, U3MEpPEHUE, NPOBEICHUE
HAOJIIOICHUI); CITOCOOAMH BBISIBJICHHSI M OIEHKH AaHTPOMOTEHHBIX
M3MEHEHUHU B IIPUPOJIE.

YMeHue BbIIBUTATh TMIIOTE3bI, MPOBEPATh UX IKCIEPUMEHTAIHHBIMU
cpeacTBamMu, GOPMYJIHpPYs 1€JIb HUCCIEAOBaHUS, aHAJIU3UPOBATH
MOJIYYEHHbIE PE3YbTAThI U JCIATh BHIBOIBI.

BrisiBIeHHE 3aBUCMMOCTH MEXAY HCCIEAYEMbIMU BEJIMYUHAMU,
00BsICHEHHE TIOJYYEHHBIX PE3yJIbTaTOB U (OPMYIUPOBAHKUE BHIBOJIOB
C HCIOJIb30BAaHUEM HAayYHBIX NIOHATHH, TEOPUHM U 3aKOHOB

YMeHune BIajeTh CHUCTEMON OWOJOTHYECKUX 3HAHUH, KOTOopas
BKJIIOYAET: OCHOBOMOJIAraroline OMOJIOrHYeCKre TEPMUHBI U TTOHATHS
(KU3HB, KJIETKa, TKaHb, OpraH, OpraHW3M, BHJ, MOMYJIALIMS,
IKOCUCTEMa, OworeHo3, Owocdepa; meraboaM3M, TOMEOCTas,
KJIETOYHBII ~ MMMYHUTET, OuOCHMHTE3  Oelika, OHOMOJUMEpHI,
JUCKPETHOCTb, CaMOpETYJISLINS, CaMOBOCIIPOU3BEIECHUE,
HACJIEJICTBEHHOCTh, M3MEHYUBOCTb, JHEPro3aBUCUMOCTb,  POCT
Y pa3BUTHE);
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Oouonoruueckue  Teopuu:  kieroyHas Tteopuss T.  IlIBaHHa,
M. Illnennena, P. BupxoBa; KIOHaJIbHO-CEJIEKTUBHOTO UMMYHHTETA
I1. Opnux, n.N. MeuHnkoBa, XpPOMOCOMHas TEOpHUs
HacineaCcTBeHHOCTH 1. Moprana, 3aKOH 3apOJBIIIEBOTO CXOZCTBA
K. bapa, sBomonnonnas reopust Y. /lapBuHa, CHHTETAYECKAs] TEOPUS
ABOJIIOLIMH, Teopust aHTpornorenesa Y. Jlapsuna; Teopust OMoreoieHosa
B.H. CyxaueBa; yuenue H.M. BaBuioBa o neHtpax MHOrooopasus
U MPOUCXOXKJIEHUS KYJIbTYpHBbIX pactenuil, yuenue A.H. CeseproBa
0 MyTAX W HANpaBJIECHUSAX 3BoJironuu, yueHue B.M. Bepnaackoro —
0 ouocdepe); 3akoHbI (€AMHOO0OpaA3Us TIOTOMKOB MEPBOTO MOKOJICHUS,
pacIIeIyICHNs] TPU3HAKOB, HE3aBUCHUMOTO HACJEA0BaHUs MPU3HAKOB
I'. MeHnaens; CUElIeHHOro0 HAclIeqOBaHUs ITPU3HAKOB UM HAPYILICHHUS
cuerieHuss re’oB 1.  Moprana;  rOMOJOTHYECKHX  PSZIOB
B HaclieACTBeHHOM u3meHunBocth H.M. BaBuioBa; reHernueckoro
paBHoBecus J[x. Xapau u B. BalinOepra; 3aponblieBoro cxojacTBa
K. Bbapa; ouorenernueckuii 3akoH 2. ['ekkens, @. Mromiepa);
NPUHUHUIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH );

npasuwia (MuauMyMma FO. JInbuxa, sKoJornyeckoi nupamMmuabl YUCEI,
OroOMacchl M YHEPTUN);

runote3bl  (koamepBatHo AWM. Omapuna, mTepBUYHOTO OyJbOHA
JIx. Xonneitna, mukpochep C. @oxkca, pudozuma T. Uek)

YMeHue pemarb MOUCKOBbIE OWUOJOTMYECKHE 3a]auyM; BBISIBIISTH
NPUYUHHO-CJIEICTBEHHbIC CBSI3U MEXKTY UCCIIETyEMbIMU
OMOJOTUYECKUMHU OOBEKTaMM, MPOIECCAMU U SBJICHUSIMU; JENaTh
BBIBO/IbI ¥ IPOTHO3bl HA OCHOBAHUM TOJIYYEHHBIX PE3yJIbTaTOB,;
COCTaBJISATh T€HOTUIIMYECKUE CXEMbI CKPEIIMBAHUS JIsl pa3HbIX TUIIOB
HACJIEIOBaHMUSI TPU3HAKOB Yy OPraHU3MOB, COCTaBJISTh CXEMBI
MepeHoca BEIIECTB M JHEPrUM B HSKOCUCTEMax (LeMH MUTaHWUs,
MUIIEBBIE CETH)

YMeHHe  ycTaHaBIMBaTh  B3aUMOCBSI3U  MEXAY  CTPOEHUEM
U (YyHKUMSMU: OPraHoOMJIOB, KJIETOK pa3HbIX TKaHeH, opraHamu
U CUCTEMaMHU OpPraHOB Yy PACTEHM, KMBOTHBIX W YEJIOBEKA; MEXY
JTanaMyu 0OMEHa BEUIECTB; 3TallaMy KJIETOYHOIO IIUKJIa U KU3HEHHBIX
IUKJIOB  OPraHM3MOB; 3TallaMM  3MOPHOHAIBHOIO  Pa3BHUTHS;
T€HOTUIIOM U (PEHOTUIIOM, PEHOTUIIOM U (PaKTOPaMH Cpeibl OOUTAHMUS;
IpOoLECCaMH  3BOJIIOLMM; ABWKYIIMMH CHJIAMH  AaHTPOIOIEHE3a;
KOMITOHEHTaMHU Pa3IUYHbIX HKOCUCTEM U MPUCIOCOOIEHUSMHU K HUM
OpraHU3MOB

YMeHue BBIACIIATE CYICCTBCHHBIC ITPU3HAKH:
CTpOCHUA BUPYCOB, KIJIICTOK IIPOKAPHUOT U 3YKAPHUOT, OJHOKJIICTOYHBIX
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¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BUIOB, OMOTEOIIEHO30B, YKOCUCTEM
u Ouocdepbl; CTPOCHUS OPraHOB M CHCTEM OPTraHOB pACTEHUH,
KUBOTHBIX, YeII0BEKa, MIPOIIECCOB KU3HEICATCTLHOCTH,
MPOTEKAIONINX B OpraHM3Max pPACTCHUM, >KUBOTHBIX M YEJIOBEKA;
OMOJIOTUYECKUX TPOIECCOB: OOMEHa BemecTB (MeTabomm3M),
uHGOpMAIlMU U TIPEBpAIICHUsS SHEPTruHu, OpOKeHUs, aBTOTPO(HOro
U TeTepoTpPO(HOrO0 THUIOB MHUTAHUS, (OTOCHHTE3a W XEMOCHHTE3a,
MUTO3a, Mel03a, TaMeTOoTreHe3a, YMOpHUOTeHe3a, MOCTIMOPHOHAITBHOTO
pa3BUTHS, Pa3MHOXKCHUS, WHAWNBUAYAIbHOTO Pa3BUTHS OpraHU3Ma
(oHTOreHe3a), B3aWMOJICUCTBUS T'€HOB, TE€TEpPO3UCa; JECUCTBUM
UCKYCCTBEHHOTO  OTOOpa,  CTaOWIM3HPYIOUIETO,  JIBUXKYIIETO
W Pa3phIBAIOIIETO E€CTECTBEHHOTO OTOOpa;  ajIomaTpudecKOro
U CHMITATPUYECKOTO BHUJA000pA30BaHUS; BIUSHHS JIBUKYIIUX CHJI
OBOJIIONIMM  HA  TEHOQOHI  MOMYJSAIWH;  MPUCTIOCOOICHHOCTH
OpraHWU3MOB K cpefe oOWTaHWs, 4YepeAOBaHUS HaIpaBICHUN
ABOJTIOIIMHT; KPYTOBOPOTA BEIIECTB U MTOTOKA YHEPTUHU B DKOCHUCTEMAX

ChopMupoBaHHOCTh yMEHUS BBIICIATH CYIIECTBCHHBIC IPH3HAKH
BUPYCOB, KJETOK IPOKAPUOT M OYKAPHOT, OJHOKJIECTOYHBIX
U MHOTOKJIETOYHBIX  OPTraHM3MOB, BHJOB, OHOTCOIICHO30B
U DKOCUCTEM; OCOOCHHOCTH TMpPOIECCOB OOMEHa  BEIIECTB
U TPEBpAIICHUS SHEPrud B KJETKe, (HOTOCHHTE3a, IIAaCTHYSCKOTO
U DHEpPreTUYecKoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OTUIOJIOTBOPEHUS, PAa3BUTHS U PA3MHOXKCHHS, HWHIUBUIYAIHHOTO
pa3BuUTUsSL OpraHu3Ma (OHTOTreHe3a), OOpbObI 3a CyIIECTBOBAaHME,
€CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, IPHUCIIOCOOICHHOCTH
OpraHu3MOB K CpeJic OOMTaHHs, BIMSHUS KOMIIOHEHTOB JKOCHCTEM,
AHTPOIIOTEHHBIX HW3MEHEHWW B 5JKOCHCTEMAX CBOEM MECTHOCTH,
KpYTOBOpPOTa BEILIECTB U IIPEBpaIlleHUs SHEpTur B Ouocdepe

VYmenue UCTIOJIb30BaTh COOTBETCTBYIOIINE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTMIO U CUMBOJIMKY JUIS JOKa3aTeIbCTBA
POJICTBA OPTaHU3MOB PAa3HBIX CHCTEMATHYECKUX TPYII; B3aMMOCBSI3U
OPraHM3MOB U CpeAbl OOUTaHMS, €JUHCTBA YEIIOBEYECKUX pac;
HEOOXOJIMMOCTH  3JI0pOBOrO0  o0paza  KU3HHM,  COXpPaHEHHUS
pa3zHooOpa3usi BUJOB U HKOCUCTEM KaK YCJIOBMSI COCYIIECTBOBAaHUS
IPUPOJIBI U YEIIOBEUECTBA

YMeHHe KpUTHUYECKH OIICHWBATh WHOOPMAIUI0 OHOJIOTHYECKOTO
COJICp)KaHMS; UHTEPIPETUPOBATh ITUUECKUE ACIIEKThI COBPEMEHHBIX
HUCCICAOBAaHUM B OHWOJIOTHH,  MEAULHHE, OHOTCXHOJOIHUH;
paccMaTpuBaTh TII00ATBHBIE IKOJIOTHYECKHE TIPOOJIEMbI COBPEMEHHOCTH,
dbopMUPOBATH 110 OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3UIIUIO
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IlepedeHb 3j1IeMEHTOB coAep:KaHusA, NpoBepseMbIX HA EI'D nmo Ouosiorun

Kon [IpoBepsiemMblii 2JIEMEHT COJIEP>KaHuUs

1 buonorus kak HayKa. JKuBBIE€ CUCTEMBI U X HN3Yy4YCHHUC

11 CoBpeMeHHass Ouojorus — KOMIUIEKCHas Hayka. buonorumueckue HaykKu
U H3ydyaemble MMM TpoOnempl. @DyHIaMEHTaJbHbIE, NPUKIAIHbIE
Y TIOMCKOBBIE HAYYHbIE UCCIEA0OBaHUS B OMOJIOTHH.

3HayeHune 6uosoruu B GOpMUPOBAHNN COBPEMEHHON €CTECTBEHHO-HAYUHOM
kaptubl Mupa. [Ipodeccuu, cBsizanHbie ¢ Ouosorueil. 3HaueHue OMOJIOTUU
B MPAaKTUYECKOU AESATEIBHOCTU YEJIOBEKA: MEAUIIMHE, CEIILCKOM XO351CTBE,
IIPOMBINUIEHHOCTH, OXPaHE MPUPOJIbI

12 JKuppie cuctemMbl Kak TpeamMeT u3ydeHus Ouonoruu. CBOMCTBa >KUBBIX
CHUCTEM: €JUHCTBO XMMHYECKOIO COCTaBa, NUCKPETHOCTh U IIE€JIOCTHOCTb,
CJIOKHOCTD u YIIOPSAI0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb,
CaMOOpraHMU3aIMs, CAaMOBOCIIPOU3BEJCHHUE, PA3APAKUMOCTh, U3MEHUUBOCTb,
POCT U pa3BUTHE.

YpOBHM OpraHu3alvy >KUBBIX CHUCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIH,
TKAQHEBbIM, OPraHU3MEHHBIM, MOMYJISIHUOHHO-BUJIOBOW, 3SKOCUCTEMHBIN
(buoreonenotTnueckuit), ouochepnsit. [Iporeccol, TPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHBIC IPU3HAKH )XKUBOTO. JKN3HB Kak (popMa CyIiecTBOBAHUS
MaTepuu

1.3 Metoasl Ouonornyeckoi Hayku. HabmroneHue, usMepeHue, SKCIEpPUMEHT,
cucTeMaruzanus, MmeraaHanu3. IloHSTHMEe O 3aBUCHMOM U HE3aBHUCHUMOU
nepeMeHHoi. IlnanupoBanue »skcrepumenTa. [locTaHoBka U MpoBepka
runoTe3. Hyneas rumore3a. IloHsTHe BBIOOPKH M €€ JIOCTOBEPHOCTD.
Pa3bpoc B Ouonormyeckux JaHHbBIX. OLIEHKA JOCTOBEPHOCTH IMOJYYEHHBIX
pe3ynbTatoB. [IpuunHbl UCKaXKeHUs1 pe3yJIbTaToB AKcnepumenTa. [lonstue
CTaTUCTUYECKOTO TeCTa

2 Kierka kak Omosornueckas cucreMa

2.1 Krmerka — cTpykTypHO-(QpyHKIIMOHANbHAS €OWHUIIA KUBOTO. McTopus
oTKpeITHs KiIeTKU. Paborer P. I'yka, A. JleBenryka. Kierounas teopus
(T. llIBanu, M. lneiinen, P. BupxoB). OCHOBHbIE OJIOXKEHUSI COBPEMEHHOM
KJIETOYHOUN TEOPHUH.

MeTtonpl  MOJEKYJISpHOW M KJIETOYHOM  OMOJIOTMH: MHUKPOCKOIIHUSA,
xpomarorpadus, anekTpodopes, METO]I MEUEHBIX aTOMOB,
muddepeHnransHoe HeHTpU(PyrupoBanue, KyJIbTUBUPOBAHUE KIIETOK

2.2 XUMUYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI.
Boma 1 ee poiib Kak pacTBOPHUTEIIS, peareHTa, yuacTie B CTPYKTYPHPOBAHUT
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KIIETKM, TEIUIOPEryJsIMuU. MUHEpaJbHbIE  BEIIECTBA  KJIETKH, HX
Oouonoruyeckas poib. Pojab KaTHOHOB M aHHOHOB B KJIETKE.

buonornyeckue nonumepbl. benku. AMHHOKUCIOTHBIA COCTaB OEJIKOB.
CrtpykTypbl 6e5KoBOM MoseKybl. [lepBuyHas cTpykrypa Oenka, nenTHaHas
CBsA3b. BTOopruHas, TpeTWuyHas, 4eTBEpPTHYHAs CTPYKTYyphl. [leHaTypanms.
CpoiictBa OenkoB. Knaccuduxanus OenkoB. buonorudeckue ¢yHKUUU
O€JKOB.

VYriieBoapl. MoHocaxapuasl, JUcaxapupl, OJIUTOCAXapUabl
U noaucaxapuabl. OO I1aH CTPOCHUS U PU3UKO-XUMUYECKUE CBOMCTBA
yIaeBo10B. buonornyeckue QyHKIMH yTIE€BOIOB.

Jluiuppr.  TuapodunsHo-THApOdOOHBIE  cBoiicTBa.  Kiaccudukanus

JIUTINAJIOB. Tpurnuuepusl, dbochonunuapl,  BOCKH,  CTEPOUJIBI.
buonornyeckue ¢yskuu mumumoB. OOmmMe CBOWCTBA OWOTOTHYECKUX
MeMOpaH —  TEKYyYecTb, CIOCOOHOCTD K CaMO3aMBbIKaHHIO,
MOy IPOHUIIAEMOCTb.

Hyxnennoseie kucnorel. [JHK nm PHK. CrtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunpl. Ilpunnun komruiementapHoctu. llpaBuno Yapradda.
Crpyxrypa IHK — nBoiinas cniupanb. MecToHax0XAeHUE U OMOIOTrHYeCKue
¢bynkuuu [JHK. Buast PHK. ®yukiuu PHK B knetke.

Crpoenue monekysbl AT®. Makpospruueckue cBsizu B Mojekyine ATO.
buonornyeckue ¢ynkuuun ATO. BoccTaHOBIEHHBIE NEPEHOCUUKH, HX
¢bynkiun B kinetke. CexkBenuposanue JTHK.

CrpykrypHast Ouosorus: OMOXUMHUYECKHE U OMOPU3NUECKHE HCCIEA0BAHNS
COCTaBa M NMPOCTPAHCTBEHHOW CTPYKTYpPbl OMOMOJIEKYJT

2.3

Tunel K1€TOK: »yKapuoTUYecKass M mpokapuotuyeckas. CTpyKTypHO-
(yHKIHMOHATIbHBIE 00pa30BaHUS KIETKH.

CrpoeHue mnpokapuoTUUECKOl KkieTku. KierouHass cTeHka OakTepuii
u apxei. OcOOEHHOCTH CTpOEHUs TeTepoTpodHONW U aBTOTPODHOM
MPOKAPUOTUIECKUX KIETOK. MECTO M PO POKApHUOT B OMOIIEHO3aX.
Crpoenue U GyHKIIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[Tnazmatuueckass memOpana (riazmanemma). CTpyKTypa IIa3MaTHIeCKOn
MeMOpaHbl. TpaHcmopT BemIeCTB uepe3 IUIa3MaTUYECKyl0 MeMOpaHy:
naccuBHbBIN (muddy3us, obnerdennas audysusi), aKTUBHBIN (TIEPBUIHBIN
U BTOPUYHBIN aKTUBHBIA TpaHcnopT). [lomynmpoHuiiaeMocts MeMOpaHb.
PaboTa HaTpmii-kanueBoro Hacoca. DHIOLMTO3: MUHOIMTO3, (arolmTo3.
Ox3omuto3. Knerounas crenka. CTpykTypa U GyHKIIMA KIETOYHON CTCHKHU
pacTeHuii, rpuooB.

[utomna3ma. I{uto3omb. [{lutockeneT. [[Bmxenne nutomniaasmMbel. OpraHoU bl
KJIeTki. OJHOMEMOpaHHbIE OPTaHOW/IbI KIIETKH: 3HJIOTUIa3MaTHYECKask CETh
(BIIC), ammapar T'oabaXkH, JIH30COMBI, HX CTpPOEHUE U (DYHKIHH.
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B3auMocBs3p  OlHOMEMOpaHHBIX  OpraHowioB  KieTku. CTpoeHue
rpaHyJiipHOro petukyiayma. CuHTe3 pacTBOopuMbIX OenkoB. CHHTE3
KJIETOUYHbIX MeMOpaH. ['nmaakuii (arpaHyJsipHbIA) SHIOIUIa3MATUYECKUN
petukynym. CekpetopHas GyHknus anmapara [ompmxu. Tpancmopt
BEIIECTB B KIETKE. Bakyos pacTUTENbHBIX KIETOK. KIIETOUHBIN COK.
Typrop.

[TonyaBTOHOMHBIE OpraHOUAbI KIETKH: MUTOXOHIPUU, TIIIACTUIBI.
Ctpoennie 1 pyHKIIMM MUTOXOHJpHUI U TuiacTui. [lepBuyHbIie, BTOpUYHbIE
U CJOXHBIE TUIACTHABI (DOTOCHUHTE3UPYIONIMX 3YKApUOT. XJIOPOILIACTHI,
XPOMOIIACTHI, JIEMKOIUIACTHI BBICIIMX PACTEHUM.

HememOpanubie opranonnbl kietku CtpoeHne u GyHKIMH HeMeMOpaHHBIX
opraHouJioB kietku. Pubocombl. MukpoduaaMeHTsl. MblIlIEYHbIE KIETKH.
MukpotpyOouku. Kierounsiii nentp. CTpoeHHe W JABUKEHUE >KTYTHUKOB
U pecHru4eK. MUKpoTpyOOouKHM nuTomiasmsel. LleHTproIsb.

SAnpo. O6onouka sigpa, XpOMaTHH, KapuoIlia3ma, SIAPHIIIKA, UX CTPOCHHUE U
byHKIHIH. SnepHepiit OENIKOBBI ~ MAaTpHKC. [IpocTpancTBEHHOE
pacrnoyio)keHrue XpomMocoM B uHTepdasHoM siape. benku xpomaTuHa —
TMCTOHBI.

Kiterounsie BimoueHuss. CpaBHUTENbHAS XapAaKTEPUCTUKA KIIETOK 3YKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON)

2.4

AccuMunsiLMs U JUCCUMIIISIIIUSL — JBE CTOPOHBI MeTabosn3Ma. Tumel
oOMeHa BemniecTB: aBTOTPOGHBIM M reTepoTpodHBIA. YdacTue KUCIOpoja
B OOMEHHBIX IIpoleccax. ODHEPreTHYecKkoe O0OecreueHue  KIETKU:
npeBpamieane AT® B oOMeHHBIX Tporieccax. DepMEeHTATUBHBIN XapakTep
peakuuii KJieToyHoro meradonu3ma. MepMeHThl, UX CTPOEHHUE, CBOICTBA
u  wmexanmsm  geiictBua.  Kodepmentel.  Otnumumst  GepMEHTOB
OT HEOPraHMYECKUX KaTalau3aTopoB. benku-aktuBatopel H  O€JKH-
UHTUOUTOPBL.  3aBUCUMOCTh  CKOPOCTH  (DEPMEHTATUBHBIX  pEaKIIHii
OT Pa3Iu4HbIX (PAKTOPOB.

[lepBuuHBI cUHTE3 OopraHUYecKUX BemiecTB B kieTke. dotocunres. Ponb
XJIOpOIUIacTOB B mpouecce (orocunreza. CBeroBas U TeMHOBas (hasbl.
[IponykTuBHOCTH  (poTOCHMHTE3a. BiusHue  paznuuyHbliXx  (PaKkTOpOB
Ha CKOpOCTh (poTOoCcHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEMOCUHTES. Pa3znoobpazue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuUIUpyroue  OakTepuu,  Kele300aKkTepuu,  cepoOaKTepuH,
BOJIOPOJIHbIE OaKTepHH. 3HAUCHUE XEeMOCHUHTE3a.

AHnaspoOHbIe opranu3Mbl. Buasl Opoxenus. [IpogykTel OpokeHUS W UX
UCIIOJIb30BAHUE YETOBEKOM. AHa’pOOHBIE MUKPOOPIaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIE OpraHU3MBbl. Dranbl HHEPTreTUYECKOTO oOMeHa.
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[TogroroButenbHbIM dTan. [NHKONMM3 — OECKUCIOPOIHOE paCIICIICHHE
TJIFOKO3BI.

buosornueckoe OKHCIEHHE, WA KIETOYHOE JbIXaHUE. Poiib MUTOXOHIPUI
B TIIpolieccax OHMOJIOTHYECKOrO0 OKUCIeHMs. [lukiaumdeckue peakiuu.
OxucnurensHoe dochopunupoBanue. [IpenmyiecTBa a’poOHOTO IMyTH
oOMeHa BeliecTB Iepes; aHa’pOOHBIM. D(PGEeKTUBHOCTh IHEPrETUUYECKOTO
oOMeHa

2.5

Peakuun MatpuyHoro cuHTe3a. [IpMHIMN KOMIUIEMEHTAPHOCTH B PEAKIIUSAX
MaTpUYHOTO CHHTe3a. Peanmuzamusi HAcIeACTBEHHONW  HMHGOpPMAIIHH.
I'eneTnueckuil KOA, €ro cBoMCTBAa. TpaHCKpUNLUS — MATPUYHBIA CUHTE3
PHK. [TprHIMIIBI TPAHCKPHUIILIUHN: KOMILJIEMEHTAPHOCTb,
aHTUIAPAJIIEIBHOCTh, ACUMMETPUYHOCTh. TpaHCIIALNS U €€ 3Tanbl. Y 4YacTHe
tpancnoptHbix PHK B OuocunTeze Oenka. YcioBus OuocuHTE3a Oelika.
KomupoBanne amuHokucioT. Ponb pubocoM B GuocuHTe3e Oernka.
Opranuzanusi reHOMa y MPOKapUOT U 3YKapuoT. Perynsiuus akTUBHOCTU
reHoB y npokapuot. ['unoresa onepona (®. XKakoo, XK. Mano). Perymsus
OOMEHHBIX MPOIECCOB B KieTke. Kiietounbiii romeocTas.

Bupycol — HekeTouHble (POPMBI )KU3HU U OOJIUTaTHBIE Mapa3uThl. CTpoeHUE
MPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupychsie 3a001eBanus yeiaoBeka, ®KUBOTHbBIX, pactenuit. CITN, COVID-
19, conmanbHbBIC U METUIIMHCKUE TIPOOIEMBI

2.6

Knerounsrii 1wk, ero mepuoanl W peryismus. WHTepdaza u MUTO3.
Oco0OeHHoCTH TIpoLIecCcoB, TpoTeKaroux B uHTepdase. [loaroroBka KieTku
K geneHuto. IlpecunreTrmyeckuii (MOCTMUTOTUYECKUM), CUHTETUUYECKUI
Y TIOCTCUHTETUYECKHI (MMPEMUTOTUYECKUI) epruoAbl UHTEP(a3bI.
Marpuunsiii cunte3 JHK-permukanus. ITpunuuner perukanuu JIHK:
KOMIUIEMEHTAPHOCTB, ITOJyKOHCEPBATUBHBINA CUHTE3, aHTUNIAPAIIIIEIbHOCTD.
Mexanusm perukanuu  JIHK. Xpomocombl. CTpoeHue XpomMocom.
Tenomepsl u Tenomepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapUOTHIL.
JIMIionHelii M TaruiougHbld  HAOOpel  XpomocoM. ['oMmosoruyhHbie
XpPOMOCOMBI. 110510BBIE XPOMOCOMBI.

Henenue kneTkn — MuTo3. CTaauum MHUTO3a W MPOUCXOASAIIUME B HUX
nponeccbl. Tumbel muTo3a. KapnokmHe3 u 1muToknHe3. buomormueckoe
3HQYEHUE  MHUTO3a. Perymanuss  MMTOTMYECKOIO  IMKJIA  KIETKU.
[Iporpammupyemast kiaeTouHasi THOEIb — aromnTo3.

@yHKIMOHAIbHAS T€HOMUKA

Opranusm Kak OMOJIOrHYeCcKasi cucTeMa

3.1

O)IHOKJ'IGTO‘{HBIC, KOJIOHHAJIbHBIC, MHOT'OKJICTOYHBIC OpraHru3MbI
W MHOI'OTKaHCBBIC OPIraHN3MBlI.
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@®opMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecrojioe (BKJIIOYas BET€TaTUBHOEC)
U 1osioBoe. Buipl O0ecnonoro pa3MHOXEHHUS: MOYKOBAaHUE, CHOPYISLUA,
dbparmMeHTanus, KIOHUPOBAHUE.

ITonoBoe pazmHoxeHue. [lonoBbie KieTku, nau ramersl. Meno3. Craaun
meno3sa. [loBenenne xpomocom B Mernose. Kpoccunrosep. buosornueckuii
CMBICIT M€I03a ¥ TMOJIOBOTO Mpouecca. Meno3 U ero Mecto B KM3HECHHOM
LUKJIE OPraHU3MOB.

IIpenzaponsimieBoe pazputue. ['amerorenes y :kuBOTHBIX. 110510BBIE JKETIE3HI.
OOpa3oBaHue W pa3BUTUE MOJOBBIX KJIETOK. CriepMaToreHe3 M OOTeHE3.
Crtpoenue moJioBbIX KJeTOK. OMmIog0TBOPEHUE U SMOPHOHAIBHOE PAa3BUTHE
KUBOTHBIX. CrocoObl  OIUIOJOTBOPEHUS:  HApPy>XHOE, BHYTPEHHEE.
ITaprenorenes.

NunuBuayanbHOoe  pa3BuTUe  opraHu3MoB  (oHTorenes3).  Craguu
AMOpHOreHe3a >KUBOTHBIX (HAa mpumepe JarymkH). JpoOnenue. Turmsl
npobaeHus. OcoOeHHOCTH JpOOJeHUS MIICKONMHUTAIOMNX. 3apO/IbIIIEBhIC
JUCTKHU (racTpyisinus). 3akiajka OpraHoB M TKAaHEH W3 3apOJbIIIEBbIX
JUCTKOB. B3anMHOE BIMSHHME YaCTEl Pa3BUBAIOLIETOCS 3apOAbIIIA
(aMOpHoOHaNIbHAsT MHAYKIMS). 3aKiaJka MIaHa CTPOCHUS >KMBOTHOTO Kak
pe3yslbTaT  HMEPAPXUYECKUX  B3aMMOJEWCTBUA  TEHOB. Bnusinue
Ha SMOPHOHANILHOE Pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOIIEH CpPEIIbI.
Poct u pasButue xuBOTHBIX. I[locTamOpuoHnanbHbId nepuon. Ilpsmoe
U HempsMmoe pa3Butue. PazButue ¢ MeramMopdo3oM y OeCro3BOHOYHBIX
M TI03BOHOYHBIX JKUBOTHBIX. bHOJOrHYecKO€ 3HAYEHHE MPSIMOIO
U HEOpsIMOTO pa3BUTHSI, UX PACHpOCTpaHEHUE B mpupoje. Tumbl pocra
KUBOTHBIX. DAKTOPBI PETYISLUA POCTA KUBOTHBIX M yejoBeka. Craauu
MOCTAMOPUOHANBHOTO Pa3BUTUSL Y JKUBOTHBIX M uenoBeka. llepuombl
OHTOI€HE3a YEJIOBEKA.

PasMHoeHne u pasButue pacteHumit. ['amerodur m cmopodur. Meiio3
B JKM3HEHHOM IIMKJie pacTeHuid. OOpa3zoBaHue CIop B Mpolecce menosa.
I'amerorene3 y pacteHuid. OmI0JOTBOPEHHUE U PAa3BUTHE PACTUTEIbHBIX
OpraHu3moB. J[BOMHOE OIUIOJOTBOPEHUE Yy [BETKOBBIX PAaCTCHUU.
O6pa3oBaHue M pa3BUTHE CEMEHH. MexXaHU3MBbl PEryJisIliud OHTOreHe3a
Y PaCTEHUH U )KUBOTHBIX

3.2

Uctopuss  ctaHOBIEHMST W pPa3BUTUSd  TICHETHUKHM  KaK  HayKH.
OcHOBHBIE TCHETHMYECKHE TIOHATHSI HW  CHMBOJBL. | OMOJIOTMYHBIC
XPOMOCOMBI, aJUICIbHBIC T'CHBI, aJIbTEPHATUBHbBIC MIPU3HAKH,
JTOMWHAHTHBIN U PEIIECCUBHBIA MPU3HAK, TOMO3UT0Ta, F€TEPO3UTOTA, YUCTAS
JINHUS, TUOPUIBI, TCHOTHII, dhenortur. OcHOBHEIE METOJIbI
T'€HETHUKH: TUOPHIOJTOTHUCCKHUH, IIUTOJIOTUYCSCKHUM, MOJIEKYJISIPHO-
TeHETUYCCKUU
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3.3

Monorubpunnoe ckpemuBanue. llepBbiidi 3akoH MeHzaenss — 3aKOH
eanHoo0pas3usi ruOpUoB nepBoro nokosjeHus. [IpaBuino 1OMUHUPOBAHUS.
Broponn 3akoH Menaens — 3aKOH  pacUICIUIEHUs  ITPU3HAKOB.

[{uTonorndyeckue OCHOBBI MOHOTHOPHUIHOTO CKpeluBaHus. | uroresa
YUCTOTHI FAMET.

AHanu3upytolee CKpELIMBaHuUeE. [TIpoMexxyTOUHBI Xapakrep
Hacle0BaHus. Pacuenenre nprusHakoB Py HEMIOJHOM JOMUHUPOBAHUH.
HurubpugHoe  ckpemuBanue. Tpetuit 3akoH MeHzaenss —  3aKoH

HE3aBUCUMOIO HACJEIOBaHUA TMPHU3HAKOB. [luTONmormyeckue OCHOBBI
JUTUOPUTHOTO CKPEITUBAHMUS.

CueruieHHOE HacienoBaHue npu3zHakoB. Pabotel T. Moprana. CremnieHHoe
HACJICJOBAHUE T€HOB, HAPYIICHHUE CLUETUICHUS MEXIY F'€HaMHU. XPOMOCOMHast
TE€OpHUs HACTEICTBEHHOCTH.

I'enetrnka nosa. XpoMOCOMHBIN MEXaHU3M OIPEICSICHUs 10J1a. AyTOCOMBI
U TOJIOBBIE XPOMOCOMBI. ['OMOraMe€THeli H TE€TEPOTAMETHBIM ITOJ.
I'enetnueckas CTpykTypa MOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKoB,
CUEIUIEHHBIX ¢ mosioM. ['eHOoTHI Kak nenoctHas cucrema. [Inenorponusa —
MHO>KECTBEHHOEC TIECTBHUE reHa. MHOXeCTBEHHBIN aJJICIIU3M.
B3aumopelicTBUue HeasieNbHBIX TE€HOB. KoMIUIEMEHTapHOCTh. OMHUCTa3.
[Tomumepus

3.4

B3aumopeiictBue reHotuma W cpeipl npu  (GOpMHPOBAHUU (PEHOTHIIA.
N3menunBoCTh Mpu3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIC MPHU3HAKHU.
Buabl 13MEHUMBOCTH: HEHACIIECTBEHHAS U HACIIEICTBEHHAS.
MomudukannonHas HW3MEHYUBOCTh. Ponbk cpemapl B (GoOpMHpOBAHUU
MOIU(UKAIIMOHHOW  M3MEeH4YMBOCTH. Hopma  peakuum  mpu3HaKa.
Bapuanmonnsiil psin u BapuanmonHas kpusas (B. Moranncen). ColicTBa
MOIU(PUKAIUOHHON U3MEHYUBOCTH.

['enoTnnnueckasa U3MEHYUBOCTD. CsBoiicTBa T€HOTUITNYECKOU
W3MEHYMBOCTH. BHUIBI I'€HOTHIIMYECKON H3MEHUYHMBOCTH. KOMOWHATHBHAS,
MYTallMOHHAsI.

KomOunaTuBHas M3MEHYMBOCTh. Mel03 M MOJOBOM MpolleCC — OCHOBA
KOMOMHATUBHOW H3MEHUYUBOCTH. PoJIb KOMOWMHATUBHOW W3MEHYMBOCTHU
B CO3/IaHUU T€HETUYECKOTO Pa3HOOOpa3us B MpeJiesiax OJJHOTO BHU/IA.
MyTannoHHas W3MEHYMBOCTh. BHIIBI MyTaluii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE M HWHIYUUPOBAaHHbICE MyTaluu. SnepHbie
U OUTOIUIa3MaTtndeckue mytanuu. COMaTUYECKHE U TOJIOBBIE MYTalUU.
[IprunHBl BO3HMKHOBEHMS MyTauumid. MyTareHel M WX BIMSHHME HaA
OpraHu3Mbl.  3aKOHOMEPHOCTH  MYTallMOHHOIO  Ipolecca.  3aKOoH
TOMOJIOTHYECKHUX PsIIOB B HaclencTBeHHoM n3meHunBoctu (H.U. BaBusos).
Buesdnepnast ©'3MEHUMBOCTh U HACJIEICTBEHHOCTD
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3.5

Kapuorun uvenoseka. MexayHapoaHas MmporpaMma MCCIEIOBaHUS T€HOMa
yemoBeka. MeTonbl HM3Y4YeHUsI TEHETHKHA YEJIOBEKA: TICHEaJOrMYeCKUH,
OJIM3HEIOBEIN, IUTOTCHETUYECKUIM, MONMYJIIUMOHHO-CTATUCTUYECKUH,
MOJIeKyJIsipHO-TeHeTUYeCKUil. COBpEMEHHOE  OMpeje/ieHHe T'eHOTHMA!
MOJJHOTEHOMHOE CEKBCHUPOBAHUE, TEHOTHUIHPOBAHUE, B TOM YHCIE
¢ momomeio [II[P-anmanu3a. HaciemcTBenHble 3a00JieBaHUS 4YCIOBEKA.
['erHble M XpOMOCOMHBIE 0O0JIE3HH YeOBeKa. boyie3HU ¢ HacIeACTBEHHOM
MPEAPACIIONIOKEHHOCTBIO. 3HaueHue MEIUIMHCKOU FCHETUKHU
B TPEJOTBPAIICHUM U JICUYCHUU TEHETHUYECKUX 3a00JICBaHUU YEJIOBEKA.
CTBOJIOBBIC KJICTKHU

3.6

JloMecTukanusga M CEJIEKIUSA. 3apOKICHUE CENCKIHU U JOMECTHUKALIHHU.
VYuenue H.M. BaBunoBa o0 1eHTpaxX NpPOUCXOXKACHUS M MHOTrooOpasus
KYJIbTYpPHBIX pacTeHuil. Poip cenekuuu B CO3JaHMM COPTOB PACTEHHU
Y 1opoJ1 )KUBOTHBIX. CopT, mopojia, mTaMM. 3aKOH TOMOJIOTHYECKUX PAJIOB
B HacieactBeHHoM wu3MeHuumBoctM H.M. BaBunoBa, ero 3HadyeHue
JUTSL CEICKITMOHHOM pabOThI.

Metoapl ceneKIMOHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIN
U UHIUBUAYATbHBIM. JTanbl KOMOMHAIMOHHOW cenekiuu. KMcnbiTanue
MPOU3BOJIUTENICH MO MNOTOMCTBY. OTOOp MO TEHOTHUIY C HOMOIIBIO
OLICHKU (DEHOTHUIIa MOTOMCTBA U OTOOP MO T€HOTHUITY C MOMOILBIO aHAIKM3a
JTHK.

HckyccTBeHHBI ~ MyTareHe3 Kak METOJ  CEJEKIMOHHON  paloThl.
PaguanMOHHBIN M XUMHYECKMM MyTareHe3 Kak WCTOYHHUK MYTalUu
y  KyJIbTypHBIX ¢GopM opraHu3mMoB. Vcrnonb30oBaHHME T€HOMHOTO
penaktupoBaHusi ¥ MeTogoB pexomOuHaHTHBIX JHK mna momydenwus
UCXOJHOI'0 MaTepralia sl CEJICKIIUU.

[Tomyuyenue MTOJIUTLIIOUIOB. BryTpuBnaoBas TUOpUIN3AIINS.
biu3kopoACTBEHHOE CKpeniuBaHue, Wik UHOpuaAuHT. HeponacrBeHHOE
CKpelIMBaHue, WIM ayTOpuAWHr. [eTepo3suc u ero MIPHUYUHBIL
Hcnonb3zoBanue rerepo3uca B cenekuuu. OTaaneHHas THOpUAN3ALIUS.
[Ipeononenne Gecryionus MEKBHUIOBBIX THOPUIIOB. JJOCTHKEHUS CENEKIIUU
PacTeHUN U JKUBOTHBIX

3.7

OOBEKTHI, UCTHOJBb3yEMbIE B OMOTEXHOJOTHH, — KIETOYHbIE U TKAHEBbIC
KYJIbTYpbl, MHMKPOOPTaHU3MBI, MX XapakTepucTuka. TpaauimoHHAas
OMOTEXHOJIOTHS: XJICOOMEeUCHHE, TOTYUYeHHEe KHCIOMOJIOYHBIX IMPOJYKTOB,
BUHOJEIINE. MukpoOuosoruuecKuit CUHTE3. OOBEKTHI
MHUKPOOHOJIOTHUECKUX TeXHOJorui. IlpousBojicTBo Oenka, aMHHOKHCIIOT
M  BUTAaMUHOB. VICKycCTBEHHOE  OIUIOJOTBOpEHUE. PeKOHCTpyKIus
SUIEKJIETOK M KJIOHUPOBAHUE >KUBOTHBIX. MeTOj TpaHCIUIAHTAIUU SIAEP
KJIETOK.
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XpoMOCOMHAasi M TE€HHas WHXEHepus. VICKYyCCTBEHHBIM CHHTE3 TI€Ha
1 KoHcTpyupoBaHue pekomOoumHaHTHBIX JIHK. /locTHkeHns U MepCrleKTUBBI
XpPOMOCOMHOW M TE€HHOW HWH)XEHepuu. MenuuuHCKuEe OUOTEXHOJIOTHUHU.
Hcnonb30BaHKE CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6paBI/IC OpraHU4€CKOIo MHUpa

4.1

buonornyeckoe paszHooOpazue opranu3MoB. CoBpeMEeHHas CHUCTEMa
opranuueckoro mupa. [Ipuniuns! kiaccudukanuu opraHu3MoB. OCHOBHbBIE
CUCTEMATUYECKUE TPYIIIbI OPTAaHU3MOB.

OcoOEHHOCTH  CTPOCHMSI M JKH3HEJCATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrtepuu, apxew, OJHOKIECTOYHBbIC TPUOBI, OJHOKJIECTOYHBIC
BOJIOPOCHH, Jipyrue npoTUCThl. KonoHuanbHble OpraHu3Mbl. [[BuxkeHHe
OJTHOKJIETOYHBIX OPraHW3MOB: aMeOOUIHOE, IKIYTUKOBOE, PECHUYHOE.
3amura y OJHOKJIETOUYHBIX OPraHW3MOB. Pa3apanMoCTh y OAHOKIETOUYHBIX
OpraHu3MoB. TakCUCHI

4.2

MHorokJieToOuHble pacTeHusl. B3anMOCBA3b 4YacTed MHOTOKIETOYHOIO
opranu3ma. TkaHHU, OpraHbl M CHUCTEMBl OPTraHOB MHOTOKJIETOYHOTO
opranusma. OpraHu3m Kak eauHoe Iienoe. Tkanu pacteHuil. Tumsl
pacTUTENbHBIX TKaHEH: oOpa3oBaTeibHas, TIOKPOBHAs, IMPOBOASAIIAL,
OCHOBHas, MEXaHUYeCKasl. OcobenHocTu CTpPOEHHUSI, byHKIUH
Y PaCIIOJIOKEHHS TKAHEW B OpraHax pacTEHUU

4.3

BereratuBHble M TE€HEpATUBHBIE OpraHel pacteHud. (DyHKIUMH OpraHoB
u cucreM opraHoB. Kapkac pacreHuid. JIBMKEHHE MHOIOKJIECTOYHBIX
pacTeHMii: Tponu3Mbl U HAacTUH. [lorjomenue BOXBI, YITIEKHCIIOIO TIas3a
U MUHEpaJbHBIX BEIIECTB pacTeHusiMU. Jlpixanue pactenuil. Huddyzus
ra3oB 4epe3 IIOBEPXHOCTb KIIETKH. TpPaHCIOPTHBIE CHUCTEMBI PACTECHUMU.
Brinenenne y pacTeHuid. 3amunTa y MHOTOKJIETOUHBIX pacTteHnid. KyTukyia.
CpencTBa macCUBHOW U XUMUYECKOH 3alIUThl. OUTOHIIUIBI.
Pa3npaxxuMoCTh U peryisiuusi y OpraHu3MoB. Pa3pakuMocTh U peryJisius
Y MHOT'OKJICTOYHBIX PAaCTe€HUN. POCTOBBIE BellleCTBA U UX 3HAYCHUE

4.5

MHOTOKIETOYHbIE KMBOTHBIC. B3amMOCBSI3bL dYacTeili MHOTIOKJIETOUYHOT'O
opranu3ma. TkaHuU, OpraHbl M CHCTEMBl OPraHOB MHOTOKJIETOYHOTO
opranu3zma. Opranusm Kak eauHoe menoe. ['omeoctas. TkaHM >KMBOTHBIX
M 4eloBeKa. THIIBI JKMBOTHBIX TKaHEH: SHUTEIHAIbHAS, COCIMHHUTEIbHAS,
MbITIedHasi, HepBHasA. OCOOCHHOCTH CTPOCHUSA, PYHKIIMA M PACIIOJIOKEHHUS
TKaHEN B OpraHax *KMBOTHBIX U YEJIOBEKa

4.6

Opranbl U CHCTEMBI OPraHOB >KMBOTHbIX. DPYHKIMU OPraHOB M CHUCTEM
opraHoB. Omopa Tema  opraHu3moB. CkeneTbl  OJHOKJIETOYHBIX
M MHOTIOKJIETOYHBIX JKMBOTHBIX. HapyXHbII KW BHYTPEHHMH CKEJIET.
CtpoeHue U THIIBI COETUHEHUSI KOCTEM.
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JIBM>KEHHE MHOTIOKJIETOUHBIX XKUBOTHBIX. lIutanue >xuBOTHBIX. I[luTaHue
MO3BOHOYHBIX JKMUBOTHBIX. JIpixanuwe KUBOTHBIX. KoOKHOE JbIXaHue.
J’KabGepHoe 1 1eroyHOe JbIXaHuUE.

JIpIXaHK€E MO3BOHOYHBIX )KMBOTHBIX. DBOJIFOLIMOHHOE YCIOKHEHHUE CTPOCHUS
JETKUX TO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelnbHas CHUCTEMa YEJIOBEKA.
MexaHu3M BEHTWISILMU JIETKUX y NTUL M MIIEKONHUTaromuX. TpaHcrmopT
BEILIECTB Y OPraHu3MOB. TpaHCIOPT BEHIECTB y KUBOTHBIX. KpoBEeHOCHas
cuctemMa U ee opranbl. KpoBeHOCHasi cucTema MO3BOHOYHBIX JKUBOTHBIX.
Kpyru kpoBooOpamieHusi. DBOJIOLMOHHBIE  YCIOXXHEHHUS  CTPOEHUs
KPOBEHOCHOM  CHCTEMBbI  IMO3BOHOYHBIX  JKUBOTHBIX.  BblgeneHue
y opraHu3MmoB. Beigenenue y KUBOTHBIX. COKpaTHTENbHBIE BaKyOJH.
Opransl BeieneHus. CBsA3b NOJIOCTU TEJIA C KPOBEHOCHOM U BBIIEIUTEILHON
cucreMamu.  Bpijenenre y  HO3BOHOYHBIX — JKMBOTHBIX.  3aluTa
Yy  MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI W HMX MPOU3BOJIHBIC.
PazmpaxxumocTte UM perymsuuss |y OpraHu3MoB.  Pa3gpaxumocTb
Yy OJHOKJIETOUHBIX OpraHu3moB. Takcuchl. Pa3gpakuMoCTh U peryisuus
Y MHOTOKJIETOYHBIX paCTE€HUN. POCTOBBIE BelllecTBa U UX 3HAYCHHUE.
HepBHast cuctema u pedruekTopHas peryasiuus Yy MHOTOKJIETOYHBIX
AKUBOTHbIX. HepBHas cucTteMa U €€ OTHAEeJbl. DBOJIOLMOHHOE YCIOXKHEHHE
CTPOEHUSI HEPBHOM CUCTEMBI Y )KMBOTHBIX.

Pa3paboTka anroputMoB u nporpamm ass 3PpGeKTUBHON (DyHKIIMOHATBHON
aHHOTAIlMd TE€HOMOB, TPAHCKPUIITOMOB, IPOTEOMOB, METa0OJIOMOB
MUKPOOPraHU3MOB, PACTEHUH, )KUBOTHBIX M YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €TI0 310POBLC

5.1

Opranbl U cHuCTeMbl OpraHoB uenoBeka. OTaensl TOJIOBHOIO Mo3ra
MO3BOHOYHBIX KXUBOTHBIX. Pediiekc um pednexkropHas nyra. besycnoBHbie
U ycloBHbIE pediekchl. ['ymopanbHas perysiius U SHIOKpUHHAsI CUCTEMaA
KUBOTHBIX W 4YesioBeka. JKene3bl SHIOKPUHHOM CUCTEMBI U MX T'OPMOHBI.
JleiicTBue TOpMOHOB. B3aWMMOCBSI3b HEPBHOM W SHIOKPUHHOW CHCTEM.
['mnortanamo-runoduzapuas cucrema. Pedrnekc u pedraexkropHas ayra.
be3yciioBHbIE U YCIOBHBIE PEIEKCHI

5.2

3amuTa opranusma ot Oosie3Heil. UMMyHHas cucrema yenoBeka. KneTouHsii
U TYMOPAJIbHBIA  HMMMYHMTET. Bpoxnennsin, NPUOOPETEHHBIN
cenupuuecKui UMMYHUTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOIO
nmmynuteta (II. Dpnux, ®.M. bepuer, C. Tonerasa). BocnanurenbHbie
OTBETHl OPraHu3MOB. Poib BpOXACHHOTO HMMMYHUTETa B Pa3BUTHH
CUCTEMHBIX 3a00JIeBaHUN

5.3

KpoBenocnas cucrema u ee opranbl. Cepilie, KpOBEHOCHBIE COCY bl U KPOBb.
Kpyru kpoBooOpaiienus. PaboTa cepaia u ee peryisiuus
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5.4

Hpixanue denoBeka. Juddy3us ra3oB uepe3 MOBEPXHOCTh KIIETKHU.
JlpixaTenpHas cucrtema 4enoBeka. JlpIxarenbHas MOBEPXHOCTh. Peryisinus
nbIXaHus. J{pIXaTebHbIe 00bEMBI

9.5

[TumeBaputenbHas cuctema yeaoBeka. OTaelbl NUIIEBAPUTEILHOTO TPAKTA.
[TumeBapuTenbHble Kene3bl. BHYTPUIIOIOCTHOE U BHYTPUKIECTOYHOE
MUIIIEBapEHUE

5.6

[TokpoBel n ux mnpou3BogHble. Opransl BbiaeneHud. I[louku. CtpoeHue
u (yHKIMOHHpOBaHUE HedpoHa. DuibTpanus, cekpeuus H 0O0paTHOE
BCaChIBAHME KaK MEXaHM3Mbl pabOThl OpraHoB BblaeiaeHus. OOpa3zoBaHue
MOYH y YeJIOBEKa

5.7

JIBrokeHure yenoBeka: MpliieyHasi cuctema. CkeJIeTHbIE MBI U UX padoTa.
CtpoeHue U TUIBI COSTUHEHUS KOCTEH

Teopus sBomouu. Pa3BuTre )XU3HU Ha 3emiie

6.1

OpomonnonHas Teopus Y. Jlapeuna. I[lpeanocbuiku BO3HUKHOBEHUS
napBuHU3MAa. JKW3HB ¥ Hay4yHas AesTenbHocTh Y. JlapBuHa.

JBuxkymue cwibl 3BodouMUd  BuAoB 1o Y. JlapBuHy (BbICOKas
WHTEHCHUBHOCTD Pa3MHOXKEHUS OpPraHU3MOB, HACJICICTBECHHAS
M3MEHYHMBOCTh, 00OpH0A 3a CYyI1I€CTBOBAHKE, €CTECTBEHHBIN 1 MUCKYCCTBEHHbBIN
oT0oD).

Odopmiierne cunTeTndeckoit teopuu sBomonmu (CTD). Helitpambhas
Teopust HBoonMU. CoOBpeMEHHasi SBOJIOLNMOHHAA OWOJOTUsA. 3HAaYCHUE
HBOJIIOIMOHHONW TEOpUU B (DOPMUPOBAHUM €CTECTBEHHO-HAYUHON KapTHUHBI
MUpa

6.2

[Tomysnamus kak sneMeHTapHas eAuHULA YBOTOIMA. COBPEMEHHBIE METOBI
OILICHKH T€HETUYECKOT0 Pa3HO00pa3us M CTPYKTYphI nomyisauuid. M3mMenenue
reHo(oH/1a MOMYJIALIKN KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBIICHUE. 3aKOH
reHeTnyeckoro paBHoBecus JIx. Xapau, B. BaitaOepra.

DOnemeHTapHbie (AKTOPHI (IBUKYIIME CHIIBI) DBOJIOIUU. MyTarlMOHHBIN
npouecc. KomOunatuBHass u3MeHYMBOCTh. Jlpelid TeHOB — ciiydaiiHbie
HEHAIpaBJICHHbIE M3MEHEHHUs YacTOT ajienedl B momyssusx. Oddexr
ocHoBarens. Murpauun. M3omsuuga  nonmynsuMii:  reorpaduueckas
(mpocTpaHcTBEHHAas ), Ononornyeckas (penpoyKTHUBHAS).

EcrectBennsbiit orbop — HampaBiusiouaid (akTtop SBoJOIUU. DOpMbI
€CTECTBEHHOT0 OTOOpa: NBIXKYIIUM, CTaOWIM3UPYIONIUI, pa3pbIBAIOLINN
(nm3pyntuBHbIN). [TonoBoi 0TOOP.

[IpucnocoOGneHHOCTh OpraHU3MOB KaK  pe3yjbTaT MHKPOIBOIIOIUU.
Bo3nukHoBeHne — mpucnocoOneHudd y  opraHu3MoB.  Apomopdo3sb
u  uavoajgantauuu. llpumepbl  mpucnocoOseHWid y  OpraHu3MOB.
OTHOCHUTENBHOCTh MTPUCTIOCOOJICHHOCTH OPTaHU3MOB.
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Bun, ero kputrepum u cTpykTypa. BuaooOpasoBaHue Kak pe3yJibTar
MUKpodBorOIU. M3onsanus — kirodeBoit hakTop BugooOpazoanus. [lytu
U cnocoObl BUA000pa3oBaHus: ajuionarpuueckoe (reorpaduueckoe),
CUMIATPUUECKOE (PKOJOTHMYECKOE), «MTHOBEHHOE» (MOJMILIONAU3AINS,
rubpuauzanus). JJIMTeTsHOCTh YBOIIOITMOHHBIX MPOIECCOB.

Mexanu3Mbl HOpMUPOBaAHHS OMOIOTHUECKOTO Pa3HOOOpa3Us.

Ponp  aBoNMOIMOHHONW OWOJNIOTMM B pa3pabOTKE HAyYHBIX METOJ/IOB
coxpaHeHus: OuopaznooOpazus. MUKpOIBOIIOIHS M KOIBOIIOIUS MTaPa3UTOB
U UX X035¢B. MexaHu3Mbl (POPMHUPOBAHUS YCTOMYNBOCTH K aHTHOMOTHKAM
U CrIoco0bI OOPHOBI C HE

6.3

MeTtonpl W3ydeHHs MaKpOdBOMIONWHU. [lasieoHTOIOTHUECKHE METObI
nu3ydeHus: spojronuu. Ilepexomnsie GopMbl M (QHUIOTCHETHUYECKHE PSBI
OpPTraHU3MOB.

buoreorpaduyeckue metonbl uzyudeHus sBoionuu. CpaBHeHHE QIOPHI
u (dayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obOmacTu 3eMilu.
BubI-oHIEMHUKH U PETTUKTEHI.

DOMOpPHOIOTUYECKHE U CPABHUTEIHHO-MOPGHOIOTHIECKUE METOIbI U3yUEHUS
ABOMTIOIMH. | eHETHUECKEe MEXaHU3MbI DBOJTIOIIMKM OHTOTCHE3a U MOSBIICHUS
ABOJIFOIMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE W AaHAJOTUYHBIC OPTaHBI.
PynumenTtapaple opraHbl M aTaBU3MBL.  MOJICKYJISIPHO-TCHETHUYECKHE,
OMOXMMHYECKHEe W MaTeMaTHYeCKHEe METOAbl HW3YYCHHS DBOJIOIUH.
["'omonoruyabIe TCHBI. CoBpeMeHHbIe METOJIbI IOCTPOCHUS
(GUIOTEeHETUYECKUX JepEeBbEB. XPOMOCOMHBIE MYTAIlMAd M SBOJIOIIHS
TCHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBwIIa) dBOJIONMHA. HeoOpaTUMOCTh HBOTIOIUH.
AnanTtuBHas paguaius. HepaBHOMEPHOCTh TEMITOB IBOJIIOIIUU

6.4

Hayunble rumore3sl MNPOUCXOXKIECHUS JKU3HM Ha 3emie. AOuoreHes
U naHcrepMmus. JloHayuyHbple MNpPEICTaBICHUS O 3apOXKICHUH JKU3HU
(kpearmonusM). ['MmoTe3a MOCTOSTHHOTO CaMO3apOKIEHUS KU3HU U €e
onpoBepkeHre onbiTaMu D. Penu, JI. Cnammanuanum, JI. Ilactepa.
[IpoucxoxneHne KU3HU U aCTPOOHOJIOT L.

OcHOBHBIE ~ dTanbl  HEOPraHWYECKOW  dBoionuu.  [lnaHerapHas
(reosioruueckas) IBOJIIOIUSA. XUMHYECKas IBOJIOIHMA. AOMOTeHHBIN CUHTE3
OpraHnYecKkux BeuecTB u3 Heopranndeckux. OnsiT C. Musnepa u I'. FOpu.
OOpazoBanue monMMepoB u3 MoHOMepoB. KoarepBaTHas rumnoresa
AWM. Onmnapuna, rumore3a mnepBuuHoro OympoHa JIx. XomnneiiHa,
reHeTnyeckas runotesa I'. Memnepa. Pubosumsrl (T. Uek) u runoresa «mMupa
PHK» V. I'mn6epra. ®opmupoBanne MeMOpaH 1 BOSHUKHOBEHHUE MPOTOKIIETKH.
Hcropus 3emumn m MeTonbl ee u3ydeHHs. VIckomaeMple OpPraHUYECKHE
octatku. ['eoxpoHosorus u ee meronbl. OTHOCUTENbHAS U AOCOIIOTHAsS
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reOXpOHOJIOTHS. [ €0OXpOHOIOrMUeCKast IKaJIa: 30HbI, 3Pbl, IEPUOIBI, SIIOXU.
Hauvanbnbie sranbel opranudecko sBosrouuu. llosBienue u s3BOIONUA
NEPBBIX KJIETOK. OBOJIOUUA MeTaboiau3Ma. BoO3HUKHOBEHME NEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOIIJICHKA KaK aHaJor MEPBBIX Ha
3emute coobmiectB. CtpomaTonuThl. [IpoKapruoTh U YKapHOTHI.
[Ipoucxoxnenue AYKapHOT (cumbuoreHes). DBOJIONMOHHOE
IIPOUCXOKICHHUE BUPYCOB. [[pOMCXOKIEHNE MHOTOKIIETOYHBIX OPraHU3MOB.
BO3HUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.
OcCHOBHBIE ATaIbl SBOJIOIUU BBICIINX pacTeHuid. OCHOBHBIE apoMOP(]O3bI
pactenui. Beixon pactenud Ha cymny. [losiBiieHHME CIIOPOBBIX PaCTEHUM
Y 3aBoeBaHue UMH cyiu. CeMeHHble pacTeHus. [IponcxoxieHre NBETKOBBIX
pacTeHuil.

OcHOBHBIE 3Tambl 3BOJIOLUU XKUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Bennckas (¢ayna. KemOpuiickuil B3pbIB — MOSBIIECHUE
COBpPEMEHHBIX THUIIOB. IlepBbie XOpnOBbIE XUBOTHbIC. JKHU3HB B BOJE.
OBomonus  1MO3BOHOYHBIX. [Ipoucxokaenne ampuOuil u  pEenTUIIHAL.
[IpoucxoxaeHrne MIEKONMUTAOMUX H NOTUL. [IpUHIUI ~ KIHOYEBOTro
apomop¢o3a. OcBoeHue 0eCrio3BOHOYHBIMU U [TO3BOHOYHBIMU >KMBOTHBIMU
CYILIH.

Pa3Butre xu3HM Ha 3emiie MO 3paM M IEepuoiaM: apxeu, MpOoTEpo30M,
najgeo3oi, Me3030M, KailHO30M. OOmas xapakTepUCTHKa KiuMara
M TEeOJIOTMYECKUX mpoueccoB. [losBIeHHME W pacuBET XapaKTEPHBIX
OpPraHMU3MOB. YTJIe00pa30BaHUE: €ro YCIOBHS U BIMSHHUE Ha ra30BbI COCTaB
aTMocdepsbl.

MaccoBble BBIMHUpaHUS — JKOJOTHYECKUE KPHU3UCHI Mpouuioro. [IpuymHbl
Y CJIEJICTBUS MACCOBBIX BBIMUpaHui. COBpEMEHHBIN 3KOJOTMYECKUIA KPU3HC,
€ro 0coOEHHOCTHU

6.5

Paznensl u 3amaun antpononoruv. Metoasl antponosiorud. CTaHOBIEHUE
MPEACTABICHUN O TMPOUCXOXKACHUU desnoBeka. COBpPEMEHHbIE HAy4YHBIE
TEOPUHU.

CxonacTBO uenmoBeKa C KUBOTHBIMH. (CHCTEMAaTHUYECKOE IMOJI0KEHUE
yenoBeka.  CBHUAETENbCTBA  CXOJCTBA  YEJIOBEKA C  JKMUBOTHBIMU:
CPaBHUTEIBHO-MOP(POIOTUYECKHE, AMOPHUOJIOTUYECKUE, ¢dbusnomnoro-
OnoxumMuyeckue, mnoBeneHueckre. OTAMYMs dYelloBeKa OT JKUBOTHBIX.
[IpsMOX0kIeHNE M KOMIUIEKC CBS3aHHBIX C HHM NpPU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3Ta U BTOPOW CUTHAJIBHOW CHUCTEMBI.

JiBrxymue cuiibl ((haKTOphl) aHTPOTIOTEHE3a: OMOJIOTUYECKUE, COITUATTbHBIE.
CooTHoIIEHNE OMOTOTUYECKHUX U COMMAIBHBIX (JaKTOPOB B AaHTPOTIOTEHE3E.
OCHOBHBIE CTaJIUM AHTPONOTEeHE3a. ABCTPAIIONUTEKU — JBYHOTHUE MPEJIKU
moaen. YenoBeK yMenbli, NEPBbIE U3TOTOBJICHUS OpYIUM Tpyla. UenmoBek
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MPSMOXOJISIIINI U TIEpBBINA BBIXOJ Jt0ojeH 3a mpenensl Adpuku. YemoBek
reiaenpoeprekuii — 00U MpeIoK HeaHIePTaIbCKOT0 YeIOBEKa U YeI0oBeKa
paszyMHoOro. YenoBek HeaHIepTaIbCKUM KaK BUJ JIFOJEH XOJIOJHOTO KJINMaTa.
UYenoBek pa3yMHbIM COBPEMEHHOTO THUIIA, JEHUCOBCKUN YEIOBEK, OCBOCHHUE
KOHTHHEHTOB 32 TnpejeamMu AQpuku.

DBOJIONNS COBPEMEHHOT0 YelioBeKa. EcTecTBeHHBIN OTOOp B MOMYJISIUSAX
yeroBeka. MyTanmoHHbIA Tiporiece u nosmMopdusm. [lomynsiimonHbie
BOJIHBI, Jpedd reHoB, mMurpanus U «3PGEeKT OCHOBATENS» B MOIMYJISIUIX
COBPEMEHHOI'0 Y€JIOBEKA.

Uenoseueckue pacel. [lonstre o pace. bosbiive packl: €BpOneouHast
(eBpasmiickas), aBCTpaslo-HETpOHAHAs (PKBATOpHAJIbHASI), MOHTOJIOMIHAS
(a3uarcko-amepukaHckas). BpeMst v myTH pacceneHus 4eI0BeKa M0 IJIaHETe.
EnuHcTBO uenoBeueckux pac. HaydHass HECOCTOSTENBHOCTh pacu3Mma.
[Ipucnoco6IeHHOCTh YelOBEeKa K Pa3HbIM YCIOBHSIM OKPYIKAIOIIEH CpeJbl.
Bnusitnue reorpaduueckoit cpeasl u npeidda reHOB Ha MOpPGOIOTHIO
1 (PU3HOJIOTHIO YeJIOBEKa

7 DKOCUCTEMBI U IPUCYILNE UM 3aKOHOMEPHOCTH
7.1 Pa3znensl n 3agaun sxonorun. CBsA3b SKOJOTHH C IPYTUMHU HAyKAMMU.
Metonas! sxonoruu. [loneBbie HaOMOAEHUSA. DKCIEPUMEHTHI B 3KOJIOTHU:
NpUPOAHBIE U JabopaTopHble. MoieTupoBaHKe B 3KOJIOTHH. MOHUTOPUHT
OKpY’Karomel CpeIbl: JIOKAIbHBIN, pErHOHAIBHBIN U TII00aTbHBIN
7.2 Okonoruueckne GakTopbl ¥ 3aKOHOMEPHOCTH uX aericTBus. Kinaccupukamms

AKOJIOTHYECKUX (PAKTOPOB: aOMOTHUYECKHE, OMOTHYECKUE, aHTPOIIOTEHHBIE.
OOmme 3aKOHOMEPHOCTH JIEHCTBUSL HKOJIOTHYECKUX (akTopoB. [IpaBuiio
muaumyma (K. npenrens, F0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE
U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropel. CBeT Kak skojormdyeckuid (axrtop. JlerictBue
pPa3HBIX YYaCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKHE
IpyNIbl PACTEHUI M )KUBOTHBIX IO OTHOUIEHUIO K cBeTy. CHUrHanbHas poJib
ceera. @DotonmepuonusMm. TemmepaTypa Kak 23KOJIOTUUECKUM akTop.
JericTBue TEMIIEpaTyPbl Ha OpTaHU3MBlI. [TovikniiorepmHbIie
Y TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.
Brnaxnocts kak sxomoruueckuii Qakrop. I[IpucnocoOneHuss pacteHwmii
K TMoJAep)KaHWi0 BoaHoro Oamanca. Kraccubukamus — pacTeHwmit
0 OTHOLIEHUIO K Bojie. [Iprcnoco6enus ’)KUBOTHBIX K M3MEHEHHUIO BOJHOTO
pexuma.

Cpenpl 0OMTaHHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAsA, MOYBEHHAS,
rIyOMHHasl MOJNOYBEHHAsi, BHYTpUOpraHu3MeHHas. DU3UKO-XUMHUYECKUE
0COOCHHOCTH cpeja obutaHusi opranu3moB. [IpucmnocoOieHuss opraHu3MOB
K JKU3HH B pa3HBIX Cpeiax.
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buonornyeckue putmbl. BuemHune u BHyTpeHHUE pUTMBL. CyTO4YHBIE
U TOIWYHBIC PUTMBL. [IpUCTTOCOOIEHHOCTh OpPraHU3MOB K CE30HHBIM
W3MEHEHUSIM yCIIOBUM KU3HH.

XKuznennsie ¢Gopmbl opraHuzmoB. I[loHsiTue 0 KU3HEHHOU dopme.
XKuznennoie ¢GOpMbl pacTEHUMN: NEpeBbs, KYCTApHUKU, KYCTApPHUYKH,
MHOTOJICTHUE TPaBbl, OJTHOJICTHHE TpaBbl. JKU3HEHHBIE (hOPMBI KUBOTHBIX:
rUAPOOUOHTHI, TEOOMOHTHI, a3pOOUOHTHI. OCOOEHHOCTH CTPOCHHS U o0pa3a
KHU3HU.

buotnueckue  ¢daktoppl.  Buzabpl  OMOTHYECKHMX  B3aUMOJCHCTBUIA:
KOHKYPEHIIUSA, XHUIIHUYECTBO, cuUMOMO3 u ero ¢Gopmel. [lapasutusm,
KooTeparus, MYTyaJn3M, KOMMEHCAIIN3M (KBapTUPAHTCTBO,
HaxyieOHW4YecTBO).  HeTpoduueckne  B3auMojeHCTBUS — (TOMUYECKHE,
dbopuueckne, ¢dadpuyeckue). 3HaAUCHHE OMOTHYECKUX B3aUMOJICHCTBHI
JUISE  CYIIECTBOBAHUS OpPraHW3MOB B cpeme obOwurtanms. [IpuHImm
KOHKYPEHTHOTO UCKITIOUEHUS

7.3

OKOJOTHUYECKHE  XapakTepucTuku  nomynsumu.  [lomynmsiuus — Kak
Oouonornyeckas cucrema. Poib HEOJHOPOAHOCTH Cpenbl, (PU3NYECKUX
OappepoB U OcCOOEHHOCTEW Ouojoruu BUIAOB B  (OPMHPOBAHUU
MPOCTPAHCTBEHHON CTPYKTYpbl monyisanuid. OCHOBHBIE I[OKa3aTeau
MOIYJISALIMU: YUCIIEHHOCTh, IJIOTHOCTh, BO3pPAaCTHAs M IOJIOBas CTPYKTypa,
POKIAEMOCTh, TPUPOCT, TEMII POCTA, CMEPTHOCThH, MUTPALIUSL.
DKOJOTHYecKasi CTPYKTypa nomyanuu. OLeHka YUCIEHHOCTH MOMYJISIIUH.
JIlnvHamMyKa TIONyJSIMM W €€ peryjasuus. DbHOTMYEeCKMi NOTeHUIHAI
nonyjaanuu. MogenupoBaHue AWHAMUKU Tnonyisuuu. KpuBbie pocta
YUCIICHHOCTU TonyJssanuu. Kpusble BbDKUBaHUA. Peryisinus 4ucCIeHHOCTH
MOMYJISAIUA: POJIb (PAKTOPOB, 3aBUCSIINX U HE 3aBUCAIIUX OT IJIOTHOCTH.
DKoJioruyeckue crpaTeruu BuaoB (r- u K-crparerun).

[Tonsitue 00 skomornyueckor HuIie Bupa. Mecrooburanne. MHOTOMEpHas
Mozaenb  dkojormueckor — Humum  Jk.M.  XarumHcoHa.  Pasmepsl
AKOJIOTUYECKOM HUIIM. [IoTeHIIManbHas 1 peann3oBaHHAs HULIY.

Bun kak cucrema nomynanuid. Apeanbl BUAOB. BHUIBI M MX KU3HEHHBIE
cTpaTeruv. 3aKOHOMEPHOCTH TOBEJICHHUSI U MUTpalUid  >KUBOTHBIX.
buonornueckne nHBa3uM 4y>KEPOJIHBIX BUIOB

7.4

CooOmectBa opranu3MoB. buoneHo3 um ero crpykrypa. CBs3U MeExAy
OpraHM3MamMu B OHOIlEHO3€e. ODKOCHUCTEeMa KaK OTKpbITas cHUCTeMa
(A.JJx. Tencnu). DyHKIMOHAIBHBIE OJOKH OPraHU3MOB B DIKOCHUCTEME:
OPOAYLEHThl, KOHCYMEHTBHI,  pPEIyIeHThl. Tpoduyeckue  ypOBHH.
Tpoduueckne menu wu cern. AOWOTHYECKHE OJOKH  DKOCHCTEM.
[TouBbl m waBl B 3KOcHcTeMax. KpyroBopoT BemIeCTB M MOTOK JHEPTUH
B DKOCHCTEME.
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OcHOBHBIE  TOKa3aTeln »HKOCHCTEMBI. buomacca u©  HpoAyKIMS.
DKOJIOTUYECKHUE MUPAMU/TBI UCel, OMOMACChI i SHEPTHH.

HamnpapieHHble 3aKOHOMEpPHBIE CMEHBI  COOOIIECTB — CYKIIECCHUHU.
[lepBuuHbIE M BTOPUYHBIE CYKIIECCHU M WX MPUUYUHBL. AHTPOIOTEHHBIE
BO3JICHCTBUS Ha cykieccun. KimmmakcHoe coobmectBo. buopasnoobpasue
Y TIOJTHOTA KPYTOBOPOTA BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTR.
[Ipuponnbie 3Kk0CUCTEMBI. AHTPOIIOTE€HHBIE SKOCUCTEMBI. ATPO3KOCUCTEMA.
ArporieHo3. Paznuuusi MeXJy aHTPONOT€HHBIMH U HNPUPOJAHBIMU
HKOCHUCTEMAaMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opomckas
baopa u dayna. CunanTponuzanmsi Topojckor (ayHsl. buonormdeckoe
U XO3SMCTBEHHOE 3HAUYCHHME  arpodKOCHCTEM U YPOOIKOCHUCTEM.
3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB
B DKOCHCTEMAX.

IlepeHoc »HepruM W BEUIECTB MEXKJIY CMEXKHBIMU 3KOCHUCTEMAMHU.
YCTOMYMBOCTh OPraHU3MOB, MOMYJSIHUA M SKOCUCTEM B YCIOBHUSX
€CTECTBCHHBIX U AHTPONIOT€HHBIX BO3JAECHCTBUI

7.5

buochepa — oOmemnanerapHas o0ojouka 3emid, TA€ CYIIECTBYET
WU CyllecTBoBaiia >ku3Hb. YdeHue B.W. Bepnaackoro o oOwuocdepe.
Oo6mactu O6mocdepsl m ee coctaB. JXKuBoe BemecTBO Ouochepsl U €ro
GyHKIHH.

3akOHOMEpHOCTH cyliecTBoBaHus ouocdepnl. OcobeHHOCTH OHOChephl Kak
rII00AIbHONW  3KOCUCTeMBI. JlMHaAMudeckoe paBHOBecne B Oumocdepe.
KpyroBopoTsl BemiecTB ¥ OMOT€OXMMHUYECKHE ITUKIBI (Yyriepoja, a3oTa).
PurmuanocTs siBneHut B 6nocdepe.

3oHanbHOCTh Ouocdepsl. Ilonstue o Ouome. OCHOBHBIE OHMOMBI CYIIIU:
TyHJpa, XBOWHBIEC Jieca, CMEIIAHHbIE M IIMPOKOJIMCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, TyCTBIHW, TPOMHYECKHE Jieca, BBICOKOTOphsi. Kmmmar,
PACTUTENbHBINA U KUBOTHBIM MUpP OMOMOB CYIIIH.

CtpykTypa v QYHKIUS )KUBBIX CHCTEM, OLIEHKA UX PECYpPCHOIO MOTEHITMaa
1 6uochepHbIX yHKIUI

7.6

OKOJIOTUYECKHE KPU3UCBI M UX NpUYMHBL. BosnencrBue yenoBeka
Ha Owuocdepy. 3arpsisHeHue Bo3aymHOW cpenpl. OxpaHa BO3ayXa.
3arpsisHeHHEe BOJHOM cpeabl. OxpaHa BOJHBIX pecypcoB. PaspylieHue
no4Bbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHne kinumara.
AHTpPONIOTE€HHOE BO3JICMCTBUE HA PACTUTEIBHBIN U )KUBOTHBIN Mup. OxpaHa
PaCTUTENIBHOTO M JKUBOTHOTO Mupa. OCHOBHBIE NPUHLMUIIBI OXPAaHBI
npupozasl. Kpacuele kauru. Ocob0 oxpaHseMble MPUPOJIHBIE TEPPUTOPUU
(OOIIT).

borannueckne caapl ¥ 300JI0TUYECKUE ITAPKH.
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OCHOBHBIE MPUHITUTIBI YCTOWYMBOTO PA3BUTHS YEIIOBEYECTBA U TIPUPOJIBI.
PanyonanibHOE TIPUPOAOIONB30BAaHUE M COXPAaHEHHE OHOJIOTUYECKOTO
pa3zHooOpazust 3eMiu

OHUOJIOrMYECKOoro

OCHOBHbIE MPUAHLHUTIBI yCTOFIlIMBOFO pa3BUTHUA 4e€JIOBEYECTBA U MPUPObI.

PaunonansHoe MPUPOJAONOJIL30BAaHUE MU COXpaHEHHUE

pazHoobpasus 3emiu
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