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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOIIEero oOpa3oBaHHs COCTABJIEHAa HA OCHOBE
TpeOoBaHMil K pe3yJbTaTaM OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOILIEr0
obpazoBanus, npexacraBieHHpIx B ®I'OC OO0, a Taxke Ha ocHOBe (emepaiabHON pabodeit
IPOTrpaMMbl BOCITUTAHUS U C YYETOM KOHLEMIIMU MPENoaBaHus y4eOHOro mpeamera «XuMus» B
o0OpasoBartenbHbIX opranm3anusiax Poccutickoit Oenepamnum.

[Iporpamma 1o xXuMHH [a€T TpPENCTaBIEHHE O MENAX, OOmel crparermd oOydeHwUs,
BOCIHTAHUA M Pa3BUTUSA OOy4yalOUMXCSd CpeACTBAaMH Yy4eOHOro mpelMeTa, YCTaHaBJIMBAET
00s13aTeNIbHOE MPEIMETHOE COJEpIKaHue, IMpeaycMaTpUBaeT paclpeseleHue ero 1Mo KiaccaM Hu
CTPYKTYPHUPOBaHHUE IO pa3leaM M TeMaM HPOTPaMMBbI M0 XUMHUH, OTIPEEISIeT KOJTUIYECTBCHHbBIE U
Ka4eCTBEHHBIE XapaKTEPUCTHKH COJCPKAHUS, PEKOMEHAYEMYIO IOCIIEAOBATEIbHOCTh HM3YYCHUS
XUMHUHM C Y4ETOM MEXKIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTMKH y4yeOHOTro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00y4aroIuxcs, ONpeaeisieT BO3MOKHOCTH MpeaAMeTa sl pealn3aluu
TpeOOBaHUIl K pe3yapTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHONM NpPOrpaMMbl Ha YpOBHE
OCHOBHOTO 00IIIero 00pa3oBaHus, a TAKXKe TPEOOBaHUH K pe3ysIbTaTaM 00ydYEHHUS XUMUHU HA YPOBHE
neneil W3y4eHWsT TpeAMeTa W OCHOBHBIX BHJOB YUEOHO-TIO3HABATEIBHOW JIEATEIBHOCTH
00y4aromIerocsi o OCBOCHUIO Y4€OHOTO COACPKAHMS.

3HaHUEe XMMHHU CIY>KUT OCHOBOU ISl (DOPMUPOBAHHS MHUPOBO33PECHHUSI O0YYAIOUIETOCS, €T
MPEJICTAaBICHUNA O MaTepHaIbHOM €IMHCTBE MHpA, BAXKHYIO POJIb UIPalOT (GopMUPYEMbIe XUMHUEH
NpPECTaBICHUS O B3aUMONPEBPALCHUAX SHEPrMU M 00 IBOJIOLUH BEIIECTB B MPUPOAE, O MYTAX
pemieHus  I00aldbHBIX MpOOJEM  YCTOWYMBOTO  pa3BUTUSl  4YEJIOBEYECTBA —  CBIPHEBOM,
HHEPTETHYECKOM, THILEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 31paBOOXPAHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peaju3aliiid BO3MOXHOCTEH Al caMopa3BUTHS U (OPMHUPOBAHUS KYJIbTYpHI
JMYHOCTH, €€ o01Iei U QyHKIIMOHATILHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ MX  CAMOCTOSITENIbHOW  y4eOHOW  JEATENbHOCTH,  OKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX ~YMEHUW, HEOOXOAUMBIX Kak B TIOBCEJHEBHOW IKU3HHU, TaK U B
po(hecCHOHATBLHOM e TEIILHOCTH,

3HAaKOMHT CO CIEIU(PHUKON HAyYHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3I
Ha EIMHCTBO TPUPOABI M YEJOBEKAa, SIBIISIETCS OTBETCTBEHHBIM JTarmoM B (OPMHUPOBAHUU
€CTECTBEHHO--Hay4YHON ITPaMOTHOCTH 00y4arOIIUXCs;

crocoOCTBYeT (OPMUPOBAHHMIO IIEHHOCTHOTO OTHOWICHHS K €CTECTBEHHO--HAyYHBIM
3HaHUSIM, K TPUPOAE, K UEJIOBEKY, BHOCHT CBOW BKJIaJ B JKOJIOTHYECKOE OOpa3oBaHHE
00ydJaromuxcs.

JlanHble HampaBlieHUsT B OOyYEHHMM XHMHHU OOECTeUMBAIOTCA CIEeUU(UKON COAepKaHUS
y4eOHOTo MpeaMeTa, KOTOPBIH SBISETCS NeNarorndeck aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM
HAYKW XMMHUU Ha OTIPEIEIIEHHOM JTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTrO 0O0ImIero oOpa3oBaHHs OPUEHTUPOBAH Ha OCBOCHHE
00y4YaoIMMUCS CUCTEMBl TIEPBOHAYATIBHBIX MOHATHH XMMHH, OCHOB HEOPraHMYECKON XUMHH U
HEKOTOPBIX OT/AEIbHBIX 3HAUUMBIX MOHATHIH OPraHu4YeCKON XUMHH.

CrpykTypa coiepXaHHs MPOrpaMMbl 10 XMMUU C(HOPMHUpPOBAHA HA OCHOBE CHUCTEMHOTO
nonxona k e€ miydeHuro. CojepkaHHe CKIAIbIBAETCS U3 CUCTEMbl MOHATUH O XUMHYECKOM
3JIEeMEHTE U BEUIECTBE M CUCTEMbI OHATUN 0 XUMUYEeCKOU peakuuu. O6e 3T CUCTEMBI CTPYKTYPHO
OpPraHU30BaHbl MO0 MPUHIUITY IOCJIEA0BATENLHOIO PA3BUTHUS 3HAHUN HAa OCHOBE TEOPETHUYECKHX
NpeCTaBICHUN Pa3HOTO YPOBHS:



— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonuueckoro 3akoHa /. 1. MennaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YY€HHUs O CTPOCHUHU aTOMa U XUMHUYECKOU CBS3H;

— IPEJCTaBICHUN 00 ANEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B PAaCTBOPaX.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE OJMIMPUYECKH IOJYUYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEIOBATENILHO OT OJHOTO YPOBHS K APYTrOMY, BBITIOTHSS
GyHKUIMU OOBSCHEHHUS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXHOCTEW MPAKTUYECKOTO
MPUMEHEHUS U MOJIYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue NPOTpaMMBI MO XHUMHH CIIOCOOCTBYET (HOPMHPOBAHUIO TIPEICTABICHUS O
XUMUYECKOM COCTaBISIIONIEH HAYyYHOM KapTUHBI MHUpPAa B JIOTMKE €€ CHCTEMHON MpUpPOJIBI,
LIEHHOCTHOT'O OTHOIIEHUS K Hay4YHOMY 3HaHHMIO U METOJaM MO3HaHUA B Hayke. M3ydyeHne xumumn
IPOUCXOAUT C NMPUBJICUYECHUEM 3HAHUI U3 paHee M3YUYEHHBIX YUEOHBIX MpeaMeToB: « OKpysKarolui
Mup», «bronorus. 5-7 xknacce» u «Pu3nka. 7 Kiacey.

[Tpu M3ydyeHUn XUMUU MPOUCXOAUT (GOPMUPOBAHME 3HAHUI OCHOB XMMHUYECKOW HAYKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUUECKON AEATEIbHOCTH YEIOBEKa M KaK OJHOIO M3
KOMITOHEHTOB MHPOBOM KyJIbTYpHl. 3ajada y4eOHOrO NpeaMeTra COCTOUT B (OPMHUPOBAHUU
CHUCTEMBbl XMMHUYECKHX 3HAHUN — BaXHEHIIMX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETHUYECKUX
MOJIO’KEHUH, JIOCTYMHBIX OOOOIIEHUII MHMpPOBO33PEHUECKOr0 XapakTepa, s3blKa HayKu, B
NPHUOOIIEHNN K HayYHBIM METOJaM MO3HAHUS MPU M3YYEHHH BEIIECTB U XUMHUYECKUX peakuui, B
(GOpMUPOBAaHMHM U Pa3BUTHUM I103HABATEIbHBIX YMEHUH M HX I[PUMEHEHUU B Yy4eOHO-
MO3HABATEJIbHON U y4yeOHO-UCCIIEeOBATENbCKON AesITeIbHOCTH, OCBOCHHM IpaBUI 0E30MacHOTO
oOpallieHus ¢ BelIeCTBaMU B TOBCEITHEBHOM JKU3HH.

[Ipy w3yyeHMM XHMMHUU Ha YpPOBHE OCHOBHOrO OOIIEro oOpa30BaHMs Ba)KHOE 3HAUCHHE
npruoOpeny Takue e, KaK:

— (opMHUpPOBaHHE WHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, FOTOBOH K €aMOOOpa30BAaHUIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PEUICHHH, CTOCOOHON aaTUPOBAaThCA K OBICTPO
MEHSIOIINMCS YCIIOBUSIM JKU3HU;

— HaIlpaBJICHHOCTb OOY4Y€HHsI Ha CHCTEeMAaTH4YeCKoe NpHUOOIIeHHe OO0ydaroImuxcsi K
CaMOCTOSITENIbHOM MMO3HABATEIbHON JEATENIbHOCTH, HAYYHBIM METO/AAM IO3HaHUs, (OPMUPYIOLIUM
MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHne YCIOBHUI, CHOCOOCTBYIOUIMX NPUOOPETEHHIO OOYYalOUIMMUCS —OIIbITa
pa3HOOOpa3HON NeATeNbHOCTH, MO3HAHUS U CAMOIMO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIN), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE AJIs PA3JINYHBIX BUIOB JESITEIbHOCTH;

— ¢opmupoBaHue oOmiel (yHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM
YHclie YMEHUN OOBIACHATH U OLICHUBATh SIBJICHUS OKPYXKAIOLIETO MUpPA, UCIOJIb3YS 3HAHUS U OIBIT,
MOJTyYEHHBIE MTPH U3yYEHUN XUMUH, IPUMEHSTh UX MPH PEIICHUH MTPOOJIeM B MOBCEAHEBHON KU3HU
U TPYZIOBOU €ATEIBHOCTH;

— (opmupoBanue y 00ydaromUXCsl TYMaHUCTUYECKHX OTHOIIEHHWH, MOHUMAaHUS 1IEHHOCTH
XUMHWYECKHX 3HAHWWA A BBIPAOOTKH HKOJIOTHYECKH IIeTIeCOOOPa3HOTO IOBEACHUS B OBITY U
TPYAOBOM JAEATEIbHOCTH B ILEJISX COXPAHECHHS CBOETO 3J0POBbSA U OKPYXAIOMIEH HPUPOIHOU
Cpensl;

— pa3BUTHE MOTHUBAIIMH K 00YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA
OCHOBE YCBOCHHS O0OIIEUEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpodHis U
HaNpPaBJIEHHOCTHU JAaJbHEHIIET0 00yUeHHUS.

OO0mee 4McIO YacoB, OTBEAEHHBIX Uil M3Y4YEHHS XUMHUHM Ha YPOBHE OCHOBHOI'O OOIIETro
oOpa3oBanus, coctaBisier 136 yacoB: B 8 kiacce — 68 vacoB (2 waca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HE/ICIIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XUMMHYECKHE IIOHATHUS

[Ipeamet xumun. Posb XMMUM B )KU3HU YeTOBEKA. XUMHS B CUCTEME HayK. Tera 1 BenlecTna.
®du3nuecKre CBOMCTBA BEIIECTB. ArperaTHoe coctosiHue Beulects. [lonaTue o MeTogax mo3HaHus B
xuMun. Yucteie BeniecTBa U cmecu. CrocoObl pa3aeneHus cMecen.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 1eMEHThl. CHMBOJIBI XUMUYECKUX AJ1eMEHTOB. [IpocThie
Y CJIOXKHBIE BeleCTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckasi popmyrna. BaneHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IMOCTOSIHCTBA
coctaBa BemecTB. OTHOcuTeNnbHas aToMHass Macca. OTHocHUTeNbHAas MOJIEKYJspHas Macca.
MaccoBast 10711 XUMHUYECKOT0 3JIEMEHTa B COEIMHEHUU.

KonuuectBo BemectBa. Monb. MonsipHas macca. B3anMocBs3p KoaudecTBa, MacChl U 4ncia
CTPYKTYPHBIX €AMHHUII BeniecTBa. Pacu€Tel mo popmynam XUMUYECKUX COSTUHEHHIA.

®usnyeckue M XUMHMUYECKHE SBJICHUS. XHUMHUYEcCKass peakiuss U e€ NpHU3HaKu. 3aKOH
COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHus. Kiaccuduxamuss XUMHUYECKUX peaxkiuit
(coemuHeHUs, pa3I0KEeHHsI, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKcnepumeHm:

3HaKOMCTBO C XMMHYECKOW MOCYAOH, mpaBwiamMu paboTel B jabopaTopuud U NpHEMaMU
oOpareHusi ¢ 1a0OpaTOPHBIM O0OpPYAOBaHUEM, H3yY€HHE M ONUCaHWe (U3HUYECKUX CBOWCTB
00pa31i0B HEOPTraHMYECKUX BEIECTB, HaOmoAeHne Qu3nveckux (IJIaBJICHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIIKe, KUTICHHE M KOHJIEHCAIUS BOJBI) M XUMHUYECKUX (TOpEeHHE CBEYH,
IPOKAJUBAHUE MEAHON IPOBOJIOKH, B3aUMOJECHCTBUE MeJla ¢ KUCIOTOM) SIBJIEHUN, HAOJI0IeHUE U
ONMCaHWE MPU3HAKOB MPOTEKAaHUS XMMHUYECKHX pPEaKIHil (pa3joKeHue caxapa, B3auMOJICHCTBUE
CEpHOI KHUCJIOTHI C XJOpUAOM Oapusi, paznoxkenue ruapokcuaa menu (ll) mpu HarpeBanuw,
B3aMMOJIeiicTBHE Kene3a ¢ pacTBopoM conu menu (1), uzydenne cnocob6oB pasmeneHus: cMecei: ¢
MOMOIIbI0 MarHuTa, (UIBTPOBAHME, BHITIAPUBAHME, TUCTHILISAIMSA, XpoMmarorpadus, MpoBeneHUE
OUHCTKM TIOBAPEHHOM CONM, HaONIOIEHWE U ONHMCAHHME pE3yJIbTaTOB IPOBEICHUS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHIe MOJiesiel MOJIEKY (IIIapOCTEPIKHEBBIX ).

BaxHeiilue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmecws razoB. CocraB Bo3ayxa. Kuciaopon — 3JIeMEHT M NIPOCTOE BEILIECTBO.
Haxoxnaenue kucinopoaa B mpupoje, GU3NYECKUe U XMMHUYECKHE CBOMCTBA (peaklHUU TOpEHHs).
Oxcunsl. Ilpumenenune xkuciopoga. CrnocoObl MOMy4YeHHs KUCIOpOJa B J1abopaTOpuu U
MPOMBINUICHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — amIoTpomHas MOAN(PUKAIUS
KHCJIOPOJa.

TeroBoil 3(p(dEeKT XUMHUECKOH peaklud, TEPMOXUMHUYECKUE YPAaBHEHMS, OK30- H
SHIOTEPMHUYECKHE peakuuH. TOIUIMBO: yroidb M METaH. 3arps3HEHHE BO3/1yXd, YCHICHHE
HNapHUKOBOTO 3 dekTa, pa3pylieHre 030HOBOTO CIIOA.

Bognopona — anemeHT u npocroe BemecTBo. Haxoxaenue Boioposaa B npupoze, pusndeckue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI oNyueHus. KucioTs! u comu.

MoutsipabIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®usnyeckue cBouicTBa BoAbl. Boma kak pactBopurenb. PactBopbel. Hacelmiennsie u
HEHACBIIIEHHbIE pacTBOPbI. PacTBOpUMOCTH BeliecTB B BoJie. MaccoBasi 10151 BELLIECTBA B pacTBOPE.
Xumuueckue coicTBa BoAbl. OcHOBaHMS. Poib pacTBOpOB B MPHUPOJAEC M B KU3HHM YEIIOBEKA.
KpyroBopot Boabl B ipupoe. 3arpsa3sHeHUue NpUpoAHbIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOI.



5

Knaccudukanus Heopranmveckux coeauHennit. Oxcuapl. Kiaccudukarmuss OKCHIOB:
coneoOpa3yrolire (OCHOBHbIE, KUCIOTHBIE, aMpoTepHbIe) U HeconeoOpasyromue. HoMmeHnknatypa
okcu10B. DU3nUecKrne U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydueHue okcuaoB.

OcHoBanusi. Krnaccudukanus ocHOBaHUM: MIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiarypa ocHoBanuil. ®dusznueckue M XHUMHYECKHE CBOKCTBA OCHOBaHMM. IlonyuyeHue
OCHOBaHMM.

Kucnotsl. Knaccudukamms kucnor. HomeHkmarypa kucnor. PHU3MUECKHE W XUMHUYECKHE
cBoiicTBa kucioT. Psig aktuBHoctu MetauioB H. H. bekerosa. [loyuenue kucior.

Comu. Homenknarypa coneil. ®@usznueckue U XuMuueckue cpoiictBa coneil. [lomyuenue
COJIEH.

I'eneTnueckas CBSA3b MEXKY KJIACCAMU HEOPTAHUYECKUX COCITUHEHUMU.

Xumuueckuii IKCnepumeHm:

KauyeCTBEHHOE OIpeAeNieHHe COAEpkKaHMs KHUCIOpOAa B BO3MyXe, MOTY4YeHHE, COOMpaHue,
pacrmo3HaBaHWEe W W3YYCHHUE CBOWMCTB KHCIOpOJAa, HAOMIOJEHHE B3aUMOJICHCTBUS BEHIECTB C
KHCIIOPOJIOM M YCJIOBUS BO3HHUKHOBEHMSI M MPEKpPAILCHUS TOpeHHs (Mo)apa), O3HAKOMIICHHE C
o0pasmamMu OKCHJIOB M ONTMCAHUE MX CBOMCTB, MMOyYeHUE, COOMPaHKE, PACTIO3HABAHUE U U3yUYCHHUE
CBOWMCTB Bojoponaa (TopeHue), B3aumojciicTBue Bomopoma ¢ okcuaoMm memu (1) (Bo3mokHO
UCTIONb30BAaHUE BUJCOMATEPHANIOB), HAONIOJCHHE O0Opa3lloB BEMIECTB KOJIMYECTBOM | MOIIb,
WCCJICIOBAaHNE OCOOEHHOCTEH  PAcTBOPEHHS BEIIECTB C  Pa3IMYHOM  PACTBOPHUMOCTHIO,
IIPUTOTOBJIIEHUE PACTBOPOB C OIPEACIEHHOM MACcCOBOM JIOJIEM pPacTBOPEHHOTO BEIECTBA,
B3aMMOJICHICTBHE BOJBI C MeTaUlaMH (HAaTpueM M KaibleM) (BO3MOXKHO HCIHOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBAHUE OOpPAa3I[OB HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB,
HaOMIOZICHUE W3MEHEHHUS OKPAaCKM HWHIMKATOPOB B PAaCTBOpax KHUCIOT W IIEJIOYEH, H3ydeHHE
B3aumoieicTBus okcuaa meau (1) ¢ pacTBopoM CepHO# KHCIIOThI, KHCIOT C METaJUIaMH, PEaKIuii
HEUTpaJIM3aluu, MOJTYyYEHNE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METaIa IPYTUM U3
pacTBOpa COJIM, pEIICHHE HKCIEPUMEHTAJIbHBIX 3a1ady 1o TeMme «BaxHelne Kiaccel
HEOPTaHUYECKUX COCTMHEHUI.

Iepuonuyecknii 3akon u Ilepuoauyeckass cucreMa XuMHYecKHX diemeHToB JI. M.
MenpeneeBa. CTpoeHue aToMoB. XUMHYECKasi CBAA3b. OKHUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakiumn

[TepBbIe MOMBITKH KIACCU(PUKANNN XUMUYECKUX 3JIeMeHTOB. [IOHATHE O rpymnmax CXOIHBIX
9JIEMEHTOB (IIETOYHBbIE M IIETOYHO3EMENbHBIE METAIJIbI, TAJIOI€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEepHBIE OKCHJIBI H THAPOKCHUIBI.

Ilepuonnueckuin 3akoH. Ilepmoauueckas cucrema xumuueckux dnemeHtos I U
MengeneeBa. KopoTkonepuonnas u UIMHHONIEpHOAHAS (opMmbl [lepuonndeckoid CHCTEMBI
xumuueckux oaneMeHtoB JI. WM. MengeneeBa. Ilepuonbt u rpynmbl. DPU3HYECKHN CMBICT
MOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOA U IPYIIIILI AJIEMEHTA.

Crpoenue atromoB. CoctaB atroMHbIX siep. M3otomnbl. DnekTpoHsl. CTpoeHUEe JIEKTPOHHBIX
o0onouek atomoB TepBbIX 20 xuMuuyeckux dJeMeHToB llepuommueckoit cucremsr J[. U.
MenneneeBa. XapakKTepUCTUKAa XUMHUYECKOTO AJIEMEHTAa MO €ro mnosiokeHuto B llepmoamueckoi
cucteme 1. . Menneneena.

3aKOHOMEPHOCTH W3MEHEHUS paJuyca aTOMOB XHMUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIAM U [IEPUOIAM.

3nauenne [leproanueckoro 3akoHa u [leproanyeckoi cHCTEMBl XUMUYECKUX DJIEMEHTOB JIJIS
pa3BuTHs HayKu U npakTtuku. 1. 1. MenaeneeB — y4€HbIi U IpakIaHUH.

Xumuyeckas CBSI3b. KoBanenrnas (monsipHast u HETOJISIpHAS) CBSI3b.
DJIEKTPOOTPULIATETBHOCTh XUMHUYECKUX AJIEMEHTOB. MIOHHas CBS3b.



6

Crenenb okuciieHHus. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [Iponeccel okucineHus
1 BOCCTaHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pas3I0B BEIIECTB METAJUIOB U HEMETAJJIOB, B3aUMOJICHCTBUE THAPOKCUIA IUHKA
C pacTBOpaMM KHCIOT U ILIEJIOYEH, IPOBEJEHUE ONBITOB, WUIIOCTPUPYIOUIMX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU (TOPEHHE, pEaKIIUK Pa3JI0KEHUs, COCTUHEHNU).

Meostcnpeomemnwie ceasu

Peanu3anys MeXNpeaMETHBIX CBS3€H MPU M3YYEHHH XMMHHU B 8 KJIacce OCYLIECTBIISETCS
yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUHBIX MOHATHHA, TaK U MOHATHH, SBISIOIIUXCS
CUCTEMHBIMU JIJISl OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO--HAYYHOT'O IIMKIIA.

OO0me ecTecTBEHHO--HAyYHbIE TIOHATHS: HAyYHBIH (aKT, THIIOTE3a, TEOpHs, 3aKOH, aHAJH3,
CUHTE3, Kiaccudukanus, TMepUOJUYHOCTb, HAONIO/IEHNE, OSKCIEPUMEHT, MOJEIMPOBAHUE,
U3MEpPEHHE, MOJEIIb, SBJICHHE.

®usuka: MaTtepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUA, H30TOIbI,
pPalMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUECKUI 3apsn, BEIIEeCTBO, Teno, 00BEM, arperatHoe
COCTOSIHME BEUIeCTBa, ras, (PU3MYECKHe BEIMYMHBIL, €IUHUIBI HM3MEPEHUs, KOCMOC, IIAHETHI,
3BE31561, ConHIIE.

buonorwust: porocunres, npixanue, 6uochepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpAIIbl, TOPHBIE MOPOAbI, MOJIE3HBIE UCKOMAEMBIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYecKasi peaKust

Ilepmonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYecKux dnemeHtoB [J[. U
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB
NEPBbIX TPEX MNEPHUOJOB, KaJMsl, KAJIbLHUS U MX COEAMHEHUH B COOTBETCTBUU C IMOJIOKEHUEM
3JEMEHTOB B [leproanyeckoil CUCTEME U CTPOEHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHIbl XMMHMYECKOM CBSI3U. THUIBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THMNA KPUCTALIINYECKON PEIIETKU U BUAA XUMHUYECKOW CBSI3U.

Knaccugpukamuss ¥ HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XHMHUECKHUE CBONCTBA
BELIECTB, OTHOCSIIUXCS K Pa3IMYHbIM KJIacCaM HEOPraHMYECKHX COEIMHEHUN, TeHETUYECKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XUMUYECKUX peakIUil Mo pa3iuyHbIM MpU3HAKaM (IO YHCIY M COCTaBYy
YUYaCTBYIOUIMX B PEAKLUHU BELIECTB, M0 TEINIOBOMY 3PQEKTY, 10 U3MEHEHUIO CTENIEHEeH OKUCICHUS
XMUMHUYECKHX 3JIEMEHTOB, 10 00PaTUMOCTH, 110 YYaCTHIO KaTajau3aropa). JK30- U S3HJO0TEPMUYECKHE
peakuuyu, TEpPMOXUMUYECKUE YPABHEHMSL.

[TonsiTne o ckopoctn XuUMHUYeCKOW peakmuu. [loHsTHe 00 0OpaTUMBIX W HEOOPATHUMBIX
XUMHUYECKHUX peakuusx. [IoHATHEe 0 TOMOreHHBIX U reTeporeHHbIX peakuusax. [londarue o karanuse.
[TonsiTue 0 XMMHUYECKOM paBHOBecUU. PaKTOPBI, BIUSIOLUINE HA CKOPOCTh XMMHUECKON peaklnuu 1
MI0JIO’KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE — PEAKIMH, JJIEKTPOHHBIA OalaHC  OKHCIUTENIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CoOCTaBlIEHWE YPABHEHMM OKUCIMTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIOJIb30BaHUEM METO/1a MJIEKTPOHHOT'O OajaHca.

Teopust AIEKTPOIUTHUUECKON JTUCCOUMAIMU. DJIEKTPOJUTBI M HEIJEKTPOJIUTHI. KaTHOHBI,
AQHUOHBI. MeXaHN3M JUCCOLMAIUHU BEIIECTB C Pa3IUYHbIMU BUIAMH XUMUYeCKoW cBs3u. CTeneHb
mucconuaiui. CUIIbHbIE U c1a0ble SJIEKTPOIHTHI.

Peakiun MOHHOTO OOMEHa. YCIIOBUS NMPOTEKAHUS PEaKIUii MOHHOTO OOMEHa, IMOJIHBIE U
COKpallIEHHbIE MOHHBIE YypaBHeHHs peakiuil. CBONCTBa KHCIIOT, OCHOBAaHUH U cOJel B CBeTe
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MIPEACTABICHUH 00 AJIEKTPOJUTUYECKON nuccormalui. KadecTBeHHbIE peakiiuu Ha HOHBL. [loHsTHE
0 THJIPOJIU3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISMU KPUCTAUNIMYECKUX PEIIETOK HEOPraHMYECKUX BEIEeCTB —
METAJIJIOB U HEMETaJIOB (TpaduTa U anmasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATPUS ), UCCIIEIOBAHUE
3aBUCHMOCTH CKOPOCTH XHMHYECKON peakluMd OT BO3IACHCTBHUS pa3IMYHBIX (HaKTOPOB,
UCCJIEJOBAaHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, IIpolecca JUCCOLMAIUN KHCIIOT,
mienoue M cojeil (BO3MOXHO HCIOJIb30BaHHWE BHUIEO MaTepHUajoB), IPOBEIEHHE OIBITOB,
WUTIOCTPUPYIONIMX TPU3HAKK TPOTEKAHHWS PEeakuil HOHHOro oOMeHa (oOpa3oBaHHME OcCaKa,
BBIJICJICHHE Ta3a, 00pa30BaHUE BOJbI), OMBITOB, WUIIOCTPUPYIOUIUX MTPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peaKIui (rOpeHue, peakiuu pa3oKEeHHs, COCAMHEHHs), pacro3HABaHUE
HEOPTraHWYECKUX BEIIECTB C TIOMOIIBI0 KAUYeCTBEHHBIX pEaKIWii Ha WOHBI, pEIICHHE
9KCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTanbl 1 MX coeTUHEeHHUS

OO0mmas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepPHbIC CTETICHU
okucnenusi. CtpoeHue W (PU3MYECKHE CBOMCTBA MPOCTHIX BEHIECTB — TAJOTCHOB. XHWMHUYECKHE
CBOIicTBa Ha mpuMepe xjopa (B3aUMOJCIHCTBHE C MeTaljlaMH, HEMeTalJlaMH, MIeJIOYaMH).
XnopoBogopoa. ConsiHasi KUCIOTa, XUMHYECKUE CBOWCTBA, MOJIydeHHE, MpuMeHeHue. [lelicTBue
XJIOpa U XJIOPOBOJOPOAA Ha OpraHU3M uejoBeka. BakHeliue XJIOpHAbI M UX HaXOXKJEHUE B
pUpoO/IE.

O6mass xapakTtepuctuka »dieMeHTOB VIA-rpymmbl. OcCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu oOkucieHus. CTpoeHne W (PU3NYSCKUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa ¥ Cephl. AJUIOTPONHbIE MOIU(UKALIMY KUCIOPOIa U cepbl. XUMUYECKUE CBOMCTBA CEPBHI.
CepoBoaopoji, cTpoeHue, GU3NYECKUE U XUMHUECKHe cBOMCTBA. OKCUIIBI Cephl KaK MPEACTaBUTEIN
KHUCJIOTHBIX OKCHAOB. CepHas KHCIOTa, (PU3WYECKHE M XUMHUYECKHEe CBOWcTBa (0OIIHMe Kak
NpEJCTaBUTENs Kacca KHUCIOT M crenududeckue). XUMHUYECKHE PEaKI|H, JIeKAIIne B OCHOBE
IPOMBIIIIEHHOTO Ccroco0a mosydyeHus: cepHoil kucioTsl. llpuMenenue cepHoil kucnotsl. Comu
CEpHOI KHCIIOTHI, KaueCTBEHHAs peakuus Ha cynbdar-uoH. Haxoxaenue cepbl U €€ cOeIMHEHUN B
npupose. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH cpeabl COSAMHEHUSIMU Cephbl (KUCIOTHBIC
TOKIIH, 3arpsiI3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €T0 MPE0TBPAIICHHUS.

OO6mass xapakrtepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKTepHbIe CTENEHU OKUCIEHHS. A30T, paclpoCTpaHEHHE B MIPUPOAE, HU3HUECKHE U XUMUYECKHE
cBoiictBa. KpyroBopor azora B mpupoae. AMMHaK, ero (hu3MUeckue U XUMUYECKUE CBOMCTBA,
nonyueHue u npumeHeHne. Coian aMMOHUS, UX (PU3HUECKHUE U XUMUYECKHE CBOMCTBA, TPUMEHEHHE.
KauecTBeHHass peakius Ha WOHBI aMMOHHS. A30THAas KHCIOTa, € TMOoJlydeHue, (U3HUYeCKue u
XUMUYECKHE CBOMCTBa (OOIME Kak TPEJICTABUTENs Kjacca KHUCIOT | crenududeckue).
Hcnonp30BaHre HUTPATOB M COJICH aMMOHHS B Ka4eCTBE MHHEPAIbHBIX YA0OpeHud. XUMHUecKoe
3arpsi3HEHUE OKPYIKaIOILEH Cpe/bl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIU, 3arpsiI3HEHUE BO3/1yXa,
nouBkI U BoJIoéMOB). Docdop, ammorpornHbie Moaudukanyu dhocdopa, GU3nMUECKre U XUMHIECKUES
cBorictBa. Okcua dochopa (V) u docdopnas kucnora, GU3HMUECKUE W XUMHUUYECKHE CBOWCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX yI0OpEHHUIA.

OOmas xapakrepuctuka 3yeMeHTOB |V A-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTETEHU OKHUCIEHUS. YTJepoJ, a/UIOTPONHbIE MOAM(PHUKALUHU, PACIpPOCTPAaHEHHE B
npupoje, pu3nUeckue U XUMHUYECKHe CBoWcTBa. AmcopOius. KpyroBoport yriaeponaa B mpHupoe.
Oxkcunsl yriuepona, ux (Qu3u4eckrue M XMMHYECKHUE CBOMCTBA, JCWCTBHUE HA >KUBHIE OPraHHU3MBI,
NOJYyYCHHE W TPUMEHEHHE. DKOJIOTHYeCcKHe MpoOiieMbl, CBsi3aHHbIE ¢ okcuaoMm yriepomaa (1V),
TUIOTE3a rI100aIbHOTO MOTEIJIEHUs KJIMMaTa, NapHUKOBBIN 3 PeKT. YToibHas KUCIO0Ta U €€ COH,
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ux (uU3NYECKUe U XMMUYECKUE CBOMCTBA, MOJyueHUEe W nmpuMeHeHHe. KadecTBeHHast peakius Ha
KapOoHaT-uoHbI. Vcnonb30Banne kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIICHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHayasibHble MOHATHA OO0 OPraHMYECKHX BEIECTBAX KAaK O COEIWHEHUSX YIiepoja
(MeTaH, 3TaH, dTUIICH, alleTHJIEH, 3TAHOJI, TJIUIEPHUH, YKCyCHas KUCIOTa). [IpupoaHbIle HCTOYHUKI
YIJI€BOAOPOAOB (YroJib, MIPUPOIHBIN ra3, He(YTh), IPOAYKTH UX MepepaboTKu (OEH3MH), UX POJb B
ObITYy YW MpOMBIIITIEHHOCTU. [loHATHE O OMOJIOTMYECKM BaXKHBIX BEIIECTBAX: XHUpax, Oenkax,
YyIJIEeBOJaX — W HMX pPOJIM B KU3HM 4YeJIoBeKa. MaTepualbHOE €IMHCTBO OpPraHUYECKHX H
HEOPraHUYECKUX COEAVHEHUN.

Kpemuuii, ero ¢usndeckne W XUMHUYECKHE CBOWCTBA, IIOJNyYeHHE W TPUMEHEHHE.
Coenunenus kpeMHus B pupoje. Obmue npeacrasienust o6 okcuae kpemuus (1V) u kpemaneBoi
kucaore. CUIMKAThI, X UCIIOJIb30BAHHUE B OBITY, B IPOMBINIIICHHOCTH. BaxkHei1ne cTponuTenbHbIe
MaTepuainbl: KepamHKa, CTeKJo, IIEMEHT, OeToH, xkene300eToH. IIpobmembr Ge3omacHOTO
MCIIOJIb30BAaHUS CTPOUTEIBHBIX MAaTEPUAJIOB B IIOBCEAHEBHOM KU3HH.

Xumuueckuii IKCnepumMeHm:

M3y4YeHHE 00pa3lloB HEOPraHMUYECKHUX BEIIECTB, CBOWCTB COJISHOM KHUCJIOTBI, MPOBEACHUE
KaYeCTBEHHBIX pEaKIMUid Ha XJIOPUA-HOHBI M HaONIO/IEHWE MPU3HAKOB HMX MPOTEKAaHHUS, OIBITHI,
oTpakaromue (U3NYecKue W XMMHUYECKHE CBOICTBAa Trajlor€HOB M UX COCIUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEPHUANIOB), O3HAKOMJIEHHE C oOpa3laMu XJOPUIOB (TaJOr€HUOB),
O3HaKOMJIEHHE ¢ o0Opa3umamMu cepbl U €€ COeIMHEHUSMU (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEpHaNoB), HaAOMIOJeHHEe  TMpolecca OO0yrIMBaHHWs ~— caxapa TOJ  JIeHCTBUEM
KOHIIEHTPUPOBAHHON CEpHOW KHUCIIOTHI, M3y4eHHE XMMUYECKUX CBOWCTB pa30aBlIeHHOW CepHOU
KHUCJIOThI, MPOBEJEHUE KAaueCTBEHHOW peakiuu Ha cyiab(paT-MOH M HaONIO/eHHWE Npu3HaKa eé
MPOTEKaHUsl, O3HAKOMJICHHE C (PU3MYECKMMH CBOMCTBaMH a3oTa, (ochopa M UX COeIUHEHUN
(BO3MOXXHO HCIIOJIb30BaHKME BHUIACOMATEPUATIOB), OOpa3liaMu a30THBIX M (OCHOPHBIX YIOOpEHUHH,
NOoJy4YeHue, coOupaHue, paco3HaBaHHe U U3yYeHHE CBOMCTB aMMHaKa, IIPOBE/ICHIE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS U (hochaT-UOH U N3YUEHHE NPU3HAKOB MX MPOTEKaHUs, B3aUMOJIEIICTBHE
KOHIICHTPUPOBAHHOM a30THON KHUCIOTHI ¢ MeJbI0 (BO3MOXKHO HCIIOb30BaHHE BUAECOMATEPUATIOB),
U3yueHHE MOJENEeH KPHCTAIMUECKUX PemEToK anMasa, rpaduta, QymiepeHa, 03HaKOMIIEHHE C
IpOIIECCOM  aJCcOpOLMU  PAcCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U yCTPOHCTBOM
NPOTHBOTA3a, TOJIy4YeHHE, cOOMpaHue, paclo3HaBaHWE M W3YyYEHHE CBOMCTB YIJIEKHCIOrO rasa,
MpOBeJIcHNE KAa4eCTBEHHBIX peaklUii Ha KapOOHAT M CUJIMKAT-UOHBI U M3YYEHHE NMPU3HAKOB MX
IPOTEKAHUs, O3HAKOMIICHHE C TPOAYKLUMEH CHIMKAaTHOW IPOMBIIUIEHHOCTH, PEIIEHUE
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeMe «BaxkHelnre HeMeTalbl U UX COSAMHEHUS.

Metayibl M MX cOeIMHEHHS

OO61mas xapakTepucTUKa XUMHUYECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUM UX TOJIOKEHHUS
B Ilepuommueckoin cucreme xumuueckux snemeHToB J[. M. MenzaeneeBa u CTpOEHUs aTOMOB.
CrpoeHue MeTauioB. MerauMueckas CBsA3b W METAJUIMUECKas KpUCTAIMYECKas pemérka.
DNEKTPOXUMHUYECKUN PsJl HAOpsDKEHHM MeTaiwioB. Pu3nueckue W XUMHUYECKHE CBOMCTBa
MeTtaiioB. OOmue crnocoObl moiaydeHus: MeTaysioB. [loHATHE O KOpPpO3UM METayuioB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppos3uu. CrnaBbl (CTanb, YyryH, AIOPaTIOMUHUHN, OpoH3a) M UX
NpUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounbie MeTauibl: TOJI0KEeHHE B [lepuoauyeckoil cucreme XxuMuueckux snemeHToB [l. U.
MenneneeBa, CTpOEHHE UX aTOMOB, HaXOXAEHUE B ipupojie. Pu3ndyeckue 1 XMMHUECKHEe CBONCTBA
(Ha mpumepe HaTpus U Kaius). OKCUIbl U TUAPOKCUABI HATpUA U Kanud. [IpruMeHeHune menoqHbIx
METAJJIOB U UX COEAUHEHHMIA.
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[IlenouHo3emMenbHBIE METAIBI MAarHUM U KaJIbIMH: moJjiokeHue B [lepuoandeckoi cucteme
xumuyeckux snemeHtoB JI. M. MenpaeneeBa, cTpoeHHME HMX aTOMOB, HaxXO0XJEHHUE B MPHUPOIE.
®dusnyeckue M XUMHYECKHE CBOMCTBA MarHusi M Kalblids. BakHeWine COeWHEHUS KaJlbIus
(oxcun, ruapokcu, conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHS.

Amomunuii: nonoxenue B Ilepmoanueckoid cucteme Xxumuueckux osnemeHtoB J[. .
MeneneeBa, CTpoeHUE aToMa, HaxoxiaeHue B npupoje. dusznyeckue m XMMHUECKHE CBOMCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH]IA AITFOMIHHSL.

Kenezo: mnonoxenne B Ilepuonuueckoit cucreme xumuyeckux dsmemeHtoB J[. U
MeneneeBa, cTpoeHUE atoMa, HaxoxiaeHue B npupoje. dusmyeckue M XMMHUUECKHE CBOWCTBA
xkenesa. Okcunbl, rungpokcuasl u conu keneza (II) m sxemesa (lll), ux cocras, cBoiicTBa u
MOJIy4eHHE.

Xumuueckuii IKCnepumeHm:

O3HaKOMIJIEHHE ¢ 00pa3llaMy METaJUIOB U CIIJIaBOB, UX (PU3NYECKUMH CBOICTBaMH, U3YUYCHUE
pe3yJbTaTOB KOPPO3HH METAIOB (BO3MOXKHO HCIIOJIH30BAHUE BHICOMATEPHUAIOB), OCOOCHHOCTEH
B3aUMOJICMCTBUSL OKCHMJA KajblMsg W HATpUs C BOJAOM (BO3MOXXHO  HCIIOJIb30BaHUE
BHUJICOMATEPHAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, TpOIECCa TOPECHHS IKejie3a B
KHCII0poJie (BO3MOXKHO MCIOJIb30BaHNE BHIEOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peakiuii Ha WOHBI: MarHus, KaJbIUs, alfoMuHUs, nuHKa, xenesa (1) u xenesza (1), mequ (1),
HaOJIOZICHUE W OMHMCAHUE TPOIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMHU HATPHsI, KAIUS U KaJbLUS
(BO3MOHO HCIIOIB30BAHKME BUICOMATEPHUAJIOB), UCCIe0oBaHNE aM(OTEPHBIX CBONCTB THAPOKCHIA
QTIOMHUHMS U THAPOKCHJA LIMHKA, PEUICHUE SKCIEPUMEHTANbHBIX 3ajad 1o Teme «Baxneimue
METaJUIbl U UX COCAUHEHUS.

XuMHS U OKPY KA0IIas cpeaa

BemectBa 1 marepuanbl B MOBCEIHEBHOM JKM3HM 4YellOBEeKa. be3onacHoe uCnosib30BaHUE
BEUIECTB M XHUMHUYECKMX peakuuid B ObiTy. [lepBas momomp Npu XUMHYECKHX OOTax U
OTPAaBJICHHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYXarollel cpeabl (mpenaeibHas AOMyCTUMas KOHIICHTpaIlus
BemecTs, ganee — [1/1K). Poib XxuMum B pereHnuu 3KOJIOTHIECKUX TPOOIIEM.

Xumuueckuil Ixcnepumenm:

U3y4eHrue o0pa3IoB MaTepUANIOB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIC MaTEPUAJIbl).

Mesrcnpeomemmnuwie ceasu

Peanu3anms MeXNpeaMEeTHBIX CBS3€M MPU U3YyYEHHH XMMHUHM B 9 Kilacce OCYIIECTBIISETCS
Yyepe3 HMCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHSATHH, SBISTFOIIMXCS
CHUCTEMHBIMU IS OTAENbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSATHS: HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TCOPHs, aHAIU3,
CUHTE3, Kiaccudukanusi, TMepUOJUYHOCTh, HAONIOJEHUE, OJKCHEPUMEHT, MOJEIUPOBAHUE,
U3MEepeHHe, MOJIETb, SIBJICHNE, TAPHUKOBBIN 3D PEeKT, TEXHOTIOTHUS, MaTePHAIIBI.

®dusuka: MaTepusi, aroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHA, HW30TOIbI,
paaIuOaKTUBHOCTh,  MOJIEKYJa, JJCKTPUYECKUU  3apsi[l, MPOBOJHUKH, IOJTYNPOBOJAHUKH,
JTUDJIEKTPUKY, (OTORIEMEHT, BEIIECTBO, Telo, OO0BEM, arperaTHoe COCTOSHHE BEIIECTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPUCTAJUIMYECKAsl PEIIETKA, CIJIaBbl, (PU3NUECKUE BEIHMUMHBI, STUHUIIBI
U3MEpPEHHUsI, KOCMHUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, 3KOCHUCTEMA, MHUHEPAIBHBIE YIOOpEHUS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIbI, TOPHBIE MOPOABI, TIOJE3HBIE UCKOMAEMBIE,
TOIUIMBO, BOJTHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHMA TIPOI'PAMMBLI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JImdHOCTHBIE pe3yNbTaThl OCBOCHHSI MPOrpaMMbl OCHOBHOTO OOMIETO OOpa3oBaHMS
JOCTUTAlOTCsl B XoJ¢ OOy4eHHs] XUMUHU B €IUHCTBE YU4€OHOH M BOCIMTATENBHOU NEATEIBHOCTH B
COOTBETCTBUH C TPATUITMOHHBIMU POCCUHUCKAMHU COIHOKYJIBTYPHBIMU U JTyXOBHO-HPABCTBECHHBIMU
[IEHHOCTSIMHU, TPUHATBIMH B OOIIECTBE MpaBWJIaMH W HOPMAaMH TOBEICHHS W CIHOCOOCTBYIOT
IpoleccaM caMONO3HaHMsl, CAaMOPA3BUTHS U COIMANIU3ALUN 00YyUatOIIUXCsl.

JIMYHOCTHBIE PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIONIUXCS PYKOBOJICTBOBATHCS
CHCTEMOW TO3UTHBHBIX I[IEHHOCTHBIX OPHEHTAIIMA W PACIIMpPEHHE OMbITa ACATEIBHOCTH Ha €&
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCITUTAHUS:

[IEHHOCTHOTO OTHOLICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U HAyYHOMY
HACIIEINIO, TIOHMMAaHUS 3HAYCHHS XHWMHUYECKOH HayKM B JKU3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJQJIETh JOCTOBEPHOW HHGpOpMANUeil 0 MEepeNoBBIX JOCTHKEHHUSIX M OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHON XWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHpa
1 00IIIECTBA;

2) rpasKIaHCKOT0 BOCIIMTAHMSA:

MPEJICTAaBICHUS O COLMAIbHBIX HOpMax M TMpaBWIaX MEXJINYHOCTHBIX OTHOILIEHUH B
KOJUJIEKTHBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTH B 00I11eCTBEHHO MOJIE3HOH,
y4eOHO-UCCIIEIOBATENIbCKOM, TBOpPYECKOW W JPYyrUX BHJAX JESATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HON COBMECTHOHM NESTENPHOCTH NPH BBINIOJHEHUH YYEOHBIX, MO3HABATENBHBIX 33734,
BBIMIOJTHEHUH XMMHMYECKUX SKCIIEPUMEHTOB, CO3JIaHUU YYEeOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIM B Mpolecce 3TOW Y4eOHON NesTeNTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEJIEHUE U MOCTYIKH CBOMX TOBApHILEH C MO3UIIMA HPABCTBEHHBIX M MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCJIEACTBUN OCTYIKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKUE  MPEJICTaBICHHS O  BEIIECTBE M XUMHUYECKOW  peakiuu,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YpPOBHIO Pa3BUTHUSl HAyKH M COCTaBISIONIME OCHOBY IS
MOHUMAaHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpA, MPEICTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHSI MIPUPOJIBI, B3AUMOCBS3SIX YEIOBEKa C MPHUPOIHONW CPEod, O pOJIM XUMHUHM B MO3HAHHUU
3TUX 3aKOHOMEPHOCTEH;

MO3HABaTe/IbHbIE MOTHBBI, HANpPABICHHBIE HA TIOJyYEHHE HOBBIX 3HAHUM MO XUMHH,
HEOOXoMuMBbIE I OOBSICHEHUS HAONIONaeMbIX TPOLIECCOB W  SIBJICHWH, II03HABATEILHOM,
UH(QOPMAIMOHHOW M YUTATENBCKON KYJIBTYpPhI, B TOM YHCIIE HaBBIKOB CAMOCTOSTEIIEHOW PabOTHI C
yueOHBIMU TEKCTaMM, CIIPABOYHOM JIUTEPAaTypoH, JOCTYNHBIMH TEXHUYECKUMHU CpEICTBAMU
UH(GOPMAIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYEHHWIO U TIO3HAHUIO, JIF0OO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHOW M HCCIEIOBATENbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaANpPaBJIEHHOCTU U YPOBHs 00y4YeHHUs B lajbHeHIIeM;

4) opMHupPOBaAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHME LIEHHOCTH JKWU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO, YCTAaHOBKH
Ha 3J0pOBBIH 00pa3 JKM3HM, OCO3HAHHE TMIOCJIEICTBUNH W HENPUITHE BPEIHBIX MPUBBIYCK
(ymoTpeOneHuss ajJKoroJyis, HApPKOTUKOB, KYpEeHHs), HEOOXOJAMMOCTH COONIOJAEHUS TPaBHII
0e30MacHOCTH NP 0O0pAIIEHUH ¢ XUMHYECKUMHU BEUIECTBAMH B OBITY U pEalbHOMN KU3HH,

5) Tpy10BOT0 BOCIIMTAHUS:
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MHTEpEeC K MPAKTUYECKOMY H3y4eHHUIO Ipodeccuil U Tpyaa pasiIuyHOro poja, yBaKeHHE K
TPYIy U pe3yJibTaTaM TPYJAOBOU NEATEIbHOCTH, B TOM YHCJIE HA OCHOBE NPUMEHEHUS MPEIMETHBIX
3HaHUU 10 XUMHH, OCO3HAHHBIN BHIOOp MHAMBUIAYATLHON TPAEKTOPUU MPOAOKEHUSI 00pa30BaHUs
C y4€TOM JMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTPEOHOCTEH, yCHemHoi mpodecCHOHaTbHON NESTeNbHOCTH U Pa3BUTHSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJalTUPOBATHCS B MPOJECCUOHANBHON cpefie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMSA:

HKOJIOTMYECKHU 1eleco00pa3Hoe OTHOIIEHUE K MPUPOJAE KaK MCTOUYHMKY KU3HU Ha 3emiie,
OCHOBE €€ CyYIIECTBOBAaHMs, MOHMMAaHWE IIEHHOCTH 3I0pOBOr0 W Oe3omacHoro oOpas3a >KW3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3NYECKOMY U TICHXUIECKOMY 3JIOPOBBIO, OCO3HAHUE
[IEHHOCTH COOJIFOICHUS MPaBWJI OE30MACHOTO MOBEICHUs MpH paboTe C BEIIECTBAMH, a TaKKE B
CUTYAIUIX, YTPOXKAIOUTUX 30POBBIO U KU3HH JIIOICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TIOydyaeMble MPH MU3yYEHUU XHUMUH, AT pelleHus 3aad,
CBSI3AHHBIX C OKpPYXKAIOWEH MPUPOJAHOM CpEeNOW, [ TMOBBIIICHHUS YPOBHS JKOJOTHYECKOU
KYJIBTYpPbI, OCO3HAHHS TI00aTHHOTO XapaKTepa IKOJOTHYECKUX MPOoOJIeM M MyTed UX pelieHHs
MOCPEJICTBOM METOJOB XHWMHUHU, HKOJIOTHYECKOTO MBINUJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B
MTO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMATIbHOMN MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MerampeamMeTHBIX PE3YJIbTaTOB BBIACISAIOT 3HAUYMMBIE A (DOpMUpOBaHUS
MHUPOBO33pEHHUs OOIEHAYYHbIC TOHATHS (3aKOH, TEOpHWs, MPHUHIMM, THUMOTe3a, (PakT, cucrema,
MPOLIECC, AKCIEPUMEHT U JIPYroe.), KOTOPhIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax M MO3BOJSIOT Ha OCHOBE 3HAHWM M3 ITHX MPEAMETOB (hOPMHPOBATH MPEICTABICHUE O
[IEJIOCTHOM HAy4YHOW KapTUHE MHUpa, U YHHBEPCAJIbHBIC Y4eOHBIC ACHCTBUS (TMO3HABATEIbHBIC,
KOMMYHHUKATHBHbBIC, PETYISATHBHBIE), KOTOpbIe oOecrneuynBaoT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOM NESTEIbHOCTH.

Ilo3naBaTeibHBbIE YHUBeEPCAJIbHbIE YUeOHbIE 1elCTBUS

Ba3oBble Jlornyeckue AeiCTBUA:

YMEHUS UCTIOIb30BATh MPUEMBI JJOTUYECKOTO MBIIUICHHS TP OCBOCHUH 3HAHUI: pACKpbIBATh
CMBICJI XUMUYECKUX MOHATUM (BBLACNATh UX XapaKTepHbIE NMPU3HAKU, YCTAHABIMBATh B3aUMOCBS3b
C APYTUMU TOHATHUSMH), UCTIOIH30BATh MOHATHUS U1 OOBSICHEHHUS OTIEIbHBIX (PAKTOB M SIBICHUU,
BEIOMpATh OCHOBAaHUS W KPUTCPUHU IS KIACCU(DUKANMH XUMHUYCCKUX BEIIECTB M XUMHUYECCKHX
peaxiuii, ycTaHaBIMBaTh MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKIYy OOBEKTaMU M3yUeHHUs, CTPOUTH
JIOTUYECKHE pacCyXIeHHUs (MHAYKTUBHBIC, NEAyKTHBHBbIC, 1O AHAJOTHH), AENaTh BBIBOJABI U
3aKITIOYEHUS;

yMEHUE MPUMEHSTh B MPOIECCE IMO3HAHUS MOHATUA (TPEIMETHBIE M METaNpeIMETHBIC),
CUMBOJINYECKHE (3HAKOBBIE) MOJIEIH, HCIIOJIb3yeMble B XHMHUH, NPeoOpa3oBbIBaTh IIHPOKO
NpPUMEHSEMbIE B XUMHHU MOJEIbHBIC MPEICTaBICHHUS — XUMHYECKHA 3HAK (CHMMBOJ JJIEMEHTA),
XUMHUYecKas (opMmyna © ypaBHCHHE XHMHUYSCKOH peakiuh — TPU PEmIeHUH y4eOHO-
MO3HABATEINIbHBIX 33/a4, C YYETOM ATUX MOJENIBbHBIX MPECTABICHUN BBISBISATh U XapaKTepPU30BaATh
CYILLIECTBEHHbIE IPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHYECKHX BEUIECTB U XMMHUYECKHUX PEaKIIHiA,
BBISIBJISTH O0IIKE 3aKOHOMEPHOCTH, TPUYUHHO-CIIEICTBEHHBIE CBSI3U U IPOTUBOPEUHS B M3y4aeMbIX
Mpolieccax U SIBJICHUSX.

Ba3oBrbIe ucciaenoBareLCKUe JeliCTBUA.

YMEHHUE MCTIOIb30BaTh MTOCTABICHHBIC BOTIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHMSI, a TAKXKE
B KayecTBE OCHOBBI sl (DOPMHUPOBAHHS THUIOTE3BI MO MPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX
CYKJICHUU;
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NpUOOpEeTEeHUE OMbITa M0 IUIAHWPOBAHMIO, OPTraHU3allMd W MPOBEICHUIO YUEHHYECKUX
HKCIEPUMEHTOB, YMEHUE HAOJIOJAaTh 32 XOJOM IPOLECcca, CaMOCTOSATENILHO MPOrHO3UPOBATh €ro
pe3ynbTar, (QOpMyIHpOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yjibTaTaM IPOBEAEHHOTO OIIBITA,
UCCJIEIOBAHMSI, COCTABIIATH OTUYET O MPOAETIaHHON padoTe.

Pa6ora ¢ undopmanmeii:

yYMEHHE BBHIOMpATh, aHATHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO PA3TUYHBIX BUIIOB U
dopM mpencTaBieHUs, MONy4aeMyl0 U3 Pa3HBIX MCTOYHHUKOB (HAYYHO-TIOMYJSpHAs JUTEparypa
XUMHUYECKOTO COZEp X aHUs, CIpaBOUYHbIE 1MOCOOus, pecypchl MHTepHETa), KpUTHUYECKH OIICHUBATh
IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE MPHUMEHATh Pa3MYHbIE METOJbI U 3alpOChl MPU MOUCKE W 0TOOpe MH(pOpMaIUN U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX ISl BHITIOJHEHHS YUY€OHBIX M MMO3HABATEIBHBIX 3a/1a4
OnpeAeNéHHOr0 THUIA, NPUOOpEeTeHHEe OmbITa B O0JACTH HCIOJB30BaHUA HH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBJaJeHHE KyIbTypOHl aKTHMBHOTO HCIOIB30BaHUS PA3IUYHBIX
MIOUCKOBBIX ~ CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHUMAalbHYIO (OpMYy TpEACTaBICHUS
uHPOpMAIIMU M WLIIOCTPUPOBATH pEIIAEMbIC 3aJa4d HECIOKHBIMH CXEMaMH, JAHAarpaMMaMH,
apyrumu popmamu rpauKu U UX KOMOUHALUSAMU;

YMEHHE WHCIIOJIb30BaTh W aHAIM3UPOBAaTh B TMpollecce Y4eOHONM M HCCIeI0BaTEIbCKOM
JEeSATENIbHOCTH UH()OPMAIIHIO O BIUSHUH MPOMBIIIIEHHOCTH, CEIbCKOTO X03sIIICTBA M TPAHCIIOPTA Ha
COCTOSIHUE OKPY>KaIOLeH MPUPOJHON Cpeibl.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eCTBUSA:

yYMEHHUs 337aBaTh BOMPOCHI (B XO€ Iuanora u (Win) JUCKYCCHH) MO CYIIECTBY 00CYX1aeMOii
TeMBI, (HOPMYITHPOBATH CBOU MPEIOKESHISI OTHOCUTEIHHO BHITIOTHEHHS MIPEITI0KEHHON 3a/1a4H;

YMEHHUSI MIPEJICTABIATh MOJIyYeHHBIE Pe3yJIbTaThl I03HABATEIbHON I€ATEIbHOCTH B YCTHBIX U
MUCBMEHHBIX  TEKCTax; JellaTh MPE3CHTAlUI0  pPe3yJbTaTOB  BBIMOJIHEHUS XHMHYECKOTO
JKCIIEpUMEHTa (J1abopaTOpPHOro OMbITa, JabopaTopHOil pabOThl MO HUCCIEIOBAaHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHHsSI y4eOHOIro COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM I103HABATEIbHOW H
HCCJIEIOBATENBCKOM AESITETFHOCTH MPH PEIICHUH BO3HUKAIOIIUX MPo0JIeM Ha OCHOBE yuéTa 00IIMX
MHTEPECOB U COTJIACOBaHUsS MO3UIUN (0OCYXKACHHS, OOMEH MHEHHSMH, «MO3TOBBIE IITYPMBD»,
KOOP/JIMHALIUSI COBMECTHBIX JIEUCTBUM, ONPEEICHHE KPUTEPUEB MO OIIEHKE KAYECTBA BBIIOJTHEHHOU
paboThl U ApyTHUE).

PeryasiTuBHble yHUBepcaibHbIe YUeOHbIE 1eHCTBHA:

YMEHUE CaMOCTOSITEJIbHO OMNPENENATh LENU AESITeNIbHOCTH, IUIAHUPOBATh, OCYILECTBIATD,
KOHTPOJIUPOBATH U MIPH HEOOXOIUMOCTH KOPPEKTUPOBATh CBOIO JIESATEIILHOCTD, BRIOMPATh Hanbosee
3¢ (deKTUBHBIE CTIOCOOBI PEIICHHUS YUYEeOHBIX M MTO3HABATEIBHBIX 33]a4, CAMOCTOSITEIIBHO COCTABIISTh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA aITOPUTM JEHCTBUH MPU BBHINOJHEHUHU 3aJaHUM C YYETOM
MOJTyYeHUS HOBBIX 3HAHMA 00 H3y4aeMblX OOBEKTaX — BEIIECTBAX W PEaKLUAX, OLIEHHWBATH
COOTBETCTBUE IIOJYYEHHOI'O pe3ysibTaTa 3asBJICHHOM LI€JIM, YMEHUE UCIOJIb30BaTh U
AQHAJIN3UPOBATh KOHTEKCTHI, IPE/AJIaraéMble B YCIOBUU 33 JaHUM.

HPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpenMeTHBIX pE3yNbTATOB IO OCBOCHHMIO 00s3aTEIbHOTO  COAEPIKaHUS,
YCTQHOBJICHHOTO JaHHON (enepanbHOM  paboyeil mporpaMMoil, BBIACISAIOT: OCBOCHHBIC
00y4aroMMuUCs HayyHble 3HaHUS, YMEHUS U CIIOCOOBI ACMCTBUIMA, crieliupruuecKue sl MpeAMETHON
obnactu «XuMUS», BHUIbI JAEATEIBHOCTH IO TOJYYEHHIO HOBOIO 3HAHHUS, €ro WHTEpIpEeTalNH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YIYEOHBIX U HOBBIX CUTYAIIHSIX.

K konmy oOydeHuss B 8 kJjiacce mpeaMeTHBIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxxaTb c(HOPMUPOBAHHOCTh Y OOYUaAIOIIUXCSI YMEHUI:
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pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHUX MOHSATHUWA: aTOM, MOJIEKYJA, XUMHUYECKHI
3JIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS U HEOJAHOPOIHAS),
BAJIECHTHOCTh, OTHOCUTEJIbHASI aTOMHAs M MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA,
MOJIb, MOJIIpPHAs Macca, MaccoBas JOJs XHMHYECKOIO JJIEMEHTa B COCAMHECHUH,
MOJIApHBIA 00BEM, OKCU, KUCIIOTa, OCHOBAHHE, COJIb, 3JIEKTPOOTPULIATEILHOCTD, CTETIEHb
OKHCIICHUS, XUMHUYECKas peakuusi, Kjiaccu(uKalusg peakiuil: peakuuu COeIUHEHUs,
pEaKIuu pa3ioKeHHs, peaKIuK 3aMEIIeHUs, PEaKIMi 0OMEHa, SK30- U DHJIOTEPMUIECKIE
peaKIuy, TETUIOBOM YPPEKT peakiuu, SAPO aTOMa, JICKTPOHHBIA CIIOW aroma, aTOMHas
opOuTanb, paguyc aromMa, XUMHUYECKash CBS3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAs
CBA3b, HOHHAas CBSI3b, WOH, KAaTHOH, AaHWOH, pPAacTBOpP, MAaccoBas JOJsA BEIIECTBA
(IpolLEeHTHas: KOHILIEHTPaLKs) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHITHA U TNPUMEHSTH 3TU
MOHSITHS MTPU ONUCAHUM BEILIECTB U UX MPEBPaICHHUI;

MCIOJIb30BaTh XMMHYECKYIO0 CHUMBOJIMKY JIJISl COCTaBIICHUS (DOPMYJI BEIIECTB U YPaBHCHHI
XUMHUYECKUX PEAKIIU;

OIpENeNIATh BaJEHTHOCTh ATOMOB DJJIEMEHTOB B OHHApPHBIX COEIMHEHMSAX, CTENECHb
OKHCJICHHUA JJIEMCHTOB B 6I/IHapHBIX COCAUHCHHUAX, MNMPHUHAMJIC)KHOCTHL BCHICCTB K
OnpefeNéHHOMY KJacCy COeAMHEHMH 1o ¢opMylaM, BHUJA XHUMHYECKOH CBS3U
(KOBaJIEeHTHAsl U MOHHAs) B HEOPTAaHUYECKUX COCTUHECHUSX;

packpsiBaTh cmbici [lepmoamueckoro 3akona JI. M. MenneneeBa: O€MOHCTPHPOBATh
IIOHUMAaHUue HepHOI[quCKOﬁ 3aBUCHUMOCTH CBOMCTB XUMHYECKHX DJIEMEHTOB OT HX
nonoxkenuss B Ilepuoguueckoil cucTemMe, 3aKOHOB COXpPAaHEHHMsI MAacChl BEIIECTB,
MOCTOSIHCTBA COCTAaBa, aTOMHO--MOJIEKYJISIPHOTO yY€HUs, 3aKoHa ABOTaJipo;

ONUCBHIBaTh M  XapakTepuzoBaTh TabiuuHyro ¢opmy Ilepuomuueckoil cucrtemsl
XMMHUYECKUX 3JEMEHTOB: pa3jinyaTh IMOHATHS «IJIaBHas mnoArpynna (A-rpynma)» u
«mobounass mnoarpynna (b-rpymnma)», wmanele uW  OONbLIME TNEPHOABI, COOTHOCUTH
0o003HaueHUs, KOTOpble HMMeroTca B Tabnuue «llepumoguueckas cuctemMa XUMHYECKHX
anemenToB JI. M. MenneneeBa» ¢ 4YHMCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHSI aTOMOB
XMMHUYECKHX DSJIEMEHTOB (COCTaB MW 3aps] sApa, oOllee YUCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 3JIEKTPOHHBIM CII0AM);

KJ'IaCCI/I(bI/ILII/IpOBaTL XUMHUYICCKHEC OSJICMCHTBI, HCOPTaHUYCCKHC BCHICCTBA, XHMHWYCCKUC
pCaKuu (HO YUCIIy KW COCTAaBY Y4YaCTBYHOIIMX B PCAKIHH BCIICCTB, IO TCIIJIOBOMY

dbdexry);

XapaKTCPpHU30BaThb (OHI/ICLIBaTL) O6H_II/Ie XMMHUYECKHE CBOMCTBA BEIECCTB Pa3JIMIHBbIX
KJIaCCOB, IMMOATBCPIKAAasA OIMMCaHHC mpuMepamMmu MOJICKYJISIPHBIX ypaBHeHI/Iﬁ
COOTBCTCTBYIOIIUX XUMHUYCCKUX pCaKHHﬁ;

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHMOCTH OT HX Ka4C€CTBCHHOI'O COCTaBa,
BO3MOXHOCTHU ITPOTCKAHUA XUMHUYCCKHX HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX,

BBIYUCIISITH OTHOCHUTENBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCCOBYIO
JIOJII0 XMMHMYECKOTO 3JIEMEHTa 1Mo (opMyJie COEIUHEHUs, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOJUTH PACUETHI 110 YPAaBHEHUIO XMMHUUYECKOM peakinu;
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IIPUMEHATh OCHOBHBIE OINEpPALMH MBICIUTENBHON JEATEIbHOCTH — aHajlu3 U CHHTE3,
CpaBHEHHE, 000OILIEHHE, CUCTEeMAaTH3alMI0, KIacCU(UKALMIO, BBISBICHHE NPUUYUHHO-
-CIICZICTBEHHBIX CBSI3€M — Ui M3yYEHUs CBOWCTB BEIIECTB M XUMHUYECKHX pEaKLui,
€CTECTBEHHO-HAayUHbIe METO/Ibl MMO3HaHUS — HAOIOJCHUE, U3MEPEHUE, MOJIEIMPOBAHUE,
AKCIIEPUMEHT (peaibHbI U MBICICHHBIN);

ClleZIOBaTh ~ NpaBWJaM  TIOJb30BAHUS  XUMHYECKOW TMOCYAOH W J1ab0OpaTOpPHBIM
o0OpyZOBaHUEM, a TaKK€ NpaBuWiIaM OOpalleHHs C BEIIECTBAMU B COOTBETCTBUHU C
HHCTPYKIUAMH I10 BLIITOJIHCHUIO na60paT0pme XUMHWYCCKUX OINBITOB IIO IOJYUYCHUIO U
coOMpaHMI0 Tra3000pa3HbIX BEIIECTB (BOAOPOAAa M  KUCIOPOAA), HPUIOTOBICHHIO
pPacTBOPOB C OINPENECIEHHOW MACCOBOU JIOJIEW paCTBOPEHHOIO BEILECTBA, INIAHUPOBATh U
IIPOBOJNUTh XMMHYECKHUE DSKCIEPUMEHTBHI II0 PACHO3HABAHMIO PACTBOPOB IIEIOYECH U
KHCJIOT C TOMOIIBIO0 UHIMKATOPOB (JIakKMycC, (heHOI(PTaTeHH, METUIOPAHXK U APYTHE).

K koHmy oOydeHuss B 9 kJjiacce IpeIMETHBIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCSI YMEHHM:

pPacKpbhIBaTh CMBIC OCHOBHBIX XHMHYECKHUX IOHATHH: XUMHYECKHUU DSJIEMEHT, aToM,
MOJICKYJIa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTD,
3IEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl pEaKIIMsl, XUMUUYECKasl CBS3b,
TeroBo ekt peakuuu, MOIb, MOISPHBIA O00BEM, pacTBOp, DIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJICKTPOJUTHUYECKAs JUCCOLMALMS, PEaKIMH HOHHOTO OOMEHa,
KaTanuM3aTop, XHWMHYECKOE€ paBHOBECHE, OOpaThUMble U HeoOpaTUMBbIE pEaKIIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU, OKUCIHUTENb, BOCCTAHOBUTENb, OKUCICHUE
U BOCCTAHOBJICHHE, aJUIOTpONHs, aM(OTEPHOCTh, XMMHYECKas CBS3b (KOBaJEHTHAs,
WOHHAs, METAJUTMYECKas), KPUCTAJUTMYECKas pemeETKa, KOPPO3Us METAUIOB, CIUIABHI,
CKOpPOCTb XMMHYECKOW peakIuu, npeaeabHo qonyctumas konuenrpanus [1/IK Bemectsa;

HIUIIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH W MNPUMCHATL 3THU
IOHATHSA ITPU OITMCAHUHU BEHICCTB U UX npeBpameHHﬁ;

MCIOJIb30BaTh XMMHYECKYIO CUMBOJIMKY JIJIsl COCTaBIeHUsS ()OPMYII BEIIECTB U YPaBHEHUN
XUMHUYECKUX PEaKIIU;

ONpEeEeNATh BaJCHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B COCIMHEHUSIX
Pa3IMYHOr0 COCTaBa, MPUHAUICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEAUHEHUMN
mo QopmynaMm, BHJ XUMHUYCCKOW CBS3W (KOBAJCHTHAs, WOHHAS, METAIMYECKas) B
HEOPraHMYECKUX COCTUHEHUSX, 3aps]] MOHA 0 XUMHYECKON (popmyrie, XxapakTep Cpeabl B
BOJHBIX pAacTBOpax HEOPraHWYECKUX COEAMHEHHWH, THUI KPUCTAIMYECKON PEIIETKU
KOHKPETHOI'O BEIIECTBA;

packpeiBath cMblcia [lepuonuueckoro 3akona J. 1. MenneneeBa u 1eMOHCTPUPOBATH €ro0
NIOHMMaHMEe: OIHUCBIBaTh M XapakTepuszoBaTh TaOnuuHyro ¢opmy [lepuoanyeckoit
CHCTEMbl XMMUYECKHX 3JIEMEHTOB: pa3inyaTh MOHITUS «IJIaBHAs NOArpymnmna (A-rpyrmnma)»
u «mobounas moxarpynna (b-rpymma)», maneie W OONBIIME TEPHOABI, COOTHOCHUTH
0003HAaYeHUs, KOTOpble HMEIOTCS B MEPUOAMYECKOW Tabiule, C YUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB W 3apsl A1pa,
of11iee 4HCIO0 3JEKTPOHOB W paclpesielieHne UX MO 3JIEKTPOHHBIM CJIO0SIM), OOBSCHATh
o0I1Ire 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 2JIEMEHTOB M MX COCJMHEHUH B Ipeenax
MaJIbIX IIEPUOJIOB U IJIABHBIX NOATPYII ¢ YYETOM CTPOEHHS UX aTOMOB;
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e IacCU(UIIMPOBATh XUMHUYCCKUE DJIEMEHTHI, HCOPTaHUYCCKUE BEIISCTBA, XUMHUYCCKUC
peakuuu (1O YMUCIYy U COCTaBY YYACTBYIOIIUMX B PEaKIUU BEIIECTB, IO TEIUIOBOMY
a¢ ey, Mo N3MEHEHUIO CTETICHEe OKUCIICHUS XUMHUECKHUX DJIEMEHTOB);

® XapaKTepu30BaTh (OMHUCHIBATH) OOIIKE U CHEIU(DUIESCKIE XUMUIECKHNE CBOMCTBA TIPOCTHIX
U CIIOXKHBIX BEUIECTB, MOJATBEPXKAAsl ONUCAHUE NPUMEPAMH MOJEKYJISIPHBIX U HMOHHBIX
YPAaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUM;

® COCTaBJIATb YPAaBHEHUS SJEKTPOJUTHUYECKON JUCCOLMALIMM KHCIIOT, WIEJTIOYEH U COJIEH,
MOJIHBIE U COKpalll€HHBIE ypaBHEHHUS peaklUuii MOHHOTO OOMEHa, YpaBHEHHUS pPEeaKIIMid,
MOATBCPKAAOIUX CYIICCTBOBAHUC T€HETUYECKOU CBA3U MCKAY BCIICCTBAMU PA3JIMYHBIX
KJIaCCOB;

® DPACKpBIBaTh CYIIHOCTh OKHMCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN TOCPEICTBOM
COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

® [IPOrHO3HUpOBATH CBOMCTBa BCIICCTB B 3aBUCHMMOCTH OT HX CTPOCHHS, BO3MOKXHOCTH
MMPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX,

® BBIYUCIATH OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO H MOJIAPHYIO MacCChbl BCIICCTB, MAaCCOBYIO
JOJK0 XHUMHYCCKOIo 3JICMCHTA II0 q)opMyne COCANHCHUA, MAaCCOBYIO OOJIIO BCHICCTBA B
pacTBOpEC, IIPOBOAUTDH paC‘léTH 10 YpaBHCHHIO XUMHUYECKOU pCaKkuuun;

e coOmOgaTh NpaBHJIa  [OJIb30BAHMA  XHMMHUYECKOM TMOCynoil U 1abopaTOpHBIM
o0opy/noBaHuEM, a TakXKe MpaBuja OOpalleHHs C BELIECTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMU TI0 BBITIOJHEHHIO J1a00paTOPHBIX XUMHUYECKHX OMBITOB MO MOTYyYEHHUIO U
coOMpaHHIo ra3000pa3HbIX BENIECTB (aMMHAKa M YTIICKUCIIOTO ra3a);

® IIPOBOJUTH PEAKUUH, IMOATBEPXKAAIOIIME KA4YEeCTBEHHBIM COCTAaB PA3JIMYHBIX BEILECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJOpUA-, OpoMHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CHJIMKAT-, CyJab(ar-, THAPOKCUI-MOHBI, KATHOHBI aMMOHUS U HOHBI U3yYEHHBIX METAJUIOB,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECTB;

IMPUMCHSATH OCHOBHBIC OIICpallun MBICIIUTEIILHON ACATCIIbHOCTU — aHAJIN3 U CUHTC3, CPABHCHUC,
000011IeHrEe, CUCTEMAaTH3AIIHIO, BBISIBIICHIE TPUYHHHO-CIICICTBEHHBIX CBSI3EH — JIJISl H3yYCHUS
CBOICTB BCIICCTB U XUMHNYCCKUX peaKHHfI, C€CTCCTBCHHO-HAYYHBIC MCTOAbI ITO3HAHUS —
HaOII0ZICHUE, H3MEPEHUE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peaTbHbIN M MBICJICHHBIH ).
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TEMATHYECKOE INTAHUPOBAHHUE
8 KUIACC

KoanuyecTBo 4acoB
Ne HanmenoBanue

n/  pa3iesoB H TeM Becer  Kourpoiann
n NPOrpamMMbl 0 ble padoThI

Pasnea 1. IleppoHavyanbHble XUMHYECKHE OHSATHS

XUMHUS —
BayxHas 00J1acThb
€CTECTBO3HAHUS U

1.1 N 5
MPaKTHYECKON
NEATEIIbHOCTH

YCJIOBCKa

BemectBa u
1.2 XUMHUYECKHE 15 1
peakuuu

Wroro mo pazneny 20

IIpakTnueck
ue padoThbl

Pasznen 2. Baxxneimue NMpEeaACTABUTEC/IN HEOPraHUYECCKUX BEIIECCTB

JICKTPOHHBIE
(uu¢posbie)
oOpa3oBaTeJibHbIE

pecypchbl

bu6nmmoreka [JOK
https://m.edsoo.ru/7f418
37c

bu6mmoreka [IOK
https://m.edsoo.ru/7f418
37c

B .
KZZ?I};XO bu6mmorexa [JOK
2.1 PO 6 1 https://m.edso00.ru/7f418
IMoustue 00
37c
OKCHIax
Bonopoa.Ilonstu bubnnorexa [JOK
2.2 € 0 KACJIOTax U 8 1 https://m.edso0.ru/7f418
COJISIX 37¢c
Bopna. PactBopsl. bu6nuorexa [JOK
2.3 ITousatue 00 6 1 1 https://m.edso0.ru/7f418
OCHOBaHUIX 37¢c
O
K;:oz{me bub6nuoreka [JOK
2.4 cc 14 1 1 https://m.edso0.ru/7f418
HEOPTaHUYECKUX
. 37c
COEINHEHNH
Hroro mo pazneny 34

Paznen 3. Ilepuoanueckuii 3axon u Ilepuoguyeckas cucreMa xumudeckux jiementon /1. U.
MenneneeBa. CTpoeHue aToMoB. XuMHnueckas cBsi3b. OKHCJINTE]IbHO-BOCCTAHOBHUTE/IbHbIE

peakiun
[lepuonuueckuii
3aKOH U bu6nuoreka [JOK
3.1 [Tepuoanyeckas 8 https://m.edsoo.ru/7f418
cHcTeMa 37¢c

XUMHNYCCKUX


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

anemeHToB /1. 1.
Menpene-eBa.
Ctpoenune aToma
XumMuueckas
CBSI3b.

3.2 OKHUCIIUTEIBHO-
BOCCTaHOBUTEILH
bI€ pEaKITIN

Uroro no pazaeny

PesepBHOE Bpems

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

9 KUIACC
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5 1
13
1
68 4 7

Bbubnuoreka [JOK
https://m.edsoo.ru/7f418
37¢

Bubnuoreka [JOK
https://m.edsoo.ru/7f418
37c

bubmmoreka [JOK
https://m.edso0.ru/7f418
37c

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HauMeHoBaHue
(uugposbIe)
n/  pa3sjgesioB H TeM Bcer  Konrpoibu IIpakTHyeck
oOpa3oBaTe/ibHbIE
n NporpamMmel 0 ble padoThI ue padoThl
pecypchl
Paznea 1. BeniecTBO 1 XUMHYeECKHUE PeaKIUU
[ToBTOpEeHME M
yriayGnenue bubnuoreka LIOK
1.1 3HAHUN OCHOBHBIX 5 0.5 https://m.edsoo.ru/7f4la
pasnenoB Kypca 8 636
KJlacca
OcCHOBHBIE
AKOHOMEDHOC bubmuoreka [JOK
HOMEPHOCTH
1.2 P 7 https://m.edsoo.ru/7f4la
XUMHUYECKUX
y 636
peakiuit
DNEKTPOIIUTHYECK
ast JUCCOIMAaIH. bu6mmoreka [JOK
1.3 XuMUYecKue 10 1 1 https://m.edsoo.ru/7f4la
peakiuu B 636
pacTBopax
Hroro no pazneny 17



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gea 2. HemeTa bl M HX COeAUHEHU ST

O0mas
XapaKTepUCTHKA
XUMHUYECKUX

2.1 snemenToB VIIA- >

TPYTIIIBL
I'amorensl
OOmas
XapaKTePUCTHKA
XUMHYECKUX

22 sneMenToB VIA- 6 1
rpynnsl. Cepa u

e€ CoeIMHEHNA

O6mas
XapaKTepUCTHKA
XUMAYECKHX

2.3 aneMeHToB VA- 7
rpynnsl. A30T,
¢dochop u ux
COCMHEHUS
Oobmas
XapaKTepUCTHKA
XMUMHUYECKUX

24 snemeHnToB |VA- 9 1
IPYIIBL. YTIEPOL
Y KPEMHHUH U UX
COCIMHEHUS

Hroro mo pazneny 27

bubmuoreka [JOK
https://m.edsoo.ru/7f41a
636

bubmmnorexa LIOK
https://m.edsoo.ru/7f41a
636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a
636

Pa3zgea 3. MeTauibl M HX COeIUHEHU S

OO011ue cBolicTBa

bu6mmoreka [{JOK

3.1 4 https://m.edsoo.ru/7f4la
METaJIOB
636
Baxwnetimue bubmuoreka [JOK
3.2 METaJUTbI U UX 16 1 https://m.edsoo.ru/7f4la
COEIMHEHUS 636
Hroro no paszneny 20

Pa3zpnen 4. Xumusi u okpykaounas cpeaa

BemtectBa n
4.1 MaTepHabl B 3
JKU3HHU YeJI0BEKa

Hroro mo pasneny 3

bubmuoreka [JOK
https://m.edsoo.ru/7f41a
636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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bubmmoreka LIOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f41a
636
OBIIIEE
KOJIMYECTBO
YACOB I10 68 45 !

ITPOTPAMME


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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8-a kJjacc
Ne ypoka Hdara
n/n Tema ypoka XuMHu4ecKkuii IKCIIEPUMEHT
IUIAH | pakr TUIaH | pakr

Paznea 1. [lepBonayanbHblie xumuueckne nousitus (20 yac)

Tema Nel. Xumust — BaskHasi 00/1aCTh €CTECTBO3ZHAHUS U NPAKTHYECKOM 1esiTeIbHOCTH
yes0BeKa (5 yacos)

1 04.09 BBO1HBII, TIEPBUYHBIN JIa0opATOPHLIH ONBIT
uHCTpYyKTax noTh. N3ydenue u onucanune
[Ipeamer xumuu. Poinb xumuu (bu3HYECKUX CBOMCTB 00pa3ioB
BXKHM3HHU 4eoBeka. Tema u HEOPraHNYECKHUX BEIICCTB.
BEIIECTBA
2 06.09 [MonsiTue o MeTosax o3Hauusi B | JleMoHCTpanuu. 3HaKOMCTBO €
XAMHHU. XAMHUYECKON
MOCY/OH, C MpaBUJIaMu PabOThI
B J1a00paTOpUM U MpHUEMaMU
oOpaieHusi ¢ 1ab0paTopHbIM
000pyTI0BaHUEM.
JemoHcTpanu. @u3ndeckue
CBO¥iCTBa 00pa3IoB
HEOPTraHMYECKHUX BEIICCTB —
METaJUIOB ¥ HEMETAJIJIOB
3 11.09 IMpakTHyeckasn padora Nel
[TpaBuna 6e3omacHoi pabOTHI B
XUMHUYECKOH JT1abopaTopum.
JlaGopaTopHoe 00opy10BaHUE U
IPUEMBI O0paIIEHHs C HUM
4 13.09 YucTble BELIECTBA U CMECH. JlabopaTopHbLIil ONbIT
Cnioco0bl pazaeneHus: cmecei «H3yuenne cnoco0oB
pasieseHus: CMECeii:C MOMOIIBIO
Mar"ura, QuIbTpOBaHuE,
BbINIAPUBAHUE, UCTUILISLHUS,
Xxpomarorpadus
5 18.09 IMpakTHyeckas padora Ne2
«Paznenenue cmeceit (Ha
MpUMEpPE OYUCTKU OBAPEHHOU
COJIN)»
Tema Ne2. BemecTBa n xumuueckue peakiuu (15 yacon)
6 20.09 ATOMBI U MOJIEKYJIBI JIa0opaATOPHBINA ONBIT
Coznanune Mozenei MoJIeKyIl
(IrapocTepIKHEBHIX )
7 25.09 XUMHUYECKUE AIEMEHTHI. 3HAKU
(CUMBOJIBI) XUMHUYECKHUX
2JIEMEHTOB
8 27.09 [IpocThie U CIIOKHBIC BELIECTBA
9 02.10 ATOMHO-MOJIEKYIISIPHOE YUEHHE
10 04.10 3aKOH MMOCTOSTHCTBA COCTaBa
BELLECTB. XUMHUYECKast
dhopmyna. BaaeHTHOCTH aTOMOB
XUMHUYECKUX
JJIEMEHTOB
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11 09.10 OTHOCHTENIbHAS aTOMHas Macca.
OTHOCHTENBbHAS MOJICKYJISIpHAsI
Macca

12 11.10 MaccoBast 707151 XUMHYECKOTO
9JICMEHTA B COCIMHCHUHU

13 16.10 KomuuecTBo BeriecTBa. Mosb.

MomnsipHast macca.

14 18.10 Du3nvecKre U XUMUYCCKUE JIaGopaTopHbIid ONBIT
SABJICHUS. XUMHUYECKas «Habmonenue puznyecknx
peaxiusi. (TIaBJIeHHE BOCKA, TasiHUE JIbJIA,

pacTupaHue caxapa B CTyIKe,
KHUIICHUE ¥ KOHJICHCAIIHAS BOJIbI)
¥ XUMHUYECKUX (TOPEHUE CBEYH,
MPOKAJIIMBAHUE METHOU
MPOBOJIOKH, B3aUMOJICHCTBUE
MeJla ¢ KUCIOTOW) SIBJICHUI»

15 23.10 [Ipusnaku u yciaoBus npotekanusi | JIaGopaTOPHbIH ONbIT

XUMHYECKUX PEaKIui. «HaOmroieHre 1 onucanue
MPU3HAKOB TPOTEKAHUS
XUMHUYECKUX PEaKIuit
(pasnoxeHue caxapa,
B3aUMO/ICUCTBHE CEPHON
KHUCJIOTHI C XJIOpUAOM Oapus,
pa3JiokKeHHE TUAPOKCH 1A MEIH
(IT) npu HarpeBaHuwy,
B3aUMOJICUCTBUE KeJe3a ¢
pactBopoM cosu menu (11)»

16 25.10 KonTpoabnasi padora Nel
o Teme «BerecTBa u
XUMHYECKHUE PEAKITHI

17 08.11 3aKOH COXPaHEHHUST MacChl JIabopaToOpHbIii ONBIT
BEIISCTB. XMMHUYCCKHUE «HaOmronenue u onucanue
YpaBHECHUS pe3yJIbTaTOB MTPOBEICHUS

OTIbITa, WJUTFOCTPUPYIOIIETO
3aKOH COXPAaHEHHS MacCHI,
CO3JIAHUE MOJENEN MOJIEKYI
(1mapocTep>KHEBBIX)»

18 13.11 BrranciieHust KOJau4yecTBa, MacChl
BEIIICCTBA 110
YpaBHEHUSAM XUMHUYCCKUX
peaxiuii

19 15.11 Knaccudukarms XuMAIeCKIX
peaknuii (CoeTMHCHMSI,
pa3I0KCHHUSI, 3aMCIIICHHS,
oOMeHa)

20 20.11 M. B. JIoMmOHOCOB — y4&HBIii-
sHuuKIoneaucT. O0ooIeHne U
CHCTEeMAaTH3alNs 3HAHUN

Pa3gen Ne2. Baxkueiinme npeacraBuTe/In Heoprannyeckux seurects (34 yaca)
Tema Ne3. Boszayx. Kucaopon. Ilonsitue 06 okcugax(6 1acon)
21 22.11 Bosmyx — cmech razos. Cocras JIabopaToOpHbIii ONBIT

Bo3yxa. Kucinopoa— snemeHT u

«KauecTtBenHoe OIIPCACIICHUC
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IMPpOCTOC BCLICCTBO. O30H.

COJIepKaHus KUCIOPOa B
BO3/1yXe»

22

27.11

dusnueckne 1 XUMHYECKHE
CBOICTBa KHCIOpOAa

(peakumy OKUCIICHUS, TOPEHHE).
Tlonsatue 06 oxkcugax.

JIabopaTopHbIii ONBIT
«Habmronenue B3anMoaeiicTBUS
BEIIECTB C KUCIOPOJAOM U
YCJIOBHSI BOBHUKHOBEHHMSI 1
MpEeKpanieHus: TOPEHUs
(moxxapa)»

23

29.11

Croco0bI MoTy4eHHst KUCIopo/ia
B J1a00paToOpuu U
npomblieHHocTH. [IpuMenenne
KHCIIOpO/a.

24

04.12

TenmoBoit a3 hekT XuMHIECKOi
peaxIuu, MoHATHE O
TEPMOXHUMHUYECKOM YPaBHCHHH,
9K30- ¥ SHJOTEPMHUCCKUX
peaxKusx

25

06.12

Tonnuso (HePTh, yroib U METaH).
3arpsizHeHHe

BO3/1yXa, CIIOCOOBI €ro
MPEIOTBPAICHUS

26

11.12

IpakTnyeckas padora Ne3
no teme «llonyyenue u
coOupaHue KUciIopoja, u3y4eHue
€ro CBOMCTB»

Tema Ne4. Bonopon.Ilonsitue o kucjaorax

U coJIsiX (8 yacoB)

27

13.12

Bonopon — 37€MEHT U IIpOCTOe
BEILIECTBO.
HaxoxxaeHue B mpupoje

28

18.12

DuU3NYECKUE U XUMUYECKHE
CBOICTBa BOJIOPO/IA.
IIpumenenue Bogopoaa

JlabopaTopHBI ONbIT
«Ilony4yenne, coOupanue,
pacro3HaBaHUE U U3yUCHHE
CBOICTB BOJI0pOJIa (TOpEHHE),
B3aUMO/ICIICTBHE BOAOPO/IA C
okcugom meau (II) (BozmoxHO
UCTIOJIb30BaHUE
BUICOMATEPUATIOB)»

29

20.12

IlonsaTne o KUCIIOTaX M COIIX.

30

25.12

Crioco0rbI oTyueHust BoJI0po/ia B
1a0opaTopui.

31

27.12

IIpakTnyeckas padora Ne 4
1o reme «Ilonyuenue n
coOupaHue BO10po/1a, U3yUeHUE
€ro CBOWCTB»

32

10.01

MounspHbiii 00BEM razoB. 3aKOH
ABorazipo

33

15.01

Brrurcnenus o0bEma,
KOJIMYECTBA BEIIECTBA ras3a Io
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€ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA MJIH 00BEMY

34 17.01 Brruuciaenus 006MOB ra3oB I10
YpaBHEHUIO PEaKIIMN Ha OCHOBE
3aK0HA 00BEMHBIX OTHOIICHHUH
ra3oB
Tema NeS5. Boga. PactBopsl. [lonsitue 06 ocHoBaHusx(6 4acoB)
35 22.01 dusnyeckre U XUMUYECKHE JIabopaToOpHbIii ONBIT
CBOMCTBA BOJBI. «B3anMoaelicTBUE BOIBI C
MeTallsIaMu (HaTpUeM U
KaJIbLIEM ) (BO3ZMOYKHO
HCIIOJIb30BAHKUE
BHJIEOMATEPHAIIOB)»
36 24.01 CocraB ocHoBanwuii. [Tousarue 06 | JIa0opaTOPHbBIH ONBIT
WHINKATOpaX «Habmronenne n3MeHeHUS
OKpacKH UHJIUKATOPOB B
pacTBOpaxX KHUCIIOT U IIET0UEC»
37 29.01 Bona xak pacTBopuTEb. JIa0opaTOpHBILi ONbIT
Hacreimennsie u «HccnenoBanue
HEHACHIIICHHBIC PACTBOPHI. 0COOEHHOCTEH PacTBOPCHHUS
MaccoBas 10JIg BEIIeCTBa B BEILIECTB C Pa3IUYHOM
pacTBope PacTBOPHMOCTBIOY
38 31.01 IMpakTnyeckas padora Ne S no
teme «lIpuroroBnenue
pacTBOPOB C ONPEACIEHHON
MacCOBOM Jojen
pacTBOPEHHOTO BEIIECTBAY
39 05.02 Brraucienus ¢ UCIIoJIb30BaHUEM
MMOHATUH «KOJIMICCTBO
BEIIIECTBA» U «MOJISIpHAs
Maccay. Berancnenus mo
XUMHUYECKUM YPaBHCHUSM
Pacuémmnuie 3a0auu:
Buiuucnenus no xumuuecxkum
VPABHEHUAM KOUYeCmad,
obvema, maccol eeuecmed no
Koauyecmasy, oovemy, macce
peazeHmos uiu npooyKmos
peaxyuu.
40 07.02 KonTpoabnast padora Ne2 o
teme «Kucnmopon. Bonopon.
Bona»
Tema Ne6. OcHOBHBIE KjIacChl HEOPTaHMYeCKHX coequHeHnii (14 yacos)
41 12.02 OKcuIBI: COCTaB,
KJIaccu(UKanus, HOMEHKIATypa
42 14.02 [TosryueHnue u xumu4ecKue JlabopaTopHBI ONBIT

CBOMCTBA KHCIIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX

B3anmoneiictBue pactopa
CEpPHOM KUCIIOTHI C OKCUAOM




24

OKCHJIOB. meau (11).
43 19.02 OcHOBaHHUS: COCTAB,
KJaccu(uKaIys, HOMEHKIIATypa
44 21.02 [lonydyenue n xumnueckue JlaGopaTopHBIii ONBIT
CBOICTBAa OCHOBAHUH [TonydyeHue HepacTBOPUMBIX
OCHOBAaHUM.
45 26.02 Kucnotsl: cocTas,
KJaccu(uKaIys, HOMEHKIIATypa
46 28.02 [lonydyenue u xumMnueckue JIa6opaTopHLIii ONBIT
CBOIICTBa KHUCIIOT. Onpenenenue pacTBOPOB
KHCJIOT U I1IeJIoueH ¢
MTOMOIIBIO UHIUKATOPOB.
JladopaTopHLIii ONBIT
N3yuenue B3auMoIeiCcTBUSA
KHCJIOT C METAJUIAMHU, PEAKIIHii
HEHUTpaJIM3alUN.
47 04.03 Conu (cpemnue): HOMEHKIIATypa,
CHOCOOBI OJTYyYEHUS
48 06.03 Conu (cpenHue): XUMHUYECKHE JlabopaTopHBLI ONbIT
CBOWCTBA. BrITecHenne oHOTO MeTaia
JIPYTHM U3 PACTBOPA COJIH.
49 11.03 Conu. Knaccudukanus. JlagopaTopHblii onbIT Ne8
Howmenkiarypa. @usnueckue BeITecHeHne ofHOro MeTasia
CBOICTBA COJIEH JIPYTHM U3 pacTBOPaA COJIU
50 13.03 Kontpoabsnas padora Ne3
1o TeMe «OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COCTUHEHUIN»
51 25.03 Tlonydyenune u IpUMEHEHUE COJIEH.
XHUMHUYECKHE CBOWCTBA CONEU
52 27.03 I'eneTnueckas cBsSI3b MEXKITY
KJIaCCaMH HEOPraHMYeCKHUX
COCTMHEHUIN
53 01.04 IIpobnema 6e3onacroeo
UCNONIL3068AHUS BeUeCm8 U
XUMUYECKUX peakyuil 8
NOBCEOHEBHOU HCUZHU.
Toxcuunvie, coprouue u
83PbIBOONACHbIE BeUeCmEa.
bvimosas xumuueckas
2pamomHoCnmo
54 03.04 IIpakTHyeckas padora Ne7

PGHIGHI/IG BKCHepI/IMeHTaJ'H)HI)IX
3a1a4 1mo teMe: «OCHOBHBIE
KJIACChl HEOPTraHUYECKUX
COCIMHEHUI)
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Pasnen 3. [lepuognyecknii 3akoH u Ilepnoagnyeckas cucrema xumudeckux daemenTos /1. H.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YeCKas CBSA3b. OKHCINTE/IBLHO-BOCCTAHOBHTEIbHBIE

peakuuu (14 yacoB)

Tema Ne6. Ilepuoguueckuii 3aK0H U NEPHUOAUYECKAN CUCTEMA XUMHUYECKHUX 3JIEMEHTOB
J.A. MenpaeseeBa. Ctpoenne atoma (8 yacoB)

55

08.04

ITepBoHavYaIbHBIC TTOTIBITKH
KJIACCU(PUKAIIUU XUMUYECKUX
anemMeHTOB. [loHsiTHE O Tpymnmax
CXOJIHBIX DJICMEHTOB.
EcTecTBenHbIC cemMeiicTBa
IICJIOYHBIX METAJIJIOB U
rajoreHoB. biaropoHeie rassl

56

15.04

IIepnonnueckmii 3akoH . 1.
MenneneeBa. [lepuoauueckas
cUCTEMA XUMHYECKUX
snemenToB JI.M.MenaeneeBa

57

17.04

CtpykTypa TaOIaHIIbI
«Ilepuoanueckas cucrema
XHMUYECKHX DJICMCHTOB
J.M1.MenneneeBa» (KOpoTKast
¢opma): A- u b-rpynmnsl,
MIEPHOJIbI

58

22.04

PuU3HYECKUI CMBICIT AaTOMHOTO
(mopsiIKOBOrO) HOMEpPA
XUMHUYECKOT0 3JIEMEHTa, HOMEP
nepuoaa, HoMep TPYMIbI (s
AJIEMEHTOB A-TPyIII)

59

24.04

Crpoenue aToma: siipo,
SHEPreTUYECKUN YPOBEHb.
Cocmae amomuuix s0ep.
NPOMOHBL U HELIMPOHDL.
H3omonoi

60

27.04

DJeKTpOHHAs 000I0YKa aTOMa!
MOHATHE 00 YHEPTETHUECKOM
YpOBHE (3JIEKTPOHHOM CJIOE),
€ro EMKOCTH

61

08.05

3aKOHOMEPHOCTH U3MEHEHUSI
CBOMCTB aTOMOB XMMHYCCKUX
3JIEMEHTOB U UX COSIMHEHUM Ha
OCHOBE ITOJIOKCHHS B
NIEPUOINYECKON CUCTEME
XHMHYCCKHX IJIEMEHTOB

A N.Menneneesa u CTpOECHHUS
aToma

62

13.05

3HaueHHe MePUOIUIECKOTO
3akoHa JI. . Menneneesa

Tema Ne7. CTtpoeHue BemecTB. XUMHYECKAs C

BsI3b (5 4acoB)

63

15.05

DJIEKTPOOTPULIATETHLHOCTD
ATOMOB XHUMHYECCKUX DJICMCHTOB.
KoBasneHTHas xumuueckast CBsI3b:
MoJIsIpHad WU HCIIOJIApHAad
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64 20.05 WNonnas cBs3p. MeTtammueckas
CBSI3b

65 22.05 KonTposbnast padora Ne4
1o TemMe
«Ilepuoanyeckuii 3aK0H U
nepuoanyecKasi cucremMa
XHMHMYECKHUX 3JIeMEHTOB.
Crtpoenue atroma. CTpoeHue

66 Crenenb okucnenus. [Ipasuna
OMPEACIICHUA CTCIICHEHU OKHUCIICHUS
DJICMCHTOB

67 [Tpormecch okuceHus,
BOCCTAHOBJICHUS.
OKHCITUTETTHHO-
BOCCTAHOBUTEJIbHBIE PEAKIINHI

006006menue 3Hanuii (1uaca)
68 0O000menue. Pemenue 3amag
8-0 kaacc
Ne ypoka Hara
n/n Tema ypoka XHMMHYeCKHI IKCIIEPUMEHT
JIaH | dakr TJ1aH | dakT

Paznea 1. [lepponavanbHbie xumuueckue nousitus (20 yac)

Tema Nel. Xumust — BaskHasi 00/1aCTh €CTeCTBO3HAHUS U MPAKTHYECKOM 1esiTeIbHOCTH
yejioBeka (5 yacoB)

1 04.09 BBo1HBII, IEPBUYHBIN JIa0opATOPHLIH ONBIT
uHCTpyKTax noTh. W3yuyenue u onucanue
[Tpenmer xumuu. Ponb xumun (du3nUeCKuX CBOMCTB 00pa3LOB
B)KM3HU 4yenoBeka. Tena u HEOPraHUYECKHUX BEIICCTB.
BEILECTBA
2 06.09 [MousiTre 0 MeTonax mo3Hanus B | JleMoHCTpanuu. 3HAKOMCTBO €
XHMHH. XAMHYECKOM
HOCYIOH, ¢ IpaBUJIaMu pabOTI
B J1a0OpaTOpUU U IpreMamMu
oOparteHusi ¢ 1a60paTopHBIM
000pyTIOBaHUEM.
Hemoncrpauuu.duzndeckue
CBOMCTBa 00pas3ioB
HEOPraHMYECKHUX BEIECTB —
METAJJIOB M HEMETAJIIOB
3 11.09 IMpakTH4eckan padora Nel
[IpaBuna Ge3zonacHol pabOTHI B
XUMUYECKOH JTabopaTopuu.
JlaGopaTopHoe 00opyioBaHUE U
pHUEMbI O0paIIeHHs C HUM
4 13.09 YucTtele BeliecTBa U CMECH. JlabopaTopHbIii ONbIT
Crnioco0bl pa3aeneHus: cmecei «M3yuenue crnocoboB
pa3IeNieHns] CMECE:C MOMOIIbIO
MarHuTa, GUIbTpPOBaHNUE,
BBIIIAPUBAHUE, TUCTUIUIALINS,
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Xpomarorpadus»
5 18.09 IMpakTnyeckas padora Ne2
«Paznenenue cmeceit (Ha
MIpUMEPE OYUCTKU NTOBAPEHHOU
COJIN)»
Tema Ne2. BemecrBa u xummnueckue peakuuu (15 yacos)
6 20.09 ATOMBI U MOJICKYJIBI JIa0opaTOPHBII ONBIT
Coznanue mozeneit MoJieKy
(IIapoCTEeP>KHEBBIX)
7 25.09 XHUMUYECKHUE IJICMEHThI. 3HAKH
(CMMBOJIBI) XUMHUYECKHUX
3JIEMEHTOB

8 27.09 [TpocThie U CIIOKHBIE BELIECTBA

9 02.10 ATOMHO-MOJIEKYIISIPHOE YUCHHE

10 04.10 3aKOH MOCTOSTHCTBA COCTaBa
BEIICCTB. XUMHUYECKast
dbopmyna. BaieHTHOCTH aTOMOB
XUMHUYCCKUX
9JIEMEHTOB

11 09.10 OTHOCHUTEIIbHAS aTOMHAs Macca.

OTHOCHTEIbHAS MOJICKYJISIpHAS
Macca

12 11.10 MaccoBast 10J11 XUMHYECKOTO
DJIEMCHTA B COCANHCHUN

13 16.10 KommuecTBo BenectBa. Modb.

MonsipHasg macca.

14 18.10 dusnueckue U XUMHUYECKUE JIa0opaTOPHBII ONBIT
sIBIICHUS. XUMHUYECKas «Habmronenue pusnyueckux
peaxiusi. (TuTaBJIeHHE BOCKA, TasiHUC JIbJIA,

pacTupaHue caxapa B CTYIKe,
KUTICHUE W KOHJICHCAIIUS BOJIbI)
¥ XUMUYECKUX (TOpEHUE CBEYH,
MPOKaJIMBAaHUE MEIHOU
MIPOBOJIOKH, B3aUMOJIEHCTBUE
MeJla ¢ KUCJIOTOM) SIBJICHUI

15 23.10 [Tpu3Haky u ycinoBus npoTekanusi | JIaGopaTOPHBIHA ONBIT

XUMHYECKHUX PEaKIIH. «HabnroneHue u onucaHue
MPU3HAKOB TMPOTEKAHUS
XUMHUYECKUX PEeaKIuil
(paznoxeHue caxapa,
B3aNMO/ICVICTBUE CEPHOMN
KHCJIOTHI C XJIOPUAOM Oapwus,
pa3oXKeHHUE THAPOKCHIA MEIH
(IT) mpu narpeBanuu,
B3aMMOJICHCTBHE XKele3a ¢
pactBopoM cosiu menu (11)»

16 25.10 Kontpoannas padora Nel
o TeMe «BemecTBa n
XUMHUCCKHUE PEAKIIHIDY

17 08.11 3aKOH COXPaHEHHUsT MacChl JIabopaTOPHBII ONBIT
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BEIICCTB. XUMHUECKHUEC «Habnroienue u onucanue
ypaBHCHHS PE3yJIbTaTOB MIPOBEICHUS
OIIBITa, WIUTFOCTPUPYIOIIECTO
3aKOH COXPaHEHHSI MacChI,
CO3JJaHUE MOJEIIEH MOJIEKYJI
(I1apoCTEPIKHEBBIX )»
18 13.11 BrIrunciaeHus KOau4ecTBa, MacChl
BEIIIECTBA I10
YPaBHEHHUSIM XUMHUYECKUX
peaknui
19 15.11 Krnaccudukarys XUMHYECKUX
peakuuil (coenHeHwMs,
Pa3IoKEHHsI, 3aMCIICHHS,
o0MeHa)
20 20.11 M. B. JIoMOHOCOB — y4&HBIii-
sHIMKIoneaucT. O0o0LIIeHHE 1
cUCTEeMaTH3alus 3HAaHU’
Paznen Ne2. Baskneiinme npeacraBuTe]d Heopranudeckux semects (34 yaca)
Tema Ne3. Boszayx. Kucaopon. Ilonsitue 06 okcugax(6 4acon)
21 22.11 Bosnyx — cmech razos. Cocras JIabopaTOpPHLII ONBIT
Bo31yxa. Kucnopon— snemenT n | «KadecTBeHHOE OpejiesieHue
npoctoe BeriectBo. O30H. COZIepIKaHUS KHCIOpO/a B
BO3JIyXE»
22 27.11 dusnyeckre 1 XUMUYECKHE JIa0opaATOPHLIH ONBIT
CBOICTBa KUCIOpOAa «Habmonenre B3auMoICHCTBUS
(peakuyu OKMCICHHUSI, TOPEHHUE). BEILECTB C KUCIIOPOJAOM U
[onsTne 06 oxcHuax. YCJIOBUSI BOSHHKHOBEHHUSI
NpeKpaIieHus TOPEHHUs
(moxapa)»
23 29.11 CriocoObI MOyYeHUsT KUCIIOpOoIa
B J1a00paTOpuu U
npombIieHHocTH. [IpuMenenne
KUCIIOpO/Ia.
24 04.12 TennoBoit a3 dexT XuMuIecKoit
peaKIuu, MOHATUE O
TEPMOXUMHUYECKOM YPaBHEHUH,
9K30- ¥ SHAOTEPMHUECKUX
peaKImsx
25 06.12 TornmBo (HedTh, yroib U METaH).
3arpsizHeHre
BO3/IyXa, CITOCOOBI €T0
IpeIOTBPALICHYSI
26 11.12 IMpakTnyeckas padora Ne3
o teme «llonyyenue u
coOHpaHue KUCIIOPO/Ia, N3ydeHHe
€ro CBOMCTB»
Tema Ne4. Bonopon.Ilonsitue o kucjiorax u coasx (8 yacon)
27 13.12 Bomopoa — ameMeHT u mpocToe

BELIECTBO.
Haxoxnenue B npupoje
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28 18.12 dusnueckue U XUMHUYECKUE JIa0opaTOPHBII ONBIT
CBOICTBa BOJIOPOJIA. «Ilony4yenne, coOupanue,
[IpumeHeHne BoIopoaa pacro3HaBaHUE U H3YyYCHHE
CBOMCTB BOJIOpo/ia (TOpEHHE),
B3aHMMO/ICUCTBHE BOJIOPO/IA C
okcuaoM menu (1) (BozmoxxHo
HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB )»
29 20.12 [ToHsITHE O KHCIIOTaX U COJISIX.
30 25.12 CriocoObI ToTy4YeHust BOJOPOAA B
naboparopumu.
31 27.12 IIpakTHyeckas padora Ne 4
no teme «[lonmydyenue u
coOupaHue BOOPOJIa, U3YICHHE
€ro CBOMCTBY»
32 10.01 MomnsipHblii 00bEM ra30B. 3aKOH
ABoraapo
33 15.01 Breruncnenus 00bEma,
KOJIMYECTBA BEIIECTBA ra3a 1Mo
€ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA UJIH 00BEMY
34 17.01 Brruncnenust 00bEMOB ra3oB 1o
YPaBHEHHUIO PEAKIIMU Ha OCHOBE
3aKOHa OOBEMHBIX OTHOILIEHUHN
ra3oB
Tema NeS5. Boga. PactBopsl. [lonsitue 06 ocHoBaHusXx(6 4acoB)
35 22.01 dusznuecKrue 1 XUMHIECKUE JlaGopaTopHBIii ONIBIT
CBOICTBA BOJIBI. «B3aumonelicTBrE BOJBI C
MeTaJljIaMu (HaTpUeM U
KaJIbIIEeM) (BO3MOYKHO
UCTIOJIb30BaHUE
BUJICOMATEPHAIIOB)»
36 24.01 CocraB ocHoBanuii. [Tonstre 06 | JIaGopaTOPHbBIii ONBIT
WHINKATOpaXxX «Habnronenne n3MeHeHus
OKPACKH HHJIUKATOPOB B
pacTBopax KHCIOT U MIeToUei»
37 29.01 Bopa kak pactBoputeb. JIabopaTOPHLII ONBIT
Hacpiennsie u «HccnenoBanue
HEHACBHIIIEHHbIE PACTBOPBI. OCOOCHHOCTEH pacTBOpEHUS
MaccoBast 105151 BeliecTna B BEIICCTB C PA3IMYHOM
pactBope PacTBOPUMOCTBIO»
38 31.01 IIpakTuyeckasi padora Ne 5 o

teMe «lIpurorosnenue
pPacTBOPOB € ONpPEACIEHHON
MacCOBOM A0Jen
pPacTBOPEHHOIO BELIECTBAY
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39 05.02 Brruucienus ¢ HCTOIb30BaHUEM
MOHATHUN «KOJIMYECTBO
BELIECTBA» U «MOJIIpHAs
Macca». Beruncienus mno
XUMHUYECKUM YPaBHEHUSM
Pacuémmnuie 3a0auu:
Buviyucnenus no xumuueckum
VPAasHEeHUsM KoIu4yecmaa,
0bvema, maccul ewecmaa no
Konuuecmsy, obvemy, macce
peazeHmos uiu npooyKmos
peaxkyuu.
40 07.02 KonTpossnast padora Ne2 o
teme «Kucmopon. Bonopoa.
Bona»
Tema Ne6. OcCHOBHBIE KJIACCHI HEOPraHM4YecKuXx coeaqnHennii (14 yacos)
41 12.02 OKCHUJIBI: COCTaB,
Kiaccuukanys, HOMEHKIaTypa
42 14.02 [Tonyyenue n xumMuuecKue JladopaToOpHbIii ONbIT
CBOMCTBA KUCJIOTHBIX, B3aumozeictue pactBopa
OCHOBHBIX U aM(pOTEPHBIX CEPHOI KUCIIOTHI C OKCHJIOM
OKCH/IOB. menu (I1).
43 19.02 OcHOBaHHUS: COCTaB,
KJIaccu(puKanus, HOMEHKIATypa
44 21.02 [Tonyyenue u XumMu4eCcKue JlabopaTopHBIii ONBIT
CBOMCTBA OCHOBaHUU ITonyyenue HEPACTBOPUMBIX
OCHOBaHUM.
45 26.02 Kucnotsl: cocTas,
KJ1accu(UKanus, HOMEHKIIaTypa
46 28.02 [TomyyeHue u XUMHYECKUE JIaGopaTopHbIii ONBIT
CBOMCTBA KUCJIOT. Omnpenenenue pacTBOPOB
KHUCJIOT U LIEJI0YEH C
MOMOIIbIO0 UHAUKATOPOB.
JladopaTopHbIii ONILIT
N3ydenue B3auMoIeicTBUA
KHCJIOT C METAJJIAMU, PEaKLUN
HEeUTpanu3aluu.
47 04.03 Conu (cpennue): HOMEHKIATypa,
CrocoObl MOTyYEHUS
48 06.03 Conu (cpemHue): XUMUICCKHE JIaGopaTOPHBIii ONBIT
CBONCTBA. BrITecHeHHe 0THOTO MeTallIa
JIPYTUM U3 PacTBOPA COJIH.
49 11.03 Counu. Knaccuduxanus. JlaGopaTopHblii onbIT Ne§
Homenximarypa. ®usnueckue BeITecHEeHHE 0HOTO MeTaIa
CBOMCTBa coJiel JIPYTUM U3 pacTBOpa COJIU
50 13.03 Kontpoabnasi padora Ne3
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110 TeMe « OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCITUHEHUIN»

o1 25.03 [MonyueHne U IPUMEHEHHE COJICH.
XuMHuecKue CBOMCTBA CoJiet

52 27.03 I'eneTnyeckas CBsI3b MEKIY
KJIacCaM¥U HEOPTaHUYECKHUX
COeTMHEHUN

53 01.04 IIpobnema 6e3onacroeo

UCNOJIb306AHUA 6euiecnie U
XuUmMudeckKux peakuuﬁ 6
NOBCEOHEBHOU HCUSHU.
TOKCMHHbl@, coprodue u
63Pbl6OONACHbIE 6eUlecnBea.
bvimosas xumuueckas
cpaAMONMHOCMb

54 03.04 IIpakTnueckas padora Ne7
Pemenne OKCIICPUMCHTAJIBHBIX
3aga4 1o teme: «OCHOBHBIE
KJIaCChl HEOPTaHUIECKHUX
COCIMHEHUI

Paznea 3. [lepuoauveckuii 3akon u [lepuoauyeckas cucrema xumuyeckux iemenTos /1. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMU4YecKas CBfA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu (14 yacos)

Tema Ne6. [lepuoanyecknii 3aK0H M NEPHOANYECKAsI CHCTEMAa XUMHYECKHX 3JIEMEHTOB
JA.A. MenpaeaeeBa. CtpoeHue atoma (8 4acoB)

55 08.04 [lepBoHauaNbHBIE MOMBITKH
KJIaccu(UKAUN XUMHUYECKUX
aneMeHToB. [loHsTHE O rpynnax
CXOIHBIX 2JIEMEHTOB.
EcrecTBeHHBIE CeMENCTBA
LIEJIOYHBIX METAJIJIOB U
raJloreHoB. biaropoHele rassl

56 15.04 [Tepuonnueckwuii 3akon 1. 1.
MenneneeBa. [lepuoauueckas
CHUCTEMa XUMUYECKUX
anemenToB JI.M1.Menaeneera

57 17.04 CrpykTypa TabauIs!
«lTepuoanueckast cuctema
XMUMHUYECKHUX JIEMEHTOB
.. MenneneeBay (KOpoTKas
dopma): A- u b-rpynmsl,
TIEPUOJTBI

58 22.04 ®u3NUECKUil CMBICIT AaTOMHOTO
(TOpsiIKOBOTO) HOMEPA
XUMHYECKOTO dJIEMEHTa, HOMEP
nepuoja, HoMep Tpynmbl (s
AJIEMEHTOB A-TpYII)

59 24.04 Crtpoenue aToma: siapo,
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SHEPTreTUYECKUI YPOBEHb.
Cocmas amomHulx s10ep.
NPOMOHbBL U HEUMPOHDIL.
Hzomonwi

60

27.04

DreKkTpoHHas 000104Ka aToMa:
MOHSATHE 00 YIHEPTETUUECKOM
YpOBHE (JIEKTPOHHOM CJIO€),
€ro €EMKOCTH

61

08.05

3aKOHOMEPHOCTH U3MEHEHHUS
CBOIICTB aTOMOB XUMHUYECKHUX
AIIEMEHTOB U UX COEAVHEHUN Ha
OCHOBE I0JIO’KEHUS B
NIEPUOIUYECKON CUCTEME
XUMHUUYECKHX 3JIEMEHTOB
JA..Menneneesa u cTpoeHus
aToma

62

13.05

3HaueHHe ePUOINIECKOTO
3akoHa JI. . Menneneena

Tema Ne7. CTtpoeHue BemecTB. XUMHYECKAs C

BSI3b (5 4acoB)

63

15.05

:‘)HCKTpOOTpI/IHaTCHBHOCTB
aTOMOB XHMMHUYCCKHUX 3JICMCHTOB.
KoBaneHnTHass XuMHYECKast CBS3b:
MoJIsIpHad U HCIIOJIApHad

64

20.05

HNonnag csa3e. MeTtaummueckas
CBA3b

65

22.05

KonTpoasnast padora Ne4
1o Teme

«Ilepuoan4yeckuii 3aK0H 1
NMepuoAnYecKas CucTeMa
XHMHUYECKHUX 3JIEMEHTOB.
Crtpoenue atoma. CTpoeHue

66

Crenenb okucienusd. [Ipasuna
ompeIeICHIUS CTETICHEH OKUCICHUS
9JIEMEHTOB

67

IIpouecchsl okuciIeHus,
BOCCTaHOBJICHHS.
OKHUCIINTEIIBHO-
BOCCTAHOBUTEJIBLHBIC PEAKITHI

O0600menue 3nanuii (luaca)

68

O060061eHue. Pemenue 3amau
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9-a knace
Ne ypoka Hara
n/n Tema ypoka XuMHu4ecKkuii IKCIIEPUMEHT
TUIaH | pakr TUIAH | pakr

Paznen 1. BemecTtBo u xumuveckue peakuuu ( 17 yaca)

IToBTOpEHHUe H yriyd/enue 3HaHUIT OCHOBHBIX pa3esioB Kypca 8 kinacca(5 yacoB)

04.09

BBoaHbII TEepBUYHBII
uHCTpyKTax no Th.
Ilepronnueckuil 3aK0H.
[Tepuonuueckas cuctema
XUMUYECKUX dieMeHToB /1. U.
Menpeneena

06.09

3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB XUMUYECKUX 3JICMEHTOB
IIEPBBIX TPEX MEPUOIOB

11.09

Bunnr xumMuyeckodl CBSI3H U
THUIIBI KPUCTAJUTMYECKHUX
peéToK

13.09

Knaccugukaius 1 HOMEHKIaTy-
pa HEOPraHUYECKUX BEILIECTB

18.09

Koutpoasnas padora no teme
«IloBTOpenue u yrinyOsiaeHue
3HAHUI OCHOBHBIX Pa3J/IelIOB
Kypca 8 kiaccay.

Tema Nel. Xumuueckue peaknuu (12 yacon)

20.09

Knaccudukanmst xumuaeckux
peaxkuuil o pa3IuYHbIM
npusHakam. Pacuetst mo TXY

25.09

ITonsTHE O CKOPOCTH
XUMHUYECKOH peakiuu. [lonsarue
O TOMOI'CHHBIX U I'C€TCPOIrCHHBIX
peakumsx

27.09

IToHsATHE O XUMHYECKOM
paBHOBecuH. PaKTOPHI,
BIIMSIIOIINE HA CKOPOCTh
XUMHYECKON peakinuu 1
IMOJIOKEHHE XMMHYSCKOT'0
paBHOBECHS

02.10

OKHUCIIUTEIBLHO-
BOCCTAHOBUTEJILHBIC PEAKITII

10

04.10

OKUCIIUTEIBLHO-
BOCCTAHOBUTEJIBHBIC PEAKITII

11

09.10

Teopust 2IEKTPOIIUTUYECKOU
aucconnanuu. CuibHbIE U CI1a0blg
JJIEKTPOJIUTEI

12

11.10

HNoHHble ypaBHEHUS pEaKIU.

JIabopaTopHBIA ONbBIT
N3yueHue npu3HakoB
MPOTEKAHUS PEAKIIUU HOHHOTO
oOMeHa B pacTBOpax
AJICKTPOJIUTOB (C
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o0Opa3zoBaHHEM OcajKa,
BBIJICJICHUEM Ta3a,
00pa3oBaHKEM BOJIbI).

13 16.10

XuMHYeCcKre CBOMCTBA KHUCIOT B
OCHOBaHHUM B CBETE
MpeJCTaBICHUN 00
3IEKTPOJIUTUYECKON
JIACCOIAAIIN

14 18.10

XHUMHUYECKHE CBOMCTBA COJICH B
CBETe MpeACcTaBiIeHU 00
AIEKTPOJIUTUYECKON
JTMCCOITHAITH

15 23.10

[TonsTHE O THIpOIM3E CONEN

16 25.10

KonTtposbnast pabora Nel mo
TeMe «DJIeKTPOJIUTHYECKASA
JAUCCOIHAINA. XHMHUYECKHE
peakuuM B pacTBoOpax»

17 08.11

Hucrpykrax no Th.
IIpakTnyeckas padora Ne 1.
«Pemenue
IKCIIEPHMEHTAJIBbHBIX 3a129»

Pa3nen 2. HemeTanabl 4 UX coeiiHeHus (27 yacoB)

Tema Ne2 O0masi XapaKTepucTHKAa XUMH4YeCcKUX 3jieMeHTOB VIIA-rpynnsl. I'asorenst

(5 yacoB)

18 24.10

OOm1ast xapaKTepuCTHKa
rajJoreHOB.

19 26.10

XUMHUYECKHE CBOMCTBA Ha
puMepe xjopa

20 07.11

XnopoBogopoa. ComnsiHast
KHCJIOTa, XUMHYCECKHUE CBOMCTBA,
MOJy4YeHHUE, MPUMEHEHHE.

JIa0opaTOpHBI _ONbIT
[IpoBeneHne KaueCTBEHHBIX
peaxkuuil Ha XJIOPHI-UOHBI.

21 22.11

HNucrpykrax no Th.
IIpakTyeckas padora Ne 2 no
Teme «Ilorydyenne conssHou
KHCJIOThI, U3yYeHHe eé
CBOMCTBY»

22 27.11

Berurcnenus mo ypaBHEHUIM
XUMHUYECKUX PEaKIUi, eclu
OJIMH M3 PEarcHTOB JaH B
H30BITKE

Tema Ne3 OOmasi XxapakTepuCTHKA XUMHYECKHUX 3J1eMeHTOB VIA-rpynnsl. Cepa u eé

coeiMHeHus1 (6 4acoB)

23 29.11

OO6mrast xapaKTepuCTHUKa
a51eMeHTOB VIA-Tpynisl.
AnnorponHsie MOAU(UKALUT
cepbl. Haxoxnenue cepsl u €€
COCAMHEHUI B IPUPOJIE.
XHUMHUYECKUE CBOMCTBA CEPBI

24 04.12

CepoBo10poj1, CTpOEHUE,
¢bu3nUecKrue 1 XUMHUYECKUE
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CBOMCTBA
25 06.12 Oxcunpl cepol. CepHas kucnota, | JIaG0paTOPHbINA OMNBIT
(bU3HYECKUE U XUMUYIECKHE N3ydeHne XMMI4eCKIX
CBOWCTBA, IPUMEHEHHE. CBOWCTB pa30aBlIeHHON CepHOI
KHCITOTHI
JladopaTopHbIii _ONBIT.
IIpoBenenne kauecTBEHHOM
peakiyu Ha Cyab(aT-uoH 1
HaOIoIeHue pU3HaKa eé
MIPOTEKAHUS
26 11.12 XUMHUYECKUE PEAKINH, JIeKAIINE
B OCHOBE MTPOMBIIIJIEHHOTO
croco0a MoJy4eHus: CEpHON
KHUCTIOThI. XUMUYECKOE
3arpsi3HEHHUE OKpYXKarolen
CpeJbl COeIMHEHUSIMU CEPBI
27 13.12 Brraucienme MaccoBoi 40U
BBIXO/Ia MIPOYKTa pPEaKkuu
28 18.12 Kontpoasnas padora Ne2 mo

Teme : ""T"ajorennl. Cepa"

Tema Ne4 OOmasi XapakTepuCTHKA XUMHYECKHX 2J1eMeHTOB VA-rpynnsbl. A30T, (pochop u

ux coeaunenust (74

acoB)

29 20.12

OO6mrast xapakTepucTHUKa
aneMeHToB VA-rpynmsl. A30T,
pacnpocTpaHeHHUe B IPUPOJIE,
¢bu3nvecKkrue 1 XUMHUYECKUE
CBOMCTBA

30 25.11

AMMuak, ero (Qu3MUecKue u
XUMHYECKHE CBOMCTBA,
MOJIy4YeHUE U MIPUMEHEHHE.

JIa0OpATOPHLIH OMNBIT
[IpoBenenue Ka4eCTBEHHOM
peaKLu/m HAa HWOH aMMOHUSI U
H3y4YeHune MIPU3HAKOB ee
MIPOTEKAHUSI.

31 27.12

HMucrpykrax no Th.
IIpakTuyeckas padora Ne 3 no
Teme «Iloyyenne ammuaka,
H3Yy4YeHHE ero CBOMCTBY

32 10.01

A30THas KUCIOTAa, €€
¢busnvecKkne 1 XUMHYECKUE
CBOMCTBA

33 15.01

Hcnons3oBaHnne HUTPATOB U
COJIEN aMMOHUS B Ka4E€CTBE
MUHEPATBHBIX YI0OPEHU.
XHWMHYECKOE 3arpsI3HEHUE
OKpY>Karolleu cpeibl
COEJMHEHMSIMH a30Ta

34 17.01

®ocdop. Oxeun dpochopa (V) u
dbocdopHas Kucnora,
(1)PI3I/IIIGCKI/IC U XUMHUYCCKUC
CBOMCTBA, MOJTyYCHUE

35 22.01

Ucnons3oBanue pocharos B
Ka4eCcTBE MHUHEPAIbHBIX
ynoOpeHui. 3arps3HeHHe
npUpOIHOI cpenbl hocharamu. .

JIa0opaTOpHBIA _ONbIT
[IpoBeneHune kaueCTBEHHOM
peaknuu Ha GocdaT-HOH U
M3y4YeHUE MPU3HAKOB €€
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‘ IIPOTCKAHUA.

Tema NeS OOmasi XapaKTepuCTHKAa XUMHYECKHUX 3J1eMeHTOB IVA-rpynnsl. Yriepoa u
KPeMHHUIl U uX coenHeHus (9 yacoB)

36

24.01

Yraepon, pactipocTpaHEHHE B
npupoe, GpuzndecKue u
XUMHYECKHE CBOMCTBA

37

29.01

Oxcuapl yriaepoaa, ux
bu3HYecKre 1 XUMUYECKHE
CBOMCTBa. DKOJIOTUYECKHUE
poOJIeMBbl, CBSI3aHHBIC C
okcuyioM yriepona (1V)

38

31.01

VYrosbHas KUCIOTA U €€ COJIN.
JL.O. IlpoBeneHne kKauecTBEHHOM
peakuu Ha KapOOHAT -HOH U
W3YYCHHE TTPU3HAKOB €€
MPOTEKAHUS.

JIa0opaTOpHBIA _ONbIT
[IpoBeneHune kaueCTBEHHOM
peaknuu Ha KapOOHAT -MOH U
M3y4YeHUE MPU3HAKOB €€
MIPOTEKaHUSI.

39

05.02

Nuctpykrax no Th.
IIpakTyeckas padora Ne 4 o
Teme "'[losyuenune
YIJICKHCJIOTO ra3a.
KadecTBeHHasi peakuus Ha
KapOoHAT-HOH"

40

07.02

[TepBoHavanbHBIEC TOHATHS 00
OPraHMYECKUX BEIIECTBAX KaK O
COEJIMHEHMSIX yIiIepoia

41

12.02

erMHI/Iﬁ H €r0 COCOAUHCHMA.

JIadopaATOPHLIH ONBIT
[IpoBeneHune KaueCTBEHHOM
peaKiuu Ha CUITUKAT-UOH
WU3YYCHHUC TIPU3HAKOB €€
MIPOTEKAHUS.

42

14.02

HNuctpykrax o Th. .
IIpakTyeckas padora Ne. 5.
Pemenne 3xcnepumMenTaib
HBIX 327124 110 TeMe
«BaxxHeiimmne HeMeTALIbI M UX
COeIMHEeHUs»

43

19.02

O06001IeHE 10 TEME
«BaxHelnImne HeMeTalJIbl U UX
COCITUHEHUI

44

21.02

KonTpoasnas padora Ne3 mo
TeMe «Baxknenmmue
HEMEeTAJIbl U UX COeIMHEHHUsD)

Pa3zgea 3. MeTaJJIbI M UX COCAUHEHUSA

Tema

Ne5 OO6mue cBoiicTBa MeTa/10B(4 yaca)

45

26.02

OOm1ast xapaKTepuCTHKa
XHMHYECKHUX JIEMEHTOB —
MeTaIoB. MeTaniuueckast
CBSI3b U METAJIJINYECKas

JladopaTopHbIii_ONbIT
O3HakomIIeHHE ¢ 00pa3amMu
MCTAJIJIOB U CIINIaBOB, UX
(hU3UYECKUMHU CBOMCTBAMH

KpUCTaJUIMYECKas PEIIETKA.
dusuvecKre CBONCTBA

MCTAJIJIOB. .
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46

28.02

XUMHUYECKHE CBOMCTBA
METAJIJIOB. DJIEKTPOXUMUUECKHI
pSAI HANPSDKCHUH METAJIIOB

47

04.03

OOmrre crnocoObl OTYYESHHUS
MmeTaiioB. CIiiaBbl.
Brruucnenus no ypaBHeHUIM
XUMHYECKUX PEAKIHI, ECITH
OJIH M3 PEarcHTOB COJCPIKUT
HPHMECH.

48

06.03

IlonsTue o KOpPpO31WH MCTAJLJIOB

Tema Ne6 Baxueiin

He MeTa/Lulbl U uX coeanHenust (16 yacon)

49

11.03

[llenoynbie MeTaIBI

50

13.03

Oxcuapl ¥ THAPOKCUABI HATpUs
U Kalus

51

25.03

[IenouHo3eMeNbHBIC METAIIJIBI —
KaJbIUHA 1 MarHui.

JIadopaToOpHLIH _OIBIT
[IpoBeneHue KaueCTBEHHBIX
peakuuii Ha HOHBI (MarHus,
KaJIBIIMS ), ONTUCAHNE
HpI/IBHaKOB nux HpOTeKaHI/Iﬂ

52

27.03

Baxkneiiniue coeqiuHeHU
KaJIBITUS

53

01.03

O0001IeHE ¥ cUCTEMAaTU3 AU
3HAHUHI

54

03.04

JKEcTKOCTE BOOBI U CIIOCOOBI €€
yCTpaHCHUS

55

08.04

NHucTpykTax 1o Tb.
IIpakTyeckas padora Ne 6 no
Teme ''JKécrkocthb BOABI M
MeTo/bl e¢ ycTpaHenus"

56

15.04

AJFOMUHUN

57

17.04

AMpoTepHbIe CBOIICTBA OKCHIA
u ruapokcua. JI.O.
HccnenoBanue aMmpoTepHBIX
CBOMCTB THAPOKCH/IA ATFOMHHUS
Y TUAPOKCHJIA LIMHKA.

JIa0opaTOpHLIii _ONBLIT
UccnenoBanue ampoTepHBIX
CBOWCTB I'MAPOKCUIA
ATIOMUHHUS U TUAPOKCHUIA
LMHKA.

58

22.04

Kemeso

59

24.04

OKcuIBI, THIPOKCHUIIBI U COITU
xenesa (1) u sxemnesa (111)

60

27.04

O06001IeHNe U CUCTEMATU3AIIHS
3"anuil. JI.O. IIpoBenenue
KaueCTBEHHBIX PEaKIIHid Ha
WOHBI IIMHKA, kene3a (1) u
xenesa (1), menu (I1),
OTHCaHue TMPU3HAKOB UX
MIPOTEKAHUSI.

JIabopaTOpPHBIi _ONbIT
[IpoBeneHne Ka4eCTBEHHBIX
peaKkuurii Ha HOHBI LINHKA,
xenesa (1) u xenesa (111),
meau (1), onucanue
MPU3HAKOB UX MPOTEKAHHUS.

61

05.05

Nuctpykrax no Th.
IIpakTnyeckas padora Ne 7.
Pemenue
JKCIIePUMEHTAJIbHBIX 32124
no reme «Baxueimue
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MeETaJdJIbl 1 UX COCINHECHU )

62

13.05

Bbruucnenus no ypaBHeHUsIM
XUMUYECKHUX PEAKLUN, ECIIH
OJIUH U3 PEareHTOB JIaH B
U30BITKE WU COAECPHKUT
npumecH. Beruucnenus
MAacCOBOH JOJIM BBIXOJIa
NPOJYKTa PeaKkuu

63

15.04

O00011IeHIE U CUCTEMATH3ALUS
3HAHUK

64

20.05

KonTpoasnas padora Ned4 mo
TeMe «BakHelinne MeTaJILI M
UX cCOeIMHEHU

Pasnen 4. XuMusi M okpy:xamomas cpeaa

Tema Ne7 BemrecTrBa u MaTepHasibl B )KU3HU YeIoBeKa (4 yaca)

65 22.05 BemectBa u matepuansl B
YKU3HU YETIOBEKa
66 XUMUYECKOE 3arpsi3HeHUE
OKpY>Karolleu cpeibl
67 Pone Xxumum B pemieHun
AKOJIOTHYECKUX TPOoOIemM
68 PesepBHEIit ypok. O600IICHNE
Y CUCTEMAaTH3aIMs 3HAHUH
9-0 kiacce
Ne ypoka Jara
n/n Tema ypoka XHMMHYeCKHI IKCIIEPUMEHT
IUIaH | dakr IUIaH | dakr

Pa3nen 1. BemecTBo 1 xumuveckue peakuun ( 17 yaca)

IToBTOpEeHue u yriayoJeHne 3HAHUH OCHOBHBIX pa3/iesioB Kypca 8 kiacca(5 4acoB)

04.09

BBoaHBII TEpBUYHBIN
MHCTpYKTax 1o Th.
Ilepnoanueckuil 3aK0H.
[Iepuoanueckas cucrema
XUMHUYECKUX djieMeHToB /. 1.
MenneneeBa

06.09

3aKOHOMEPHOCTH B H3MEHEHUH
CBOMCTB XMMUYECKHUX JIEMEHTOB
MIEPBBIX TPEX MEPUOIOB

11.09

Bunnl xumMudueckoil CBSI3M U
THUIIBI KPUCTAJUIMYECKHUX
peLETOK

13.09

Knaccugukaius 1 HOMEHKIIaTy-
pa HEOPTaHUYECKUX BEIIECTB

18.09

KonTposbHasi pabora no teme
«IToBTOpeHue n yroyonenne
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3HAHUI OCHOBHBIX pa3/ejioB
Kypca 8 Kiacca.

Tema Nel. Xumnueckue peakunu (12 yacoB)

20.09

Krnaccudukanus XuMuueckux
peaKuuii o pa3IndHbIM
npuszHakam. Pacuersl o TXY

25.09

ITonsiTHE O CKOpPOCTH
XUMHUYECKOH peakiuu. [lonsarue
0 TOMOTEHHBIX U T€TEPOTEeHHBIX
peaKImsIX

27.09

ITonsATHE O XUMHYECKOM
paBHOBecuH. PaKTOPBHI,
BIIMSIIOIIME HA CKOPOCTh
XUMUYECKON pEeaKLnu U
MOJI0KEHNE XUMHUIECKOTO
paBHOBECHS

02.10

OKHUCIINTEIBLHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

10

04.10

OKUCITUTEIBLHO-
BOCCTAHOBUTEJIbHBIE PEAKITNI

11

09.10

Teopust 3AEKTPOIUTUYECKOM
mucconuaiui. CUIbHbIE U CI1a0bIq
AIIEKTPOJIUTHI

12

11.10

HoHHbIE ypaBHEHMS peaKUil.

JlabopaTopHbIi ONbIT
W3yueHue nmpu3HaKkoB
MIPOTEKAHUS PEAKITMH HOHHOTO
oOMeHa B pacTBOpax
3JIEKTPOIIUTOB (C
o0Opa3zoBaHHEM OcajKa,
BBIJICIICHUEM Ta3a,
00pa3oBaHUEM BOJIBI).

13

16.10

XuMHUYecKre CBOMCTBA KHUCIOT U
OCHOBaAHHUM B CBETE
IpeicTaBIeHU 00
AIEKTPOJIUTUYECKON
JIACCOIAAIIN

14

18.10

XHUMHUYECKHE CBOMCTBA COJIeH B
CBETE IPEICTABJICHUI 00
JIEKTPOJIUTUYECKON
JIFCCOIMAITT

15

23.10

[TonsTHE O THIpOIM3E CONEN

16

25.10

KonTtpoabsnast pabora Nel mo
TeMe «JIeKTPOJINTHYeCKAS
aucconuanusa. XuMu4yecKue
peaknuu B pacTBOpPax»

17

08.11

Hucrpykrax no Th.
IIpakTnyeckas padora Ne 1.
«Pemenue

IKCNICPUMCECHTAJBHBIX 3a1a4»
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Paznen 2. HemeTanibl U uX coequHeHus (27 4acoB)

Tema Ne2 O0mas xapakTepucTHKa XUuMU4ecKux 3jieMeHToB VIIA-rpynnsl. I'ajiorensl

(5 yacoB)

18 24.10

OOm1ast xapaKTepUCTHKA
raJlOreHOB.

19 26.10

XUMHYECKHE CBOMCTBA Ha
MIpUMEpE XJI0pa

20 07.11

Xnoposogopoa. CossiHast
KHCJI0Ta, XUMUYECKUE CBOMCTRA,
MOJIy4YEHHE, IIPUMEHEHHE.

JIa0opaTOPHBI ONBIT
[IpoBeneHune kaueCTBEHHBIX
peaKuuii Ha XJIOPUA-UOHBL.

21 2211

HNucrpykrax no Th.
IIpakTyeckas padora Ne 2 mo
TeMe «llosryyeHnue coyissHoOM
KHCJIOTBI, H3yYeHHue eé
CBONCTB»

22 27.11

Bbruncienus no ypaBHeHUsIM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB JIaH B
N30BITKE

Tema Ne3 OOmasi xapakTepucTHKA XUMHYECKHUX 31eMeHTOB VIA-rpynnsl. Cepa u eé

coeqrHeHus (6 yacon)

23 29.11

OOm1ast xapaKTepuCTHKa
aneMeHToB VIA-rpynmsl.
ANOTpOIHBIE MOJU(PHUKALINN
cepnl. Haxoxienue cepbl U €€
COEMHEHUI B IPUPOJE.
XHMMHUYECKHE CBOMCTBA CEPBI

24 04.12

CepoBomopo/i, CTpoeHue,
¢buznyecKue 1 XuMUYECKHe
CBONCTBA

25 06.12

Oxcunsbl cepbl. CepHasi KMCIIOTA,
(1)I/ISI/I'~IGCKI/IC U XUMHUYCCKHUC
CBOMWCTBA, IPUMEHEHHE.

JIa0opaTopHbIA ONBIT
M3yueHne XuMrU4eCKnX
CBOMCTB pa30aBJIEHHON CEPHOU
KHUCJIOTBI

JladopaTopHbIii ONLIT.
[IpoBenenune kauecTBEeHHOU
peaxiuu Ha cynb(ar-uoH u
HabmIoieHne IpU3HaKa eé
MPOTEKaAHUS

26 11.12

XUMUYecKHe peaklinu, Jiexalire
B OCHOBE MTPOMBIIIIJICHHOTO
croco0a MoJIy4eHHs] CEPHOU
KHUCIIOTBl. XUMHUYECKOE
3arps3HEHUE OKPY KaIoIIen
CpeJbl COCTMHEHUSIMU CEPBI

27 13.12

Brruncnenue MmaccoBoy I0IU
BBIXO0/1a TPOJIYKTA PEaKIUU

28 18.12

Kountpoabnas padora Ne2 mo
Teme : "I'ajiorennl. Cepa'

Tema Ne4 OOmiasi XapakTepHCTHKA XMMHYECKHX 3JIeMeHTOB VA-rpynnsl. A30T, ¢pochop u

UX coequHeHust (7 4acoB)

29 | | 20.12 |

| O6mas xapakTepucTHKA
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anemeHToB VA-Tpynmsl. A30T,
pacmpocTpaHeHue B IPUPO/IE,
buznyeckue 1 XuMUYECKHe
CBOMCTBA

30

25.11

AMMuak, ero (u3MuUECKHEe H
XUMHYECKHE CBOMCTBA,
MOJTy4YeHHUe U PUMEHEHHE.

JIadopaTOpHbLIi _ONbIT
[IpoBenenue Ka4eCTBEHHOM
peakiuu Ha HOH aMMOHHUS H
W3y4yeHUe  TPU3HAKOB €€
MIPOTEKAHUSI.

31

27.12

Hucrpykrax no Th.
IIpakTyeckas padora Ne 3 nmo
TeMe «IlosryyeHue ammuaka,
H3y4eHHue ero CBoicTB»

32

10.01

A3oTHas KucioTa, eé€
buznYeCKre U XUMUIECKHE
CBOMCTBa

33

15.01

Hcnons3oBanue HUTPATOB U
COJIEll aMMOHHUS B Ka4eCTBE
MUHEpAJIbHBIX YA00pCHU.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karolleu cpebl
COEIMHEHMSIMU a30Ta

34

17.01

docdop. Okcun dpochopa (V) u
dbocdopHas Kuciora,
busnvecKre 1 XUMHUCCKUEC
CBOWCTBA, MOJYyYCHHE

35

22.01

Hcnonbs3oBanue pocdaTos B
KaueCTBE MHUHEPATbHBIX
yaoOpeHui. 3arpsi3HeHHE
MPUPOJIHOH cpeabl hocdaTtamu. .

JIa0opaTOpHLIH ONBIT
[IpoBeneHune kaueCTBEHHOU
peakuuu Ha pocdaT-uoH u
H3y4YECHHUE IPU3HAKOB €€
MPOTEKAHUSI.

Tema

Ne5 O

O1Ias XapaKTepUCTUKA XUMUYecKHUX 3JieMeHTOB [VA-rpynnel. Yriaepoa un
KPEeMHUI U UX Coen

HeHus (9 yacon)

36

24.01

VYriepoa, pacupocTpaHEeHuUE B
npupoje, Gu3nIecKue u
XUMHUUYECKHE CBOMCTBA

37

29.01

Okcuppl yriaepoaa, ux
¢buznuecKkre 1 XUMHYECKUE
CBOMCTBA. DKOJIOTUYECKHUE
poOJIeMBbl, CBSI3aHHBIE C
okcugoM yriepoaa (1V)

38

31.01

VronbpHas KHUCIOTA B €€ COJIH.
JL.O. IIpoBeeHue kKaueCTBEHHOM
peakiuu Ha KapOOHAT -MOH U
M3y4YeHUE IPU3HAKOB €€
MPOTEKAHUSL.

JlabopaTOpHLIH ONBIT
IIpoBenenne kaueCTBEHHOM
peakuuu Ha KapOOHAT -MOH U
M3y4Y€HUE IPU3HAKOB €€
MPOTEKAHUSL.

39

05.02

Nuctpykrax no Th.
IpakTnyeckas padora Ne 4 o
Teme "'[losyuenue
YIJIEKHCJIOr0 ra3a.
KauecTBeHHasi peakiusi Ha
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KapOoHaT-HOH"

40

07.02

[TepBoHaYaIbHEIE TOHATHUS 00
OpraHMYeCKHX BELIECTBAX KaK O
COCJIMHEHMSIX yIiIepoia

41

12.02

erMHI/Iﬁ n €ro COCOAUHCHMA.

JIa0opaATOPHBLIH ONIBLIT
[IpoBeneHune kaueCTBEHHOM
peaKIK Ha CUJIUKAT-UOH
WHU3Yy4YECHUE NTPU3HAKOB €€
MIPOTEKAHUSL.

42

14.02

Nuctpykrax no Th. .
IIpakTHyeckas padora Ne. 5.
Pemenne s3xcnepuMeHTAb
HBIX 327124 110 TemMe
«BaxHeilimue HeMeTANJIbI U UX
COeMHEeHHUsD»

43

19.02

O06001IeHE 10 TEME
«BaxHeunIme HeMeTalJIbl U UX
COCITUHEHU»

44

21.02

KonrpoubHas padora Ne3 mo
Teme «Baxknenmue
HEMeTAaJJIbl M UX COeINHEHUsI»

Pazznen 3. Metajuibl u ux coeqnHeHus (20 yacos)

Tema NeS OO1ume cBoiicTBa MeTas110B(4 yaca)

45

26.02

OOm1as xapaKTepucTHKa
XUMHYECKHX DJIEMEHTOB —
MeTauloB. Merajudeckas
CBSI3b U METAJIINYECKAst
KpUCTAJUIMYECKas PEIIETKA.
dusuvecKre CBONCTBA
METaJUIOB. .

JlabopaTopHbIii_ONbIT
O3HakomIIeHHE ¢ 00pa3amMu
MCTAJIJIOB U CIINIaBOB, UX
(hU3UYECKUMU CBOMCTBAMH

46

28.02

XUMUYECKHE CBONCTBA
METAJIJIOB. DJIEKTPOXUMUYECKHIM
psi1 HApsKEHUH METaJlJIoB

47

04.03

OOmre ciocoObl OTYYEeHUS
MeTta/uioB. CILIaBbL.
Brluncienus no ypaBHeHUIM
XUMHYECKUX PEAKIHA, ECITH
OJIH M3 PEarcHTOB COJCPIKUT
HPHMECH.

48

06.03

IlousTue o KOpPpPO31WH MCTAJIJIOB

Tema Ne6 Baxueiin

e MeTa/Lulbl U UX coeqnHenust (16 yacon)

49

11.03

[llenoynbie MEeTaTIBI

50

13.03

Oxcuapl ¥ TUAPOKCUABI HATpUs
U KaJIus

51

25.03

[lenoyno3eMeIbHBIE METAIBI —
KaJIBIUHA 1 MardHuil.

JlabopaTopHBI_ONBIT
[IpoBeneHne KaueCTBEHHBIX
peaxuuii Ha HOHBI (MarHus,
KaJIbLUsl), ONIMCAHNE
MIPU3HAKOB UX MPOTEKAHUS

52

27.03

Baxxueiiie coefuHeHUS
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KaJIbIHS

53

01.03

O000111eHIE U CUCTEMATHU3AIIS
3HaAHUHI

54

03.04

JKécTkocTh BOABI M CIIOCOOBI €6
yCTpaHEHUs

55

08.04

HNucTpykTax 1o Th.
IIpakTyeckas padora Ne 6 mo
Teme '"JKécTkocTh BOALI H
MeTobl e¢ ycTpaHenus"

56

15.04

AnmroMuHUH

S7

17.04

AmM@doTepHbIe CBOWCTBA OKCUAA
u ruapokcua. JI1.O.
HccnenoBanue aMmpoTepHBIX
CBOWCTB I'MAPOKCH]IA ATTFOMUHMS
Y TUAPOKCH]IA IIUHKA.

JIa0OpATOPHLIH OMNBIT
HccnenoBanue ampoTepHBIX
CBOWCTB TMAPOKCHIA
QTIOMUHUS U TUIPOKCHUAA
ITUHKA.

58

22.04

Kenezo

59

24.04

OxcuIbl, THIPOKCHIIBI U COITU
xenesa (1) u xxenesa (111)

60

27.04

O06001IeHNe U CUCTEMATU3AIIHS
3nanuil. JI.O. IIpoBenenue
KaueCTBEHHBIX PEaKIMid Ha
WOHBI IMHKA, xxene3a (1) u
xenesa (1), meau (11),
OIMHCaHWe TPU3HAKOB HX
MIPOTEKAHUS.

JIabopaTOpHLIH ONBIT
[IpoBeaeHne Ka4eCTBEHHBIX
peaKkuuii Ha MOHBI LIMHKA,
xenesa (1) u sxenesa (111),
menu (I1), omucanme
MPU3HAKOB UX MPOTEKAHUS.

61

05.05

Nucrpykrax no Th.
IIpakTnyeckas padora Ne 7.
Pemenue
JIKCHEPUMEHTAIbHBIX 32/1a4
no teMe «Ba:xkHeiiue
MeTaJLIbl M UX COeTHHEHM S

62

13.05

Bbruncnenus no ypaBHeHUsIM
XUMUYECKHUX PEAKLUHI, ECIIH
OJIUH U3 PEareHTOB JIaH B
U30BITKE WU COAEPKUT
npumecH. Beruucnenus
MacCOBOM J0JIH BBIXOJa
IPOAYKTA PEaKIUU

63

15.04

O00011IeHIE U CUCTEMATH3ALUs
3HAHUN

64

20.05

Kountpoabnas padora Ned4 mo
TeMe «BakHelinmne MeTaJILI |
UX cCOeINHEHU»

Pasnen 4. XuMusi v okpy:xaiomas cpeaa

Tema Ne7 BemecTtBa u MaTepHasibl B JKU3HU YeoBeKa (4 yaca)

65

22.05

BemectBa u maTepuainsl B
’KHU3HHU YeJI0BEKa
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66 XHUMHYECKOE 3arpsi3sHEHUE
OKpY>Karolleu cpebl
67 Pone xumun B pemieHun
HKOJIOTHUECKUX MPOobIeM
68 PesepBHEIit ypok. O600IICHNE
Y CHCTEMaTu3alus 3HaHU!
JIMCT KOPpPEKTUPOBKHU
padoueii mporpaMMsbl 10 XUMHHU
8-a ky1acca
Yersepts | KosmuectBo IIpnunna Koppekrtupyro Jatsl Hroro
IIPOBEJICHHBIX | HECOOTBETCTB ue JIOTIOJIHUTENBHBIX | IPOBEJIEHO
YPOKOB B us MEpPONPUATHS YPOKOB YPOKOB
COOTBETCTBUU
¢ KTII
1o 1o

miany | akrty

[
4yeTBepTh
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1
4yeTBePTh

i
yeTBepTh

v
yeTBePTh

Hroro 3a
yueOHbIi
roj

BbIBOADBI 0 BHINOJIHEHHH nporpammali:

Yuurean N.0.0.
JINCT KOPpPEKTUPOBKU
padoyeil mporpaMmsl 10 XUMHH
8-0 ki1acca

UYersepts | KonmuecTtBo [Tpuunna KoppekTtupyto Jatbl Hroro

MIPOBEJICHHBIX | HECOOTBETCTB ue JIOTIOJTHUTENBHBIX | IPOBEJICHO

YPOKOB B us MEpOTPUITHS YPOKOB YPOKOB
COOTBETCTBUU
¢ KTII
o 1o
wiaHy | gaxrty

I
yeTBePTh
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1
4yeTBePTh

i
yeTBepTh

v
yeTBePTh

Hroro 3a
yueOHbIi
roj

BbIBOADBI 0 BHINOJIHEHHH nporpammali:

Yuurean N.0.0.
JIMCT KOPpPEKTUPOBKU
padoyeil IporpaMmsl 10 XUMHH
9- a kacca

UYersepts | KonmuecTtBo [Tpuunna KoppekTtupyto Jatbl Hroro

MIPOBEJICHHBIX | HECOOTBETCTB ue JIOTIOJTHUTENBHBIX | IPOBEJICHO

YPOKOB B us MEpOTPUITHS YPOKOB YPOKOB
COOTBETCTBUU
¢ KTII
o o
wiaHy | gaxrty

I
yeTBePTh
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1
4yeTBePTh

i
yeTBepTh

v
yeTBePTh

Hroro 3a
yueOHbIi
roj

BbIBOADBI 0 BHINOJIHEHHH nporpammali:

Yuurean N.0.0.
JIMCT KOPpPEKTUPOBKU
padoyeil mporpaMmsl 10 XUMHH
9-6 ki1acca

UYersepts | KonmuecTtBo [Tpuunna KoppekTtupyto Jatbl Hroro

MIPOBEJICHHBIX | HECOOTBETCTB ue JIOTIOJTHUTENBHBIX | IPOBEJICHO

YPOKOB B us MEpOTPUITHS YPOKOB YPOKOB
COOTBETCTBUU
¢ KTII
o o
wiaHy | gaxrty

I
yeTBePTh
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1
4yeTBePTh

i
yeTBepTh

v
yeTBePTh

Hroro 3a
yueOHbIi
roj

BbIBOADBI 0 BHINOJIHEHHH nporpammali:

Yuurean N.0.0.
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