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10 KJIACC

Teopernyeckne 0CHOBBI OPraHU4eCKOi XUMHUH

IIpenMer OpraHM4ecKOd XuMuu: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYECHUE B ITOTYYEHUU HOBBIX
BELIECTB U MaTepuaioB. Teopus CTpoeHUs opraHndeckux coequHeHnii A.M. bytiepoBa, e€ OCHOBHbIE
nonoxeHus. CTpykTypHble (OpMysbl OPraHUYECKUX BellecTB. ['oMosorus, mzoMepus. XuMu4ecKast
CBS3b B OPTaHUYECKUX COCIAUHEHUAX — OJIMHAPHBIE U KPATHBIC CBA3H.

IIpeactaBnenne o kimaccuHUKaLUU OPraHUYECKUX BemecTB. HoMeHkiaTypa OpraHM4YecKux
COEJMHEHUN (CUCTEeMaTH4ecKasl) M TPHUBUAJIBHBIE HA3BAHUS BA)KHEUIIMX IPEICTABUTENEH KIIACCOB
OPraHUYECKUX BEILECTB.

JKCIePUMEHTAJbHbIC METO/AbI H3Y4YEHHS BELIECTB M UX NPeBpalleHnii

OszHakomileHHEe ¢ 0OpasuamMM OpraHMYeCKUX BEUIECTB M MarepuajaMd Ha HUX OCHOBE,
MOJIEIUPOBAHUE MOJIEKYJl OPraHUYECKUX BELIECTB, HAOIIOJEHUE U ONMCAHUE JEMOHCTPAIL[MOHHBIX
ONBITOB IO INPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IPU HarpeBaHUM (IUIABJIECHUE, OOYIJIMBaHUE U

TOpEHHE).
Yraesonopoasl
AJNKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH psa. MeraH M 3TaH — MpOCTEHIIHE

MPEACTABUTENN ATKAHOB: (U3MYECKHE W XUMHUUYECKHE CBOMCTBA (pEaKIMM 3aMEIICHUs] U TOPEHHUs),
HaxO0XXJICHHUE B MPUPO/IE, TIOJydeHNE U PUMEHEHHE.

AJNKEHBI: COCTaB M CTPOEHHE, FOMOJIOTMUECKHH pPsA. ODTWUIEH W MPONWIEH — IPOCTEHIINE
MPEACTABUTENN alKeHOB: (U3MYECKHMEe W XUMHUYECKHe CBOWCTBAa (peakiuu THAPUPOBAHMUS,
raJIOT€HUPOBAHUS, THIpATAIlUH, OKUCIICHHS W TIOJIMMEPHU3AIINN ), TIOJIydeHHUE U PUMEHEHNE.

Ankanuensl: Oyraawen-1,3 um wmermnOyraaueH-1,3: cTpoeHue, BaKHEHWITUE XUMHYCCKUE
CBOICTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTO KayuyyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKUN psANl. ALICTUIICH — MPOCTEUITHI
MIpPE/ICTaBUTENb aJKWHOB: COCTaB, CTPOEHHE, (PHU3NYECKHE U XUMHUYECKHE CBOICTBa (peakuuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, THPATALIUHU, TOPEHHUS ), TOJIyYeHUE U IPUMEHEHHE.

Apensl. benzon: cocraB, cTpoeHme, (QuU3MUYECKHEe W XUMHYECKHE CBOWCTBA (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHUSA), TOJIyY€HUE U IpUMEHeHue. 1o1yon: cocmas, cmpoenue, puzuieckue
U Xumuyeckue ceolcmea (peakyuu 2an02eHUpOBanus U HUMPOBAHUs), NOJYUeHUe U NpUMeHeHUe.
TokxcnuHOCTH apeHoB. ['eHeTHUecKas CBsA3b MEXAY YII€BOJOPOAAMHU, IPUHAJICKAIUMHU K pa3JIMUYHBIM
KJIacCaM.

[IpupoaHbie HCTOYHUKH YTIIeBO0po10B. [IpupoaHbiii ra3 u nomnyrHeie HeTsHbIE Ta3el. HedTh
u e€¢ mnpoucxoxaenue. CrnocoObl mepepadOTKu HEPTH: MEPEroHKa, KPEKUHT (TEPMUYECKUM,
KaTaJuTH4eckuit), mupoinus. [Ipoayktel nepepaboTku HEDTH, UX TPUMEHEHUE B POMBIIUIEHHOCTH U B
ObITy. KaMeHHBII yrosb U MpoIyKTHl €ro nepepaboTKu.

JKCNepUMEeHTATIbHbIE MeTOAbI M3YYEeHHUsI BellleCTB M MX NMpeBpalleH il

O3zHakomiieHHe ¢ oOpa3lamu ImIacTMacc, KayaykoB U pe3uHbl, Kojutekiuu «Hedp1b» u «Yromnby,
MOJIEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TajlOr€HONPOU3BOJHBIX, MPOBEACHUE NPAKTHYECKOM
padoThI: OJIyYEHUE STUJIEHA U U3YUYEHHE €r0 CBOICTB.

Pacuérnnle 3agaun

' Kypcusom B TekcTe BbIIETCHBI SIEMEHTH COIAEPKAHHS yIeOHOTO MaTepHaa, KOTOPHIE
M3y4aloTCs B 03HAKOMHUTEIILHOM TUIaHE M HE BKIIFOUAIOTCS B COCTAB IMPEIMETHBIX PE3yIbTaTOB OCBOCHHS
@®OII COO Ha 6a30BOM ypOBHE.



Bbruncienus o ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOIMYECTBA UCXOAHOTO
BEILIECTBA WJIM MPOAYKTA PEAKIIMU 0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJIHBIX
BEILIECTB WJIK MTPOJIYKTOB PEAKIIUH).

Kucaopoacoaep:kamme opranudeckue coeJHHeHUsI

[IpenenpHBIC OTHOATOMHBIC CIIUPTHL. METaHOJI U 3TAHOJI: CTPOCHHE, (PU3MUECKUE U XUMUICCKUE
CBOMCTBA (peakuuu C AaKTUBHBIMU METaUIaMH, TaJOr€HOBOJOPOJIaMH, TOpPEHHUE), MPUMECHEHHE.
Bonoponnbie cBsi3u MEXIy MOJEKylamMu CHUpPTOB. JlelicTBHE MeTaHOJa W STaHOJa Ha OpPraHU3M
YeJloBeKa.

MHOT0aTOMHBIC CITUPTHI. DTUIICHIIIMKOIb U TJIMIEPUH: CTPOCHUE, (PU3NUECKHEe U XUMUYCCKHE
CBOMCTBA (B3aMMOJICUCTBUE CO IICIIOYHBIMU METaJUIAMH, KaUECTBEHHAs PEaKkids Ha MHOTOATOMHBIC
cnupThl). JleiicTBUE HA OpraHu3M 4esoBeka. [IpuMeHeHue riauiepruHa u dTHICHTIIMKOJIS.

@deHo: CTpOeHHE MOJIEKYJbl, (pU3NUECKHe U XMMHUYEcKHe cBOMCTBA. TOKCHMYHOCTH (eHouna.
[Ipumenenue denomna.

Anbaerunibl u kemowusl. opManbIeru, aleTalbJACTU: CTpOeHNE, PU3NIECKHEe U XUMHUECKHE
CBOMCTBAa (peakluu OKUCIIEHHUS U BOCCTAHOBJICHHS, KAa4YECTBEHHBIE pEAKIMHU), TOJydYeHUe U
MIPUMCHCHHE.

Ayemon: cmpoenue, ¢uzuyeckue U Xumuyeckue C80UCMBa (peakyuu OKUCIeHUs U
80CCMAHOBIIEHUS), NOTYUeHUe U NPUMEHEHU.

OnHOOCHOBHBIE TIpeNebHbIE KapOOHOBBIE KHCIOTHI. MypaBbHHAs M YKCYCHas KHCIIOTHI:
cTpoeHne, (HU3MYECKHe M XUMHYECKHE CBOMCTBa (CBOMCTBA, OOIIME I Kiacca KHUCIOT, PeaKIlus
sTepuduKaINN), TIoJlydeHrne U mpuMeHeHne. CteapuHOBast M OJICMHOBASI KMCIIOTHI KaK MPEACTaBUTETN
BBICIITUX KapOOHOBBIX KMCJIOT. MblJIa KaK COJIM BBICIINX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

CrnoxHbie 2(DUPBI KaK TPOU3BOAHBIC KAPOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX A3PUPOB. KHUpPHI.
I'maponus sxupos. [Ipumenenue xupoB. buosorundeckas posb )KUPOB.

VYrneBoapl: cocTaB, KiaccuUKaIUs YIJIeBOJIOB (MOHO-, IW- W ToJmcaxapuabl). [nmroko3za —
MPOCTENIINI MOHOCAXapu: 0COOEHHOCTU CTPOEHUSI MOJIEKYIbI, (PM3MUECKHE U XUMUYECKHE CBOICTBa
(B3ammoneiictBue ¢ ruapokcugom meau(ll), okucnenne aMmmuadHbpIM pacTBOpoM okcumaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHUE TIIIOKO3bI), HAXOKJECHUE B MPHUPOJE, MPUMEHEHNE, OUOIOTUYECKas POJib.
®doTtocuHTe3. PPyKTO3a KaK H30MEP TITHOKO3BI.

Caxaposza — npedcmasumeinb OUCaxapuoos, 2UOpoIU3, HaxodHcOeHue 8 NPUPooe U NPUMeHEeHUe.

Kpaxman u nemtono3a kak mnpupojHble moiauMepbl. CTpoeHue Kpaxmajia U LEeJUTIOJIO03BL
duznyeckue U XMMHUYECKHE CBOMCTBA KpaxMaia (THAPOJIN3, KaYeCTBEHHAs pEaKLUs C HOJIOM).

JKCNepUMEeHTAIbHbIE METOIbl M3YUeHHsI BellIeCTB U X NMpeBpalleH Ui

[IpoBenenue, HaONIOIEHUE W ONUCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIHUPTOB,
KaueCTBEHHbIE pEaKUHUU OJHOATOMHBIX CHUPTOB (OoKucieHue dtaHosna okcugom wmeau(ll)),
MHOTOATOMHBIX CIUPTOB (B3auMmojelcTBUe riuuepuHa ¢ ruapokcuaom menu(ll)), ampaerunos
(oxucaeHue aMmmMuadHbIM pacTBopoM okcuua cepedpa(l) m rumpoxcumom meau(ll), B3aumoaeicTBre
KpaxMmaja ¢ H0JI0M), IPOBe/IEHUE MPAKTUYECKOM pabOThI: CBOMCTBA pACTBOPA YKCYCHOU KHCIOTHI.

Pacuérnnle 3agaun

Boruncnenus mo ypaBHEHUIO XMMHYECKON peakiuu (Macchl, 00bEMa, KOIUYECTBA UCXOAHOTO
BEIECTBA WJIM MPOIYKTa PEaKlMu MO M3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO U3 MCXOJHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIIHH).

A3oTcoep:kaniue OpraHu4ecKue coeuHeHn st

Amunvl. Memunamun u auuiuH: cocmas, cmpoeHue, uzuyeckue U XumuyecKue c8olucmed
(eopenue, g3aumodelicmaue ¢ 6000U U KUCTOMAMU,).

AMUHOKHUCIOTHI Kak aM(doTepHble opraHudeckue coenvHeHus. duznueckue M XUMHYECKHE
CBOMCTBa aMMHOKHUCIIOT (Ha MpUMepe riaunuHa). bruonorndeckoe 3HaueHre aMUHOKUCIOT. [lenTuabt.

benku kak TpUPOIHBIE BBICOKOMOJIGKYISPHBIE coeauHeHus. llepBuuHas, BTOpUYHAs U
TpeTUYHas CTPYKTypa OeNKoB. XUMUYECKHE CBOMCTBA OEIKOB: THAPOIIH3, ICHATYpaIlisl, KaYeCTBECHHbBIE
peaxiuu Ha OenKu.

JKCNepUMEHTAIbHbIE METO/IbI M3YUEHHsI BelIeCTB U UX NMpeBpalIeHui

Habmronenue u onmcanre JeMOHCTPAIIMOHHBIX OIBITOB: JeHATYpalus OEITKOB MIPH HArPEBaHUH,
[[BETHBIE PEaKIIUU OEIKOB.

BbicokomosieKkyJIsipHbIe COeTHHEHHS



OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJICKYISPHBIX COCAWHEHHI: MOHOMEp, IOJIHUMED,
CTPYKTYpHO€ 3BEHO, CTENEHb NOJUMEPU3ALNM, CPEAHSsSI MOJIEKyJsspHas Macca. OCHOBHBIE METObI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — MOJIMMEPU3ALIMsl U TIOJIMKOHICH AU,

IInacmmaccol (nonusmunen, noaunponuier, NOIUSUHUIXIOPUO, noaucmupon). Hamypanvrolii u
cuHmemuyecKkue Kayuyku (0ymaoueHoswlil, X10pOnpeHosblll U U30NpeHo8slll). Boiokna: namypanbHule
(xn10noK, wepcmo, WENK), UCKYCCMBEHHble (ayemamuoe 60J10KHO, 8UCKO3a), CUHmemuyeckue (Kanpox u
JIA6CaH,).

JKCcrnepuMeHTalbHbIEe MeTO/AbI H3YUYeHHUs BellleCTB M UX MpeBpalieHui

O3HakoMJieHHE ¢ 00pa3amMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

Me:knpeaMeTHbIe CBSI3H

Peanmzanusi MeXNpeaMETHBIX CBS3ed NpH M3ydeHMH opranudeckoil xummu B 10 kimacce
OCYILIECTBIISIETCS] Y€pe3 MCIO0JIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATHH,
SIBJISFOIUXCSI CHCTEMHBIMHU ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OO01ue ecTecCTBEHHO-HAYUHbIE MOHSTHS: SIBICHHUE, Hay4yHBIM (hakT, TUIIOTE3a, 3aKOH, TEOPHs,
aHaJln3, CHHTE3, KiaccupuKauus, TIEepUOJUYHOCTb, HAOIIOACHNE, W3MEpPEHUE, HSKCIIEPUMEHT,
MOJETUPOBAHUE.

®duznka: Marepusi, SHEprusi, Macca, aroM, 3JIEKTPOH, MOJIEKYJa, YHEPreTUYECKUN YpOBEHD,
BEIIECTBO, T€NO, 00BEM, arperaTHoe COCTOSIHME BeIlecTBa, (hU3MYECKHUEe BETUYMHBI M €AWHHULBI MX
H3MEpEeHUsl.

buonorus: knetka, opranusMm, Ouocdepa, oOMEH BemeCTB B oOpraHmsMe, (POTOCHHTE3,
OMOJIOTMYECKH aKTHBHbIE BellecTBa (OENKU, YIIIeBOIbl, XKHUPHI, (PepMEHTHI).

l'eorpadusi: MuHepasbl, TOpHbIE MOPOJbI, IOJIE3HbIE HMCKOMAaeMble, TOIUIMBO, PECYPCHI.

TexHosorus: numieBble MPOAYKThI, OCHOBBI PallMOHAIBHOTO MUTAHUs, MOIOLIUE CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE IpernapaThl, MaTepualbl W3 HCKYCCTBEHHBIX M CHHTETHUYECKUX
BOJIOKOH.

11 KJIACC

Teopernyeckue 0CHOBbI XMMHUU

XUMHYECKHH dJIeMeHT. AToM. Sipo aToMa, U30TOMbI. DIEKTPOHHAS 000JI09Ka. DHEPTreTHIECCKUE
YPOBHH, IMOAYPOBHH. ATOMHBIC opOutamu, S-, P-, d- smemeHTBl. OCOOEHHOCTH pacIpeacICHHS
AJIEKTPOHOB 10 OpPOWTAISIM B aroMax OJJIEMEHTOB TIEPBBIX YETHIPEX MEPUOJOB. IJICKTPOHHAS
KOH(UTYpaIKs aTOMOB.

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema xumuueckux snementoB .M. Menneneena.
CBs3b epuoAM4ecKkoro 3akoHa u Ilepuoamyeckoii cucrembl xumuueckux siaeMenToB .M. Menneneena
C COBPEMEHHOM TEOpUEH CTPOCHHS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XUMHUYECKHUX
3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTBHIX U CIOKHBIX BEIIECTB MO TPyMNIaM U MepuojiaM. 3HAUYEeHHE
MEPUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKHU.

Crtpoenue BemecTBa. XMMHYECKash CBSA3b. BUIbI XUMHYECKOU CBSI3HM (KOBAJCHTHAS HETIOJISPHAS
W TIOJISIPHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON XWMHYECKOW CBSI3U
(oOMEHHBIN ¥ JOHOPHO-AKIENTOPHBIN). BomopoaHas c¢Bsa3b. BaqeHTHOCTh. DIIEKTPOOTPUIIATEILHOCTD.
CreneHb OKHCICHUS. VIOHBI: KATUOHBI M aHHUOHBI.

BemiectBa MOJIEKYISIPHOTO W HEMOJIEKYISIPHOTO CTPOEHMS. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. THUIBI KPUCTANIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOMN PELIETKH.

[lonarue o mucnepcHbix cucremax. VICTHHHBIE M KOJUIOMJIHBIE pacTBOpbl. MaccoBas mois
BEILIECTBA B pacTBOPE.

Knaccudukamus Heopranndeckux coeauHeHuil. HoMeHkmaTypa HEOpraHMYeCKHUX BEIIECTB.
['eneTnueckasi CBA3b HEOPTraHUYECKUX BEUIECTB, MPUHAISKAIINX K PA3IUYHBIM KJIaCCaM.

Xumuueckass peakius. Krnaccupukaims XAMUYECKUX peaklIUid B HEOPraHHMYECKOW W
OpraHU4eCcKOM XUMHH. 3aKOH COXpPaHEHHS MAcChl BEILIECTB, 3aKOH COXPAaHEHUSI U IPEBPALECHUS SHEPTUN
MPU XUMHYECKUX PEAKIMSIX.

CkopocTh peaknuu, €€ 3aBHCHMOCTh OT pasTu4HbIX (dakTopoB. OOpaTuMbple peakiuu.
Xumuyeckoe paBHoBecue. DakTopbl, BIUSIONINE HA COCTOSIHUE XMMUYECKOTO paBHOBecus. [IpuHuumn
JIe IlaTenne.



OnexTponuTnueckas auccounanus. CunbHble W ciadble 2eKkTpoiuThl. Cpena BOJIHBIX
pacTBOPOB BEUIECTB: KUCJasi, HEUTpalibHasl, 1ienouHas. [lonamue o 600opoonom nokazamene (pH)
pacmeopa. Peakuun MOHHOTO oOMeHa. [ U0poau3 HeopeaHuyeckux u opeanuieckKux 6eujecms.

OKHCIUTENBPHO-BOCCTAHOBUTENbHBIE pEaKUMU. [lowsamue 06 271ekmponusze pacniagos u
pacmeopos coaeul. [Ipumenenue snekmpoausa.

JKcnepuMeHTAIbHbIE METOAbI M3YUYEeHHUs BelleCTB M UX MPeBpaleH il

Hemonctparms tadnui «Ilepuoanueckas cucrema xumuueckux anemeHToB J[.1. MenaeneeBay,
U3Y4YE€HHUE MOJeNiel KPUCTAIUIMYECKUX PEeUIETOK, HaONI0/IEHuE U ONMCAHME JIEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB  (pa3joeHHWEe TEpPOKCHIa BOAOPOAAa B NPUCYTCTBHHM KaTalM3aTopa,
OTpEJIeNIEHUE CPE/Ibl PACTBOPOB BEILECTB € IOMOILBIO YHUBEPCATbHOTO UHIMKATOPA, PEAKIINU HOHHOTO
oOMeHa), TpOBEICHHE NPAKTUYECKOH paboThl «BiusHHE pa3nuYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON PEaAKIUm».

PacuérHble 3agaun

Pacuérel mo ypaBHEHHSIM XMMHUUYECKHX PEAKIMi, B TOM YHCIE€ TEPMOXUMHYECKHE PacUEThI,
PacuéThl ¢ UCIIOJIb30BAHUEM TIOHSTHS «MaccoBast 10J BELECTBAY.

Heoprannueckasi xumust

Hewmeramnsl. [Tonoxenne Hemeramios B [lepuoanueckoit cucteMe Xummuyeckux 3ineMenToB 1. 1.
MenneneeBa U 0COOEHHOCTH CTpoeHHsI aTOMOB. Du3nyeckue CBOMCTBAa HEMETAJIOB. AJUTOTPOIHS
HEMETAJJIOB (Ha MpUMepe KUCIopoaa, ceprl, pochopa u yriepona).

XUMHUYECKHE CBOMCTBA BAKHEHUIITNX HEMETAILIOB (TAJIOTE€HOB, CEPHI, a30Ta, pocdopa, yriepoaa
U KPEMHHUSI) U X COETUHEHHM (OKCUA0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJIOPOJIHBIX COETUHEHH).

[IpumeHeHne BaXHEUIINX HEMETAVIOB M UX COCTUHEHHIA.

Meramnsl. [lonoxenne MeramioB B Ilepuonnueckod cucreMe XMMHYECKUX diemMeHToB /[[.M.
MenneneeBa. OCOOEHHOCTH CTPOCHHMS SJIEKTPOHHBIX 000I0YeK aTOMOB MeTauioB. O0mue Gusnyeckre
cBoiicTBa MeTaJUIOB. CIIaBbl METAJIJIOB. DJIEKTPOXUMHUYECKUMN Psil HAPSHKEHUM METAJJIOB.

XUMHYECKHE CBOMCTBA BAXKHEHUIINX METAJJIOB (HATPHM, KaJIWW, KaIbIIUH, MarHui, aJlOMAHUM,
LUHK, XPOM, XKEJIe30, ME/Ib) U KX COCTUHEHUI.

O6mme cnocoObl ToJiydeHusi MeTamwioB. Memannypeus. Kopposzus memannos. Cnocobul
s3awumsl om Kopposuu. lIpuMeHeHne MeTaioB B ObITY U TEXHUKE.

JKCNepUMEHTAIbHbIE METOAbI M3Yy4YeHHUS BelleCTB M X NMpeBpaLeH Uil

W3yuenne koymekuuu «MeTauibl M CIUIaBb», O0pa3loB  HEMETAJUIOB, pEIIeHHE
SKCIEPUMEHTAJIbHBIX 3a/1a4, HAOMI0IEHUE U OMUCAHHUE JEMOHCTPALIMOHHBIX U J1a00PAaTOPHBIX OIMBITOB
(B3auMoeiicTBUE THUIPOKCHIA ATIOMUHUS C PACTBOPAMH KHUCIIOT U IIEI0Yei, KaYeCTBEHHbIE pPeaKLuu
Ha KaTHOHBI METAIIJIOB).

Pacuérnrnie 3agaun

Pacuétbl Macchl BeniecTBa Wi 00bEMa ra3oB Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UITU
00BEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, pacuéThl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA)
MPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BEILIECTB UMEET IMPUMECH.

X¥MUA U )KU3Hb

Ponp xumum B oOecrie4eHHH SKOJOTMYECKOW, SHEPreTHYecKol M MUIIeBOW Oe30MacHOCTH,
pa3BuTuu MeauuHebL. [IoHATHE O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKLIUM.

[IpencraBienuss 06 OOMMUX HAYYHBIX MPHUHIIMIAX MPOMBIIUICHHOTO TMOJYYEHHUS Ba)KHEUIIMX
BEILIECTB.

UenoBek B MHUpE BEIIECTB U MaTEpPUAIOB: BAXKHEMILIWE CTPOUTEIBHBIE MaTEepUaIbI,
KOHCTPYKIIMOHHBIE ~MaTepHallbl, KpacKd, CTEKJIO, KepaMHKa, Marepuanbl JUisl SJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHUYECKHEe U MUHEPATbHBIE YI0OpEHUSI.

XUMHS U 3I0POBbE YEJIOBEKA: MPABHUIIA UCIIOIb30BAHUS JIEKAPCTBEHHBIX MPEMapaToB, MpaBuia
0€30MacHOTO UCTIOIH30BAHUS MPENapaToB OBITOBOM XMMHUU B TIOBCETHEBHOM JKU3HHU.

MexnpeamerHblie CBA3U

Peanu3arust MeXpeIMETHBIX CBSI3€i MPHU M3yUeHUHU O0IIel M HeopraHuyecko xumuu B 11
KJIaCCe OCYILECTBISETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSATUHN, SABJIAIOMIMNXCA CUCTEMHBIMHU ISl OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.



OOmue ecTeCTBEHHO-HAyYHbIC MOHATHS: HAYYHBIN (DakT, TUmores3a, 3aKOH, TECOPHS, aHAIU3,
CUHTE3, KIACCHU(PHUKAIUs, EPUOINIHOCTD, HAOIIOIEHUE, IKCIIEPUMEHT, MOJACTUPOBAHUE, U3MEPCHHE,
SIBJICHUE.

dusuka: marepus, JHEprHs, Macca, aroM, O3JEKTPOH, IMPOTOH, HEHUTPOH, HOH, W30TOIl,
PaaMOaKTHBHOCTb, MOJIEKYJa, JHEPreTUYECKH YpPOBEHb, BEIIECTBO, TeEJNO, O0BEM, arperaTHoe
COCTOAHUEC BCIICCTBA, @HSHHCCKI/IC BCJIMYMHBI U CAUHUIBI UX U3MCPCHUA, CKOPOCTh.

buonorus: kieTka, opranusM, dKocucTema, Ouocdepa, Makpo- ¥ MHUKPOIIEMEHThI, BUTAMUHBI,
0oOMEeH BelIecTB B OpraHU3Me.

['eorpadusi: MUHEpAJIbI, TOPHBIC OPOJIbI, TIOJIE3HBIC UCKOTIAEMbIE, TOILIMBO, PECYPCHI.

TexHonornsa: XUMHUYECKas IMPOMBINIJICHHOCTb, MCTAJUIYPrus, IMPOHU3BOACTBO CTPOUTCIIBHBIX
MaTepHaNIOB, CEIbCKOXO3IWCTBEHHOE IPOU3BOJICTBO, MHUIIEBAs IIPOMBIILICHHOCTD, (hapMalieBTHIecKast
MPOMBINIJIICHHOCTB, IMPOU3BOACTBO KOCMCTHYCCKHUX IIpCIIapaToB, MPOHU3BOACTBO KOHCTPYKIHWOHHBIX
MaTCpHalIoB, JJICKTPOHHAA NPOMBIIIJIICHHOCTh, HAHOTCXHOJIOTUH.

Ils1anupyembie pe3yJibTAaThl OCBOCHHSI Y4€0OHOI 0 MpeMeTa

JINYHOCTHBIE Pe3yJIbTAThI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS 00YJAIOIIUMUCS MPOTPaMM
cpenHero oOmero oOpa3oBaHHMs (JMYHOCTHBIM, MeETalmpeIMEeTHbIM U IpeaMeTHbIM). HayuHo-
METOJMYECKON OCHOBOMW /ISl pa3pabOTKU TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTPaMM CPETHETO
0011ero 00pa3oBaHus SBISCTCS CUCTEMHO-ETETHHOCTHBIN MTOAXO0I.

B COOTBETCTBMHM C CHCTEMHO-JEATCIILHOCTHBIM TIOJXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHS TpeaMeTa «XUMHS» Ha YPOBHE CPEIHEro OOIIero 0Opa30BaHUS BBIJCIICHBI
CJIETYIOIIE COCTABIISAIOIINE:

OCO3HaHUE OOYYAOIIMMHUCS POCCHUMCKON TPaXKIaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIM4ue MOTHUBALIUU K OOYyYEHHIO;

L[eJICHANIPaBJICHHOE pPAa3BUTHE BHYTPEHHUX YOEXIEHUN JMYHOCTH HA OCHOBE KIIIOUEBBIX
IIEHHOCTEH ¥ UCTOPUUYECKUX TP 0a30BOM HAYKHU XUMUU,

TOTOBHOCTb U CIIOCOOHOCTH O0YYaIOMINXCS PYKOBOACTBOBATHCA B CBOECH NEATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMHU YCTAHOBKaMHU, MPUCYIIUMHU LIEIOCTHON CUCTEME XUMHUYECKOTO 00pa30BaHMUS;

HaJIM4Yue MPaBOCO3HAHUS IKOJIOTUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh L€ U CTPOUTH
YKU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUSA IpeaMeTa «XUMU) JOCTUTAIOTCS B €UHCTBE y4eOHOH U
BOCITUTATENLHOM JIEATEIIbHOCTH B COOTBETCTBUU C T'YMAaHUCTUUYECKUMHU, COLIMOKYJIbTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSAMM M HJ€alaMUd POCCUHCKOTO T'Pa)KIAaHCKOrO OOIecTBa, MPUHATHIMH B
oOmiecTBe HOpMaMM M TPaBHJIAMHU TOBEACHHUS, CHOCOOCTBYIOIIMMH IIpOLieccaM CaMOIO3HAHUS,
CaMOpPa3BUTHS U HPABCTBEHHOTO CTAHOBIICHUS JINYHOCTU O0YYaIOIINXCS.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHUS MpeaMeTa « XUMUS» OTPAXKAIOT CPOPMUPOBAHHOCTD OTIBITA
M03HABATEIbHON U MIPAKTUYECKOHN JeATEIHbHOCTH 00YUaIOMINXCs M0 peaan3aluy MPUHATHIX B 00IIECTBE
LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUS:

OCO3HaHHUs 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB M 00S3aHHOCTEH, YBOXKEHUS K
3aKOHY U TIPABOTOPSIIKY;

MPEJICTaBICHUS] O COIMANBHBIX HOPMAaxX W TMpaBUaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPUECKOM NEATEIHHOCTH MPH CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbBIX U MO3HABATEIbHBIX 32/1a4, BHITIOJTHEHUN XUMUYECKIX IKCTIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh W TIPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI APYTUX MpU
aHaJlM3e pa3NIMYHbIX BUJIOB YUeOHOU NeSTeThbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIICHHUS K UCTOPUYECKOMY U HAyYHOMY HACIIEJNI0 OTEYECTBEHHON XUMUU;

YBKEHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPHH M MPAKTUUECKOTO MPUMEHEHHS] XUMUH,
OCO3HAHHUS TOTO, YTO JOCTHKCHUS HAYKU €CTh Pe3yNAbTaT JUIUTEIbHBIX HAOIIOIEHUHN, KPOTOTIUBBIX
AKCMEPUMEHTAIBHBIX TIOUCKOB, IOCTOSTHHOTO TPY/AA YUEHBIX U IPAKTHKOB;



MHTEpeCca U MO3HABATEIbHBIX MOTHBOB B TIOJIYUYEHUH U MOCIEIYIOUIEM aHainn3e HH(OPMAIHU O
NEPEOBbIX JOCTIKEHHUSIX COBPEMEHHOW OTEYECTBEHHON XUMHUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUSI:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OLICHUBATH CUTYAllUH, CBSI3aHHBIE C XUMUYECKUMHU SIBICHUSMH, U IPUHUMATh
OCO3HAHHBIE PEIICHHS, OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIECHHOCTH;

TOTOBHOCTH OLICHHBATH CBOE MOBEJCHUE M TIOCTYIIKM CBOMX TOBApPUIIEH C IMO3UIHHA
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE TIOCJIEJCTBUNA ITHX MOCTYIIKOB;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbI:

MIOHUMAaHMsI 1IEHHOCTEM 370poBoro u Oe3omacHOro ooOpa3za KHU3HH, HEOOXOAUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY U ICUXUYECKOMY 370POBBIO;

coOJTr0/IeHUs MpaBMII 0€30MMaCHOTO 0OpAIleHUsI C BEIIECTBAMHU B OBITY, MOBCETHEBHOW KU3HU U
B TPYJIOBOH JESATEIHLHOCTH;

MOHUMaHUS [IEHHOCTH TPaBWJI MHAWBUYAIbHOTO M KOJUIEKTUBHOTO OE30MaCHOTO TIOBEJICHUS B
CUTYaILIUSX, YTPOKAIOIIUX 3I0OPOBBIO U )KU3HHU JIFOJIEH;

OCO3HAHHS TTOCIIEACTBUN W HENPHUATHS BPEIHBIX MPHUBBIYEK (YIOTPEOICHUS aITKOTOJIS,
HapKOTHUKOB, KYPEHHS);

5) Tpy10BOr0 BOCIIMTAHUS:

KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCIICIOBATENLCKOW  JIEATENLHOCTH,
0OIIECTBEHHO TIOJIE3HOH, TBOPUYECKOH U APYrUX BUAAX JIEATEITHHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE€ B PCEHICHWM TPAKTHYECKUX 3a7ad  COIHAIBbHOU
HaNpPaBJICHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIBI);

WHTEpeca K MPaKTHUECKOMY W3YUEHHIO MPO(ECCHil pa3IMIHOTO POJa, B TOM YHCIIE Ha OCHOBE
MIPUMEHEHUSI TPEIMETHBIX 3HAHUH MO0 XUMHUU;

YBa)XEHUSI K TPYLY, JIOASIM TPYyJa U pe3ysibTaTaM TPYI0BO 1A TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUAYAJIbHOW TpaeKTOpUU 0Opa3zoBaHUs, Oymyllei
npodeccud U peanu3aluyd COOCTBEHHBIX YXM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIIOCOOHOCTEHN K XMMUH, HHTEPECOB U TOTPEOHOCTEH OOIIECTRA;

6) 9KOJIOTHYECKOr0 BOCTIMTAHUSI:

9KOJIOTHYECKU 1e1eco00pa3HOro OTHOIICHHsS] K MPHUpOJe, KaK HCTOYHUKY CYIIECTBOBAaHUS
’KM3HH Ha 3eMII¢;

MMOHUMAaHMs TJI00ATBHOTO XapakTepa HKOJIOTHYECKUX MpoOsieM, BIUSHUS SKOHOMHYECKHX
MIPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIUATIBLHON CPEIbL;

OCO3HAHUS HEOOXOJMMOCTH HCHOJb30BAHHUS JIOCTHXKEHUN XUMUU JJIsl pEIICHHs BOIPOCOB
paIMOHAaIBLHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HEMPUITUS IESHCTBUHN, IPUHOCIIINUX BPEIl OKPYXKAIOIIeH MPUPOTHON cpee, YMEHHs
MIPOTHO3UPOBATh HEONATOMPHUATHBIE IKOJOTUYECKUE MOCIEACTBHS MPEINPUHUMAEMbIX ICHCTBHA U
MpeI0TBPAILATh HX;

HAJIWYUS Pa3BUTOTO OSKOJOTHYECKOTO MBIIUICHUS, OSKOJOTHYEeCKOH KYJIbTYpHI, OIBITA
JEeSITeNbHOCTH SKOJIOTHYECKOM HAMPABICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS UMHU B TIO3HABATEILHOM,
KOMMYHHKAaTHBHOM U COIIMAIbHOM MpakTHUKE, CHOCOOHOCTH M YMEHHUS aKTHUBHO MPOTHUBOCTOSTH
uaeosoruu xemohoouu;

7) HEHHOCTH HAYYHOI'O TIO3HAHMSI:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIECTBEHHOM NMPaKTHUKH;

NOHUMAHUS CHEeNUPHUKHM XUMHMHM Kak Haykd, OCO3HaHHMA €€ poiau B (HOpPMUPOBAHUU
palMoOHAIFHOTO HAYYHOT'O MBIIIJIEHNS, CO3/IaHUH 1IEJIOCTHOTO MPEICTaBIEeHUs 00 OKpYKaIoIleM MHUpe
KaK O €IMHCTBE MPUPOJIBI U YeNIOBEKa, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN U peleH!H mpooaeM
COXpaHEeHHUs IPUPOIHOTO PAaBHOBECHS;

yOXKIEHHOCTH B OCOOOW 3HAUMMOCTH XHMMU JUISI COBPEMEHHOM IUMBWIM3aLUH: B e
I'YMaHHCTUYECKOI HAaIPaBJICHHOCTU U BaXKHOM POJIM B CO3/ITaHMM HOBOI 6a3bl MaTepuanbHOM KyIbTYpHI,
peleHnH rI00aIbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPbEBOM, SHEPIrEeTHUECKOH,
MUIIEBOM U HKOJIOTMYECKON O€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, 00€CIIeUeHHH YCIOBUN YCIIEITHOTO
TPYyZla ¥ SKOJIOTUYECKH KOM(POPTHOM KUZHHU KaKIOT0 YjeHa 00IIeCTBa;



€CTECTBEHHO-HAYyYHOM  I'PaMOTHOCTH: IOHMMAaHHUs  CYIIHOCTHM  METOJOB  IIO3HAaHUS,
UCIOJIb3yEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH MCIOIB30BATH MOJTydaeMble 3HAHUS ISl aHAIN32
U OOBACHEHMs SIBICHUN OKPY)KAIOLIETO MHUpa W MPOUCXOAANINX B HEM HM3MEHEHUH, YMEHHS IeaTh
000CHOBaHHBIC 3aKITIOUEHHSI HA OCHOBE HAyYHBIX ()AKTOB M MMEIOLIMXCS JAHHBIX C IEIBIO MOJTyYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIBHO HCHOJB30BaTh XUMHUYECKUE 3HAHUS ISl PEelIeHHs MpoOieM B
peaJIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpeCca K MO3HAHUIO U UCCIICA0BATENbCKOM AESTENBHOCTH;

TOTOBHOCTHU M CIIOCOOHOCTH K HENIPEPHIBHOMY 00pa30BaHUIO U CAMOOOPa30BaHUIO, K AKTUBHOMY
IIOJIyYEHHUIO HOBBIX 3HaHUH 10 XUMUHU B COOTBETCTBUU C KU3HEHHBIMU TOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSM Tpy/a B pa3IM4HbIX chepax mpohecCHOHAIBHOMN NeITeIbHOCTH.

MeTanpeaMeTHblIe pe3yabTaThl

MertanpeaMeTHble pe3yibTaThl OCBOCHUS y4e€OHOTro mpeaMera «XUMHs» Ha YPOBHE CPEIHEro
o011ero 06pa3oBaHus BKIIOYAIOT:

3HauYuMble JUIs (OPMUPOBAHHUS MHUPOBO33PEHHUS OOYyYalOIMIMXCS MEXKIUCIUIUIMHAPHBIE
(MexTmpeAMETHbIE) OOILEHAyYHbIE MOHSATHUS, OTPaXKAIOUIUE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U
CHCHI/I(‘bI/IKy MCTOJ0B IMO3HAaHHs, UCIIOJIB3YEMBIX B €CCTECCTBCHHBIX HAYKaX (MaTepI/ISI, BCIICCTBO, DHCPI'UA,
SABJICHHUEC, TTPOLIECC, CUCTEMA, H&y‘IHLIfI q)aKT, OPUHOMII, TUIIOTE3a, 3aKOHOMCPHOCTD, 3aKOH, TCOPHUA,
nccaeaoBaHue, HaO0IeHNEe, U3MEPEHHE, SKCTIEPUMEHT U IPYTHe);

YHHUBEpCcaJbHble y4eOHbIE NEHCTBUS (IMO3HABaTENbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE),
obecrieunBaronue ¢GopMupoBaHue (YHKIIMOHATHLHOW TPAMOTHOCTH M CONUAIBLHON KOMIETCHITMH
00yJaroImXcs;

CIOCOOHOCTh oOyuarouuxcs HCITOJIb30BAThH OCBOCHHBIE MEXIUCLIUIIIIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS M YHHBEpCcalbHbIe yueOHbIE IEHCTBUS B MO3HABATENbHON U COLMATBHON
MIPaKTHKE.

MertanpeaMeTHble  pe3ylbTaThl  OTPaXKAIOT  OBJIAJICHHME  YHUBEPCAIBHBIMU  YYEOHBIMHU
[T03HABATEIbHBIMA, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JICUCTBUSMU.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJjornueckue neiicTBHA:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTH U aKTyalM3UpOBaTh MpoOJieMy, BCECTOpPOHHE €
paccMaTpuBarth;

ONPENENATh UEIH IEATEIbHOCTH, 3a/1aBast MapaMeTPbl U KPUTEPUU UX JOCTHKEHUS, COOTHOCUTh
pe3ynbTaThl IEATEIBHOCTH C TIOCTABICHHBIMU LIEISIMU;

WCIIOJBb30BATh IIPU OCBOEHUM 3HAHUM NPUEMBI JIOTMYECKOTO MBIIIJICHUS — BBLACIATH
XapaKTEpHbIE MPU3HAKU MTOHATUN U YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE
TOHATHS ISl OOBSICHEHUS OTACTbHBIX (PAKTOB U SBICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKALIUY BEIIECTB M XUMHUYECKHUX PEaKIInii;

YCTaHABJIMBATh PUYMHHO-CIIEICTBEHHBIE CBS3U MEXy U3y4a€MbIMU SIBICHUSMU;

CTPOUTH JIOTHUECKHUE pACCYyXJeHUs (MHIYyKTHBHbBIC, NEAYKTUBHBIC, TI0O aHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH U TPOTHBOPEYHS B pPAacCMaTPUBAEMbBIX SBICHUSAX, (OPMYIUPOBATH BBHIBOJABI U
3aKITHOYEHUS;

MPUMEHSITh B TPOIECCE IMO3HAHWSA, HWCIOJIB3YeMblE B XUMHUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJEeNH, MpeoOpa3oBhIBaTh MOJICNbHBIE MPEICTaBICHUS — XUMHUYECKUW 3HAK (CHMBOJI) SJIEMEHTa,
XuUMHueckas (popmyna, ypaBHEHUE XUMHUECKON pPeaKIK — IMPU PEIIeHUH YueOHBIX MO3HABATENbHBIX U
MPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHBIE MOJEIIbHbBIE PEICTABICHUS JJIs BbISIBIICHUS XapaKTEPHBIX
MPU3HAKOB U3Y4YaE€MbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

ba3zoBble ucciienoBaTe/ibCKMe AeHCTBUSA:

BJIaJIETh OCHOBAMHM METOJOB HAY4YHOTO T[IO3HAHMS BEIIECTB M XUMHUYECKUX PEaAKIIMil;

(dbopMynTUpOBaTh LENH U 33Ja4d MCCIEIOBAHUS, UCIOJL30BATh MOCTABICHHBIE U
CaMOCTOSITENIbHO COPMYTUPOBAHHBIE BOIMPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(hopMHUPOBaHMSI TUTIOTE3BI TIO TPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJIETh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS M TPOBEICHUS YUCHHUUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOJATh 332 XOJOM IPOIECcca, CaMOCTOSTEIBHO



MIPOTHO3MPOBATH €r0 Pe3yIbTaT, (HOPMYIUPOBATH 0OOOIIEHHUS U BHIBOJIBI OTHOCUTEIHHO JI0CTOBEPHOCTH
PE3yIbTAaTOB MCCIEAOBAHUS, COCTABIISATE 0OOCHOBAHHBINM OTUET O MPOJICIaHHON paboTe;

npuoOpeTaTh OMBIT YICHUYECKON HCCIIEI0BATEIbCKON U MPOEKTHON JIEATEILHOCTH, TPOSIBIISATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY MOMCKY METOJIOB pEIIeHUS MPaKTHYECKUX 3a/ad,
IIPUMEHEHHIO PA3JIMYHBIX METO/I0B IIO3HAHMUSL.

Pa6ora ¢ unpopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(pOpManuu (HAyYHO-TIONMYJISApHAs JIUTEpaTypa
XMUMMUYECKOTO COJIEp’KaHus, CIPaBOYHbIE TOCOOMs, pecypchl UHTepHeTa), aHanu3upoBaTh HHPOPMALHIO
pa3NUYHBIX BHUJOB W (OpPM TPEACTABICHUS, KPUTHUYECKH OLEHUBATh €€ JIOCTOBEPHOCTh W
HENPOTUBOPEYNBOCTD;

(bopMyIIMpOBaTh 3aIIPOCHI U TPUMEHSTH Pa3IMYHBIE METO/IBI ITPU IMTOMCKE M 0TOOpE HH(OPMAIIHH,
HE0OX0IMMOM ISl BHITIOJIHEHUS YUeOHBIX 33a]1a4 ONPE/IeIEHHOTO THUIIa;

pUOOpeTaTh OMBIT HCHOJB30BaHUS HWH(OPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAlbHYIO (GOpMY IMpeAcTaBiIeHUs HHPOpPMALUHU (CXEMBI,
rpaduku, 1uarpamMmsl, TaOJIUIbI, PUCYHKH U JPYTHUE);

HCII0JIb30BaTh HAYYHBIH S3bIK B KQUE€CTBE CPEeACTBa IPU paboTe ¢ XUMHUYECKON MHpOpMaLIUe:
MPUMEHATh MEXIpeAMeTHble ((u3nueckne W MaTeMaTHUeCKHWe) 3HAaKM M CHUMBOJBI, (OPMYIIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;

MCI0JIb30BaTh U MPeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKHUE CPEJICTBA HATJISIIHOCTH.

KoMMyHHKaTUBHBIEC YHUBEpPCaJIbHbIEC YUeOHbIE 1eCTBUS:

3a/laBaTh BOIPOCHI MO CYHIECTBY OOCYXJaeMOW TeMbl B XOJ€ aualiora W/WIu IUCKYCCHUH,
BBICKA3bIBATh HJIeH, POPMYIUPOBATH CBOU MPEUIOKEHHUS] OTHOCUTENILHO BBIIIOJHEHHS MPEATI0KEHHOM
3a/1a4H;

BBICTYNIaThb C IPE3CHTAlMEN pE3yIbTaTOB IIO3HABATEIBHON JIESATEIBHOCTH, IOJyYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHHKAMH IIPH BBIIIOJHEHUH XUMHUYECKOTO HKCIEPHMEHTA,
IIPAKTUYECKON paboThl MO MCCIEIOBAHUIO CBOMCTB M3y4aeMBIX BEIECTB, peaau3alMd y4eOHOTro
npoekta M (GopMyaMpoBaTh BBIBOJBI 10 pe3yabTaTaM IPOBEAEHHBIX HCCIEIOBAHUN ITyTEM
COIJIACOBAHUS MO3ULUHI B X07e 00CYX/I€HUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIe 1eliCTBUS

CaMOCTOSITEJIBHO IUIAHMPOBAThb M OCYILECTBJIATh CBOK II03HABATEIbHYI JEATEIBHOCTD,
ompenenss €€ LeId U 334a4d, KOHTPOJIMPOBATH U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
IIpe/uIaraeMblii aITOPUTM JICHCTBUI IPU BHINOJIHEHUH YY€OHBIX M MCCIIeI0BATEIbCKHUX 3a/1a4, BBIOMPATh
Hauboisiee FPPEKTUBHBIN CIIOCOO MX PELIeHHs C y4ETOM IOIy4eHHs] HOBBIX 3HAHMH O BELIECTBAaX U
XMUMHMYECKUX PEAKLHAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH IEATEIBbHOCTH HAa OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.

IIpenmeTHbie pe3yJibTaThI

10 KJIACC

IIpenmeTHple  pe3ynabTaTbl  OCBOEHHs  Kypca  «OpraHmyeckas XHMHS»  OTpPaXkaroT:

Cc(OPMHUPOBAHHOCTh MPEACTABICHUNA O XUMHUYECKOM COCTaBIAIOIIEH eCTeCTBEHHO-HAYYHON
KapTUHBI MUPA, POJIM XUMUH B TIO3HAHUM SIBJICHUN IPUPOJIbL, B POPMUPOBAHUH MBIIICHUS U KYJIBTYPbI
JMYHOCTH, €€ (PYHKIIMOHAIbHON I'paMOTHOCTH, HEOOXOIUMOMN /sl peleHHs] MPAKTUYeCKUX 3a7ad |
9KOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0pPOBBIO M IPUPOTHOM CpeJie;

BJIQJICHUE CHUCTEMOM XMMHYECKHMX 3HAHWMM, KOTOpas BKJIIOUAET: OCHOBOIIOJIATAIOUINE MOHITHS
(XMMMUYECKHI ~ 2J€MEHT, aToM, »JJEeKTpOHHas o0O0JIoYka aToMa, MOJIEKYJa, BaJEHTHOCTD,
AJIEKTPOOTPHUIIATEIBHOCTh, XMMUYECKas CBsI3b, CTPYKTYypHas (opMyna (pa3BEpHYTast U COKpaIlEHHast),
MOJIb, MOJIIPHAsE Macca, MOJISIPHBIA 00BEM, YTIepOAHBIH CKeleT, PyHKIMOHAIbHAS TPYIIa, paauKal,
M30MEpHs], U30MEPBI, TOMOJIOTUYECKUH Psifl, TOMOJIOTH, YIJIEBOOPOAbI, KUCIOPOI U a30TCOAEp KAILIE
COEJIMHEHUS, MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COEAMHEHHUS); TEOPUU U
3aKOHBI (TEOpHUSl CTPOCHMS OpraHudeckux BemecTB A.M. byriepoBa, 3akOH COXpaHEHHMsS MAacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUIN S3bIK XMMHH; MUPOBO33PEHUYECKHE 3HAHMS, JIeXKAIUe B
OCHOBE MOHUMAHUS PUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUM, (DAaKTOJIOTHUECKUE CBEICHUS
0 CBOICTBax, cocTaBe, MOJyYeHUH U 0€301aCHOM UCIOJIb30BAHUH BaKHEHIITNX OPraHNYEeCKUX BELIECTB
B OBITY M TPAKTUYECKON JEATEIILHOCTH YEIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHUU BBISABISATH XapaKTepHbIC NMPU3HAKH MOHATUH, YCTaHABIMBATh WX
B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME IOHSTHUSI IIPU OINKCAHUU COCTaBa, CTPOCHUS U
MPEBPALLECHUN OPraHUYECKUX COCIMHEHU;

Cc(OPMHUPOBAHHOCTh yMEHHH HCHOJIB30BaTh XMMHYECKYI0 CHMBOJHUKY Ui COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalm€HHOW) (GopMyn OpraHHUECKHUX BEUIECTB U
YPaBHEHUN XUMHYECKUX pEaKLui, M3rOTABIMBATH MOJEIN MOJIEKY] OpPraHMYECKUX BELIECTB JUIf
WUTIOCTPALMKM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOECHUS;

c(OPMHUPOBAHHOCTh YMEHHMI YCTAaHABIMBATh TNPHUHAUICKHOCTh H3YUYEHHBIX OPTaHMYECKHX
BEIIECTB 110 MX COCTaBY M CTPOCHHIO K OINPENEIIEHHOMY KJIacCy/TPYNIe COSAMHEHUH (yTriIeBOIOPOIBL,
KHUCJIOPOJI U a30TCOJIEprKalllle COEAUHEHNS, BBICOKOMOJIEKYJIIPHbIE COEIMHEHUS ), 1aBaTh UM Ha3BaHUS
no cucremarudeckoit Homenkiarype (IUPAC), a Takke NpUBOAUTH TPUBUAIBLHBIC HA3BAHUS OTICIBHBIX
OpraHMYeCKUX BEIIECTB (ITWUJICH, NPONWIEH, aleTWIEeH, >3TUICHIJIMKOJb, TJIULIEpUH, (EHOI,
dbopmanpaeruy, aneTaablerujl, MypaBbHHas KHUCJIOTa, YKCYCHas KHCIIOTa, OJIEMHOBas KHCJIOTa,
CTeapuHOBAas KUCJIOTA, IIII0K03a, GPyKTO3a, Kpaxmal, LeIt0103a, TIHIHH);

cOpPMUPOBAHHOCTh YMEHHUS OMNpPEAEATh BHJBl XHMHUYECKOM CBA3M B OpPraHUYeCcKUX
COeIMHEHUSX (OJIMHAPHbIE U KPAaTHBIE);

c(OpPMUPOBAHHOCTh YMEHUS IPUMEHSTD MOJI0KEHNUS TEOPUU CTPOEHUSI OPraHMYECKUX BEIIECTB
A.M. bytnepoBa st 00BsICHEHUS 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXPAaHEHHUS MaCChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUI XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PU3NUECKHE U XMMHUYECKHE
CBOMCTBa THUNHMYHBIX NPEACTaBUTENEH pa3IMUHBIX KJIACCOB OpPraHWYECKUX BeIlleCcTB (METaH, 3TaH,
STWJICH, TPOINWJICH, ameTwieH, OyramueH-1,3, mermnOyraaumen-1,3, OCH30J, METaHOJ, 3TaHOI,
STUJIEHTJIUKOJIb, TJIUIEpUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYCHas KHUCJIOTHI, TJIIOKO3a,
Kpaxmal, IeJIJTI0J103a, aMUHOYKCYCHAsI KHCIIOTa), UJUTFOCTPUPOBATH T€HETUUECKYIO CBA3h MEXKIAY HUMU
YpaBHEHUSMH COOTBETCTBYIOIIUX XUMUYECKHX PEAKIUil ¢ UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOpMYyII;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTePU30BaTh HCTOUYHUKHU YTJIEBOJAOPOTHOTO CHIpbs (HEPTH,
MPUPOJHBIN Ta3, Yrojib), CHOCOOBI HMX TEpepadOTKM M MPAKTHUYECKOE TPUMEHEHHUE IMPOJTYKTOB
nepepaboTKH;

cOpMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIUMCIIEHUS MO XUMHUYECKHM YpaBHEHUSM (MaccChl,
00BbEMa, KOJIMYECTBAa MCXOJHOIO BEUIECTBA MM MPOAYKTA PEaKIMU [0 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIUN);

cOpMUPOBAHHOCTh YMEHUH BIAJETh CHUCTEMOH 3HAHUNH 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHUS, UCTIOJIB3YEMbIX B XUMUU MPH U3YUYEHUU BEIIECTB M XMMUYECKUX SIBJICHUN (HaONIO/EHuE,
U3MEpeHue, SKCIEPUMEHT, MOJIEIMPOBAHHUE), HUCIOJIb30BaTh CHUCTEMHbIE XHMHUYECKUE 3HAHUS IS
NPUHATHS PEIIeHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYaIUsX, CBSA3aHHBIX C BEUIECTBAMH M HX
MIPUMEHEHHUEM;

chOpMUPOBAHHOCTh YMEHUN COONIONATh MpaBUiia MOJIH30BAHUS XHUMHYECKOW MOCYI0M u
nabopaTopHbBIM OOOpYIOBAaHUEM, a TaK)Ke MpaBuja OOpalIeHUS C BEIIECTBAMH B COOTBETCTBHM C
WHCTPYKIHUSMU IO BBITIOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBIMOJHITH XUMHUYECKUH OKCIIEPUMEHT
(mpeBpalieHuss OpraHMYeCKUX BEIIECTB MPU HArPEBAHUH, TIOTYUSHHE ITUIICHA U H3YYEHHUE €ro CBOICTB,
KayeCTBEHHbIE pEaKIMM OPraHMYeCKUX BEIIECTB, JCHATypauus OEJKOB NpU HarpeBaHWM, LIBETHHIE
peakuuu OeJIKOB) B COOTBETCTBUM C IIPaBUIIAMH TEXHUKH 0€30MaCHOCTH IPHU 00pallleH!H C BEIIeCTBaMH
U J1abopaTopHbIM 000pPYJOBAHUEM, MPECTABIIATh PE3yIbTaThl XUMHUUECKOTO 3KCIIEpUMEHTa B (popme
3allUCH YpPaBHEHUI COOTBETCTBYIOIIMX peakuuii U (opMyIMpoBaTh BBIBOJBI Ha OCHOBE 3THX
pE3yJIBTaTOB;

C(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH aHAIU3UPOBaTh XUMMYECKYI0 HH(OpMALHIO,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHHUKOB (Cpe/icTBa MaccoBOM MH(popMaru, IHTepHET U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUH COOMIONATh MPaBUiIa SKOJIOTHUYECKH 11e7IeCO00Pa3HOTO MOBEICHHS
B OBITY U TPYAOBOH JIEATENFHOCTH B LIEJIAX COXPAHEHHUSI CBOETO 370POBBS U OKpYXAIOIIeH IpUpOJHOM
Cpelbl, OCO3HABAaTh OMACHOCTb BO3JEHCTBUS HAa KUBBIE OPraHU3MBbl ONPEICIEHHBIX OPraHUYECKUX
BEIIEeCTB, MOHMMas cMbici mokazartens IIJIK, mosicHATh Ha mpuMepax cHnocoObl yMEHBIIEHUS H
MIPEIOTBPALLEHUS UX BPEIHOTO BO3ACUCTBHS HA OPraHNU3M UYEJI0BEKa,
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JIIsL O6yanOIHHXC$I C OrpaHUYCHHBIMH BO3MOJKHOCTAMHU 300POBbA: YMCHUC ITPUMCHATH 3HAHUSA
00 OCHOBHEBIX JOCTYIIHBIX MCTOAAaX IMO3HAHUA BCIICCTB U XUMHUYCCKUX SIBJ'IGHI/II;'I;

IUISL CTIETIBIX M CJIA00BUIIINX OOYJarOIUXCs: YMEHHE HCIOJIb30BaTh PENbeHO TOUCUHYIO
cucreMy obo3HaueHuii JI. bpaiiis 11 3anucu XuMu4eckux Gpopmyi.

11 KJIACC

[IpenMeTHBIC pe3yNIbTaThl OCBOCHUS Kypca «OOIIas W HEOpPraHuvecKas XUMHS» OTPaXKaroT:

c(OPMHUPOBAHHOCTH MPEJICTABICHHUI: 0 XUMHUYECKON COCTABJISIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIU XUMUHU B TIO3HAHUU SIBIICHUN TTPUPOJIBI, B GOPMUPOBAHUN MBIILICHUS U KYJIbTYPbI
JTUYHOCTH, €€ (QYHKIHMOHAIBHON T'PaMOTHOCTH, HEOOXOJAMMOM ISl PEIICHHS MPAKTUYECKUX 33134 U
IKOJIOTHYECKA 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 37I0POBBIO M PUPOIHOM Cpe/Ie;

BIIQJICHUE CHCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOTIOJIATAIOIIUE TTOHSTHS
(XMMHYECKHI 2JIEMEHT, aTOM, H30TOII, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJICKYJ1a, MOJIb,
MOJISIpDHBIA 00BEM, BAJICHTHOCTb, AJIEKTPOOTPUIIATETLHOCT, CTETICHh OKHUCIICHUS, XUMHYECKas CBSI3b
(koBasieHTHAs, HIOHHAS, METAJUTMYECKAs, BOJIOPOIHAS ), KpUCTATUITMUECKAs PEIIETKA, TUITBI XUMHUYECKUX
peakiuii, pacTBOP, DIEKTPOJHTHI, HEIJIEKTPOJUTHI, ICKTPOJIUTHUECKAS TUCCOIUAIUS, OKHCIHUTED,
BOCCTAaHOBUTEIIb, CKOPOCTh XUMUYECKOM PEaKIINK, XUMUYECKOE PABHOBECHE); TCOPUH U 3aKOHBI (TEOPUS
AIEKTPOJIUTUYECKON AuccolManun, nepuoauyeckui 3akoH J[.MI. MenneneeBa, 3aKOH COXpaHEHUS
MacChl BEIECTB, 3aKOH COXPAaHEHHS M TIPEBPALICHUS OSHEPTHH TMPU XUMHUYECKUX PEAKIIUAX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHU, MHUPOBO33PEHUYECKHE 3HAHUS, JIeXKAIIUe B OCHOBE
MMOHUMAaHMSI TIPUYMHHOCTH W CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJOTUYECKHE CBEICHUS O
CBOMCTBAX, COCTaBe, MOJIyYeHUH U 0€30TTaCHOM HUCTIOb30BAHIH BRXKHEUIIINX HEOPTAHUIECKUX BEIIECTB
B OBITY ¥ IPAKTUYECKOMN JCATEIHHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBISBIISATH XapaKTepPHbIE MPU3HAKUA TMOHSATHH, YCTAaHABIWBATh HUX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA MPHU ONMUCAHUN HEOPraHUYECKUX BEIIECTB U
UX TIPEBPAILCHUI;

c(hOpPMHUPOBAHHOCTh YMEHUM HCITOIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsI COCTaBICHUS (HOPMYIT
BEIIECTB M YpPaBHCHHMI XHMHUYECKHX peakiuid, cucremarndeckyro Homenkiatypy (IUPAC) u
TPUBHUAIILHBIC HA3BaHMS OT/ICTLHBIX HEOPTAaHMYECKHUX BEIIECTB (yrapHBIi ra3, yrieKUCIbli ra3, aMMHUaK,
raméHasi U3BECTh, HeTalEHas U3BECTh, MUThEBAS COJA, TUPUT U JAPYTHUC);

c(hOpMUPOBAHHOCTh YMEHUU OMPEIEIATh BAJICHTHOCTh W CTCICHb OKHUCICHHUS XHUMHYECKUX
AJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTaBa, BHJ XUMUYECKOW CBS3M (KOBAJICHTHAsl, MOHHAs,
MeTaJUTMYecKasi, BOJOPOIHAS) B COCTUHEHUSX, TUIT KPUCTAIUTMYECKON PEIIETKH KOHKPETHOTO BEIECTBA
(aTomMHas, MOJEKyJIApHAas, HWOHHAs, META/NIMYeCKas), XapaKTep CpeIbl B BOJHBIX pPacTBOPax
HEOPraHWYECKUX COCAMHEHU;

chOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATH IPUHAICKHOCTh HEOPTAaHUYECKUX BEIIECTB 110 UX
COCTaBY K OIPENEIEHHOMY KIIACCy/TpyIIe COeIMHEHUN (MPOCThIE BEIIeCTBA — METAJUIBI M HEMETAaJLIbI,
OKCH/IbI, OCHOBAHHSI, KHCIIOThI, aM(POTEPHBIC THIPOKCHIbI, COJIN);

chOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICT Mepuoanyeckoro 3akona /.M. Menneneesa u
J€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, 00BSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIIHH;

chOpPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE ATOMOB XUMHUYECKHX
aneMeHTOB 1-4 mepuonoB llepuonnyeckoit cucrembl xumuueckux snemeHToB JI.M. Mengeneesa,
UCIIONIB3Ysl TOHSTUS «S-, P-, O-3J€KTPOHHBIE OPOMTAINY, «IHEPreTHUECKHE YPOBHH», OOBSCHSITH
3aKOHOMEPHOCTU M3MEHEHMSI CBOWCTB XMMHUYECKHMX 3JIEMEHTOB M MX COEIMHEHWI MO Mepuojam u
rpymnmnam Ilepuoanueckoit cucremsl XuMudeckux aneMeHToB .M. Menneneesa;

chOpMUPOBAHHOCTh YMEHMI XapakTepu30BaTh (OMUCHIBATh) OOIIME XWMUYECKHUE CBONCTBA
HEOPraHMYECKHX BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEPK/IATh CYILIECTBOBAHUE M€HETUYECKON CBS3U
MEX]y HEOPraHMYECKUMHU BEIECTBAMH C IOMOIIBI0 YPAaBHEHHI COOTBETCTBYIOLIUX XHUMHUYECKUX
peaKuuii;

chOPMUPOBAHHOCTh YMEHHS KJIACCH(PHUIIMPOBATh XHUMHYECKHE PEAKIUU TO0 Pa3IUnYHBIM
npu3HaKaM (YHCITy U COCTaBy PEarupyIOUIUX BEIIECTB, TETIOBOMY 3(PQEeKTy peakluu, U3MEHEHHUIO
CTETeHel OKUCIICHHSI SJIEMEHTOB, 0OPaTUMOCTH PEAKINH, YIaCTHIO KaTaan3aTopa);
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c(OPMHUPOBAHHOCTh YMEHUH COCTABIIATh YPAaBHEHUS PEaKIUil pa3jIM4YHBIX THUIIOB, MOJHBIC H
COKpAaII€HHBIC YPaBHEHHS PEeaKUUii HIOHHOTO 0OMEHA, YUUTBIBAsl YCIOBUS, IPU KOTOPBIX 3TH PEAKIUU
UIYT 10 KOHIIa;

c(OPMHUPOBAHHOCTH YMEHHUH MPOBOAMUTH PEAKLUH, MOATBEPIKAAIOUINE KaueCTBEHHBIH COCTaB
Pa3IMYHbIX HEOPraHWYECKUX BEILECTB, PACIO3HABATH OIBITHBIM IYTEM HMOHBI, NPUCYTCTBYIOIIHNE B
BOJIHBIX PaCTBOpPaX HEOPraHUUECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUH pPAaCKpBIBaTh CYIIHOCTh OKHUCIHTEIHHO-BOCCTAHOBHTEIBHBIX
peaxiuii IoCpeCTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITUX PEeaKLMii;

c(OPMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCHMOCTb CKOPOCTH XHMHYECKOW pPEaKIUU OT
pa3NUYHBIX (PAKTOPOB; XapaKTEP CMEIICHUS XUMUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozaeiictBus (mpuniun Jle [larense);

c(OpPMHUPOBAHHOCTh YMEHHMIl XapaKTepHU30BaTh XWMHUYECKHE IPOIECCHI, JIeXKAlllue B OCHOBE
MIPOMBIIIIJIEHHOTO TIOJyYEHHs] CEPHOM KUCIIOThI, aMMHUaKa, a Takke cOPMUPOBAHHOCTH MPEACTABICHUN
00 00ImMX HAyYHBIX MPUHIUIIAX U SKOJIOTUUYECKUX MPpoOIeMax XUMHUYECKOTO MPOU3BO/ICTBA;

c(OpPMHUPOBAHHOCTh YMEHUI MPOBOANUTH BBIYMCIIEHHS C UCIOJIb30BAHUEM IMOHSTHUSI «MaccoBast
JI0JIsl BEIleCTBA B PacTBOpe», OOBEMHBIX OTHOLIEHUI Ta30B MPU XUMHUYECKUX DPEAKIMIX, MAacChl
BEIIECTBA WM 00BbEMA ra30B MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce MM OOBEMY OJHOTO U3
YYacTBYIOIIMX B PEaKIUU BELIECTB, TEIJIOBOTO 3(p¢eKTa peakiry Ha OCHOBE 3aKOHOB COXpPaHEHHs
Macchl BEIECTB, MPEBPAILEHUS U COXPAaHEHUS YHEPTHH;

chOpMUPOBAHHOCTh YMEHHH COONIOAATh MpaBHJIa TOJH30BAHUS XUMHUYECKOW TIOCYAOH |
abopaTOpHBIM 00OPYIOBAaHMEM, a TAKXKE TMpaBWJia OOpaIEHUsS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKUHUSMU IO BBITIOJIHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHMHM IUIAHUPOBATh U  BBINOJHATH XUMHYECKUH OKCHEPUMEHT
(pasnokeHue MepoKCHAa BOJOPOJAa B MPHUCYTCTBHM KaTalu3aTopa, ONpeAeieHHE Cpelbl pacTBOPOB
BEILIECTB C MOMOUIBI0 YHUBEPCAIBLHOTO HHAMKATOPA, BIMSHUE Pa3IHYHBIX (PAKTOPOB Ha CKOPOCTh
XMUMHYECKOHN peaklnu, peakllud HOHHOTO 0OMeHa, KaueCTBEHHBIE PEeaKIMK Ha cyabdar-, kapOoHaT- U
XJIOPUA-aHUOHBI, HA KATUOH aMMOHUS, PEIIEHUE YKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMaM «MeTajisl» U
«Hemerannel») B COOTBETCTBUM C MpaBUIaMU TEXHUKU 0€30MAaCHOCTH MPHU 0OpallleHHH ¢ BEIleCTBaMU
1 1a00paTOpHBIM 000PYIOBaHUEM, MPEACTABIATh PE3YyIbTaThl XUMUYECKOTO 3KCIIEpUMEHTa B (opMme
3aliCH YPaBHEHUU COOTBETCTBYIOIIMX peakuuid u (GOopMyIHUpoBaTh BBIBOJABI Ha OCHOBE JTHUX
pe3ynbTaTOB;

chOpPMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIU3UPOBATh XHMUYECKYI0 HMH(OpPMAIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeCTBa MAaCCOBOI KOMMYHHUKAIUU, IHTEpHET U APYrux);

chOpMUPOBAHHOCTh YMEHUN COOJIIO/IaTh MPaBUiIa KOJOTUYECKH 11€1eco000pa3HOro MoBeIeHUs
B OBITY U TPYAOBOM JIEATEIBHOCTH B LIESAX COXPAHEHHS CBOETO 3[I0POBBS U OKPYKAIOIIEH MPUPOTHON
Cpelibl, 0CO3HABaTh OMACHOCTh BO3/ICUCTBUS HA KUBbIE OPraHU3MBbl ONPEACIEHHBIX BELIECTB, IOHUMAs
cmbicn nokazatens [IJIK, moscHAT, Ha mpuMepax crmocoObl YMEHBIICHHsS M MPEAOTBpAIEHUs HX
BPEHOTO BO3JICHCTBHS HAa OPraHU3M YEJIOBEKa;

JUI 00Y4aIOUIUXCS C OTPAHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBBS: YMEHUE MPUMEHSITh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XMMHUECKUX SIBJICHHUIA,

JUIS CIETBIX M cIabO0BUIAMIMX OOYYaroIIMXCS: YMEHHE HCIOJIb30BaTh pelbe(HO TOYECUHYIO
cucreMy obo3HaueHui JI. bpaiins i 3anucu XuMu4eckux Gopmyi.

TemaTnueckoe IJIAHUPOBAHHUE IO XUMHUH

10 kaace
KonnuectBo yacos ONEKTPOHHBIE
Ne | HanmeHoBaHue pa3aenos X (uncpossie)
/1 | ¥ TEM MPOrpaMMBbl Beero | OHTPOJIBHDIC Ilpaxriraeciue oOpa3oBareybHbIe
paboThI paboThI pecypehl
Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKON XMMHUH
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1.1 | cTpoeHus OpraHuYECKUX 3 https://m.edsoo.ru/7f
coequHeHuit A. M. 41837c
byrneposa
Wroro mo paznmery 3
Paznen 2. YriaeBoaopoanl
[Ipenenbubie bubnuoteka [JOK
2.1 | yrueBoaopoab — 2 https://m.edsoo.ru/7f
AJIKAHBI 41837c
Henpenenbusbie bubnuotexa [JOK
2.2 | YrIeBOJOPOJIBI: ANKEHBI, 6 1 https://m.edsoo.ru/7f
aJIKaIMEHbl, aJIKUHBI 41837c
A bubnuotexa [JOK
2.3 pOMATHHCCKIE 2 https://m.edsoo.ru/7f
YTIIEBOIOPOIBI 41837¢
[IpupoHbIE HCTOYHHUKHU bubnuoreka [JOK
2.4 | yrieBoIOpOJOB M UX 3 1 https://m.edsoo.ru/7f
nepepaboTka 41837c
Hroro mo pazneny 13
Pa3nen 3. Kuciaopoacoaepxkaiue opraHudeckue coeJHHeHus!
bu6moreka [IOK
3.1 | Couprsl. ®enon 3 https://m.edsoo.ru/7f
41837c
AnbOernuael. bu6moreka [IOK
3.2 | KapOoHOBBIE KHUCIIOTHI. 7 1 https://m.edsoo.ru/7f
CrnosxHbie 23U 41837c
bu6moreka [IOK
3.3 | YraeBomsl 3 1 https://m.edsoo.ru/7f
41837c
Hroro mo pazmeny 13
Paznen 4. A3oTconep:kanie opraHnyecKue CoemHeHUsI
bubmuoreka [{OK
4.1 gﬁﬁimmm Berxi 3 https://m.edsoo.ru/7f
' 41837c
Utoro mo pazneny 3
Pazgen 5. BoicokomoJieKyJ/IsipHbIe COeITHHEHUS
0 K bu6mmoreka [JOK
51 Bnicxzccm' ayIyrHa. 2 https://m.edsoo.ru/7f
0710 41837c
Hroro no pazneny 2
11 kaacc
Ne | HammeHoBaHue pa3ziesioB Kosnyectso yacos
/Tl | ¥ TEM MPOTPAMMBI B K I INCKTPOHHBIC
cero | KonTponbHbie PaKTHUYECKHE (mdpossre)
paboThI paboThI
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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
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

00pa3zoBaTesbHbIC
pecypchl

Paznen 1. TeopeTnyeckue 0CHOBBI XUMUM

CrpoeHue aToMOB.
[Tepuonnueckuii 3aKOH
u [lepnonnueckas

bu6mmoreka [IOK
https://m.edsoo.ru/7f

11 CUCTEMA XUMUUYECKUX 3 41837c
anemenTtoB /1. W.
Meuneneena
CrpoeHue BelecTsa bubmmorexa [IOK
1.2 leo 5 1 ) 4 https://m.edsoo.ru/7f
rooOpa3zue BemecTB 41837¢
bu6moreka [IOK
1.3 | Xumuueckue peaxiuu 6 https://m.edsoo.ru/7f
41837¢c
Hroro mo paznmery 13

Pa3nen 2. Heopranuueckasi XuMust

bu6moreka [IOK
2.1 | Meramuibl 6 https://m.edsoo.ru/7f
41837c
bu6moreka [IOK
2.2 | Hemeramis 9 https://m.edsoo.ru/7f
41837c
CBsI3b HEOPraHUYECKUX bubmorexa HOK
23 | U OPrAHIICCKIX 2 https://m.edsoo.ru/7f
: P 41837¢c
BEILECTB
Hroro mo pazueny 17
Paznen 3. XumMus u ;KU3HL
bu6mmoreka [IOK
3.1 | XuMmwus u XKHU3HB 4 https://m.edsoo.ru/7f
41837c
Utoro mo pazneny 4
OBILIEE KOJIMYECTBO 34
YACOB IIO ITPOT'PAMME
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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

10 KUIACC

Ne Tema ypoxa KomuecTBo DJIeKTpOHHbIe I (ppoBbIE
n/n o0pa3oBaTe/bHbIE pecypchl
9ac0B

bu6mmoteka LIOK
ol . https://lesson.edu.ru/my-school/lesson/a9f3d191 -
pEeAMET OPraHNYeCKOn
1 XMMHH, €8 BOZHUKHOBEHHUE 1 Sele-4e24-ac02-
’ i efbl6fa49f6a?backUrl=https://urok.apkpro.ru/&token

Pa3BUTHC H SHAYCHUC =00d3¢187hded0129a346af2 1 affaa6a9e375h1c38cf3

d61632acf9035¢32a694
bu6mmoreka [IOK
Teopust crpoeHust https://lesson.edu.ru/my-school/lesson/c935a58c-
2 OPraHN4YeCKUX COCTMHEHUN 1 ab0e-4c59-9dcf-

A. M. bytnepona, eé 20517ae4b52e?backUrl=https://urok.apkpro.ru/&toke

OCHOBHBIE ITOJIOKECHUSA n=00d3c187bded0129a346af21affaa6a9e375b1c38cf
3d61632acf9035c32a694

IIpencrasnenue o

NG bu6mmorexa [JOK

Kiaccudukanuu
https://lesson.edu.ru/my-school/lesson/726ee099-

OPraHUYECKHUX BEIIECTB.

3 Homenknarypa 1 ela9-4101-bBbe-

(cucTeMaTHIcCKas) B b4cb589aead1?backUrl=https://urok.apkpro.ru/&toke
n=00d3c187bded0129a346af21affaa6a9e375b1c38cf

TpUBHATIBHBIC HASBAHIA 3d61632acf9035c32a694

OpPraHUYECKUX BELECTB

bu6moreka [JOK
Ax . https://lesson.edu.ru/my-school/lesson/258ddc06-
KaHBbI: COCTaB U
4 CTPOCHHE, TOMOJIOTUYECKHUIA 1 €c23-475c-3d7-
’ ed82fcaddd02?backUrl=https://urok.apkpro.ru/&toke
pAan n=00d3c187bded0129a346af21affaa6a9e375b1c38cf
3d61632acf9035¢32a694
bu6mmoreka [JOK
M https://lesson.edu.ru/my-school/lesson/96419271-
€TaH U dTaH —
5 MPOCTEHIINE MPEICTABUTEIN 1 bbc8-44b9-b3ea-
81a2be75c47a?backUrl=https://urok.apkpro.ru/&toke
alIkaHoB n=00d3c187bded0129a346af21affaa6ade375b1c38cf
3d61632acf9035¢32a694
bubnuoreka [JOK
https://lesson.edu.ru/my-school/lesson/4038171e-
6 AJIKEHEBI: COCTaB U 1 4158-4bd1-ae98-

CTPOEHHME, CBOMCTBA 18dc1cfb9399?backUrl=https://urok.apkpro.ru/&toke
n=00d3c187bded0129a346af21affaa6a9e375b1c38cf
3d61632acf9035c32a694

bubmmorexa LIOK
95 https://lesson.edu.ru/my-school/lesson/05ab5925-
TWIEH U IPOIUIEH —
7 MpOCTEMIINe NPeICTaBUTENN 1 baBe-499e-8400-
p 70b5e8db71ae?backUrl=https://urok.apkpro.ru/&toke
alIKCHOB n=00d3c187bded0129a346af21affaa6ade375b1c38cf
3d61632acf9035¢32a694
b K
[TpakTuueckas pabora Ne 1. nommorexa 110
8 «TToNyueHHe ITHIEHA 1 1 https://lesson.edu.ru/my-school/lesson/53cd2379-
N 2a45-43b1-9f67-
U3YHCHHC CTO CBOUCTEY 7ebcdaf03ce0?backUrl=https://urok.apkpro.ru/&toke




n=00d3c187bded0129a346af21affaa6a9e375b1c38ct
3d61632acf9035c32a694

Anxanuensl. byraguen-1,3 u
Metuinbyraauen-1,3.

bubnuoreka [IOK
https://lesson.edu.ru/my-school/lesson/6df23393-
6f08-4b9f-ae01-

9 [TosrydeHne CHHTETUYECKOTO a983b95b854a?backUrI=https://urok.apkpro.ru/&toke

Kay4yKa U PE3UHBI n=00d3c187bded0129a346af21affaa6a9e375b1c38cf
3d61632acfa035c32a694

AJKWHBI: COCTaB U budmiorexa LOK
https://lesson.edu.ru/my-school/lesson/05¢9a929-

0COOEHHOCTH CTPOCHHS,

10 TOMOJIOTHYECKUH PsI. 6741-4d7c-8455-

AlCTHIICH — TpocTeHmii 009a292468356?backUrI=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6ade375h1c38¢c

TpEACTABUTC]b ATIKIHOB 3d61632acf9035c32a694

bu6mmoreka [IOK
https://lesson.edu.ru/my-school/lesson/7dada027-
1 Brrunciienus no ypaBHEHHIO 8448-418f-b416-

XUMUYECKON peaknu fbaledd4ab6d?backUrl=https://urok.apkpro.ru/&toke
n=00d3c187hded0129a346af21affaa6a9e375b1c38cf
3d61632acfo035c32a694

bu6mmorexa [JOK
https://lesson.edu.ru/my-school/lesson/d86d7d00-
12 ApeHbl: OEH30J1 U TOJTYOI. d5b4-491d-aded-

TOKCMYHOCTH apeHOB c3ddal9feefd?backUrl=https://urok.apkpro.ru/&toke
n=00d3c187bded0129a346af21affaa6ade375b1c38cf
3d61632acfo035c32a694

I'enetnueckas cBs3b

YIJIE€BOJIOPOIOB,

NPUHAIJIEKAUX K

Ppa3INYHbIM KJ1accaM.

13 [IpupoaHbIC UCTOYHUKH

YTJIEBOJOPOJIOB: TPUPOIHBIN

ra3 ¥ MoImyTHbIC He(PTSIHBIC

ra3bl, He)Th ¥ IPOJYKTHI €&

nepepaboTKu

14 Hoayroxosas
KOHTPOJIbHAasi padoTa
bubnuoreka [{OK
IIpupoaHbie HCTOYHUKH
yTIIeBOIOPOIOB: IPHPO/THBIH https://lesson.edu.ru/my-school/lesson/99557a5e-
15 ra3 1 MOIyTHbIe HEPTSHbIE 2221-4360-97bl5-

. 983de535c44d?backUrI=https://urok.apkpro.ru/&toke
rasel, HeQTh M MPOAYKTBI €& n=00d3c187bded0129a346af21affaa6a9e375b1c38ct
nepepaboTin 3061632acf9035¢32a694

bubmmorexa LIOK
https://lesson.edu.ru/my-school/lesson/6abf1680-
16 KonTpoabnas pabora no 4eb5-46f2-8eab-

pasaeiy «YrjaeBoaopoabh»

44d63cccf518?backUrl=https://urok.apkpro.ru/&toke
n=00d3c187bded0129a346af21affaa6a9e375b1c38cf
3d61632acf9035c32a694
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[IpenenpHblE OTHOATOMHBIE

bubmunoreka LIOK
https://lesson.edu.ru/my-school/lesson/5439¢18b-
7440-4b6f-bf84-

17 ]CSHHPTH' MCTAHOJ 1 STAHOL. c04fa471694f?backUrl=https://urok.apkpro.ru/&toke
0A0poAHAd CBAH n=00d3c187hded0129a346af21affaa6a9e375b1c38cf
3d61632acf9035c32a694
bu6mmoteka [IOK
https://lesson.edu.ru/my-school/lesson/461aa9c8-
18 MHOroaroMHbI€ CIIUPTHI: c0ef-4827-a8e5-

STUJICHIJIUKOJIb Y IIIULIEPUH d12a0bedc826?backUrl=https://urok.apkpro.ru/&toke
n=00d3c187bded0129a346af21affaa6a9e375b1c38cf
3d61632acf9035c32a694

bu6mmoreka [IOK
@DEHOJI: CTPOEHHUE https://lesson.edu.ru/my-school/lesson/649883b8-
19 MOJIEKYJIbI, PU3MUECKHE U 7c5f-4f16-896e-

XUMHUYECKHE CBOMCTBA, 10a2278b08f1 ?backUrl=https://urok.apkpro.ru/&toke

NIPUMEHEHNUE n=00d3c187bded0129a346af21affaabade375b1c38ct
3d61632acf9035c32a694

bu6mmoreka [IOK
https://lesson.edu.ru/my-school/lesson/8664b319-
20 Anbrerunpl: popMaibaeruja 0ba3-4945-b076-

U aleTaabaerua. AlleTOH ch7ae5858b90?back Url=https://urok.apkpro.ru/&toke
n=00d3c187bded0129a346af21affaa6a9e375b1c38cf
3d61632acf9035c32a694

bu6moreka [IOK
0 https://lesson.edu.ru/my-school/lesson/b4feaa04-
JHOOCHOBHBIE NPEEIbHbIE
21 KapOOHOBBIC KHCIIOTHI: 3438-4bb7-a3ec-

MYpaBBHHAs H YKCYCHas ba0f9fe63c0d?backUrl=https://urok.apkpro.ru/&toke
n=00d3c187bded0129a346af21affaa6a9e375h1c38cf
3d61632acf9035c32a694

bubnuoreka [JOK
TpakTiaeckas paGota Ne 2. https://lesson.edu.ru/my-school/lesson/9834d408-
22 «CBolicTBa pacTBOpa 386d-444a-8deS-

YKCYCHOM KHCTIOTHD 7efha8b98cdb?backUrI=https://urok.apkpro.ru/&toke
n=00d3c187bded0129a346af21affaa6a9e375b1c38cf
3d61632acf9035c32a694

bub6mmorexa LIOK
CreapuHoBas U 0JICMHOBAst https://lesson.edu.ru/my-school/lesson/71ac43f2-
23 KHUCJIOTBI, KaKk a0d4-4945-a0eb-

MIpPEICTaBUTENN BBICIINX 1e59cd5f4d9f?backUrl=https://urok.apkpro.ru/&toke

Kap6OHOBLIX KUCIIOT n=00d3c187hded0129a346af21affaa6a9e375b1c38cf
3d61632acf9035c32a694

bubmmorexa LIOK
M https://lesson.edu.ru/my-school/lesson/71ac43f2-
bIJIa KaK COJIM BBICIINX
24 KapOOHOBBIX KHCIIOT, UX A0EA-1945-50b-

MOIOIIee IeHCTRHE 1e59cd5f4d9f?backUrl=https://urok.apkpro.ru/&toke
n=00d3c187bded0129a346af21affaa6a9e375b1c38cf
3d61632acf9035c32a694

o5 CrnosxHble 3(pUpbI KaKk

MIPOU3BOJHBIC Kap6OHOBLIX
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KHUCJHOT. ['UAPOJIN3 CIOKHBIX
3¢upoB

Kupsr: runpoinus,

26 IIPUMEHEHHE,

OuoJIOTHYECKast POJIb JKUPOB

v . bu6mmoteka LIOK

TJICBOJBI: COCTAB,

KaccHbuKaIs. https://lesson.edu.ru/my-school/lesson/709ce43a-
27 BaskHeimme deb6-4281-963b-

IPECTABHTEIN: TIIOKO3 01d2e212d4d0?backUrI=https://urok.apkpro.ru/&tok

) ’ en=00d3c187hded0129a346af21affaaba9e375b1c38c
bpykTo3a, caxaposa £3d61632acf9035¢32a694
bu6mmoreka [IOK
https://lesson.edu.ru/my-school/lesson/690fbb76-

8 Kpaxman u nemnrono3a kak f94a-4f77-bbbe-

MIPUPOIHBIE ITOJIMMEPEI 3d3ae748f716?backUrl=https://urok.apkpro.ru/&toke
n=00d3c187bded0129a346af21affaa6a9e375b1c38cf
3d61632acf9035c32a694

bu6mmorexa [{OK

KonTtpoabHas paGora no

paseay https://lesson.edu.ru/my-school/lesson/5a9e4cc3-

29 «Kuciaopoacoaep:kamue 1e9-4b8Fad0r
c9fe7c9c4bf8?backUrl=https://urok.apkpro.ru/&toke

OpraHmHeckue n=00d3c187hded0129a346af21affaa6ade375b1c38c

COEAMHEHHUID 3d61632acf9035¢32a694

bu6moreka [IOK
https://lesson.edu.ru/my-school/lesson/0c608a59-
30 AMWHEBI: METHUJIAMUH U 4c69-4481-839%¢-

AHUJIVH 9205f201b73e?backUrl=https://urok.apkpro.ru/&toke
n=00d3c187bded0129a346af21affaa6a9e375b1c38cf
3d61632acf9035c32a694

AMHIHOKHCIIOTHI KaK

aMmdoTepHbIC OPraHUYECKUE bubnuoreka [IOK

COCNMHEHU, UX https://lesson.edu.ru/my-school/lesson/c2f2f3d7-

31 OMOJIOTHYECKOE 3HAUCHUE. 43d1-4873-acel-

Ilentuael. beaku kak 78eca6009628?backUrl=https://urok.apkpro.ru/&toke

MPUPOJHBIC n=00d3c187bded0129a346af21affaa6ade375b1c38cf

BBICOKOMOJICKYJISIPHBIE 3d61632acf9035¢c32a694

COCIMHEHUS

32 HTorosasi KOHTpOJIbHAS
padora
bubmmorexa LIOK
0 https://lesson.edu.ru/my-school/lesson/45b81dac-
CHOBHBIC OHSITHS XUMHUHU
33 BBICOKOMOJIEKYJISIPHBIX acha-440e-99e3:

JO—— 14c3ba78050a?backUrl=https://urok.apkpro.ru/&toke
n=00d3c187bded0129a346af21affaa6a9e375b1c38cf
3d61632acf9035¢32a694

bubmunorexa LIOK

OCHOBHBIE METOJIBI CHHTE3a

https://lesson.edu.ru/my-school/lesson/d7681e62-
34 BBICOKOMOJIEKYIISIPHBIX c311.4869-9356-

coeguHeHui. [ImacTMacchl,
Kay4yKH, BOJIOKHA

b3¢59299¢91 ?backUrl=https://urok.apkpro.ru/&toke
n=00d3c187bded0129a346af21affaa6a9e375b1c38cf
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3d61632acf9035¢32a694
11 knac
Ne KoanuecTBO DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka
n/n 4yacoB o0pa3oBaTte/ibHbIE PeCYpPChI
bubmuoreka [IOK
https://lesson.edu.ru/my-
XUMHUECKHI STEMEHT. ATOM. school/lesson/20b1df2e-6ce4-435b-b6dc-
1 DNeKTpOHHAsT KOH(UTYpaIHs 1 5155d30a45fa?backUrl=https://urok.apkp
aTOMOB ro.ru/&token=00d3c187bded0129a346af2
laffaa6a9e375b1c38cf3d61632acfo035¢c3
2a694
[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYECKHX 3jeMeHToB /1. 1.
MGHILCJ'IGGBaL nx CBsisli. c BuGnmotexa LIOK
COBPEMEHHOU Teopuei
CTPOGHHS ATOMOB https://lesson.edu.ru/my-
3aKOHOMEPHOCTH H3MEHEHH S school/lesson/e7d48881-055d-49da-a49c-
2 CBOMCTB XUMHYECKUX 1 7375¢3d033e9?backUrl=https://urok.apk
DJIEMEHTOB U UX COCTUHEHUI pro.ru/&token=00d3c187bded0129a346af
IO rpynmam U nepruoiam. 21affaa6a9e375b1c38cf3d61632acfo035¢
3HayeHHE NEPUOANIECKOTO 322694
3aKOHA M CUCTEMBEI
XUMHUYECKnX anemenToB J[. M.
MenneneeBa B pa3BUTHH
HayKu
BxogHasi KOHTPOJIbHAS
3 1
padora
bu6mmoreka [JOK
CtpoeHue BelecTna. https://lesson.edu.ru/my-
XuMHYECKast CBA3b, €€ BUJIBI; school/lesson/a9c9a61e-e387-4ffe-bcfb-
4 MEXaHU3MbI 00pa30BaHuUs 1 aca9c7241b21?backUrl=https://urok.apk
KOBaJICHTHOM CBSI3H. pro.ru/&token=00d3c187bded0129a346
BogopoaHas cBs3b af2laffaa6a9e375b1c38cf3d61632acf90
35c32a694
bubnuoreka [JOK
BaTCHTHOCTE https://lesson.edu.ru/my-
: school/lesson/12bfc348-0071-4796-
DNeKTpOOTPHUIIATENILHOCTb. beda-
5 gTeHeHI’ OKHCITCHHA. 1 180fc6b720fe?backUrl=https://urok.apk
CHIECTBA MOJICKYJIAPHOTO 1 pro.ru/&token=00d3¢187bded0129a346
HEMOJICKYILIPHOTO CTPOCHHUA af21affaaba9e375b1c38cf3d61632acfI0
35¢32a694
bu6muoreka [IOK
[TonsiTHE O AUCTIEPCHBIX https://lesson.edu.ru/my-
cucteMax. McTuHHBIE U school/lesson/8ae38be6-e06f-4fae-9729-
6 KOJUIOUJTHBIE PACTBOPBI. 1 69903109f968?backUrI=https://urok.ap
MaccoBas 101 BELIECTBA B Kpro.ru/&token=00d3c187bded0129a34
pacTBope 6af21affaa6a9e375b1c38cf3d61632acf9
035¢32a694
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Knaccudukanus u
HOMEHKJIaTypa
HEOPraHWYECKUX COCIMHEHUM.

bubmuoreka [IOK
https://lesson.edu.ru/my-
school/lesson/75637222-d397-4bla-
810a-

! I'eneTnueckas CBSI3b cc7bca9e8a0c?backUrl=https://urok.apk
HEOPraHUYeCKUX BEIICCTB, pro.ru/&token=00d3c187bded0129a346
pa3IMYHbBIX KJIACCOB af21affaa6a9e375b1c38cf3d61632acfo0

35¢32a694
bu6mmoteka [IOK
R ———— https:/lesson.edu.ru/my-
o school/lesson/75637222-d397-4bla-
Opl"aHI/IquKOI/I XUMHHA. 3aKOH 8103'

8 ggﬁggiiigif;fiemecm’ cc7bca9e8a0c?backUrl=https://urok.apk
HpeBpAIIIEHNA SHEpIHH TpH pro.ru/&token=00d3c187bded0129a346
XUMHMECKHX PEaKTIaX af2laffaa6a9e375b1¢38cf3d61632acf90

35¢32a694
bu6mmoreka [{OK
https://lesson.edu.ru/my-
CKOpPOCTh peaKiHu. school/lesson/fOch5def-307e-4575-89d0-

9 OOpaTHMBbIe PEeaKIHH. 86041b603655?backUrl=https://urok.apk

XUMHUYECKOE PABHOBECHE pro.ru/&token=00d3c187bded0129a346af
21affaa6a9e375b1c38cf3d61632acfo035¢
322694
[IpakTrueckas padota Ne 1.

10 «Bnusuue Pa3IUMYHBIX
(hakTOpOB Ha CKOPOCTH
XUMHYECKON PEAKIIUN»

BHCKTPOJ'II/IT NUYCcCKas BH6HHOTeKa HOK

https://lesson.edu.ru/my-
Auccoupanus. Horsrue o school/lesson/237cdb54-2787-4817-
BOJIOpOTHOM Moka3zatese (pH) 8330-

11 Egif:;fafizaﬁﬁf HOHHOTO 6e027b075645?backUrl=https://urok.ap
OpraHI/I‘.IeCKI/II))( " Kpro.ru/&token=00d3c187bded0129a34
HEOPraHMHECKIX BEIIECTE 6af2laffaa6a9e375b1c38cf3d61632acf9

035c32a694
bubnuoreka [JOK
OKHCIHTENHO- https://lesson.edu.ru/my-
school/lesson/8f219cef-7a8a-44d5-
BOCCTAHOBUTCJIbHBIC PCAKITNH.

12 [TonsiTue 06 anexkTposnuse b58a-

N b3d1b2eeb237?backUrl=https://urok.ap
PAcIIIABOB 1 paCTBOPOB COJICH kpro.ru/&token=00d3c187bded0129a34
6af2laffaa6a9e375b1c38cf3d61632acf9

035c32a694

13 IonyrogoBasi KOHTPOJILHAA
padora
Metamisl, UX HOJ0KEHUE B bubmunorexa LIOK

14 [Tepuoauueckoii cucteme https://lesson.edu.ru/my-

XUMHUYECKUX dj1eMeHToB . 1.
MeHnpeneeBa 1 0COOEHHOCTH

school/lesson/a0d5bd16-683e-4ale-
8073-

20




cTpoeHust aromoB. O0mue
(uznueckue CBOCTBa
METaJIOB

70c604e9c862?backUrl=https://urok.ap
kpro.ru/&token=00d3c187bded0129a34
6af2laffaa6a9e375b1c38cf3d61632acf9
035c32a694

CrutaBsl METAJUIOB.

bubnuoreka [IOK
https://lesson.edu.ru/my-
school/lesson/32e5edc9-cb82-4f4a-
adbe-

15 I?ﬁgg{%gﬁﬁ:fﬁ;gﬂ 4f56bc7el4ed?backUrl=https://urok.apk
pro.ru/&token=00d3c187bded0129a346
af2laffaa6a9e375b1c38cf3d61632acfo0
35¢32a694

bu6mmoreka [{OK
XUMHYECKUE CBOMCTBA https://lesson.edu.ru/my-
BAKHENIINX METAJIIOB school/lesson/e7f8162-0d4d-40f8-b9f7-

16 (HaTpuil, Kauii, KaJIbIHH, 422c3e710750?backUrl=https://urok.ap

MarHuii, aTlOMHHUI) U UX kpro.ru/&token=00d3c187bded0129a34
COEIMHEHU I 6af21affaa6a9e375b1¢c38cf3d61632acf
035c32a694
bu6mmoreka [{OK
https://lesson.edu.ru/my-
XyMireckute cBoficTBa Xpoma school/lesson/e7ff8162-0d4d-40f8-b9f7-

17 MEJTH H X COGTHHGH ’ 422c3e710750?backUrl=https://urok.ap
Kpro.ru/&token=00d3c187bded0129a34
6af2laffaa6a9e375b1c38cf3d61632acf9
035c32a694

bu6mmorexa [JOK
https://lesson.edu.ru/my-
XHMHHECKHE CBOHCTEA IHHKa school/lesson/e7ff8162-0d4d-40f8-b9f7-

18 S ———— ’ 422c3e710750?backUrl=https://urok.ap
kpro.ru/&token=00d3c187bded0129a34
6af2laffaa6a9e375b1c38cf3d61632acf9
035c32a694

bubmuoreka [JOK
https://lesson.edu.ru/my-
[IpakTuyeckas padora Ne 2. school/lesson/6545ec44-34c5-43f6-
19 "Perienue 826b-
AKCIEPUMEHTAIbHBIX 33/1a4 10 a648d7d6fef7?backUrl=https://urok.apk
TeMe «Mertamab" pro.ru/&token=00d3c187bded0129a346
af21affaa6a9e375b1c38cf3d61632acfo0
35c32a694
bubmmorexa LIOK
HeMeTams, HX MON0KEHHe B https://lesson.edu.ru/my-
TlepuoamecKoii cucreme school/lesson/2390b83e-a935-4c96-bd3a-
20 XMMHYECKHX d1eMeHToB 1. U. 25f26d9c1139?backUrl=https://urok.apkp
MeneneeBa 1 0COOEHHOCTH ro.ru/&token=00d3c187bded0129a346af2
CTPOCHUA aTOMOB laffaa6a9e375b1¢c38cf3d61632acf9035¢3
2a694
21 du3nyeckue CBOCTBa Bu6miorexa LIOK

HEMCTAJJIOB. AJIJ'IOTpOHI/IH

21




HEMETAJUJIOB (Ha mpuMepe
KHCIIopoa, cepsbl, pocdopa u
yriepoja)

https://lesson.edu.ru/my-
school/lesson/cfh70c37-2784-4c66-be05-
b0966dffb673?backUrl=https://urok.apkp
ro.ru/&token=00d3c187bded0129a346af2
laffaa6a9e375b1c38cf3d61632acf9035¢c3
22694

XUMHYECKHUE CBOICTBA

bubmmoteka [IOK
https://lesson.edu.ru/my-
school/lesson/35¢2be59-f1c6-46¢6-
910c-

22 Eig;;ﬁ?{i;epm X 46a0576d6924?backUrl=https://urok.ap
kpro.ru/&token=00d3c187bded0129a34
6af21affaa6a9e375b1c38cf3d61632acf9
035c32a694

XnMHYecKre CBOMCTBA a30Ta,

23 .

dbocodpa u ux coeTMHEHUI

XUMHYeCcKHe CBOMCTBA

24 yTIIepoia, KpeMHHS U UX

COoeqUHEHNN

bu6mmorexa [JOK
https://lesson.edu.ru/my-
school/lesson/cfh70c37-2784-4c66-

o5 [TpuMeHeHMEe BaKHEHUIIINX be05-

HEMETAJUIOB U UX COSTUHEHNN b0966dffb673?backUrl=https://urok.apk
pro.ru/&token=00d3c187bded0129a346
af2laffaa6a9e375b1c38cf3d61632acfa0
35¢32a694

O06001IeHne u

cucTeMaTu3anys 3HaHUH 110

26 TeMme «HemeTramen.

Brruncienus mo ypaBHEHUSIM

XUMHUUYECKUX PEAKIUU U

TEPMOXHUMHUYCCKUE PACUETHI

bubnuoreka [JOK
https://lesson.edu.ru/my-

[IpakTuueckas pabora No 3. school/lesson/7c19b0ba-7815-4db3-

97 «Perenue 86f4-

IKCIEPUMEHTAIbHBIX 3134 110 d0ac5b740b3b?backUrl=https://urok.ap

teme "Hemeramisr"» Kpro.ru/&token=00d3c187bded0129a34
6af2laffaa6a9e375b1c38cf3d61632acf9
035c32a694

KonTponsHast pabora mo

28 TeMaM «MeTauel» 1

«Hemetanmbi»

bu6muoreka [IOK

Heopranuueckue u https://lesson.edu.ru/my-

29 OpraHu4ecKue KUCIIOTHI. school/lesson/35¢c2be59-f1c6-46¢6-

HCOpFaHI/I‘{eCKI/Ie n
OpraHNU4Y€CKUC OCHOBAHUMA

910c-
46a0576d6924?backUrl=https://urok.ap
kpro.ru/&token=00d3c187bded0129a34

22



baf2laffaa6a9e375b1c38cf3d61632acf9
035c32a694

AmdorepHbie
HEOpPraHUYeCcKue u
OpraHu4ecKrue COCAMHEHHS.

bubnuoreka [IOK
https://lesson.edu.ru/my-
school/lesson/46b429e4-931c-43fb-
aZba-

30 | renernueckas cass be9eObbeddef?backUrI=https: //urok.apk
HEOPraHUYeCKuX pro.ru/&token=00d3c187bded0129a346
OpPraHUYECKUX BEIICCTB af21affaa6a9e375b1c38cf3d61632acfo0

35c32a694

31 I/ITOFOBaH KOHTpOJIbHaH
pabora
[Ipencranenus: 06 o0OmUX Bubnorexa [IOK
Hay‘-IHI)IX HpI/IHIII/IHaX .

IPOMBIILTEHHOTO MOJTyYEHHs https://lesson.edu.ru/my-
BayKHEHIINX BemecTB. Polb school/lesson/f5999557-18¢8-4853-83a0-

32 XMMHWHU B 00ECTIEUeHNN 588bf830407a?backUrl=https://urok.apkp
9KOJIOTHYECKOM, ro.ru/&token=00d3c187hded0129a346af2
SHEPreTHIECKOM U MHIIEBON laffaa6a9e375b1c38cf3d61632acf9035¢c3
0€301MacHOCTH, Pa3BUTHHU

2a694
MCOUIIUHBI
bu6morexa [JOK
https://lesson.edu.ru/my-
school/lesson/acd826¢f-ba2d-49db-b216-

33 3;:;’3;;;24@6 BEIICCTB I ef7c26a847282backUrl=https://urok.apkp

p ro.ru/&token=00d3c187bded0129a346af2
laffaa6a9e375b1c38cf3d61632acf9035¢c3
2a694

bubmuoreka [JOK
https://lesson.edu.ru/my-
school/lesson/b8e4d657-2cc7-4860-8583-

34 XUMHUS U 3I0POBBE YEIOBEKA 9f76edc8a59f?backUrl=https://urok.apkpr

0.ru/&token=00d3c187bded0129a346af2
laffaa6a9e375b1c38cf3d61632acf9035¢3
22694
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