IosicHuTeIbHAA 3aMIUCKA
PaGouas mporpamma y4deOHoro npeamera «Xumusi» aiasa 10-11 kaaccoB paspabdorana B
COOTBETCTBMH C:

- GenepanpubiM 3ak0HOM OT 29 nexabps 2012 roma Ne 273-03 «O6 oOpa3zoBanuu B
Poccniickoit enepanumny;

- mpukazoM MuHnnpocBemenuss Poccun ot 18 mas 2023 r. Ne 371 "OO yrBepxkaeHuu
(benepanbHO 00pa30BaTEIBLHON MPOTPAMMBI CPEHETO 00I1Iero oopasopanus';
- denepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM CpPEIHEro OOIIero
00pa3zoBaHusi, YTBEPKICHHBIM TpPHUKa30M MUHHCTEPCTBA 00pa3oBaHUs W Hayku Poccuiickoi
Oenepanyn ot 17.05.2012 Ne 413 (c u3MeHeHUsIMH);
- mpukazoM Munnpocsemenus Poccun ot 22 mapra 2021 roga NellS «OO6 yrBepkaeHUH
[lopsinka opraHu3alMy M OCYIIECTBIEHUS O00pa30BaTEIbHON MAEATEIBHOCTU IO OCHOBHBIM
00111€00pa30BaTENbHBIM MPOTPaMMaM — 00pa30BaTEIbHBIM MpOrpaMMaM HadajIbHOTO O0O0IIero,
OCHOBHOTO OOIIIETO U CPETHETO OOIIETO 00pa30BaAHUNY;
- 00 yrBepxknenun canutapubix mpaBui CII 2.4.3648-20 «CaHuTapHO-3UIEMUOTIOTHIECKIE
TpeOOBaHUA K OpraHu3alusM BOCIUTAaHUS U OOYYEHMs, OTIbIXa U O3J0POBJICHHUS AETed U
MOJIOJICKI».
PaGouas mnporpamma y4deOoHoro mnpeamera «Xumus» aasa 10 — 11 kiaaccoB
pa3paboTaHa HA OCHOBe:
— 0. C.Tabpuensu, U. I'. Octpoymos,C. A. CnankoB «Xumusi. Paboune mporpammsl.
[Ipeamernas nuaus yueonukos O. C. [Nabpuemnstna, . I'. Octpoymona, C. A. Crnaakosa.
10—11 knaccel. ba3oBblit ypoBeHb» yueb.nocodue ais obmeodpazoBar. Opranuzanu—
M.:«IIpocBemenne», 2019r;
— yuebnuk O. C. I'abpuensn, U. I'. Octpoymos, C. A. CrnankoB Xumus (6a30BbIii YpOBEHB)
10 k1. — M.: «IIpocBenienue», 2023r;
— yuebnuk O. C. I'abpuensn, U. I'. Octpoymos, C. A. CrnankoB Xumus (6a30BbIii YPOBEHB)
11 k1. — M.: «IIpocBenienue», 2023r.
VYyebnast mporpamma pazpadorana ais 10 — 11 kimaccoB u3 pacuéra:
10 xiace - lgac B Henento, 34 yaca 3a yueOHBIHN TOJ;
11 kiace - 1gac B Henento, 33 yaca 3a yueOHBIN TO/.
Htoro no npeamety «Xumus» - 67 4acos.
Iesan yyedbHOro npeamera

B npakruke npenojgaBaHusi XMMUM Kak Ha YPOBHE OCHOBHOT'O 00II[ero o0pa3oBaHus, TaKk
U Ha YpOBHE cpenHero oOmiero o0Opa3oBaHUs, MpPU ONPEICIIEHUU COJAEpKATEeIbHOU
XapaKTePUCTUKHU LeJell H3ydeHMsl IpeIMeTa HalpaBlI€HUEM IEPBOCTENEHHON 3HAUYMMOCTH
TPaJAMLMOHHO TMpHU3HAETC (GOPMUPOBAHME OCHOB XHMMYECKOM Hayku Kak 0OJacTu
COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUUYECKOW NEATEIbHOCTH 4YeJloOBEKa M Kak OJHOTO U3
KOMITOHCHTOB MHPOBOW KyJIbTyphl. C METOAMYECKON TOUKH 3pPCHHS TAaKOW TIOIXOJ K
OTIPE/ICNICHUIO 1[eJIeH N3YydeHUs ITpeIMeTa SBJISETCS BIOJHE ONPaBAaHHbIM.

CornacHO JaHHOM TOYKE 3pEHMsI TVIaBHBIMHM LEISIMU M3Y4YEHMs MpeaMeTa «XUMHUS» Ha
6a3oBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:
-bOpMHPOBAHHE CUCTEMBl XUMUUYECKHX 3HAHUM KaK BOKHEHIIEH COCTABIISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOW JIeKAT KJIIOYEBBIC MOHATHSA, (PYHIaMCHTAILHBIC
3aKOHBI M TEOPUU XUMHUH, OCBOCHHE S3bIKA HAYKH, YCBOCHHWE W IIOHUMAHHUE CYIIHOCTH
JOCTYIHBIX OO0OOLIEHUI MMPOBO33PEHUECKOI0 XapaKTepa, O3HAKOMJIEHHE C HCTOpUEH uX
Pa3BHUTHS U CTAHOBIICHUS;
-popMuUpOBaHHE M pa3BUTHE MPEJCTABIECHUNH O HAYYHBIX METOJAaX IIO3HAHUS BELIECTB U
XUMHYECKUX PEaKIui, HEOOXOJUMBIX JIIsi MPUOOPETCHUS YMEHUW OPUCHTHPOBATHCS B MHUPE



BEIICCTB M XHUMHYECKUX SIBIICHHH, WMEIOIIMX MECTO B MPHPOJE, B TPAKTHYECKOH U
IMOBCEIHEBHOM JKU3HH;

-pa3BUTHE YMEHUU U CIOCOOOB JEATEIBHOCTH, CBA3AHHBIX C HAONIOJAEHHEM U OOBSICHEHHEM
XMUMHUYECKOTO IKCIIEPUMEHTA, COOIIOIEHUEM TPaBIl 0€30MacHOT0 OOpalleHus C BEIIECTBAMHU.

Hapsiny ¢ atum, coneprkartenbHas XapaKTepUCTHKA LeJel U 3a/1a4 U3Y4eHUs IpeIMeTa B
porpamMme 10 XHMHH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMH IPHOPUTETAMHU
B cHCTeMe cpemHero ooOmiero oOpasoBanus. CeroaHss B MPENOJaBaHUM XUMUU B OOJBIICH
CTENEHU OTAAETCA TNPEANOYTEHUE TMPAKTUYECKOM KOMIIOHEHTE COJAEpKaHUS OOyueHHs,
OPMEHTHPOBAHHOM Ha TMOATOTOBKY BBIITYCKHHKAa 0O0IIe00pa30BaTEIbHON  OpraHU3aINH,
BIIQJICIONIET0 HE HA0OpOM 3HaHWM, a (QYHKIIMOHAIBHON IPpaMOTHOCTHIO, TO €CTh CIIOcO0amMu U
YMEHHUSMHU aKTUBHOTO TIOJYYCHHS 3HAHUH W NMPUMEHCHUS MX B PEATLHOW JKU3HH JUTSI PEIICHHS
MPaKTUYECKUX 3ajad.

B cBsa3u ¢ atuM npu u3ydyeHUM npeaMmera «XUMHS» JIOMUHUPYIOIIEE 3HAUCHUE
PUOOPETAIOT TaKKe LENU U 33Ja4, KaK:

-ajanTanus o0y4arolMXcsl K YCJIOBUSIM JUHAMHYHO pa3BHUBAlOIIErocss Mupa, (GopMHUpOBaHHE
MHTEJJIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMO0Opa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIIBHOMY TMPUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX YXU3HCHHBIX CHUTYAIHSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;
-popMupoBaHUE y O0YYaIOIIUXCS KITIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), MMEIOLIUX
YHHUBEpPCAJIbHOE 3HAUECHUE Ui Pa3IMYHbIX BUJOB JEATEIbHOCTU: PEIICHUs MpOoOJeM, MOUCKa,
aHanu3a U o0paboTKu WHPOPMAIMK, HEOOXOAUMBIX I MPUOOPETEHUS OMBITA JEATEIHLHOCTH,
KOTOpasi 3aHMMaeT BaXHOE MECTO B IO3HAHMM XHMHM, a TaKXKE Ui OLUEHKU C IO3HIMHA
9KOJIOTMYECKON O€30MacCHOCTH XapaKTepa BIUSHUS BEUIECTB U XHMHUYECKUX IIPOLIECCOB Ha
OpraHu3M 4YeJIOBeKa U MPUPOIHYIO CPELY;
-pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, HWHTEJUIEKTYAJIbHBIX M TBOPYECKHX CHOCOOHOCTEN
oOyyarouumxcs: CIOCOOHOCTH CaMOCTOATENbHO NpUOOpeTaTh HOBbIE 3HAHUS MO XUMHUHU B
COOTBETCTBUU C JKU3HEHHBIMU MOTPEOHOCTSAMU, UCIIOJIb30BATh COBPEMEHHbIE HH()OPMAaLIMOHHbIE
TEXHOJIOTUU JJIs MOMCKA U aHaJIM3a Y4eOHOM M HayYHO-IOMYIIPpHON HHPOPMALIMH XUMUYECKOTO
COJIEpKaHUS;
-popMUpOBaHHE U pa3BUTUE y OOYYAIOUIUXCS ACCOLUATHUBHOTO M JIOTMYECKOTO MBILUICHHUS,
HaOJI0JaTEIbHOCTH, COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJHUMBI, B
YaCTHOCTH, TPH IJIAHWPOBAHUH U TIPOBEJICHIH XUMHUYECKOTO IKCIIEPHIMEHTA;
-BOCIIUTaHUE y oOyvaroumxcs yoexAEHHOCTH B TYMaHUCTUYECKOM HANpaBICHHOCTH XUMUH, €€
BAKHOM pOJM B peUIeHUH TIJI00aJbHBIX MpOOIeM pPalMOHAIBHOIO MPUPOIOIOJIb30BAHMUS,
MOTIOJTHEHUS] 3HEPreTUYECKUX PECYpCOB M COXpPAHEHUS IPUPOJHOTO PABHOBECHS, OCO3HAHMS
HEO0OX0MMOCTH OEpeKHOr0 OTHOUIEHUS K MPUPOJE U CBOEMY 3J0pOBBIO, a TaKXKe
MPUOOPETEHUS OIBITA UCTIOB30BAHUS TTOTYYEHHBIX 3HAHUH JIUTsl IPUHSTHS TPAMOTHBIX PEIICHHH
B CHUTYaIUAX, CBI3aHHBIX C XUMUICCKIUMHU SBJICHUSMHU.
Mecto yueOHOro npeamera «XuMus»» B y4eOHOM ILIaHe

B yueOnoM mumane cpemnero oOmiero oOpa3oBaHus IpeaMeT «XuMus» 0a30BOro ypOBHS
BXOJIUT B COCTaB MPEeAMETHOM 001acTi «EcTecTBEeHHO-HAayYyHbIE IPEIMEThI». YUeOHBIM IJIAHOM
Ha U3y4eHHE XMMUH Ha 6a30BoM ypoBHE B 10-11 kimaccax orBoauTcst 68 4acoB: M0 OJAHOMY 4Yacy
B Henemo B 10 u 11 knaccax.

Y4éT BocnuTaTeIbHOI0 NOTEHHAJIA YPOKOB N0 « XHUMHUMN»

B mnnane pemeHus 3anad BOCIUTAHUS, Pa3BUTHUS U COLMAIU3ALUU OOy4arOIIMXCS
NPHUHATBIE TPOTPAMMOM MO XHMHHU TIOAXOIBI K OIPEIESIICHUIO COJCPKAHUS M TOCTPOCHHS
npeaMera NpeaycMaTpuBaloT (OPMHUPOBAHUE YHUBEPCAIBHBIX YU4EOHBIX NEHCTBUN, MMEIOLIUX
0a30Bo€ 3HAUEHUE JUISl PA3JIMYHBIX BUIOB JEATEILHOCTHU: PELIeHUs IpobiieM, MoUcKa, aHalu3a u
00paboTki UHPOpMALMU, HEOOXOMUMBIX JJs NPUOOpPETEeHMs] ONbITa MPAKTUYECKON U
HCCIIEIOBATENIbCKON JAESITEIbHOCTH, 3aHUMAOLIEN Ba)KHOE MECTO B TIO3HAHUM XUMHUH.

Coaepxanue yueOHOro npeamera « XuMmsi»
Y4eOHO-TeMaTHYECKUH IJIAH.



10 kiace
Opranuyeckasi XuMusl.
TeopeTnyeckne 0CHOBbI OPraHUYECKOl XUMMH.
[Ipenmer oprannueckoil XuMuu: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
B IOJIyYEHUHU HOBBIX BEILLECTB U MAaTepUaIoB. Teopusi CTPOCHUS OPraHUYECKUX COEIMHEHUHN A.
M. ByrnepoBa, €€ ocHOBHbIE mosoxeHHs. CTpyKTypHble (OPMYJIbI OPraHUYECKUX BELIECTB.
I'omounorus, u3omepusi. XuMHUYECKasl CBSA3b B OPraHUYECKUX COEIMHEHUSX — OJMHApPHBbIE U
KpaTHbIE CBS3H.
[IpencraBienre o KiacCU(QUKAMU OpraHUYEcKUX BemlecTB. HomeHknarypa opraHuyeckux
COEMHEHUHN (cucTemMaThuyeckas) M TPUBUAIbHbIE Ha3BaHUS BaXKHEWIIUX IpeICTaBUTENEH
KJIACCOB OPraHUYECKHUX BEILECTB.
DKClepUMEHTAIbHBIE METOJbl H3YYEHHs BEIIEeCTB U HX MPEBpAIlCHUN: O3HAKOMJIEHHE C
oOpa3laMu OpraHUYeCKUX BEUIECTB M MarephajllaMd Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpraHMYeCKHUX BEILIECTB, HAONIOJEHHE M ONHCAaHHE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALLEHUIO OPraHMYECKUX BEILECTB IIPU HAarpeBaHuu (TIaBlieHHE, 0OYTrJIMBaHUE U TOPEHUE).
Yraesonopoasl
ANKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHMH psa. MeTraH W 3TaH — MpOCTEHIIHe
MIPEJICTAaBUTENN AJIKaHOB: (PU3MYECKHEe M XUMHYECKHE CBOWCTBA (peakiuu 3aMElIeHHs U
TOpPEHUs ), HaX0XKACHNUE B IPUPOJIE, IOJTYUCHUE U IPUMEHEHHE.
AJKeHBI: COCTaB U CTPOEHHUE, T'OMOJIOTMUYECKUH pAn. OTWIEH U MPONWIEH — MpOoCTEHIIne
MIPE/ICTABUTENIM AJIKEHOB: (U3UYECKHME W XUMUYECKHE CBOWCTBA (peaklUuu TUIPUPOBAHUS,
raJIOr€HUPOBAHMUSL, THIPaTallUU, OKUCIICHUS U TIOJMMEpPU3aliK), IOJyYeHUE U IPUMEHEHHUE.
Ankaauensl: Oyramguen-1,3 u wmerunOyranueH-1,3: crpoeHue, BaKHEHMIIME XUMHUYECKUE
cBoOIcTBa (peakuus noaumepusanuu). [lonydenre cuHTETHYECKOTO KaydyKa U PE3UHBI.
AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psll. ALETUIIEH — IpOCTeHIInit
MIpPE/ICTaBUTENb AJIKHMHOB: COCTaB, CTPOCHHE, (PU3NYECKHE M XUMHYECKHE CBOMCTBa (peakiuu
TUPUPOBAHUS, TaJJOTEHUPOBAHUS, THPAaTAllUU, TOPEHUSs ), IOTy4€HUE U IIPUMEHEHUE.
Apensl. benzon: cocrtaB, cTpoeHue, (QHU3NUECKHUE W XUMHUUYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHMUSI U HUTPOBAHMS), MOJydeHUE M IpUMeHeHue. Toiyois: cocTaB, CTpOEHHE,
¢buznyecKkrue 1 XMMHUYECKHE CBOWCTBA (PeaKMy raJIor€HUPOBAHNS U HUTPOBAHMUS), [IOJIyYEHUE U
npuMeHeHne. TOKCMYHOCTh apeHoB. ['eHeTmyeckas CBA3b MEXAYy YIJIEBOJAOPOJAMH,
MPUHAISKALUMH K Pa3IMYHbIM KJlaccaMm.
[IpupoaHble HICTOUHUKH yriaeBoaopoaoB. [Ipupoansiil ra3 u nonyrHeie HedTaHble ra3pl. Hedthb
u e€ mnpoucxoxaeHue. CrnocoObl nepepadboOTKu He(THU: NEPEeroHkKa, KPEeKUHI (TepMUUYECKHil,
KatajauTuueckui), mnuposnus. [lpoaykrsl mnepepaboTku HedTH, HUX NPUMEHEHHE B
IIPOMBIIIJIEHHOCTHU U B ObITY. KaMeHHBIH yroJib ¥ NpOJAYKThI €0 MepepadoTKH.
DKClepUMEHTAIbHBIE METOJbl H3YYEHHs BEIEeCTB U HUX IPEBpallleHUN: O3HAKOMJIEHHE C
oOpa3uamu miacTMacc, KaydykoB U pe3uHbl, KoJuiekiun «HedTb» n «Yrosb», MoaenupoBaHue
MOJIEKYJI YTJI€BOAOPOIOB U IaJIOT€HOIIPON3BOJHBIX.
IIpakTHYeckasi padoTa: NOJy4YECHHUE ITUIICHA U U3YYECHHUE €T0 CBOMCTB.
Pacuérnbie 3a1a4u.
Bbruncnenuss mo ypaBHEHHMIO XMMHUYECKON peakuuu (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO
BEILECTBA WJIM MPOJYKTa pPEaKIHH MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
MCXOJHBIX BEILIECTB UJIM MPOJTYKTOB PEaKLUN).
Kuciopoacoaepskamme oprannyeckue coe{MHeHus
[IpenenbHble OJHOATOMHBIE CIUPTHL. METaHO U 3TaHO: CTPOEHHE, PU3NUECKHE U XUMHUECKUE
CBOMCTBa (peakluy C aKTUBHBIMU METAJUIAMM, T'aJJOT€HOBOJOPOJAMHU, TOPEHUE), IPUMEHEHHE.
BonopoaHbie ¢Bsi3n MeXAy MOJIEKYJIAMH CIIUPTOB. J[elCTBHME METAHOJIA U ATAHOJA HA OPraHnu3M
4EJI0BEKA.
MHoroaToMHbl€ COUPTHI. DTUICHIVIMKOIb U TJIUIEPUH: CTPOCHUE, (PU3NUYECKHE U XUMHYECKHUE
CBOMCTBa (B3aMMOJEWCTBME CO IIEJOYHBIMM METaJIaMHM, KayecTBEHHas peakuus Ha



MHOTOATOMHbIE crnupThl). JlelicTBue Ha opraHusM denoBeka. [IpuMmeHeHue riMLepuHa U
STUJICHTJIUKOJIS.
®eHon: CTpoeHHE MOJEKY/bl, (PU3MUYEeCKUe W XUMHUYecKHe cBOMCTBA. TOKCHMYHOCTH (peHoua.
[Ipumenenue denomna.
Anbrerunpl U KeToHbl. DopManbaeru, alueranbIerua: CTpoeHue, Gpusnueckue U XUMUYECKHUe
CBOMCTBa (peaklUMM OKHCIEHUS U BOCCTAHOBJIEHUS, KAuECTBEHHBIE pPEAKLMM), IMOJIyY€HUE U
[IPUMEHEHHE.
OnHOOCHOBHBIE TMpe/eibHble KapOOHOBbIE KHUCIOThl. MypaBbuHAs U YKCYCHasi KHCIOTBI:
CTpoeHue, PU3NYECKUEe U XUMUYECKUE CBOICTBA (CBOMCTBA, OOIIME /IS Kjacca KUCIIOT, peakuus
sTepuduKanum), MoydyeHue u npuMmeHeHue. CTeapuHOBasi W OJIEMHOBAs KHUCIOTHI Kak
MIPE/ICTAaBUTENM BBICIINX KapOOHOBBIX KHMCIOT. MblIa KaKk COJM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE ACHCTBHE.
CrnosxHble 3¢upbl KaKk NPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['UApOIN3 ClokKHBIX 3pupoB. JKUpsI.
I'mpponus xupos. [IpumeHeHne KupoB. bruosorudeckas posp KUPOB.
VYrieBoapl: cocTaB, KiIaccupUKaus yrieBOAOB (MOHO-, IU- M TOJUcaxapuisl). [rokoza —
MPOCTEHIINI MOHOCAaxapua: OCOOCHHOCTH CTPOEHUS MOJIEKYJNbl, (PU3MYECKHE U XUMHUYECKUE
cBoiicTBa (B3aumojeincTBue ¢ ruapokcuaoM menu(ll), oxucieHne aMMuayHbIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBieHHE, OpOXKEHHE IJIIOKO3bl), HAXOXKJIEHHE B IPUPOJE,
puMeHeHue, ouostornueckas poiib. @orocunre3. PpykTO3a KaK U30MEP TIFOKO3BI.
Kpaxman u memirono3a kak npupojHble mnoiaumepbl. CTpoeHue Kpaxmaja W LEJUTHOJIO3bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMasa (THAPOJIN3, KaueCTBEHHAs! PEaKlUs C HOJIOM).
OKCIIepUMEHTAJIbHBIE METOJbl M3Y4YEHMsI BEIIECTB M MX MPEeBpaLEHUIl: MPOBEICHHUE,
HaOJIOJIEHUE U ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KaueCTBEHHBIE
peakuuu OJHOATOMHBIX CHHUPTOB (OKHciIeHue sTaHosia okcuaoM wmeau(ll)), MHOroaromMHbIX
cnupToB (B3auMozelcTBue rmuepuHa c rugpokcuaoM Mmeau(ll)), anpaerunoB (oxucieHnue
aMMua4yHbIM pacTBopoM okcuga cepebpa(l) u rugpoxcunom menu(ll), B3aumopelictBue
Kpaxmaja ¢ HOJIOM).
IIpakTHyeckas padora: CBOMCTBA PaCTBOPA YKCYCHOM KHCIIOTHI.
Pacyérnbie 3a1a4u.
Bbruncnenus mo ypaBHEHHMIO XMMHYECKON peakuuu (Macchl, 00b€Ma, KOJIMUYECTBA HMCXOIHOIO
BEILECTBA WJIM MPOJYKTa pPEaKIHH MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
MCXOJHBIX BEILIECTB UJIM MPOJTYKTOB PEAKLUN).
A3oTcojep:kalye OpraHuyecKkue coeJuHeHHus.
AMUHOKHUCIOTHl Kak aMdoTepHble OpraHudeckue coenuHeHus. Puznueckue M XUMHUYECKUE
CBOMCTBAa aMHUHOKHUCIOT (Ha mnpumepe TiuiuHA). buonormyeckoe 3HaYeHHE AMUHOKHCIIOT.
HenTuasbl.
benku kak npupoAHBIE BBICOKOMOJIEKYJsIpHbIe coenuHeHus. [lepBuuHasi, BTOpuUYHas U
TpeTHYHAasi CTPYKTypa OelKoB. XUMUYECKHE CBOMCTBA OEJIKOB: THAPOJIU3, JAEHATypalus,
KaueCTBEHHbIE PEAKI[MU Ha OCJIKHU.
DKcrepuMeHTaJIbHbIE METO/Ibl U3YUEHUS BEIECTB U UX MPEBpallleHUui: HaOJI0IeHUE U ONHUCaHNe
JI€MOHCTPAIIMOHHBIX OIBITOB: IHaTypalus OeJIKOB MpU HarpeBaHUU, LIBETHHIE pEaKLUU OEJIKOB.
BrbicokomoiieKkyJisipHbIe COeIMHEHUS
OcCHOBHbIE TMOHSTHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPU3aLUHU, CPEeIHss MOoJeKyiasipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKY/ISIPHBIX COEIMHEHUH — MOJIMMEPHU3aLUs U MOJIUKOHICHCALIHSL.
DKClepUMEHTAIbHBIE METOJbl H3YYEHHs BEIIEeCTB U HX MPEBpallCHUN: O3HAKOMJIEHHE C
oOpa3LamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

11 kanace
O0mas 1 HeopraHu4veckasi XMuMHUs
TeopeTnueckune 0CHOBbI XUMHUH
XUMHUYECKUH d1eMeHT. AToM. Spo atoMa, U30TOMbI. DIEKTPOHHAS 000709Ka. DHEPreTHUIECKUE
YPOBHH, NMOAYPOBHHU. ATOMHBIE OpOHTaNy, S-, p-, d- anemMeHTbl. OCOOEHHOCTH pacIpeieIeHHs



AJIEKTPOHOB MO OpOUTANIIM B aromMax 3JE€MEHTOB MEPBBIX YETHIPEX MEPHOJOB. DIIEKTPOHHAS
KOH(uUrypaius aToMoB.

[Tepnoanueckuit 3akoH u Ilepuonnueckas cucreMa xumudeckux ieMeHToB /. M. Menneneesa.
CBsi3p mepHOaUYECKOTO 3aKkoHA W lleprogmdeckoi cucteMbl XxuMuueckux asnemeHToB I, .
MenpeneeBa ¢ COBpEeMEHHOM TEOPUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB
XMUMHUYECKHUX 3JEMEHTOB U OOpa3yeMbIX MMM IPOCTHIX U CIOXKHBIX BEIIECTB IO TpyHnaMm Hu
nepuojam. 3HaueHUe NePUOAMYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BeniecTBa. XUMHUYECKasi CBsA3b. BUabl XUMUUECKON CBS3U (KOBaJIEHTHAs! HEMOJspHas
U TOJISIpHAsi, MOHHAs, MeTajuinueckas). MexaHn3mbl 00pa30BaHHs KOBAJIEHTHOM XHMHUYECKOM
cBA3M  (OOMEHHBII M  JIOHOPHO-aKLENTOpHBIM). Bogoponnas  cBsa3b.  BaseHTHOCTS.
DnexTpooTpuLaTenbHOCTh. CTeneHb okucaeHus. IoHbI: KATHOHBI M aHUOHBI.

BemectBa MOJEKyISpHOTO U HEMOJEKYJISPHOTO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BELIECTBA. THMbl KPUCTAIIMYECKUX PEMETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIA
KPUCTAJUIMYECKOMN PEIIETKH.

[lonsiTne o nucnepcHBIX cucrteMax. VcTUHHBIE M KOJUIOMIHBIE pacTBOpBL. MaccoBasi 110
BEILECTBA B PACTBOPE.

Knaccudukanuss HeopraHmyeckux coeauHeHWil. HomeHkaTypa HEOPraHMYECKHX BEIIECTB.
I'enernyeckas cBs3b HEOPraHUYECKUX BELIECTB, MPUHAIEKALIUX K PA3IMYHBIM KJIacCaM.
Xumuyeckass peaknus. Krnaccudukanus XUMUYECKMX peakuuid B HEOPraHUYECKOM U
OpraHMYeCcKON XUMHUHU. 3aKOH COXPAaHEHHS! MacChl BEIECTB, 3aKOH COXPaHEHUsl U MpEeBpalleHus
SHEPrUuM IpU XUMHUYECKUX PEaKLUsX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iIuYHbIX (akTopoB. OOpaTUMble peaKlUU.
Xumuyeckoe paBHoBecue. (DaKTOpbI, BIUSIONIMNE HA COCTOSHUE XHMHUYECKOTO PpPaBHOBECHS.
[Tpunnun Jle larense.

OnexTponuTtnueckas auccouuanusi. CuiabHble M ciabble  37ekTpoiauTbl. Cpena BOAHBIX
pPacTBOPOB BEIIECTB: KKCIas, HEUTpanbHasl, eJI0YHAasl.

OKHUCINTENbHO-BOCCTAHOBHUTE/IbHbIE peaKINHU.

DKclepuMEHTAJIbHBIE METO/Ibl M3YUEHHUS BELIECTB U UX MPEBPALEHUMN: IEMOHCTpAIMs TabauI
«Ilepnognyeckass cucrema xumuudeckux sneMmeHToOB [[. M. MenpeneeBa», U3ydeHUE MOJENEH
KPUCTAJIMYECKUX PEIIETOK, HAOMIOJIEHWE U OIUCaHUE JAEMOHCTPAlMOHHBIX U JIAOOPaTOPHBIX
OTBITOB (pa3ioKeHHe NMEPOKCHIa BOJIOPOIa B MPUCYTCTBUU KaTalIU3aTopa, ONpPEIeIIEHUE Cpebl
pPacTBOPOB BEILECTB C MOMOILBIO YHHBEPCAIBHOI'O WHAMKATOpA, PEaKIMd HOHHOTO OOMeEHa),
MIPOBEJIEHUE MpaKTUYecKo paboThl «BiusHue paznuyHbIX (aKTOPOB HA CKOPOCTh XUMUYECKOM
peaxKum.

Pacuyérnble 3a1a4n.

Pacuérbl mo ypaBHEHMSIM XMMUYECKHX pEakUui, B TOM YHCJIE TEPMOXUMHYECKHE pacyuéThl,
pacuéThl ¢ UCIIOJIb30BAHUEM MOHSITHSI «MACcCOBast 10J1 BELIECTBA.

Heoprannueckas xumus

Hewmeramnel. [lonoxenne HemetawioB B Ileproaudeckoit cucTeEME XMMHUYECKHX JIEMEHTOB /.
N. MenpneneeBa U 0COOEHHOCTH CTpOeHHsA aroMmoB. Du3HuecKWe CBONCTBA HEMETAIIOB.
AmtoTponusi HeMeTauIoB (Ha MpuUMepe KUCIopoaa, ceprl, pochopa u yrieponaa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX HEMETA/UIOB (TaJIOT€HOB, CEPHI, a30Ta, pocdopa, yriepoaa u
KpEMHUSI) M HUX COEAMHEHUH (OKCHIOB, KHUCIOPOJCOJEPKAUIMX KHUCIOT, BOJOPOIHBIX
COEJIMHEHUM).

IIpumeHeHne BaskHeHIIMX HEMETAJLJIOB U X COeUHEHHIA.

Meramnel. [lonoxenne meraimoB B Ileproanyueckoi cucteMe XMMUYECKUX anemeHToB [l .
MenneneeBa. OcoOEHHOCTH CTPOCHHS AJICKTPOHHBIX O00OJIOYEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MetauioB. CIIaBbl METAUIOB. DJIEKTPOXUMHUYECKUI psiJi HaNpPsLDKEHUM
METaJlJIOB.

XUMHUYECKUE CBOMCTBA BAKHEUIIIUX METAUIOB (HATPUU, KA, KadblMWA, MarHui, allOMUHUH,
LUHK, XpOM, JK€JI€30, ME/Ib) U UX COEIMHEHUI.

O61ue crocoObl oydeHust MeTauioB. [IpuMeHenne MeTaioB B ObITY U TEXHHUKE.



DKclepuMEHTAIbHbIE METOJIbl M3y4YeHMs] BELIECTB M UX IPEBpAllleHUN: U3yYeHHE KOJUICKIUU
«Metamnel M CIUIaBbl», OOpa3lOB HEMETAJJIOB, pEHIeHHE OSKCIEPUMEHTAIbHBIX 3ajad,
HaOJI0JIeHNe U OIMCAHHE JEMOHCTPALlMOHHBIX M Ja0OPAaTOPHBIX OIBITOB (B3aUMOJIEHCTBHE
TUAPOKCUA AJIFOMUHMSI C PACTBOPAMHU KHUCIOT U LIEJI0YEH, KaUeCTBEHHbIE PEAKI[MN HAa KaTHOHBI
METaJIOB).
Pacyérnble 3a1a4u.
Pacuérbl Maccel BemecTBa Ui 00bEMa razoB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM
00BEMY OJTHOTO W3 y4YacCTBYIOLIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa, KOJIUYEeCTBA
BEIIECTBA) MPOJIYKTOB PEAKILIUHU, €CJIM OJTHO U3 BEIIECTB UMEET MPUMECH.
XuMHUSA U KU3Hb
Ponp xumum B oOecreueHWH SKOJOTHYECKOW, IHEPreTUYECKOW W THUIIEBON O€301acHOCTH,
pa3BuTUU MeAuiuHbl. [loHATHE O HAay4YHBIX METOJAX TO3HAHMS BEIIECTB U XHUMHUYECKUX
peaKuui.
[IpencraBienuss 00 OOIMX HAyYHBIX NPUHILUINAX IPOMBIIIJICHHOTO MOJIYYE€HUS BaKHEHIINX
BEIIECTB.
YenoBek B MHUpPE BEIIECTB M MaTEpUAIOB: BaKHEUIINE CTPOUTENbHbIE MaTepUalbl,
KOHCTPYKLIMOHHBIE MaTepHalibl, Kpacku, CTEKJIO, KepamMHKa, MaTepuaibl JJIs AJIEKTPOHUKH,
HaHOMAaTepHallbl, OPraHUYECKHE U MUHEpAJIbHBIE Y100peHusl.
XuMUS U 30pOBbE YeNIOBEKa: MpaBuia UCIOJIb30BaHUS JIEKaPCTBEHHBIX MpENaparoB, MpaBuia
0€30MacHOT0 UCMOJIb30BaHUs IIPErapaToB ObITOBOM XUMHHU
B TIOBCEJTHEBHOM KU3HM.

I[InanupyemMble pe3yJibTaThl OCBOCHHS Y4eOHOI0 MpeaMeTa «XUMUI»
JInyHOCTHBIE Pe3yabTATHI.
HayuHo-meTtoanueckoii OCHOBOM [uisi pa3pabOTKU IUIAHUPYEMBIX pPE3YJbTaTOB OCBOCHHUS
MporpaMM CPEAHETO 00IIero 00pa30BaHuUs SABJISIETCS CHCTEMHO-IEATEIbHOCTHBINA MTOAXO.
B cootBeTcTBUM € CHUCTEMHO-AEATEIbHOCTHBIM IOJXOJAOM B CTPYKType JIMYHOCTHBIX
pe3yibTaTOB OCBOCHMSI mpenMera «XHUMHS» Ha YpPOBHE CpenHero oOmero oOpa3oBaHUs
BbIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIIE:
- OCO3HaHWE OOYYAIOIHMMHUCS POCCHICKON TPaXTAHCKOW HWISHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTU M CAaMOOTIPEEIICHUIO;
- HaJIM4le MOTUBAIIMH K 00yUYEHHUIO;
- IIeJICHANIPABJIEHHOE pPAa3BUTUE BHYTPEHHUX YOEKIEHUIN JMYHOCTH Ha OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaAULIMi 0a30BOM HAYKH XUMHUU;
- TOTOBHOCTb M CIIOCOOHOCTH OOy4aroUmIMXcs PYKOBOJCTBOBAaTbCSI B CBOEH JESTEIBHOCTH
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAMM, TNPUCYIIMMU ILIEJIOCTHOM CHCTEME XUMHYECKOIrO
o0OpazoBaHus;
- HaJIM4YMe MPaBOCO3HAHMSI SKOJOTMUYECKON KYJIbTYpbl M CIOCOOHOCTH CTaBUTh LIETU M CTPOUTH
KU3HEHHBIE IJIaHbI.
JInuHOCTHBIE pe3ynbTaThl OCBOEHUS MpEeAMETa «XUMUS» JOCTUTAOTCS B €IUHCTBE yueOHOU U
BOCITUTATENIbHOM JIEATEIbHOCTH B COOTBETCTBUM C T'YMaHHUCTHUYECKUMH, COLIUOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM M HJEaJlaMUd POCCUKUCKOIO TIpa’kJaHCKOTO OOIIecTBa,
MPUHATHIMU B OOILIECTBE HOpMaMH M MpaBUIaMH MOBEJIEHUS, CIOCOOCTBYIOIIMMHU IpolieccaM
CaMOIIO3HaHHUs, CAMOPa3BUTHS U HPAaBCTBEHHOT'O CTAHOBJIEHUS JINYHOCTU O0y4YaIOLIUXCS.
JInuHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XUMHUs OTPaXKaroT chOPMUPOBAHHOCTH OIIBITA
[IO3HABATEIbHON U MPAKTUUYECKOW NEATENBHOCTH OOy4aloUIMXCs M0 peain3allii MPUHATHIX B
oOLIeCcTBE LIEHHOCTEM, B TOM YUCIIE B YaCTHU:
1) rpaxaaHCKOro BOCIIUTAHMUSL:
-0CO3HAHUSl OOYYaIOLIMMHUCA CBOMX KOHCTUTYLUMOHHBIX IpaB M 00s3aHHOCTEH, YBa)K€HUS K
3aKOHY U NPaBOIOPAIKY;
-IPEJCTABJIEHUS O COLMAIbHBIX HOpPMax U TNpPaBWJIAX MEXJIMYHOCTHBIX OTHOIICHUNH B
KOJUIEKTHBE;



-TOTOBHOCTH K COBMECTHON TBOPYECKOH MAEATEIEHOCTH TPH CO3JAHUH YYEOHBIX ITPOCKTOB,
peleHnn yaeOHBIX M MO3HABATEILHBIX 33/1a4, BBIOJHEHHNA XUMUYECKUX SKCIIEPUMEHTOB;
-CIIOCOOHOCTH TIOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY W apryMEHTHI IPYTUX MPH
aHaJM3e Pa3IMYHBIX BHJIOB YUCOHOH EATEILHOCTH;

2) maTpUOTUIECKOTO BOCITUTAHUS:

-IIEHHOCTHOTO OTHOIIEHHS K HCTOPHYECKOMY U HAYYHOMY HACIIE/IUI0 OTEUECTBEHHOW XUMUHU;
-YBOXEHHUS K TPOIIECCY TBOPYECTBA B OOJIACTH TEOPUU W MPAKTUYECKOTO MPUMEHEHHS XUMHH,
OCO3HAHHWS TOTO, YTO JIOCTHKCHHS HAYKH €CTh pe3yibTaT JUIMTEIbHBIX HAOIIOICHHIH,
KPOTIOTJIMBBIX SKCIIEPUMEHTAIBHBIX MIOMCKOB, TIOCTOSIHHOTO TPYy/la YIEHBIX U MPAKTHKOB;
-MHTEpeca U MO3HABATEILHBIX MOTUBOB B MOJIYYECHHH M TIOCIIEIYIONIEM aHaln3e WHGOPMAIHH O
MEePEOBHIX JOCTHKEHHSIX COBPEMEHHOW OTEYECTBEHHON XUMUH;

3) AyXOBHO-HPaBCTBEHHOTO BOCITUTAHUS:

-HPaBCTBEHHOTO CO3HAHMS, ITHYECKOTO TIOBEACHUS;

-CIIOCOOHOCTH OIICHUBATh CUTYAINH, CBSI3aHHBIC C XUMHUECKUMH SIBIICHUSIMH,

¥ TPUHUMATh OCO3HAHHBIC DPEIICHHUS, OPHEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
[EHHOCTH;

-TOTOBHOCTH OIICHUBaTh CBOE TIIOBEIEHHE W TIOCTYIKM CBOUX TOBApUINEH C MMO3UIHHA
HPaBCTBEHHBIX U TIPABOBBIX HOPM M OCO3HAHHE MOCIEICTBHIA ITHX ITOCTYITKOB;

4) popmupoBaHUS KYJIbTYpHI 310POBbSI:

-IIOHMMaHusl 1LIEHHOCTeW 3710poBoro M Oe3omacHoro oOpas3a KU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3MUYECKOMY U TICHXHYECKOMY 310POBBIO;
-coOmr0/IeHrs TTpaBuiI 0€301acCHOTO OOpaIIeHHs ¢ BEECTBAMH B OBITY, TOBCETHEBHON JKU3HU U
B TPYIIOBOM AEATEIBHOCTH;

-IIOHUMAaHUS [IEHHOCTH MPAaBHJI HHIMBHUIYyATBHOTO U KOJUIEKTUBHOTO 0OE30IIacCHOTO MOBEACHUS B
CUTYaLIUsX, YTPOKAOIIUX 3I0OPOBBIO U )KU3HHU JIFOJICH;

-OCO3HAHHUSI TIOCIEACTBUH W HENPUATHS BPEIHBIX MPHUBBIYCK (YHOTPEOICHUS aAIKOTOJIS,
HapKOTHUKOB, KYPEHHUS);

5) TpyI0OBOTO BOCIIUTAHUS:

-KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIECJIOBATEIILCKON  JIESITEIHHOCTH,
0OIIECTBEHHO TI0JIE3HOM, TBOPUYECKON M IPYTUX BUAAX JIESATEITHHOCTH;

-yCTaHOBKM HAa AaKTHBHOE YyYacTHe B PpEHICHHH MPAKTHYECKHX 3a7ad  COLHUAIBHOU
HAIPaBJIEHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJIbI);

-MHTepeca K MPAaKTUYECKOMY M3YUYEHHIO Mpodeccuil pa3inyHoOro poja, B TOM YMCJIE Ha OCHOBE
MPUMEHEHHSI TPEIMETHBIX 3HAHUW TI0 XUMUH;

-YBOXEHUS K TPYY, JIOISIM TPyJa U pe3yibTaTaM TPYAOBOH IESTEIbHOCTH;

-TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHIYaTbHON TPAaeKTOpWUU 0Opa3oBaHWs, Oymymien
npodeccun U peanu3anui cOOCTBEHHBIX KU3HEHHBIX TUIAHOB € YYETOM JINYHOCTHBIX HHTEPECOB,
CcrocoOHOCTEN K XUMHUHU, UHTEPECOB M MOTPEOHOCTEN 00IIIECTBA;

6) 9KOJIOTUYECKOTO BOCTIUTAHUSI:

-3KOJIOTUYECKHU 11€JIeCO00PAa3HOr0 OTHOLIEHUS K IPUpOje, KaK HMCTOYHHMKY CYIIECTBOBAaHUS
’KHU3HHU Ha 3eMIIE;

-MIOHUMAaHUsl TJOOAIBHOTO XapakTepa SKOJOTHYECKHX MpPOOJeM, BIUSHHS HSKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MPHUPOTHON U COUUATIBHOUN CPEJIbL;

-OCO3HAHUSI HEOOXOJMMOCTH WCIIOJIB30BAaHUS JTOCTWKCHUH XUMHUHU ISl PEIICHUS BOIIPOCOB
PaIMOHAIBLHOTO MPUPOIOII0JIb30BAHNUS;

-aKTUBHOTO HENPUATHS JEHUCTBUM, NPUHOCAIINX BPE OKPYXKAOIIEH IPUPOJHON cpene, yMEHUs
MPOTHO3UPOBATHh HEOIATOMPHUATHBIC SKOJIOTUIECKUE TIOCTISICTBHS PEANPHHIMAEMBIX JICHCTBHIA
Y TIPEAOTBPALIATh UX;

-HaJIM4YUsl PA3BUTOTO OKOJOTMYECKOTO MBIIUICHHUS, OJKOJOTMYECKOW KYJIbTYpPBI, OIIBITA
NEATENbHOCTH JKOJIOTHUYECKOH  HANpaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS HMH B
M03HABATEIHHON, KOMMYHUKATHBHOW M COITUAILHON MPAKTHUKE, CIOCOOHOCTH M YMEHHUSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOOHH;



7) LEHHOCTU HAyYHOTO MMO3HAHUS:

-C()OpMUPOBAHHOCTH MMPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH 1 0OIIECTBEHHO! NMPaKTUKH;

-IIOHMMaHusl crneuu(UK XUMHUM KaK HayKd, OCO3HaHUA €€ poiu B (OPMUPOBAHUU
PalMOHAIBLHOTO HAYYHOTO MBIIIJICHHSI, CO3/IaHUHU 1IEJIOCTHOTO MPEACTaBIEHUS 00 OKpYKarolleM
MHpE KaKk O €IUHCTBE NPUPOIbl M UeIOBEKa, B MO3HAHUM IMPUPOIHBIX 3aKOHOMEPHOCTEH H
pelIeHny npodiieM COXpaHEHUs MPUPOJHOTO PABHOBECHS,;

-yOe)XIEHHOCTH B 0CO0OM 3HAUMMOCTHM XUMHUHU JJIs COBPEMEHHOHM NMBWIM3ALMU: B €€
I'YMaHUCTUYECKOW HANpaBICHHOCTH M BaXHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepHalIbHOM
KYJIbTYpbI, pELICHUH II100aJIbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYecKOM, MUIIEBOM M HSKOJOTMYECKON O0€e30IacHOCTH, B Pa3BUTHUM MEAULIMHBI,
o0ecreyeHn! yCIOBHM yCIIENTHOTO TPYZAa U SKOJOrMYeCKH KOM(OPTHOM KU3HU KaXKJIOTO 4JIeHA
o011ecTBa;

-€CTECTBEHHO-HAYYHOM  TIpaMOTHOCTH:  TIOHMMaHUs  CYIIHOCTH  METOJOB  IO3HaHMS,
HCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BAThH IOJIy4aeMble 3HAHUS IS
aHaJin3a U OOBSICHEHHUS SIBJICHHM OKpPYKaIOLIEro MHpa U MPOUCXOSAIIMX B HEM H3MEHEHMI,
YMEHHUS JieJaTb 000CHOBAHHBIE 3aKIIOYEHUSI HA OCHOBE HAayUHBIX ()aKTOB U UMEIOLIUXCS JaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

-CIIOCOOHOCTH CaMOCTOSITEIIbHO HCIIOJIb30BaTh XMMUYECKUE 3HAHUA JUIsl pelieHHs] mpobieM B
peaJIbHBIX KU3HEHHBIX CUTYaIUsX;

-MHTepeca K MO3HAHMIO U UCCIIeI0BATENIbCKON JAeSITEIbHOCTH;

-TOTOBHOCTM U CIIOCOOHOCTH K HEIpPEPhIBHOMY 00pa30BaHHIO M C€aMOOOpa30BaHHIO, K
aKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUMH 10 XUMHHM B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSMU;

-MHTepeca K 0COOCHHOCTSIM TpyJia B Pa3IMYHBIX cepax NpoPecCUOHATbHON AEITEIbHOCTH.
MeTtanpeaMeTHbIe pe3ybTAThI.

MetanpeameTHble pe3yibTaThl OCBOCHUS y4EOHOro IpeaMera «XHUMHsD) Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHUs BKIIOYAIOT:

-3HaYMMble 11 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOIIMXCS MEXKIUCIUIUIMHAPHBIE
(Mex1npeaAMeTHbIE) 001eHayYHbIE TTOHITHS, OTpaXKaroIIie IeJOCTHOCTh HAYYHOH KapTUHBI MUpa
U crienu(puKy METOJI0B [TO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELECTBO,
SHEprus, SIBJCHHUE, MPOLECC, CUCTEMa, Hay4YHbIH (DaKT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, T€Opus, UCCIIE0BaHNE, HAOIIOAeHHE, U3MEPEHHE, SKCIIEPUMEHT U JPYyrue);
-yHUBEpcallbHble y4eOHble AeWCTBUS (II03HABATEIbHbIE, KOMMYHUKATHUBHBIC, PETYJSATUBHBIC),
obecneunBaronire GopmMupoBaHue (QyHKIIMOHATBLHON IPaMOTHOCTH U COIIMAJIbHON KOMIETEHIINN
00yJaronmxcs;

-CII0COOHOCTD oOyuaronuxcs UCII0JIb30BAaTh OCBOCHHBIE MEXAUCLUUIUTMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCaJbHble YueOHbIE IEMCTBUS B IO3HABaTEIbHON H
COLIMAIBHOW MTPAKTHKE.

MertanpeaMmeTHble  pe3yibTaTbl  OTPaKalOT  OBJIAJICHME  YHHUBEPCAIbHBIMU  y4E€OHBIMU



-CTPOUTH JIOTHYECKHE PACCYKIEHUS (MHIYKTHBHBIC, AECTYyKTHUBHBIC, IO AHAJIOTMH), BBISBIATH
3aKOHOMEPHOCTH U MPOTUBOPEUUS B pacCMaTPUBAEMBIX SBJICHUAX, (GOPMYIUPOBATH BBIBOJBI U
3aKJIIOUEHUS;

-IIPUMEHATh B MPOLECCE IO3HAHUS, HUCHOJb3yeMbleé B XHMHHM CHMBOJMYECKHE (3HAKOBBIE)
MOJieNu, MpeoOpa30BbIBATh MOAEIbHBIC TPEICTABICHHS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
xuMuueckas (¢Gopmyiia, YpaBHEHHE XHMHUYECKOM peakuuh — TMpU PEIIeHUH Yy4eOHBIX
MI03HABATEIbHBIX M MPAKTUYECKUX 3a7ay, IPUMEHSITh Ha3BaHHBIE MOJIEJIbHbIE MPEICTABICHUS
JUIS BBISIBIIEHUS XapaKTEPHbIX IPU3HAKOB U3y4aEMbIX BEUIECTB U XUMUUYECKUX PEAKIIHH.

2) 6a30BBIC UCCIIEIOBATEIBCKUE ICHCTBHUS:

-BJIaJIETh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUS BEILIECTB M XUMUYECKUX PEaKIUi;
-popMynupoBaTh 1€l U 33Jauyd  MCCJIENOBAaHUS, HCIOJIb30BaTh IIOCTaBJICHHbIE U
CaMOCTOSITENIbHO C(HOPMYJIMPOBaHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
i GOpPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMbIX CYXKJICHUI;
-BJIaJIeTh HABbIKAMU CaMOCTOSATEIBHOIO IUIAHUPOBAHUS M  TMPOBEACHUS YUCHHUYECKUX
SKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUSI HAOJI0aTh 32 XOJIOM IIPOLEcca, CAMOCTOSITEIbHO
MIPOTHO3UPOBATh €r0 pe3yibTaT, (OPMYIHUPOBATh OOOOIIEHHS] W BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEOBAHUS, COCTABIISITH 0OOCHOBAHHBIA OTUET O MPOJEIaHHOMN
pabore;

-IproOpeTaTh ONBIT YYEHUUYECKOW MCCIEI0BATEIbCKON U MPOEKTHOM NESATENIbHOCTH, MPOSIBIIATH
CIOCOOHOCTh M TOTOBHOCTHh K CaMOCTOSITEJIBHOMY IOMCKY METOJIOB pPELICHHs MPaKTUYECKUX
3aJ1a4, MPUMEHEHHIO Pa3IMYHbIX METOI0B O3HAHMUS.

3) pabota ¢ undopmaruei:

-OpPUEHTHPOBATHCSI B PA3JIMYHBIX HUCTOYHMKAX HMHGMOpManuu (HayyHO-TIOMYJsSIpHas JUTepaTypa
XMUMHUYECKOTO COJIEp’KaHus, CIpaBOYHblE MOcoOMs, pecypchbl MHTepHeTa), aHaIU3UPOBAThH
nH(pOpPMALIMIO pPa3IMYHBIX BHAOB M (OpPM NPEACTABICHUS, KPUTHYECKU OLICHUBATH €&
JOCTOBEPHOCTh Y HEIPOTUBOPEUNBOCTH;

-popMyIUpOBaTh 3aMpoChl M NPUMEHATHh pa3IMyHble METOJbl MHpH IMOHCKEe U oTOOpe
nHpopmalnuu, HeoOXOJUMOM IS BBIIIOJHEHUS YUeOHBIX 3aj1a4 OIPEACIEHHOTO THUIIA;
-puoOpeTaTh OMBIT HCMOJIB30BaHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

-CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAIbHYIO (OpMY NpPEACTaBICHUS HH(POpPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIULbI, PUCYHKH U IPYTHUE);

-HMCII0JIb30BaTh HAYUHBIH SI3bIK B KAUE€CTBE CPEJICTBA MpU paboTe ¢ XUMUYECKON MHpOpMaLIMei:
MPUMEHATh MEXIpeIMeTHbIE ((pU3nYecKue U MaTeMaTHuecKue) 3HAKU U CHUMBOJIBL, (GOPMYJIbL,
ab0peBHaTypbl, HOMEHKIATYPY;

-HICII0JIb30BaTh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH.
OBnazneHue yHUBEpCAIbHBIMU KOMMYHUKATHBHBIMU AEHCTBUSIMU:

-3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI B X0/1€ JHaiora

W/WIM JTUCKYCCHM, BBICKA3bIBaTh WUJAEU, (OPMYIUPOBATH CBOM MPEIIOKEHUS OTHOCUTEIHHO
BBITNIOJIHEHUS TIPEJUI0KEHHON 3a1a4u;

-BBICTYIIaTh C IIPE3CHTAllMEd pe3ylbTaTOB I103HABATEIbHOW JIEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIIIOJIHEHUH XHUMHYECKOIO
SKCIEPUMEHTAa, TPAKTUYECKOM paboThl MO HCCIEIOBAHUIO CBOWCTB M3y4YaeMbIX BEIIECTB,
peayinzanuu yueOGHOro npoexTa u (popMyIupoBaTh BBIBOJbL;

-[I0 pe3ysibTaTaM [POBEIEHHBIX HCCIEIOBAaHUI IyTéM COIJVIACOBAHUS IMO3ULUH B XOJe
00cyxeHust 1 0OMEHa MHCHUSIMU.

OBnazneHue yHUBEpPCAIbHBIMU PETYISITUBHBIMU JEHCTBUSAMU:

-CaMOCTOSITENIbHO IUJIAHUPOBaTh U OCYLIECTBJISATh CBOIO II03HABATEIbHYIO JESTEIbHOCTD,
ompezenss €€ LeNu U 3aJlaud, KOHTPOJUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeaaraéMblii aaropuT™ JAEMCTBUI MPU BBIIOJHEHUH Y4€OHBIX M HCCIEIO0BATENbCKUX 3ajad,
BbIOMpaTh HanboJsee 3(hHeKTUBHBINA CIOCO0 MX peHIeHHs ¢ YYETOM MOITY4YE€HHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUECKUX PEaKLUsX;



-OCYILLECTBIATh CAMOKOHTPOJIb CBOEH JESITEIbHOCTH Ha OCHOBE CaMOaHaIl3a U CaMOOLIEHKH.
IIpenmeTHble pe3yabTaThl.
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[IpenmMeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUs OTPaXKaroT:
-cOPMHUPOBAHHOCTh TPEACTABJICHHN O XWMHYECKON COCTaBIAIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMUU B MO3HAHUM SIBJICHUM NPHUPOJbI, B GOPMUPOBAHUU MBIILICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOAMMOM [UIsl peleHus
MPAKTUYECKUX 337ad M OSKOJOTMYECKM OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3I0pPOBBIO U
MPUPOIHON Cpeae;

-BJIaJICHUE CHUCTEMON XMMHUYECKUX 3HAHMM, KOTOpas BKJIIOYAECT: OCHOBOIMOJAraroliue MOHATHUS
(XMMUYECKUIl JJIEMEHT, aToM, OJJIEKTpOHHas 000J0YKa aroMma, MOJIEKYJla, BaJIEHTHOCTb,
AJIEKTPOOTPUILIATENILHOCTh, XMMHUYECKas CBsI3b, CTPYKTypHass Qopmyna (pa3BépHyTas H
COKpal€HHasl), MOJIb, MOJISIpHAs Macca, MOJIIPHBIH O00BEM, YIJIEPOJHBIM  CKEJeT,
(GyHKIMOHANBHAS TpyMNa, pajuKail, U30MepUs, U30MEphbl, TOMOJOTMYECKHM psJl, TOMOJOIH,
YTIEBOAOPOIbl, KUCIOPO U a30TCOJAEPKAILUE COEIMHEHUsI, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COETUHEHUS); TEOPUU U 3aKOHBI (TEOPHS CTPOCHHSI OPraHUYECKUX
BemectB A. M. byrnepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU; MHPOBO33PEHUYECKHE 3HAHHUS, JIEXKAIIME B OCHOBE IMOHHMMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMUYECKHUX SIBJICHUN, (PAKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIy4EHUH U 0€3011aCHOM HCIIOJIb30BAHUN BaKHEHIINX OPraHUYECKUX BELIECTB B OBITY
U IPAKTHYECKOMN JEATEIbHOCTH YeJIOBEKa;

-C()OPMUPOBAHHOCTh YMEHHI BBISBIISITh XapaKT€pHbIE NMPU3HAKHU MOHATHUI, YCTaHABJIUBATh UX
B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHITHS MPU ONUCAHUM COCTaBa, CTPOEHUS U
MPEBPAIECHUNA OPTaHUYECKUX COCTUHEHU;

-C)OPMUPOBAHHOCTh YMEHUN HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJIEHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaII€HHON) (OpMysl OpraHM4eCKUX BEILECTB
U YpaBHEHUH XUMHUYECKUX PEaKLMH, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKUX BEILECTB
JUI WJUTFOCTPALMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

-C)OPMUPOBAHHOCTh YMEHUHN YCTAHABIMBATH MPUHAUIEKHOCTh M3YYEHHBIX OPraHMYECKHUX
BELIECTB II0 MX COCTaBy U CTPOCHHUIO K ONPEACIEHHOMY KIacCy/Tpylie COeAUHEHU
(YyrieBoJopoibl, KHUCJIOPOJ M  a30TCOJIEpKallle€  COEAUHEHMs, BBICOKOMOJIEKYJSPHbIC
COeIMHEHUs), JaBaThb MM Ha3BaHMs Mo cucrematuueckoi HoMeHkiatype (IUPAC), a takxe
MIPUBOJIUTh TPUBUAJIbHbIE HAa3BAHUS OTIEJIbHBIX OPraHWYECKUX BEIIECTB (ITHJIEH, MPOIMUJIEH,
alleTWJICH, STWIECHIVIMKOJb, TJIMLUEPUH, (PEeHoJ, (GopMaibAerui, aleTaableruji, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAsl KUCJIOTa, CTEApUHOBas KUCIOTA, TII0KO03a, (ppyKTo3a,
Kpaxmaj, LIeJUTI0JI03a, TJIUIUH);

-COPMUPOBAHHOCTb YMEHHMSI ONpPENENSITh BHIbl XMMHUYECKOHW CBSI3M B OPraHMYECKHX
COeIMHEHUSIX (OIMHAPHbIE U KPATHBIE);

-C()OpPMUPOBAHHOCTh YMEHUS MPUMEHATD MOJIO0KEHHS] TEOPUU CTPOEHUSI OPraHUYECKUX BEILECTB
A. M. bytnepoBa st 00BsICHEHUS 3aBUCHMOCTHA CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHS;
3aKOH COXPaHEHMsI MAcChl BEILIECTB;

-C()OpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3MUECKHE U XMMHUYECKUE
CBOMCTBA TUIMYHBIX NPEJCTABUTENEH pa3IUYHBIX KJIACCOB OPraHMYECKUX BEUIECTB (METaH,
9TaH, ATWICH, MPOMWJIEH, areTwieH, Oyraauen-1,3, merunOyraauen-1,3, OeH30J, METaHOI,
3TaHOJI, STWIEHIJIUKOJb, TIMIEPUH, (PEHOJ, aleTaJbJeTu]], MypaBbuHasi U YKCYCHas KUCIJIOTHI,
[JII0KO03a, KpaxMmaj, LeJUII0J03a, aMMHOYKCYCHAasi KHCIJIOTa), WIIOCTPUPOBATh T'€HETHYECKYIO
CBSI3b MEXJYy HUMH YPaBHEHUSIMU COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIU C UCIOJIb30BAHUEM
CTPYKTYPHBIX GOpPMYII;

-C()OPMUPOBAHHOCTh YMEHHUS XapaKT€pPU30BaTh MCTOYHHUKH YIJIEBOJOPOIAHOIO ChIpbs (HEPTH,
MPUPOJHBIN ra3, yroiyib), ciocoObl UX MEpPepadOTKU U MPAKTUYECKOE MPUMEHEHHE NPOIYKTOB
nepepaboTKH;



-chOPMUPOBAHHOCTh YMEHUM TPOBOJUTH BBIUUCICHUS 1O XMMHYECKHUM YpaBHEHUSM (MAaccChl,
00béMa, KOJMYECTBAa HUCXOJHOIO BEIIeCTBa WJIM NPOAYKTAa pPEaKUMHU IO HM3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOHBIX BEILIECTB WM MPOYKTOB PEaKIUN);
-cOPMUPOBAHHOCTh YMEHHH BJIAJIETh CUCTEMOW 3HAHWUKW OO0 OCHOBHBIX METOJAaX HAyYHOTO
MMO3HAHMS, HCIOJBb3yeMbIX B XUMHH TP HW3YYCHHH BEIIECTB W XUMHUYECKUX SIBJIICHHUM
(HaOnrofeHue, U3MEpEHUe, OJKCIEPUMEHT, MOJIEIUPOBAaHUE), HCIOJb30BaTh CUCTEMHbIE
XUMUYECKUE 3HAHUS JUTsl IPUHATHS PEIICHUA B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX
C BEIIIECTBAMH M MX IPUMEHEHUEM;

-chOpPMHUPOBAHHOCTh YMEHUW COOJIIOAATh TMpaBWIA IOJH30BAaHUS XUMHYECKOW TIOCYION |
abopaTOpPHBIM 000PYIOBAHUEM, a TAKXKE ITPaBUiIa OOpaIIeHHs ¢ BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIUSIMH TI0 BBITIOJIHEHHIO J1a00PATOPHBIX XUMUYECKUX OTIBITOB;

-chOPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh M  BBHIMIOJHATh XHMHYECKHUH  HKCIIEPUMEHT
(mpeBpalieHusl OPraHUYECKUX BEIIECTB MPU HArPEBaHUU, MOJIyYEHUE ITHIIEHA U U3YyYEHHUE €ro
CBOMCTB, KAaueCTBEHHbIE PEAKIMH OpPraHMYEeCKUX BEIECTB, JEHATypalus OelKoB Mpu
HarpeBaHUH, [IBETHbIE peakluu OEIKOB) B COOTBETCTBUU C MpaBUJIAMU TEXHHKU OE30MACHOCTH
pu oOpallleHuU ¢ BelleCTBAMH M Ja0OpaTOpHbIM 000OpPYIOBaHUEM, MPEACTABIATh PE3YJIbTaThl
XMUMHUYECKOTO JKCIepUMEHTa B (opMe 3amucu YpaBHEHHUH COOTBETCTBYIOLIUX pEAKUUH U
(dbopMyIupOBaTh BHIBObI HA OCHOBE 3TUX PE3YJIbTATOB;

-chOPMHUPOBAHHOCTh YMEHHH KPHUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OPMAIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (CpeicTBa MacCcOBOW nH(popManuu, IHTepHET U apyrux);
-chOpPMHUPOBAHHOCTh YMEHUHN COOJIIOIATh MPABHUJIA IKOJIOTHIECKHU 1E€JIE€CO00Pa3HOTO TOBEACHUS
B OBITY U TPYAOBOM JAEATEIbHOCTH B LEJSIX COXPAHEHHUS CBOETO 3/0POBbSl U OKpYKarollen
MIPUPOJIHOM Cpebl, 0OCO3HABATh OMACHOCTH BO3JIEHCTBUS Ha )KUBbIE OPraHU3MbI OINpPEAEIEHHBIX
OpraHMYECKUX BELIECTB, MOHUMas cMbici nokaszarens [IJIK, nmoscusare Ha mpumepax crocoObl
YMEHBIIECHUS U IPEIOTBPALIEHUS UX BPEIHOTO BO3/AEHCTBUS Ha OpPraHU3M YEJIOBEKa;
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[IpenmeTHbie pe3yapTaThl OCBOCHUS Kypca «O0111as 1 HeOpraHuyeckas XUMHsD) OTPaXKaroT:
-cOPMHUPOBAHHOCTh MPEJCTABICHUNA: O XHUMHUYECKON COCTaBJISIONIEH €CTeCTBEHHO-HAYyYHOU
KapTUHBI MUPA, POJU XMMHUH B TIO3HAHWUHU SIBICHUW MPUPOJBI, B (POPMUPOBAHUU MBIIUICHUS H
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHON TIpaMOTHOCTH, HEOOXOJAWMOHN JUIsl pelleHus
MPAKTUYECKUX 337ady M OSKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHHUSI K CBOEMY 3I0pPOBBIO U
MPUPOIHON Cpeae;

-BJIaJICHUE CHCTEMON XMMHUYECKUX 3HAHMM, KOTOpas BKJIIOYAECT: OCHOBOIMOJAraroliue MOHATHUS
(XuMUYeCKuil 3JIEMEHT, aTOM, U30TOTI, S-, P-, d- BTEKTPOHHBIE OpOUTAIIM ATOMOB, HOH, MOJIEKYJIA,
MOJIb, MOJIAPHBIA OOBEM, BAJEHTHOCTb, AJIEKTPOOTPHUIIATEIBLHOCTh, CTENEHb OKHUCICHHUS,
XUMHUECKasi CBSI3b (KOBaJEHTHAs, MOHHAs, METalsIM4yecKasi, BOJOPOJHAs), KPUCTALIIMYECKas
pemérka, TUIOBI  XUMHUYECKMX  pEaKIUi, pacTBOp, OJIEKTPOJHTHI,  HEDIEKTPOIHUTHI,
AIIEKTPOJIUTUYECKAS JTUCCOLMALMSI, OKHUCIMTEIb, BOCCTAHOBHUTENIb, CKOPOCTh XHMHUYECKOM
peakuuy, XWMHUYECKOE paBHOBECUE); TEOPUM U 3aKOHBI (TEOpUsI 3IJIEKTPOIUTUYECKOUN
aucconranuu, nepuoandeckuit 3akon . Y. MenzaeneeBa, 3aKOH COXpaHEHHsS] MAacChl BEIIECTB,
3aKOH COXpPaHEHUs M NPEBpAIICHHS] PHEPIHMH IPU XUMHUYECKHX PEaKLUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUH, MHPOBO33PEHUECKUE 3HAHUSA, JIeXKAIIUEe B OCHOBE MOHUMAaHUs
MPUIUHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHUH, (PAKTOJIOTHYECKUE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJIyYEHUH U 0€30IaCHOM HCHOJIB30BAaHUU BAXKHEHIINX HEOPraHMYECKHUX BEILECTB B
OBITY U IPAKTHUUECKOM JESITEIbHOCTU YEJIOBEKA;

-cOPMHUPOBAHHOCTh YMEHUHW BBISBIIATH XapaKTEPHBIC MPU3HAKW TMOHATHUN, YCTAaHABIWBATH HMX
B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIME IOHATHS IPU ONUCAHUM HEOPraHWYECKUX
BEILECTB U UX IIPEBPAILCHMII;

-C()OpMUPOBAHHOCTh YMEHHI HCIOIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBlIeHUs HopMyIl
BELIECTB U YpPaBHEHHM XMMHUYECKUX peakuui, cucrematuueckyro HomeHkinarypy (IUPAC) u
TpUBUAIbHbIE HA3BaHUS OTAEIbHBIX HEOPraHWYECKUX BELIECTB (yrapHbIil ra3, yriaeKucibli ras,
aMMuaK, raiméHasi U3BeCThb, Heral€Has U3BeCTb, MUThEBAs COJIA, TUPUT U JIPYTHE);



-C)OPMUPOBAHHOCTh YMEHUH OIpENeisITh BAJEHTHOCTh M CTENEHb OKHCIEHUS XUMHYECKHX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTaBa, BUJl XUMUYECKOH CBSI3U (KOBaJICHTHAsI, HIOHHAs,
MeTajyinyeckasi, BOJOPOJHAs) B COEIMHEHUSAX, TUIl KPUCTAUIMYECKON PEHIETKH KOHKPETHOTO
BeleCTBa (aTOMHAsl, MOJIEKYJsipHasi, MOHHAs, METAJJIMYECKas), XapakTep Cpelabl B BOJHBIX
pacTBOpax HEOPraHUUYECKUX COCTUHEHU;

-C()OpMUPOBAHHOCTH YMEHHI YCTaHABIUBATh MPUHAATIC)KHOCTh HEOPraHUYECKUX BEILIECTB M0 UX
COCTaBY K OMNpEIeNIEHHOMY KJIacCy/TpyIie COeIuHEHUI (IpOoCThie BEIlecTBAa — METaulbl U
HEMeTaJlIbl, OKCU/IbI, OCHOBaHUS, KUCIIOTHI, aM(OTEPHbIE TUPOKCUIBI, COJIN);
-chOpMHUPOBAHHOCTh YMEHUM PACKPBIBaTh CMBICT Tieproandeckoro 3akona Jl. M. MenneneeBa u
JI€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUTYI0, OObSICHUTEIbHYIO U IPOrHOCTUYECKYIO (DYHKIUU;
-C()OPMUPOBAHHOCTh YMEHHMH XapaKT€pU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB XHUMHYECKHX
anemeHToB 1-4 mepuomoB Ilepwommueckoir cuctemMbl XuUMHYEeCKuX odmemeHToB J[. .
MenneneeBa, UCHOJIb3YSl MOHATHS «S-, p-, d-DJIEKTPOHHBIE OPOUTAINY», «IHEPreTHUECKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XUMHYECKHX JJIEMEHTOB U HUX
COEIMHEHUN TI0 nepuojaM u rpynnam [lepuoauyeckoi cucteMpl XUMUYECKUX nemMeHToB Jl. U.
Menneneena;

-c)OpMUPOBAHHOCTh YMEHMH XapaKTepu30BaTh (ONUCHIBATh) OOLIME XMMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJATh CYIIECTBOBAHUE T'€HETUYECKOM
CBS3M MEXJy HEOpraHMYeCKHMHU BEIECTBAMU C IIOMOIIbIO ypaBHEHUIH COOTBETCTBYIOILIUX
XUMUYECKUX PEAKLUH;

-COPMUPOBAHHOCTh YMEHMs KJIACCU(UUUPOBATh XHUMHYECKUE PEAKIUH [0 pPa3IUnYHBbIM
Nnpu3HaKaM (YUCIy W COCTaBy pEarupymoliux BEIIECTB, TEIUIOBOMY d(PQeKTy peakuuw,
M3MEHEHUIO CTENEeHEN OKHUCIEHUS 3JIEMEHTOB, 00paTUMOCTH PEAKIINH, YHYACTHIO KaTaIn3aTopa);
-C()OPMUPOBAHHOCTh YMEHUN COCTABJISATh YPaBHEHUS peakUUi pazIUYHbIX THUIOB, MOJHbIE U
COKpAaIlEHHbIE YpPAaBHEHHUs peakUuil MOHHOTO OOMEHa, YYUThIBas YCJIOBHS, IPU KOTOPBIX ITH
peakuuu UAyT 10 KOHIIA;

-C()OPMUPOBAHHOCTh YMEHUU IPOBOAMTH PEAKIMH, MOJITBEPKIAIOIINE KayeCTBEHHBIH COCTaB
Pa3IMYHbIX HEOPraHUYECKUX BELIECTB, PaCllO3HABATh OMNBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIHE
B BOJIHBIX PACTBOpPaxX HEOPraHUYECKUX BELIECTB;

-C)OPMUPOBAHHOCTh YMEHHIl pacKpblBaTb CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkiuii oCpeCTBOM COCTaBIJIEHHS 3JIEKTPOHHOTO OajaHca STUX PeaKIuii;
-C)OPMUPOBAHHOCTh YMEHHH OOBICHATH 3aBUCUMOCTb CKOPOCTH XHMHYECKOW pPEaKIUH OT
pa3nuuHbIX (DAKTOPOB; XapakTep CMEUICHUS XMMHUYECKOTO DPABHOBECHS B 3aBUCUMOCTU OT
BHelHero Bo3aencTeus (nmpunuun Jle llarense);

-C)OPMUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh XUMHUYECKHE MPOLECCHI, JEKal[Ue B OCHOBE
MPOMBIIIJIEHHOTO TOJY4YE€HUsSI CEpHOM KHUCJIOThl, aMMHaka, a Takke C(HOpMUPOBAHHOCTD
IpeacTaBiIeHU 00 OOIIMX HayyHBIX HMPHUHIMIIAX M IKOJOTMYECKUX MPoOIeMax XUMHYECKOIO
IIPOM3BOJICTBA;

-C()OPMUPOBAHHOCTh YMEHUM MPOBOJUTH BBIUMCICHUS C MCIHOJb30BAaHUEM IMOHSITHUS «MaccoBas
JI0JIsl BEIIECTBA B PacTBOPE», 0ObEMHBIX OTHOLICHHH ra30B MpU XUMHUYECKUX PEAKIUAX, MACCHI
BEIIECTBA UM 00BbEMA ra30B M0 U3BECTHOMY KOJMYECTBY BEILIECTBA, MAacce WM 00BEMY OJHOTO
U3 YYacTBYIOIIMX B pEaKLUMU BEUIECTB, TEIJIOBOTO 3(dekTa peakuuu Ha OCHOBE 3aKOHOB
COXPAaHEHHUS MacChl BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

-chOPMHUPOBAHHOCTh YMEHUW COOJIIOAATh TMpaBWIA TOJb30BAHHUS XUMHYECKOW TIOCYIOW H
abopaTOpHBIM 00OPYIOBAHUEM, a TAKXKE ITpaBUiIa OOpaIIeHUs C BEIIECTBAMU B COOTBETCTBHUH C
MHCTPYKLHUSMH IO BBITOJIHEHHUIO JA0OPATOPHBIX XMMHUYECKUX OIIBITOB;

-COPMUPOBAHHOCTh YMEHHMH IJIAHUPOBATh M  BBINOJHATH XWMHUYECKUH OKCHEPUMEHT
(paznokeHHe MepoKcHaa BOJOpPOJa B MPUCYTCTBUU KAaTajau3aTopa, OINpeAeTCHUE Cpelbl
pPacTBOPOB BEILECTB € MOMOILBIO YHUBEPCATHLHOIO MHIAMKATOPA, BIUSHUE PAa3IMYHbIX (DaKTOPOB
Ha CKOPOCTh XMMHYECKOH peakluu, peaklMy HOHHOIO OOMEHa, KayeCTBEHHbIE PEaKIMH Ha
cyibdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PELIEHHE SKCIIEPUMEHTAIBHBIX
3ajau no temMaM «Metamnel» U «Hemeramibl») B COOTBETCTBUM C IPAaBWIAMU TEXHUKHU



0€30MacHOCTH Ipy 00pallleHUH C BEIECTBAMU U J1a0OpaTOPHBIM 000pYyJOBaHUEM, NPEACTABIATh
pe3yibTaThl XMMUYECKOTO 3KCIIEpUMEHTa B (OpMe 3anucu YpaBHEHHH COOTBETCTBYIOLIUX
peakuuii ¥ GopMyIUPOBATH BBHIBOJIBI HA OCHOBE ITHX PE3YJIbTaTOB;

-COPMUPOBAHHOCTh yYMEHUN KPUTUYECKH aHAJIU3UPOBATh XUMUYECKYI0 HH(POpPMALHNIO,
MOJIyYa€MyI0 M3 pa3HbIX MCTOYHHMKOB (CpelICTBa MaccOBOM KOMMYHUKauuu, HHTepHeT u
IPYTHX);

-chOPMHUPOBAHHOCTh YMEHUHN COOJIIOIAaTh MPaBUJIA IKOJOTHYECKU 11€TIECO00Pa3HOTO MOBEICHUS
B OBITY UM TPYJIOBOH JACSITEIBPHOCTH B IIEJAX COXPAHCHHUS CBOETO 3J0POBBS U OKPYXKAIOIICH
MPUPOIHOMN CPEbI, OCO3HABATH OMACHOCTh BO3ACHCTBUS HA JKUBBIE OPraHU3MbI ONPEACITIEHHBIX
BEIIECTB, MOHMMas cMbich nokasarens [1JIK, nmoscHaTs Ha nmpuMepax cnocoObl YMEHbIIECHUS U
MPEIOTBPAIEHHS UX BPEIHOTO BO3JCHCTBUS HA OPraHU3M YeJIOBEKa.



TemaTn4eckoe IJIaHUPOBaAHHUE

Ne | KotuyecTBo Tema ypoka DJIEeKTPOHHbIE
n/n YPOKOB y4eOHO-MeTOoHYeCKue
TeMbl MaTepHaJbl
10 kacc
Pasnen 1. TeopeTnueckue 0CHOBBI Oprannyeckoi xummu (34)
IIpenmer opranunyeckoii xumun. Teopusi crpoenusi oprannyeckux coenmHennii A. M. byraeposa (34)

1 1 IIpenmMer oprannueckoil XuMuu, €€ BOSHUKHOBEHUE, pa3BUTHE U 3HAYCHHUE. [IpesenTanus,
bub6mmoreka [[OK

2 1 Teopus cTrpoeHust opraHudeckux coenqunenuit A. M. bytiepoBa, e€ OCHOBHbBIE MTOJIOKEHUSI. [IpesenTanus,
bu6mmoreka [{OK

3 1 [IpeacraBnenne o kinaccupukanuu OpraHuyeckux BemecTB. HomeHkmarypa (cucremaruueckas) u | [IpeseHrarus,
TPUBUAJIbHBIC HA3BAHUS OPTAHUYECKHUX BEIIECTB. bub6mmoreka [IOK

Paznen 2. Yraesogopoas! (134)
IIpenenbHbIE YIi1€BO0OPOIbI — AJKaHbI (24)

4 1 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN PSI. [IpesenTanus,
bub6mmoreka [{[OK

5 1 MeraH 1 3TaH — MPOCTEHIINE MTPEJCTABUTENN aJIKAaHOB. [Mpe3enrarus,
bub6mmoreka [{[OK

HenpeneabHble yriieBoAOPOAbl: AJIKEHbI, AJKAIHEHbl, AJTKHHBbI (64)

6 1 AJIKEHBI: COCTaB U CTPOCHUE, CBOWCTBA. [IpesenTanus,
bub6mmoreka [{[OK

7 1 OTUJEH U NPONUWIEH — MPOCTEHIINE PEICTABUTENN AIKEHOB. [IpesenTanus,
bub6mmoreka [{[OK

8 1 [Tpaktuueckas padota Ne 1. «[lonydeHue 3THIIeHa U U3yYEHUE E€TO CBOMCTBY. [IpesenTanus,
bub6mmoreka [{[OK

9 1 Ankanuensl. byranuen-1,3 u merunOyranuen-1,3. IloaydeHne CHHTETUYECKOTO KaydyKa U PE3UHBI. IIpesenTanus,
bub6mmoreka [{[OK

10 1 AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMs, TOMOJIOTMYECKMM psia. AunerwneH — npocteimuii | [IpezenTtanus,
MPEJICTaBUTEND aJTKHHOB. bubnuorexa [JOK

11 1 Beruncienus 1o ypaBHEHUIO XUMHUYECKOW PEaKIIUH. IIpesenranus,

bub6mmoreka [{OK




ApoMaTHyecKne yrieBoaopoas! (24)

12 Apenbl: 0eH30J1 ¥ TOIY0J1. TOKCUYHOCTH apeHOB. [IpesenTanus,
bub6mmoreka [{[OK

13 I'enernyeckas cBS3b yrieBOJAOPOJOB, IPUHAUIEKAIINX K PA3IMYHBIM KJIaCCaM. [IpesenTanus,
bub6mmoreka [[OK

IIpupoaHble HCTOYHMKH YIJIEBOJOPOI0B M X nepepadorka (34)

14 [TpupoHBIE HCTOYHUKH YTIIEBOJOPOIOB: IPUPOIHBIN r'a3 ¥ MOMYTHRIE HEPTSIHBIE ra3bl, HEYTH U MPOAYKTHI [IpesenTanus,
e€ mepepaboTKH. bubnuorexa [JOK

15 [TpupoHBIE HCTOYHUKH YTIIEBOIOPOIOB: IPUPOIHBIN I'a3 U MOMYTHRIE HEPTSIHBIE ra3bl, HEYTH U MPOTYKTHI IIpesenranus,
e€ mepepaboTKH. bubnuorexa [JOK

16 KoHnTposbHas padoTa no paszzueny «YTIJIeBOI0POAbI. [IpesenTanus,
bub6mmoreka [{OK

Paznen 3. Kuciiopoacoaep:xamue oprannieckue coequHenus (134)
Cnuptsl. Penou (3u)

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHI: METAHOJ U 3TaHOJ. BogopoHast cBsi3b. [IpesenTanus,
bub6mmoreka [[OK

18 MHoOroaToMHBIE CIUPTHI: ITUIICHIIIMKOJIb U TJIULEPUH. [IpesenTanus,
bub6mmoreka [[OK

19 @DeHoJI: CTPOCHUE MOJIEKYIBI, GU3NYECKHE U XUMHYECKHE CBOCTBA, TPUMEHEHHE. [IpesenTanus,
bub6mmoreka [{[OK

Aabaeruabl. Kapoonossbie kucorel. Ciio:xknbie 3¢upnl (749)

20 Anpaerunpl: GopMaIbACTU]l U alleTaIbACTH. ALIETOH. [IpesenTanus,
bub6mmoreka [IOK

21 OnHOOCHOBHBIE NpeiebHbIE KAPOOHOBBIE KMCIOTHI: MypaBbHUHAs U YKCYCHas. [IpesenTanus,
bub6mmoreka [{[OK

22 IMpaktudeckas pabora Ne 2. «CBoiCTBa pacTBOpa yKCYCHOM KHUCIIOTBD. I[Mpe3enTarus,
bub6mmoreka [{[OK

23 CreapuHOBas U OJIEMHOBAsI KUCJIOTHI, KaK IPEJICTABUTENN BBICIINX KAPOOHOBBIX KUCIIOT. [IpesenTanus,
bub6mmoreka [{[OK

24 Mpbl1a KaKk COJIM BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JEHCTBHE. [IpesenTanus,
bub6mmoreka [{[OK

25 CrnosxHbie 3(hUphl KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ MApOIIH3 CIIOKHBIX 2PHPOB. [IpesenTanus,

bub6mmoreka [{[OK




26 XKupsl: runpoan3, NpuMeHeHne, OUoJorndecKas poJib KHUPOB. [IpesenTanus,
bub6mmoreka [[OK
Yraesoasl (34)
27 VYraeBobl: cocTaB, kiaccudukanus. Baxkneinme mpeacTaBuTeNu: rr0Ko3a, GpyKrosa, caxaposa. [IpesenTanus,
bub6mmoreka [[OK
28 Kpaxman u nemirono3a Kak IpupoaHble TOJUMEDHI. [IpesenTanus,
bub6mmoreka [{[OK
29 Kontponbhas padoTa no pazaeny «Kuciaopoacoaepxaiine OpraHuuecKue CoeTMHEHUD. [Ipesenranus,
bu6mmoreka [{[OK
Pasnen 4. A3oTcoaep:kamme opranuyeckue coeqnHeHus (54)
AMHHBI. AMUHOKHCJI0TBL. Bejku (54)
30 AMMHBI: METHJIAMHUH U aHUJTUH. [Ipesenranus,
bu6mmoreka [{[OK
31 AMUHOKHCIOTHI Kak aM(pOTEpHbIE OpraHUUECKNUE COETMHEHUS, X OHoornyeckoe 3Hadenue. Ilentuel. [IpesenTanus,
bub6mmoreka [{OK
32 benku kak npupoHbIE BHICOKOMOJIEKYIJIIPHBIE COETUHEHNUS. [IpesenTanus,
bu6mmoreka [{OK
33 OcHOBHBIE IOHATHSA XUMHUH BHICOKOMOJIEKYIISIPHBIX COEIMHEHUM. [IpesenTanus,
bub6mmoreka [{OK
34 IIpomexxyTouHas aTTecTamusl.
11kjaacc
Paznen 1. Teopernueckue ocHoBbI xumuu (134.)
Crpoenne aromoB. Ilepnoanyeckuii 3axon u Ilepuoauyeckas cucrema xummuieckux 3j1eMenToB JI.W. Menaeneesa (34.)
1 XUMUYECKUH dJIeMEeHT. ATOM. DJIeKTPOHHAs KOH(UTYpaIis aTOMOB. IIpesenranus,
bub6mmoreka [{OK
2 [Tepuonnueckuii 3akoH u [lepuoanueckas cucremMa xuMmuaeckux aemeHToB . M. Menaeneesa, ux cBs3b ¢ [IpesenTanus,
COBPEMEHHOM TEOPHUEN CTPOECHUSI ATOMOB. bubnuorexa [JOK
3 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUUYECKUX AIEMEHTOB U UX COEIUHEHUI 110 TpynnaM U Nepruoiam. [IpesenTanus,
3HavYeHHE MEPUOTUUECKOTO 3aKOHA M CUCTEMBbI XUMUYEeCKUX 31eMeHToB J[.W. Meneneesa B pa3BuTuu bubnuorexa [JOK
HayKH.
Ctpoenue BemecTtBa. MHoOrooopasue Bemects (44.)
4 CrpoeHnue BeniecTBa. XuMu4eckast CBsi3b, €€ BU/Ibl; MEXaHU3MbI 00pa30BaHUs KOBAJEHTHOMN CBS3H. [IpesenTanus,

Bopoponnas cBsi3b.

bub6mmoreka [{[OK




5 BanenTtHocTb. DnekTpooTpuniareabHocTh. CTeneHb okuciaeHus. BemecTsa MoIEKyIIpHOTo U [IpesenTanus,
HEMOJIEKYJIIPHOTO CTPOEHUSI. bubnuoreka [JOK
6 [TonsiTHe 0 AUcTIepCcHBIX cucTemMax. MIcTuHHbBIE U KOJUIOUAHBIE pacTBOPbL. MaccoBast 10J1s BELIECTBa B IIpesenranus,
pacTBope. bubnuorexa [JOK
7 Knaccugukamys 1 HOMEHKIATypa HEOPraHHUECKUX COeIMHEHHH. | eHeTnyeckast CBSI3b HEOPTaHUIECKUX [IpesenTanus,
BEILIECTB, PA3JIMYHBIX KJIACCOB. bubnuorexa [JOK
Xumunueckue peaknuu (64.)
8 Knaccugukamust XMMHYECKIX Peaklnil B HEOPraHWIECKOH M OpraHWnYeCKON XUMHH. 3aKOH COXpPaHEHUS IIpesenranus,
Macchl BEILIECTB; 3aKOH COXPAaHEHUs U MPEBPAILEHUS] SHEPT U NIPU XUMUYECKUX PEAKIIMSIX. bubnnoreka [JOK
9 Ckopocts peakiiuu. OOpaTumbie peakiini. XUMHUYECKOE PaBHOBECHE. [Ipesenranus,
bub6mmoreka [{[OK
10 ITpaktrdeckas pabora Ne 1. «BrnusiHre pa3nndHbIX GaKTOPOB HA CKOPOCTh XMMHUYECKON peaKIum. IIpesenranus
11 OnexTpoauTnueckas qucconuanus. [lonsatue o BogopoaHoM nokasarene (pH) pactBopa. Peakiiuu noHHOTO IIpesenranus,
oOMeHa. ['uapoIin3 opraHnvecKuX ¥ HEOPraHWISCKUX BEIICCTB. bubnuorexa [JOK
12 OKHCANTENBPHO-BOCCTAHOBUTEbHBIE peakiiy. [IoHsITHE 00 37IEKTpOIM3€e pacIIaBOB U paCTBOPOB COJIEH. IIpesenranus,
bub6mmoreka [{[OK
13 KonTponasnas pabora Nel no pasgeny «Teopernueckue 0CHOBbI XUMUMY.
Paznen 2. Heopranuyeckas xumus (174.)
MetaJsibl (64.)
14 Merainel, ux nosioxkenue B [lepuoanueckoil cucteme xumuueckux anemeHToB . Y. Menzaeneesa u [IpesenTanus,
0COOCHHOCTH CTpOCHHUs aToMOB. OO0mMe Gu3ndeckre CBONCTBA METAJIIOB. bubnuorexa [JOK
15 CrninaBel METAIOB. DJIEKTPOXUMUYECKHUH psijl HAPSKEHU METaIOB. IIpesenranus,
bub6mmoreka [{OK
16 XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAIOB (HATPU, KM, KaJIbIIMI, MAaTHUN, ATIOMUHUANA) U UX [IpesenTanus,
COEIMHEHMUII. bubnuorexa [JOK
17 XUMHUYECKUE CBOMCTBA XPOMa, MEJIU U UX COEAUHEHHIA. [IpesenTanus,
bub6mmoreka [{OK
18 XHUMHUYECKHE CBOMCTBA IMHKA, JKeJle3a U UX COCIMHEHUM. IIpesenranus,
bub6mmoreka [{[OK
19 IIpakTueckas pabora Ne 2. "PenieHne skcieprMeHTalIbHbBIX 3a/1a4 10 Teme «MeTtauiby'. IIpesenranus
Hemertanabl (94.)
20 Hewmeramnbl, ux nonoxenue B [lepuoanueckoit cucreme xumuueckux anemeHToB . . MenneneeBa u [IpesenTanus,
0COOEHHOCTH CTPOEHHUS aTOMOB. bubnuoreka [JOK




21 du3nuecKue CBONCTBa HEMETAIIIOB. AJUTOTPOTIHSI HEMETAIIOB (Ha MpUMepe KUCIOpoaa, cepsl, pocdopa u IIpesenranus,
yriIepoa). bubnuoreka [JOK
22 XUMHUYECKUE CBOMCTBA raJIOTE€HOB, CEPBI U UX COCAUHEHHIA. [IpesenTanus,
bu6mmoreka [{OK
23 XuMHUYeCKre CBOMCTBaA a30Ta, pocdopa 1 X coeTMHEHUH. [Ipesenranus,
bub6mmoreka [IOK
24 XUMHUYECKHE CBOMCTBA YIJIEpOJa, KPEMHUS U UX COCTUHECHUM. [IpesenTanus,
bub6mmoreka [{OK
25 [IprmeHeHne BaXXHEUIINX HEMETAVIOB U UX COCIMHEHUM. [IpesenTanus,
bub6mmoreka [IOK
26 O06o06muieHne u cucTemMaru3anys 3HaHui o TeMe «Hemeranner». Berancinenus no ypaBHeHUsIM xumuueckux | IlpesenTanus,
peakiuii 1 TePMOXUMHYECKUE PACUETHI. bubnuorexa [JOK
27 [TpakTdeckas paborta Ne 3. «PenieHne dKCIepUMEHTAIBHBIX 3a/1a4 110 Teme "Hemerams"». [Ipe3enTanms
28 KonTposasnas pabora Ne2 no temam «Mertamub» n «Hemeramibiy.
CBsi3b HEOPraHUYeCKUX H OPraHn4YecKuX BeuecTs (24.)
29 Heoprannueckue u oprannyeckue KucioTel. Heoprannueckue u opraHnyecKkue OCHOBAHMUSL. [IpesenTanus,
bub6mmoreka [{OK
30 AmboTepHbIE HEOPTraHUYECKHE U OPraHMYECKHE COeMHEHUs. | eHeTHuecKas CBsI3b HEOPraHUYECKUX U [IpesenTanus,
OpPraHUYECKUX BEIIECTB. bubnuorexa [JOK
Pasznen 3. Xumus n xu3usb (34.)
31 Ponb xumum B 0O6ecrieueHNH SKOJIOTHIECKOH, YHEPreTHUECKOH 1 MUIIEBOH 0€301aCHOCTH, Pa3BUTHH IIpesenranus,
MEJTUIIMHBIL. bubnuoreka [JOK
32 [IpencraBnenust 06 0OMIKX HAYYHBIX TPUHIIUIIAX POMBILIUIEHHOTO MOTY4Y€HUs BaKHEHIINX BEIIECTB. [IpesenTanus,
bub6mmoreka [{[OK
33 ITpomexyTouHasl aTTeCTalUs.




