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MHNOACHUTEJIBHAA 3AIINCKA

IIporpaMMa 1o XMMHUU Ha YpPOBHE CpeAHero oOIiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
@enepanpHoro 3akoHa oT 29.12.2012 Ne 273-@3 «O06 obpazoBanuu B Poccwuiickoit denepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHUS (elaepanbHOil 00pa30BaTeNIbHOM IPOrpaMMbl CPEHEro OOIIEro
obpazoBanus (POII COO), npeacraBieHHbIx B DenepanrbHOM ToCylapcTBEHHOM 00pa30BaTEIbHOM
crangapre COO, c¢ yuérom Konuenuum mnpenosaBaHusi ydeOHOro mnpeamera «XUMHS» B
oOpazoBaTenbHBIX  opranm3amusx  Poccuiickoit ~ ®exmepanmu, — peaqu3ylOmMX  OCHOBHEBIC
o0Opa3oBaTenbHbIe MPOTPaMMbl, M OCHOBHBIX IOJIO)KEHUH «CTpaTeruu pa3BUTHs BOCIMTAaHUS B
Poccuiickoit @enepanuu Ha nepuoxa no 2025 roxa» (Pacnopspkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOAXOJO0B K pa3pabOTKe MPOTrpaMMBI 10 XUMHUH, K OIpPEICICHUI0 OOIIeH CTpaTeruu
00y4eHHs, BOCIIUTAHUS U PAa3BUTHUSA OOy4alOIIMXCS CPEeICTBAMM y4eOHOro Ipeamera «XUMUs» Ui
10-11 xyaccoB Ha 0a30BOM YypOBHE COCTaBWJIM KoHUenTyanbHble mojoxeHus ®I'OC COO o
B3aMMOOOYCIIOBJIIGHHOCTH LIEJEH, COAEp)KaHUs, pe3ylbTaToB OOyuyeHUs U TpeOOBaHMM K YPOBHIO
[IOJITOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0pazoBaHMe, MOJy4aeMOe BBITYCKHHKaMM 001e00pa3oBaTeIbHON OpraHu3aluy,
ABJIAETCS HEOTHEMJIEMOW YacThl0 HX o0Opa3zoBaHHOCTU. OHO CIY)KUT 3aBEpIIAIOLIUM AITarloM
peanu3alM Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX ILIEHHOCTEH, NPUCYIIHUX
[EJIOCTHOM CHUCTeME XHMHYECKOro 0Opa3oBaHWs. OTH ILEHHOCTH KacaroTCs IIO3HAHHUS 3aKOHOB
IpUpObl, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyJNbTyphl YelOBEKa, a TAKKE 3KOJIOIMYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO M TNPHUPONHOW cpere. Peammsyercs xummyeckoe
o0Opa3oBaHMe OO0Yy4YalOLIUXCS Ha YPOBHE CpeAHEro obmero oOpa3oBaHUS CpPEACTBAMU Y4eOHOro
npeamera «XuMUs», COepKaHUEe U MOCTPOSHHE KOTOPOro ONpE/EieHbl B IPOrpaMMe MO XUMHUHU C
yuéToM crenu(uKN HAyKd XMMHUHW, €€ 3HAUCHHsS B MO3HAHWU NPUPOABI U B MaTepUAIBHOW >KU3HU
obiiecTBa, a Takxke C y4y€ToM OOIIMX Ielell W NPUHIMIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE
COCTOSTHHE CHCTEMBI CpeliHero obmiero oopasosanus B Poccuiickoit @eneparium.

XUMHUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK MIPaeT OCOOYyI0 poJib B COBPEMEHHOM
LUMBUJIM3alMU, B CO3JaHMM HOBOH 0a3bl MarepualbHON KynbTypbl. OHa BHOCHUT CBOM BKJIaJ B
(dbopMHpOBaHKE PALMOHAIBHOIO HAYYHOT'O MBILIUIEHUS, B CO3JIaHHE LIEJIOCTHOIO MPEICTaBICHUS 00
OKpY’KaIOIllEM MUpPE KaK O €JMHCTBE MPUPOJIbI U YEJIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUHU Ha OCHOBE
IIOHMMaHMsl BELIECTBEHHOIO0 COCTaBa OKPYKAIOLIET0 MHpa, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHHEM BELLECTB, UX CBOMCTBAMU U BO3MO>KHBIMH 00JIACTSAMU PUMEHEHUS.

TecHo B3aMMOAEHCTBYS C JAPYIMMH €CTECTBEHHBIMH HayKaMH, XMMHs CTajla HEOThEMJIEMOM
4acTbI0 MUPOBOW KyJbTYpPbl, HEOOXOAMMBIM YCJIOBUEM YCIIEIIHOTO TPYyJa U JKU3HM KaKJOro 4JeHa
obmectBa. CoBpeMeHHass XUMMs KaK HayKa co3ujareibHas, KaK HayKa BBICOKUX TEXHOJIOTUI
HampaBjeHa HA PEUICHHE TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOH,
HHEPreTUYECKOM, MUILEBOM, FKOJIOrMYeCKol 0€30MaCHOCTU U OXPaHbl 370POBBSI.

B coorBercTBMM ¢ O0OmMMHM LEISIMH M TNPUHIWNAMH CpeaHero oOmiero oOpa3oBaHUs
cogepkanue mnpenmera «Xumus» (10-11 kmaccel, 6a30BbIii ypOBEHb H3yu€HHs]) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYIBTYPHYIO TIOATOTOBKY OOYYaroIIUXCs, HEOOXOAUMYIO WM JUIS
BBIPAaOOTKM MHMPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKJIIOYEHHS B JKM3Hb COLMyMa,
IIPOJOJDKEHUSI 00pa30BaHUs B PA3JIMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisromuMu npeaMeTa «XXUMHUs» SBISIOTCS 0a30Bble Kypehl — «OpraHudeckasi XuMus» u
«O0masi 1 HEopraHWyecKas XHUMHS», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX SIBISIFOTCS
OCHOBBI 0a30BOMl HayKH: CHCTEMa 3HAHMH 110 HEOPraHMYECKOM XUMHM (C BKJIIOUEHHEM 3HAHUU U3
o0mieil XMMHUM) M OpraHudeckor xumun. PopMHpOBAHWE TAHHOW CHCTEMBI 3HAHUH TPU U3yYEHHUH
npeamera o0ecreyuBaeT BO3MOXKHOCTb PAaCCMOTPEHHUSI BCEr0 MHOIooOpas3usi BEIIECTB HAa OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckas xumus» U «OOmas M HeopraHuueckas
XUMUSD» CHOPMHPOBAHA B MPOTpaMMe IO XWMHUU HA OCHOBE CHCTEMHOIO TOAXOJa K HM3YYCHHIO
y4eOHOro MaTepuaia ¥ 00ycioBJIeHa HCTOPUUECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUN Ha



ONpeAeNEHHBIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHMYeCKOM XHMHHM BellecTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOSHMsI OPraHUYECKUX COEAMHEHUH, a Takxke
Ha YPOBHE CTEPEOXHMHUYECKHUX W AJIEKTPOHHBIX MPEJCTABICHUN O CTpoeHHH BemiecTB. CBepeHus 00
U3y4aeMbIX B Kypce BEIECTBaX JAr0TCsS B Pa3BUTHM — OT YIJIEBOAOPOAOB JIO CIIOKHBIX OMOIOIMYECKH
aKTUBHBIX COEIMHEHUH. B Kypce opraHmyeckoil XMMHUU IOJIY4alOT pa3BUTHE CHOPMUPOBAHHBIE Ha
YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs I[E€PBOHAYAIbHBIC MPEACTABIECHUS O XMMUYECKOH CBS3H,
KJIACCU(UKALMOHHBIX IPHU3HAKaX BEIIECTB, 3aBUCUMOCTHU CBOMCTB BELIECTB OT HX CTPOECHHS, O
XMUMHUYECKOH peaKIiH.

[Ton HOBBIM yrjaoM 3peHUs B TpeaMere «XuMus» 0a30BOr0 YpPOBHS pPaccMaTpHBACTCS
U3y4yeHHBIH Ha YpPOBHE OCHOBHOIO 0OIIero o0pa3oBaHMs TEOPETUUYECKMH Marepual M
(aKTOJIOTHUECKUE CBEACHHS O BEIIECTBAX U XUMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas M HeopraHuyecKas XHUMHUS» OOYYAIOIUMCS NPEAOCTaBIAETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE MEPUOJUYECKOTO 3aKOHA C OOIMIETEOPETUYECKHX M METOJOJOTMYECKUX IO3UIHH, TiIy0xe
IOHATh MCTOPUYECKOE M3MEHEHHe (DYHKIMI 3TOro 3akoHa — OT oboOuiaromeil 10 oObsACHSIOMENH U
MIPOTHO3UPYIOLLIEH.

Enunas cucrema 3HaHM O Ba)KHEHIIMX BEIIECTBaX, MX COCTaBE, CTPOEHHUM, CBOMCTBAX H
NPUMEHEHUH, a TaKXKE€ O XUMHUYECKHUX DPEAKIMSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX IPOTEKaHUs
nonosHsercs B Kypcax 10 u 11 kiaccoB 3neMeHTaMM COZep KaHusl, UMEIOIIMMHU KYJIbTYpOJIOTrHUECKUI
U TIPUKJIATHON XapakTep. JTH 3HAHUS CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBS3H XMMHUHU C JPYTUMHU
HayKaMH, pacKpbIBalOT €€ poJib B IO3HABAaTEIbHOW M IPAKTHUYECKOW JAEATENbHOCTH YEeIOBeKa,
CIIOCOOCTBYIOT BOCIIMTAHHUIO YBa)KEHHUS K MPOIECCY TBOPYECTBA B OOJIACTH TEOPUU WU MPAKTHUECKUX
OPUIOKEHUH XUMHM, IOMOTAlOT BBIYCKHUKY OPHEHTUPOBATbCS B OOILIECTBEHHO U JIMYHOCTHO
3HAYUMBIX MpoOJeMax, CBA3AHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(OPMALIMIO U IPUMEHATH
e€ JuId  TOMOJIHEHWs]  3HAHUM, pelleHHs  MHTEIUIEKTYaJbHBIX M SKCIEPUMEHTAJIbHBIX
HCCIIEIOBATENbCKUX 33/1a4. B 1memnom conepxanue yd4eOHOTO IMpenMera «XUMEsD JaHHOTO YpPOBHS
U3y4eHHUs] OPUEHTUPOBAHO Ha (opMupoBaHHE Yy OOYUYAIOUIMXCS MHUPOBO33PEHUYECKOH OCHOBBI IS
noHnMaHus (Qunmocodckux wmeH, TaKMX KaK: MaTepHalbHOE EIUHCTBO HEOPTaHWYECKOTO |
OpPraHUYeCcKOro MHupa, 00ycIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOCHUEM, 103HABAEMOCTb
MPUPOIHBIX SBICHUN MyTEM SKCHEPUMEHTa M PEIICHHs MPOTUBOPEUUIl MEXITy HOBBIMH (akTamMu U
TEOPETUYECKUMHU MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUHU B PELICHUU SKOJIOTMYECKHUX MpoldiieM, a
TaKXke TMpoOJieM COEpEeKEHHS] IHEPreTHUECKHX PECYpPCOB, CHIPhS, CO3[JaHHUS HOBBIX TEXHOJOTHH U
MaTepHaoB.

B nnane peuieHus 3ajad BOCIUTAHMS, PAa3BUTUS U COLMAIU3ALMMU OOYYAIOIUXCS NPUHSATHIE
IPOrpaMMOl 1O XUMHUM HOJAXOJbl K OINPEACIECHUI0 COAEPKAHUS M IOCTPOEHUs IpeaMeTa
pegycMaTpuBatoT (OpMUPOBAHUE YHUBEPCAIBHBIX YUeOHBIX ACHCTBUI, UMEIOLINX 0a30BO€ 3HAUECHUE
JUIE  Pa3iUYHBIX BHJOB JESATEIBHOCTH: pEHIIeHHS MpoOjeM, TOWCKa, aHaimm3a U 00paboTKu
uHpoOpMaLny, HEOOXOAMMBIX JJIsi IMPUOOPETEHUs OIbITa MPAKTUUYECKOM U MCCIIEeJ0BATENbCKON
JeSITeIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IIO3HAHUU XMUMHH.

B mpaxTuke npenojaBaHus XMMHMU KaK Ha YpOBHE OCHOBHOT'O 00Iero oOpa3oBaHusi, TaK M Ha
YpOBHE cpeJiHero oduiero oOpa3zoBaHusl, PU ONPEIEIICHUN COJIEPKATENbHON XapaKTEPUCTUKU 1iesiel
U3y4eHHUsl TIpeJMeTa HalpaBlIeHUEM IE€PBOCTENEHHOW 3HAYMMOCTH TPATULMOHHO HPU3HAETCS
dbopMHpOBaHHE OCHOB XHUMHYECKOW HayKM Kak oOO0JacTH COBPEMEHHOTO eCTECTBO3HAHMS,
IIPAKTUYECKON NEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHpPOBOH KyJbTypbl. C
METOAMYECKOW TOUYKU 3pEHMs TaKOM MOAXO0J K ONpPENEeNICHUI0 Lesiel U3ydyeHHs MpeiMeTa sIBIIsSeTCs
BIIOJIHE ONPaBJaHHBIM.

CornacHo 1aHHOM TOYKE 3pEHUs IJIaBHBIMU LEJIIMU U3Yy4€HHUs npeamera «Xumus» Ha 0a30BOM
ypoBHe (10 =11 ku.) siBisiroTCS:

e (opMHUpOBaHME CHCTEMbl XUMUYECKHUX 3HAHUHN KaK Ba)KHEHIIEH cocTaBisrolel eCTeCTBEHHO-
Hay4YHON KapTHHBI MHUpa, B OCHOBE KOTOPOM JieXkaT KJIIOUeBble MOHATHS, (yHAaMEHTalbHbIE
3aKOHbI U TEOPUM XMMHH, OCBOCHHE fA3blKa HAayKH, YCBOEHHWE M IIOHMMAaHHE CYLIHOCTU



JTOCTYIHBIX 000OIIEHWH MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIGHHE C HCTOpUEH HuX
Pa3BUTHS U CTAHOBJICHUS;

e (HopMHUpOBaHHME W PA3BUTHE TPEACTABICHUH O HAYYHBIX METOAAaX IIO3HAHUS BEIIECTB H
XMMHUYECKUX PEaKLUUi, HEOOXOAUMBIX AJIsi MPHUOOPETEHUsT YMEHUN OpUEHTUPOBATHCS B MHUPE
BEIIECTB W XUMHUYECKUX SIBIICHHH, HMMEIONIMX MECTO B TPHUPOJAE, B TPAKTHUECKOW W
MIOBCETHEBHOH JKU3HU;

® pa3BUTHE YMEHHH U CIIOCOOOB NESATEIHHOCTH, CBSI3aHHBIX C HAONIOJCHHEM M OOBSICHEHHUEM

XMUMHUYECKOT0 3KCIIEPUMEHTA, COOII0IEHUEM ITPAaBUII 0€3011acHOr0 00paLeHUs C BEIIECTBAMH.

Hapsiny ¢ sTuM, cojepikarenbHas XapaKTePHCTUKA IIENIe W 3a4ad W3yYeHHUs IMpenMeTa B
IporpaMMe MO0 XUMHM YTOYHEHA M CKOPPEKTUPOBaHa B COOTBETCTBMM C HOBBIMH NPHOPUTETAMH B
cucteMe cpemHero oomero obpasoBanus. CerofHs B NPEMOJABAHWM XUMHH B OOJbBINCH CTCTICHH
OTAAaETCsl NpPEANoYTEeHHE MPAKTHUECKOW KOMIIOHEHTE COoJlepKaHHsl 0O0ydeHus, OpMEHTUPOBAHHOM Ha
MOJITOTOBKY BBIITYCKHHKA 00I1€00pa30BaTeNIbHONM OpraHW3alliy, BIAJCIONIEro He HAOOpOM 3HAHUH, a
(YHKIMOHATIBLHOM I'PAMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHSIMM aKTUBHOTO IOJyYCHHs 3HAHUHN U
MPUMEHEHHS UX B PEATBHOM KU3HU IS PEIICHUS MPAKTUIESCKHUX 3a/1a4.

B cBsi3u ¢ 9TUM npH M3YYCHUHU NpenMeTa «XUMUsS» JTOMHHUPYIOIIee 3HaueHHE MpUoOpeTaroT
TaKue LeIH U 331a4M, KaK:

amanTanus OOy4aromMXCsl K YCJIOBUSM JWHAMHYHO Pa3BUBAIOMIETOCS MHpa, (HOPMHpPOBAHUE
MHTEJUIEKTYyaJbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIFHOMY TIPUHSTHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX JKM3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEILECTBAMU U X IPUMEHEHUEM;

¢dopmupoBaHre y 00y4JarOMMXCsl KIIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIHIA), UMEIOIINX
YHUBEpCaJIbHOE 3HaYEHUE JUIsS PA3JIMUHBIX BUJOB JAEATEIBHOCTU: peIIeHHs IpobieM, OUCKa, aHaIu3a
u 00paboTKM WHPOpPMALUHU, HEOOXOAMMBIX IS TPUOOPETEHHS ONbITa JEATEIBHOCTH, KOTOpas
3aHUMAeT BAXHOE MECTO B TO3HAHWU XHMHH, a TaKKe JUIsl OLUEHKU C TMO3UIMHA SKOJIOTHYECKOMH
0€30IIaCHOCTH XapakTepa BIIMSHUS BELIECTB MU XMMHUYECKMX IPOLIECCOB HA OPraHU3M YeloBeKa M
MPUPOIHYIO CPENY;

pa3BUTHE II03HABATENIbHBIX WHTEPECOB, HHTEIJICKTYAJIbHbIX M TBOPYECKHUX CHOCOOHOCTEH
00yJaroImuXxcs: CoCOOHOCTH CaMOCTOSTENIHO MMPHOOPETaTh HOBBIE 3HAHUS 10 XUMHUHU B COOTBETCTBHH
C KU3HEHHbIMM HOTPEOHOCTSIMM, HCIIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUU IS
MOMCKA ¥ aHAIK3a y4eOHOH U HAYIHO-TIOMYIIIPHON MH(POPMAIIUU XUMHUECKOTO COJCPKAHUS;

dbopMHpOoBaHHE W Ppa3BUTHE y OOYYAIOMIMXCS ACCOIMATUBHOTO M JIOTMYECKOTO MBINUICHUS,
HaOJII0AaTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B YAaCTHOCTH,
NIPY TUIAHUPOBAHUY M TIPOBEJCHUN XUMHUYECKOTO IKCTIEPUMEHTA;

BOCIUTaHHE y O00y4aromuxcs yOe:KAEHHOCTH B T'YMAaHUCTUYECKON HANpPaBICHHOCTU XMMHUH, €€
B2XHOH POJIM B PEIICHUH TTIOOAIBHBIX MPOOJIEM PAllMOHAIBHOTO MPHPOIOTIONB30BAHMS, TOTIOIHEHHS
SHEPreTUYECKUX PECypCcOB U COXPAaHEHHUs IPUPOAHOTO PaBHOBECUS, OCO3HAHHMA HEOOXOJUMOCTH
OEpe’)KHOTO OTHOWIEHHWST K TPHUPOJE W CBOEMY 3JI0POBBIO, a TaKkKe TPUOOPETEHHS OIIbITa
MCIOJIb30BAHUS MOJYYEHHBIX 3HAHUN JUISl IPUHATHS TPAMOTHBIX PELICHUN B CUTYallUsX, CBSI3aHHBIX C
XUMHAYECKUMU SIBICHUSMHU.

B yuebHOM mnaHe cpegHero obiiero oopa3oBaHus npeaMer «Xumush» 6a30BOro ypoBHsI BXOAUT
B COCTaB MpeaIMEeTHOHN obsacTu «EcTecTBeHHO-HAYYHBIE MTPEIMETHI.

OO11ee yuCiIo 4acoB, OTBEAEHHBIX I U3YYEHUS XMMUHU, HAa 0a30BOM ypOBHE Cpe/lHero oOIiero
obpa3zoBanus, coctabiser 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henenmo), B 11 kiacce — 34 gaca (1
4ac B HEJCIIO).



COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckre 0OCHOBbI OPraHUYeCKOM XUMHHU

[Ipeamer opraHnuecKkol XMMHUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B IOJyYEHUH HOBBIX
BEUIECTB M MaTepuanoB. Teopus CTpOeHMsI oOpraHudeckux coeauHeHuii A. M. bymieposa, eé
OCHOBHBIE TOJOXeHUsA. CTPYKTypHBIE (OPMYJIbBI OPraHUYECKHX BeHIeCTB. [ OMOJIOTHS, H30MEpHS.
XHWMHYECKAs CBA3b B OPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIE U KPAaTHBIE CBS3H.

[IpencraBnenne o KiaccM(UKAMM OpPraHUYECKUX BemlecTB. HOMEHKIaTypa OpraHHYecKUX
COEJIMHEHUI (CuUcTeMaTHyecKas) M TPUBHAJIbHbIE HA3BaHUS Ba)KHEHIINX MpeACTaBUTENCH Ki1accoB
OpPraHUYECKUX BEUIECTB.

OKCIIEpUMEHTAIIBHBIE METOJABl M3YYEHHs BEIIECTB M HUX IPEBPAILEHUN: O3HAKOMIIEHHE C
o0Opa3llaMy OpraHMYeCKMX BEIECTB M MaTepuajaMM Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OpPraHMYECKUX BEIIECTB, HAOJIIOJEHUE U ONHUCAHHE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIIECHUIO
OpPraHUYECKUX BELIECTB U HarpeBaHuu (IU1aBJIeHUE, OOYTJIMBaHUE U TOPEHUE).

Yraesonopoabl

AJKaHBL: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psa. MeraH W 3TaH — mpocTermme
IIPEJCTaBUTENIN AJKAHOB: (PU3MUECKUE M XMMHUYECKHE CBOMCTBA (peaklUM 3aMeLIeHHUs M TOpEHUs),
HAaxO0KJICHUE B IIPUPO/JIE, IIOJyYCHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, IOMOJIOTMUECKHH PsAX. OTWIEH M IPONMIEH — INPOCTEHIINE
NPEJCTaBUTEIM  aJKEHOB: (U3UYECKHE W XUMHUYECKHME CBOWCTBAa (peakuuWu THAPHUPOBAHUS,
raJOreHUPOBAHUS, TUIpaTalluy, OKUCIEHHS U TIOJIMMEPHU3alun), OJyYeHHE U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u wmerwnOyraauen-1,3: cTpoeHue, BaKHEHIIME XUMUYECKUE
CBOMCTBa (peakuus noauMepusanun). [lonydeHre CHHTETHYECKOr0 KaydyyKa 1 pe3HHBL.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psl. AUETHICH — MPOCTEHIINit
IPEJCTaBUTENIb AJIKMHOB: COCTaB, CTPOCHHUE, (U3MUECKHEe M XHMMUYECKHE CBOHCTBa (peakuuu
TUJIPUPOBAHUS, FaJIOr€HUPOBAHUS, TUAPATALIMH, TOPEHUS ), IOJyUYEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (u3MUeCKME M XHUMHYECKHE CBOWCTBA (peakuuu
TaJIOTCHUPOBAHUSL M HUTPOBAHUsA), IOJIyd€HUE U IpuUMeHeHue. Toayon: cocmae, cmpoeHue,
@uzuueckue u Xumuyeckue ceoucmea (peakyuu 2ano2eHUpPosanus U HUMpOBAHUs), NOIYy4eHue u
npumenenue. TOKCHYHOCTb apeHOB. [ eHeTHYeCKas CBA3b MEXKIY YII€BOJOPOAAMH, IIPUHALIEKAIUMU
K pa3JIM4YHbIM KJIaccaM.

[TpupoHbIe HCTOYHHUKH YTIIEBOA0POa0B. [IpupoaHblii ra3 u nomyTHeie HeTsHBIE Ta3sl. HedTh
u e€ mnpoucxoxnaeHue. CrocoObl mnepepaOOTKM HEPTH: HNEPEroHKa, KPEKUHI (TepMHUUYECKHIH,
KaTaIUTHIeCKui ), muponus. [IpoaykTsl nepepaboTku HeTH, UX IPUMEHEHUE B IIPOMBIIUIEHHOCTH H B
ObITy. KaMeHHBIN yrosib 1 IPOAYKTHI €ro nepepadoTKu.

OKCliepUMEHTAIbHbIE METOAbl M3YYEHHs BEIECTB U HX IMPEBpAIICHUN: O3HAKOMJIEHHE C
oOpa3liaMu IJ1acTMacc, KaydyykKoB W pe3uHbl, Koyuiekiuuu «Hepts» u «Yromp», MoaenupoBaHHe
MOJIEKYJI YTJI€BOJIOPO/IOB U raJIOT€HONPOU3BOAHBIX, TPOBEACHUE_IPAKTUYECKON pabOThI: MOIy4YEHHE
JTWJIEHA U U3YyYEHHUE €r0 CBOMCTB.

Pacy€rnble 3agaun.

Bbluuciienus mo ypaBHEHHIO XMMMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO
BEIIECTBA WJIM MPOAYKTa PEaKIUH 10 W3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO M3 MCXOHBIX
BEIIECTB WU MPOJIYKTOB PEaKLUn).

Kucnopoacoaepxamme oprannyeckie CoeAHHEHUs!

IIpenenpHble 0IHOATOMHBIE CIUPTHL. METaHOI U 3TaHOJ: CTPOECHUE, GU3NUYECKUE U XUMUYECKHE
CBOMCTBA (PEaKIMK C aKTUBHBIMU METAJUIAMHU, TaJIOTEHOBOJOPOIaMH, TOPEHUE), IPUMEHEHHE.




Bonopoaneie cBsi3u Mexay MoseKyJdaMu cOoupToB. JlelicTBUE MeTaHOJIa M 3TaHOJa Ha OpraHu3M
YeJI0BEKA.

MHoroaroMHble CIMPTHL. DTHIECHIJIMKONb U TJIMLEPUH: CTPOEHUE, (PU3MUECKUEe U XMMHUYECKUE
CBOMCTBa (B3aMMOJICHCTBHE CO IIETOYHBIMM METaJUIAMU, KQUeCTBEHHAs PEaklys Ha MHOTOATOMHBIE
cnupthl). JlelicTBrue Ha opraHu3M yesoBeka. [IpuMeHenne raunepraa u 3TUICHTIIUKOIIS.

®deHoJI: CTpOEHUE MOJIEKYJIbI, (PU3NYECKHE U XUMHUEcKue cBoiicTBa. TokCHYHOCTB (eHoa.
[Ipumenenue enona.

Anbrerunpl U kemowusi. PopManbAerul, aleTaabIeru: CTpoeHue, GU3NYECKUe U XMMHUYECKHe
CBOMCTBAa (pEaKkIMM OKUCICHHS M BOCCTAHOBJICHHS, KAaue€CTBEHHbIE pEaKUuHu), IOJIy4€eHUE U
IIPUMEHEHHUE.

OIHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAsi W YKCYCHas KHCIIOTHI:
cTpoeHue, (pU3NYecKHue M XUMHUYECKUE CBOMCTBa (CBOMCTBA, oOIMe s Kjlacca KHUCIOT, PEeaKIus
sTepudukanmm), noirydeHue u npumeHenure. CreapuHoBasi U OJIEMHOBAs KUCIIOTHI KaK IPEICTaBUTENN
BBICHIMX KapOOHOBBIX KMCIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOILEE JIEHCTBHE.

CrnoxHable 3(UpPbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ Maponn3 ciioxHbIX 3¢(upoB. JKupsl.
I'unponus xxupos. [Ipumenenue xupoB. bruonoruyeckas posb KUPOB.

VYrineBonpl: cocTaB, Kiaccu(uKkanus YrjieBOJOB (MOHO-, AM- U TMojucaxapunbl). [arokoza —
IPOCTEHIIMHA MOHOCaXapu: OCOOEHHOCTU CTPOCHMS MOJIEKYJIbI, (GU3NYECKUE U XUMHUECKUE CBOMCTBA
(B3aumopeiictBue ¢ ruapokcuaoM meau(ll), okucinenue ammuayHeiM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OPOYKEHHE TJIIOKO3bl), HAXOXKAECHUE B IPUPOAE, IPUMEHEHHE, ONOJIOTHYECKasi POJib.
®dorocunTe3. PpyKkTO3a KaK U30MEpP IITHOKO3bI.

Kpaxman u nemironosa kak npupoHsie noaumepsl. CTpoeHHe Kpaxmalia U [eJIIH0I03bI.
dusnueckue 1 XMMUYECKHE CBOMCTBA KpaxMana (TUApPOJIn3, KaUeCTBEHHAsl PEaKLUs C HOJIOM).

OKCliepUMEHTANIbHbIE METOAbl HW3YYEHMsI BEIIECTB M HX MPEBpALICHUI: NpPOBEACHUE,
HaOJI0IeHUEe U OINMCaHHME JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KAUECTBEHHBIC PEAKLUU
OJIHOATOMHBIX CHUPTOB (OKHciaeHue »dTaHona okcugoM Meau(ll)), MHoOroaToMHbBIX CHUPTOB
(B3aumopeiictBue raunepuHa c rugapokcuaom wMenu(Il)), anprerngoB (OKuCIEHHE aMMHAYHBIM
pactBopom okcupa cepedpa(l) m ruppokcugom memu(ll), B3ammoneiicTBue Kpaxmaiia C HOAOM),
IIPOBE/ICHUE NTPAKTUUECKONU PabOThI: CBOMCTBA paCTBOPA YKCYCHOW KHUCIIOTHI.

Pacuérnele 3anaum.

Bbluuciienus mo ypaBHEHHIO XMMMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOTHOIO
BEIIECTBA WJIM MPOAYKTa PEaKIUH 10 W3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJHOTO M3 MCXOHBIX
BEIIECTB WU MPOJIYKTOB PEaKIUN).

A3oTconepkalue OpraHn4eckue CoeAMHEHNUS.

AMUHOKHCIIOTHl Kak aM(pOTepHble OpraHudyeckue coeanHeHus. dusznueckue U XUMHUYECKHE
CBOMCTBAa aMUHOKHUCIIOT (Ha IpUMepe IIIUIKUHA). buonornyeckoe 3HaueHne aMMHOKHUCIOT. [lenTupl.

benkun Kkak mOpUpPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeluHeHMs. IlepBuuHas, BTOpUYHAs U
TpeTU4HAs CTPyKTypa OenkoB. XHMHUYECKHE CBOICTBa OENKOB: THAPONU3, JACHATYpalus,
Ka4yeCTBEHHbIE peaKIUH Ha OCJIKH.

DKcIepUMEHTaIbHBIE METO/IbI M3YYEHHUS BEIIECTB U MX MPEBPAILCHHI: HaOI0JCHUE U OITMCaHHe
JIEeMOHCTPALIMOHHBIX OIBITOB: JIeHaTypalus OeJIKOB IPU HArpEeBaHUU, LIBETHBIE PEaKI[H OEJIKOB.

Bbicokomosieky/IsipHble cOeIHHEeHHUS

OcCHOBHbIE TIOHATHUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEeHb NOJIMMEpH3alMM, CPeIHSIs MOJeKyJsipHas macca. OCHOBHBIE METOJIbI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — MOIMMEpPU3aLis U OJIUKOH/ICH AU

OKCIIepUMEHTAJIbHbIE METOJbl H3YyYEHHUS BELIECTB M HUX MPEBpallleHUI: O03HAKOMJICHHE C
o0pa3uamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNTACTMACC, KAYUYKOB.

MexIpeIMeTHbIE CBA3H.

Peanuzanus MexnpeaIMEeTHBIX CBs3€dl INpu H3Yy4eHMM opraHuueckoil xumuu B 10 kmacce
OCYLLECTBIISICTCS Uepe3 UCIOJb30BaHUE KAaK OOIMX €CTECTBEHHO-HAYYHbIX MOHSTHUH, TaK U MOHITUH,
SIBJIIOILMXCS] CHCTEMHBIMU ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.



OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHHE, HAYYHBIH (DAKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalM3, CHHTE3, Kiaccu(UKalus, TEePUOJUYHOCTh, HAONIOICHHE, HW3MEPEHUE, OSKCIICPHMEHT,
MO/JICIIUPOBAHUE.

®dusuka: marepusi, dHEPrusi, mMacca, aToM, JJIEKTPOH, MOJICKyJa, 3HEPreTHUECKU YpPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHUE BEHIECTBA, (U3MUYSCKUE BEIUYHHBI U CIUHUIBI HX
U3MEpEHUSI.

Bbuomorusi: knerka, opraHmsM, Ouocdepa, OOMEH BemeCTB B OpraHum3me, (HOTOCHHTE3,
OMOJIOTMYeCKH aKTUBHBIE BellecTBa (OEIKU, YIIIeBOIb, JKUPHI, (HEPMEHTHI).

['eorpadus: MUHEpAITBI, TOPHBIC TIOPOIBI, TTOJIE3HBIE HCKOIAEMBIC, TOTLIUBO, PECYPCHI.

TexHoOrHs: NHIIEBBIE TPOAYKTH, OCHOBBI PAIMOHAJIBHOTO MUTAHHUS, MOIOIIUE CPEJICTBA,
JICKapCTBCHHBIE M KOCMETHYECKHE Nperaparhl, MaTepHalibl U3 UCKYCCTBCHHBIX W CHHTETUYCCKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTnyeckne 0CHOBbI XUMHUH

XuMU4eCKui 31eMeHT. AToM. Sipo atoMa, U30TOIbI. DJIEKTPOHHAS 000J0UKa. DHEPreTHUECKUE
YPOBHH, MOJYpOBHHU. ATOMHBIE opOuUTaiu, S-, p-, d- smemMeHThl. OCOOEHHOCTH pacHpeeeHus
AJIEKTPOHOB TIO OpOMTaNsIM B aromMax »dJEMEHTOB IEpPBBIX YETHIPEX NEPUOJOB. DJIEKTPOHHAS
KOH(Urypanus aTOMOB.

IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux diuemeHToB . 1. Menneneesa.
Ces3p nepuoauueckoro 3akoHa u llepmommueckoil cucrembl xumudeckux dinemeHros . WM.
MenneneeBa ¢ COBPEMEHHOW TEOPHEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUs CBOWMCTB
XMUMHUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEILECTB MO TPYIIaM U MEpUOIaM.
3HaueHue NepruoINYECKOro 3aK0Ha B pa3BUTUN HAYKH.

Crpoenue BemecTBa. XUMHUUECKas CBsI3b. BUbl XuMHUECKON CBSI3U (KOBaJEHTHAs HEMOJIspHas
U TOJISIpHAasl, NOHHAsl, MeTajuindeckas). MexaHu3Mbl 00pa3oBaHUs KOBAJEHTHOM XMMMYECKOH CBS3U
(0OMeHHBIN M JOHOPHO-aKIEeNTOpHbIN). BonoponHas cBsa3b. BaneHTHOCTh. DIEKTPOOTPULIATETBHOCTD.
Crenenp okucieHus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYJIIPHOIO M HEMOJEKYJIIPHOIO CTPOEHHMS. 3aKOH IIOCTOSHCTBA COCTaBa
BeulecTBa. THUNBl KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMICTBa BELIECTB OT THIIA
KPUCTAJITIMYECKON PEIETKY.

[lonsiTe o aucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas 10
BELIECTBA B paCTBOPE.

Knaccugukanus Heopraunueckux coeiuHeHnid. HoMeHkiaTypa HEOpraHn4ecKux BEIECTB.
I'enernyeckas CBsI3b HEOPraHMYECKUX BEIIECTB, IPUHAICIKALIMX K PA3IMUYHBIM KJIaccaM.

Xumuueckass peakuus. Kiaccupukamuss XUMHUECKUX pEaKkIuid B HEOPraHUYECKOH W
OpPraHMYECKOM XUMHUHU. 3aKOH COXPaHEHHUS MacChl BEUIECTB, 3aKOH COXPAHEHMS M IPEBPALLCHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3yinyHbIX (pakTopoB. OOpaTuMble peakLUu.
Xumuueckoe paBHoBecue. MDakTophl, BAUSIOLUIME HA COCTOSIHUE XUMUYECKOro paBHoBecHs. [IpuHuumn
Jle llarense.

Onekrponutndyeckas auccounanus. CuibHble W cinadbie  anekTponuThl. Cpena  BOJHBIX
pacTBOPOB BEILECTB: KHCIasi, HEUTpaJIbHAs, IIEJI0YHasl.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKcIepUMEHTAIbHbIE METOJIbl U3YUYEHUs BEIIECTB M MX NPEBPALICHUN: NTeMOHCTpalus Tabaul]
«Ilepuoguyeckas cucrema xuMmudeckux odaemeHtoB JI. WM. MenaeneeBa», u3ydeHue MoAelen
KPUCTANIMYECKUX PEUIETOK, HAOII0AeHUE U ONHUCAaHUE IEMOHCTPALMOHHBIX U Ja0OPAaTOPHBIX OIBITOB



(paznokeHue IMepoKCHAa BOJOPOAA B IPUCYTCTBUM KaTalu3aTopa, OMNPEIENIEHUE CPelbl pacTBOPOB
BEIIECTB C IIOMOIIBIO YHHMBEPCAJIBHOI'O HHAMKATOpPA, PpEaKUH HOHHOrO OOMEHa), IpOBEIeHHUE
MPAaKTUYECKON paboThl «BiusiHIE Pa3IuYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKITUI.

PacuérHbie 3amaqn.

Pacu€rbl 1o ypaBHEHHSM XUMHYECKHX PEAKIUi, B TOM 4YHCIE TEPMOXHMUYECKUE PACUETHI,
pacu€Thl ¢ UCIOJIB30BaHUEM IIOHATHS «MACCOBas JOJIS BEIIECTBAY.

Heoprannueckas xumus

Hemeramnel. [lonoxxenune Hemeramios B llepruoanueckoi cucreme XumMu4eckux iemeHTos . H.
MenieneeBa 1 0COOEHHOCTH CTPOCHMsI aTOMOB. DHU3MUECKHE CBOICTBa HEMETAIOB. AJIIOTPONMS
HEMETAJJIOB (Ha IMpUMepe KUCIIOpoaa, cepbl, pochopa u yriieposa).

XuMHUYECKHEe CBOMCTBA BaKHEMIIMX HEMETAJJIOB (IajoreHoB, cepbl, a3oTa, pocdopa, yriepoaa
U KPEMHHUS) U UX COEIMHEHUN (OKCHUIOB, KUCIOPOACOAEPIKALUX KUCIIOT, BOAOPOIHBIX COEAUHEHUH).

IIpuMmeHeHNnEe BaKHENIINX HEMETAJNIOB U UX COCUHEHUI.

Meramnsl. Ilonoxenune meramoB B llepuoguyeckon cucreMe XMMHYECKUX 3jeMeHTOB [l H.
MenneneeBa. OcoOEHHOCTHM CTPOEHHUS 3JEKTPOHHBIX 00O0JOYeK aroMoB MeTauioB. OOmme
¢usnueckne cpoiictBa MeTauioB. CIUIaBel METAUIOB. JJIEKTPOXUMHYECKHH pSA  HANPSDKEHUHA
METaJIJIOB.

XUMHUYECKHUE CBOWCTBA BAKHEUIIIMX METAUIOB (HATPUM, KA, KaJblUi, MarHUi, alFOMUHUH,
LIUHK, XPOM, XKEeJIe30, MeJlb) U UX COCTUHEHUH.

OOme crmocoObl MmoyydeHHs MeTauioB. llpuMeHeHHe MeTaluioB B OBITY M TEXHHKE.

OKCIepUMEHTAIIBHBIE METO/IbI M3yUEHUS BEILECTB U UX IPEBPALCHUI: U3yYEHUE KOJUICKIIUU
«MeTauibl U CIUIaBb», 00Pa3IOB HEMETAIIOB, PEIICHHE YKCIEPUMEHTAIBHBIX 33]ad, HaOIroIeHue U
OIMCaHME JIEMOHCTPALMOHHBIX U J1a00OpaTOPHBIX ONBITOB (B3aWMOJICHCTBHE THIAPOKCHIA ATFOMUHUS C
pacTBOpamMu KUCIJIOT U LIEJI0YEH, KaUECTBEHHbIE PEAKIIMH HAa KATUOHBI METAJUIOB).

PacuérHbie 3amayn.

Pacuérs Macchl BenecTBa Wik 00bEMa Ta30B 10 U3BECTHOMY KOJHMUYECTBY BEIIECTBA, Macce MM
00bEMY OJHOrO M3 Y4YacTBYIOUIMX B pEaKIMM BeUIeCTB, pacdérbl Macchl (00BbEMaA, KolIMyecTBa
BELIECTBA) IPOJYKTOB PEAKIMH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMue H )KU3Hb

Ponp xumuu B oOecredeHHH 3KOJOIMYEeCKOM, SHEpreTHYecKOM M NUILEBOW Oe3011acHOCTH,
pa3BuTHU MeAULMHBL. [IoHATHE 0 HAYYHBIX METO/AAX MO3HAHMS BELLIECTB U XUMUYECKUX PEAKIIUIL.

IIpencraBnenuss 06 OOLIMX HAYYHBIX MPHHLUIAX MPOMBIIUICHHOIO MHOJIYYEHHs BaXKHEUIIMX
BEILIECTB.

YenoBek B MHpE BEIIECTB M MATE€PUAIOB: BAKHEHIIME CTPOMUTEIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE ~MaTepualbl, KpackKd, CTEKJI0, KepaMuKa, MaTepuanbl g dJIEKTPOHUKH,
HaHOMaTepHallbl, OpraHN4YeCcKrue 1 MUHEpaJIbHbIE yI00pEHUsI.

XuMHUs U 310pOBbE YEJIOBEKA: MpaBUjla UCIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENapaToB, MpaBuia
0€30I1aCHOT0 UCI0JB30BaHU IPENapaToB ObITOBON XUMHUH B IOBCEHEBHOM KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanunzanus MeXIpeIMETHBIX CBSI3ed NpU M3y4yeHMM OOlled W HeopraHudeckol xumuu B 11
KJIacce€ OCYIIECTBIISIETCS Yepe3 MCIIOJb30BAaHME KaK OOLIMX €CTeCTBEHHO-HAYYHBIX IMOHITUH, TaK U
MIOHSTHUM, ABISAIOUIUXCA CUCTEMHBIMU U1 OTJEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmrie ecTecTBEHHO-HAYYHbBIC MOHSATHS: HAay4dHBIA (DaKT, TUMOTE3a, 3aKOH, TEOPHS, aHAIMU3,
CHHTE3, KJIacCU(UKaLUs, EPUOAUIHOCTb, HAOIIOIEHHE, SKCIIEPUMEHT, MOJIEIUPOBaHUE, U3MEPEHHE,
SIBJICHUE.

@dusuka: Marepus, DSHEprus, Macca, aroM, D3JEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOIl,
pPaZMOaKTUBHOCTb, MOJIEKYJIa, 3HEPIeTUYECKUN YPOBEHb, BEILIECTBO, TE€IO, OOBEM, arperaTHoOe
COCTOSIHUE BELIECTBA, GPU3NUECKUE BEIMUUHBI U €IMHULIBI UX U3MEPEHMSI, CKOPOCTb.

Buonorus: kimeTka, opraHu3M, 3KocucTema, ouochepa, Makpo- U MHUKPOIJIEMEHTHI, BUTAMHHBI,
OOMEH BEIIECTB B OpraHu3Me.

I'eorpa¢usi: MuHepasbl, FOPHbIE IOPOJIbL, TOJIE3HBIE HCKOIIAEMBbIE, TOIIUBO, PECYPCHI.



TexHomorus: XuMHUUYECKas MMPOMBIINIJICHHOCTb, MCTAJLIIyprus, IMPOHU3BOACTBO CTPOUTCIBbHBIX
MaTCpHajoB, CEIbCKOXO03SMCTBEHHOC IIpOU3BOJACTBO, MUIICBAA IIPOMBIIIJICHHOCTD, Q)apMaHeBTI/ILIeCKaH
MPOMBINIJICHHOCTDb, IMPOU3BOACTBO KOCMETHYCCKUX IIp€apaTtoB, MNPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTCpraIOB, DJICKTPOHHAA IIPOMBIIIIICHHOCTb, HAHOTCXHOJIOT'NH.

[VDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMSBI 110 XMW HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOyYaIOLIUMUCS MPOrpaMm
cpenHero oOmiero o0pa3oBaHUS (JTUYHOCTHBIM, METANPEJAMETHBIM H TpeaMeTHbIM). HaydHo-
METOJIMYECKOM OCHOBOM Jisi pa3pabOTKU MIIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHEro
o0m1ero o0pa3oBaHus SABISETCS CHCTEMHO-ISATEIIBHOCTHBINA TTOIXO/.

B cooTBercTBUM C CHUCTEMHO-IEATEIBHOCTHBIM IOAXOJAOM B CTPYKType JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS TMpeAMeTa «XHUMHUs» Ha YPOBHE CPEIHEro o0miero oOpa3oBaHUS BbIICICHBI
CJIEIyIOLIUE COCTABJISIIOLIME:

OCO3HAaHWE OOYYAIOIIMMHCS POCCUHCKON TPa)¥TaHCKOW WICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIETICHUIO;

HaJU4YMe MOTUBAIIUU K 00YUCHUIO;

[[eJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHN JMYHOCTH Ha OCHOBE KIIOYEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAyKU XUMUU;

TOTOBHOCTb U CIIOCOOHOCTH 00YYarONINXCsl PYKOBOJACTBOBATHCS B CBOCH JIEATEIBHOCTH

[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMHU, IPUCYIIIUMU 1IEJIOCTHONU CUCTEME XMMUYECKOTO 00pa30BaHus;

HAJIMYUE MPAaBOCO3HAHMSI SKOJIOTMUECKON KYJIbTYpPhl H CIIOCOOHOCTH CTaBUTh LIETTU U CTPOUTH
KU3HCHHBIC TIJIaHBI.

JIndHOCTHBIE pe3yNabTaThl OCBOCHUS IpeaMeTa « XUMUs JOCTUTAOTCS B CIUHCTBE y4eOHOU W
BOCIIUTATEIbHON JI€ATEIBHOCTH B COOTBETCTBUM € TYMaHHCTHYECKHUMH, COLHUOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU M HJACaJlaMd POCCHUHCKOrO0 TPaXkJIaHCKOTO 0OIecTBa,
NPUHATHIMH B OOLIECTBE HOPMaMU M TPaBUJIAMHU MOBEACHHs, CIHOCOOCTBYIOLIMMH IpolieccamM
CaMOITO3HAHUS, CAMOPA3BUTHUS M HPABCTBEHHOTO CTAHOBJICHHS TMIHOCTH OOYJAFOIIIHXCSI.

JIuuHOCTHBIE pe3yNbTaThl OCBOCHHS MpeAMeTa «XUMHSD OTPaKaroT cHOPMHUPOBAHHOCTH OIBITA
MMO3HABATEJIbBHOW W TIPAKTUYECKON JACSATEIHHOCTH OOYYAIOIIUXCS MO pealu3alud MPUHATHIX B
o011ecTBe IEHHOCTEN, B TOM YHCIIE B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHUA:

OCO3HaHUs 00YUYaAOIUMUCS CBOMX KOHCTHUTYIIMOHHBIX MTPaB U 00sI3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOMOPSIIKY;

MPEACTABICHUSI O COLMAIbHBIX HOpPMax M MPAaBWIAX MEXKIWYHOCTHBIX OTHOILLIEHUWA B
KOJJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW JESATENbHOCTH P CO3aHIH YU€OHBIX TPOEKTOB,
pelieHn y4eOHBIX U TT03HABATENbHBIX 3a/1a4, BHITOJIHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX MPH
aHaJIM3€e PA3JIMYHBIX BUIOB YUICOHOM IEATETbHOCTH;

2) IATPUOTHUYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJICINIO OTE€UYECTBEHHOU XUMUU;

YBa)KEHHUSI K MPOIIECCy TBOPUECTBA B 00JIaCTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHUS TOTO, UTO JIOCTHUKEHUS HAYKU €CTh PE3YNIbTAaT AJTUTEIbHBIX HAOIIOICHUHN, KPOTIOTINBBIX
SKCIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSIHHOTO TPYAa YYEHBIX U MPAKTHKOB;



HMHTEpeca M MO3HaBATEIbHBIX MOTHUBOB B IMOJIYYEHUHU U TTOCIIEIYIONIEM aHaIN3e HH(OpMAIUU O
MEePEIOBbIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHMS, THUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIEHUBAThH CUTYAIINH, CBSI3aHHBIC C XUMUICCKUMU SIBJICHUSIMH, Y TIPUHAMATh
OCO3HaHHBIE PELIEHUs, OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TIOBEJACHHE M TOCTYNKH CBOUX TOBApHINEH C MO3UIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM 3TUX MOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMaHUs IIEHHOCTEH 3J0poBoro ® Oe3omacHOro obOpa3a JKM3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOJroIeHH MTpaBuIl 0€30MacHOro 00pallleHus C BEIeCTBaMHU B OBITY, TOBCEIHEBHOM )XKU3HU U B
TPYAOBOM AEATEIbHOCTH;

MOHUMAaHUS EHHOCTH MPABHII HHANBHUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MaCHOTO MOBE/ICHHUS B
CUTYaIHX, YTPOXKAOIINX 30POBBIO U KU3HH JIIOICH;

OCO3HaHHUsl TOCIHEACTBHM W HENpPUATUS BPEIHBIX MPUBBIYEK (YIMOTPEOICHHS aIKOTOJIs,
HapKOTHUKOB, KypEHUs);

5) Tpya0oBOIro BOCIMTAHMSA:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  Y4EOHO-HMCCIEAOBATEIILCKON  JeATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOHN U JPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE y4yacTHUE€ B pEHICHUU TMPAKTUYECKHX 3aJad  COIHAIBHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTHUECKOMY H3y4EHUIO MPOQeccrii pa3IuIHOro poja, B TOM YHCIE HAa OCHOBE
MPUMEHEHHUSI MPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBaXKEHUSI K TPYAY, JIOJSM TPyJa U pe3yJibTaTaM TPYI0BOH JIesATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHIYallbHOM TpaeKTOpuHM 0OpazoBaHusi, Oymymieit
npodeccun W peanu3anui COOCTBEHHBIX JKU3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTPEOHOCTEH 001I1ecTBa;

6) 3K0JI0rH4eCKOro BOCIMTAHMS

AKOJIOTMYECKU IIeJIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOAE, KaK HCTOYHHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3eMiie;

MMOHUMAaHUS TJIOOAIBHOTO XapakTepa HSKOJIOTHYECKUX IMpoOJIeM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOAHOM U COLIMATILHOM CPEbI;

OCO3HaHUSI HEOOXOJMMOCTH HCIIOJIb30BAaHUs JOCTH)KCHHM XUMUHW IS PEIICHHUs BOIPOCOB
palMOHAIBLHOTO MPUPOIOTIOH30BAHNUS,

AKTUBHOTO HENPUATHUS NEHCTBUM, MPUHOCIIINX BPEIl OKPYKAKOUIEH NPUPOIHON cpene, yMEeHUs
MIPOTHO3UPOBATh HEOJArOMPUATHBIE JKOJIOTMYECKUE TOCIECACTBUS MPEINPUHUMACMBIX JEHCTBUM U
MpeI0TBpaIlaTh UX;

HaJU4Msl Pa3BUTOTO DKOJIOTMUYECKOTO  MBIIUICHHS, OSKOJOTUYECKOW KYJIbTYpbl, OIBITA
NEeSATEIbHOCTH SKOJIOTUYECKON HAMpPaBIEHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS UMH B [T03HABATEIIBHOM,
KOMMYHHKATUBHOW W COIMAIBHON MPAKTUKE, CIIOCOOHOCTH W YMEHHUS aKTHUBHO IPOTHUBOCTOSTH
UJIC0JIOTHH XeMo(hoouu;

7) HEHHOCTH HAYYHOI0 IO3HAHMS:

c(hOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKHU ¥ OOIIECTBEHHOM MPAKTUKU;

MOHMMAHHUS CHEIMU(PUKA XWMHAW Kak HayKW, OCO3HaHus e€ poiu B (popmMupoBaHUU
paIoHaIbHOTO HAYYHOTO MBIIUICHHSI, CO3JaHUU IIEJIOCTHOTO MPEICTaBICHUS 00 OKpPYKaIoIIeM MHUpe
KaKk O E€IUHCTBE MPUPOJLI W YEJIOBEKa, B IMO3HAHUHM NPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU
mpo0JIeM COXpaHEHHUs IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0COOOH 3HAYUMOCTH XHUMHUHU JUIsI COBPEMEHHOW IMBWIM3AIMH: B €€
TYMaHUCTHYECKOW HANpaBIEHHOCTH U BaXKHOM POJIM B CO3JaHUH HOBOM 0a3bl MaTepHalbHOM



KyJIbTYpbl, PEIIEHUU TIJIO0ATbHBIX MPOOJIEM YCTOHYMBOIO Ppa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM,
HHEPreTHYECKOM, MHUILEBOM U IKOJIOTMYECKOM 0e30MacHOCTH, B PA3BUTHU METUIMHBI, 00eCreueHUH
YCIIOBHIA YCIIEIITHOTO TPY/A U SKOJIOTHYECKH KOM(POPTHOH JKMU3HU KaXK0TO WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHON  IpaMOTHOCTH:  INOHMMaHUs  CYLIIHOCTH  METOJOB  IIO3HaHUA,
UCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIONb30BaTh I10JIydaeMble 3HaHUS IS
aHaM3a M OOBSCHEHUS SBICHUN OKPYXAIOIIEr0o MUpa M MPOUCXOSAIIUX B HEM U3MEHEHUH, YMEHHUS
nenaTb 0OOCHOBAaHHBIC 3aKIIOYCHHS HAa OCHOBE HAay4YHBIX (PAKTOB W MMEIOIIUXCS JAHHBIX C LENbIO
MOJIy4€HUs1 JOCTOBEPHBIX BHIBOJOB;

CTIIOCOOHOCTH CaMOCTOSITENIbHO HCIIONB30BaTh XMMHUYECKHE 3HAHHS I pEIIeHUs MmpoOiieM B
peanbHBIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATENbCKON NEATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTHU K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO0Opa30BaHUIO, K AKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHUH M0 XMUMHH B COOTBETCTBHUH C )KU3HEHHBIMHU MIOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMuHbIX cepax mpodecCHOHaTbHON AeSITEeNbHOCTH.

METANPEAMETHBIE PE3YJIbTATbBI

MeTtanpeMeTHbIE Pe3yIbTaThl OCBOCHHUS YYCOHOTO TpeaMeTa «XUMUsS» Ha YPOBHE CPETHETO
o01mero o0pa3oBaHus BKIFOYAKOT:

3HaYUMBIC I (OPMHPOBAHHS MHPOBO33PEHHS  OOYYAIOIIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXIMpeMETHbIE) OOIEHAYYHbIC TMOHSATHS, OTPAXKAIOUIUE IEIOCTHOCTh HAYYHOH KapTUHBI MUpa H
cren(puKy METOJOB IO3HAHUS, HCIOJIB3YEeMbIX B ECTECTBCHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, SBJICHUE, NPOIIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIeIOBaHKE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAIbHBIC ydeOHBIC ICHCTBHS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJSITHBHBIC),
obecrieunBaromue (GopMupoBaHue (YHKIMOHAIBHOW TPAMOTHOCTH M COLMAIBHON KOMIICTCHIHH
00yJaromuxcs;

CIIOCOOHOCTH 00ydJaroIuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXTUCIUIUIMHAPHBIC,
MHPOBO33PECHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC YICOHBIC NEHCTBUS B IMO3HABATEIIHFHONW U COLMATBHOU
MIPAKTHKE.

MertanpeaMeTHbple  pe3yibTaThl  OTPAKAOT  OBJAJICHUE  YHUBEPCAJIbHBIMA  y4COHBIMU
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMH U PETYJIATUBHBIMU JICHCTBHUSIMH.

OgiaieHne YHUBEPCAJIBLHBIMH YYeOHBIMH MO3HABATEIbHBIMH A€l CTBUSIMH:

1) 6a3oBbIe JIOTHYECKHUE TeHCTBUSA:

CaMOCTOSITCILHO  (JOPMYJUPOBATh W aKTyalIM3MpPOBaTh MPOOJIEMy, BCECTOPOHHE &
paccMaTpuBarth;

OTIPEICIIATH METU NeATSIILHOCTH, 3aaBasi mapaMeTphbl U KPUTCPUH UX JOCTHKCHHS, COOTHOCUTH
pe3yIIbTaThl ACSITSIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

UCIIOJIb30BAaTh MPH OCBOCHUM 3HAHWUH NPHEMBI JIOTHYECKOTO MBIIUICHUSI — BBIIACIATH
XapaKTepHbIC IPU3HAKH MMOHITUN U YCTAaHABIUBATh UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIHE
TOHSITHS JUTSI OOBSICHEHUS OT/ICTBHBIX (PAKTOB U SBIICHUM;

BBIOMpATh OCHOBAHUS U KPUTEPUH IS KJIACCU(UKALNN BEIIECTB M XUMHUYCCKUX PCAKIUH;

YCTaHABIIMBATh IPUYNHHO-CJICICTBEHHBIC CBSI3U MKy H3y4aeMbIMU SBIICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXICHHs (MHIYKTHUBHBIC, JICAYKTUBHBIC, 10 aHAJIIOTUH), BBISIBIISATH
3aKOHOMEPHOCTH W TIPOTHBOPEYHS] B PACCMATPUBACMBIX SIBJICHUAX, (DOPMYIHpPOBATH BBIBOABI M
3aKJIFOYEHUS,

MPUMEHSITH B TIPOIIECCE MO3HAHUS, UCTIOJE3YEMbIC B XUMUU CUMBOJIMYECKHEC (3HAKOBBIC) MOJICIIH,
IPeoOPa3OBbIBATH MOJICIbHBIC MPEACTABICHHUS — XUMUYECKUIH 3HAK (CHMBOJI) 3JI€MEHTA, XMMHYCCKas
dbopMynia, ypaBHCHHE XHMHUYECKOW pEaKIUU — TPHU PEHICHHH Y4YeOHBIX ITO3HABATEIBHBIX U
MPAKTUYECKUX 3aJay, HIPHUMEHATh Ha3BaHHbIC MOJCIbHBIC IPEACTABICHHUS IS  BBISBICHUS
XapaKTEePHBIX MPU3HAKOB N3YYa€MbIX BEIIECTB U XUMHUICCKUX PEAKIIHIA.

2) 6a3oBbIe HCCIeA0BaTENIbCKHE e CTBUS:



BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IO3HAHUS BEILECTB U XUMUUYECKUX PEaKLUii;

¢dopmynupoBaTh LEIM W 33Ja4d  UCCIEAO0BaHMs, HCIOJIb30BaTh IIOCTABIEHHbIE U
CaMOCTOSITENIFHO C(OPMYITMPOBAHHBIE BONPOCH B Ka4eCTBE WHCTPYMEHTA MO3HAHHMS U OCHOBBI JUIS
(bopMHpPOBaHUS TUIIOTE3bI 110 IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHMIA;

BJIQ/JIETh HABbIKAMU  CAMOCTOSITEJIbHOTO IUIAHUPOBAHHUS U HPOBEACHUS  YUEHHMYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHUS HAOII0AaTh 3a XOJOM IpOLEcca, CaMOCTOSATENIBHO
MPOTHO3UPOBATH €r0  Pe3ynbTaT, (OPMYIHPOBATH OOOOIIEHUS W  BBIBOJBI  OTHOCHUTEIBHO
JOCTOBEPHOCTH DPE3YJIbTaTOB HCCIIEAOBAHUS, COCTaBJIATh OOOCHOBAHHBIM OTYET O MpPOAETAHHOMN
pabore;

IpUOOpeTaTh ONBIT YYEHUUYECKONW HCCIIEOBATENIbCKOM U MPOEKTHOM NEesTEeIbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY ITOMCKY METO/OB PEUICHUs MPAaKTUYECKUX 3a71ad,
IIPUMEHEHUIO PA3JINYHBIX METO/I0B TIO3HAHUSL.

3) padora ¢ undopmainueii:

OPUEHTUPOBATbCS B PA3IMUYHBIX HMCTOYHHMKAX HMH(pOpMaLMU (HAyyHO-IOIYJSpHas JUTepaTypa
XMMHAYECKOTO  COJIEp)KaHWs, CIpPAaBOYHBIE TIOCOOMS, pecypchl VHTepHera), aHATU3UPOBAThH
MHGOPMALIMIO PA3JIMYHBIX BUAOB U (POPM MPEICTABICHUS, KPUTUYECKH OLIEHUBATh €€ JJOCTOBEPHOCTD
1 HEMPOTUBOPEUNBOCTH;

(bopMyIMpPOBaTh 3aMPOCHl U IPUMEHATH Pa3IMuHbIe METObI IIPU OUCKE U 0TOOpe HHPOpMALIUH,
HEOO0XOUMOM JJIsl BBITOJTHEHHS yUeOHBIX 33124 ONPEACIEHHOTO TUTIA,

npuoOpeTaTh OMNBIT HCIOJb30BaHUA HH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpMy mpeacTaBiIeHUs HHPOPMALUU (CXEMBI,
rpaduKu, quarpammbl, TaOJUIbI, PUCYHKHU U IPYTHE);

UCIOJIb30BaTh HAYYHBIH SI3bIK B KaU€CTBE CPEJCTBA IpU pabOTe C XUMHUYECKOM MH(pOpMaIHeH:
MPUMEHSTh MEXIpeIMeTHble ((puU3nueckrue M MaTeMaTU4YeCKue) 3HAaKM M CHUMBOJIBL, (OPMYIIbL,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPECTBA HATJISIAHOCTH.

OgBiajeHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH A€l CTBUSIMU:

3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TEMbl B XOJ€ IUAIOTa W/MIN IUCKYCCHH,
BBICKa3bIBaTh HJIEH, (hOPMYIHPOBATH CBOU IPEJIOKEHHUS] OTHOCUTEIBHO BBIIOIHEHUS MPEAIOKEHHON
3aJ1a4y;

BBICTYNaTh C MpPEe3CHTAlUe pe3yibTaTOB I103HABATEIbHON JEATEIHOCTH, I0Jy4YEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHMKAMH IPU BBINOJIHEHHMH XUMHYECKOI'O SKCIIEPUMEHTA,
IIPAKTUYECKOH paboThl IO HCCIENIOBAaHUIO CBOICTB H3ydaeMbIX BELIECTB, pealu3alld y4eOHOro
npoekta ©  (QOpMyIHMpOBaTH BBIBOABI TI0 pE3yJlbTaTaM NPOBENEHHBIX HCCIEIOBAHUN MYyTEM
COIJIACOBaHUS MO3ULHUI B X0/l 00CYKAeHN 1 0OMEHAa MHEHUSMHU.

OBgJajieHNe YHUBEPCAJIbHBIMY PeryIssTHBHBIMH e CTBUAMU:

CaMOCTOSITEJIbHO IIJIAHUPOBaTh M OCYLIECTBIATh CBOK I103HABATEIbHYIO JIESTEIbHOCTb,
ompezaenss €€ LEIM M 3aJadyd, KOHTPOJIMpPOBaTb M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
[pe/UlaraéMblif  alrOpUT™M JIeHCTBUI IpHU BHIIOJIHEHUH YYEOHBIX M MCCIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Hamboinee 3((EeKTUBHBIA CHOCO0 WX pPEUIeHHs C YYETOM TOIYYEHHUS HOBBIX 3HAHHHA O
BEIIECTBAX U XUMHUECKUX PEAKIIMSIX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAaMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenmMeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMUs) OTpaXxaroT:



c(OPMUPOBAHHOCTh TPEICTABICHHA O XHWMHUYCCKOW COCTAaBISIONICH eCTECTBCHHO-HAYYHOU
KapTUHBl MHUpa, POJIU XMMHHU B TO3HAHWUU SIBICHUN NpUPOIbl, B (HOPMHUPOBAHUHM MBIIUICHUS U
KYJIBTYPBI JIMYHOCTH, €€ (PYyHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOAUMOM Uil PEHICHUS MPAKTUIECKUX
3a/1a4 U HKOJIOTMYecKd 000OCHOBAHHOT'O OTHOILICHHUS K CBOEMY 3/I0pPOBBIO U IPUPOJIHOI cpesie;

BJIQ/ICHUE CHCTEMOM XMMHMUYECKHUX 3HAHHMM, KOTOpasl BKJIIOYAET: OCHOBOIIOJIAraloINUE MOHATHUS
(XMMUYECKHIl  JJIEMEHT, aToM, JJIGKTpOHHAas o00o0JIouka aToMa, MOJIeKyJia, BaJleHTHOCTb,
AJIEKTPOOTPHUIIATEIIEHOCTh, XUMHUYECKas CBA3b, CTPYKTypHas (popmyna (pa3BEpHyTasi U COKpaméHHas),
MOJIb, MOJISIPHAsI Macca, MOJIAPHBIA 00BEM, YIIIepOIHBIN cKkeneT, (yHKIIMOHANbHAS TPYIINa, paJuKal,
U30MEPHUsI, U30MEPBI, TOMOJIOTMYECKUN PsAJl, TOMOJIOTH, YIJI€BOJOPO/bI, KUCIOPOA U a30TCOAEPKALIIE
COEIMHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3B€HO, BHICOKOMOJIEKYJISIPHBIE COSTMHEHUS); TEOPUH U
3aKOHBI (T€OpUs CTPOEHHUs opraHuueckux BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHMsI MaccChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XMMHUU; MUPOBO33PEHUECKUE 3HAHMS, JIeXKAllUe B
OCHOBE TIOHMMAaHUsI MPUYUHHOCTH U CUCTEMHOCTH XUMHUECKUX SIBICHUH, (PAKTOIOTUIECKHE CBEICHHS
O CBOHCTBax, COCTaBe, MOJYyYEHUU U OE30MaCHOM UCIOIB30BAHUU BAXHEHIINX OPraHUYECKUX
BELIECTB B OBITY U MPAKTUYECKOM IEATEIbHOCTH YEIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIE MPU3HAKU TOHSATHH, yCTaHABIUBATh HX
B3alMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IIOHATUS IPU OIMCAHUU COCTaBa, CTPOEHUS U
MIpEBpAIICHUI OPraHMYECKUX COCIUHEHU;

c(OPMHPOBAHHOCTh YMEHHH HCIONB30BaTh XHUMHUYECKYI0 CHMBOJHKY Ui COCTAaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHON) (OopMyJ OpPraHMYECKHUX BEIIECTB U
YpaBHEHUM XMMHUYECKUX PEAKIUi, M3roTaBIMBaTh MOJEIU MOJEKYJ] OPraHMYEeCKUX BEIIECTB MJIs
WJUTFOCTPALIMU UX XMMHUYECKOI'O U TPOCTPAHCTBEHHOT'O CTPOECHUS;

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIWBATh MPHUHAJICKHOCTh H3YYEHHBIX OpPraHMYECKHX
BEIIECTB 110 X COCTaBYy M CTPOCHUIO K OIMpPEAeIEHHOMY KIlacCy/TpyIe COeIuHEHHUH (YriIeBOAOPOIbI,
KHCITIOPOJI U a30TCOJIepIKaIie COSTUHEHMS, BBICOKOMOJIEKYIIPHbIE COSIMHEHNUS), 1aBaTh UM Ha3BaHUs
no cucreMarudyeckoil Homenkiarype (IUPAC), a Takkxe NpuBOAWTH TPHUBUAIbHBIE Ha3BaHUs
OTJICbHBIX OPTaHUYECKUX BEIIECTB (STUJICH, IPOIUIIEH, alleTUIICH, TUJICHTIIUKOJIb, TIUIEPUH, (GEeHOI,
dbopmanpaeTHA, aneTaIbACTHIl, MYpaBbHHAs KHCIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAas KHCJIOTA,
CTeapuHOBas KUCIIOTA, INII0K03a, PpyKTO3a, Kpaxma, HEeJITI0I03a, TIUIUH);

c(OPMHPOBAHHOCTH YMEHHUS OIpPENENATh BUABl XHMHYECKOH CBSI3M B OPraHUYECKUX
COeUHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTH YMEHUS MPUMEHATH TOJO0KEHUS TEOPUU CTPOCHUSI OPTaHMUECKUX BEIISCTB
A. M. bytnepoBa juist 00bCHEHUSI 3aBUCHMOCTH CBOICTB BEIIECTB OT UX COCTAaBa U CTPOCHHUS; 3aKOH
COXPAHEHHUS MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUHN XapaKTEepHU30BaTh COCTAaB, CTPOCHUE, (U3MUYECKHUE U XHUMHUYECKUE
CBOMCTBA THUIMYHBIX IPEICTABUTENEH Ppa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH,
STUIIEH, MPOMNUWJICH, areTruiieH, OyraaueH-1,3, MerunOyragueH-1,3, OeH30J7, METaHOI, 3TaHOI,
STHJICHIJIMKONb, TIUIEPUH, (DEHOJ, aleTalbIeTHa, MypaBbHHAs W YKCYCHas KHCIOTBI, TJIIOKO3a,
Kpaxmal, [eJUTI0103a, aMUHOYKCYCHAsl KMCIIO0Ta), WILTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKAY HUMHU
YpaBHEHUSIMH COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLUN C UCIIOIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaThb HMCTOYHUKH YIIJIEBOJOPOIHOTO CHIPhs (HE(TH,
NPUPOIHBIN Ta3, yroip), cnocoObl WX MepepadOTKH W MPAKTHYECKOEe NPUMEHEHHE IPOIYKTOB
nepepadoTKH;

c(OPMHPOBAHHOCTh YMEHHI HPOBOJUTH BBIYUCICHHS MO XMMHUYECKHM YpPaBHEHHSM (MaccChl,
00BbEMa, KOMMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU MO HU3BECTHBIM Macce, 00bEMYy,
KOJIMUYECTBY OJHOI'O U3 UCXOIHBIX BELIECTB WM IIPOJYKTOB PEAKIUN);

c(OpPMUPOBAHHOCTh YMEHUH BIAJIETh CHUCTEMON 3HaHUN OO0 OCHOBHBIX METOJaX Hay4YHOTO
[IO3HAHUS, UCHOJIB3YEMBIX B XMMHUH IPU M3YYEHUU BEIIECTB U XUMHUYECKHUX SIBJICHUH (HaOIroneHue,
U3MEpEHHe, SKCIEPUMEHT, MOJEIHPOBAHUE), HCIOJIBb30BaTh CUCTEMHbIC XUMHUYECKWE 3HAHUS IS
NPUHATHUS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C BELIECTBAMM M HX
IIPUMEHEHUEM,;



c(OpPMUPOBAHHOCTh YMEHHU COOJIFOJIaTh MpaBWIa TIOJIH30BAHUS XUMHYECKOW IOCYIOH |
nabopaTopHBIM O0OpYyIOBAaHMEM, a TaKKe MpaBHiia OoOpallleHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSAMH T10 BBITIOJIHEHHIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

chOPMUPOBAHHOCTh yYMEHMM TIUIAHUPOBATH ¥  BBIMOJHATH XUMHUYECKUH IKCHEPUMEHT
(mpeBpallleHrss OPraHWYECKUX BEIIECTB IPU HArpeBaHWUHU, TMOJYUYCHHE HTWICHA W H3YyUYCHHUE €ro
CBOMCTB, KaueCTBEHHbIC PEAKIMH OPraHMYECKHX BEIIECTB, JACHATypalus OeNKOB MpPH HarpeBaHUH,
[[BETHBIC PEAKIUU OCIIKOB) B COOTBETCTBHH C MPaBHJIAMHU TEXHHUKH 0€30IIaCHOCTH NMpHU 0OpaIiieHuu ¢
BellecTBAMH U JaOOpaTOpHBIM  O0OpYJOBaHUEM, TMPEACTABIATh  PE3YIbTaThl  XUMHUYECKOTO
JKCIIEPUMEHTa B (hOpMe 3aIUCH ypaBHEHUH COOTBETCTBYIOIIMX PEAKIUH U (POPMYITUPOBATH BBIBOJIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

cOPMUPOBAHHOCTh YMEHUW KPUTHUYCCKH AaHAIU3UPOBATh XUMHUYECCKYI0 HWH(OpPMAIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi uHdpopmaiu, UHTepHET U Apyrux);

c(hOPMUPOBAHHOCTh YMEHHUH COOTIOAATH MPaBUiIa 3KOJIOTUIECKH IIEJIECO00Pa3HOTO MTOBEACHHUS B
OBITY U TPYIOBOW JEATENBHOCTH B IEJIIX COXPAHEHUS CBOETO 3/I0POBbS U OKPYXKAIOUIEH MPUPOTHOM
Cpellbl, OCO3HABaTh OMACHOCTh BO3JCHCTBHS Ha YXMUBBIE OPraHU3MBI OMPENEIEHHBIX OPraHUYECKHX
BelIeCTB, MOHUMas cwmbica mokaszarens [IJIK, moscHATh Ha mpuMepax crnocoObl YMEHBIICHUS U
MPEeAOTBPAIIEHUS UX BPEIHOTO BO3ICHCTBUS Ha OPTraHU3M YEJIOBEKA;

U O0YYaroINXCs ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS: YMEHUE MPUMEHSTh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOJIaX ITO3HAHUS BEIICCTB U XUMHYCCKUX SIBJICHUIA;

JUIS CJETBIX W CIIAa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh pelbePHO-TOUCHHYIO
cucremy obo3nauenuii JI. bpaitis muist 3anucu XUMUYecKuX (OpMy!I.

11 KJIACC

IIpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4ecKasi XUMUs OTPaKaroT:

c(OPMUPOBAHHOCTh TMPEJACTABICHUI: O XHMHYECKOW COCTABIISIONICH €CTECTBCHHO-HAYYHON
KapTUHbl MHUpPA, POJM XHMHUHM B IO3HAHMU SIBJICHUU NpPUPOAbI, B (HOPMUPOBAHMM MBILUICHUS U
KYJIBTYpBI JIMYHOCTH, €€ (PYyHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOAUMOM Uil PEIICHUS MPAKTUIECKUX
3aJ]a4 ¥ 9KOJIOTHYeCKH 000CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbBIO U IIPUPOAHOI cpene;

BJIQ/ICHUE CHCTEMOM XMMHUYECKHUX 3HAHMM, KOTOpas BKJIIOUAET: OCHOBOIIOJIAraloIue IOHATHUS
(XMMHUYECKUH 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- 3JIeKTPOHHbIE OPOUTAIN AaTOMOB, MOH, MOJIEKYJIa, MOJIb,
MOJIIpHBIA 00BEM, BaJIEHTHOCTh, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIEHUS, XUMUYECKasl CBSI3b
(KoBaJIeHTHasi, MIOHHAs!, METANINYECKas, BOJAOPOAHAs), KpUCTAIIIMUECKasl peIETKa, TUIIbl XUMUYECKUX
peakuuii, pacTBOP, IEKTPOJUTHI, HEIIEKTPOJIUTHI, AIEKTPOJUTHYECKA OUCCOLMALMSA, OKUCIIMUTEID,
BOCCTAHOBUTEIIb, CKOPOCTh XHMHYECKOH peakIuH, XMMHUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI
(Teopust 3IEKTPOIMTHUYECKON aucconuanuu, nepuoguueckuit 3axkon Jl. W. MenneneeBa, 3akoH
COXPAaHEHHs MacChl BEUIECTB, 3aKOH COXPAHEHWS W MPEBPALLCHUS HDHEPrUU IIPU XUMHUYECKUX
peaxkuusx), 3aKOHOMEPHOCTH, CUMBOJINYECKHUM A3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHMSL, JIEKAIINE B
OCHOBE MOHMMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUECKUX SIBJIICHUH, (aKTOIOIMYECKHE CBEICHMUS
O CBOICTBax, cCOCTaBe, IOJYYEHUU M OE30IIaCHOM HCIOJb30BAaHUU BAXKHEHUIINX HEOPraHMYECKHUX
BEIIECTB B ObITY U IPAKTUYECKOH J1eATEIbHOCTH YeJIOBEKa,

c(OPMHPOBAHHOCTh YMEHHU BBISBISITH XapaKTEPHBIE MPHU3HAKH TOHSATHH, YCTaHABIMBATh HMX
B3alMOCBS3b, HCIIOIb30BaTh COOTBETCTBYIOIUE IIOHATHS IIPU ONHMCAHUU HEOPTaHWYECKUX BEILECTB U
UX NPEBPALLECHUN;

c(OPMHUPOBAHHOCTh YMEHUH HUCIIOJB30BaTh XUMHUYECKYI0 CUMBOJIMKY AJISi COCTABJICHUs (OpMYII
BEUIECTB M YpaBHEHUIl XHWMHUYECKUX peakuui, cucremarnyeckyro HomeHkiarypy (IUPAC) u
TpUBHAJbHBIC HAa3BaHUs OTAEIbHBIX HEOPraHMYECKUX BeLIeCTB (yrapHblil ra3, YIJIEKUCHbIM Ta3,
aMMHaK, raiéHasi U3BeCTb, HeraléHasi U3BeCTb, IUThEBAsl COJa, UPUT U APYTUE);

C(OPMHUPOBAHHOCTh YMEHHUH ONpEAEsATh BaJCHTHOCTh M CTEMEHb OKHUCICHHMS XMMHYECKHX
AJIEMEHTOB B COEIMHEHUSAX PA3JIMYHOIO COCTaBa, BHJI XUMHYECKOW CBSA3M (KOBAJIEHTHAasl, MOHHafi,
MeTaJuInYecKasi, BOJIOPOJIHAs) B COSAMHEHUSX, TUIl KPUCTAININYECKON PeIIETKH KOHKPETHOTO



BellecTBa (ATOMHas, MOJIEKYJISIpHasi, HOHHAs, METAJUIMYECKas), XapaKTep Cpeibl B BOJHBIX PACTBOPAX
HEOPraHUYECKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHUI YCTAHABIMBATH MPUHAIEKHOCTh HEOPTAHUIECKUX BEIIECTB M0 UX
COCTaBy K OIpene’IEHHOMY KJaccy/Tpymne COequHEHHH (MPOCThIe BElIecTBa — METAJUIbI U HEMETAIJIbL,
OKCH/1bl, OCHOBAHHUSI, KUCIIOTbI, aM(POTEPHBIE TUAPOKCUABI, COIH);

c(hOpMUPOBAHHOCTh YMEHHI PacKpbIBaTh CMBICH Meproauueckoro 3akona J[. M. MenaeneeBa u
JIEMOHCTPHPOBATD €T0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U MPOTHOCTHYECKYIO (DYHKITNH;

c(OpPMUPOBAHHOCTh YMEHHMI XapaKTEepPH30BaTh AJIEKTPOHHOE CTPOCHHUE ATOMOB XUMHYECKHX
anemeHToB 1-4 mepuonoB Ilepumoanueckoii cucrembl xumuueckux siemeHtoB J[. M. Mennaeneesa,
UCIIONIB3YSl TIOHSATUSA «S-, P-, d-dJEKTPOHHBIE OPOUTANINY», «IHEPreTHUYECKHUE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHUYECKHMX 3JIEMEHTOB M MX COEAMHEHMH IO Nepuoiam u
rpynnam Ilepuoauueckoit cucreMsl XuMu4eckux 3iaeMeHToB 1. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHHU XapaKTepU30BaTh (OMUCHIBATH) OOIIME XHMHUYECKHE CBOMCTBa
HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJIATh CYLIECTBOBAHHE I'€HETUYECKOU CBS3U
MEXJly HEOPraHWYeCKMMH BEIIECTBAMU C IIOMOIIbIO YPABHEHHI COOTBETCTBYIOLIMX XHUMHUYECKHX
peaKuuii;

c(OPMHPOBAHHOCTh yMEHHUS KIACCH(PUIMPOBATh XWUMHUYECKHE pPEAKIHUU [0 Pa3THYHBIM
npu3HaKaM (YHCIy M COCTaBy pearupyrolIMX BelIeCTB, TEIIOBOMY 3((eKTy peakiuu, U3MEHEHUIO
CTETIeHEeH OKUCIICHHSI SJIEMEHTOB, OOPAaTUMOCTH PEAKIINHU, YIaCTHIO KaTajan3aTopa);

c(OPMUPOBAHHOCTh YMEHUIN COCTAaBJIATh YPaBHEHHS pPEaKUUN Pa3IMYHBIX THUIIOB, MOJHBIE U
COKpalIEHHbIE YPABHEHUS peakluii HOHHOTO OOMEHA, YUUThIBasl YCIOBUS, IIPU KOTOPHIX 3TH PEAKIIUU
UIYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUU MPOBOAUTH PEAKIHUH, MOATBEPIKIAIONINE KAYeCTBEHHBIH COCTaB
Pa3IMYHbIX HEOPraHWYECKUX BEIIECTB, PACIIO3HABATh OIBITHBIM IYTEM HOHBI, NPUCYTCTBYIOIIME B
BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

C(OPMHPOBAHHOCTh YMEHHH PACKPBIBaTh CYIIHOCTH OKHCIHTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCcpeICTBOM COCTaBJICHHUSI AJIEKTPOHHOTO OalaHca ATHX PeaKIIHii;

c(OPMHPOBAHHOCTh YMEHHUU OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHUMHUECKOW pEaKIud OT
pa3IuyYHbIX (PAKTOPOB; XapaKTep CMEIICHHUS XUMUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT BHEIIHETO
BozaeicTBus (npunuun Jle llarense);

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI, JIEKAIIMEe B OCHOBE
INPOMBIIUICHHOTO  TIOJYYEHHUS CEPHOM KHUCIIOTBI, aMMHakKa, a Takke C(HOPMUPOBAHHOCTD
npeacTaBieHuid 00 OOMMX HayyHbIX NPHUHILMIAX W SKOJOTHYECKHX MpodieMax XHMHYECKOTO
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYUCICHUS C MCIOJIb30BAHUEM IOHSATHUS «MacCoBas
JIOJsI BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUH Ta30B NMPH XHMUYECKHX PEAKIUAX, MAacChI
BelIeCTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacce HIIM 00bEMY OJHOTO M3
YUYaCTBYIOIMX B PEAKIMU BEIIECTB, TEIUIOBOTO 3((dekra peakunn Ha OCHOBE 3aKOHOB COXPAaHEHUS
Macchl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUU;

c(OpPMUPOBAHHOCTh YMEHHI COOJIFOJIaTh TMpaBWiIa TOJB30BAHUS XUMHUYECKOW IOCYJI0M U
nabopaTopHBIM O0OpYy/IOBAaHUEM, a TakXKe MpaBmiia oOpallleHus C BEIIeCTBAMH B COOTBETCTBUU C
MHCTPYKLHSMH IO BBIIOJHEHUIO J1a00paTOPHBIX XUMUUYECKUX OIBITOB;

chOPMUPOBAHHOCTh yYMEHHMM IUIAHUPOBATh M  BBIMOJIHATH XUMHYECKHH JKCHEPUMEHT
(paznokeHue MepoKCHAa BOJOPOAA B IPUCYTCTBUM KaTalu3aTopa, ONPEENIEHHE Cpeabl pacTBOPOB
BEIIECTB C IMOMOIIBI0 YHHBEPCATbHOIO WHIAMKATOpA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHAYECKON PEaKIiy, peaklid HOHHOTO 0OMEeHa, KaYeCTBEHHBIC peakiuu Ha cynbdar-, kapOoHaT- u
XJIOPUA-aHUOHBI, HA KATUOH aMMOHHSI, pEIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMaM «MeTauibl» 1
«Hemeramib) B COOTBETCTBUU € IPaBUJIAMU TEXHUKU 0€30IaCHOCTH MPHU OOpAIlleHUH C BELIECTBAMHU
1 1a00paTOPHBIM 00OPYIOBAaHUEM, MPEACTABIATH PE3yJIbTaThl XUMUYECKOTO IKCIEPUMEHTa B Gopme
3allUCH  YpaBHEHMHM COOTBETCTBYIOLIMX pEaKUUil M (OpMyIHpoBaTh BBIBOJbI HA OCHOBE 3TUX
pe3yNbTaTOB;



C(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH AaHAIM3UPOBATh XHMHUYECKYI0 HWH(POPMALHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBAa MAaCCOBOM KOMMYHUKauu, THTEpHET U Ipyrux);

c(OPMHPOBAHHOCTH YMEHHUI COOIIOAATH MPAaBUIIA KOJIOTUUYECKH 1IEIECO00Pa3HOTO MMOBEICHUS B
ObITY U TPYIOBOW JEATEIBHOCTH B LENISIX COXPAHEHHS CBOETO 3J0POBbS U OKPYXKAIOILIEH MPUPOTHOM
CpC€abl, OCO3HAaBAaTh OMMACHOCTH BO3I[€I>1CTBHH Ha KMBBIC OPraHuU3MbI OHpGI[GJIéHHI)IX BCIICCTB, ITIOHUMasA
cmbicn mokazatens [1JIK, mosicHATh Ha mpumepax crmocoObl YMEHBLICHUS M NPEJOTBPALICHUS HX
BpPEHOTO BO3/JICHCTBUS HA OPTaHU3M YEJIOBEKa;

U O0YYaroIINXCs ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS: YMEHUE MPUMEHSTh 3HAHUS
06 OCHOBHBIX JOCTYIIHBIX METOJaX IMMO3HAHUS BCIICCTB U XUMHWYCCKUX HBHGHHfI;

JUIS CJETbIX W CIIa0OBHIAALIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh pelbeHO-TOUCHHYIO
cucremy obo3HaueHuii JI. bpaitis muist 3anucu XUMHUYecKuX (OpMyII.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumenoBaHue pa3/ie/ioB U TeM (ungposbie)
Ne i/t Kontpoabubie | IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbl padoThI pecypesI
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYecKOi XUMHUH
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHUS OPTAaHUYECKUX COCTUHEHUMN A. 3
M. bytieposa
Hroro no pazneny 3
Pasznea 2. YrieBoaopoanbl
2.1 [IpenenbHbIe yraeBOIOPOABI — aJTKAHBI 2
27 HenpenenbHble yrieBogopOIbl: alKEHBI, 6 |
AJTKAIMEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yrieBog0pOIbl 2
54 [TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Pasznea 3. Kuciaopoaconepskamue opranndeckue coeIuHeHust
3.1 Crnuptsl. deHon 3
39 Anpaerunpl. KapOOHOBEIE KUCIIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VrieBoasl 3 1




Hroro no pazneny 13
Pa3nen 4. A3oTcoaeprkaiimue opranudeckue coeJHHEeHUs1
4.1 AMuUHBI. AMUHOKHUCIOTHI. benku 3
Hroro no pazneny 3
Pa3znea S. BbicokoMoJIeKyJIsIpHbIE COeINHEHUSA
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2
11 KJIACC
KosmuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne ni/m P Konrpoasbnbie | IlpakTuyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atoMoB. [lepuonnueckuii 3aKkoH
1.1 u [lepuoauueckas cucremMa XuMHYECKUX 3
anemenToB /1. 1. Menaeneera
12 Crtpoenue BeniectBa. MHOroo6pasue 4
' BEILIECTB
1.3 XHWMHUYECKUE PeaAKUU 6 1 1
Hroro no pazneny 13

Pa3nen 2. Heoprannueckasi Xumust




2.1 Mertaubl 1
2.2 Hemeranisl 1
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKUX )
' BELIECTB
Hroro no pazneny 17
Pazgen 3. XuMus u :Ku3HbL
3.1 XUMHS U )KU3HDb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3
IMHOYPOYHOE IINTAHUPOBAHUE
10 KJIIACC
KosmuecTBo yacoB DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | IlpakTtuuyeckue
n/n Bcero u3y4eHusi | oOpa3oBaTebHbIC
padoTsbl padoThI
pecypcsl

[IpeameT opraHn4eckoi XuMuH, eé
BO3HUKHOBEHHE, PA3BUTHUE U 3HAUCHUE

Teopust CTpOEHU OPraHUYECKUX
2 coeaunennii A. M. bytneposa, eé
OCHOBHBIE MTOJIOKCHHUS

3 [IpencraBieHue o KiraccuPpuKaIum




OopraHuyeckux BemiectB. HoMmenkmnatypa
(cucremaTuveckas) U TPUBHAIIbHBIC
Ha3BaHUs OPraHUYECKHUX BEIECTB

AnKaHBI: COCTaB U CTPOCHHUC,

4 TOMOJIOTUYECKUH P

5 MeraH u 3TaH — npocrenme
MPEICTAaBUTENN AJTKAHOB

6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

7 OTUJIEH U TIPOIUJIEH — MPOCTEHIINe
MPEACTABUTENH AJIKEHOB

g [IpakTuueckas paborta Ne 1. «IlomyueHue
STUJICHA U U3YYEHUE €r0 CBOMCTBY
Ankanuensl. byraauen-1,3 u

9 MetunOytanuen-1,3. [lonyuenue
CUHTETHUYECKOI0 Kay4uyKa U PE3UHBI
AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,

10 TOMOJIOTHYECKUH psifl. ALIETHIICH —
MPOCTEUILINN MPEICTABUTEIb ATIKUHOB

1 Brluucnenus no ypaBHEHUIO XUMHUYECKOU
peakuuu

12 Apensr: 6eH3071 U TOIy0d. TOKCHYHOCTh
apeHoB

13 ['eneTnueckas CBsI3b yri€eBOJOPOIOB,
MPUHAJICKAIINX K PA3JIMYHBIM KJIaccam
[IpupoiHbIE HCTOYHUKH YTIIEBOIOPOIOB:

14 MPUPOHBIN ra3 U MOIyTHHIE He()TSHBIC
ras3pl, He()Th ¥ IPOIYKTHI € nepepaboTKu

15 IIpupoiHbIE HCTOYHUKH YTIIEBOIOPOIOB:




MIPUPOJIHBIN ra3 U NOMyTHBIE HEPTIHBIC
ra3sl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu

KonTponbHas pabota no pazaeny

16
«YTII€BOAOPOABD)

17 [IpenenbHble OTHOATOMHBIE CIIUPTHIL:
METaHOJ ¥ 3TaHoJ. BogoponHas cBs3b

13 MHoOroaTroMHbl€ COUPTHI: TUIEHIIUKOIb U
IJIMLEPUH

19 DeHoJI: CTPOCHHE MOJIEKYIIBI, (PU3UUECKUE
U XUMUYECKUE CBOMCTBA, TPUMEHEHNE

20 Anpaeruabl: hopManbaeTua U
aneranbAerul. AueTOH

)1 OaHOOCHOBHBIE NpeiebHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCyCHast

2 [TpakTuueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIIOTBI»
CreapuHOBas U 0JIEMHOBAsI KUCIIOTHI, KaK

23 IIPEICTaBUTENHN BbICIINX KapOOHOBBIX
KHCIIOT

24 Mpbiia Kak COJM BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBIE
CrnosxHble 3¢upbl KaKk MPOU3BOIHBIE

25 KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
3¢upos

%6 XKupsl: rupoan3, NpUMEHEHUE,
Ouosiornueckast poiib XKUPOB

7 VYrineBoabl: cocTaB, KJIacCU(PUKALUS.

Baxneiiue MpeaACTaBUTCIIN: I'TIFOKO34a,




bpykTo3a, caxaposa

Kpaxman u nemironosa kak npupoHbie

28 1
MTOJTUMEPBI
KonTponbHas padbota mo pazaeny

29 «Kucnopojaconepxaiiye opraHu4ecKue 1 1
COCIUHEHHS

30 AMMHBI: METUJIAMUAH Y aHWINH 1
AMMHOKHCIIOTHI Kak aM(pOTepHbIE

31 OpraHUYEeCKUE COCAMHEHUS, NX 1
Oouonornueckoe 3Hauenue. Ilenruap

1 benku xak nmpupoaHbIe 1
BBICOKOMOJICKYJISIPHBIE COSTMHCHHUS

1 OCHOBHBIE TOHATHSA XUMUA 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
OcCHOBHBIE METOIBI CHHTE3A

34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUM. 1 1

[InmacTmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 34 3 2
11 KUIIACC
KoanuectBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | IlpakTtuyeckue

n/n Bcero u3ydeHusi | oOpa3zoBaTesbHbIE

padoTsbl padoThI

pecypcsl

XUMUYECKUHN AIEMEHT. ATOM. DJIEKTPOHHAs




KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMAa XMMUYECKUX 3i1eMeHToB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMSI AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBONCTB
XUMHYECKHX JIEMEHTOB U UX COCITUHEHUH TI0
rpynnam u nepuogam. 3HaueHue
MEPUOIUYECKOT0 3aKOHA U CUCTEMBI
xuMudeckux dyiemenToB .M. Meneneena B
pPa3BUTUU HAYKHU

CrpoeHue BemecTsa. XuMuieckas CBsi3b, €€
BU/IbI; MEXaHU3MBbI 00pa30BaHuUs
KOBAJICHTHOM CBsA3U. BonopoHas CBsA3b

BaneHTHOCTB. DIEKTPOOTPHLIATEILHOCTb.
Crenenb okucieHus. Bemecra
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
VcTrHHBIC ¥ KOJUIOMTHBIC PACTBOPBI.
MaccoBas 107151 BelIeCTBa B pacTBOpe

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHMYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3JINYHbBIX
KJ1acCOB

Knaccudukanmss XuMuueckux peakiuii B

HEOPraHUYECKOW U OPraHUYECKON XMMUHU.
3aKOH COXpaHEHMSI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MIPEBPAILCHHS YHEPTUH ITPU




XUMHUYCCKHX PCAKIHAX

Ckopoctb peakuuu. O0paTuMble peaKiuu.
XUMHYECKOE PAaBHOBECHE

10

[IpakTuueckas padora Ne 1. «BnusiHue
pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUM»

11

DnexTponurryeckas aucconuanus. [Toastue
0 BojiopoiHOoM Tiokazarese (pH) pactBopa.
Peaxiiun nonnoro oomena. ['maponus
OpPraHUYeCKUX U HEOPTaHHMUYECKUX BEIIECTB

12

OKHCAUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [lonsTue 06 anexkTponuse
pacIiaBoB U pacTBOPOB COJEit

13

KonTponbHast paboTa 1mo pazaeny
«TeOpeTI/ILIGCKI/Ie OCHOBBI XUMHUIN))

14

Mertanmnsl, ux nonoxenue B [lepuoanueckoit
CHCTEME XUMHUYEeCKHUX dneMeHToB J]. H.
MeHeneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. OOmue pu3nIecKrue CBOMCTBa
METaJJIOB

15

CrnnaBel MeTaJIIIOB. DJIEKTPOXUMUYECKHUM AL
HaIlpsHKEHUN METaJlIOB

16

XHWMHUYECKHUE CBOMCTBA BAXKHEHIIIMX
METaJUIOB (HATPUH, Kaaui, KaJabIllUi, MarHU,
QIIOMUHMI) U UX COETUHEHUI

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
CoeIUHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX




COeIUHEHUN

19

[IpakTuueckas padora Ne 2. "Pemienune
HKCHEPUMEHTAIbHBIX 33a4 110 TEMe
«Mertamab»"

20

HeMeTaJIJII)I, X IIOJIOKCHHUEC B
[Tepuoanyueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menneneera u
0COOEHHOCTH CTPOCHHS aTOMOB

21

DuU3NYECKUE CBOMCTBAa HEMETAILIOB.
ANoTponus HeMeTaIoB (Ha IpuMepe
KHCIIOpoJ1a, cephl, (hocdopa u yrieposa)

22

XHUMHYECKHE CBOMCTBA FAJIOT€HOB, CEPBI U X
COCIUHEHUN

23

XuMUYecKre CBOMCTBa a30Ta, pochopa u ux
COoeIUHEHUN

24

XUMHUYECKHE CBOMCTBA yriepo/ia, KPEMHHUS U
HUX COeIUHEHUU

25

[IpruMeHeHne Ba)KHENUIINX HEMETAIIOB M UX
CoeIUHEHUN

26

O0001eHEe U CUCTEMATH3AIMI 3HAHUH 110
teme «Hemeramasly. Beraucnenus mo
ypaBHeHI/ISIM XUMHNYCCKUX peaKIII/Iﬁ nu
TEPMOXUMHUYECKHE PACUETHI

27

[IpaxTuueckas padora Ne 3. «Pemenue
HKCHEPUMEHTAIbHBIX 3314 110 TeEMe
"HemeTtanmsi"»

28

KonTponbnas pabota mo Temam «MeTayibh
u «Hemeramnbn




HeOpFaHI/I‘leCKI/IC H OPraHUuYCCKHEC KUCJIIOTHI.

29 1
Heopranuueckue u opraHn4eckue OCHOBAHHS
AMdoTepHbIC HEOPTaHUYECKUE U

30 OpraHu4eckue coeAnHeHus. [ 'eneTnueckas i
CBSI3b HEOPTraHUYECKUX U OPTaHUYECKHUX
BEILIECTB
Ponp xuMun B 00ecieueHHN DKOIOTHYECKOH,

31 IHEPreTHYCCKOMN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTUH MEIULIMHBI
[IpencraBienus 06 00X HAYUHBIX

32 NPUHLHANAX ITPOMBILIIEHHOIO IOIY4YEHUS 1
Ba)XKHEUIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MaTEPUAJIOB 1

34 XuMusl ¥ 310pOBbE YEJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.1°., AknrioHepHOE OOIIECTBO
«M3narenscTBO «IIpocBemenne»

» Xumus / I'abpuensta O.C., Octpoymos WN.T'., Cnaakos C.A., AKnnoHepHOE

obmectBo «M3marenscTBO «lIpocBemienner

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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