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PabGouass mporpamma cpemHero oOmiero oOpa3oBaHusi 1Mo XuMuM (0a30BbIi
YpOBEHB) cocTaBiieHa Ha 0cHOBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03
«O0 obOpazoBanuu B Poccuiickoit ®Penepaunun», TpeboBaHuil K pe3ylbTaram
OCBOCHHSI OCHOBHOI  00pa3oBaTeilbHON  MpOrpaMMbl  CpeIHEro  OOIIero
oOpa3oBaHus, IPEICTaBIECHHBIX B denepanbHOM roCy/1apCTBEHHOM
o0pa3oBaTeIbHOM CTaHAApTE€ CpeaHero ooOmero oOpa3oBaHus, C Y4ETOM
«KoHuenuuu npenojaBaHus y4yeOHOro mnpeaMera «XuUMusi» B 00pa30BaTEIbHbBIX
OpraHu3aluaXx Poccuiickon denepanuu, peAN3yIOIINX OCHOBHBIE
OmeoOpa3oBaTeNibHbIE MPOTPAMMBI» M OCHOBHBIX TMoOJIokeHul [lpumepHoit
nporpamMmsl Bocriutanus ¢ yaetom @OIT COO.

IosicHUTEALHAA 3aMUCKA

OcHOBY moaxodoB K pazpaborke pabdoueit mporpammbl COO mo Xumuu, K
ompeNeNieHnI0  0o0Ime  cTpatrerun  OOyYeHHUsS, BOCIHUTAaHUS U  Pa3BUTHUSA
o0ydJaromuxcs cpeacTBaMu yueOHoro npeamera «Xumus» 1 10—11 kimaccoB Ha
0a30BOM YpOBHE COCTAaBWJIM KOHIeNTyanbHble monioxkeHus PIOC COO o
B3aMMOOOYCIIOBICHHOCTA II€JIel, COJEp)KaHus, pe3yJabTaTOB OOy4YeHUs W
TpeOOBaHUMN K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB.

B coorBercTBUM ¢ [aHHBIMU TOJOXKEHHsIMU pabouas mnporpamma COO
(6a30BBIIl YPOBEHB): yCTaHABJIMBAET 00s3aTeIbHOEC (MHBAPUAHTHOE) MPEIMETHOE
coliepkaHue, ONpeieNsieT KOJIMYECTBEHHbIE M KAaUECTBEHHBIE €TI0 XapaKTePUCTUKH
HAa KaXJIOM JTafe M3y4eHHsl TMpeAMeTa, MpeaycMaTpUBaeT IMPUHIUIIBI
CTPYKTYPUPOBAaHHUS COJEPX AHUS U paCIpesielieHus ero Mo KiaccaM, OCHOBHBIM
paszenam U TemMaM Kypca; AaéT MpUMEpHOE pacrpeiesieHne Yy4eOHBIX 4acoB II0
TEMAaTUYECKUM  pa3zeliaM, PEKOMEHAYET MPUMEPHYIO IMOCIEI0BATEIHHOCTD
U3YYEHHsI OTJEIBHBIX TEM Kypca ¢ YYETOM MEKIPEAMETHBIX UBHYTPHUIIPEIMETHBIX
CBsI3€il, JJOTMKU Yy4eOHOro mporiecca, BO3pacTHBIX 0COOCHHOCTeH ydammuxcs 10—
11 ximaccoB; maét METOOUYECKYIO MHTEPIPETALUIO TEJIeH M3yYeHUs TpeIMeTa Ha
YpOBHE: COBPEMEHHBIX MPUOPHUTETOB B CUCTEME CPETHEro OOIIero oOpa3zoBaHUS,
COJIEPKATENIbHOM  XapaKTEepPUCTUKH IUIAHUPYEMBIX  pPE3YJIbTaTOB  OCBOCHUS
OCHOBHOW 00pa3oBaTelbHOM MpOrpaMMbl cpeaHero oobmero o0pa3oBaHUS
(JIMYHOCTHBIX, METANpPEIMETHBIX, MPEIMETHBIX), OCHOBHBIX BHJIOB Yy4€OHO-
MMO3HABATEIBbHOM JIEATEIbHOCTH YYEHHKA [0 OCBOEHUIO cojiepxaHus npeamera. [1o
BCEM HA3BaHHBIM TO3UIUSAM B TMPOTPAMME COOJIIOJICHa MPEEMCTBEHHOCTh C
[IpumepHo#i pabodeil mporpamMmoil OCHOBHOIO 0OIEero oOpa3oBaHUsS MO XUMHUHU
(mmst 8—9 KimaccoB 00pa30BaTENbHBIX OpPraHU3aIuil, 0a30BbIN YPOBCHb).

JlaHHasi mporpamma SBJISIETCS OPUEHTUPOM JIJI1 COCTABIICHUS PaOOUYUX MpPOrpamm,

ABTOPBI KOTOPBIX MOTYT HNPEAJIOKHUTH CBOM MOAX0/ K CTPYKTYPUPOBAHUIO U
MOCJIEI0BATEIbHOCTH U3YUYEHHUS YYEOHOr0 MaTepuralna, a Takke CBOE BUJICHUE
OTHOCHUTEJIbHO BO3MOXHOCTHU BbIOOpA BapUATUBHOU COCTABIISIONIEH COJEp KaHUs



npeaMeTa JOMOJHUTENBHO K 003aTebHON (MHBApUAHTHOM) YaCTH €T0
COJIepKaHUs

CocrapnsitoniuMu~ ipeAMeTa  «XUMHS»  SBISIIOTCA  0a30BbIe  KYpChl —
«Oprannueckass xumusi» U «OOmass ¥ HeopraHuyeckass XUMHUS», OCHOBHBIM
KOMITIOHEHTOM COJIEP’KaHUs KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAYKH: cHUCTEMa
3HaHUMU MO0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHUM) U
OpraHn4ecko xuMuu. PopMuUpoOBaHUE JAHHOU CUCTEMBI 3HAHUW NPU U3YyYECHUU
npeaMera o0ecleynBaeT BO3MOXKHOCTh PAaCCMOTPEHHMsS BCEr0 MHOT000pasus
BEII[ECTB HA OCHOBE OOIIUX MOHATUMN, 3aKOHOB U TEOPUM XUMUHU.

CrpykTtypa coaepxkanHusi KypcoB — «Oprannueckass xumusi» U «OOmas u
HeopraHudeckass XuUMHs» cQopMuUpoBaHa B NpPOrpaMMe Ha OCHOBE CHCTEMHOTO
NoJX0Ja K HW3YYEHUI0 Y4YeOHOro wmartepuaiia W OOYyCIIOBJI€HA HCTOPUYECKH
000CHOBaHHBIM PA3BUTHEM 3HAHWI Ha OMNpPENETIEHHBIX TECOPETUUYECKUX YPOBHSIX.
Tak, B Kypce OpraHM4ecKOil XHMMHH BEUIECTBA PACCMATPHUBAIOTCS Ha YPOBHE
KJIACCUYECKON TEOPUU CTPOCHHUS OPTaHMUYECKUX COCTUHEHUH, a TaK)Ke Ha YpPOBHE
CTEPEOXHUMHYECKUX U DJEKTPOHHBIX TMPEACTABICHUM O CTPOCHUU BEIIECTB.
Ceenenus 00 H3y4aeMbIX B Kypc€ BEIIECTBaX MJalOTCS B Pa3BUTHH — OT
yII€BOJOPOJIOB JI0 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX coeAuHeHuid. B kypce
OpraHUYeCKOM XMMHH TOJIY4alroT pa3BUTHE C(POPMHUPOBAHHBIE B OCHOBHOM IIIKOJIE
NepBOHAYAIbHBIE TPEICTABICHUS O XHUMUYECKOH CBSI3U, KJIACCHU(PUKALUMOHHBIX
NPU3HAKAX BEIIECTB, 3aBHCUMOCTH CBOICTB BELIECTB OT HX CTPOEHHUSA, O
XUMUYECKOW pEeaKIu.

[lon HOBBIM yrjiomM 3peHHs B TmpeaMmeTe «XuMmus» 0a30BOro ypOBHS
paccMaTpUBaEeTCsl MU3YYECHHBII B OCHOBHOM WIKOJE TEOPETHYECKHUM Marepuanl u
(akTONOTMYECKHUE CBEIEHHUS O BEIIeCTBAX W XUMHUYECKOW peakiuu. Tak, B
YacTHOCTH, B Kypce «OOmas u HeopraHuMYecKas XUMHS»  ydalluMCs
IPEAOCTABISIETCS. BO3MOXHOCTh OCO3HATh 3HAYEHHUE IMEPUOAMYECKOrO 3aKOHA C
OOIIETCOPETUYECKUX W METOAOJOTMYECKHX  TMO3MIMH, TIIyOXKe  IMOHATH
UCTOPUYECKOE H3MEHeHHWe (YHKIMA OTOro 3akoHa — OT o00oOmaromei a0
OOBSCHSIONIEH U MPOTHO3ZUPYIOMICH.

HEJIN U 3AJAYU YYEBHOTI'O ITPEIMETA «XUMMUS»

B npaktuke npenojgaBaHus XMMUM KaKk B OCHOBHOW, TaK U B CPEIHEU ILIKOJIE,
IPU ONPENECIICHUU COJEPKATEIBbHOM XapaKTEPUCTUKU LEJIeW U3y4YEHUs Mpeamera
HalnpaBJICHUEM  TEPBOCTECIIEHHOW  3HAYMMOCTH  TPAAUWLMOHHO  TNPU3HAETCS
dbopMHupOBaHME OCHOB XHMHYECKOW HAyKHM Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHUSI, MPAKTUYECKON [EITEIbHOCTH YEJIOBEKAa M Kak OJHOTO W3
KOMIIOHEHTOB MUPOBOU KyJIbTypbl. C METOIUYECKOW TOUKHU 3PEHUSI TAKOU MOAXO
K ONPEACICHUIO LENIEH U3YUEHUS IPEAMETA SBIISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO JaHHOW TOYKE 3PEHHS] TJIABHBIMU LEJISIMH HW3YYCHUS MpeaMeTa
«XuMus» B CpeliHe 11Koyie Ha 6a30BOM YPOBHE SIBIISIFOTCS



dbopMupoBaHUE CUCTEMbl XMMHYECKHUX 3HAHUN KaK Ba)KHEHIIEH cocTaBisoOIIei
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KITFOUCBBIC

MOHATHS, (PyHIaMEHTATbHBIC 3aKOHBI U TCOPUU XUMHUHU, OCBOCHUE SI3bIKA HAYKH,

YCBOCHHE u MOHUMaHHUE CYITHOCTH JOCTYITHBIX 00001IeHMI

MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HMCTOPHEH WX pPa3BUTHUSA U

CTaHOBIICHHSI;
dbopMHUpOBaHUE W pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJAaX ITO3HAHHS

BEIIECTB U XUMHUYCCKUX DPEAKIUH, HEOOXOMAMMBIX JJIs MPUOOpPETEHUS YMEHUU

OpPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUUYCCKUX SBIICHUN, UMEIOITUX MECTO B

NIPHUPOJIC, B MPAKTUUYECKON U TTOBCETHEBHOM JKU3HU;
pa3BUTHE YMCHHA W CIIOCOOOB JIEATEILHOCTH, CBS3aHHBIX C HAOJIOJECHUEM H

OOBSCHCHHEM  XHMHYECKOTO  JKCIEPUMEHTAa,  COOJIIOJICHUEM  TPaBHII

0e30MacHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTuM cojeprkaTelibHasi XapaKTepUCTHKA IeJeH W 3amad M3ydeHUs
npeaMeTa B IporpaMMe YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH
NPHOPUTETAMU B CHUCTEME O0OIIero cpeaHero oOpasoBaHus. CerogHs B
NpernojaBaHud  XMMHUM B OOJIBIICH  CTENMEHW OTHAETCA  MPEIIOYTCHUE
NPAKTHYCCKOW KOMIIOHGHTE COJCpXKaHUs OOYyYCHHs, OPHCHTHPOBAHHON Ha
MOJICOTOBKY  BBIMMYCKHHWKA IIIKOJIBI, BJIAJCIONICTO HE HAOOpOM 3HAaHWU, a
(YHKIIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMCHHSMHU aKTHBHOTO
NOJIyYeHUs 3HAHUW W TPUMEHEHHS HX B pEATbHOM >KU3HM [IJISl pELICHUA
NPAaKTUYECKUX 3a]ad.

B sT1o#t cBs3u mpu u3yueHUW mnpeameTa «XUMUS» JOMHHHUPYIOLIEE 3HAuYCHUE
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:
ajganTanus OO0y4alolUXCs K YCIOBUAM JWHAMUYHO Pa3BUBAIOILIETOCS MHPA,

dbopMuUpoBaHUE  MHTEIUIEKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K

caMm000pa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSITEJIbHOMY  MPUHSTHIO

IPaMOTHBIX PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYalMsIX, CBS3aHHBIX C

BEIIECTBAMU U UX IPUMEHEHUEM;
dbopMupoBaHue y 00y4JarOIMUXCS KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMITETECHIINN),

UMEIONUX YHUBEPCAIbHOE 3HAYCHHE [JI PA3THYHBIX BUIOB JACSATEIBHOCTH:

perieHus mpoosieM, moucka, aHanmu3a u 00padoTku HHGOpMAITHH, HEOOXOTUMBIX

JUTsE IPUOOPETEHUS OMbITa JEATEIbHOCTH, KOTOpas 3aHMMAeT BaAXKHOE MECTO B

NIO3HAHWHU XWMHHM, a TaKXke U1 OLEHKM C TO3UIUKA 3KOJIOTHYECKOU

0e30macHOCTH XapakTepa BIWSHHS BEIIECTB M XUMHYECKHX TPOIECCOB Ha

OpraHu3M YeJIOBEeKa M MPUPOIHYIO CPEIY;
pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYadbHBIX W TBOPUYECKUX

CIIOCOOHOCTEH OOYyYaromMXCs: CIOCOOHOCTH CaMOCTOSITENIBHO TMPUOOpeTaTh

HOBBIC 3HAaHWS 1O XWMHH B COOTBETCTBHHM C >XU3HEHHBIMH IOTPEOHOCTSIMHU,

UCIIONB30BaTh COBPEMEHHBIC WH(MOPMAIIMOHHBIC TEXHOJOTHH I TOUCKA H

aHaM3a y4eOHOM W  HAYYHO-TIONMYJISPHOW  WHPOPMAIMM  XUMHYECKOTO

COJIeP>KaHUS;
dbopMHupOBaHUE W Pa3BUTHE y OOYYAIONIUXCS ACCOIMATHBHOTO U JIOTHYECKOTO



MBIIUICHUS, HAOMIOJATEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpBIE
0COOEHHO HEOOXOIHWMbI, B YACTHOCTH, MPHU IJIAHUPOBAHMM W NPOBEICHUU
XUMHUYECKOTO IKCTIEPUMEHTA;

BOCIHTaHWE Yy  OOydarmomuxcs  yOeXAEHHOCTH B  T'yMaHHCTHYECKOU
HAMpaBJICHHOCTH XMMHHU, €€ BAXHOW PO B PEIICHHH TIIOOAIBHBIX MPOoOJeM
paIMOHANTBHOTO TPUPOIOTIONH30BAHMSI, TOTIOJHEHHUS YHEPTETHUECKUX PECypCcOB
U COXpaHEHHUS TPHUPOJAHOTO pPABHOBECHS; OCO3HAHHUA HEOOXOIUMOCTH
OepeXHOTO OTHOIICHHUS K TIPUPOJIE M CBOEMY 37J0POBBIO, a TaKkKe MPUOOPETeHHUS
OMbITa HWCIONB30BAaHUS TIOMYYCHHBIX 3HAHWHA I TPHUHATHAS TPAMOTHBIX
pEIIeHUH B CUTYaIUsIX, CBA3aHHBIX C XUMUUYECKUMU SIBJICHUSIMH.

Henn w 3amauMm W3y4YeHHS TMpeaMera «XUMHUS» TOIYyYHWIH MOAPOOHYIO
METOJMYECKYI0 HWHTEpIpeTanuio B pasznene mnporpamMmbl  «llmanupyemsbie
pe3ynbTaThl OCBOCHHS TIpeAMeTa», Onarofaps uYeMy oO0ecreueHo YETKOe
NpECTaBICEHUE O TOM, KaKWe 3HAHMS U YMEHHUS HMEIOT IMPSIMOE OTHOIIEHUE K
peanm3aluy KOHKPETHOW LEIIH.

MECTO YYEBHOI'O IPEJIMETA «XUMUS» B YYEBHOM IIJIAHE

B cucreme cpennero oOmiero oopa3zoBaHusi «XUMHsS», U3ydaemas Ha 0a30BOM
yYpOBHE, TpH3HaHA OO0s3aTeNbHBIM YYEOHBIM MPEIMETOM, BXOJSIINM B COCTaB
npeaMeTHO o0nactu «EcTecTBeHHBIE HAYKN». YUeOHBIM IUIAHOM Ha €€ U3yueHHE
oTBeZieHO 68 ydeOHBIX dYacoB, mo 1 wacy B Hememto B 10 m 11 kmaccax
COOTBETCTBEHHO. B TemaTWdyeckoM IUIaHUPOBAHUM YKa3aH pe3epB ydeOHOTO
BPEMEHH, KOTOPOE PEKOMEHIYETCS I pealn3allui aBTOPCKHUX IOJXOJI0OB IO
UCITOJIb30BaHUIO Pa3HOOOPa3HBIX (hOPM OpraHM3aluyd YI4eOHOTO Tpoliecca.

MECTO YYEBHOI'O IPEJIMETA «XUMHUS» B YYEBHOM IIJIAHE

B cucreme cpennero oOmiero oOpa3zoBaHus «XHUMHS», U3ydaemas Ha 0a30BOM
ypOBHE, MpU3HAHA 0053aTeTbHBIM YYEOHBIM MPEIMETOM, BXOJSIIMM B COCTaB
npeaMeTHO obnacTu «EcTecTBeHHBIE HAYKW». YUeOHBIM IUIAHOM Ha e U3yueHHE
oTBeAeHO 68 ydeOHBIX dYacoB, mo 1 wacy B Hememto B 10 m 11 kmaccax
COOTBETCTBEHHO.

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O

HHPEIMETA «XUMMUS»

®I'OC ycranaBnuBaeT TpeOOBaHHS K Pe3yJlbTaTaM OCBOEHHUS O0YJarOUTUMUCS
MpOrpaMM CpeaHero o01mero oOpa3oBaHUs (JIMYHOCTHBIM, METANpEAMETHBIM U
npeaMeTHeiM). HaydHo-MeToquueckol OCHOBOM JJisl pa3pabOTKH MIAHUPYEMbBIX
pEe3yJAbTaTOB OCBOEHUS MPOrpaMM CpeaHero oOmero oOpa3oBaHUS SBISETCS
CHUCTEMHO-AEATEIIbHOCTHBIA MOAXO/I.

JIMYHOCTHBIE PE3YJIBTATDBI

B coorBercTBHU C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC
JIMYHOCTHBIX PEC3YyJIbTAaTOB OCBOCHHUA IIPCAMCETA «XuMHUSI» Ha YPOBHE CPCAHETO



o0111ero o0pa3oBaHusl BbIJIECIEHBI CIEAYIONINE COCTABISIONINE:
OCO3HAHHE OOYYaIOUIMMUCS  POCCUICKOM  TIpaXAaHCKOWM  UIAECHTUYHOCTH —

TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIbBHOCTH U CaMOOIIPEIEIICHHUIO;
HaJM4ue MOTUBALUU K 00yUYEHUIO;

L[eJIeHANPaBIEHHOE pPa3BUTHE BHYTPEHHUX YOEXKIAEHUH JHMYHOCTH Ha OCHOBE

KJIIOYEBBIX LIEHHOCTEN U UCTOPUUYECKUX TpaJuLUid 0a30BOM HAYKH XUMMHH;
TOTOBHOCTh M  CIIOCOOHOCTh OOY4YalOIIUXCS PYKOBOACTBOBAThCS B  CBOEH

NEeSATENbHOCTH EHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, MPUCYIIUMH LIETOCTHOM

CUCTEME XHUMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YMe MPAaBOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTh LEIH

U CTPOUTH )KM3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUs TMpeaMera «XHUMHS» JIOCTUTAIOTCS B
€AMHCTBE yuyeOHOM W  BOCHUTATENbHOM jesTenbHOCTH Opranuzanuu B
COOTBETCTBHM  C  T'yMaHHCTHYECKHUMH,  COIMOKYJIbTYPHBIMH,  JYXOBHO-
HPABCTBEHHBIMH LIEHHOCTSIMU U HJI€allaMU POCCUMCKOTO TPa’KJaHCKOTO O0IIeCTBa,
OPUHSTHIMUA B OOILIECTBE HOPMAMH M MPAaBWJIAMH MOBEIECHUS, CTIOCOOCTBYIOIIMMHU
npoleccaM  CaMOIO3HAHHUSA, CaMOpa3BUTHS M HPABCTBEHHOTO CTAHOBIICHUSA
JUYHOCTH 00YYaIOIIUXCHI.

JIM4HOCTHBIE  PE3yJIbTaThl  OCBOEHHUS  MpeaMeTa «XHUMHS»  OTPaKaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHUYECKOW JIESITEIbHOCTH
oOy4Jaromuxcs Mo peaju3aluy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1. I'paxaaHCKOro BOCIIMTAHMS:

OCO3HAHUS OOYYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TIpaB M OO0S3aHHOCTEM,
YBaKEHHUS K 3aKOHY M TIPABOTIOPSJIKY;

IPEACTaBICHUS O COIMAIBHBIX HOPMaX U MPaBUIAX MEKIMYHOCTHBIX OTHOIICHUMN
B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JCATEIBHOCTH TPH CO3JaHWU YICOHBIX
IIPOCKTOB, PEIICHWU YyYeOHBIX M II03HABATCIBHBIX 3a/ad, BBITOJTHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CITOCOOHOCTH MTOHUMATh M MMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI
TPYTUX TPH aHAIKM3e Pa3IMYHBIX BUJOB YICOHOM NESITEIHHOCTH;

2. IIaTpuOTHYECKOT0 BOCTIUTAHUS:

[IECHHOCTHOTO  OTHOIICHUS K HCTOPUYECKOMY M  HAYYHOMY  HACJIECIUIO
OTE€UYECTBCHHON XMMUM;

YBOKCHHS K TIPOIECCY TBOpPYECTBA B OO0JaCTH TCOPUM W IPAKTHUSCKOTO
MPUMEHECHUSI XMMHUH, OCO3HAHUS TOTO, YTO JOCTHXEHUS HAYKH €CTh PE3yJIbTaT
JUTUTENIbHBIX ~ HAOIMIOICHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX TOUCKOB,
ITOCTOSIHHOTO TPY/Ia YUYE€HBIX U MPAKTUKOB;

WHTEpECAa W MO3HABATEIbHBIX MOTHMBOB B MOJYYEHHUHM M TMOCJIEAYIOIIEM AaHAIN3E
HH(pOPMALIMH O TIEPEOBBIX JOCTHKEHHUSAX COBPEMEHHON OTEUECTBECHHON XUMUM;

3. IlyXOBHO-HpaBCTBeHHOFO BOCIIMTAHUSA



HPABCTBEHHOI'O CO3HAHMS, dTUYECKOIO ITIOBEACHUS,

CIIOCOOHOCTH OIIEHUBATh CUTYyallud, CBA3aHHbIC C XUMUYECKUMH SIBJICHUSIMH, U
NPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE MOBEJAECHUE U MOCTYIIKA CBOMX TOBAPUILEU C MO3ULUAMN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO-3HAHUE ITOCIIEICTBUM ITUX MOCTYIIKOB;

4. ®opMHUPOBaHUS KYJIbTYPbI 310POBbSI:

MOHUMAaHUS IEHHOCTEHN 3I0pOBOro U 0€30MacHOro 00pasa KU3HU; HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY M TICUXUYECKOMY
3JI0POBBIO;

coONIIO/ICHUsT TpaBuil 0OE€30MacHOro oOpalleHuss C BelecTBaMU B OBITY,
TIOBCETHEBHOW JKU3HU U B TPYJIOBOU JIEATEIHHOCTH;

MOHMMaHUS [IEHHOCTH TMPaBWJI WHIUBUIYaITbHOTO M KOJUIEKTHBHOTO 0€30MacHOTO
TIOBEJICHUS B CUTYAIlUAX, YTPOKAIOIIUX 3I0POBBIO U JKU3HH JTIOCH; OCO3HAHUS
NIOCTICICTBU M HENPUATUS BPEIHBIX IMPUBBIUCK (YMOTPEOJICHUSI alKOTOJIs,
HapKOTHUKOB, KypeHUs);

5. TpyaoBoro BOCIMTAHUA:

KOMMYHHUKaTHUBHOU KOMIIETCHTHOCTH B y4eOHO-HCCIIeI0OBATEIBCKON
JEATEIPHOCTH, OOINECTBEHHO ITOJIC3HOM, TBOPYECKOH W JPYrUX BHUAAX
TEeSTEILHOCTH;

YCTaHOBKM HAa aKTUBHOE y4YacTHE B PEIICHUH MPAKTHYECKUX 3a71a4 COIHATbHOM
HaNpaBJICHHOCTH (B paMKax CBOET0 Kilacca, IKOJbI);

MHTEpeca K MPAKTHIECKOMY H3yUeHHIO Tpodeccuii pa3imyHOro pojia, B TOM YUCIIe
Ha OCHOBE NMPUMEHECHHS MMPEJIMETHBIX 3HAHUH TI0 XUMHUH;

YBKEHUS K TPYAY, JIOASIM TPyJa U pe3ysibTaTaM TPYIOBOU JEATEIHHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHIWBHUAYaTbHOU TPACKTOPHH 0Opa3oBaHUS,
Oynymieit mpodeccun W peanu3alldd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C
y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XHMHH, HWHTCPECOB W
noTpeOHOCTEeH 00IIIECTBA;

6. IK0JI0rn4ecKoro BOCMUTAHUS

DKOJIOTHYECKH II€JeCO00pa3HOro OTHOIIGHHUS K TPHPOJE, KaK HCTOYHHKY
CYIIIECTBOBaHMS KU3HU Ha 3eMIIE;

MOHUMaHUs TJIOOAJIBHOTO  XapakTepa HSKOJOTMYECKHX MpoOJieM, BIUSHUA
SKOHOMHMYECKHX MPOIECCOB HA COCTOSIHUE MPUPOJHON M COLIMATIBHOM CPEIbI;

OCO3HAaHUSI HEOOXOJUMOCTH HCIOJIb30BaHUS JOCTHIKCHUN XUMHUH JJIs PEIICHUS
BOIIPOCOB PAIMOHAIIBHOTO MTPUPOIONOIBE30BAHUS;

AKTUBHOI'O HEMPHUATUA JIEUCTBUHM, NPUHOCIIIUX BPEI OKPYNKAOUIEH MPUPOIHOU
cpenae, yMEHHS  INPOTHO3UPOBATH  HEOJNArONMPHUATHBIE  DKOJOTHUYCCKHE
MOCJICICTBUS MPEAITPUHUMAEMBIX ICHCTBUM U MPEAOTBPAIIATh UX;

HUIMYUSA Pa3BUTOrO HKOJOTHUYECKOTO MBINUIEHHS, SKOJOTHYECKOW KYJIbTYpPBHI,
OITbITA JIEATSIIbHOCTH AKOJIOTHYECKOM HAMpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B MTO3HABATEIbHOW, KOMMYHUKATUBHON M COLIMAIBHOM



MIPaKTUKE, CIIOCOOHOCTM M YMEHHA aKTHUBHO MPOTHUBOCTOSATH WJIEOJIOTHH
xemo(poouu;

7. IleHHOCTH HAYYHOI'0 NO3HAHMSA

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH M OOIICCTBEHHOM MPAKTHKU;

MOHUMaHUs CHeIU(UKN XMMUH KaK HAyKH, OCO3HAHUS €€ poir B OPMUPOBAHHH
paIMOHAIBHOTO HAayYHOTO MBINUICHHS, CO3JaHUM IEJIOCTHOTO MPEACTABICHHUS
00 OKpyXarIlleM MHpe Kak O €IWHCTBE MPHUPOABI M YEIOBEKa, B MO3HAHUH
IIPUPOTHBIX 3aKOHOMEPHOCTEH M PENICHUH MPOOJIEeM COXPAHEHHS TPUPOTHOTO
pPaBHOBECHS;

yOXKAEHHOCTH B 0COOOM 3HAYMMOCTH XUMHH JIJISI COBPEMCHHOW ITMBWIIM3AIUU: B
e€ TYMaHUCTUYECKON HAMpPaBICHHOCTH U BaXKHOW POJIM B CO3/TaHUU HOBOU 0a3bl
MaTEpPHAILHONH KYJIbTYphI, PEIICHUU TJIOOAIBHBIX MPOOJIEM YCTOWYHUBOTO
pa3BUTHS  YCIIOBEYECTBA —  CBIPHEBOH, HJHEPreTUYECKOH, TMHUIIEBOH U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00CCIICUCHUH YCIIOBHIA
YCIICIIHOTO TPpyJa M OKOJOTHYCCKH KOMQPOPTHOM KHU3HM Ka)XJIOro djieHa
00I11eCTBa;

€CTCCTBCHHO-HAYYHOW TPaMOTHOCTH: NMOHUMAHHUS CYIIHOCTH METOJOB IO3HAHMS,
UCTIOJB3YeMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCITOJIb30BaTh
noJiydaeMble 3HaHUA JUIsl aHAJIN3a U OOBSICHEHUS SIBJICHUIM OKPYKaIOIIEeTro MHUpa
U TPOUCXOASANIMX B HEM HW3MEHEHUH; yMEHHsS JelaTh OOOCHOBAaHHBIC
3aKJIIOYEHUS] HA OCHOBE HAYYHBIX (PAKTOB M HMMEIOUIUXCS JaHHBIX C LEJBIO
MOJIYYE€HHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS JJI PEIICHHUS
po0JIeM B peabHBIX KU3HEHHBIX CUTYAIUAX;

MHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON JEATEIHHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaHMIO,
K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAaHMA 1O XUMHUHU B COOTBETCTBUHU C
KU3HEHHBIMU TTOTPEOHOCTAMH;

UHTEpeca K OCOOCHHOCTSAM TpyJa B pasIMuHbIX cdepax mnpodeccunoHanbHON
JeSITETHbHOCTH.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yJbTaThl OCBOCHHS YYEOHOTro MpeameTa «XHUMHs» Ha
YpOBHE cpeaHero o6mero oOpa3oBaHUA  BKJIIOYAIOT:  3HAYUMBIC NS
dbopmMupoBaHuUs MHUPOBO33PEHUS oOydJarommxcs MEKIUCIUIUIMHAPHBIE
(MexXmpeaMeTHbIE) O0IeHayYHbIE MOHSATHS, OTPAXKAIOIINE IEJTOCTHOCTh HAYYHOU
KapTUHBI MUPA U Crie-UU(PUKY METOJOB MTO3HAHUS, UCTIOIb3YEMbBIX B €CTECTBEHHbBIX
Haykax (MmaTepusi, BELIECTBO, DHEPTHUsl, SIBJICHUE, NPOLIECC, CHUCTEMa, Hay4YHBII
(dakT, MTPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEIOBaHUE,
HaOJIOJICHUE, W3MEPEHHE, OHKCIEPUMEHT U [Ip.); YHUBEpCaJbHbIE Y4YeOHBIC
NEeNUCTBUS (mo3HaBaTeNbHBIE, KOMMYHHKATHUBHBIE, pEryJIATUBHBIE),
obOecneunBaromre GopmMupoBaHue GyHKIMOHATLHON IPAMOTHOCTH U COLIUATIBHOM



KOMIIETEHIHUH OOYy4YaloIIMUXCs; CHOCOOHOCTh OOY4YarOImIMXCSd  HMCIHOJIb30BaTh
OCBOEHHBIE MEKIUCIMIUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHNS U YHUBEPCAIbHBIE
y4eOHbIe IeUCTBUS B IO3HABATEIBHON U COLMAIBHON MPAKTHKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJIAJACHUE  YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMA, KOMMYHUKATHUBHBIMH U  PETYJIATHUBHBIMU
JNEUCTBUSMU.

Osnadenue ynugepcanbHblMu Y4eOHbIMU NOZHACAMEIbHBIMU 0CUCMEUAMU:

1. ba3oBbIMH JIOTHYE€CKHMMU JAeliCTBHSIMH:

CaMOCTOSITEILHO (OPMYJIUPOBATh U AKTYaJIU3UPOBATH TPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

ONPEIEIIATh LIENU IEATEIbHOCTH, 3a/1aBasi MapaMeTPhbl U KPUTEPUU UX JOCTUKEHUS,
COOTHOCHUTB PE3YJIbTATHI AESITEIBHOCTH C ITOCTABICHHBIMU LEIISIMU;

UCMOJIb30BaTh TIPU  OCBOCHUM 3HAHUM NPUEMBI JIOTHYECKOTO MBIIUIEHUAS —
BBIJICJISITh XAPAKTEPHBIE MTPU3HAKHU MOHATHUM U YCTAHABJIMBATh UX B3aUMOCBS3b,
UCITIOJI30BaTh COOTBETCTBYIOIIUE MOHITHS JI1 OOBSICHEHUsS OTACIBHBIX (PAKTOB
U SIBJICHUM;

BBIOMPATh OCHOBAHUS W KPUTEPUU JUIS KJIACCU(PUKAIMKU BEIIECTB U XUMHUUYECKUX
pEaKLnii;

YCTAHABJIMBATh IPUYNHHO-CIICICTBEHHBIEC CBSI3U MEXKIY U3YYaEMbIMU SIBIICHUSIMH;

CTPOUTH JIOTUUECKHE PACCyXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSX,
(dbopMyITUPOBATH BHIBOJIBI U 3aKITIOUCHHS;

MPUMEHATh B IMIPOLECCE MO3HAHUS HCIIOJIb3YEMbIE B XHWMHUU CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENIM, MPeoOpPa30BBIBATH  MOJCIBHBIE  IPEACTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI) JJIEMEHTa, XUMH4YecKas ¢Gopmysia, ypaBHCHHE
XUMUYECKOW peakIud — TpU PEHIeHUH YYCOHBIX IIO3HABATEIBHBIX M
MPAKTUYECKUX 3aJ]la4, NPUMEHATh HA3BAHHBIC MOJECIbHBIE TPEICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB HW3YyYAaEMbIX BEIIECTB M XUMHUYECKHX
peaKkiuu;

2. Ba3oBBIMH HCCI€0BATEILCKHMH JeHCTBUAMM:

BJIaJICTh OCHOBAaMM METOJIOB HAy4yHOI'O IIO3HAHMS BEIIECTB U XUMHUUYECKHUX
pEeaKLHnii;

dbopMyITHpOBaTh IENM W 3a7a4dl HCCISIOBAHUS, MCIIOJIB30BaTh MOCTaBJICHHBIC H
CaMOCTOSITEILHO C(OPMYJTUPOBAHHBIE BOMIPOCH B KAad4eCTBE HMHCTPYMEHTA
MO3HAHUS ¥ OCHOBBI /1711 (DOPMHUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUM;

BJIaJICTh  HAaBBIKAMH  CAMOCTOSITEJIBHOIO  IJIAHMPOBAHUSI W TPOBEICHUS
YYEHUUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsA HaOIOAaTh 3a
XOJIOM  TIpollecca, CaMOCTOSITEIbHO  MPOTHO3UPOBATH €ro  Pe3yjbTar,
dbopMmynupoBath OOOOIIEHUS W BBIBOJAbI OTHOCHUTEIBHO JOCTOBEPHOCTH
pe3yJbTaTOB MCCJEIOBAHUS, COCTABIATH 0OOCHOBAHHBIM OTYET O MPOACIAHHOU
pabore;



OpUOOpeTaTb  ONBIT  YYEHUYECKOM  MCCIENOBATEIbCKOM U MPOEKTHOM
NEeSATENbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY
IIOUCKY METOJOB pELICHUSA NPAKTUYECKUX 3a7ay, NPUMEHEHUIO pPa3IM4HBIX
METOJIOB IIO3HAHUS,

3. IIpuémamu padorTsl ¢ nHGOPMALHEH:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(pOpManuu (HaydyHO-TOMYyJsipHas
JAUTEepaTypa XHUMHUYECKOTO COJEpXkaHHUs, CIPAaBOYHbIE IOCOOMS, PECYPCHI
WurtepHera), aHanu3upoBaThb WH(POPMALMIO paA3IUYHBIX BUAOB U  (opMm
pe/ICTaBIeHus, KPUTHUYECKHU OLICHUBATh eé JOCTOBEPHOCTh |
HENPOTUBOPEUHUBOCTD;

(GopMynHpOBaThH 3aIIPOCHI U MPUMEHATH Pa3IMYHbIE METOJIbI MIPU MOUCKE U 0TOOpE
uH(poOpMaIK, HEOOXOAUMOM /Jisi BBHIIIOJIHEHHS YYEOHBIX 3a]lay ONpeeEHHOr0
TUIA;

npuoOpeTaTb  ONBIT  MCMOJB30BaHHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAJIbHYIO (DOpMY MpeacTaBieHUs HUHPOPMAIINH
(cxembl, rpauKu, JUarpaMmbl, TaOJIUIbI, PUCYHKH U T. I1.);

UCIIOJIb30BaTh HAyYHBIN SI3bIK B KAu€CTBE CPEJICTBA NpHU PabOTe C XUMHUYECKOM
uHpoOpMaIMel: TPUMEHITh MEXIpeIMeTHbIE (HU3NUecKue U MAaTEMATUYECKUE)
3HaKHU U CUMBOJIBL, (pOpMyIIbl, aOOpeBHATYpbI, HOMEHKIIATYPY;

UCNOJb30BaTh M INPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsATHOCTH.

Osnadenue ynugepcanbHbIMu KOMMYHUKAMUBHOIMU OCUCMEUAMU:

3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOHl TeMbl B XOJA€ AMAJora HW/WiH
IUCKYCCUHM, BBbICKa3blBaTh HJeH, (OPMYIUPOBATh CBOM  HPEIOKECHHUS
OTHOCUTENBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3a1a4H;

BBICTYIIaTh C IIPE3E€HTAlUEld pe3yJbTaTOB II03HABATEJIIBHOW JIESITEIBHOCTH,
IOJIyYEHHBIX CaMOCTOSITEJIbBHO HJIM COBMECTHO CO CBEPCTHHKaMHU IpHU
BBIMIOJIHEHUN ~ XMMUYECKOIO0 HKCHEPUMEHTA, MPaKTU4YECKOM paboTel 1O
HCCIICJIOBAHNIO CBOMCTB U3y4YaeMbIX BEIIECTB, pealn3aluy y4eOHOro MpoeKTa u
(opMyIupOBaTH BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MyTEM
COTJIaCOBaHUS MO3ULUN B X0/ 00CYX ACHUSI U 0OMEHAa MHEHUSIMH.

Oénaodenue ynugepcanbHbIMu pezyiimueHbIMU OCUCH-GUAMU:

CaMOCTOSITEJIbHO  IUIAHMPOBAaTh W OCYIIECTBIIATH CBOK  I103HABATEJIBHYIO
NEeATENbHOCTh, ONpeneNss €€ Lead M 3aJayd, KOHTPOJIMPOBAaTH M IO MeEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATH MPEAJIaraeMblii QJITOPUTM JIEUCTBUHA TIpU
BBIMOJIHEHUN Y4e€OHBIX W HCCIENOBATEIbCKUX 3a7ad, BbIOMpaTh Haubosee
3¢ (deKTUBHBIN cOoco0 WX pEIIeHHs ¢ y4ETOM TMOJYYeHHS HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKHUX PEAKLUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CAMOAHaIu3a U
CaMOOLIEHKH.



NPEAMETHBIE PE3YJIbTATBI

[IpenmeTHblE  pe3ynbTaThl  OCBOGHHMS  MPOTPAMMBl  CPEJHEro  OOIIEro
oOpa3oBaHus MO XMMHUHM Ha 0a30BOM YPOBHE OPHUEHTHPOBAaHbI Ha OOECIEYEHHE
MPEUMYILECTBEHHO 0011e00pa30BaTeNbHOM W OOLIEKYJIbTYPHOM MOATOTOBKHU
oOyuaromuxca. OHM BKIIOYAIOT: crnenupuyeckue s Y4eOHOro mpenMera
«XUMHS» Hay4yHble 3HAaHUA, YMEHUS M CIOCOObI JACHCTBUII 1O OCBOEHUIO,
MHTEPNpETaly U MpeoOpa3oBaHUIO 3HAHUM, BUIBI ACSTEIBHOCTU MO MOJYYEHUIO
HOBOTO 3HAaHUS M TMPHUMEHEHUIO 3HAHUW B PA3NUYHBIX YYEOHBIX M pPEaTbHBIX
KU3HEHHBIX CHUTYaIUsAX, CBS3aHHBIX C XHMHEH. B mporpamMme mpeamMeTHbIC
PE3yNbTaThl IPEICTABIEHBI MO T'OJIaM U3Y4YEHUSI.

10 KJTIACC
[IpenmeTHBIE pe3yNbTaThl OCBOEHHUS Kypca «OpraHndeckas XuMUsD» OTPakaroT:

1) cghopmuposannocms  npedcmasnenuil: 0  XAMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa, POJIM XUMHUU B TO3HAHUM SIBJICHUU
npupoabl, B (OPMUPOBAHWU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOM TPaAaMOTHOCTH, HEOOXOIMMOM [JIsi PEIICHHS MPAKTUYECKHUX
3a/1a4 M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO U
IIPUPOTHOU CpENIE;

2) eénadenmue  CHCTEMOW  XHMHUYECKUX  3HAHHWHA,  KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATalIINE TOHATUA (XUMHYECKUU DIIEMEHT, aTOM, JJEKTPOHHAas
o0oyloyKa aroma, MOJEKYla, BaJIEHTHOCTh, JJIEKTPOOTPULIATEIHHOCTD,
XUMHYECKasi CBSI3b, CTPYKTypHasi ¢opMmyna (pa3BEpHyTass U COKpaIIEHHasA),
MOJIb, MOJISIpHasE Macca, MOJISIpHBIH  00BEM,  YIJIEpOAHBIA  CKEJET,
(GyHKIIMOHANIBHASL TPYIINA, PaJUKal, HU30MEpHUsi, U30MEPhl, TOMOJIOTHUYECKHI
psll, TOMOJIOTH, YTI€BOAOPObI, KHCIOPOJ- U a30TCOAEPKAIINE COEAUHEHUS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHHS);
TEOPHUH U 3aKOHBI (TEOpHUsl CTPOEHHUs opraHnyeckux Bemects A. M. bytieposa,
3aKOH COXPAaHEHHUs MAacChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMUHU; MHPOBO33PEHUYECKUE 3HAHMS, JIEKallMe B OCHOBE IOHUMAHUS
NPUYUHHOCTH ¥ CHCTEMHOCTH XHUMHYECKUX SIBICHHH, (DaKTOIOTHUYECKHE
CBEJICHUSI O CBOMCTBAaX, COCTaBe, MOJYYEHUU M OE30MaCHOM HCIOJIb30BAHHUH
BRXHEUIINX OPTraHWYECKUX BEHIECTB B OBITY M MPAKTHYECKOW NEATETLHOCTH
YEJI0BEKa;

3) chopmuposannocms ymeHull 6blA6AAMb XAPAKTCPHBIC MPHU3HAKH IOHSATHH,
YCTaHABIIMBAaTh WX B3aMMOCBS3b, UCHO/Ib306AMb COOTBETCTBYIOIINE MOHSTHUS
IpU OMNUCAaHMM COCTaBa, CTPOCHHUS M MNPEBPALICHHN OPraHHUYECKHX
COCJIMHCHUII;

4) cghopmuposannocmes yMeHUll UCNOIBL308AMb XUMHUYCCKYIO CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJSPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaII€HHON)
dbopMynl OpraHMYECKMX BEIIECTB M YPaBHEHHH XUMHUYECKUX PpEAKIUN;
u3z2omaeaueams MOJEIN MOJEKYJ OPTaHMYECKUX BEUIECTB I WIUTIOCTPALUU
X XMMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOECHHS;



5) cpopmuposannocme ymenuii ycmawasniueams TPHUHAIICHKHOCTh H3YUCHHBIX
OpraHUYeCKUX BEHIECTB MO HMX COCTaBY U CTPOCHUIO K OMNpPEACIEHHOMY
KJIacCy/Tpynne COeIUHEHUHN (YTIeBOAOPOIbI, KUCIOPOA- M a30TCOJEpiKaIIue
COCIMHCHHUS, BHICOKOMOJICKYJISIPHBIE COSAMHEHUS); 0a8ams UM Ha3BaHHS 10
cuctematnueckoit HomeHknatype (IUPAC), a Takxke npuBOAUTH TPUBUATIbHBIE
Ha3BaHUS OTACJIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOIMICH, alleTUJICH,
ATWICHTIIUKONb,  TIHIEpPUH,  (enon,  dopmanpaerua,  aneraiblIerui,
MypaBbUHAs KHUCJIOTA, YKCYCHAas KHUCIIOTA, OJIEMHOBAasl KUCJIOTa, CTEapUHOBAs
KHCJIOTA, TJIF0K03a, GPYyKTO3a, KpaxMall, HeJUIi0103a, TIUIUH);

6) copmuposanHocmes ymenus onpeodeiimsv BUABl XUMHUYECKOHW CBSI3U B
OpPraHUYECKUX COSAMHEHUSAX (OMHAPHBIC U KPaTHBIC);

7) cghopmuposanHocms yMeHUsi NPUMEHAMb TIOJOKCHHUS TEOPUU CTPOCHHUS
oprannueckux BemectB A. M. byrnepoBa st 0OBSICHEHHS 3aBHUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHUS MACCHI
BEIIECTB;

8) copmuposannocme  ymenuil  xapakmepuzoeams  COCTaB,  CTPOCHUE,
(¢u3HUeCKre ¥ XMMHUYECKHUE CBONCTBA TUITMYHBIX MPEICTABUTEICH pa3IMUHbBIX
KJIACCOB OpPraHWYECKUX BEIIECTB (METaH, 3TaH, dTUJIEH, MPOIUJIEH, alleTHIICH,
Oyranuen-1,3, meTwiOyTaaueH-1,3, 6€H3071, METaHOJ, 3TAHOJ, STUJIECHTJINKOIb,
IMIEpHH, (PEHOJ, alleTanbAeTHI, MypaBbUHAsI U YKCYCHAs! KUCIIOTHI, TJIFOKO34,
KpaxMmaj, [eJUII0JI03a, AaMHUHOYKCYCHAasi  KHCJIOTa);  WLIIOCHPUpPOBAmby
FeHETHYECKYI0 CBSI3b MEXIYy HHUMH YPaBHEHUSIMH COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIINI C UCTIOIb30BaHUEM CTPYKTYPHBIX (hOpMyIT;

9) chopmuposannocmeb ymenus xapakmepuzoeams UCTOUHUKH YIIIEBOIOPOIHOTO
CeIpbsi (HeTh, TPUPOAHBIA Ta3, YroJyib), CHOCOOBI HMX TEpPepabOTKH U
IPAKTUYECKOE MPUMEHEHHE MPOTIYKTOB MepepadboTKH;

10) chopmuposannocms  ymenutl npoeooumsd BBIYHCICHUS 110 XHUMHUYCCKHM
ypaBHEHHIM (Macchl, 00bEMa, KOIMYECTBA UCXOTHOTO BEUIECTBA MU MIPOIYKTa
peakiuyu MO HM3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

11) cpopmuposannocmo  ymenuti 61adems CUCTEMOW 3HAHUKH OO0 OCHOBHBIX
METOJ1aX HAyYHOTO TTO3HAHUS, UCTIOJIH3YEMbIX B XUMUU MIPU U3YUCHUH BEIICCTB
U XUMHYECKUX sBICHUN (HaOmomeHue, W3MEPEHHE, OKCIEPHUMEHT,
MOJICTUPOBAHKE), UCNOIb30GAMb CUCTEMHBIE XUMHYECKHUE 3HAHUS IS
NPUHSITHS PEIMICHUH B KOHKPETHBIX J>KHU3HEHHBIX CHUTYaIUsX, CBS3aHHBIX C
BEIIECTBAMU U UX MPUMEHEHUEM;

12) cpopmuposannocmo ymenuii cooaro0ams npasuiia MoJIb30BaHUS XHUMHUYECKOM
NoCyJI0M U Ja00OpaTOpHBIM OOOPY/IOBAHMEM, a TAaKXKe MpaBuiia OOpalleHus C
BEIIECTBAMH B COOTBETCTBHH  C MHCTPYKIHMSIMH  TIO  BBITIOJTHCHHUIO
1a00paTOPHBIX XUMHUYECKUX OMBITOB;

13) cpopmuposannocmo  ymeHuil HIAHUPOBAMb W BbINOJIHAMbG XAMHYCCKHM
DKCIIEPUMEHT (MPEBpAIICHHs] OPTraHUYECKHX BEIIECTB IMPU HArpeBaHUH,
MOJIYYCHHE OTUJICHA W M3YYCHHE €ro CBOWCTB, KAYCCTBCHHBIC PEAKIINH



OpraHMYeCcKUX BELIECTB, JEHATypalus O€JKOB NpU HArpeBaHHUM, LBETHHIC
peakuuu OeNKOB) B COOTBETCTBUU C NPABWIAMHM TEXHUKHU O€30MACHOCTH IpHU
oOpallleHuH C BEIIECTBAMH U Ja00paTOPHBIM 00OPYAOBAHUEM, NPeOCmasaimy
pe3yNbTaThl XUMHYECKOTO JKCIEpUMEHTa B (QopMe 3amMcH YypaBHEHUH
COOTBETCTBYIOIIIUX pEaKUUHd U ¢popmyaupoeams BBHIBOABI HAa OCHOBE JTHX
pE3yJIbTATOB;

14) chopmuposannocms  ymenuti  Kpumuyecku aHAIUZUPOBAMb XUMHUYECKYIO
uH(pOpMaIHIO, TOJy4aeMyto U3 pa3HbiX ucTouHukoB (CMU, Untepuer u ap.);

15)cghopmuposannocmes ~ ymenuii  cobnodamv  npasuia  KOJOTHUCCKH
1eJIecCO00pa3HOro MOBEAEHUsI B OBITY U TPYJOBOM NEATETBHOCTH B LEAX
COXPAaHEHUS CBOETO 3JJ0POBbSl M OKPYKAIOILIEH MPUPOHON Cpelibl; 0CO3HA8aMb
OMACHOCTh BO3JIEUCTBUS HA KUBbIE€ OPTaHU3MBbI ONPECIEHHBIX OPraHUYEeCKUX
BEUIECTB, MOHUMas cMbica nokazarens 1K, nosacuams na npumepax cnocoObl
YMEHBIICHUs] U TPENOTBPAIlEHUs] HUX BPEIHOTO BO3ACHCTBUS HAa OpraHU3M
YeJI0BEeKa;

16) 1yt 0OydaroNMXCsl ¢ OrPaHMYCHHBIMH BO3MOXHOCTSIMH 3J0POBbs: YMCHHE
NPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYMHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHU;

17) st chaemblX W CIAO0OBHIANIMX OOYYaIOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbeHO TOYEUHYHO cucteMy o6Oo3HaueHuid JI. bpainsg s 3anucu
XUMHYECKUX POpPMYIL

11 KITACC
[IpenmeTtHble pe3ynabTaThl OCBOEHUS Kypca «OO01as 1 HeopraHudeckas XuMus»

OTpaXKaroT:

1) cghopmuposannocms  npedcmasnenuii: 0  XAMHYECKOW  COCTaBJISIONICH
€CTECTBEHHO-HAYYHONW KAapTUHBI MHpA, POJM XUMHUU B MO3HAHWUU SIBICHUUN
npupoabl, B (QOPMUPOBAHUM MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJUMMOM ISl PEIICHUs MPaKTHUYECKUX
3a/lad ¥ DIKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370pPOBBIO H
MIPUPOTHOU CpETIE;

2) enadenue  CHCTEMOM  XMMHUYECKHX  3HaHWH,  KOTOpas  BKIIOYAeT:
OCHOBOIIOJIATaIOIINE TOHATHS (XMMHUYECKHUN 3JIEMEHT, aToM, M30ToI, S-, P-, d-
ANIEKTPOHHBIE OPOUTAIIM aTOMOB, HMOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH OOBEM,
BaJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCICHHS, XUMHUYECKas
CBs3b (KOBAJICHTHAs, MOHHAs, METAJLIMYECKas, BOAOPOAHAs), KpUCTAILITNYECKAast
pEIIETKA, TUTIBI XUMUYECKHUX PEaKIIHii, paCTBOP, 3JIEKTPOIUTHI, HEIJIEKTPOIUTHL,
ANEKTPOJIUTUYECKAsT JAUCCOLMAIUS, OKHUCIHUTENIb, BOCCTAaHOBHUTEIb, CKOPOCTh
XUMUYECKOW PEaKIMU, XMMHYECKOE PaBHOBECUE; TEOPHUH M 3aKOHBI (Teopus
AJICKTPOJIUTHYECKON aucconuranuu, nepuogndeckui 3akon /. M. Mennaeneena,
3aKOH COXpAaHEHUsi MacChl BEIIECTB, 3aKOH COXpPaHEHUsS U TMpeBpalle-
HUS SHEPrUM MPU XUMUYECKUX PEAKIHUSX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
S3bIK XUMHWHM, MHUPOBO33PEHUECKHE 3HAHUS, JIeKalue B OCHOBE MOHHMAaHUS



3)

4)

5)

6)

7)

8)

9)

NPUYUHHOCTH W CHUCTEMHOCTH XHWMHYECKUX SIBJICHUHM, (DAKTOJIOTHUYECKUE
CBEJCHHUS O CBOWMCTBAX, COCTaBe, IOJyYEHUM M 0€30IIaCHOM HCIOJIb30BaHUU
BaXHEHIINX HEOPraHMYECKUX BEUIECTB B ObITY U MPAKTUUYECKOW AESATEIBHOCTH
YEJI0BEKa,

cpopmuposannocms yMeHull 6blA6AAMb XapaKTepHbIE TNPU3HAKH TOHSITHIA,
yemanaeaueams UX B3aUMOCBS3b, UCHOIb3064Mb COOTBETCTBYIOIIUE MOHATHS
IIPY OIIMCAHUY HEOPTraHUYECKUX BEILIECTB U UX IPEBPALICHUM;
cpopmuposanHocms  yMeHUll UCHONBL308AMb XUMUYECKYI0 CHMBOJHKY IS
cocTaBlieHUs (OpMya BEUIECTB M YPAaBHEHUH XMMHUYECKHUX PEaKIUil;
cuctematuueckytro  HomeHknatypy (IUPAC) wu TpuBuanbHble  Ha3BaHUs
OTJIEJbHBIX HEOPTraHUYECKUX BEIeCTB (YrapHbIi ra3, yriaeKUCIbli ra3, aMMHax,
rami€Has U3BeCTh, HeTal€Hast U3BECTh, MUThEBAs COJA, MUPUT U JIp.);
cpopmuposannocmes ymenuti onpeodeisims BaICHTHOCTh U CTENICHb OKHCIICHUS
XUMHYECKMX DJIEMEHTOB B COCAUMHEHUAX Pa3IMYHOIO COCTaBa; BUJ
XUMHYECKOM CBSI3M (KOBAJCHTHAsl, MOHHAS, METANIMYECKas, BOJOpPOAHAs) B
COCAMHEHUAX; THUIl KPUCTALINYECKOM PELIETKM KOHKPETHOIO BEIIECTBA
(aToMHasi, MOJIEKYJIIpHAsi, HOHHAs, MeETaJUIMYecKas); XapakTep Cpeabl B
BOJIHBIX PaCTBOpPaX HEOPraHUYECKUX COCITUHEHU;

cpopmuposarnnocmo YMeHUll YCMaHaenueamsy NMPUHAIIICKHOCTD
HEOPraHWYECKUX BEIIECTB M0 HUX COCTAaBY K OINpeAeNEHHOMY KiacCy/Tpymie
COEIUHEHUH (IIPOCThIE BEIIECTBAa — METAUIBI W HEMETaJlIbl, OKCHUJBI,

OCHOBaHHUSI, KUCJIOThI, aM(pOTEpHbIE TUIPOKCHUIBI, COJIN);

chopMuposaHHOCms YMEHUl pacKpbléams CMBICH TIEPUOINYECKOro 3akoHa [l
N. MeHneneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3HPYIOIIYIO,
O00BSCHUTEIBHYIO ¥ IPOTHOCTUYECKYIO (DYHKIUY;

chopmuposaHHOCMb  YMEHUll  XApaKkmepuszo8ams SICKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX 3J1€MEHTOB 1—4 mepuonoB llepuoandeckoil CHCTEMBI
xuMudeckux snaementos J[. M. MenpeneeBa, UCHOIB3ys MOHATHSA «S-, P-, O-
AJICKTPOHHBIC ~ OpOUTAIN»,  «IHEPreTHYSCKHE  YPOBHHY»,  OOBACHAMb
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX DIIEMEHTOB U HUX
COEIMHEHUH M0 NepuojaMm u rpynnaMm llepuoandyeckoil cucTteMbpl XUMHYECKUAX
anemenToB 1. 1. Menaeneena;

chopmuposannocms  ymeHull  xapakmepuzosams  (onucwviéams)  oOUIUE
XUMHUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB Pa3JIMYHBIX KJACCOB;
nOOmMeepHcOanmbs CyIIECTBOBAHUE TE€HETHYECKOU CBSI3U MEXITY
HEOPraHWYECKMMM BEIIECTBAMU C IOMOILBI0 YPABHEHUH COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIU;

10) cpopmuposannocmo ymenus xiaccugpuyuposames XUMUYECKUE PEAKIUU II0

Pa3JIMYHBIM MpPHU3HAKaM (YUCIY U COCTaBY PEArupyrOUIUX BEIIECTB, TEINIOBOMY
abdexTty peaknuu, HW3MEHEHWIO  CTENCHEH  OKHUCICHHS  DJIEMEHTOB,
00paTUMOCTH PEAKIINH, YIaCTHIO KaTaInu3aTopa);

11) chopmuposannocms ymenuti cocmagnams YpaBHCHHS PEAKIUN pPa3TUIHBIX

TUIIOB; TIOJIHBIE M COKpAlIEHHbIE YPaBHEHHS pEaKIMil HOHHOrO0 OOMEHa,



YUUTHIBAs YCIIOBHUS, IPU KOTOPBIX ATH PEAKIIUU UAYT JO KOHIIA;

12) chopmuposannocms  ymeHuu  npo6ooums  peakldd, IOJITBEPIKIAIOIINEC
KaueCTBEHHBI COCTAaB PA3JIMYHBIX HEOPTAHWYECKHX BEIIECTB, pACNO3HABAMb
OMBITHBIM  MYyTEM  HMOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  PAacTBOpax
HEOPTaHUYECKUX BEIICCTB;

13) chopmuposannocms  ymenutl  packpviéamv  CYIIHOCTh  OKHCIUTEIIBHO-
BOCCTAHOBHUTEIIBHBIX PEAKIMK IOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOTO
OanaHca ATUX peaKIuii;

14) cdhopmuposannocms ymenuil 00vACHAMb 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakmuu OT pa3IMYHBIX (DAKTOPOB; XapakTep CMCIICHHUS XUMHUYECKOTO
paBHOBECHsS B 3aBUCUMOCTH OT BHEIIHEro Bo3xeWcTBus (mpuHIun Jle
[[laTenne);

15) chopmuposannocms  ymenul xapaxkmepuzoéams XUMHYECKHE TPOIIECCHI,
JIeKaIIe B OCHOBE MPOMBIIIICHHOTO MOJYyYEHHUs CEPHOM KHUCIOTHI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCTD MPEACTABICHUH 00 OOIIUX HAYYHBIX MPUHIIUIIAX U
AKOJIOTHYECKUX MPOOJIeMax XUMHYECKOTO TIPOU3BOJICTBA;

16) chopmuposannocms  ymenuii npogoOoums BBIYUCICHUS C HUCIOIb30BAaHUEM
TIOHSITHS «MacCOBas JIOJISI BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHHH ra30B
IpH  XHUMHYECKUX pPEaKIMsIX, MacChl BEIIECTBA WM O00BEMA Tra3oB IO
U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WIH OO0BEMY OJHOTO W3
YYaCTBYIOIIMX B PEaKIMM BEIIECTB, TEIIOBOro 3(ddeKxra peakiuu Ha OCHOBE
3aKOHOB COXpPAaHEHHUS MAcChl BEIIECTB, MPEBPAILECHUS U COXPAaHEHUS SHEPTUH;

17) cghopmuposannocms ymenuti cod00ams npaguia MOIb30BaHUS XUMUYECKOM
nocyZoi u JabopaTOpHbIM O0OpPYAOBAHHMEM, a TAaKXKe IMpaBuja OOpalleHus C
BEIIECTBAMU B COOTBETCTBHUM  C MHCTPYKIMSIMH 1O  BBIIOJHEHUIO
1a00paTOPHBIX XUMHYECKUX OMBITOB;

18) chopmuposannocms  ymenuti naaHupoeamsv U  GbLINOAHAMb XUMHYECKHIA
OKCIIEPUMEHT  (pa3lioKeHHuEe  TEepoKCHaa  BOAOPOJAa B  MPUCYTCTBUHU
KaTajnu3aTropa, OIpPEACIICHUE Cpelbl PACTBOPOB BEIIECTB C IMOMOIIBIO
YHUBEPCAJIIBHOTO MHIWKATOpa, BIUSHUE Pa3IUYHBIX (DAKTOPOB HA CKOPOCTh
XUMHYECKOW peaKIuy, peakiui MOHHOTO 0OMEHa, Ka4YeCTBEHHBIC PEaKINU Ha
cynbdar-, xkapOboHAT- M XJIOPUI-aHUOHBI, HAa KATHOH aMMOHUS; pPEIICHHE
AKCIIEPUMEHTATBHBIX 3a7ad 1o TeMam «Metamie»y u «Hemeramnb») B
COOTBETCTBHHM C TIPaBWJIAMH TEXHUKHA OE30MacCHOCTH TIPH OOpaIlEHUU C
BEIIECTBAMU M JA0OPATOPHBIM O0OpPYIOBAHHUEM, HPEOCMAsasAmb PE3yNbTaThl
XAMHYECKOTO JIKCIIEpUMEHTa B (popme 3ammicu ypaBHEHUH COOTBETCTBYIOIIHUX
peakuuii u oopmynuposams BEIBOABI HA OCHOBE ITUX PE3yJIbTaTOB;

19) cpopmuposannocmo  ymenun Kpumuyecku AHAIUZUPOBAMDb XUMHUUYECKYIO
nH(pOpMAIIHIO, TTOTydaeMyto u3 pa3Hbix uctounnko (CMU, Uatepuer u ap.);

20) chopmuposannocmv ~ ymenuti  cobardamv  NPasuid  SKOJIOTHUCCKH
1EJIeCO00pa3HOr0 TOBEJACHUSI B OBITY W TPYJAOBOM JEATEIHLHOCTH B IEJAX
COXpaHEHUSI CBOETO 370POBbS U OKPYXKAIOMIEH MPUPOTHON CPe/bl; OCO3HABATH
OMMACHOCTh BO3MICUCTBHsSI HAa KUBBIE OPTaHU3MBI OIPEICIEHHBIX BEIICCTB,



noHumasi cmeicn mnokasarens IIJK, noscuams wa mnpumepax cmocoObl
YMEHBIICHUS] U TPEIOTBPAICHHUS HX BPEIHOTO BO3ACHCTBUS HAa OpPraHU3M
YeJI0BEKa;

21) nas 0Oy4YaromuUXcsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBSI: YMCHHE
OPUMEHSTh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHMS BEIIECTB U
XUMHUYECKUX SBICHUM;

22) 1A chHenbIX W CIA0OBHAANIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbeHO TOUeUHyI cuctemy obOo3Hauenuit JI. bBpaitna gns 3anucu
XUMUYECKUX POpMYII.

COAEPKXAHUE YYEBHOI'O IPEIMETA «XUMMUSA»

10 KVNTACC. OPTAHUYECKASA XUMUA

Teopernueckne OCHOBBI OPraHUYECKON XUMUU

[Ipeamer opraHMYecKOW XMMHUU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAUYCHHUE B
NOJIyYEHUN HOBBIX BEIIECTB M MarepuajoB. Teopusi CTPOCHHS OPraHHYECKUX
coenunenuii A. M. bytneposa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYecKuX BewlecTB. l'oMonorus, wu3zoMepusa. XuMHUYecKas CBSI3b B
OpraHUYECKUX COCTMHEHUSX — OJMHAPHBIE U KPATHBIE CBS3U.

[IpencraBnenne o kiaccupukaluu opraHudeckux BemniecTB. Homenknatypa
OpPraHMYEeCKUX COEIMHEHUN (cucTeMaTHyeckas) W TPUBHUAJIbHBIE Ha3BaHMS
BaXHEHIINX IIPEACTABUTENIEH KJIACCOB OPraHNYECKUX BELIECTB.

OKCIEPUMEHTAIBHBIC METOJbl M3YYCHMS BEIIECTB W WX INPEBPAIICHUN:
O3HaKOMJIeHHE C oOpa3laMu OpraHMYECKUX BEIIECTB M MaTepHajaMd Ha HUX
OCHOBE; MOJIEIMPOBAHUE MOJIEKYJ] OPraHMYECKUX BEIECTB; HAOJIOJECHUE WU
ONMCAHME JEMOHCTPALMOHHBIX ONBITOB IO IPEBPALIEHNIO OPraHNYECKUX BEILECTB
Ipy HarpeBaHuu (TIaBJIeHUE, OOYTJIMBaHKUE U TOPEHNE).

YriaeBogopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJOTHMYECKMU psja. MeraH U 3TaH —
MPOCTEUIITNE TPEICTABUTEIN AalKaHOB: (U3MYECKHE U XUMHYECKHE CBOMCTBA
(peakuuu 3aMenieHuss W TOPEHHUs), HaXOXKACHUE B MPUPOJE, IMOIYyYECHUE U
IIPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUN psi. DTWIECH U MNPOINUJIEH —
MPOCTEUIITNE TPEICTABUTEIN AaIKCHOB: (U3MUYECKHE U XUMHYECKHE CBOMCTBA
(peakuuMyd TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATALlUU, OKHCICHUS W
MOJIMMEPU3ALINH ), TIOTYYCHUE U TPUMEHEHHUE.

Anxanuensl. byramuen-1,3 u wmerunOyragueHn-1,3: cTpoeHue, BaXHEHIIIHE
XUMUYECKHE CBOMCTBA (peakiusi nmoiumepuszauuu). [lomydeHue CMHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. AUETUIIEH —
MPOCTEHIINI TPEeACTaBUTENIb AJIKUHOB: COCTaB, CTPOCHHE, (PU3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklM TUPUPOBaHUs, TAJIOTEHUPOBAHUS, TUApaTalUy,
TOpEHHUs]), OJTyYeHUE U TPUMEHEHHUE.



Apensbl. beH3on: cocraB, cTpoeHue, (QU3NYECKHME W XHMHUYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHMsI U HUTPOBAHUS), TIOJyUYE€HUE U NpUMeHeHue. 1o.yo:
cocmas, cmpoeHue, Qusuveckue U  Xumuueckue  ceoucmea  (peaxyuu
2anN02eHUPOBAHUS U HUMPOBAHUS) NOTYYeHUe U NPUMEHEHUe.

TokcnyHocTe apeHoB. ['eHeTmueckas CBSI3b MEXAYy  YIJIIEBOAOPOLAMHU,
MIPUHAJIEKAIIMMU K Pa3JIMYHbIM KJIACCaM.

IIpuponHble MCTOYHHUKHA yINIEBOAOPOROB. [lpuponaHslii ra3 M IOIYTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TEPMHUYECKUM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku He(dTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEPUMEHTAJIbHBIC METObl _M3VYECHUS BEHIECTB W WX TPEBPAIICHUI:
O3HAKOMJIEHHME C O00pa3laMM IJIacTMacC, KaydyKOB U PE3UHBI; KOJUIEKIMU
«Hedpte» n  «Yromp», MOAETUPOBAHUE  MOJIEKY]  YIJIEBOJOPONOB U
raJIOreHONPOU3BOAHBIX; MPOBEJACHUE MPAKTUYECKON pabOThI: MOJyYSHHE ITUIICHA
Y U3y4YE€HHUE €0 CBOWCTB.

Pacuémmnoie 3a0auu

Boruncnenuss 1o ypaBHEHHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOAHOTO BEIECTBA WJIM IPOAYKTA PEAaKLMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB UM MPOAYKTOB PEAKIIIH).

Kucnopoaconepxanume opraHM4ecKue COeUHEHHUS

IIpenenbHble OJHOATOMHBIE CHOUPTBL. METaHON W 3TAHON: CTPOEHHE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pPEakiMu C aKTHUBHBIMH MeETaJIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOIOpOIHBIE CBS3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JleHicTBHE METAHOJIA U 3TAHOJIA Ha OPTaHU3M YEJIOBEKA.

MHOroaToOMHBIE€ CIIUPTHI. DTHUICHIIIUKOIb U TIULEPUH: CTpOeHUE, PU3nyeckue
U XHMHUYECKHE CBOWCTBA (B3aMMOJEWCTBHE CO IIECJIOYHBIMU METaJUIaAMU,
KaueCTBEHHAas peaklMsi Ha MHOIOATOMHBIE CHUPTHI). JleliCTBUE HaA OpraHu3M
yenoBeka. [[puMeHeHue rnieprHa U STUIEHTJIKOIIS.

@deHoN:  CTpOCHHWE MOJIEKYJbl, (QU3NYEeCKHMe ¢ XHMHYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpaerunsl U kemonwvl. @opManbAETH], alleTANBIACTHI: CTPOCHHE, (PU3NUECKUE
U XUMUYECKUE CBOWCTBA (peaklMU OKUCIEHHS U BOCCTAHOBJICHMS, KAUECTBEHHBIE
peaKkium), NoJy4eHUE U IPUMEHECHHUE.

Ayemon: cmpoenue, guzuueckue u XumuyecKue ceolcmea (peakyuu OKUCIeHUs
U 80CCMAHOBNIEHUS), NOTIYYEHUe U NPUMEHEHUE.

OnHOOCHOBHBIE TIpe/ielibHbIe KapOOHOBbIE KUCIOTHl. MypaBbUHAs U YKCyCHas
KHUCIIOTBI: CTpOeHHE, (PU3NIECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE s
KJlacca KHUCJIOT, peakuus OdTepudukanuu), TOIy4eHHEe U MpPUMEHEHUE.
CreapuHOBasi U OJICMHOBAasi KHUCIJIOTHI KakK MPEACTAaBUTENIM BBICIINX KapOOHOBBIX
KHUCJIOT. MbUIa Kak COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIIEE JIEUCTBUE.

Cnoxubie 3GUpbl KaK MPOU3BOHBIE KApOOHOBBIX KUCIOT. ['MAPOIN3 CIIOKHBIX



s¢upoB. Kupel. I'maponus xupos. [Ipumenenue xupoB. buosmorunueckas poib

KHUPOB.
VYrneBonbl: cocTaB, KilacCU(PUKALUs YrJIEBOAOB (MOHO-, M- U IOJIUCAXapUBI).
['moko3a — mpocTelmmii MoHOcaxapua: OCOOCHHOCTHM CTPOCHHSI MOJEKYJIbI,

dbu3ndeckue U XuMUUYeckue cBoicTBa (B3aumojeicTBue ¢ ruapokcuaom meau(Il),
OKHCJIEHHEe aMMHa4YHbIM pacTBopoM okcuaa cepeopa(l), BoccraHoBieHue,
Opo’KeHHE TIJIIOKO3bl), HaXO0XJAEHHUE B MNPHUPOJAE, NPUMEHEHHUE, OMOJOrHyYecKas
ponb. dorocunTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

Caxapoza — npeocmagumenib OUCaxapuoos, cuopoiu3, HaxodcoeHue 8 npupooe
U npumeHeHue.

Kpaxman u nemntono3a kak npupojHbie nonumepbl. CTpoeHHne Kpaxmaia U
HeJuToNo3bl.  PuU3nyeckrue W XUMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIEPUMEHTANILHBIC METOJbI M3YYCHHUS BEIISCTB W WX TPEBPAIICHUM:
npoBe/ieHre, HaOJI0/IEHHEe W OIKCAaHUE JAEMOHCTPALIMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHMPTOB (OKHCJICHHE AdTaHOJa
okcugoM Menu(Il)), MHOroaTroOMHBIX CHUPTOB (B3aMMOJCUCTBHE TIIHMIIEPUHA C
ruapokcugom meau(Il)), anpaernaoB (OKuUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) um ruapoxcugom wmenu(ll), B3aumojmelicTBue Kpaxmajia € HOJOM);
pOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuémmnuwie 3a0auu

Borunciennss 1o ypaBHEHHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH).

A3oTcoaeprKalire opraHuueckue CoeIMHEHUs

Amunol. Memunamun u anunun: cocmas, cmpoenue, guzuueckue u XumuyecKue
ceoticmaa (copenue, 83aumooeticmaue ¢ 6000l U KUCTOMAMU).

AMUHOKHCIIOTBHI KaKk aM(OTepHble OpraHuyeckue coequHeHus. Puznyeckue u
XMUMHUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpuMepe TIiuiuHa). buonorunueckoe
3HaY€HUE aMUHOKUCIOT. [lenTuebl.

benkn kak mNpUpOIHBIE BBICOKOMOJEKYJISpHBbIE coequHeHus. llepBuunas,
BTOpUYHAsT U TpEeTUYHas CTPyKTypa OeikoB. XUMHUYECKHE CBOMCTBa OEIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHBIE PEaKIuy Ha OeNIKH.

OKCIEPUMEHTAIBHBIC METOJbl M3YYCHMS BEIIECTB W WX TNPEBPAIICHUN:
HaOJII0/IEHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, IBETHbIE pEaKLUU OEIKOB.

BbicOKOMOJIEKYIIpHBIE COEUHEHUS

OCHOBHbIE TIOHSITUS XUMHUHU BBICOKOMOJEKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJIEKYIApHast
Macca. OCHOBHbIE METOJIbBl CHUHTE3a BBICOKOMOJICKYJISAPHBIX COEAUHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCALIHSL.

IInacmmaccer (noausmunen, NOIUNPONUILEH, NOJUBUHUIXTIOPUO, HOTUCHUPOIL).



Hamypanonoii u cunmemuueckue xayuyyku (6ymaouenoswlii, XJI10pONpeHO8bll U
U30npeHosslll). Bonokna: namypanvHsle (XJI0NOK, Wepcmy, WENK), UCKYCCMEEeHHble
(ayemamHoe 8010KHO, BUCKO3a), CUHMemu4ecKue (KanpoH u 1a6cam).

OKCTICPUMEHTAILHBIC METOIbl M3YVYCHHS BEIICCTB W WX IMPEBPAIICHUN:
O3HAaKOMJICHHE C oOpasllaMH MPUPOJHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJJacTMacc,
Kay4qyKOB.

Meostcnpeomemmnuie ceasu

Peanusanuysa MeXIpeaMETHBIX CBSI3€d IPU U3YYEHUH OpraHndyecko xumuu B 10
KJIACCE OCYIICCTBIISIETCS Yepe3 UCIOJIb30BaHUE KaK OOIIHUX €CTECTBCHHO-HAYYHBIX
MOHSITHH, TaK W TIOHSITHH, SIBISIFONTUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEAMETOB
€CTCCTBEHHO-

HAYYHOTO ITUKJIA.

OOmme ecTecCTBEHHO-HAy4YHBIC TIOHATHS: SBJICHHE, HAay4HBIH (akT, THUIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CUHTE3, Kiaccu(uKaius, MepruoIuIHOCTh, HAOJIOIEHHE,
U3MEpEeHUe, SIKCIIEPUMEHT, MOJICTUPOBaHNE.

dusnka: MaTepus, DOHEpPrus, Macca, aroM, DJIEKTPOH, MOJICKYJIa,
DHEPreTUYCCKUN YPOBEHBb, BEIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHHUC
BEIICCTBA, (PU3MUCCKHUE BEIIMUMHBI M CIMHUIIBI UX U3MEPCHUS.

buonorus: xnerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3MeE,
doTocuHTEe3, OHMOJOTMYCCKH aKTUBHBIC BeliecTBa (OCNIKHM, YIJICBOMABI, JKUPBI,
dbepMeHTHI).

I'eorpadus: mMuHepanbl, TOPHBIE TOPOABI, IOJIE3HBIE HMCKOIAeMble, TOIUIUBO,
pECYpCHI.

TexHoMoTHs: MUIIEBbIC MPOAYKTHI, OCHOBBI PAllMOHATILHOTO MUTAHUS, MOIOIINE
CpeACTBa, JIGKAPCTBEHHBIE M KOCMETHYECKHE IIpenapaThl, MaTepuajibl U3
HCKYCCTBEHHBIX 1 CHHTETUYECKHUX BOJIOKOH.

11 KITACC. OBIIIAA U HEOPI'TAHUYECKASA XUMUSA

Teopernueckue OCHOBbI XUMUU

XUMHUYECKUN 3JIeMEeHT. AToM. Sipo aToma, U30TOIBI. DJIEKTPOHHAsT 000JI04Ka.
DHepreTuyeckre ypOBHH, MOAYPOBHU. ATOMHBIC OpOUTaIH, S-, P-, d-3JIEMEHTHI.
Oco0eHHOCTH pacmpeneNieHusl dJIEKTPOHOB MO OpOUTAIsIM B aTOMax JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHMUTYpaLIUSI aTOMOB.

[Tepuonnuecknii 3akoH u [lepronnueckas cucremMa XMMHYECKHX 3JIEMEHTOB /l.
N. MenneneeBa. CBsi3p nepuogudeckoro 3akoHa u llepuoguueckoil cHCTEMBI
xuMu4decknx anemMeHTtoB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX W CIIOXKHBIX BEIIECTB IO TPYIINaM H TIEPUOIAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHMHYECKass CBsA3b. BHIbBI XUMHMYECKOM CBA3U
(KoBaJIeHTHAsl HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHU3Mbl
o0pa3oBaHUs KOBAJEHTHOM XMMHUYECKOW CBsI3U (OOMEHHBIM U  JIOHOPHO-
akuenTopHbelil). BopopoaHnasi cBsi3b. BajeHTHOCTb. DNEKTPOOTPUIIATEIHHOCTD.



Crenenb okucnenusi. IOHbI: KATHOHBI U AHUOHBL.

BemnectBa MOJEKYJISIPHOTO U HEMOJEKYJIAPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA
CcOoCTaBa BEHIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOWCTBA
BEIECTB OT TUIA KPUCTAIIINYECKOU PEIIETKU.

[Tonsatue o paucnepcHbIX cuctemax. VICTUHHBIE W KOJUJIOWJHBIE PACTBOPHI.
MaccoBast 10Jis1 BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. [‘eHeTHdeckass CBA3b HEOPraHWYECKUX BEMIECTB,
MPUHAJICKAIIUX K pa3IUYHBIM KJ1accaM.

Xumuueckas  peaknusa.  Knmaccudukanuwss — XMMUYECKUX ~— peakiuil B
HEOPraHWYECKON M OPraHMYECKON XUMHUM. 3aKOH COXPaHEHHS MacChl BEUIECTB;
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pazfiuyHbIX (hakTopoB. OOpaTHMbie
peakuun. XUMHYECKOEe paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSHUE
xumuueckoro papHosecus. [Ipununn Jle [larense.

DnekTponauTnyeckas auccoruaiusa. CuibHbIE U cllaldble deKkT-ponuThl. Cpena
BOJIHBIX PAacTBOPOB BEIIECTB: KHUCIAsl, HEWUTpalibHasA, I1ieynouyHas. [lowamue o
so0opoonom nokazamene (PH) pacmeopa. Peakiuu nonnoro oomena. I uopoaus
HeOpeaHu4ecKux u Op2aHuyeckKux 8eujecms.

OKHCITUTETbHO-BOCCTAHOBUTEIbHBIC  peakiuu. [lowamue 06 3nekmponuze
pacniagos u pacmeopos coel. llpumenenue snekmponusa.

OKCIIEPUMEHTAJIbHBIC METObl M3VYCHUS BEIIECTB W WX TPEBPAIICHUI:
nemoHctpanus tabnui «llepuonnueckas cuctema Xxumudeckux snemeHToB ..
MenpeneeBay; U3ydyeHHE MOJENEH KPUCTALIUYECKUX PEHIETOK; HAOMIOACHUE U
ONHMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCUIA
BOJOpOJA B MPUCYTCTBUM KATAJIN3aTOPA, OMPENIEIECHUE CPEIbl PACTBOPOB BEILECTB
C TIOMONIBIO YHHMBEPCAIBbHOTO WHAMKATOPA, pEaKklWd HOHHOrO OOMEHa);
pOBEJIEHNE MPAKTHIECKO paboThl «BnusiHue pa3nuyHbix PakTopoB Ha CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuémmnuie 3a0auu

PacuéTtei 1o  ypaBHEHHMSIM  XMMHMYECKMX  pE€akUud, B TOM  YHCIIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Paznen 2. Heopranuueckas Xumusi

Hewmerannel. [lonoxenue HemeramnoB B [lepuoanyeckoil cuctemMe XMMHYECKUAX
sanementoB J[.MI. MeHneneeBa U OCOOEHHOCTH CTpoeHUs aTomMoB. Duznyeckue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpUMEpPE KUCIOPOJa, CEphI,
docdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BAXXHEHIIMX HEMETA/UIOB (rajJoOreHOB, CEphI, a30Ta,
docthopa, yrimepoga M KpEeMHHs) W HMX  COCAWHEHHHA  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprmMeHeHne BaXHEMITUX HEMETAJIJIOB U UX COCTMHECHUN.

Mertamibl. Ilonoxenune MmetawioB B Ilepuonnueckoid cHCTEME XUMHYECKHX



sanemenTtoB J[. . MenneneeBa. OCOOEHHOCTH CTPOEHMS AJIEKTPOHHBIX 000J0UYEK
aToMoB MetauioB. O0mue ¢uzndeckue cpoiictBa MetaiioB. CruiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOWCTBA BAXHEUIIMX METAUIOB (HATpUM, Kalui, KaJbLIHM,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue cnocoObl mojydeHus MeTaioB. Memannypeus. Kopposus memannos.
Cnocobul 3auumel om kopposuu. lIpuMeHEHNE METAIIJIOB B OBITY U TEXHUKE.

OKCIIEPUMEHTANBHBIC METOJIbl _M3YYECHUS BEHISCTB W MX NPEBPAIICHUN:
M3YUYeHUE KOJJIEKIMU «MeTamibl U CIUIaBbl», 0Opa3lloB HEMETAJUIOB; PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/1au; HAOIIOJIEHUE W ONUCAaHHUE JAEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYeH, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

Pacuémmuuwie 3a0auu

Pacuétel maccel BemiecTBa WiM 00BEMa ra3oB MO HM3BECTHOMY KOJHUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB;
pacu€Thel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XUMUS 1 )KU3Hb

Ponp xumum B 0O€CmEUYEHHHU HKOJOTUUECKOM, IHEPreTHUUECKOW M THUIIEBOU
0e30macHOCTH, Pa3BUTHM MeAUIMHBL. [loHSATHE O HAYYHBIX METOAAX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBienus 00 OOMIMX HAYYHBIX MPUHIIMIIAX MPOMBIILIEHHOTO MOTYyYeHUs
Ba)KHEWIIINX BEILIECTB.

UenoBek B MHpPE BEIIECTB WU MaTEPUATIOB: BaXXKHEWIIHNE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKUIMOHHBIE MaTe€pHUalibl, KpacKu, CTEKIO, KEepaMHKa,
MaTepuaibl ISl 3JEKTPOHUKH, HAaHOMATEpHAJIbl, OPraHUYECKUE U MUHEpaJbHbIC
yI0OpeHUSI.

XUMHUST M 3J0pOBbE YEJIOBEKA: IMpaBHJIa HCIOJIb30BaHUS JIEKAPCTBEHHBIX
NpernapaToB; MpaBuja 0E30MaCHOTO MCIIOJIB30BAHUS MpENapaToB OBITOBOW XUMUU
B MIOBCETHEBHOU JKU3HH.

Mexcnpeomemmunie cea3u

Peanuzanust MeXnpeIMEeTHBIX CBsI3ed MPU W3YUEHUH O0IIel M HEOPTaHUYECKOU
xumMu B 11 Kjacce OCYyIIECTBISETCS Yepe3 WCIONb30BaHUE Kak OOIIMX
€CTECTBEHHO-HAYYHbIX MOHATUM, TaK U MOHITHUH, SBISIIOUIUXCA CUCTEMHBIMU JJIS
OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmme ecTecCTBEHHO-HAy4YHBIC TOHATHSA: HAay4YHBIH (aKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KiIacCHPUKAIUs, TMEePUOJUIHOCTh, HaOIIOACHHE,
AKCIIEPUMEHT, MOJCIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

®dusuKa: Marepus, JHEPrus, Macca, aToM, JJIEKTPOH, MPOTOH, HEWTPOH, HMOH,
M30TOM, PAJIUOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUUECKUN YPOBEHb, BEIIECTBO, TENO,
00bEM, arperaTHOe COCTOSIHME BEIeCTBa, (PU3NUECKUE BEJIMYMHBI U €IUHUIIBI UX
U3MEpPEHUS, CKOPOCTb.



buonorusi:  knetka, opraHu3M, OJKocuctema, Ouochepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEITIECTB B OpraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIC MOPOMABI, IMOJE3HBIC HCKOMAeMbIE, TOIUIMBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKash MPOMBIILIEHHOCTh, METaJUTyPTHs, IPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUATIOB, CEIBCKOXO3SMUCTBEHHOE IMPOU3BOACTBO, ITHIICBAsS
MPOMBIIINICHHOCTh,  (hapMaleBTHUecKas  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYECKHUX TMpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHajoB,
AJIEKTPOHHAS MMPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



TemaTrnuyeckoe miaHupoBanue Kypca xumun. 10 kiacca

Ne/m. Tema lpumepnsre
CPOKH
K.p. | ILp. | JL.o. | K.p. | ILp.
1 Brenenue
Tema 1.
Teopusi cTpoeHHUSI OPraHUYECKHX
coenquHenuii (3 u)
2 Tema 2. Nel Ne | Vpok
YriaeBoaopoas! M MX HIPUPOIHBIE 1-5 [ Nell
ucrounukm (8 u)
3 Tema 3. Ne2 Ne | Vpok
Kuciopoaconepskaniue opranudeckKue 6-13 | Ne 21
coe/IMHEeHMsI U UX MPUPOIHbIE
HCTOYHUKH
(10%)

4 Tema 4. Nel | Ne Ypok
A30Tcojep:Kanue coeTMHEHUs U UX 14 Neo 27
HAXOK/JeHHe B )KUBOIl nmpupojae (6u)

3) Tema 5.

Buosornyecku akTUBHbIE
opraHuyeckue coequneHus (4 u)
6 HckyccrBennble u cuHTeTHdeckne | No3 | Ne2 | Nel5 | Vpok | Ypok
noumepsl (4 u) No 35 | Ne34
Hroro 3 2 15




Temarnueckoe mianuposanue 10 kiace

Ne Jlara HaumeHnoBaHue pa3neios u TeM
[lmanup. | ®akTuy.

1 [IpenmeT opraHMYecKoOn XUMHUH.
Heopranudeckue u opraHudeckue
coerH. BaneHTHOCTD.

2 OCHOBHbBIE MOJI0KEHUSI TEOPUU XHUM.
CTPOCHMS OpT. COCUHEHUN.

3 OCHOBHbBIE TTOHATHS OpraH. XUMUU:
TOMOJIOTH U TOMOJIOTUYECKHUE PSIbI,
W30MEPHI U U30MEPUsI

4 [Ipuponssiii ra3. AJIKaHBI.

5 AJKEeHBI. DTUJICH, €TO MOJTyYeHue,
CBOMCTBa, MPUMEHEHHE.

6 Ankanuensl. Kayuyku. Pe3una

7 AJNKUHBL. ALIETUIIEH, €TO MOTYYEHHUE,
CBOMCTBa, MPUMEHEHHE.

8 HedTs, e€ cocTaB u nepepaboTka.

9 beH3oun: nonyyeHue, CBOMCTBA,
IPUMEHEHHUE.

10 O06o001IeHNe 3HAHUH U pPEeIIeHUE 3a/1a4 110
TeMe «YTIIEBOAOPOABI»

11 Kontponwsnas pa6ota 1 mo teme
«YTIeBO0POIbI U UX NPUPOIHBIE
VICTOUHUKI

12 XUMHYECKUN COCTAB KUBBIX OPraHU3MOB.

13 Cruptel. [lonydyenue, puznueckue u
XUMHYECKHE CBOMCTBA dTAaHOJIA,
IPUMEHEHHUE.

14 MHOroaTtoMHbI€ CITIUPTHI

15 DeHOJI: TOJTyYEHHE, CBOMCTRA,
IPUMEHEHHE.

16 AnbIeruabl: MOJIy4YeHHE, CBOMCTBA,
IPUMEHEHHE.

17 KapOoHOBBIE KUCTOTHI: TTOTYYCHHE,
CBOMCTBA, MPUMEHEHUE.

18 Crnoxxnblie 23UPBI U KUPHI, UX TTOTyICHHE,
CBOMCTBA, MPUMEHEHUE.

19 VYrneBoasl. ['M10Ko03a: nmonyuexue,
XUMUYECKUE CBOMCTBA U NPUMEHEHHE.

20 O6001eHne 3HaHu O TeMe:

«Kucnopoacoaepx. COCTUHEHUS)




21

KoutponbsHas pabota 2 no teme:
«Kucnopoaconepx. COETUHEHUSD)

22 ITonsarue 06 amunax. CBolicTBa,
N0JIYYEHHE U IPUMEHEHUE aHWJIMHA.
23 AMUHOKHCTOTBI KaK aM(OTEpHbIE
OpraHNYeCKUE COEIMHEHUS.
24 IlenrTnaHasa CBSA3L U MOJIUIIEITH/IEL.
[IpruMeHeHne aMUHOKUCIIOT.
25 benku, ux cTpykrypa, OMOXUMHYECKHE
(YHKIIMU U CBOICTBA.
26 HykJienHOBBIE KUCITIOTBI
27 ITIP Ne 1 Peurenue skcriepuMeHTAIbHBIX
3a/1a4 Ha UACHTU(PUKALIMIO OPTraH
COECIMHEHUMN.
28 depMeHTHI Kak OMOJIOrHYeCcKHe
KaTaJu3aTophl.
29 Butamunbl
30 [loHsiTHE O TOPMOHAX.
31 JlexapcTBenHas xumusi. HapkoTtuueckue
BEIIIECTBA.
32 [TomyueHue UCKYyCCTBEHHBIX MTOJUMEPOB:
aleTaTHBIN LIEJIK, BUCKO3a.
CuHTeTHYECKHE MTOJIUMEPDI, UX
CTPYKTYpa, MOJIy4YeHHE, OTJEIbHbIE
IpEICTaBUTEIH.
33 Hroropas koHTpoIBbHAS paboTa
34 ITP Ne 2 Pacno3naBaHue IjlacTMacc,

BOJIOKOH.




TemaTnyeckoe maHupoBanue Kypca xumun. 11 kiacca

DopMa KOHTPOJIA IIpuMmepHbIe
Ne/m. Tema CPOKH
K.p. | ILp. |JLo. K.p. ILp.
1 Tema 1. Nel
Crtpoenue aToma u
nepuoauyecKkui 3axou /1.
. Menpaeneena (3 1)
Tema 2. Nel [ Nel |[Ne2-6 |VYpokl6 | Ypoxk 17
2 | Ctpoenne BemectBa (14 )
3 Tema 3.
Xumuuyeckue peaknnu (8 Ne 7-11
%)
4 Tema 4.
BemecTBa u ux cBoiictBa | Ne2 | No2 | Ne 12- | Vpok 34 | Ypok 33
9 u) 18
Hroro 2 2 18




Temarnueckoe miianuposanue 11 kiace

Ne Jlara HaumeHnoBaHue pa3neiios u TeM
niau daxm

1 OCHOBHbBIE CBEJICHUSI O CTPOCHUU
aToma.

2 CtpoeHure aTOMOB 3JIEMEHTOB
OOJIBIIMX NEPUOJIOB

3 [lepuonuueckuii 3axkon J.1.
MeHneneeBa B CBETE YUCHUS O
CTPOCHHH aTOMa.

4 HNonHas XuMu4eckas CBS3b

9) KoBanenTHast xumuueckas CBs3b.

6 Merannuyeckasi XUMUYeCcKasi CBSI3b.

7 BonopoaHast XumMudeckast CBsI3b.

8 [Tommmepsl. [InacTmaccsl.

9 [Tonumepsl. BonokHa.

10 I"a3000pa3Hoe COCTOsTHME BEIIECTRA.

11 Kunkoe cocTossHuE BeIleCTBA.

12 TBepnoe cocTosiHue BENEeCTRa.

13 JlucnepcHble CUCTEMBI.

14 CocTaB BellecTBa U CMECEN.

15 BenectBa MoneKyJIsSIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB

16 [paktryeckas padora Nel mo Teme:
«[Tomyuenue, cobrpaHue 1 pacro3HaHNe
ra3oB»

17 KP Ne 1 o teme: «CTpoeHue BEIIECTBa

18 Peakiuu, wymye 6e3 n3MEHEHHS
COCTaBa BEIIECTB

19 Peaxiun, nnyiue ¢ ”3MEHEHHE COCTaBa
BEIIECTBA.

20 CKOpOCTh XUMHUYECKOW PEAKIIHH.

21 OO6paTUMOCTh XUMHUECKUX PEAKITHH.

22 Posib BO/IbI B XUMUYECKOW PEAKIIHH.

23 ['uaponu3 opraHu4ecKux u
HEOPTraHMYECKUX COSTMHEHHA.

24 OKUCIUTETHEHO —BOCCTAHOBUTENIBHBIE
peaxmu

25 DJIEKTPOJIN3.

26 Merasibl.




27 Hemerautsl.

28 Kucnotsl Heoprannueckue u
OpraHUYecKHe.

29 OcHoBaHUsl HEOPraHUYECKUE U
OpraHU4YecKHe.

30 Counn.

31 ['eneTnyeckas cBs3b MEXKY KiIacCaMHu
HEOPraHWYECKUX COCIUHEHUN

32 ['eneTnueckas cBsI3b MEXKY KilacCaMH
OpraHNYeCKUX COCIUHEHUH.

33 Wrorosast KOHTpoJIbHASI paboTa.

34 [Ipaktuueckas pabora Ne2 o Teme:

«Penienue OKCIICPUMCHTAJIbHBIX 3a1a4
Ha I/II[GHTI/I(I)I/IKaL[I/IIO OpPraHUYCCKHUX U
HCOPTaHUYCCKUX BCUICCTB).

Beinncka Bepna 01.09.2023 1.

Jupexkrop EpmukoBa H.M.
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