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MHOSICHUTEJIBHASA 3AIINCKA

[Iporpamma mo XUMHHM Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs
pazpaborana Ha ocHOBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obOpazoBanun B Poccuiickoii ®@enepauun», TpeOOBaHUU K
pesyibTaTaM ocBoeHusa (denepanbHOW 00pa3oBaTENbHON MPOrPaMMBbl
cpennero oo6mero o6pazoBanus (POII COQO), npencraBiIeHHBIX B
denepanbHOM TOCYIapCTBEHHOM oOpasoBarenbHoM crtangapte COO, c
yaétom Konmenmuu mnpenomaBaHusi y4eOHOTO mpenMera «XUMHS» B
oOpa3zoBaTenbHbIX opranm3anusax Poccuiickoit denepannu, peanu3yonmx
OCHOBHBIC 00pa30BaTEeNbHBIC MPOTPAMMBI, M OCHOBHBIX IOJIOKCHUI
«Crparerun passutus Bocnutanus B Poccuiickoin denepanum Ha NepUuoa
1o 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot 29.05. 2015 Ne 996
-p.)-

OcHOBYy TMOAXOJAOB K pa3pabOTKe MpOTpaMMbl MO XHUMHH, K
ONpeNeIeHUI0 O00IIeld cTpaTeru OOy4eHMs, BOCHHUTAHUS W Pa3BUTHS
oOyuarommxcsi cpefacTBamMu yueOHoro mpeamera «Xumus» s 10-11
KJIacCCOB Ha 0a30BOM YpPOBHE COCTaBWJIM KOHIIENTYaJbHbIE MOJOKEHUS
dI'OC COO o B3auM000OYCIOBICHHOCTH TIENEH, COJEp)KaHUs, PE3yIbTaTOB
oOydeHust U TpeOOBaHUM K YPOBHIO MOJITOTOBKHU BBIMTYCKHUKOB.

XuMHU4ecKoe oOpa3oBaHme, MOJTy4aeMoe BBIITYCKHUKAMH
00111€00pa30BaTEeILHON OpPraHU3alliy, SIBJISIETCS HEOTHEMIIEMOMN YaCcThIO UX
oOpazoBaHHOCTA. OHO CIYKHUT 3aBEpPUIAIOIIMM 3TAllOM pealv3alid Ha
COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KJIIOYEBBIX IIEHHOCTEH,
IPUCYILIUX IEJIOCTHON CUCTEME XUMUYECKOTr0 00pa3oBaHusl. ITH EHHOCTH
KacaroTCs TIO3HAHUS 3aKOHOB MPHUPOIbI, (POPMUPOBAHUS MHUPOBO33PCHUS U
o0mieil KyJnbTypbl 4YENOBEKa, a TakKe OHKOJOTMYECKd OOOCHOBAaHHOTO
OTHOIIIEHHS K CBOEMY 3J0pPOBbIO U MpHUpPOAHOI cpene. Peammusyercs
XUMHUYECKoe 00pa3oBaHHe OOYYarOIIMXCs HAa YPOBHE CPEIHEro OOIIEero
o0pa3oBaHUs CPEJCTBAMHU YYEOHOro mpeaMera «XuMHUs», COJEepKaHue U
MIOCTPOCHUE KOTOPOTO ONpEAeNeHbl B IporpaMMme IO XHMHH C Y4ETOM
cnenuUKU HAYKH XHUMHH, €€ 3HAUCHUS B IIO3HAHWHM TPUPOIBI W B
MaTepuaJbHOW KU3HM OOIIECTBa, a Takke ¢ y4ETOM OOIUX IelieH U
OPUHIIMIIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpeaHero oomiero oopazoBanus B Poccuiickoit denepanuu.



XuMUsL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIPaeT 0COO0YIO
pOJIb B COBPEMEHHOM IMBWIW3AIlMH, B CO3JaHUM HOBOH  0a3bl
MaTepHalbHONW KyJbTypbl. OHa BHOCHUT CBOW BKJaJ B (opmupoBaHue
pallMOHAJILHOTO  HAYYHOTO  MBIIUIEHUS, B  CO3JaHUE  IE€JIOCTHOIO
NpeACTaBICHUS] 00 OKpPYXKAIIIeM MHUPE Kak O €IUHCTBE NPUPOJbI U
YeloBeKa, KOoTopoe ¢GopMHUpYeTCss B XUMHUU Ha OCHOBE TIOHMMAHUS
BEILIECCTBEHHOI'0 COCTaBa OKPYXAIOLIEr0 MHUpPa, OCO3HAHUS B3aMMOCBS3U
MEXAY CTPOECHHUEM BEIECTB, MX CBOMCTBAMHM U BO3MOXHBIMH O0JIACTSIMHU
MPUMEHECHUS.

TecHO B3aMMOAEUCTBYS C APYTUMHU €CTECTBEHHBIMU HAayKaMH, XUMMUS
CTaJla HEOThEeMJIEMOW 4YacThI0O MHUPOBOW KYJIBTYPhl, HEOOXOIUMBIM
YCIOBUEM YCHEIIHOTO TpyJa H SKU3HU KaXJOro dWieHa oOIIecTBa.
CoBpeMeHHass XUMMHSI KaK HayKa CO3MJaTeNIbHas, KaK HayKa BBICOKHX
TEXHOJIOTUW HalpaBlieHa Ha PEIICHHUE TI00ATBHBIX MPOOJIEM YCTOMYUBOTO
Pa3BUTHSL YEJIOBEYECTBA — CHIPHEBOM, HSHEPrE€THUYECKOM, THIIECBOM,
IKOJIOTHYECKOM 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM ¢ 0OIIMMHU HENSIMH U MPUHIIMIIAMH CPETHETO OOIIETo
oOpa3zoBaHus cojaepkanue mnpeamera «Xumus» (10—11 kmaccel, 6a30BbIif
YPOBEHb W3YUYCHHUS) OPUEHTHPOBAHO MIPEUMYIIECTBEHHO Ha
OOIIEKYIbTYpHYIO TOATOTOBKY OOYy4YarOImMXCs, HEOOXOMUMYIO WM IS
BBIPAOOTKA MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIIOUYECHHS B
KU3Hb COIIMyMa, MPOJOJDKEHUST 00pa30BaHUs B Pa3IMUHBIX O0JACTAX, HE
CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

Cocrapnstomumu npeaMera «XuMus SIBISIOTCS 0a30BbIE KYpChl —
«Oprannyeckas xumusi» u «O0I11asi 1 HEOPraHUYECKasi XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKH:
CHUCTEeMa 3HAaHWH MO0 HEOPraHWYeCKOW XMMHUHU (C BKJIIOYEHHEM 3HAaHHUUN M3
oO1el XuMHUK) U opraHnyeckor xumuu. opmMupoBaHre JaHHON CUCTEMBI
3HAHUM TpU  M3YyYEHUH TpeaMeTa  00ecleyuBaeT  BO3MOXKHOCTH
PacCMOTPEHHUsI BCETO MHOTO00pa3usi BEIIECTB HA OCHOBE OOIIUX MOHSATHIA,
3aKOHOB U TEOPUU XUMUMU.

CrpykTtypa comepxkaHusi KypcoB — «Opranudeckasi Xumus» 1 «Oo01mas
¥ HEOpraHwdeckass Xumus» cHOpPMHUpOBAHA B IMporpamMMme 1O XUMHUHU Ha
OCHOBE CHCTEMHOT0 TIOJXO/la K H3Y4YCHHI0 Yy4eOHOro Marepuaia W
o0yCJIOBJIGHa HCTOPUYECKM OOOCHOBAHHBIM pAa3BUTUEM 3HAHUUA Ha



ONpEeNENIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHMYecKOu
XUMHH BEUIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCUYECKON TEOpHUH
CTPOCHHUSl  OPraHMYECKMX  COCJAMHEHUW, a TakkKe Ha  YpPOBHE
CTEPECOXUMHUYECKUX U AJIEKTPOHHBIX MPEJCTABICHUN O CTPOCHUHU BEIIECTB.
CBenenust 00 M3y4aeMbIX B Kypce€ BEIIECTBaxX JAlOTCA B Pa3BUTUU — OT
YIJIEBOJIOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COeIuHEHH. B
Kypce OpPraHMYeCKOM XWMHUHU TMOIY4aloT pa3BUTHE CHOPMUPOBAHHBIE Ha
YpOBHE OCHOBHOTO 00111er0 00pa30BaHus MepBOHAYAIbHBIE MPECTaBICHUS
0 XUMHUYECKOM CBS3M, KJIaCCU(UKAIIMOHHBIX TMpU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pEaKIIUH.

[Tox HOBBIM yrJIOM 3peHus B mpeaMere «Xumus» 0a30BOro ypOBHS
paccMaTpUBAETCsl U3YUCHHBIA HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs
TEOPETUYECKUIM MaTepuan U (DAKTOJIOTHYECKUE CBEICHHUS O BEIeCTBaxX U
XUMHUYECKON peakiuu. Tak, B 4YacTHOCTH, B Kypce «OOmas u
HEOpraHWYECKass XUMHs OOyYaArOMIMMCS MPEAOCTABISIETCS BO3MOXHOCTh
OCO3HAaTh 3HAYEHUE TMEPUOJUYECKOrO0 3aKOHA C OOIIETEOPETHYECKUX MU
METO/IOJIOTHYECKUX TMO3UIIMM, TIIy0Ke MOHATh UCTOPHUUECKOE W3MEHEHHE
byHKIIMH 3TOro 3akoHa — OT o00oOwmawIell A0 OOBsICHAIOIEH U
MIPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O Ba)KHEHIIIMX BEIIECTBAaX, MX COCTaBe,
CTPOCHUH, CBOMCTBAX M MPUMEHEHHH, & TAKKE O XHUMHUYECKHX PEaKLUIX,
WX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs JOMOJHsAeTcs B Kypcax 10
u 11 knaccoB aneMeHTamMu CoAepKaHusl, UMEIOIIUMU KYJIbTYPOJIOTUUYECKAN
U TPUKIAJHOW XapakTep. OTU 3HAHUA CHOCOOCTBYIOT IOHUMAHUIO
B3aMMOCBSI3M XUMHUHM C JAPYTMMHU HayKamH, pacKpbIBalOT €€ poJib B
MO03HABATENLHON U MPAKTUYECKOMN JIEATEbHOCTH YE€I0BEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHHUS K MPOIECCY TBOPUECTBA B 00JIACTM TEOPUU U
NPaKTUUYECKUX  MPWIOKEHUM  XUMHUM,  [OMOTaloT  BBITYCKHUKY
OpUEHTHUPOBATLCSA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIeMaXx,
CBS3aHHBIX C XHUMHEH, KPUTHYECKHM OCMBICIMBATh HWH(MOpMAIUIO WU
NPUMEHSITh €€ JUIsl TIOTIOJIHCHUSI 3HAHUM, PEIICHUS UHTECIUICKTYaIbHBIX U
AKCIEPUMEHTAJIbHBIX HCCJIEA0BATENbCKUX 3adad. B 1emom coxaepskaHue
y4eOHOro npeamera « XUMUs» JAHHOTO YPOBHSI U3yUYEHUSI OPUEHTUPOBAHO
Ha (opmupoBaHHEe y OOYYAIOMIMXCA MHPOBO33PEHUECKOM OCHOBBI IS
NOHUMaHUsl (PUIOCOPCKUX HIEH, TAaKUX KakK: MaTepuaqbHOE EIMHCTBO



HEOPTaHWYECKOTO W OPraHWYECKOTO MHUpa, OOYCIOBICHHOCTh CBOWCTB
BEIECTB UX COCTABOM U CTPOCHUEM, TTO3HABAEMOCTh MPUPOIHBIX SIBICHUIM
nyTEM DKCIIEPUMEHTA U PEUICHUSI MPOTUBOPEUUN MEKYy HOBBIMH (haKTaMH
U TEOPETHUYECKUMH TPEAMOCHUIKAMHU, OCO3HAHUE POJIM XUMHUH B PEIICHUU
AKOJIOTMYECKUX MPOoOJIeM, a TaKkxke MpoOiaeM cOepeKeHUsT YIHEPTeTUIECKUX
PECYPCOB, CHIPbS, CO3/JaHUSI HOBBIX TEXHOJIOTUN U MAaTEPHAJIOB.

B muiane pemeHust 3amad BOCIUTAHUS, Pa3BUTHUS M COLMATU3AINH
oOydJaronuxcst MPUHATBIE MPOrpaMMOl MO XMMHUHU TOAXOHIBI K
OTIPEICTICHUIO COJIEPKAaHUs W TOCTPOCHHUS MpeAMeTa MperyCMaTpUBAIOT
dopMupoBaHrE YHUBEPCATbHBIX yU4EOHBIX ACHCTBHIA, UMEIOIUX 0a30BOE
3HAUYCHUE I PA3IMYHBIX BHUJOB JEATEILHOCTH: PEHICHHS MpoOem,
MOMCKa, aHaimu3a U o0paboTku wuHPOpMANMK, HEOOXOJUMBIX s
NPUOOPETEHUS OMBITA MPAKTUICCKON M UCCIIEA0BATEIIbCKOM JICSITCIIBHOCTH,
3aHUMAIOITCH BaXKHOE MECTO B TTO3HAHUU XUMUH.

B npakTuke npenogaBaHusi XUMUW KaK Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHMs, TAK U HA YpPOBHE CpEeIHEro oOIero ooOpa3oBaHUs, MpH
ONpEeNEeNeHUN  COJEPKATEIbHON  XapaKTePUCTUKU LeJed  U3ydeHHs
npeaIMeTa HaIlpaBiICHUEM IEPBOCTEIIEHHON 3HAYMMOCTH TPAJIUIIMOHHO
npu3Haércs (OPMHUPOBAHHE OCHOB XHUMHUYECKONW HAyKHM Kak oOO0JacTh
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKONW EATEILHOCTH YeJIOBEeKa U
KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. C METOAMYECKON TOUKH
3peHHS TaKOW TMOIXOJ K OIpPEACICHUIO IICJIeH W3yYeHHs MpeaMeTa
SIBJISICTCSI BIIOJTHE OTIPABJIaHHBIM.

CorymacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IEISAMH W3yYCHUS
npenaMera « XuMus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsiIOTCS:

e (opMupoBaHHE CHCTEMBl XHMHUYCCKHX 3HAHWA KaK BaKHEHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, B OCHOBE
KOTOpOM JieKaT KIIFOUEBbIEC MOHATUS, (HyHIAMEHTAIbHbIE 3aKOHBI U
TEOPUHM XWMHUH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHWC W TOHWMAaHHE
CYIIHOCTH  JIOCTYNHBIX  OOOOLIEHMH  MHUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJICHHUE C UCTOPUEH WX Pa3BUTHUS U CTAHOBJICHUS;

e (QopMupoBaHuE W pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAaX
MO3HAHUS BEUIECTB M XUMHUYECKUX pEaKIUil, HEOOXOAUMBIX ISt
NPHOOPETCHUS YMEHH OPUECHTUPOBATHCSI B MUPE BEIIECTB H



XUMUYECKUX  SIBIICHWM, UMEIIIMX MECTO B MOpPHUPOAE, B
MIPAKTUYECKON U TOBCEHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CHOCOOOB JESTEIBHOCTH, CBSI3aHHBIX C
HAOJIIOICHUEM U OOBSCHEHHWEM XHMHYECKOrO0 JKCIIEPUMEHTA,
cOOJIF0ICHUEM TMPaBIII 0€30MaCHOTO OOPAIIEHUS C BEIIECTBAMHU.

Hapsany c¢ stum, conep:kaTenbHas XapaKTepHCTHKA IeJledl U 3aaad
U3y4YeHUS TIPEeIMETa B MpOorpaMMe M0 XUMHUH YTOUHEHA U CKOPPEKTUPOBaHA
B COOTBETCTBUU C HOBBIMU NPUOPUTETAMH B CHUCTEME CPETHEro OOIIEero
obpazoBanusi. CerogHs B NPENoOJaBaHUM XUMHUU B OOJbIIECH CTENEHU
OTHA€TCS  NPEANOYTCHUE TMPAKTUYECKON  KOMIIOHEHTE  COJEepKaHUS
oOy4eHwus, OPUEHTUPOBAHHOMN Ha MOATOTOBKY BBITTyCKHUKA
0011e00pa3oBaTeNbHON OpraHu3aluy, BIaJICIONIEero He HA0OpPOM 3HAHUM, a
(GYHKIIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CHOCOO0AMH U YMEHHUSIMU
AKTUBHOI'O TOJIyYEHUs 3HAHUI W NMPUMEHEHUS UX B PEaIbHOW >KU3HU JJIS
pelIeHUs MPAKTUYECKUX 3a/1a4.

B cBs3U ¢ 3TUM NpU U3y4YEHUU MpeaMeTa « XUMUS» JOMUHUPYIOIIEE
3HauY€HUE MPUOOPETAIOT TaKKE LIeJU U 3a]]a4M, KaK:

aganTaius o0y4aromuXxca K YCIOBUSAM AUHAMUYHO Pa3BUBAIOLIEIOCH
Mupa, (HOpMUPOBAHHE MHTEUIEKTYalbHO PA3BUTOM JIMUHOCTU, TOTOBOU K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEILHOMY TMPUHSATHIO
IPaMOTHBIX PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIHUsIX, CBI3aHHBIX C
BEIIIECTBAMU U UX IPUMECHECHHUEM;

dbopmupoBaHrue y OOYyYaIOIMIMXCSI KIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE [JI1 Pa3IUYHBIX
BUJIOB JICSITEIbHOCTHU: PEIICHUs MpoOJeM, MOrcKa, aHaau3a U o0paboTKH
uH(popMaIi, HEOOXOTUMBIX I MPUOOPETEHUsl OMbITa JAESITEIbHOCTH,
KOTOpasi 3aHUMAET BaXXHOE MECTO B MTO3HAHUU XUMHUH, a TAKXKE JJI OLICHKU
C MO3ULMIA IKOJIOTMYECKON 0€30IaCHOCTH XapaKTepa BIMSHHUS BEIIECTB U
XUMUYECKUX MPOLIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOAHYIO CPEAY;

pa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, HHTEIICKTYalbHBIX U
TBOPUYECKUX CIOCOOHOCTEW O0YYaloIIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO
npuoOpeTaTh HOBBIE 3HAHUS MO XMMHUHM B COOTBETCTBUM C >KU3HEHHBIMU
NOTPEOHOCTSIMU,  HWCIOJIb30BaTh  COBPEMEHHBbIE  MH(POPMAIMOHHBIC
TEXHOJIOTUM ISl TIOMCKa W aHaiu3a Y4eOHOW W HAyYHO-TIOMYJISIPHON
uH(pOpPMAIMU XUMUYECKOTO COJIEp>KaHuUs;



dbopMHupoBaHWEe W Pa3BUTHE Y OOYYAIOIIMXCS ACCOIMATHBHOTO H
JIOTUYECKOTO MBIIIUICHUS, HaOII0/1aTeIbHOCTH, coOpaHHOCTH,
AKKypaTHOCTH, KOTOpPbIe OCOOCHHO HEOOXOJHMMBI, B YaCTHOCTH, IIPH
IUTAHUPOBAHUH U TTPOBEACHUN XUMHUYECKOTO SKCIICPUMECHTA,

BOCIIUTAHUE Yy OOydYarommuxcs yOexAEHHOCTH B TYMaHHCTHYECKOM
HAIIPaBIICHHOCTH XUMHH, ©€ Ba)XHOH pOJM B PEHICHUH TJIOO0ATbHBIX
npobJieM PalMOHAIBHOTO IIPUPOJIOTIOIB30BAHUS, MTOTIOJTHECHUS
DHEPTreTUYECKUX PECYpCOB MW COXPAHEHHUS IMPUPOTHOTO pPABHOBECHS,
OCO3HaHUSI HEOOXOAMMOCTH OEpPEKHOTO OTHOIIECHUS K MPUPOJIE U CBOEMY
3I0POBBIO, & TaK)KE€ MPUOOPETEHUsS OMBITA WCIOJB30BAHUS TOITYICHHBIX
3HAHUW I TPUHSTHS TPAMOTHBIX PEIICHWH B CHUTYalUsIX, CBS3aHHBIX C
XUMUYCCKUMH SIBIICHUSIMH.

B ydyeOHOM mtaHe cpeaHero o0Imiero oopa3oBaHus MpeaMeT « XUMUSDH)
0a30BOT0 YpPOBHSI BXOIWUT B COCTaB MpeaMeTHON oOnactu «EcTecTBeHHO-
HAyYHBIE TIPEIMETHD.

OOG1iee YnCiIo YacoB, OTBEAEHHBIX IS M3YYCHUS XMMUHU, HAa 0a30BOM
YpOBHE cpeHero oo1ero oopasoBanus, cocraBisger 68 yacos: B 10 kiacce
— 34 qgaca (1 gac B Henenmo), B 11 knacce — 34 yaca (1 gac B HeAEmIO).



COJEPXKXAHUME OBYUYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKO XUMUU

[IpeqMeT opranuyeckor XHWMHUM: €€ BO3HUKHOBEHUE, PA3BUTHE U
3HAYEHUE B MOJYYEHUU HOBBIX BEUIECTB M MaTepHaloB. Teopus CTpoeHHUs
opraHnueckux coenuHeHud A. M. ByTiiepoBa, €€ OCHOBHBIE MOJIOKEHUS.
CrpyktypHble (HOpMyJibl OpraHUYECKUX BemiecTB. ['omosorusi, nzoMepus.
XUMHUYECKas] CBSI3b B OPraHUYECKUX COCIWHEHUAX — OJWHAPHBIE U
KpaTHbIE CBSI3H.

[IpeacraBinenre 0  KiIacCU(PUKALMK  OPraHUYECKUX  BEIIECTB.
HomenknaTtypa opraHMuecKMx COCIUHEHUH (cuUcTeMaThyeckas)) u
TPUBHUAJIbHBIE  HA3BaHWS  BAXKHEWIIHNX  MPEACTABUTENEH  KIIACCOB
OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTANIbHbIE ~ METOABl  HU3YyYEHUS  BEIIECTB U UX
NPEBpPAILICHUN: O3HAKOMIJICHHE C O0Opa3llaMu OpraHMYEeCKUX BEIIECTB U
MaTepruajlaMi Ha WX OCHOBE, MOJEIMPOBAHHUE MOJIEKYJ OPraHUYECKHUX
BEIECTB, HAONIO/IEHWEe W ONUCAHWE JIEMOHCTPAIMOHHBIX OIBITOB TIO
IMPEBPAIICHUIO OPraHWYeCKUX BEIIECTB IIPU HarpeBaHuU (IJIaBIICHUE,
00yTJIMBaHHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN pAn. MeTaH v 3TaH —
IPOCTEUIIINE TIPEJICTABUTENN QIKAHOB: (U3MYECKHE UM XUMHUYECKHE
CBOMCTBa (peakiuy 3aMelleHHUs] U TOPEHHMs), HAXOXJEHHUE B MPHUPOJIE,
MOJy4YE€HUE U IPUMEHEHUE.

AJIKEHBI: COCTAaB M CTPOCHHME, TOMOJOTHYECKHMU pAx. OTWIEH U
OPONUJIEH — TPOCTEHINHME TMPEJACTABUTEIN aJIKEHOB: (U3UYECKUE U
XUMHUYECKUE CBOWCTBA (pe€akUuMd TUAPUPOBAHUS, TAIOTE€HUPOBAHUS,
rUpaTalyy, OKUCICHUS U MOJUMEPHU3allin), IOJy4eHHE U IPUMEHEHHE.

Ankaauensl: OyrtagueH-1,3 wu  MertwiOyrtagueH-1,3: cTpoeHue,
BAKHEUIIME  XMMHUYECKHE  CBOMCTBAa  (peakiusi  MOJUMEPHU3ALINH).
[TomyyeHne CUHTETUYECKOTO KayuyKa U PE3UHBL.



AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKUH PAI.
ALIETWIIEH — TPOCTEHIINI MpeACTaBUTENb AJIKUHOB: COCTaB, CTPOCHHE,
dbuznueckue UM XUMUYECKHE CBOMCTBAa (peakuuu TUIPUPOBAHMS,
raJIOreHUPOBAHMS, TUAPATALIMH, TOPEHUS), TIOJYUSHHE U IPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHHE, (PU3NYECKHE M XHUMHUYECKHUE
CBOMCTBa (peakUUW TaJOr€HUPOBAHMS W HUTPOBAaHHUS), MOJYyYECHHE U
npuMeHeHue. Toayon: cocmas, cmpoeHue, QuauuecKue U XuMuyeckue
ceolicmea (peakyuu 2al02eHUpPOBAHUs U HUMPOBAHUS), NOJyYeHUue U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBA3b  MEXAY
YTJIEBOIOPOIAMH, IPUHAJICKAIMUME K PA3JIMYHBIM KJIACCAM.

[IpupoaHble HUCTOYHMKM  YriaeBOAOpoHOB. Ilpupomgnpii r1a3 wu
nomyTHele HedTaHble Ta3bl. HedTs um e€ mnpoucxoxaenue. CrocoObl
nepepadboTKu HeTH: MePETOHKa, KPEKUHT (TepMUYECKHH,
KaTaquTU4eckuid), mnuponu3. Ilpoaykrel mnepepaboTku HedTH, UX
IPUMEHEHHUE B IPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIH yTroyb U MPOyKThI
€ro nepepadoTKu.

OKCIEpUMEHTANbHBIE ~ METOABl ~ HM3YyYEHUS  BEIIECTB U HUX
NpEeBpAILlEHU: O3HAKOMJIEHHE C O0OpasllaMu IJJaCTMAcC, KayuyyKoB U
pe3unsbl, komwiekuuu «HedTs» u «YToap», MOAETUPOBAHUE MOJIEKYI
YIJIEBOJOPOJOB M TaJIOT€HONPOU3BOAHBIX, IPOBEACHUE INPAKTUYECKOU
PabOThI: TOyYEHHE dTUJICHA U U3YUYEHHUE €0 CBOMCTB.

Pacuétnrblie 3amaun.

Boeluucienus no ypaBHEHHIO XUMHUYECKOW peakuuu (Macchbl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKLUHU [0 U3BECTHBIM
macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX BEUIECTB WIH
POJYKTOB PEAKIIUN).

Kuciopoaconepskamue opranu4ecKue coelMHeHus

[IpenenpHble OTHOATOMHBIE CHIUPTHI. METAHON M 3TAHOJ: CTPOCHHME,
¢usnyeckue U XMMHUYECKHUE CBOMCTBA (pEeaKlMU C aKTUBHBIMU METaJUIAMH,
raJIoreHOBOIOPOJaMu, TOpeHune), puMeHeHrue. Bomopoaubie CBSI3U MEXTy
MOJIEKyJlaMU CIHUPTOB. /[lelicTBME MeETaHOJa M STaHOJa Ha OpPraHu3M
YEJI0BEKA.

MHOroaToMHbl€ CHUPTHL. DTUJIEHIVIMKOJIb W TIULEPUH: CTPOEHUE,
¢uznyeckue 1 XuMUYECKHe CBOMCTBA (B3aUMOIEHCTBUE CO IIETIOUHBIMU




MeTallJlaMy, KaYeCTBEHHAs! PEakilisl HAa MHOTOATOMHBIE CIIUPTHI). JleiicTBre
Ha OpraHu3M yesjoBeka. [[pumeHeHne rmuiepruHa U STUIICHTITUKOJIA.

@deHoJI: CTpOEHUE MOJEKYJIbl, (PU3NYECKHe U XMMUYECKUE CBOWCTBA.
TokcuunocTh penona. [lpumenenue gpenona.

Anbaeruapl U xemowuvl. Dopmanbaerul, aueTAIbACTUI: CTPOECHHUE,
busnueckue ¥ XUMHUYECKHE CBOWCTBAa (PEaKIMU  OKHUCIICHHS W
BOCCTaHOBJICHHSI, KAUECTBEHHBIE PEAKIINH ), TOJyYECHUE U IPUMECHEHHE.

OnHOOCHOBHBIE TpeJieibHbIe KapOOHOBBIE KUCIOTHI. MypaBbUHAS U
YKCYCHasi KHUCJOTBI: CTpoeHHe, (U3UYECKHE W XHUMHUYECKHE CBONCTBA
(cBoiicTBa, OOmMe JUIg KJacca KHUCJIOT, peakuus dSTepuHUKAIUN),
noyJyyeHue M npumeHeHwe. CTeapuHOBas W OJICMHOBAasi KUCJIOTHI Kak
MPEICTaBUTENIA BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIHUX
KapOOHOBBIX KUCJIOT, UX MOIOILIEE JEHCTBUE.

Cnoxublie 3(Upbl KaK MPOU3BOJIHBIE KapOOHOBBIX KUCHOT. ['uaponus
cnoxHbiX 3¢upoB. Kupel. T'maponus xupos. I[IpumeHeHue KUPOB.
buonoruueckas poJb :KUPOB.

VYrineBoapl: cocTaB, KiaccupUKalus YrieBOJAOB (MOHO-, AH- H
nosnucaxapunbl). ['J0oko3a — mpocTeimmii MoHOcaxapua: OCOOCHHOCTH
CTPOCHUS  MOJICKYJbI, (U3MYECKHE W  XHUMHYECKHE  CBOWCTBA
(B3aumoneiicteue ¢ rugpokcugoM wmeau(ll), okucieHue amMMUavYHBIM
pactBopoM okcuna cepedpa(l), BoccraHoBieHUE, OpOKEHUE TIFOKO3BI),
HAXOXJEHUE B MPUPOJIE, IPUMEHEHUE, Ouoorndyeckas pojb. POTOCUHTES.
@pyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman wu wnemnmono3a Kak OpupojHble mnonaumepsl. CTpoeHue
KpaxMalia U LeJUTr0I03bl. PU3nYecKre U XMMHUYECKUE CBOMCTBA KpaxMalia
(TMapOaN3, KaUeCTBEHHAS PEAKIIUS C HOJIOM).

OKCIepUMEHTaIbHbIE ~ METOABl ~ M3YYECHHUS  BEIIECTB U UX
pEBPAILLCHUIA: IPOBEJICHUE, HaO0JII0ICHHUE U OMMCaHUE
JEMOHCTPALIMOHHBIX OMNBITOB: TOPEHUE CHUPTOB, KAUECTBEHHBIE PEAKIIUU
OJIHOATOMHBIX CNUPTOB (OKucieHue »dtanona okcugom menu(Il)),
MHOT'OATOMHBIX CIHPTOB (B3aMMOJCUCTBUE TJIUIEPUHA C TUIPOKCHIOM
menu(Il)), ampnernmoB (OKHCIEHHME aMMHAYHBIM PAcTBOPOM OKCHJA
cepebpa(l) u ruapoxcunom meau(ll), B3anmoericTBre Kpaxmasa ¢ HOJA0M),
IPOBEJICHUE TMPAKTHUUECKOW paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.



Pacuérnbie 3anaum.

Brruucnenus mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJINYECTBA MCXOAHOI'0 BEUIECTBA WIM MPOAYKTa PEAKLIUHU IO M3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOIO U3 MCXOAHBIX BEIIECTB WM
IPOJIYKTOB PEAKIIUN).

A3oTcoaeprkanue opraHM4ecKue COeIMHEHHUS.

AMMHOKHCIIOTBI Kak aM(OTEpHbIE OPraHUYeCKHe COCAUHECHUS.
®duznyeckue M XUMUYECKHE CBOMCTBA AMUHOKHUCIOT (Ha MpuMepe
IIUIMHA). bromornyeckoe 3HaueHHEe aMUHOKHCIIOT. [lenTuab.

benkn xak OpUPOOHBIE  BBICOKOMOJEKYJSIPHBIE  COCIMHEHUS.
[lepBuunasi, BTOpuYHass W TPETHYHAS CTPYKTypa O€iKOB. XHUMHYECKHE
CBOMCTBa OENKOB: THAPOJIU3, ACHATypalus, KaueCTBEHHBIC PEaKIUUd Ha
OeJKH.

ODKCHEPUMEHTAIbHBIE ~ METOJAbl  W3Yy4YE€HUs  BEIIECTB M  HUX
NpeBpalleHnii: HaOJI0IeHHE M OMHCAHHE JEMOHCTPALIMOHHBIX OIBITOB:
JeHaTypaluys OeIKOB IPU HArpEeBaHUU, IBETHHIE PEAKIIUU OCIIKOB.

BricokoMmoJieKyISIpHbIE COeTUHEHUS

OCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHMI:
MOHOMED, IIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IIOJIUMMEpPU3aluu,
CpenHsAsl ~ MoJIeKyJisipHas ~ macca.  OCHOBHBIE ~ METOIBI  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — IIOJIUMEpU3aLIUS 51
ITOJIMKOHICHCALIUS.

ODKCHEPUMEHTAJIbHBIE ~ METOJbl  W3Yy4YE€HUs  BEIIECTB M  HUX
NpEeBpaIICHNI: O3HAKOMIIEHHE ¢ 00pa3laMu MPUPOIHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IUIACTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBA3€W IIPU U3YYECHUU OPraHUYECKOU
xumun B 10 Kacce OCyIIECTBISICTCS YEpe3 HUCIOJIb30BAHUE KaK OOIIMX
€CTECTBCHHO-HAYYHbIX MOHATHM, TaK W  TOHATUH,  SBISIIOLIUXCS
CHUCTEMHBIMM TSI OTAEIBHBIX IIPEIAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0ure ecTeCTBEHHO-HAYYHBbIE TOHSTHS: SBJICHHE, HAy4yHbIH (akT,
rUnoTe3a, 3aKOH, TEOpHs,  aHaiu3, CHUHTe3,  Kjaccudukanus,
NEPUOJNYHOCTb, HAOIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJEIHPOBAHNUE.



®dusuka: Marepus, SHEpPrus, macca, aToM, 3JEKTPOH, MOJEKYIa,
DHEPreTUYECKUN yPOBEHb, BEIIECTBO, TE€IO, 00BEM, arperaTHOE COCTOSIHHUE
BEIIECTBA, (PU3MUYECKUE BETUUMHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: knetka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B
opranu3Me, (GOTOCUHTE3, OMOJIOTMYECKH aKTUBHbIC BellecTBa (Oenku,
YTIIEBOJIbI, KUPHI, HEPMEHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOIbI, MOJIE3HBIE HCKOIAEMBbIE,
TOTUIMBO, PECYPCHI.

TexHOIO0THs: MUIIEBBIC TPOAYKTHI, OCHOBBI PAIIMOHATILHOTO IMUTAHMS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHbIE W KOCMETHUYECKHE Ipernaparhl,
MaTepHaIbl U3 UCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KITIACC

OBIIAS N HEOPTTAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI XUMHHU

XUMUYECKHUI 3JIeMEHT. ATOM. flapo aToma, U30TOMBL. DJIEKTPOHHAS
0001104Ka. DHEpreTuYecKue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-,
p-, d- aneMenThl. OCOOCHHOCTH pacHpeieSICHHs AIEKTPOHOB 10 OpOUTAISIM
B aroMax »JJIEMEHTOB IMEpPBBIX YETBIPEX NEPUOAOB. JIEKTPOHHAA
KOH(UTYpaIusi aTOMOB.

Ilepuonnueckuit 3akoH u Ilepuoguueckas cucTEMa XHUMHYECKHUX
snemeHToB J[. M. MenaeneeBa. CBsA3b NEPUOAUMYECKOTO 3aKOHA U
[Tepuonnueckoit cucreMbl xumudeckux 3nemeHToB Jl. M. MenpneneeBa ¢
COBPEMEHHOW TEOPHUEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMUYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX
BEIIIECTB MO TPyIIaM U MepUuojiaM. 3HAYEHHUE MEPUOAUYECKOTO 3aKOHA B
Pa3BUTHUU HAYKH.

CtpoeHue BemiecTBa. XUMHUYECKas CBsA3b. BUIbI XMMUUYECKOW CBS3HU
(KOBaJICHTHAsI HEMOJISIpHAsT W TOJSpHAs, WOHHAs, MeTauIMdecKas).
Mexanu3mbl 00pa30BaHUsI KOBAJIEHTHOW XUMHUYECKOUN CBsi3M (OOMEHHBIA U
JIOHOPHO-AKIIENITOPHBIN ). Bonoponnas CBS3b. BaneHTHOCT®D.
DnekTpooTpuliarebHOCTh. CTeneHb OKucieHus. HOHBI: KAaTHOHBI W
AHUOHBI.



BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTALIMYECKUX PEUIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMUECKON PEIIETKU.

[loHsiTME O AUCHEPCHBIX cUCTEMaxX. VICTUHHBIE M KOJUIOMHBIC
pacTBOpbl. MaccoBas 10715 BEIIECTBA B PaCTBOPE.

Knaccudukanus wHeopranwdeckux coeauHeHuid. Homenkmarypa
HEOPraHUYECKUX BellleCcTB. | eHeTnyeckas CBsI3b HEOPraHUYECKUX BELIECTB,
NPUHAJIEKAIIUX K Pa3JIMYHbIM KJIaccaMm.

Xumuyeckass peakius. Krnaccudukanuss XMMHYECKUX peakiuid B
HEOPraHWYECKOM M OpPraHUYeCKOM XWMHH. 3aKOH COXPAHEHUS MacChl
BEILIECTB, 3aKOH COXPAHEHUs U IPEBPALICHHS SHEPIrUM IIPU XUMUUYECKUX
peaKkuusx.

CkopocTh peakiuu, €€ 3aBHUCUMOCTb OT pa3IU4YHbIX (PAKTOPOB.
OOparumble peakuuu. XUMUYECKOe paBHOBecHE. PaKTOPbI, BIMIIOLIUE HA
COCTOSIHME XUMHUEeCKOro paBHoBecus. [Ipunnumn Jle Illarense.

DJIEKTPOJIUTHYECKAs  JUCCOLMALIMS. CunpHple U cnaObie
anexkTponuThl. Cpena BOAHBIX PACTBOPOB BELIECTB: KHCIHAs, HEUTpaJbHAas,
HIET0YHAs.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

OKCIEpUMEHTAIbHbIE ~ METOABbl  HU3YyYEHUS  BEIIECTB U UX
npeBpaileHuii:  aeMoHctpanus  Tabnun  «llepuoguyeckas — cucrema
xumuueckux oanemeHtoB [, M. Menngeneeay, u3ydeHHE MOJEIEN
KPUCTANIMYECKHUX PEIIETOK, HAOIIOJEHUE U ONMCAHUE IEMOHCTPALMOHHBIX
U J1a00OpaTOPHBIX OMNBITOB (pa3lioKeHHWE TMEpPOKCHIa BOAOpPOJIa B
IIPUCYTCTBUM KAaTAJIM3aTOpPa, OIPEIEIICHUE CpPelbl PaCTBOPOB BEILIECTB C
MOMOIIBIO YHUBEPCAIBHOTO HMHAMKATOpPA, PEaKIMH HOHHOrO OOMEHa),
IPOBEICHUE MPAKTUYECKON paboThl «BnusHue paznuyHbix (PaxkTOpoB Ha
CKOpPOCTb XUMHUYECKOU PEAKLIAN.

Pacuérnble 3anaumn.

Pacuérsl 10 ypaBHEHUSM XHUMHYECKHUX pEaKLUHil, B TOM YHUCIE
TEPMOXUMHUYECKHUE PACUYEThI, PACUETBl C HCIOJb30BAHUEM IIOHSATHUSA
«MaccoBas JI0J1s1 BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilomoxxenune HemeramioB B Ilepuomuueckoint cucreme
xumudeckux snemeHToB [[. M. MenzgeneeBa U 0COOEHHOCTH CTPOCHHS



atomoB. du3nyeckre CBOMCTBA HEMETAUIOB. AJIJIOTPONUS HEMETAJUIOB (Ha
nmpuMepe KUciopoaa, cepol, hochopa u yriepoaa).

XHUMHUYECKHE CBOMCTBA BAXKHEWMIIIMX HEMETAJUIOB (rajOreHOB, CEPBHI,
azora, ¢ocdopa, yriepoga U KpPEMHHUsS) U HUX COCIUHEHUN (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnbl.  [lonoxenue wmeraioB B lleproamueckon cucreme
xumuyeckux sneMmeHtoB JI. WM. MenneneeBa. OCOOEHHOCTH CTPOEHUS
ANIEKTPOHHBIX 000JI0UEK aTOMOB MeTajuioB. OOume (pu3nuecKkue cBOCTBa
MeTaioB. CHiaBbl METAJIOB. DJIEKTPOXUMHUYECKUN PsIi  HANpPSHKEHUI
METaJIOB.

XUMHUYECKHE CBOMCTBA BaXXHEUIIMX METAUIOB (HATpUM, KaJlluid,
KaJIbIIMH, Mar"Huii, aJlOMUHHUM, IIUHK, XpOM, JKeJie30, Mellb) U HX
COCIMHEHN.

OO6mme cnocoObl MOTy4YeHUs METaIoB. lIpuMeHeHue MeTaioB B
OBITY U TEXHUKE.

OKCIEpUMEHTANbHBIE ~ METOABl ~ HM3YyYEHUS  BEIIECTB U HUX
IpEeBpAILICHUN: U3y4YeHUE KOJUIeKUMU «MeTaubl U CIUIaBbl», O0Opa3IoB
HEMETAJVIOB, PEIICHWE OKCIICPUMEHTAIbHBIX 3a/ad, HaOJIIoeHne |
OMHCaHUE IEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OMBITOB (B3aUMOICHCTBHE
TUAPOKCUA aTFOMUHUSA C PACTBOPaMHU KUCJIOT M LIEIOYEH, KAYECTBEHHBIE
peaKIuy Ha KaTHOHBI METAJIOB).

Pacuérnbie 3anaum.

Pacuéte maccel BemiecTBa WM 00bEMa Ta30B IO HM3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WIH O00BbEMY OJHOTO W3 YYaCTBYIOUIUX B
peakiMu BEHIECTB, pacy€Thl Macchl (00bEMa, KOIMYECTBA BEIECTBA)
MPOAYKTOB PEaKIMH, €CJIU OJIHO U3 BEIIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

Ponr xumum B oOecreueHWH H3KOJOTMYECKOW, SHEPreTHUYECKOU U
MUIIEBON 0€30MacHOCTH, Pa3BUTHUM MeAUIUHBL. [loHATHE O Hay4YHBIX
METO/1aX MO3HAHUS BEIIECTB U XMMUUECKUX PEAKIIMIA.

[IpencraBienuss 06 OOHMX HAYYHBIX MPUHIUIMAX MPOMBIIUICHHOTO
MOJTYy4YE€HUS BAXKHEHIINX BEIIECTB.

YenoBek B MHUpE BELIECTB U MAaTEPUAIIOB: BAXXHEUIINE CTPOUTEIIbHBIE
MaTepualbl, KOHCTPYKIMOHHbIE MAaTepHalbl, KPACKU, CTEKJIO, KEpamuKa,



Marepuanabl g SJCKTPOHWUKH, HAHOMATEpUallbl, OpPraHU4YECKUue U
MUHEpaJIbHBIE yI0OPEHHUS.

Xumusi W 300pOBbE  UEJIOBEKA: IMpaBWja  HMCIOJIb30BAHUS
JIEKapCTBEHHBIX MpEenapaToB, MpaBuia O€30MacHOr0 MCHOJb30BaHUS
npenapaToB OLITOBOM XUMHUU B ITOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXnpeIMETHBIX CBSI3€M NpU HM3y4YeHUH OOmIeH U
HEOpraHndeckod xumuu B 1l  Kiacce  OCylIeCTBISETCS — 4eEpe3
UCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX TMOHATHM, TaK W
NOHSTUM, SIBISIONIUXCS CUCTEMHBIMH JUISl OTHEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mue ecTecTBEHHO-HAYUYHbIE TMOHATUSA: HAay4YHbIA (haKT, THIOTE3a,
3aKOH, TEOpHUs, aHalu3, CHHTE3, KIaccupuKalus, NePUOIUIHOCTD,
HaA0JII0/ICHNE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

®usuka: MaTepus, SHEpPrusi, Macca, aToM, D3JIEKTPOH, MPOTOH,
HEWTPOH, HOH, H30TON, PAJUOAKTHUBHOCTH, MOJIEKYJIa, 3HEPreTHYECKUN
YpOBEHb, BEUIECTBO, TEJNO, 00BEM, arperaTHo€ COCTOSHHUE BEIIECTBA,
bu3uYecKre BETUYMHBI U €AMHUIIBI UX U3MEPEHHUS, CKOPOCTh.

buonorus: wmerka, opraHusM, 3KOCHCTeMa, Ouocdepa, Makpo- M
MUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepanbl, TOpHBbIE MOPOIbI, MOJIE3HbIE HCKOIAEMBbIE,
TOIUIMBO, PECYPCHI.

TexHonmorusi:  XUMUYECKass  NPOMBIIUIEHHOCTb,  METAJLTYPrus,
MIPOU3BOACTBO  CTPOUTENIBHBIX  MAaTEPUAJIOB,  CEJIbCKOXO3SIMCTBEHHOE
MPOU3BOJCTBO,  MHUINEBAasT  MPOMBIIUIEHHOCTh,  (hapMaleBTUYecKas
IIPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHUX MIpenapaTos,
MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepUaos, AIEKTPOHHAS
MIPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT U U.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XM HA BA30OBOM VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUSI K pe3yJbTaTaM OCBOCHHS
00yyYarIKUMUCS IPOTPaMM CpeHEro 00I1Iero oopa3oBaHus (TMYHOCTHBIM,
METanpeIMETHbIM U NpeAMETHbIM). HaydHO-MeTOan4YecKoil OCHOBOM s
pa3pabOTKH IUIAHUPYEMBIX PE3yJbTAaTOB OCBOEHHUS NPOrPaMM CPEIHETO
00111er0 00pa30BaHUs SIBISETCS CUCTEMHO-ACSATEILHOCTHBIN TOAXO/I.

B cooTBercTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOJIOM B
CTPYKTyp€ JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMera «XHUMUs» Ha
YpOBHE CpelaHero oO0miero o0pa3oBaHUA  BBIJCICHBI  CIEIYIONINE
COCTaBJIAIOLIME:

OCO3HaHUE oOy4Jaronmmucs POCCUICKOMN IPaKIAHCKON
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTU H
CaMOOIIPEACIICHUIO;

HAJIMYKUe MOTUBALIMU K O0yUEHHUIO;

I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKJICHHI JMYHOCTH Ha
OCHOBE KJIKOYEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPAAUIMI 0a30BOM HayKH
XUMUH;

TOTOBHOCTh M CIOCOOHOCTH OOYYarolUXCsi PYKOBOJCTBOBATHCS B
CBOEHU JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMHA YCTAaHOBKAaMH, MPUCYIIUMHU
IEJIOCTHOM CUCTEME XUMHUUECKOTO 00pa30BaHus;

HaJU4Yue MPABOCO3HAHUS JKOJIOTUYECKOW KYJIBTYPHI U CIIOCOOHOCTH
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC MJIAHBI.

JIMYHOCTHBIE  pE3yJbTAaThl  OCBOCHUS  HIpeaMeTa  «XHUMUs»
JOCTUTAIOTCSI B €IMHCTBE Y4YEOHOM M BOCHIUTATEIHHOW AEATEILHOCTH B
COOTBETCTBHUM € TYMaHUCTHYECKUMH, COIUOKYJIbTYPHBIMHU, JTyXOBHO-
HPaBCTBEHHBIMU IEHHOCTSMU M HJEAIAMU POCCHUMCKOTO TPaKIaHCKOIO
o01ecTBa, MPUHATHIMU B OOIIECTBE HOPMAaMH M TpaBUJIaMHU TOBEIACHUS,
CIOCOOCTBYIOIIMMHU ~ TpoIleccaM  CaMOMNO3HAHUS, CaMOpPa3BUTHUS U
HPaBCTBEHHOI'O CTAHOBJICHUS TUYHOCTH OOYYaIOIIUXCS.

JInyHOCTHBIE PE3yabTaThl OCBOCHUS MpEeAMETa «XHUMHUS» OTPAKAIOT
chOpPMHUPOBAHHOCTh  OIBITA  IIO3HABATCIbHOM M IMPAKTHYSCKOU



NEATENIbHOCTH O0y4YarolUXCcsi IO peaju3alid MPUHITBIX B OOLIECTBE
LICHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpaxIaHCKOTO BOCIIMTAHMS:

OCO3HaHMUsSI OOYYAIOIIMMUCS CBOUX KOHCTUTYIMOHHBIX TpaB M
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOMOPSJIKY;

MPEICTABJIEHHUS O COIMAIBHBIX HOPMaxX M MpPaBUJIaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEILHOCTH MPHU CO3IaHUU
y4eOHBIX TMPOEKTOB, pEUIEHUH Y4YE€OHbIX M TO3HABATEIBHBIX 3ajady,
BBITIOJIHECHUY XUMHUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH TTOHUMATh M IPUHUMATh MOTUBBI, HAMEPCHHS, JIOTUKY H
apryMEHTBhl JIPyTMX TPHU aHAJIM3€ Pa3IUYHBIX BHUAOB  y4eOHOMU
JIEATSIILHOCTH;

2) IATPUOTUYECKOI0 BOCTIUTAHUSA:

LEHHOCTHOTI'0 OTHOILIECHUSI K MCTOPUYECKOMY M HAyYHOMY HACIICIHIO
OTCUYECTBECHHON XHMMUH,;

YBOKEHHS K TIpOIleCCy TBOpuYecTBa B 00JacTM TEOPUU U
MPAKTUYECKOTO NMPUMEHEHUS XUMHUHU, OCO3HAHUS TOTO, YTO HOCTHUKCHUS
HAyKH €CTh pe3yJbTaT JJIMTENbHBIX HAOJIIOCHUHN, KPOMOTIMBBIX
AKCIIEPUMEHTAIBHBIX ITOUCKOB, IOCTOSSHHOTO TPYAa YYEHBIX U TPAKTUKOB;

MHTEpECa U MO3HABATEILHBIX MOTUBOB B MOJYYEHUH U MOCIEIYIOIEM
aHanuze UHPOPMAIMM O TIEPEJOBBIX JOCTHKEHUSX COBPEMEHHOMU
OTE€YECTBEHHON XUMMHHU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TTOBEJCHUS,

CITIOCOOHOCTH OIIEHHWBAaTh CHUTYAIlMH, CBSI3aHHBIE C XHWMHYECKUMHU
SIBICHUSIMM, W TIPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTHUPYSICh HA
MOpPaJbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

FOTOBHOCTH OIICHUBAaTh CBOE TMOBEACHHUE M TMOCTYIIKH CBOUX
TOBApUIIEH C TMO3ULMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE
MOCJIEICTBUNA ATUX MOCTYIKOB;

4) dpopmMupoBaHHs KYJbTYPHI 310POBbS:

MOHWUMAaHUsl IIEHHOCTEH 370pOBOT0 W 0Oe30MacHOro obpas3a >KW3HH,
HEOOXOJUMOCTH  OTBETCTBEHHOTO  OTHOIICHHS K  COOCTBEHHOMY
bU3UYECKOMY U TICUXUYECKOMY 37I0POBbIO;



coOmro/IeHrs paBuil 6€30MacHOT0 OOPAIIeHHS C BEIIEeCTBAaMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

NOHUMAHHS LIEHHOCTH NPaBWUJI WHIWBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30MacHOro0 MOBEAECHUSI B CUTYyalUsX, YTPOKAIOIIMUX 3J0POBBIO U KU3HU
JIIO/ICH;

OCO3HaHMsSI TMOCJHEACTBUM W HENPUITUS BPEAHBIX IPUBBIUEK
(yrmoTpeOseHus anKoroisi, HAPKOTUKOB, KypeHHs);

5) Tpy10BOIr0 BOCIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4Y€OHO-HCCIEA0BATEIbCKOM
JeSITeIbHOCTH, OOIECTBEHHO TOJE3HOM, TBOPUECKOW W JPYrHX BHJIAX
NEeSATENbHOCTH;

YCTAHOBKM Ha aKTMBHOE yYaCTHE B PELICHUM MPAKTUYECKHUX 3a]a4
COIMaJIbHOM HAIMPaBICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAaKTUUYECKOMY M3yYEeHHIO Tpodeccuil pa3auvyHoro poja,
B TOM YHCJIE HA OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAaHUW 110 XUMHH;

YBOXEHHUS K TpyAy, JTOASIM Tpylda U pe3yJbTaram TpyJd0BOH
NEeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIYAJTILHOM TPAEKTOPUHU
oOpaszoBanmsi, Oymymier mnpodeccuu © peanu3anud  COOCTBEHHBIX
KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K
XUMUH, THTEPECOB U MOTPEeOHOCTEH 00IIeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA

AKOJOTMYECKH LIEJIEeCOO0pPa3HOr0 OTHOLIEHUS K MPHUPOAE, Kak
MCTOYHHKY CYIIECTBOBAHUS KU3HU Ha 3EMIIE;

MOHUMAaHUSl TJIOOAJIBHOTO XapakTepa HKOJIOTHYECKUX MpodIieM,
BIIMAHUS DKOHOMUYECKHX IIPOLIECCOB HA COCTOSHHUE MPUPOAHON U
COLIMAJIBHOM CpELbI;

OCO3HaHUSI HEOOXOJMMOCTH MCHOJIB30BAHMS TOCTHKEHUN XUMUU IS
pELIeHs] BOIPOCOB PALIMOHAIBHOTO IPUPOAOIIOIb30BAHUS;

AKTUBHOI'O HEMPUATHUS JEUCTBUM, MPUHOCAIIUX BPEH OKPYKAIOIIEH
OpUPOAHONW  cpele, YMEHHMs  MPOTHO3UPOBATh  HEOJAroNpUsITHBIE
JKOJIOTMYECKHAE  IOCHEACTBUA  NPEANPUHUMAEMBIX  JCHCTBUM WU
IpeloTBpaIlaTh UX;

HAJIM4YMSL Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, HKOJIOTHYECKOM
KYJIBTYPBI, OIbITA AEATEIbHOCTH SKOJIOTMYECKON HANPABICHHOCTH, YMEHUS



PYKOBOACTBOBAaTbCSI HMMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM U
COIMAJIbHON TPaKTHUKE, CIIOCOOHOCTH W YMEHHUS aKTHBHO MPOTHUBOCTOSITH
UJIC0JIOTHN XeMo(hoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOopMUPOBAHHOCTH MHPOBO33PEHUA, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHON MTPAKTUKH;

NOHUMAaHUsl CreNM(PUKN XUMHUU KaK HayKH, OCO3HaHMs €€ poJik B
GbopMHpPOBAaHHMK  pALMOHATBHOTO  HAYYHOIO  MBIIUICHHS, CO3JaHUU
LEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKAIoIEeM MHUpPE KaK O €JIUHCTBE
MPUPOABl M 4YEJIOBEKA, B IO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEU U
perieHnu npoodiieM COXpaHEeHUSI PUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHH JUIsl COBPEMEHHOM
UUBWIN3ALUUU: B €€ TYMAHUCTUYECKON HANPABJIEHHOCTA U BAXKHOU POJIK B
CO3/TaHUM HOBOW 0a3bl MaTEpUATBHON KYJbTYphI, PEHICHUU TJI00ATbHBIX
npo0ieM  yCTOMYMBOTO  PAa3BUTHUS  4YEJIOBEYECTBA —  CHIPHEBOM,
OHEPTreTUYECKOM, MUINEBOW U IKOJOTUYECKON O€30MacHOCTH, B Pa3BUTHH
MEIUIMHBI, 00€CIEeUEeHNN YCIOBUM YCIEUIHOTO TPYyAa U 3KOJIOTMUYECKH
KOMQOPTHOM KU3HU KAKJIOTO YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTHU: MMIOHUMAaHHUS CYIIIHOCTH METOJ0B
MO3HAHUSA, UCIIOJB3YEeMBbIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh MOJydaeMble 3HAHUS JUIsl aHaliM3a U OOBSACHEHUS SIBICHUIM
OKPYXAIOIIEr0 MUpa U MPOUCXOAIINX B HEM U3MEHECHUM, YMEHHS AeIaTh
000CHOBaHHBIE 3aKJIIOYCHHS] HA OCHOBE HAYUYHBIX (DaKTOB U HMMEIOIIUXCS
JIAHHBIX C LI MOJIYYECHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO MCIOJb30BaTh XMMHYECKUE 3HAHMS
JUTSl petieHust mpo0sieM B pealibHbIX KU3HEHHBIX CUTYAIIHIX;

MHTEpPECa K MO3HAHUIO U UCCIIEI0OBATENbCKOM JIESITEIbHOCTH;

TOTOBHOCTM M CIOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BAHHMIO U
caM000pa30BaHUI0, K AKTUBHOMY TOJIYYCHUIO HOBBIX 3HAHUU MO XWMHHU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMH;

uHTEepeca K OCOOCHHOCTSM Tpylda B  pa3iIuYHbBIX cdepax

po(ecCHOHaNbHOM 1EITETbHOCTH.
METAINPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble  pe3yJbTaTbl OCBOEGHHSA y4eOHOro mpeamera
«X¥MHs» Ha YPOBHE CPEHETO O0IIEro 00pa30BaHuUs BKIIOYAIOT:



3HaYUMBbIe 11 (OPMUPOBAHMSI MHUPOBO33PEHUS  OOYUAIOIIUXCS
MEXJIUCUUIUIMHAPHBIE  (MEXIpeIMEeTHbIe)  OOIlleHayuyHble  MOHSTHUS,
OTpaXalIlMe IEJOCTHOCTh HAy4YHOM KapTUHBI MUpAa U cleUu(UKy
METOJIOB TO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX Haykax (Marepus,
BELIECTBO, DHEPIHs, SBJICHHE, IPOLIECC, CUCTEMA, Hay4yHbIM (axT,
IOPUHIUI, THUIOTE3da, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, MCCIIEIO0BAaHUE,
HaOJII0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHUE);

YHUBEPCAJIbHBIC yueOHbIE JNENCTBHUS (mo3HaBaTesbHBIE,
KOMMYHUKATHBHBIE, PETrYyJATUBHBIE), oOecrneunBarouye (popmMupoBaHue
(YHKIIMOHATBHOW  TPaMOTHOCTM M COLMAJbHOM  KOMIIETEHLIUU
00yJarOIIMXCS;

CIIOCOOHOCTB oOyuarommxcs UCII0JIB30BaTh OCBOCHHBIE
MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKME 3HAHUS U YHUBEpPCAJIbHBIC
y4eOHbIe IeWCTBUS B TO3HABATEILHON M COLMAIIbHOMN MPAKTHKE.

MeranpeameTHbIe pE3yNbTATHI OTpaxkaroT OBJIAJICHHE
YHHUBEpPCAJIbHBIMU YYEOHBIMH MO3HABATEJIbHBIMH, KOMMYHHUKATHUBHBIMU U
PETYIATUBHBIMU ACUCTBUSAMH.

OBiajieHNe YyHHMBepCAJbHBIMH Y4YeOHBIMH IO3HABATEJIbHBIMU
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYeCcKHE TeHCTBHUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U aKTyaJIM3UpOBaTh MpoOIiieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNITh LU EITeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX
JOCTHKEHHUSI, COOTHOCUTH PE3YJIbTaThl JAEATEIBHOCTH C IOCTAaBICHHBIMHU
LEJSIMU;

UCIIOJIB30BaTh IIPU OCBOCHHWM 3HAHUW NPHUEMBI  JIOTHYECKOTO
MBIIIJIEHUS — BBIIEISATh XapaKTEPHbIE MPU3HAKU OHITUI U YCTaHABIIUBATh
UX B3aWMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIME TMOHATHA IS
00BSCHEHUSI OTACIBHBIX (PAKTOB U SBIICHUI;

BbIOMpaTh OCHOBaHUS U KPUTEPUHU Ul KiIacCU(UKAIMKM BEIIECTB U
XUMUYECKUX PeaKInii;

yCTaHaBJIMBATh NPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXAY M3y4aeMbIMU
SBJICHUSIMU;



CTPOUTH JIOTUYECKUE PACCyXIACHUS (MHAYKTUBHbBIC, JEAYKTUBHbBIE, IO
AQHAJIOTHH),  BBIABJISATH  3aKOHOMEPHOCTM M TMPOTUBOpPEYUsT B
paccMaTpUBaEMBbIX SABJICHUSX, (QOPMYIHUPOBATH BBIBOJIBI M 3aKIIIOUCHUS;

NPUMEHSITh B TIpPOIlECCE€ TIO3HAHUS, UCIOJb3yEeMble B XHUMHHU
CUMBOJINYECKUE (3HAKOBBIE) MOJENIH, NPEoOpPa3OBBIBATh MOJIEIbHbBIC
NpEACTAaBICHUS] — XUMHUYECKUH 3HAK (CUMBOJ) 3JIEMEHTa, XUMHUYECKas
dbopmyra, ypaBHEHHE XHUMHYECKOW DPEAaKIMW — MPU PEHICHUH Y4eOHBIX
MO3HABATEIbHBIX M IPAKTUYECKUX 3a7ad, MPUMEHATh Ha3BaHHbIC
MOJENIbHBIE TPEACTABICHUS JJISI BBISBICHHUS XapaKTEPHBIX IPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCIIeI0BaTEIbCKHE JeiiCTBUA:

BJIAJIETh OCHOBAaMHM METOJOB HAyYHOIO II03HAHUSA BEIIECTB W
XAMUYECKUX PEAKLINM;

dbopmynupoBaTh I1EIW U 3aJlaud  MCCJEJAOBaHUSA, WCIOJIb30BAThH
MOCTABJICHHBIE M CAMOCTOSITENHHO C(HOPMYIHUPOBAaHHBICE BOMPOCH B
KaueCcTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JIJI1 (JOPMUPOBAHUS TUTIOTE3bI
10 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUII;

BJIQJIETh HaBBIKAMHU CAMOCTOSITEILHOTO TUIAHUPOBAHUS U MPOBEICHUS
YYEHUYECKUX AKCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOJaTh 3a
XOJIOM TIpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yJibTar,
dbopmyapoBath 000OIIEHUST W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
pe3yJbTaTOB  MCCJIEOBAHUS, COCTaBIAThH OOOCHOBAaHHBIM OTYET O
poJenaHHoN padoTe;

NpUOOPETATh OMBIT YYCHHUECKOW HMCCIETOBATEIHCKON U MPOCKTHOM
NEeATENbHOCTH, HPOSIBIIATH CIIOCOOHOCTD u TOTOBHOCTh K
CaMOCTOSITEIbHOMY IIOMCKY METOJOB PpEIICHUS MPAKTUYECKHX 3ajady,
MPUMEHEHUIO PA3JIMUYHBIX METOO0B MTO3HAHMS.

3) padora ¢ nHpopmanuei:

OPUEHTHUPOBATLCSA B PA3IMYHBIX UCTOYHWKAX MHGOpManuu (HAy4HO-
NONYJISIpHAsT ~ JINTEPATypa XUMHUYECKOTO COJEpPKAaHUS, CIPABOYHBIC
nocobusi, pecypchl MHTEepHEeTa), aHATU3UPpOBaTh HHOOPMALIMIO PA3TUYHBIX
BUJIOB U (hOpPM NIPEACTaBICHUS, KPUTHUYECKU OIICHUBATh €€ I0OCTOBEPHOCTD
Y HEMIPOTUBOPEUUBOCTE;



dbopMyIMpOBaTh 3aMpOChl W MPUMEHATH PA3IUYHBIE METOJBI TIPH
noucke u ordope nHpopmaluu, He0OXOIUMOMN JJIS BBHITIOJIHEHHS YUECOHBIX
3a/1a4 ONpeeIEHHOrO TUIIA;

npuoOpeTaTh OTIBIT WCIIOJIb30BaHUs MH(}OPMAITMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTUN U PA3JTMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO BBIOUPATh ONTHUMANBHYIO (OpMYy TIpencTaBlICHUS
uHdopmaruu (cxembl, rpapuKkh, IAUArpaMMbl, TaOJIUIBI, PUCYHKH W
JpyrHe);

UCTIONb30BaTh HAYYHBIH S3bIK B KadecTBE CpEACTBa MpH paboTe ¢
XUMHUYECKON mH(pOpMAIeii: MPUMEHATh MEXIPEIMETHbIC ((pU3nIecKue u
MaTeMaTU4YeCKue) 3HaKU © CUMBOJBI, (opmyinbl, abOpeBUATYHI,
HOMEHKJIATYpY;

UCTIONB30BaTh W TIPeoOpazoBbIBaTh  3HAKOBO-CHMBOJIMYECKHE
CpeICTBAa HATJISAHOCTH.

OBinanenue YHHUBepPCAJIbHBIMH KOMMYHHUKATUBHBIMH
NEeHCTBUSAMM:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYK/1a€MOM TEMBI B XOJ€ Auaora
W/WIM  JIUCKYCCHH,  BBICKA3blBaTh  HjeH, (HOpPMYyJIUpOBaTh  CBOH
IPEIOKEHHS] OTHOCUTEIHHO BHITIOIHEHUS IPEATIOKEHHON 3a/1a4H;

BBICTYNIaTh C  TPE3CHTAIMEeW  pPE3yJbTaTOB  IMO3HABATEIHHOU
NESTENBbHOCTH, TIONYYEHHBIX CaMOCTOSITENIbHO WJIM COBMECTHO CO
CBEPCTHUKAMHM  TIPH  BBIOJTHCHUH  XHMHYECKOTO  DKCIICPUMEHTA,
NPAaKTHYECKON pabOThI MO MCCIIEIOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB,
peanu3anui  y4eOHOTO TpoekTa U (HOPMYJIUPOBATH BBIBOJLI IO
pe3yibTaTamM MPOBEAEHHBIX UCCIIEIOBAHUN IMyTEM COTJIACOBAHUS TIO3UIUHN
B X0JIe 00CYXIeHHS 1 OOMEHA MHEHUSMH.

OBj1ajieHle YHUBEPCAJIbHBIMH PEryJISITHBHBIMH e CTBUSIMU:

CaMOCTOSITENIbHO IUTAaHUPOBATH U OCYIIECTBIISITh CBOIO
MO3HABATENILHYIO  JCSTENBHOCTh, oOmpenensss e€ 1eau | 3a/ayu,
KOHTPOJUPOBaTh M 1O Mepe HEOOXOJIMMOCTH  KOPPEKTUPOBATH
npeajiaracMblii  QJITOPUTM  JICUCTBHM TIPH  BBIMOJHECHUU YYEOHBIX |
UCCJIEI0OBATENbCKUX 3aJ1ay, BbIOMpaTh Hanbosee 3pGeKTUBHBIN c1ocod nx
peIIeHus ¢ yIETOM MOTYUYEHHUST HOBBIX 3HAHUN O BEIIECTBAX U XUMUYECKHUX
peaKiusx;



OCYIICCTBIIATL CaMOKOHTPOJIb cBoei ACATCIIBHOCT Ha OCHOBC
caMoOaHa/In3a U CAMOOLCHKH.

INNPEJMETHBIE PE3YJIBTATBI
10 KUIACC

[IpenMeTtHbie pe3ysbTaThl OCBOEHUSI Kypca «OpraHudeckas XUMUSDH
OTPAKAIOT:

c(hOpPMUPOBAHHOCTh MPEJICTABICHUN O XHMHUYECKON COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KAapTHUHBI MHUPA, POJIM XMMHUU B MO3HAHUU SIBIICHUU
npupoabl, B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JTUYHOCTH, €&
(GYyHKIMOHATBHOM ~ TPaMOTHOCTH,  HEOOXOAMMOW i pElICHHs
MPaKTUYECKUX 3a7a4 W HSKOJIOTHYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE CUCTEMOM XUMHYECKUX 3HAHHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MOHATUS (XUMHYECKUNU BJIIEMEHT, aTOM, AJIEKTPOHHAs
000I0YKa aToMa, MOJIEKyJa, BaJIEHTHOCTh, AJIEKTPOOTPUIIATEILHOCTD,
XUMUYECKas CBsA3b, CTPYKTYpHas ¢popMyna (pa3BEpHYyTast U COKpAILEHHAs),
MOJIb, MOJIIpHAs Macca, MOJISIPHBIH O00BEM, YTIAEPOIHBIA CKEJeT,
dbyHKIIMOHATBHAS TPYITIA, pauKall, ©30MEPHs, U30MEPhI, TOMOJIOTUYECKUMA
psAl, TOMOJIOTH, YIJEBOJAOPOIbI, KHCIOPOA M  a30TCOAEpKAIlHE
COEJIMHEHUS, MOHOMED, MOJIUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCMHEHNS); TEOPUU U 3aKOHBI (TEOpHUs CTPOCHUS
oprannueckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MAaCChI
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKU A3BIK XUMUH;
MHUPOBO33PEHUYECKHE  3HAHUSA, JIekKAlIMe€ B  OCHOBE  IOHHMAaHUsA
NPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUU, (PAKTOJIOTHUECKHUE
CBEIEHUS O CBOWCTBAaX, COCTaBe, IMOJYYEeHUM U  0OE30IacCHOM
UCIIOJIb30BAaHUU  BAXXKHEHIIMX OPraHMYECKUX BEHIECTB B OBITY U
MPaKTUYECKOMN AEATEIbHOCTH YEJIOBEKa;

c(hOPMUPOBAHHOCTh YMEHHUM BBISBIIATH XapaKTEpPHBbIE MPU3HAKU
MOHATHH, YCTaHaBIIUBATh 170:4 B3aHMOCBSI3b, HCMOJIb30BaTh
COOTBETCTBYIOIIME TIOHATUS NPU ONHCAHUM COCTAaBa, CTPOCHUA U
IIPEBPAILLECHUN OPraHUYECKUX COCIUHEHNM;



c(hOpPMHUPOBAHHOCTh YMEHUHN UCIOJIB30BaTh XUMHUECKYI0 CUMBOJIHKY
JUISL  COCTaBJICHUS MOJICKYJSIPHBIX HM  CTPYKTYpPHBIX (pa3BEpPHYTOMH,
COKpaI€HHON) (OpMyJT OpraHUYECKUX BEUIECTB U YPABHEHUN XUMUYECKUX
peaKkIuii, W3TOTAaBIUBATh MOJCIH MOJIEKYJ]I OPTaHMYECKHX BEIIECTB IS
WUTIOCTPAIANA WX XUMHYECKOTO M MIPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHUW YCTAaHaBIMBATh MPUHAIICKHOCTD
U3YYCHHBIX OPTraHMYECKHX BEHIECTB MO HMX COCTaBy M CTPOCHHIO K
onpenenéHHOMY KJacCy/Tpynne coequHeHui (YrieBo10pOIbl, KUCIOPO U
a30TCoJepXKAIMe COSAMHEHUS, BBICOKOMOJICKYJISIPHBIE COCTUHEHUS),
JIaBaTh MM Ha3BaHusa Mo cucremarndeckod Homenkinarype (IUPAC), a
TaK)K€ TMPUBOJUTH TPUBUAIBHBIC HA3BaHUS OTACIBHBIX OPTraHUYECKUX
BELIECTB (ITUJICH, TMPOMWIEH, AaleTWICH, ATHJICHIJIMKOJb, TIJIUILEPHUH,
dbenon, gopmanpaeru, areTadblAeruja, MypaBbHHas KHUCIIOTa, YKCyCHas
KHCIIOTa, OJICMHOBAsI KHUCIIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K03a, (PPYKTO3a,
KpaxmaJi, 1eJUTI0JI03a, TIIHUINH);

c(hOpMHUPOBAHHOCTh YMEHUS OIPEACNATh BUIAbl XUMUYECKON CBSI3U B
OpraHUYEeCKUX COCTMHEHUAX (OJMHAPHBIC U KPATHEIE);

c(OPMHUPOBAHHOCT, YMCHHUS TPUMEHSITH TIIOJOKCHUS TEOPHH
CTpoeHus opraHmyeckux BemecTB A. M. BbyrtnepoBa mns oOBSICHEHHS
3aBUCUMOCTH CBOWCTB BEIIECTB OT HUX COCTaBa W CTPOCHHUS;, 3aKOH
COXpaHEHUSI MaCChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTEepU30BaTh COCTaB, CTPOCHHE,
bu3nueckue ¢ XUMHUYECKHE CBOMCTBA THIHYHBIX IPEACTABUTEICH
pPa3IUYHBIX KJIACCOB OPTaHMYECKUX BEIMIECTB (METaH, JTaH, JTHIICH,
NpOMWICH, aleTwieH, OyraaueH-1,3, wmertunOyraaueH-1,3, OeH301,
METaHOJI, 3TaHOJI, ATWICHIJUKOIb, TIULEPUH, (EHOJ, aleTaIbIeTu/,
MypaBbUHAsT M YKCYCHas KHCIIOTBI, TJIOKO3a, Kpaxmal, IeJIII0JI03a,
AMUHOYKCYCHAsl KHCJIOTa), WUTIOCTPUPOBATH TCHETHYECKYIO CBSI3b MEKITY
HUMH YpPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTEPHU30BaTh UCTOYHHUKHU
YTJIEBOJIOPOTHOTO ChIpbs (HE(PTh, MPUPOJHBINA Ta3, yrojib), CIOCOOBI HX
nepepadOTKH U MPAKTUIECKOE MPUMEHEHHE MMPOIYKTOB IepepadboTKH;

c(OPMHUPOBAHHOCTh ~ YMEHUW  TMPOBOJUTH  BBIYUCICHHUS  TIO
XUMUYECKUM ypaBHEHHUSIM (Macchl, 00bEMA, KOJUYECTBA MCXOIHOTO



BEIIECTBA WJIM TMPOAYKTAa peaklMH IO U3BECTHBIM Macce, O00bEMY,
KOJIMYECTBY OAHOTO U3 UCXOJHBIX BEIIECTB UIIU MPOAYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHUH BIAJETh CUCTEMON 3HAHUN 00 OCHOBHBIX
METOJaX HAy4YHOTO TMO3HAHMsI, WCIOJB3YEMbIX B XHMHHU IPU H3YYEHUU
BEILIECTB U XUMUUYECKUX SIBIICHUH (HAOII0/IeHEe, U3MEPEHUE, IKCIIEPUMEHT,
MOJENUPOBAHUE), HUCIOIb30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUSA A
OPUHATUS PEHICHUI B KOHKPETHBIX JKU3HEHHBIX CUTYaIMAX, CBSI3aHHBIX C
BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHMM COONIOJATh TIpaBUjia TOJIb30BAaHUS
XUMHUYECKON TIOCYI0N 1 JTAOOpaTOPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBUiia
oOpamieHusi ¢ BENIECTBAMH B COOTBETCTBHM C MHCTPYKIUSIMH TIO
BBITIOJIHEHHUIO JTA0OPATOPHBIX XUMUUYECKHUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIMOJHATh XUMUYECKUM
AKCHEPUMEHT (TIpeBpalleHUs] OPraHUYECKUX BEIIECTB IPU HArpeBaHUH,
MOJIyYEHHUE HTUJIEHA U W3YUYEHHUE €ro CBOMCTB, KAUECTBEHHbBIC PEAKIIUU
OpraHUYECKUX BEIIECTB, JCHATYypalus OEJIKOB MpU HArpEeBaHWH, I[BETHHIC
peakiuu OEJIKOB) B COOTBETCTBUU C NPABWJIAMH TEXHHKU O€30MaCHOCTH
npu oOpalleHud C BellecTBaMM U J1aOOpPaTOpPHBIM O0OOpPYIOBAaHUEM,
MPECTABIIATh PE3YIbTAThl XUMUYECKOTO JKCIIEPUMEHTA B (OpME 3amicu
ypaBHEHUN COOTBETCTBYIONIMX PEAKIUi W (POpPMYyIHpPOBATH BBIBOJLI Ha
OCHOBE 3THUX PE3yJIbTaTOB;

c(hOpMUPOBAHHOCTH YMEHUM KPUTHYECKHU aHAJIM3UPOBATH
XUMUYECKYI0 HMH(GOpMALUIO, TMOJYy4aeMyl M3 pa3HbIX HCTOYHUKOB
(cpenctBa MaccoBoit mHGopManyu, IHTepHET U APYTHX);

c(hOpMHUPOBAHHOCTh YMEHUU COOJI0/IaTh IIpaBUJIa SKOJOTHYECKH
1eJ1€CO00pa3HOro MOBEJACHUSI B OBITY M TPYJOBOM ACSATEIHHOCTU B LIEISAX
COXPAaHEHMsI CBOEro0 3JI0pOBb M OKPYXKAIOLIEW IPUPOAHOM CpEnBbl,
0CO3HABaTh OMACHOCTh BO3/ICUCTBUS HA KUBBIE OPTaHU3MBbI OMPEAEIEHHBIX
OpPraHMYECKUX BEIIECTB, MOHUMAas cMbIci Tokaszarens 1K, nosacHaTs Ha
npuMepax CrnocoObl yMEHBIIEHUS W MPEAOTBpPALICHUS HX BPEIHOTO
BO3JICHCTBUS Ha OPraHU3M YEJIOBEKA;

JUIs. O0y4YarouIuxcsi C OrPAaHUYEHHBIMU BO3MOXKHOCTSMH 3J0POBBSI:
YMEHHE MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUSA
BEILIECTB U XUMUYECKUX SIBJICHUN;



JUTS CIIETIBIX U CITa0O0BUIANIUX OOYUYAIOIIUXCS: YMEHUE MCTIOIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3Hauenuii JI. bpaitng mns 3amnmcu
XUMUYECKUX (PopMyII.

11 KUIACC

[IpeameTHble  pe3ynbTaThl  OCBOeHMS  Kypca  «OOmas u
HEOPraHUYECKAS] XUMHUS» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKOW COCTABJISIOIICH
€CTECTBEHHO-HAYYHOM KApTUHBI MHUpa, POJIM XMMHUHU B MO3HAHUU SIBIICHUU
npupojibl, B (OPMUPOBAHWU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOM ~ TPAaMOTHOCTH,  HEOOXOAMMON  JUisl  pElIeHUs
NPaKTHYECKUX 3a7a4 M DKOJIOTHYSCKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3/I0POBbBIO U MPUPOJIHOU CPEJIE;

BJIAJICHUE CHUCTEMON XUMHMYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATAIOIIUE MOHATHUS (XUMUUYECKUN 3JIEMEHT, aTOM, U30TOIl, S-, P-,
d- aymeKkTpoHHBIE OpOWTATM aTOMOB, WOH, MOJIEKYJa, MOJIb, MOJISIPHBII
00bEM, BaJICHTHOCTB, DSJICKTPOOTPHIIATEIIBHOCTh, CTENEHb OKHCIICHUS,
XUMUYecKasi CB3b (KOBAJICHTHAs, MOHHAs, METaJUIMYEeCKas, BOJIOPOIHA),
KpUCTAJUIMYECKass pemeETKa, THUMNBI XUMHYECKUX PEaKluil, pacTBOp,
BJIEKTPOJIUTBI,  HEAJIEKTPOJIMTHI,  JAJEKTPOJUTHUYECKAs  AUCCOLMALNS,
OKHMCJIUTEIb, BOCCTAHOBUTENIb, CKOPOCTh  XHMHUYECKOM  PEAKIIUH,
XMMHUYECKOE PABHOBECHE); TEOPUHU U 3aKOHBI (TEOPHUS DJICKTPOIUTUUECKON
auccounannu, nepuoamueckun 3akoH J[. WM. MengeneeBa, 3akoH
COXpPaHEHHSI MACChl BEUIECTB, 3AKOH COXPAHCHUS U MPEBPAIICHUS YHEPTUU
IpU XUMUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUU S3BIK
XAMHUH, MHUPOBO33PCHUYECKHUE 3HAHMS, JICKAIIME B OCHOBE MNOHUMAaHUSA
NPUIMHHOCTA U CUCTEMHOCTH XMMHYECKHMX SIBJICHUU, (PaKTOJOTHUECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBe, IMOJY4YCHUH U  OE30MaCHOM
UCIIOIb30BAaHUM BAXKHEHUIIMX HEOPraHMYECKUX BEIIECTB B OBITYy U
MPAKTUYECKOM JIEATEIIbHOCTH YEJI0BEKA;

c(hOPMHUPOBAHHOCTh YMEHHMHM BBISABIATH XapaKTEpPHBbIC MPU3HAKH
MOHATHH, YCTaHaBJIUBATh 170.4 B3aUMOCBSI3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIME MOHATHS TTPU ONMMUCAHUHM HEOPTAHUYECKUX BEIIECTB U UX
IIPEBPALLCHNN;



c(hOpPMHUPOBAHHOCTh YMEHUHN UCIOJIB30BaTh XUMHUECKYI0 CUMBOJIHKY
JUIsl cOCTaBlieHHs (POpMYJI BEIIECTB M YpPaBHEHUU XUMHUYECKUX DPEAKIUH,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHMS
OT/ICJIbHBIX HEOPTaHMYECKUX BEIIECTB (yrapHblii Ta3, YTJEKUCIBIA ras,
aMMMaK, rami€Has U3BECTh, HEeTallIEHasl U3BECTh, MUTHhEBAsI COJA, TUPUT U
Apyrue);

c(hOPMHUPOBAHHOCTh YMEHUU OMpPEAEIATh BAJICHTHOCTh U CTEICHb
OKHCJICHHS] XUMHUUYECKUX 3JIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTaBa,
BUJI XMMHUYECKOW CBS3M (KOBAJEHTHAasl, HWOHHAas, MeTaJuIM4ecKas,
BOJIOPOJIHASA) B  COCAMHEHUAX, THUI  KPUCTAUIMYECKONW  PEHIETKU
KOHKPETHOTO BEILIECTBA (atomHas, MOJIEKYJISIpHAs, MOHHAs,
METAJUIMYECKAs), XapaKTep CpPeabl B BOJHBIX PAaCTBOpPaX HEOPraHUYECKHUX
COCJIMHECHUM;

c(hOpPMHUPOBAHHOCTh ~YMEHHUM  yCTaHABIMBATh  MPUHAJICKHOCTD
HEOPraHMYECKUX BEIIECTB MO HUX COCTaBy K  ONPEACIEHHOMY
KJIacCy/Tpynme coeAMHeHUH (IIPOCThIe BEIECTBA — METAJIIIBI M HEMETAaJLIbI,
OKCHJIbl, OCHOBaHUS, KUCIOTHI, aM(OTEPHbBIE THIPOKCUIBI, COJIN);

c(hOpPMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICT MEPUOTUYECKOTO
3akoHa /[. 1. MeHneneeBa n 1eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO,
O00BSCHUTENFHYIO U TPOTHOCTHYECKYIO (DYHKITNU;

c(hOPMUPOBAHHOCTh ~ YMEHHMH  XapakTEepU30BaTh  DIIEKTPOHHOE
CTPOCHHE aTOMOB XMMHYECKUX 3JIeMeHTOB 1—4 mepuonoB [lepuoandeckoit
CUCTEMBI XUMUUYeCKUX A1eMeHTOB . 1. MenaeneeBa, UCNoOnb3ysl NOHATUS
«s-, p-, d-3EKTPOHHBIE OPOUTATIY, «IHEPTETUICCKUE YPOBHI», OOBIACHSTH
3aKOHOMEPHOCTH W3MEHEHHUSI CBOICTB XUMHUYECKUX DJIEMEHTOB M HX
COEAMHEHWH 1O mnepuojamM U rpynnaMm llepronnyueckoil cUCTEMBI
XUMHYECKHX dJIeMeHTOB [[. 1. MeHpaeneena;

c(hOpMUPOBAHHOCTh YMEHHUH XapakTEepU30BaTh (OMHUCHIBATH) OOIIIME
XUMHUYECKUE CBOMCTBA HEOPTraHUYECKUX BEILIECTB PA3JIMYHBIX KIIACCOB,
NOATBEPKAATh CYIIECTBOBAHHE TE€HETUYECKOU CBSI3U MEXKITY
HEOPTraHUYECKUMHU BEIllECTBAMU v MTOMOIIIBIO ypaBHEHHI
COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUil;

c(hOPMHUPOBAHHOCTh  YMEHHS  KIACCU(DUIMPOBATH  XUMHUYECKHE
PEaKIMH 10 PA3IMYHBIM MTPU3HAKAM (YHCITY U COCTaBY pearupyrommx



BEIIECTB, TEIJIOBOMY P (PEKTy peakui, H3MEHEHUIO CTENECHEH OKUCIICHUS
3JIEMEHTOB, 0OPATUMOCTHU PEAKIMH, YUYACTUIO KaTalu3aTopa);

chOpPMUPOBAHHOCTh YMEHHMI COCTaBIATh YPaBHEHUS pPeaKIHid
Pa3IMYHBIX THUIIOB, MMOJHBIE U COKPAIIEHHbBIC YPAaBHEHUS PEaKIUid HOHHOTO
oOMeHa, YUUTHIBasI yCIOBHS, MPU KOTOPHIX 3TH PEaKIUU UAYT A0 KOHIIA,

c(OpMHUPOBAHHOCTh YMEHHUM MPOBOAUTH PEAKIMU, TOATBEPKIAIOIINE
KayeCTBEHHbIH  COCTaB  pa3JIMYHBIX  HEOPraHUYECKUX  BEIIECTB,
pacrmo3HaBaTh OMNBITHBIM IyTEM MOHBI, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPHIBATh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKUUN MOCPEIACTBOM COCTABIICHUS 3JIEKTPOHHOIO
OanmaHca dTUX peaKIni;

chOpPMUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBHUCHMOCTH CKOPOCTH
XUMHUYECKON pEeakiuu OT pPa3IMYHBIX (PAKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ACHCTBUS
(mpunnun Jle Hlatense);

chOpPMUPOBAHHOCTh ~ YMEHHUW  XapaKTepU30BaTh  XUMHYCCKHE
IPOIECCHI, JIEKAIHE B OCHOBE MPOMBINIICHHOTO TMONYYEeHUs CEepHOU
KHACJIOTHI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTh NPEACTABICHUN 00
OOIIMX HAYYHBIX HNPUHLHUIAX U IKOJIOTHYECKHUX MPOOIeMax XUMHUYECKOTO
IIPOU3BOJICTBA,

chOpPMUPOBAHHOCTh ~ yYMEHHMH  TPOBOJWUTH  BBIYUCICHUS  C
UCTIOJb30BAaHUEM TIOHSATUS «MaccoBas JOJS BEIIECTBA B PacTBOPE,
OOBEMHBIX OTHOIICHWH Ta30B MPU XUMHUYECKHX pEaKLHUsAX, MAaccChl
BElIeCTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wwin 00BEMY OJTHOTO W3 yYacCTBYIONIMX B PEaKIUU BEIIECTB, TEIJIOBOTO
addekra peakuuy Ha OCHOBE 3aKOHOB COXPAaHEHHUsS MacChl BEIIECTB,
NPEBPAIICHUS U COXPAHEHUS SHEPTUH;

cOpPMUPOBAHHOCTh YMEHUU COOJIOJATh MpaBHJIA IOJIb30BAHUS
XUMHYECKOH TIOCYI0H U JIabopaTOPHBIM 000PYIOBaHHEM, a TAKXKE IMpaBUiIa
oOpaimieHusi ¢ BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKIMSIMH TIO
BBITIOJTHEHHIO JTAOOPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TIAHUPOBATH U BBIIIOJIHATD XUMUYECKHIA
IKCHEPUMEHT (pa3yioKeHHE TIEepPOKCHAa BOJOpOJa B IMPUCYTCTBUU
KaTanau3aTopa, ONpPEIEICHHE CpeIbl pPacTBOPOB BEIICCTB C IOMOIIBIO



YHHUBEPCAIHHOTO UHIUKATOPA, BIMSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON peakluu, peakiud HOHHOTO 0OMEeHa, KaueCTBEHHbIE PeaKINU
Ha cysbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHUSI, PEIICHUE
AKCIIEpUMEHTANIbHBIX 3a7a4 1o TemaM «Mertamibe»y u «Hemeramib») B
COOTBETCTBUM C MPAaBWIAMH TEXHUKH O€30MACHOCTU MpHU OOpaIIeHUH C
BEIIECTBAMU U JaOOPATOPHBIM 000pYIOBAHUEM, MPEACTABISATH PE3YIbTAThI
XUMHUYECKOTO  JKCHepUMEHTa B (QopMmMe  3amucu  ypaBHEHMH
COOTBETCTBYIOIIMX peakuuid u (HopMyJIMpoBaTh BHIBOJBI HA OCHOBE 3TUX
pe3yibTaTOB;

c(OpMHUPOBAHHOCTb yMEHUI KPUTHUYECKU aHAJIM3UPOBATh
XUMHUYECKYI0 HH(OpMAILMIO, TOJY4aeMyl0 W3 pa3HbIX MCTOYHHUKOB
(cpencTBa MaccoBO KOMMyHUKaluu, UHTEpHET U IpyTUX);

c(hOpPMUPOBAHHOCTh YMEHUU COOJI0aTh TpaBUJia 3KOJIOTHYECKU
LeJIeCO00pa3HOro MOBEAEHUSI B OBITY M TPYJOBOM AESATENBHOCTU B LIEISAX
COXpPAHEHUs CBOEro 3J0POBbS U OKPYXKAIOIIEH NPUPOIHON Cpensbl,
OCO3HaBaTh ONACHOCTb BO3JICUCTBUS HA JKUBBIE OPTaHU3MBbI ONPEACIEHHBIX
BEILIECTB, MOHUMAas cmbicn mnokazatens [IJIK, mosicHaTe Ha mnpumepax
CcrocoObl YMEHBIIEHUS U TPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS Ha
OpraHu3M Y€JIOBEKa;

g O0y4arouMxcs C OrPaHUYEHHBIMU BO3MOXHOCTSIMHU 30POBBS:
yMEHUE MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHUS
BELIECTB U XUMHUYECKUX SIBICHUI;

JUISL CIIETBIX U CIa00BUIAIIMX O0YYaIOIIUXCS: YMEHUE UCIOJb30BaTh
penbedHO-TOUeUHYI0 cuctemy oOo3Hauenuit JI. bpaitns mis 3amucu
XUMHUYECKUX (HOPMYIL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

HaunMeHoOBaHME KosmyecrBo yacos
Ne
u/n pa3aeJioB H TeM B KonTpoabHbie
cero
MporpaMMbI padoThI

Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XMMHH

[Ipenmer
OpraHNu4eCcKOu
xumuu. Teopust

1.1 CTpPOCHUS 3
OpraHUYECKUX
coenuHeHuit A. M.
byrneposa

Hroro no paszneny 3

Pa3znen 2. YrieBoaopoabl

[IpenenbHbie

2.1 YIJIE€BOJOPOJIBI — 2
aJIKaHbI
Henpenenbubie

2.2 YIJIEBOJIOPOSIBL: 6

AJIKCHBI,

IIpakTHyeckue
padoThI

JaekTpoHHble (LU(PpoBbHIE)
o0pa3oBaTe/bHbIE PeCypChl



AJIKaAUCHBI,
AJIKMHBbI

)3 ApomaTtnueckue
' YIJIEBOIOPOIBI

[IpupoaHsie
UCTOYHUKHU

24 3 1
YIIIEBOLOPOAOB U

UX TepepadoTKa
Hroro no pazaeny 13

Pasznen 3. Kuciopoacoaepskamue opranndeckue coeJuHeHUst

3.1 Crnuptsl. Genon 3
ANbIEruas!.
39 KapGonossie 7
KHACIOTEL. CIIOKHBIE
3¢upbl
3.3 VrneBoasl 3 1
Hroro no pazaeny 13

Pa3nea 4. Azorcoaepikaniue OpraHu4ecKue coeJUHeHHs

AMUHEL
4.1 AMHWHOKHUCIIOTHI. 3
benkn



Htoro no pazneny 3

Pa3znen 5. BbicokomoJieKy/JIsIpHbIE COeIUHEHUSA

[Tmactmaccer.
5.1 2
Kayuyku. Bonokna
Hroro no pazaeny 2
OBUIEE KOJIMYECTBO
YACOB I10 34

[TPOTPAMME



11 KJIACC

HanMeHOBaHHe Ko/in4ecTBO 4acoB
Ne
pp  PASACIOB HTEM B KoHTpo/IbHbIE
cero
HpOrpaMMbl paGoTE!

Pasznea 1. Teopernueckne 0CHOBbI XUMUM

CtpoeHune aTOMOB.
ITepronnueckuii
3aKOH B

1.1 [lepuoanueckas 3
CHCTEMa XUMUYECKUX
sneMeHToB /[l. W.
Menneneera

CTpOCHI/IC BCIICCTBA.

1.2 Mmuoroo6pasue 4
BELIECTB
13 XuMHyecKue 6 1
peakuuu
Hroro no pazneny 13

Paznen 2. Heopranuueckasi xumusi
2.1 MeTtamnsl 6

2.2 Hewmerasuibl 9 1

IIpakTHyeckue

padoThI

duaexkTpoHHbIe (UH(poBbHIE)
o0pa3oBaTe/ibHbIE pecypcChl



CBs3b

23 HCOPTaHUYCCKUX U

OpraHMYECKHUX
BEILIECTB

Hroro no pasaeny

Pa3znea 3. Xumus u :Kn3HbL

3.1 XUMHA U )KA3HDb
Hroro no pazaeny

OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

17

34






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne

n/ Tema ypoka
n

[Ipenmer opranndeckoit
XUMUH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

Teopus crpoeHus
OPraHUYECKUX COCIUHEHUIN
A. M. bytneposa, eé
OCHOBHBI€ ITOJIOKEHUS

IIpencraBnenue o
KJaccu(uKanuu
OpPTaHUYECKUX BEUICCTB.
Howmenknarypa
(cucremaTuyeckas) u
TpPUBHAJIbHbIC Ha3BaHUS
OpPraHUYECKUX BEIIECTB

AnKaHBI: cOCTaB U CTPOCHHC,
TOMOJIOTUYECKHUI paa

KoauuyecTBo yacoB

K
Beero OHTPOJIbHbIE
padoThI
1
1
1

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl



10

11

12

Meran u sTan —
MIPOCTENIINE MTPEICTABUTEIN
AJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJEH U NIPONUIEH —
[IPOCTEUIINE ITPEACTABUTEIN
AJIKCHOB

[IpaxTuyeckas padora Ne 1.
«ITomydenue sTuneHa u
M3YUYEHHUE €r0 CBOMCTB)»

Ankanuensl. bytaauen-1,3 u
MeTunoyTaaueH-1,3.
[Tonyuenne CHHTETUYECKOTO
Kay4dyKa ¥ pe3UHBI

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKHUH PS/I.
A1eTuIeH — NpOoCTEeUIINi
MIPEICTABUTEND AJIKUHOB

Brrancaenus mo YPaBHCHUTIO
XUMHUYECKOU pCaknumn

ApeHbI: 0EH301 M TOJTYOIL.



13

14

15

16

17

18

19

Tokcu4HOCTH apCHOB

I'eneTnyeckas CBA3b
YIJIEBOAOPOIOB,
MIPUHAJIEKAUX K
pa3IMYHBIM KJlaccam

[IpupoaHbie UCTOYHUKHU
YTIEBOIOPOAOB: IPUPOAHBIN
ra3 ¥ MonyTHbIE HEPTIHbIE
ra3pl, He()Th U MPOTYKTHI €€
nepepaboTKu

[IpupoaHbie HCTOYHUKHU
YTIEBOIOPOAOB: MIPUPOTHBIN
ra3 v Oy THbIE HEPTSIHbIC
ras3bl, HeTh ¥ MMPOAYKTHI €&
nepepaboTKu

KonrtponsHast pabora o
pazaeny «YTriaeBogopoabh»

[IpenenbHbIe OTHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHO.
Bonpopoanas cBsizb

MHOroaroMHbI€ CIIUPTHI:
STUJIEHIJIMKOJb U TJINLEPUH

DeHOoII: CTpocHUE



20

21

22

23

24

25

26

MOJIEKYJIbI, PU3NYECKUE U
XMMHYECKHE CBOMCTBA,
IIPUMEHCHUE

Anpaeruapl: GopmManbaeTuI
U aleTalbAerua. ALIETOH

OIHOOCHOBHBIE TIPEIETbHBIC
KapOOHOBBIC KHCIIOTHI:
MypaBbHUHas U YKCYCHas

[IpakTrueckas padota Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOU KHCIIOTBD»

CTeapI/IHOBaH H OJICMHOBAsA
KHCJIOTBI, KaK IMPEACTAaBUTCIIN
BBICIIHUX Kap6OHOBBIX KHUCJIOT

MpEi1a Kak coJIi BBICIIAX
KapOOHOBBIX KUCIIOT, HX
MOIOIIEE NENCTBUE

CrnoxHble 3(hupblI Kak
IPOM3BOJIHBIE KAPOOHOBBIX
KUCHOT. ['Mapoin3 CI0KHBIX

3¢upoB
JKupsr: runpoinus,
IIPUMEHEHMUE,



27

28

29

30

31

32

33

Ouooruueckasi poib KHPOB
YrneBoasl: cOCTaB,
KJIacCu(pUKAIIHSL.
Baxwueiime npeacTaBUTeINu:
[III0K03a, PPYKTO3a,
caxaposa

KanMaJ'I " OEJIK0JI0O3a KaK
IIPHUPOIHBIC ITOJIUMEPDLI

KontposnbHas pabora no
paszeiny
«Kucnopoaconepxkamue
OpPraHUYECKUE COETUHEHUS

AMWHBI: METHJIAMHH U
AHUJINH

AMUHOKHCIIOTHI KaK
amM(OTepHbIC OPraHUIECKUE
COEIUHEHHS, UX
OHOJIOrHMYECKO€E 3HAUCHHE.
Ilentuanl

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE
COECTMHEHUS

OCHOBHBIE TTOHSTUS XUMHUHU



BBICOKOMOJIEKYJISIPHBIX

CO€JUHEHUI

OCHOBHBIE METOIBI CHHTE3A

14 BBICOKOMOJICKYJISIPHBIX
coeguHenui. I1macTMaccsl,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

34



11 KJIACC

Ne
n/ Tema ypoka

XUMHUYECKHH DJIEMEHT. ATOM.
DnexTpoHHask KOHPUTYpaLus
aTOMOB

[Iepuonnueckuii 3aKOH U
[lepuoanueckas cuctema
XUMHYECKHX d1eMeHToB /1. H.
MenneneeBa, nX CBSI3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX IIEMEHTOB U
UX COEIUHEHUH M0 rpynnam u
nepuojiaM. 3HaueHHUe
NEPUOJINIECKOT0 3aKOHA U
CHCTEMbl XMMUYECKUX 3JIEMEHTOB
J.1. Menneneesa B pa3BUTUU
HAYKH

CtpocHue BelecTsa.

KoaudecTBO 9acoB

Beero KonTpoabHbie
padoThI
1
1
1
1

IIpakTnyeckue
padoTsbI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl



XuMH4YecKas CBA3b, €€ BUIBI,
MEXaHHU3MBbI 00pa30BaHUs
KOBAJIEHTHOU CBs3U. BogopoiHas
CBSI3b

BanenTHocTs.
DIIEKTPOOTPULIATETHHOCTD.
Crenenb okuciieHus. BemecTpa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOECHUS

ITonsatue o AUCIICPCHBIX CUCTEMAX.
HUctunneie n KOJIJIOMAHBIC
pactBopsl. MaccoBas 101
BEIIECTBA B PaCTBOPE

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHWYECKUX COCTMHEHUMN.
I'eneTnyeckas CBA3b
HEOPraHWYECKUX BEIIECTB,
Pa3IMYHBIX KJIACCOB

Krnaccudukanus XuMruueckux
peakiuii B HEOPraHMYECKOU U
OpraHUYeCKON XUMHH. 3aKOH
COXpaHEHHUs MaCChl BEILECTB;
3aKOH COXpaHEHUs U
MIPEBPAICHUS IHEPTUU TTPU



10

11

12

13

14

XUMHUYCCKUX PCAKIHAX

CxopocTts peakiuu. O6paTumbie
peakuu. XMMHUYECKOE paBHOBECUE

[IpakTuyeckas padora Ne 1.
«BnusiHue pa3nuuHbIX (GaKTOPOB
Ha CKOPOCTh XUMUYECKOI
peakuum»

DNEeKTPOIUTHYECKAs JUCCOLUAIMS.
[TonsiTre o BOIOpOAHOM
nokasatene (pH) pactBopa.
Peakiiun noHHOTO OOMEHa.
I'mpponus opraHu4ecKux u
HEOPTraHUYECKUX BEIIECTB

OKUCIIUTEIIBHO-
BOCCTAaHOBUTEIIHHBIC PEAKITHH.
[TonsiTre 006 AeKTpoIH3e
pacIuIaBoB U pacTBOPOB COJICH

Kontposnbnas paboTa no pazaeny
«TeOpeTI/I‘-ICCKI/Ie OCHOBBI XUMUN)

MeTaiiel, UX TOJIOKCHHE B
[Iepnonnueckoit cucreme
XUMHUYeCKHX djiemeHToB 1. 1.
MeHnneneesa 1 0COOEHHOCTH
cTpoeHusa atomoB. OO01e



15

16

17

18

19

20

21

(bI/BI/I‘-ICCKI/Ie CBOIMCTBa METAJLJIOB

CrnnaBbl METaJIIOB.
DNEKTPOXUMHUECKUN Psift
HanpsH>KEHUA METaJJIOB

XUMHUYECKHE CBOCTBA
BOKHEUIIINX METAJUIOB (HATPHIA,
KaJIMi, KaJIbIIMi, Mardui,
ATFIOMUHHN) U UX COCTMHCHUN

XUMHUYECKUE CBOMCTBA XpoMma,
MeEIU U UX COEeNUHEHUI

XUMU4YeCKre CBOMCTBA ITUHKA,
JKere3a M UX COeqUHEHU N

[TpakTrueckas padota Ne 2.
"Pemenue skcriepuMeHTaIbHbBIX
3aga4 no reMe « MeTaniey"

Hemerannsl, uX nmonosxkeHue B
[Iepuonnueckon cucreme
XUMHYECKHUX d1eMeHToB /1. H.
MenzeneeBa 1 0COOCHHOCTH
CTPOCHHUS ATOMOB

du3nueckue CBOMCTBa
HEMETAJIJIOB. AJUIOTPOIUS
HEMETaJLIOB (Ha mpuMepe



22

23

24

25

26

27

28

29

KHCcIopo/a, cepsl, hochopa u
yriaepoaa)

XUMHUYEeCKHE CBOMCTBA TaJIOICHOB,
CEphl U UX COCTMHEHUI

XnMHYecKre CBOMCTBA a30Ta,
dbocodpa u UX coeTMHCHUI

XUMHUYECKUE CBOMCTBA yIJIepo/a,
KPEMHHUS ¥ UX COETUHEHU

[IpuMeHeHne BaxKHENIINX
HEMETAJJIOB U UX COCAMHECHUN

O000I11IeHNE U CUCTEMATHU3AIMS
3HAHUH 110 TeMe «HemeTramas.
Brrurciienus mo ypaBHEHUSIM
XUMHYECKHX PEaKIMH 1
TEPMOXHUMHUYECKHE PACUETHI

[TpakTrueckas padota Ne 3.
«Pemenue sKcriepuMeHTaIbHBIX
3aga4 no teMe "Hemetaminr"»

KonTponbHas pabora no temam
«Metamiaey u «HemeTamisn)

HeOpFaHI/I‘IeCKI/IC U OPTraHUYCCKHUC
KHCJIOTHI. HeOpFaHI/IHCCKI/Ie u
OpraHU4YCCKUC OCHOBAHUA



30

31

32

33

34

AMdoTepHbIe HeOpraHUYECKHe U
OPraHUYECKHUE COCTUHEHUS.
T'eneTnueckas CBA3b
HEOPraHUYECKUX U OPraHUYECKUX
BCIIIECTB

POJIB XUMHUHU B O6€CH€‘~I€HI/II/I
IKOJIOTHYECKOH, SHEPreTUICCKON U
MUIIEBON O€30MTaCHOCTH, PA3BUTHHU
M€ IMITHHBI

[IpencraBienust 06 oOmMUX
HAYYHBIX IPUHIUITAX
MIPOMBIIIIICHHOTO TTOJTyYeHUS
BaKHCUIIIMX BEILECTB

Yenosek B MHPE BEIIECTB U
MaTcprajioB

Xumus u 3J0pPOBEE YCIOBCKA

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YHEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChI

CETU UHTEPHET



