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MNOSACHUTEJIBHAS 3AITMCKA

[IporpamMma 1Mo XMMHUHM Ha YpOBHE cpeaHero oOmiero oOpazoBaHHMs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obOpazoBanuu B Poccuiickoit ®eneparumy,
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUs (perepaibHOM 00pazoBaTENbHON MPOTPAMMBI CPEHETO OOIIETro
obpazoBanus (POII COO), mpencraBneHHbIXx B DeaepaqbHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
crangapre COO, c¢ yuérom Konuenmmm mpernogaBaHusi y4eOHOTO TpeaMeTa «XUMHS» B
oOpa3oBaTenbHBIX  opraHm3amusx  Poccuiickoit ~ Dexepannu,  pealu3ylOIIUX  OCHOBHBIC
oOpa3oBaTelbHBIE TMPOTPaMMBbl, M OCHOBHBIX TNOJOXKEHUH «CTpaTerudl pa3BUTHS BOCIUTAHHUS B
Poccwuiickoit @eneparuu Ha iepuo 1o 2025 roga» (Pacnopsikenne [IpasurensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY TOAX0/IOB K pa3paboTKe MporpaMMbl MO XHMHUH, K OMPENEICHUIO0 OOIIeH CTpaTteruu
oOyueHus1, BOCIIUTAHUS U Pa3BUTHsI 00yUYaIOLIUXCs CPEACTBAMU y4eOHOro npeaMera «XuMus» it 10—
11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KOHIeNTyaidbHble mnojoxeHus PrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1IeJIel, COJEp’KaHUs, pe3yJbTaToB OOy4eHHs W TpeOOBaHW K YpPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe oOpa3zoBaHME, MOTYyIaeMO€ BBIITYCKHUKaMH OO0IIe00pa3oBaTeIbHON OpraHu3alnm,
SBIIIETCS HEOThEMJIEMOW 4YacTblo HMX 00pa3oBaHHOCTU. OHO CHYXHUT 3aBEpIIAIOIIUM 3STaroM
peayin3alyy Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYITNX [IEIO0CTHOM
CHCTEME XHMHYECKOTO O00pa3oBaHMA. OTH IIEHHOCTH KAacaloTCsl TO3HAHWS 3aKOHOB MPUPOJIHI,
(bopMHUpOBaHHS MUPOBO33PEHHS U O0ILEH KYIbTYphl YEJIOBEKA, @ TAKKE IKOJIOTHYECKH 0O0CHOBAHHOTO
OTHOLIEHHUsI K CBOEMY 3JI0pOBbI0 M NpPUPOAHON cpene. Peanusyercs xumumueckoe oOpa3oBaHHe
00y4JaronMXxcsi Ha YpOBHE CPEIHEro 00IIero 00pa3oBaHus CPeACTBAMHU yUeOHOTO MpeaMeTa « XuMUsD»,
CoJiepKaHKE U MOCTPOEHUE KOTOPOTO OMPEESICHBI B IPOrpaMMe [0 XUMHUH C yIETOM CHeNU(PUKN HAyKH
XUMUH, €€ 3HaYeHHs B MO3HAHWMU IPUPOJIBI M B MAaTEPUAIBHOM JKU3HU OOILIECTBA, a TAKXKE C YUETOM
00X 1esedl ¥ NPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CUCTEMBI CPETHETO OOLIEro
obOpazoBanus B Poccuiickoii deaepanum.

XUMHS Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HayK HUIpaeT 0ocoOyl0 poJib B COBPEMEHHOM
LIUBWIM3ALMY, B CO3JaHUM HOBOM 0a3bl MaTepHaiabHOM KyiabTypbl. OHa BHOCUT CBOW BKJIaja B
(GbopMupOBaHHE PALMOHATIBHOIO HAYYHOT'O MBILIUIEHUS, B CO3JaHME LIEIOCTHOIO MpPEICTaBIECHUS 00
OKpYXKaroIlleM MUpPE KaK O €IUHCTBE IPUPOIbI U UeJIOBEKa, KOTOpoe (OpMHUPYETCsl B XUMUHU Ha OCHOBE
[IOHMMAaHU BEIIECTBEHHOT'O COCTaBa OKPYXKAIOLIEr0 MUPA, OCO3HAHUS B3aUMOCBS3U MEXKIY CTPOCHUEM
BELIECTB, X CBOMCTBAMU M BO3MOKHBIMU OOJIACTSIMU ITPUMEHEHMUS.

TecHo B3aMMOJEHCTBYSI C JAPYIMMM €CTECTBEHHBIMH HAyKaMH, XMMHMs CTajla HEOThEeMIIEMOU
YacThI0O MMPOBOHM KYJIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIIEHIHOTO TPY/Aa M U3HH KaXJOTO WieHa
oOmectBa. CoBpeMeHHas XMMHsA Kak HayKa CO3MJarelbHas, KaK HayKa BBICOKHX TEXHOJIOTHI
HampaBjeHa Ha pElIeHUE INI0OAIbHBIX MPOOJEM yCTOMUMBOIO Pa3BUTUS YEIOBEYECTBA — ChIPHEBOM,
SHEPreTUYECKO, MUILIEBOM, IKOJIOTHUECKONH OE30MaCHOCTH U OXPaHbI 3710POBBSI.

B cooTBeTcTBUY ¢ 00IIMME LEISIMU U TPUHIMIIAMU CPEIAHEro 00I1ero oopa3oBaHus Cojiep KaHue
npeamera «Xumus» (10—11 kmacesl, 6a30BbIi YpOBEHb U3YUEHUS) OPHEHTUPOBAHO MPEUMYILECTBEHHO
Ha  OOMIEKYJbTYPHYIO TOJTrOTOBKY OOYdYaroOUIMXCs, HEOOXOAMMYI0 MM  JUIi  BbIpAaOOTKH
MHUPOBO33PEHYECKUX OPHEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOJKEHUS
00pa30BaHus B pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocTaBnsiomMUMHU TpeaMeTa «XUMUsD SBISIOTCA 0a30Bble Kypchl — «OpraHudyeckas XUMHSD» U
«OO0mas 1 HeopraHW4eckas XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPXKaHHUS KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BOM HAYKH: CUCTEMa 3HaHUH M0 HEOPTAaHWYECKON XUMUU (C BKITIOUEHHEM 3HAHUN U3 001Iei



XMUMHH) U OpraHnYecKor xumuu. @OopMUPOBaHUE JAaHHOIN CUCTEMBl 3HAHUW IIPU U3YYEHUU IpeaMeTa
o0ecrieynBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO MHOTO0Opa3Hsl BEIIECTB Ha OCHOBE OOIIMX MOHSITHH,
3aKOHOB U TEOPUU XUMUHU.

Crpykrypa conepxkanusi KypcoB — «Opranudeckast Xumusi» U «O011as 1 HEOPTaHUYECKasT XUMHSD)
copMupoBaHa B MpoOTrpamMMe 1O XMMHHM Ha OCHOBE CHCTEMHOTO IOAXO0Ja K M3YyYCHHIO y4eOHOTO
Marepuaga ¥ OOYCJIOBJIEHA HCTOPHMYECKH OOOCHOBAaHHBIM pa3BUTHUEM 3HAHUN Ha OIpenelIEHHBIX
TEOPETUYECKUX YPOBHSIX. Tak, B Kypce OpraHM4ecKOd XMMUU BEILIECTBA PACCMATPUBAIOTCS Ha YPOBHE
KJIACCUYECKON TEOPUH CTPOEHUSI OPraHUYECKUX COEITMHEHUH, a TAKXKE Ha YPOBHE CTEPEOXUMHUECKUX U
AJIEKTPOHHBIX MPEACTABIEHUN O CTpoeHuH BemiecTB. CBeneHus 00 M3y4aeMbIX B Kypce BEIIECTBaX
JA0TCSl B Pa3BUTHH — OT YIJIEBOJIOPOJOB JIO0 CJIOKHBIX OMOJIOIMYECKH aKTUBHBIX COeIMHEHUH. B kypce
OpraHMYecKOM XHMMHM TMOJy4aloT pa3BUTHE C(OPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOLIETO
00pa3oBaHUs IEPBOHAYAIBHBIE MTPEICTABICHHS O XUMUYECKOH CBA3H, KJIaCCU(PUKAITMOHHBIX TPU3HAKAX
BEIIECTB, 3aBUCMMOCTH CBOMCTB BELLIECTB OT UX CTPOEHUS, 0 XUMUUYECKOM peaKkiuu.

[Tox HOBBIM yriiom 3peHus B mpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAaeTCs U3yUYEHHBIN
Ha YpOBHE OCHOBHOI'O 00I1Iero 00Opa3oBaHMs TEOPETUUECKUI MaTeprai U (PaKTOIOrH4YECKHE CBEACHUS
0 BEIIECTBAaX M XUMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0mas 1 HeopraHu4eckast XuMus»
oOyyarouuMcsi MpeloCTaBIAeTC BO3MOKHOCTh OCO3HATh 3HAUEHHE IEPUOJUYECKOTO 3aKOHa C
OOLIETEOPETUUECKUX M METOAOJIOTHYECKUX MMO3UIUH, TIy0’ke MOHATh HCTOPUYECKOE H3MEHEHHUE
(YHKIIHI 5TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBICHSIONMIECH U TPOTHOZUPYIOIICH.

Ennnas cucrema 3HaHMI O BaXKHEHIIMX BENIECTBaX, MX COCTaBE, CTPOEHUM, CBOMCTBAX U
MPUMEHECHHUH, a TaK)K€ O XMUMHYECKUX PEaKIHUAX, MX CYIIHOCTH W 3aKOHOMEPHOCTSX MPOTEKAHUS
nonosHsieTest B kKypcax 10 u 11 kmaccoB anemMeHTaMu coaep KaHus, UMEIOIIUMU KYJIbTYPOJIOTMYECKHUI
U TPUKIATHON XapakTep. JTU 3HaHHS CIIOCOOCTBYIOT MOHMMAHUIO B3aHMMOCBSI3M XUMHUHU C APYTUMU
HayKaMH, pacKpbIBAalOT €€ pOJib B IIO3HABATEIIBHOW M MPAKTHUYECKOW JEATEIbHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCIIUTAaHUIO YBO)XEHUS K MPOIIECCY TBOPUECTBA B 00JACTH TEOPUM M MPAKTHUECKUX
MPWIOKEHUH XUMUHU, IMOMOTAIOT BBITYCKHUKY OPHEHTHUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO
3HAYUMBIX MpoOIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICITUBATh UH(GOPMALIUIO U IPUMEHSTh
€€ 1711 NOTIOJIHEHUSI 3HAHUM, PELIEHUS] MHTEJUIEKTYaJIbHbIX U SKCIIEPUMEHTAJIbHBIX UCCIIEI0BATEIbCKUX
3anau. B nenom cogepxanue yueOHOTO npeaMera « XUMUs TaHHOTO YPOBHS N3YUEHUSI OPUEHTUPOBAHO
Ha popMUPOBaHUE Y 00YUAIOMINXCS MUPOBO33PEHYECKON OCHOBBI [Tl MOHUMaHUsI GUI0co(CKUX Uaei,
TaKUX KaK: MaTepHalbHOE €IMHCTBO HEOPraHUYECKOTO W OPraHM4ecKoro Mupa, 0O0yCIOBIEHHOCTb
CBOWCTB BEIIECTB KX COCTAaBOM U CTPOEHUEM, I[103HABAEMOCTb HPHUPOAHBIX SIBICHHA IIyTEM
OKCIEPUMEHTa M PpEUICHHs MPOTHUBOPEUYHM MEXIy HOBBIMH (akTaMd U TEOPETHYECKUMHU
MPEANOChIIKaMU, OCO3HAHUE POJIM XMMUU B PEIICHUH 3KOJOTHYECKHX MpoOJieM, a Takke MmpoodieM
cOepekeHUs SHEPTeTHUYECKUX PECYPCOB, ChIPhs, CO3JJaHMsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muiane pemienus 3amad BOCIUTAHUS, Pa3BUTUS U COLUANIM3AINU OOYYArOMIMXCS MPUHSTHIC
MporpaMMOM IO XMMHUHM TMOAXOJbl K ONPEICICHUIO COAEpKaHUS M TOCTPOEHUS Mpeamera
Mpea1ycMaTpuBaoT GOpMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX JACUCTBUI, MEIOLIUX 0a30BOE 3HAUCHUE
JUIS pa3IMYHBIX BUJIOB JESATEILHOCTH: PElIeHus MpoOieM, MOKCKa, aHamu3a 1 00paboTKu HHPOpMAIUH,
HEOOXOUMBIX Ui TPUOOPETEHHs ONbITa MPAKTHUYECKOW U HCCIIEeN0OBATeNbCKON JesTeNbHOCTH,
3aHUMAIOLIEN Ba)KHOE MECTO B MO3HAHUM XUMHMH.

B mpakTuke mpemnogaBaHus XMMHUHU Kak Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, Tak U Ha
YPOBHE cpeHero oOmiero oOpa3oBaHus, MU ONPEAEICHUN COJepPKATEIbHON XapaKTepUCTUKU Liesei
M3y4YeHUs TMpeaMEeTa HalpaBJI€HWEM [EPBOCTENIEHHON 3HAUYUMOCTH TPAAUIIMOHHO MPU3HAETCA
(hopMHUpOBaHKE OCHOB XMMUYECKOW HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHIECKOU



NESITEILHOCTH YEJIOBEKA M KaK OJJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. C METOAMYECKON TOUKHU
3pEHUsSI TAKOU MOX0]] K ONIPEICICHUIO 1IeJIel U3YYeHUS IIPEIMETA SIBJISICTCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOUM TOYKE 3pEHUS TVIABHBIMU LIEISMH U3YUCHUS TpeaMeTa «XuMush» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBISAIOTCS:

e (opmupoBaHUE CHCTEMBI XUMHUYECKUX 3HAHWN KaK BaXKHEUIIICH COCTABIISAIONICH €CTECTBEHHO-
Hay4YHOW KapTUHBI MHpPA, B OCHOBE KOTOPOM JieXkKaT KIIIOUEBBIC TOHATHS, (PyHIaMEHTAIbHBIC
3aKOHbI M TEOPUU XHMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHHME M TOHHUMAHHE CYIIHOCTH
JOCTYITHBIX 0000IIEHNH MHUPOBO33PCHUECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEH HX
Pa3BUTHUA U CTAHOBJICHUS;

e (opmupoBaHWE W pa3BUTHE MPEACTABICHUA O HAYYHBIX METOJAX ITO3HAHHS BEIISCTB M
XUMHUYECKUX PEeaKlnid, HEOOXOAUMBIX TSI TPUOOPETEHUSI YMEHUN OPUEHTHUPOBATHCS B MUPE
BEIIECTB W XUMHYECKUX SIBIICHHM, HMEIOIIUX MECTO B TMPHUPOJE, B TMPAKTHUYECKOW U
MMOBCEIHEBHOMN JKU3HH;

® pa3BUTHE YMEHUW U CIOCOOOB JIEATETHLHOCTH, CBSI3aHHBIX C HAOJIOJIEHHEM M OOBSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJII0ICHUEM MPaBUII 0€30MacHOTO OOpaIeHHs C BEIIECTBAMU.

Hapsiny ¢ »Tum, conmepkaTtenbHas XapaKTepUCTHKA IeJied W 3a7ad W3y4deHUs IpeaMeTa B
MporpaMMe IO XMMHUHU yYTOYHEHA W CKOPPEKTHPOBAaHA B COOTBETCTBHU C HOBBIMU MPUOPHUTETAMH B
cucteMe cpeaHero oomiero ooOpazoBaHus. CerojHss B TPENOJaBaHUM XHMHUH B OOJBIICH CTETCHH
OTHAETCS MPEANOYTCHHE MPAKTHYECKON KOMITOHEHTE COJepKaHUs OOY4YEeHHs, OPUCHTHPOBAHHOW Ha
MOATOTOBKY BBITYCKHHKA 00I1€00pa3oBaTeIbHON OpraHu3aliy, BJIAJCIONIEro He HaOOpoM 3HaHMM, a
(YHKIIMOHATEHON TPaMOTHOCTHIO, TO €CTh CITOCO0AMU W YMEHHUSIMU aKTHBHOTO TOJIYYCHUS 3HAHUU U
MPUMEHEHUS] UX B peabHOM KU3HH ISl PEUICHUS MPAKTUYECKUX 3aay.

B cBs3u ¢ 5TUM MpH u3ydeHUU npeaMera «XUMUs» JOMUHHUpYIOIIee 3HaYeHHe MPHOOpeTaroT
Takue LEeIH U 3a/1a41, KaK:

ajanranus oOydyarouuxcs K YCJIOBHMSIM JMHAMUYHO Da3BUBAIOLIErOcs MHUpa, (HOpMUPOBaHUE
WHTEJJIEKTYaJbHO  pPA3BUTOM  JMYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO, COTPYAHHYECTBY,
CaMOCTOSITEJIBHOMY TMPHUHATHIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

(dbopmupoBaHre y oOydaroluxcs KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLUN), UMEIOIINX
YHHUBEpPCaJIbHOE 3HAUCHUE JJIS1 Pa3IMYHbIX BHJIOB JESITEILHOCTH: PELICHUS pobiieM, MOUCKa, aHAIN3a
1 00paboTKH HHPOPMAIIH, HEOOXOIUMBIX IS IPUOOPETEHHS OTbITa ACITEILHOCTH, KOTOpAs 3aHUMAET
BAYKHOE MECTO B MO3HAHWU XUMUH, a TAKXKE U1 OLEHKU C MO3UIUIN SKOJIOTHUECKON 0e30macHOCTH
XapakTepa BJIUSHUS BEIECTB M XUMUYECKHX IIPOIIECCOB HA OPTaHU3M UYeJIOBEKa U MIPUPOIHYIO CPEAY;

pa3BUTHE TIO3HABATENBHBIX HHTEPECOB, MHTEIUIEKTYalbHBIX MU TBOPYECKHX CIIOCOOHOCTEM
oOyuaronuxcs: crnocoOHOCTH CaMOCTOSITENBHO MPUOOPETaTh HOBBIE 3HAHMSI 10 XUMUU B COOTBETCTBUU
C JKU3HEHHBIMH MOTPEOHOCTSAMH, HCIIOJIb30BATh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH IS
MOUCKA U aHau3a y4eOHOM 1 HaydYHO-TIOMYASPHON HH(OPMALIMK XUMUYECKOTO COJCPKAHUS;

dbopMHpoBaHHE U PAa3BUTHE y OOYYAIOUIUXCS ACCOLMATUBHOTO W JIOTUYECKOTO MBIIUICHUS,
HaOI0aTeIbHOCTH, COOPaHHOCTH, aKKyPaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOAUMBI, B YACTHOCTH, TIPU
MJIJAHUPOBAHUU U MPOBEIEHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCITUTaHHE Y 00y4aronmxcs: yOeK IEHHOCTH B TYMaHUCTHUECKON HANpPaBIEHHOCTH XUMHH, €€
BaYKHOUM POJIM B PEIICHUU TI00ANBHBIX MPOOJIEM PallMOHATBFHOTO MPHPOA0NOIb30BaHUS, TIOTIOTHEHHUS
SHEPreTHUYECKUX PECypCOB M COXpaHEHHs NPUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH
OepeXKHOTO OTHOIICHHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETEHHUS OIBITa UCTIOBE30BAHUS
MOJYYEHHBIX 3HAHUU I MPUHATUS TPAMOTHBIX PEIICHUNM B CUTYyalUsiX, CBSI3AHHBIX C XUMHUYECKUMU
SIBJICHUSIMU.



B yuebHOM 1mane cpeaHero oomiero o0pa3oBaHus npeaMeT « XUMHsD» 0a30BOT0 yPOBHS BXOJIUT
B COCTaB IpeAMETHOM obsactu «EcTecTBEHHO-Hay4YHBIE ITPEIMETHD.

OO11ee 4yuCIIO 4acoB, OTBENEHHBIX I U3yYE€HUSI XUMUH, Ha 6a30BOM YPOBHE CPEIHEro OOIIEero
oOpa3oBanus, coctaBisier 68 yacos: B 10 kiacce — 34 ygaca (1 gac B Henento), B 11 kmacce — 34 gaca (1
4ac B HEJIEINIO).

COJEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperudeckne 0CHOBbI OPraHUYeCKON XUMUM

[Ipeamer opranuyeckoil XuMuu: €€ BOZHUKHOBEHHE, PA3BUTHE M 3HAUCHUE B MOJTYYCHUH HOBBIX
BEIIECTB U MaTeprasioB. Teopus CTpoeHHs opraHuueckux coequHeHuii A. M. byrneposa, e€ ocHOBHbIE
nojoxeHus. CTpyKTypHbIE (OPMYJIBI OPTaHUYECKUX BEIMIECTB. [ OMOJIOTHSI, U30MEpHUs. XUMHUUYECKas
CBSI3b B OPraHUYECKUX COCMHEHUSX — OJJMHAPHBIC U KPATHBIC CBSI3U.

[IpencraBnenne o kimaccuukanuy OpPraHMYECKHX BemiecTB. HomeHKIaTypa OpraHMYecKux
COCTMHEHUH (CHCTEeMaTHYeCKas) W TPUBUAIbHBIC HA3BaHUS BAXKHEUIIUX TPEJICTABUTENICH KJIaCCOB
OpPraHUYECKUX BEIIECTB.

OKCNEPUMEHTATBHBIE METOJbI M3yYEHUS BEIIECTB W WX TMPEBPAIIECHUN: O3HAKOMJICHHE C
oOpasaMu OpPraHMYEeCKUX BEIIECTB M MaTepuajaMd Ha HMX OCHOBE, MOJCIMPOBAHHUE MOJCKYJI
OPraHWYECKUX BEIIECTB, HAONIOJCHUE W OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB IO IMPEBPAIIECHUIO
OpraHWYECKUX BEIIECTB MPH HarpeBaHuM (IJIaBJICHUE, OOYTITUBAHUE W TOPECHHE).

YriaeBoaopoabl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psii. MeTaH 1 3TaH — MPOCTEHIINE NPEACTABUTEIIN
aIKaHOB: ()M3MYECKHE W XUMHUYECKHE CBOICTBa (peaklMU 3aMEIIeHHs M TOPEHHUs), HAXOXIACHHUE B
MIpUPO/Ie, NOJyUeHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psif. OTUIEH M MOPONWIEH — MPOCTEUIINE
MPEJICTAaBUTENIM  QJIKEHOB: (U3WYECKUE U XUMHUYECKHe CBOMCTBa (peakuuu TUIPUPOBAHUSA,
raJIor€HUPOBAHUS, TUIPATALlMN, OKHCIECHUS U MOJIMMEPHU3aLIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxanuensl: Oyraaues-1,3 u MeTunOyraaueH-1,3: cTpoeHue, BaKHEHUITHE XUMHYECKIE CBOMCTBA
(peakuus nmonuMepu3zanun). [loyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKUN DPsiaA. ALETUICH — MPOCTEHITUI
MpPEJICTAaBUTENb AJKUHOB: COCTaB, CTpPOeHHUE, (u3MUeckue U XUMHUYECKHE CBOMCTBa (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THAPATAIINH, TOPEHHS] ), IOJTyYCHHE U IPUMEHEHHE.

Apenbl. beH3zon: cocraB, cTpoeHue, ¢u3MYeCKHMe U XUMHUYECKHE CBOMCTBa (peakuuu
raJIOTeHUPOBAHUS U HUTPOBAHU ), IOJydeHUE U IPUMEHEHUE. Tomyon: cocmas, cmpoenue, huzuieckue
U Xumudeckue ceoUCMBa (peakyuu 2an02eHUpOBaHus U HUMPOBAHUS), NONYYeHue U NpumMeHeHue.
TokcuaHOCTh apeHOB. ['eHeTndeckas CBs3b MEXY YTIEBOAOPOIaMH, IPUHAITICIKAITUME K Pa3TUIHBIM
KJIacCcaM.

[IpupoaHble HICTOYHUKH YTIIeBOI0poA0B. [IprupoaHblii ra3 u monytHele HeTaHbIe ra3bl. Hedth u
e€¢ mpoucxoxaeHue. CrnocoObl mnepepabOTKM He(TH: TMEpPeroHKa, KpPEeKUHI (TepMHUYECKHil,
KaTaJuTHUecKuil), muponus. [IpoaykTel nepepaboTku HEDTH, UX MPUMEHEHHUE B TIPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBII yToJb ¥ IPOYKTHI €ro nepepaboTKu.

DKCHepUMEHTAIbHbIE METOJIbl M3YyYEHHUs BEIIECTB M HMX IMPEBpaAlICHUN: O3HAKOMIIEHHUE C
oOpa3liamMu IiacTMacc, KaydykoB M pe3uHbl, kKotekuuu «Hedte» u «Yronb», MoaenupoBaHUe



MOJIEKYJT YIJIEBOJIOPOJIOB H TaJOTC€HONPOU3BOIHBIX, IPOBEICHUE MPAKTUYCCKOW PAOOTHI: TOTYyYCHHE
STUJICHA U U3YYEHUE €r0 CBOWCTB.

Pacuérnsble 3amaum.

Bbruncienus mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO
BEILIECTBA WM MPOAYKTA PEAKIUU 0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WX MTPOIYKTOB PEAKIINH).

Kucaopoaconep:xamme oprannyeckue coeiMHeHUs

[IpenenbHble OTHOATOMHBIE CIUPTHI. METaHO U 3TAHOJI: CTpOEHUE, (PU3UUECKUE U XUMUUYECKHE
CBOMCTBA (pEakiuMu C AaKTUBHBIMH MeETa/laMH, TaJlOT€HOBOJOPOJaMH, TOpPEHHE), MPUMEHEHHE.
Bonoponubie cBsi3m MexAy MOJEKylaMH CHOUPTOB. JleiicTBME MeTaHONa M ATaHOJAa Ha OPraHu3M
YeloBeKa.

MHOroaTroMHbIE CIIUPTHL. DTUJICHTIUKOIb U TIHUIEPUH: CTPOCHUE, (PU3NYECKUE U XUMUYECKUE
CBOMCTBA (B3aMMOJICUCTBUE CO IICJIOYHBIMU METaJUIAMH, KaUeCTBEHHAs PEaKkids Ha MHOTOATOMHBIC
cnupThl). JleicTBue Ha opraHu3M 4enoBeka. [I[pumeHeHue rimiepruHa u STHICHTITUKOJIS.

@deHo: CTpOEHHE MOJIEKYJbl, (pU3MYecCKHe W XUMHUYecKue cBoicTBa. TOKCHMUHOCTH (peHoua.
[Ipumenenue denona.

Anpaerunsl U kemonwvl. @opMambIeTH I, alleTATBACTU/I. CTPOCHUE, (PU3UIECKUE U XUMUUYECKUE
CBOWCTBAa (peakiMd OKHWCICHUS W BOCCTAHOBJICHHS, KA4YECTBEHHBIC pEaKIMH), TMOJIYYCHHE |
MIPUMEHEHHE.

OnHOOCHOBHBIE TpEIEIbHBIE KAapOOHOBBIE KHCIOTH. MypaBbUHAasT W YKCYCHasi KHCJIOTHI:
CTpoeHne, (PU3MYECKue M XUMHYECKHE CBOMCTBA (CBOWMCTBA, OOIIHME ISl Kjacca KHUCJIOT, PEaKIus
sTepuduKalnn), MOTydYeHue U npuMeHenne. CTeapruHoBas M OJIEMHOBAsI KUCIOTHI KaK MPeICTaBUTENN
BBICHIMX KapOOHOBBIX KHCIOT. MbljIa Kak COJIM BBICIIUX KAPOOHOBBIX KUCJIOT, X MOIOIIEEe JeHCTBHE.

CrnosxHble 3QUpbl KaK IPOU3BOJHbIE KAPOOHOBBIX KUCIOT. [ Uaponu3 ciaoxkHbIX 3GupoB. KUpHL
IM'maponus xupos. [Ipumenenue xupoB. bruosornyeckas poJib JKUPOB.

VYrieBoapl: cocTaB, KiacCHU(UKAIUSA YriIeBOJAOB (MOHO-, AW- M TOJucaxapuisl). ['oko3za —
MPOCTENIINI MOHOCAXapu: 0COOEHHOCTU CTPOEHHS MOJIEKYIIbI, (PM3MUYECKUE U XUMHUYECKHUE CBOMCTBA
(B3ammoneiicteue ¢ ruapokcugom Meau(ll), okucnenne aMmMuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE TIIIOKO3bI), HAXOXKCHHUE B MPHUPOJIE, IPUMEHEHHUE, Ouoiorndyeckas poJib.
®ortocunTte3. PpykTo3a Kak H30MeEp TITIOKO3bI.

Kpaxman u wnemmono3a Kak OpuUpoJHbIe moiuMepbl. CTpoeHHe Kpaxmalla U LEeJUIIOJIO3bI.
Ou3nyecKkue U XMMUYECKHE CBOMCTBA Kpaxmaina (THIpOoJIu3, KaYeCTBEHHASI PEaKIUsl C HOJOM).

DKcrepuMeHTAIbHBIE METO bl U3yUYSHHS BEIIECTB U UX MIPEBPALLEHUI: TPOBeIcHIE, HAOII0ACHNE
U ONHUCAaHHE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CHUPTOB, KAYECCTBEHHBIE PEAKIIUU OJHOATOMHBIX
cnupToB (OoKkucieHue dTaHoia okcuaoM wmeau(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE
rnepuHa ¢ ruapokcuaom menu(ll)), ampaernsoB (OKUCIEHHME aMMHUAYHBIM PacTBOPOM OKCHIA
cepebpa(l) u rupporcuaom meau(Il), B3anmoaelicTBHE Kpaxmaia ¢ H0JI0M), POBEJCHUE MPAKTHICCKOM
paboThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnpie 3amaun.

Brrurcnenus mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOTUYECTBA MCXOIHOTO
BEI[ECTBA WJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce, 00BEMY, KOIMUECTBY OJAHOTO U3 MCXOJHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIIHIH).

A3oTcoepKaliue OpraHnyecKue COeqMHEHUSI.

AMUHOKHUCIIOTHl Kak amQoTepHble OpraHuveckre coenuHeHus. Du3nveckne M XUMHUYECKHe
CBOMCTBa aMUHOKHUCIIOT (HA MpUMepe TTUIMHA). bruonornueckoe 3HaueHne aMHHOKHUCITOT. [lenTuab.



benku xak npupoiHbIe BBICOKOMOJIEKYISIpHbIE coeinHeHus. [lepBudHast, Bropu4yHasi ¥ TpeTUYHAs
CTpyKTypa OenKkoB. XMMHUYECKHE CBOMCTBA OENKOB: TMAPOJIN3, IEHATYpAIHsl, KaYeCTBEHHBIC PEaKINH
Ha OeNKH.

DKCcIepUMEHTANIBHBIE METO/IbI M3YUEHHS BEIIECTB U UX MIPEBPALLEHUI: HAOII0ACHNUE U ONMCAHNE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OEJIKOB IPU HAarpPEBAaHUU, LIBETHHIE pEaKIUU OEIIKOB.

BbicokomoiiekyJisipHbIe COeIMHEeHHs

OcCHOBHbIE TIOHATHSA XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, IHOJIUMEp,
CTPYKTYpHO€ 3BEHO, CTENEHb NOJUMEpPU3ALMU, CPEAHSsT MOJIeKyJsipHas Macca. OCHOBHBIE METOMbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH — OJIMMEpPU3aLusl ¥ OJUKOHACHC AL

OKCIIEpUMEHTAJIBHBIE METOJAbl HM3Yy4EHHUS BEIIECTB M MX IPEBpALICHUI: O3HAKOMJIEHHE C
oOpa3amMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanust MexnpeIMeTHBIX CBA3€M Hpu H3ydyeHUM opraHudecko xumuu B 10 kiacce
OCYILIECTBJISIETCS] Y€pPe3 MCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHATHH,
SIBJISFOIUXCSI CHCTEMHBIMHM JUTSl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1MKIIA.

OO0uue ecTeCTBEHHO-HAy4YHbIE MOHATHS: SBJIEHUE, HAy4YHbIH (DaKT, rumoresa, 3aKOH, TEOpHS,
aHaJlM3, CHHTE3, KiIaccupuKalus, MNEePUOAUYHOCTb, HAOMIOJEHUE, W3MEpPEHHEe, HKCIEPUMEHT,
MOJETUPOBaHUE.

®duznka: maTtepusi, SHEPrusi, Macca, aToM, JJIEKTPOH, MOJIEKyjla, IHEPreTUYECKUd YpOBEHb,
BEIIECTBO, T€JO, 00BEM, arperarHoe COCTOSIHUE BELIECTBa, (U3NYECKHE BEIUYMHBI U €AMHMIIBI UX
M3MEpEeHUsl.

buonorus: kierka, opranusMm, Ouocdepa, OOMEH BemeCTB B OpraHu3Me, (QOTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCJIKH, YTIIEBOIbI, )KUPBI, (PEpPMEHTHI).

I'eorpadust: MuHEpasbl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMBbIE, TOTUIUBO, PECYPCHI.

Texnonorus: nuiieBble MPOAYKTHl, OCHOBBI PAIlMOHAIBHOIO MUTAHUS, MOIOIIKME CPENCTBa,
JIEKapCTBEHHbIE U KOCMETHYECKHE IMpernapaThl, MaTepHalbl U3 HMCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBbI XMMHUH

XHUMHYECKUH dJIeMEHT. ATOM. SIIpo aTtoMa, H30TOMbl. DJIEKTPOHHAs 000JI09Ka. DHEPTreTUUECKHE
YPOBHH, MOJYypPOBHHU. ATOMHBIC opOWTanu, s-, P-, d- smemeHThl. OCOOCHHOCTH pacHpeaeIeHUs
JJICKTPOHOB 10 OpOMTANsIM B aTOMaxX J3JIEMEHTOB IIEPBBIX YETHIPEX TNEPHOJOB. JICKTPOHHAS
KOH(UTypalus aToMOB.

Ilepuoanueckuii 3akoH u [lepuoguueckas cucrema xumMmuiueckux s3nemeHToB JI. . Menaeneesa.
CBs3b IeprOAMYECKOT0 3akoHa U [lepuoandeckoit cucteMbl xuMuueckux anemMenToB [1. . Menaeneesa
C COBPEMEHHOU Teopuel CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XUMHUYECKUX
AJIEMEHTOB U 00pa3yeMbIX MMM MPOCTBIX U CIOKHBIX BEIIECTB MO TpylnaM U MepuojaM. 3HAUYeHHE
MEPUOIMYECKOT0 3aKOHA B PA3BUTHU HAYKH.

CrpoeHnue BemecTBa. XMMHUECKask CBSA3b. BUIbI XMMHUECKOH CBsI3U (KOBaJIEHTHASI HETIOJIIPHAS U
MOJISIpHAsi, MOHHAs, MeTajudeckas). MexaHu3Mbl 0Opa30BaHMs KOBAJICHTHOM XWMHUYECKOW CBSI3U
(oOMeHHBIN ¥ JOHOPHO-AKIENTOPHBIN). BomopoaHas cBsi3b. BaleHTHOCTh. DNEKTPOOTPUIIATENEHOCTb.
CreneHb OKHCIEHUA. VIOHBI: KATHOHBI M1 aHUOHEI.



BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISPHOTO CTPOEHHUSA. 3aKOH IOCTOSTHCTBA COCTaBa
BELIECTBA. THNBI KPUCTALUIMYECKUX pEHIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsTue o aucnepcHbIX cucrtemax. VMICTHHHBIE M KOJUIOMAHBIE PacTBOpbl. MaccoBas 10Jist
BEIIECTBA B PaCTBOPE.

Knaccugukanuss HeopraHmdeckux coeauHeHui. HomeHkiarypa HEOpPraHWYeCKHX BEIIECTB.
['eHeTnueckas cBsI3b HEOPraHUYECKUX BEUIECTB, MPUHAICKAIINX K PA3JIUYHBIM KJIaCCaM.

Xumunueckass peakuus. Kiaccupukanus XUMUYECKMX pEakIUil B HEOPraHUYECKOM W
OpPraHUYECKON XUMHUU. 3aKOH COXPAaHEHUSI MACChI BELIECTB, 3aKOH COXPAHEHUSI U MPEBPAILCHUS SHEPTHUU
MPU XUMHYECKUX PEAKIIUSIX.

CkopocTh peakiuu, €€ 3aBUCHMOCTb OT pa3iuuHbIX (akropoB. OOpaTHMble peaklUu.
Xumuyeckoe paBHOBecue. DaKTOpbI, BIUSIONIME HA COCTOSTHUE XMMHUYECKOro paBHOBecHs. [IpuHimn
Jle HlaTense.

DnekTponuTHdeckas nucconuanus. CuibHbIE U c1a0ble 37eKTposiuThl. Cpesia BOJAHBIX PACTBOPOB
BEIIECTB: KHUCJIasl, HEUTpaJIbHAasA, MIEJTOYHAS.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCIEepUMEHTATBHBIE METOIbI M3YUYEHUsSI BEIIECTB M WX MPEBPAIICHUN: JEMOHCTpAIUs TaOIuUIl
«Ilepnognyeckass cucrema xumuyeckux osiaemeHToB /[l W. MengeneeBa», Hu3ydyeHHE MOJENEH
KPUCTAJUTMYECKUX PEMIETOK, HAOTIOIEHNE M ONMCAaHNE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB
(pa3noxeHne MEepoKCHAa BOJAOPOJia B MPUCYTCTBUHU KaTaM3aTOpa, OMpEAENIEHHe CpPelbl PacTBOPOB
BEIIECTB C TOMOIIBI0 YHUBEPCATHHOTO WHAMKATOPA, PEaKIMH HOHHOTO OOMEHa), MpOBEICHUE
MpakTH4ecKor padoThl «BinusiHue pa3nnyHbIX GaKTOPOB HA CKOPOCTh XUMUYECKOU PeaKIum».

Pacuérhpie 3amaun.

Pacuérel Mo ypaBHEHUSIM XUMUYECKHX pEaKUUi, B TOM YHCIE€ TEPMOXMMHUUYECKHE PaCUETHI,
pacy€Thl ¢ UCIOIB30BAHUEM MTOHATUS «MACCOBAsl OJIS BEIIECTBAY.

Heopranuueckasi xumus

Hewmeramnsl. [lonoxenue HemetawioB B Ileproanyeckoil cucreme XuMuueckux 3neMenTos /1. U.
MenpeneeBa 1 0COOEHHOCTH CTpoeHUs aTOMOB. Du3nueckue CBOMCTBA HEMETAJUIOB. AJIOTPOMNUS
HEMETaJUIOB (Ha MpuMepe Kuciaopoaa, cepol, pochopa u yrieponaa).

XUMHYEeCKHE CBOMCTBA BAXKHEUIITUX HEMETAILIOB (TaJOTe€HOB, CEPhI, a30Ta, Gocdopa, yriaepoaa u
KpEMHUS1) U UX COeAMHEHUN (OKCHJIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHUI).

[IpuMeHeHNne BaXXKHENILIUX HEMETAIOB U UX COCIUHEHUH.

Meramisl. [lonoxenue meramioB B Ilepuoanueckoir cucreme xumuueckux snemeHtoB [l. U.
MenneneeBa. OcOOEHHOCTH CTPOCHUS NIEKTPOHHBIX 000104eK aToMOB MeTaiuioB. O0rue ¢puznueckue
cBolcTBAa MeTAJJIOB. CIUIaBbl METAJJIOB. DNEKTPOXUMUUYECKUM psAJl HAIPSHKEHUH METaJIOB.

XUMUYECKHE CBOMCTBA BaKHEUIIMX METAIJIOB (HATPHM, KaJWl, KaJbIMii, MarHUi, aTlOMUHUM,
LUHK, XpPOM, JKeJe30, ME/Ib) U UX COCTUHEHHI.

O61ue criocoObl noayYeHus MeTamioB. [IpuMenene MeTamioB B ObITY U TEXHUKE.

DKCHepUMEHTAIbHBIE METOJIbl M3YUYEHHUsI BELIECTB M MX IMPEBpAIICHUN: U3yYEHUE KOJUIEKLIUU
«MeTamnsl U CIJIaBbD», 0OPA3I[0B HEMETAIOB, PElICeHHEe SKCIIEPUMEHTAIbHBIX 3aa4, HaOIoAeHne U
OTIMCaHHE JEMOHCTPALMOHHBIX U TaOOPATOPHBIX OMBITOB (B3aMMOJEHCTBIE THAPOKCH/IA ATFOMUHHUS C
pacTBOpaMu KUCJOT U LIEN0Yeid, KaYeCTBEHHbIE PEAKIIUY Ha KATHOHBI METAJUIOB).

Pacuérnpie 3amaun.

Pacuéter Macchl BemecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIHUYECTBY BEIIECTBA, MACCe WIIH
00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUH BEIIECTB, pacYEThl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA)
MPOJAYKTOB PEAKLUHU, €CIIA OJHO U3 BELIECTB UMEET ITPUMECH.



Xumus 4 KU3Hb

Ponp xumumn B 0OECHEYEHHM 53KOJIOTHUECKOM, HHEPreTHYeCKOW W MUIIEeBOM 0e30MacHOCTH,
pa3BUTUU MeAULMHBL. [[oHATHE 0 HAYYHBIX METOAAX MO3HAHUS BELECTB M XUMUYECKUX PEAKLIUM.

[IpencraBnenus 06 OOMMX HAyYHBIX MPHHLIUIAX HPOMBIIUICHHOTO TMOJXYYEHHs Ba)KHEHIINX
BEIIECTB.

YenoBek B MHpE BEUIECTB M MaTepUaloB: BaKHEWIINE CTPOUTEIbHBIE MaTepHabl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepaMuKa, MaTepuanbl JUIsl JJIEKTPOHUKH,
HaHOMAaTepHUAaJIbl, OPTaHUYECKUE ¥ MUHEPAIBbHBIEC yI00pEHUSI.

XUMUS U 3/10pOBbE YEJIOBEKA: MpaBUjIa MCIOIb30BAHMS JIEKAPCTBEHHBIX IIPENapaToB, MpaBUiia
0€30I1aCHOTO HCII0JIb30BAHHMSI MTPETIapaTOB OBITOBOM XMMHH B TIOBCEAHEBHOM KU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MeXnpeaMETHBIX CBsI3e€d IpPU HM3Y4YEHHMM OOlLed M HeopraHudeckod xumuu B 11
KJIacCe€ OCYILECTBISETCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAY4HBIX MOHSTUN, Tak U
MOHATHM, SBISIOUIUXCA CUCTEMHBIMU 11 OTJIENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE TOHSTHS: HAaydHbIH (DaKT, TWMOTE3a, 3aKOH, TEOpHsS, aHAJU3,
CUHTE3, KJacCHU(pHUKaAIUs, NEPUOAUYHOCTb, HAOII0IEHUE, IKCIEPUMEHT, MOJIEIUPOBAaHUE, U3MEPEHNE,
SIBJIICHUE.

®uzuka: Marepus, SHEprusi, macca, aToM, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, H3OTOII,
PaZMoOaKTUBHOCTb, MOJIEKYJA, HHEPreTUYEeCKU ypOBEHb, BEIECTBO, TeN0, OOBEM, arperatHoe
COCTOSIHUE BEIIECTBa, (U3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opranusM, sKocucreMa, 6uochepa, Makpo- U MUKPOIJIEMEHThI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHU3ME.

I'eorpadusi: MuHepanbl, FOpHbIE TOPO/IbL, OJIE3HBIE HCKOIIAEMBbIE, TOIIMBO, PECYPCHI.

TexHosnorus: XumMu4eckass INPOMBIIUIEHHOCTb, METAJUTYPrUs, IPOU3BOACTBO CTPOUTEIBHBIX
MaTepHalloB, CEIbCKOX03HCTBEHHOE IIPOU3BOJICTBO, IUIIEBAs IIPOMBIIIIJIEHHOCTD, (hapMalieBTHYECKasl
IIPOMBIIIJIEHHOCTD, MPOU3BOJICTBO KOCMETHYECKHX IPENapaToB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTEPHAIIOB, IEKTPOHHAs IPOMBIIUICHHOCTh, HAHOTEXHOJIOTUH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOI'PAMMBI I10 XMMHWN HA BA30BOM
YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS OOYUYaIOLIUMUCS MPOrpaMMm
cpenHero o6mero oOpa3oBaHusl (JIMYHOCTHBIM, MeETalpeJAMETHBIM U MpeaMeTHbiM). Haydno-
METOJAUYECKON OCHOBOM MJIsl pa3pabOTKH IIIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMM CPEIHEro
o011ero o6pa3oBaHus SBISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO/.

B cooTBeTCTBUM C CUCTEMHO-ESTEILHOCTHBIM MOIX0JJOM B CTPYKTYpE JTHYHOCTHBIX PE3yIbTaTOB
OCBOGHHS MpeAMeTa «XHUMHS» Ha YpOBHE CpeAHero oOmiero oOpa3oBaHUS BBIACICHBI CIEAYIOIIUE
COCTAaBJISIOLIUE:

OCO3HAHHE OOYYAIOIIMMHUCA POCCHUMCKOW TPaKIAHCKOW MAGHTUYHOCTH — TOTOBHOCTU K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAaMOOIIPEAEIICHHUIO;

HaJIM4YMe MOTUBAILIUU K 00Yy4EHUIO;

[[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHUN IJWYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEW U UCTOPUUECKUX TPAAULINN 0a30BOM HAYKH XUMUU;



FOTOBHOCTb M CIIOCOOHOCTh OOYyYarolUXCsi PYKOBOJICTBOBATHCA B CBOCH JESATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMHU, IPUCYIIMMU LEJIOCTHON CUCTEME XUMHYECKOTO 00pa30BaHus;

HaJIM4YMe TPABOCO3HAHMS JKOJIOTHUECKON KYJIBTYPhl U CIIOCOOHOCTH CTAaBHUTH IEIH U CTPOUTH
KU3HEHHBIC TLJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpEeIMeTa «XUMHs JIOCTUTAIOTCS B €IUHCTBE y4eOHOU U
BOCIIUTATEILHOM IEATEILHOCTH B COOTBETCTBUH C TYMAaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMH IICHHOCTSIMU U HJCAJIaMH POCCHUHCKOrO TPaXJAHCKOTO OOINECTBa, MPUHSTHIMU B
oOIiecTBE HOPMAMH H MPaBUJIAMH TIOBEICHHS, CIIOCOOCTBYIOIIMMH IPOIECCaM CaMOTIO3HAHMS,
CaMOPa3BHUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMIHOCTH O0YJIAFOIIIUXCS.

JIMIHOCTHBIE Pe3yJbTaThl OCBOCHUS MPEAMETa «XUMHUSD» OTPAXKAIOT C(POPMHUPOBAHHOCTH OITBITA
MMO3HABATEIHLHOM U MPAKTUYECKON IEATETLHOCTH 00YUAIONTUXCS TI0 PeaIu3allii MPUHSITHIX B 00IIECTBE
[IEHHOCTEM, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHUs 00YYaAIOIIUMHUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 005S3aHHOCTEH, YBOKEHUS K 3aKOHY
Y TIPABOTIOPSJIKY;

MIPEACTABJICHUS O COITMATBHBIX HOPMaX U MpaBUiIaX MEXITMIHOCTHBIX OTHOIIIEHUN B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MAESITEIPHOCTH TPH CO3JaHUM YYEOHBIX IPOEKTOB,
perieHnr yu4eOHbIX U TT03HABATENIbHBIX 337124, BHITIOJTHCHHH XUMHUECKHX YKCIIEPUMEHTOB;

CrOCOOHOCTH TIOHMMAaTh M MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apTyMEHTHI APYTUX TPHU
aHaJIN3€e Pa3TUYHBIX BUJOB YICOHOM NEATETLHOCTH;

2) NaTPHMOTHYECKOI0 BOCIIMTAHMS |

LIEHHOCTHOTO OTHOLIEHUSI K HICTOPUYECKOMY U HAYYHOMY HACJIEINIO OTEUYECTBEHHOW XUMUU;

YBa)KEHHsI K MPOLIECCY TBOpPYECTBA B OOJIACTU TEOPUU M MPAKTUUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHHUS TOTO, YTO JOCTHKEHHS] HAyKH €CTh Pe3y/lbTaT JJIUTENbHBIX HAONIONEHUHN, KPOMOTIUBBIX
JKCIIEPUMEHTAIIBHBIX IOUCKOB, IOCTOSIHHOTO TPyZAa YYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B IOJIYUEHUHU U MOCIEIYIONIEM aHalln3e UH(OPMAaLUU O
MEePEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBE/ICHHUS;

CIOCOOHOCTH OLIGHMBATh CUTYalluU, CBSA3aHHBIE C XUMHYECKUMH SIBICHUSIMU, U MPUHUMATH
OCO3HAHHBIE PEUICHUs, OPUECHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

FOTOBHOCTU OIICHMBAaTh CBOE IIOBEACHUE U TMOCTYNKM CBOUX TOBApUIIEH C MO3UIUI
HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA 3TUX MOCTYIKOB;

4) popMupoOBaHUs KYJIbTYPbI 310POBbS:

MOHUMAaHMS LEHHOCTeW 3J0pOoBOro W Oe3omacHoro oOpasza KH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHHUS K COOCTBEHHOMY (PH3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOroieHns rpaBuil 0€30MacHOro oOpailieHus ¢ BeleCTBaMU B ObITY, TOBCEIHEBHOM JKU3HU U B
TPYIOBOU JEATENBHOCTH;

MMOHUMAaHHUS [IEHHOCTH TMPaBWJI WHIAUBUAYATLHOTO U KOJIJIEKTUBHOTO O€30MacHOTO MOBEICHUS B
CUTYALMSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCNEACTBHMM W HENPUATUS BPEIHBIX TMPUBBIUEK (YMOTPEONEHHUs aJKOTOI,
HApKOTHUKOB, KypeHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKAaTHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEOBATENLCKONH  JIeATEIHHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOH U IPYTUX BUAAX NEATEIHHOCTH,



YCTaHOBKH Ha aKTUBHOE y4acCTHE B PELLICHUU MPAKTUYECKUX 3a/a4 COLIMAIbHOM HAaIIPaBJIEHHOCTH
(B pamKax CBOEro KJjacca, IIKOJIbl);

MHTEpeca K MPAKTHUECKOMY H3y4YeHHIO MpodeccHii pa3iuyHOro pojaa, B TOM YHCJIE HAa OCHOBE
IIPUMEHEHUSI IPEAMETHBIX 3HaHUH 110 XUMHUH;

YBa)XEHUSI K TPYLY, JOISIM Tpya U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOPY MHAMBUAYAJIBHOM TpaeKTOpUM 0Opa3zoBaHus, Oynyien
npodeccuu W peanu3aluu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCcOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 001I1ecTBa;

6) 3x0/10rMUecKoro BOCIMTAHUA:

AKOJIOTMYECKHU 1e1eCO000pa3HOro OTHOIIEHHUS K IPUPOIE, KAK HCTOYHUKY CYLLIECTBOBAHUS KU3HU
Ha 3emie;

MOHUMAaHMs TJI00AIbHOTO XapakTepa SKOJOTMYECKUX MpoOieM, BIMSHHUS HKOHOMUYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBHOM CPEIBI;

OCO3HAHUS HEOOXOJWMOCTH HCIOJB30BAaHUS JIOCTMKEHUM XUMHMM JJIsl PEIICHUs BOIPOCOB
PaIOHAIBLHOTO MPUPOAOIIOIB30BaAHUS;

AKTUBHOTO HENPUATHUS JAEHUCTBUM, NPUHOCAIINX BPEI OKPYKAIOIIEH MPUPOJAHON Cpeae, YMEHUS
MIPOrHO3UPOBATh HEOJATONMPUITHBIE SKOJOTHYECKHE TMOCIEICTBUSA TMPEANPUHUMAEMbIX JEHCTBUN U
MpeoTBpallaTh UX;

HaJIM4YUs PA3BUTOTO HKOJIOTUYECKOTO  MBILIUIEHUS, HSKOJOTMYECKON KYyJIbTYphl, OIIBITA
NEeSITEIbHOCTH 3KOJIOTUYECKOW HANpaBICHHOCTH, YMEHUSI PYKOBOACTBOBATHCS UMY B MIO3HABATEIbHOM,
KOMMYHHMKaTUBHOM M COLIMAIbHOW TNpPaKTHUKE, CIOCOOHOCTM M YMEHHS AaKTUBHO IPOTUBOCTOSATH
HJIC0JIOTUH XeMo(oOuu;

7) UEHHOCTH HAYYHOI0 TO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH U 00I1I€CTBEHHOM MPaKTUKU;

MOHUMAaHUs CHeMPUKU XUMHUH KaK HayKd, 0CO3HAHUS €€ poiu B GOPMUPOBAHNH PALIHOHATIBHOTO
HAyYHOTO MBIIIJICHUS], CO3aHUHU 1IEIOCTHOTO MPEACTaBICHHUS 00 OKPY)KaloIleM MUpPE KaK O €IUHCTBE
MPUPOBI M YEJIOBEeKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOIeM COXpaHEHHUS
MIPUPOJTHOTO PABHOBECHS;

yOexKAEHHOCTH B 0CO0OM 3HAYMMOCTHM XHMHU JUIsI COBPEMEHHOW LMBUJIM3ALMU: B €€
T'yMaHUCTHYECKON HAIPaBICHHOCTH U BaKHOM POJIM B CO3/1aHUU HOBO 0a3bl MaTepUaIbHON KYIbTYPHI,
pElIeHUH TI00aNbHBIX IPO0JIeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — ChIPHEBOIl, SHEPreTHUECKOIA,
MUIIEBOM U IKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIULIMHBI, 00€CIIEYeHUH YCIOBUH YCIIEIIHOTO
TpyJa U SKOJOTHYeCKH KOM(OPTHOM KM3HH KaXKIOTO UieHa 00IecTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IIOHUMAHUS CYIIHOCTH METO/I0B O3HAHMUS, UCIOJIB3YeMbIX
B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH UCIOIB30BaTh MOJyYaeMble 3HAHUSA Ul aHaIu3a U 00bICHEHUS
SIBJICHUN OKPYXAIOIIEr0 MHUpA U MPOUCXOASIINX B HEM HM3MEHEHUH, YMEHHUS JelaTh 000CHOBaHHbBIE
3aKJIIOUEHUS] HA OCHOBE HAYYHBIX (PAKTOB M MMEIOLIUXCSA JAHHBIX C LENBI0 MOJyYeHUs! JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO MCIOJb30BaTh XMMHUECKUE 3HAHMS A pelleHus NpodiieM B
pEaJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpECca K MO3HAHUIO U MCCIIEN0BATEIBCKON JESTENBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETPEPhIBHOMY 00pa30BaHHUIO M caMO0OOPa30BaHUIO, K aKTUBHOMY
MOJIyYEHUIO HOBBIX 3HaHUH 110 XMMHHU B COOTBETCTBHH C )KMU3HEHHBIMU NMOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHbIX cepax NpophecCHOHATBLHON NeITeTbHOCTH.



METAINPEAMETHBIE PE3YJIbTATBI

MetanpeaMeTHbIE pe3yJIbTaThl OCBOCHHS YU4EOHOTO IMpeaMera «XUMHUsS» Ha YPOBHE CPEIHETO
o0m1ero o0pa3oBaHUs BKIIOYAIOT:

3HaYUMBIC i1 (OPMUPOBAHUS MHPOBO33PCHHUS OOYUYAIOMIUXCS  MEXKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIEHAYYHBIC TOHSATHS, OTPAKAIONIUE ICJIOCTHOCTh HAYYHOW KapTUHBI MUpPA U
Cre(pUKY METOJIOB MMO3HAHUS, UCTIOJB3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPT U,
SIBJICHUE, MPOIIECC, CHCTeMa, HAYYHBIM (DAaKT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
HCCIIeIOBAaHUE, HAOJIOICHUE, H3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

VHUBEpCAJIbHBIC y4eOHBIC NEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISATUBHBIC),
obecnieunBaromue (HOPMUPOBAHHE (PYHKIMOHAIHHOH TI'PAMOTHOCTH M COLMATBHONW KOMITCTECHIIUU
00yJaroIMXcs;

CIIOCOOHOCTE 00y4Jaronuxcs HCI0JIb30BaTh OCBOCHHEIE MEXIUCITUTUTMHAPHEIE,
MHPOBO33PECHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yUeOHbBIC NEHCTBUS B TIO3HABATEIILHOW U COIMATBLHON
MIPAKTHKE.

MeTtanpeMeTHbBIE  PE3YJIbTaThl  OTPAXKAIOT  OBJAJACHHE  YHUBEPCAIBLHBIMH  YUYCOHBIMU
MMO3HABATEIbHBIMU, KOMMYHHUKATHBHBIMH U PETYJISITHBHBIMU JICHCTBUSMU.

OByaieHHe YHUBEPCAJIbHBIMH YU€OHBIMH MO3HABATEILHBIMH 1€HCTBUSIMU:

1) 6a3oBble JJorMUYeCKHUE AeHCTBUS:

CaMOCTOSITCIBHO  (QOPMYJIHPOBATH H  aKTyaJU3MpOBaTh MpoOJeMy, BCECTOpPOHHE ¢
paccMaTpuBaTh;

OTIPEJICIIATH eI JCSITeILHOCTH, 3a/1aBast apaMeTPhl U KPUTEPHH UX JTOCTHIKEHUS, COOTHOCHUTH
pe3ynbTaThl IEATEILHOCTH C TIOCTABJICHHBIMH IIEIISIMU;

WCIIOJIb30BaTh P OCBOCHUHU 3HAHUN MMPUEMBI JIOTHIECKOTO MBITIUICHHSI — BBIJICIIATH XapaKTePHBIE
MIPU3HAKYU MMOHATUN M YCTAaHABIMBATh UX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE TIOHSITHS IS
O0OBSICHEHUS OTJICITBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHMSI M KPUTEPUH TS KJIACCU(UKAITUN BEIIECTB U XUMUYCCKUX PEaKIIHil;

yCTaHaBJIUBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKITY U3YYaeMbIMU SIBJICHUSMU,

CTPOMUTDH JIOTHUECKHE PACCYXICHHS (MHIYKTHBHBIC, JACIYKTUBHBIC, 10 aHAJIOTHHU), BBISBISATH
3aKOHOMEPHOCTH U MPOTHBOPEUHS B pPacCMaTPUBACMBIX SBJICHUAX, (OPMYIHPOBATh BBIBOIBI M
3aKJIIOUEHUS;

MIPUMEHSATH B ITPOIIECCE IMO3HAHMS, UCIIOIh3YEMbIC B XUMUU CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH,
peoOpa3oBbIBaTh MOJICIBHBIC MPEJCTABICHNS — XUMHYECKUN 3HAK (CMMBOJI) JI€MEHTa, XUMHYECKas
dbopMyna, ypaBHEHHE XHUMHYECKOW peaklUud — TMPU PEIICHUU Y4EOHBIX TO3HABATENbHBIX U
MPaKTUYECKHX 3a/1a4, IPUMEHSTh Ha3BaHHBIC MOICIIbHBIC TIPEICTABIICHHUS /IS BBISIBJICHHS XapaKTEPHBIX
MIPU3HAKOB U3Y4aEMBIX BEIIECTB U XMMHUYECKUX PEAKLIUU.

2) 6a30BbIe HCCJIEA0BATEIbCKHE HeHCTBUS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIHil;

(dbopMynupoBaTh LM U 33Ja4U UCCIEA0BAHUS, HCIIOIh30BATh MOCTABICHHBIE U CAMOCTOSTEIBHO
chopMynupOBaHHBIE BOMPOCH B KayecTBE MHCTPYMEHTA MO3HAHUS U OCHOBBHI JUIsl (DOPMHpOBAHUS
TUTOTE3bI TI0 TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUH;

BIIQJIETh HABBIKAMU CAMOCTOSITENIHHOTO IUTAHUPOBAHMS W TPOBEACHHUS  YYCHHUECKUX
OKCIIEPUMEHTOB, COBEpIICHCTBOBATh yMEHHUs HAONMIOJaTh 3a XOJOM IPOIecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATH €r0 pe3yNbTaT, (GOpMyIHpoBaTh 000OIIEHHS U BEIBOIBI OTHOCUTENHHO JOCTOBEPHOCTH
PE3yIbTAaTOB HCCIEAOBAHUS, COCTABIISATH OOOCHOBAHHBIN OTUET O MPOJIEIaHHON paboTe;



pUOOpETaTh OMBIT YUCHHUECKOH HCCIEeI0BATENBCKON U MPOEKTHOM NIEATENbHOCTH, MPOSBISATH
CIOCOOHOCTh U TOTOBHOCTb K CaMOCTOSITEIbHOMY MOHMCKY METO/OB pEIICHHUS MPaKTHYECKUX 3a/1ad,
IIPUMEHEHHIO PA3JIMYHBIX METOI0B IIO3HAHMUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B PA3IMYHBIX HUCTOYHHMKAX MHPOpManuu (HAy4IHO-TIOMYISApHAs JIMTepaTypa
XUMHUYECKOTO COJIEpKaHMS, CIPABOYHBIE TOCOOUs, pecypchl IHTepHeTa), aHATM3UPOBATh HH(POPMAITHIO
pa3aMYHbIX BHUJIOB U (OpPM IMPEICTaBICHMS, KPUTHUYECKM OLIEHUBAaTh €€ JOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTD;

(bopMynHpOBAaTh 3aIIPOCHI ¥ IPUMEHSITH Pa3IMYHbIE METO/IBI TIPU IMOUCKE U 0TOOpE HH(POpMAIHH,
HEOO0XOAMMOM ISl BBITIOJTHEHHSI yIEOHBIX 3a/1a4 OTIPEACIEHHOTO TUTIA;

MpUOOpEeTaTh OMNBIT HCHOJIb30BAaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMANbHYIO (OpMy TMpeacTaBieHUs HHpopmaruu (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIULBI, PUCYHKH U JIpYTHE);

HCIO0JIb30BAaTh HAy4YHBIN f3BIK B KQUECTBE CPEJICTBA MPH paboTe ¢ XUMUYECKOW MH(OpMaLUen:
MPUMEHATh MEXIpeAMeTHbIe ((du3nueckue W MaTeMaTUdecKue) 3HAKHM M CHUMBOJBI, (OPMYIIBI,
ab0peBHAaTypbl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJICTBA HATTISIAHOCTH.

OBiajgeHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXJaeMOM TeMbl B XOJ€ [uajlora W/WIM IUCKYCCHUH,
BBICKa3bIBATh HJIeH, POPMYIHPOBATH CBOU MPEJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS MPEI0KEHHON
3aJauy;

BBICTYIIaTh C IIPe3E€HTallMel pe3yiabTaTOB I03HABATEIbHON JEATENbHOCTH, IOJyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU BBINOJHEHUH XUMHYECKOTO 3KCIEPUMEHTA,
IIPAKTUYECKON paboThl MO MCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB, pean3alui y4eOHOTO
npoekta M (GopMyiaMpoBaTh BBIBOJABl IO pe3ylbTaTaM IMPOBEIEHHBIX HCCIEAOBAHUA IyTEM
COIJIACOBAHUSA MO3ULMI B X071 00CYX/I€HUS 1 0OMEHa MHEHUSIMH.

OgJiaieHNe YHHBEPCAJIbHBIMHU PeryJsiTABHbBIMH J1eHCTBUAMM:

CaMOCTOSTEJIBHO IUIAHUPOBaTb M OCYLIECTBISATh CBOIO II03HABATENIBHYIO JEATEIbHOCTb,
ompezenss e€ LeJW W 3a4a4d, KOHTPOJIMPOBAaTbH W IO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh
IIpeUIaraeMblii aITOPUTM AEHCTBHM ITPH BHIIIOJHEHNH y4eOHBIX M MCCIIEI0BATEIbCKUX 3a/1a4, BHIOUpATh
Haubosiee 3(p(PEeKTUBHBINA CIIOCOO MX pelIeHHs] ¢ Y4ETOM IOJIy4eHHs HOBBIX 3HAHMH O BELIECTBaX U
XUMUYECKUX PEaKIHsX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIIbHOCTH Ha OCHOBE CAaMOAHAIN3a U CAMOOLICHKH.

INPEJMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenmeTHBIE pe3yapTaThl OCBOCHMS Kypca «OpraHu4ecKasi XUMUs OTPaXKaroT:

C(OPMHUPOBAHHOCTh MPEICTABICHUNH O XHMHUYECKOH COCTaBISIOIIEH €CTeCTBEHHO-HAY4HOM
KapTHHBI MUPA, POJIM XUMUH B IO3HAHUM SBJICHUHN MTPUPO/IbI, B (GOPMUPOBAHUU MBIIIJICHUS U KYJIbTYpPbI
JMYHOCTH, €€ (YHKIMOHAIBbHON I'paMOTHOCTH, HEOOXOAMMOM Uil pEelIeHUs] NMPaKTHUECKUX 3ahad U
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MIPUPOJTHON CpPEe;

BJIQJICHUE CHCTEMO XMMHYECKUX 3HAHUHM, KOTOPAs BKIIOYAET: OCHOBOINOJATAIOLIUE OHSITHS
(XMMHUYECKHI ~ DJIEeMEHT, aToM, OJJIeKTpOHHas 000J04YKa aroMa, MOJIEKyJa, BaJICHTHOCTS,
ANIEKTPOOTPHUIIATEILHOCTh, XUMUYECKas CBsI3b, CTPYKTYpHast popmyna (pa3BEpHyTast U COKpalEHHAs),
MOJIb, MOJIIPHAsE Macca, MOJISIPHBIA 00bEM, YriIepoIHbIl CKelleT, (pyHKIMOHAIbHAs TPYIa, paaukal,



M30MepUsl, U30MEPhl, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YIJI€BOJOPOIbl, KUCIOPOI U a30TCOAEPKAIINE
COCIMHEHUS, MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COCTUHEHUS); TEOPUH U
3aKOHBI (TEOpHsl CTPOEHHUsI OpraHuueckux BemectB A. M. ByrinepoBa, 3aKOH COXpaHEHHUS MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XMMUW; MUPOBO33PEHUECKUE 3HAHMS, JIeKAIIUE B
OCHOBE NMOHUMAHHS IPUIMHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (DaKTOJIOTHUECKUE CBEICHHUS
0 CBOMCTBaxX, COCTaBe, MOJy4YEHUU U O€30MIaCHOM HCIOJIb30BAaHUHU BAXKHEUIITUX OPTaHUYECKUX BEIIECTB
B OBITY U MTPAKTHYECKOU JCSITEILHOCTH YECIIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEPHBIC NMPHU3HAKU TOHITHHA, YCTAHABIMBATH HX
B3aMMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME IOHSATHSA IPU ONUCAHWU COCTaBa, CTPOCHHUS U
MPEBPALLECHUN OPTAHUYECKUX COCTUHECHU;

chOpMUPOBAHHOCTh YMEHUW HCIOJIB30BATh XWMHUUYECKYI0O CHUMBOJUKY JUIS COCTaBJICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpari€éHHOW) (PopmMyna OpraHUYECKHUX BEIIECTB M
YpaBHEHUN XUMHYECKUX PEAKIUH, M3rOTaBJIMBATh MOJEIH MOJIEKYJl OPraHUYeCKHX BEIIECTB IS
WJUTFOCTPAIIMHU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOECHHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBATH TPUHAUICKHOCTh HW3YYEHHBIX OPraHUYeCKHX
BEIIECTB 110 UX COCTaBY M CTPOEHUIO K OIpenelEHHOMY KiacCy/Tpylie COenHEHUH (yriaeBoa0poIbl,
KHCJIOPOJT ¥ a30TCOCPIKAINE COCTUHEHHS, BBICOKOMOJIEKYIIPHBIE COCTUHEHHS ), TaBaTh UM Ha3BaHMS
o cuctemarnueckoit Homenkiarype (IUPAC), a Takyke npuBOoAUTH TPUBUAIBHBIE HA3BaHUS OTACIBHBIX
OPraHWYECKUX BEMIECTB (ATWJICH, NPOMWIICH, aleTHJICH, JSTUJICHTJIMKOJb, TIWIEpPUH, (eHom,
dbopmanpaerua, aneTaibAeTHll, MypaBbHHAs KHCJIOTAa, YKCYCHas KHCIIOTa, OJICMHOBAs KHCIIOTA,
CTeapuHOBAas KUCIIOTA, ITI0K03a, PPyKTO3a, Kpaxmall, HeJTi0103a, TJIMIUH);

c(OpMUPOBAHHOCTH YMEHUS OMPENENSATh BUABI XUMUYECKOH CBSA3H B OPraHUYECKUX COSAMHEHUSIX
(omMHApHBIE M KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHUSI IPUMEHSTH MOJI0KEHUS TEOPUU CTPOCHUSI OPraHUYECKUX BEIECTB
A. M. ByrnepoBa st 00BsICHEHUsI 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W CTPOCHUS; 3aKOH
COXpaHEHUsI MACCHI BEIIECTB;

chOpMUPOBAHHOCTh YMEHHM XapaKTepHU30BaTh COCTaB, CTPOCHUE, PU3NUYECKHE U XUMUYECKUE
CBOMCTBA THUIHUYHBIX MPEJCTABUTENCH pPA3JIMYHBIX KJIACCOB OPraHMYEeCKUX BELIECTB (MeTaH, 3TaH,
STWJICH, NPOIMWJICH, aneTuieH, OyramueH-1,3, wmetmnOyramueH-1,3, OEH30/, METaHOJ, ATaHOJI,
STUJICHTJIUKOJIb, TJIMLEPUH, (DEHOJN, aneTalbJIeru], MypaBbHHAas M YKCYCHas KHCIOTBI, TJIIOKO3a,
Kpaxmal, I[eJIUTI0JI03a, aMUHOYKCYCHAs KUCII0Ta), WILTIOCTPUPOBATh ICHETUYECKYIO CBSI3b MEXKy HUMU
YpaBHEHUSMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUH C UCIOIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepPHU30BaTh HCTOYHHKHU YIIIEBOJOPOJIHOTO CHIPbs (HEPTH,
MPUPOAHBIN Ta3, Yrojb), CHOCOOBI UX MepepabOTKM M MPAKTUYECKOE NPUMEHEHHE MPOJYKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAMTH BBIUMCICHUS MO XUMHYECKUM YPaBHEHMSIM (MacChl,
00BbEMa, KOMMYECTBA MCXOTHOTO BEIECTBA WM MPOJYKTa PEaKIMH MO M3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIUH);

chOpMUPOBAHHOCTh YMEHHMI BIAJETh CUCTEMOW 3HAHWKW OO0 OCHOBHBIX METOJAaX HAy4YHOTO
MO3HAHUS, UCTIONB3YEMbIX B XUMUU MPU W3YUYCHUU BEIIECTB U XMMHUYECKHUX SBIICHUH (HaOMI0IeHME,
W3MEPEHHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE), MCIOIb30BATh CHUCTEMHbBIE XWMHYECKHE 3HAHUS JUIs
MPUHATHSL PEHICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsX, CBS3aHHBIX C BEHIECTBAMH U HUX
MIPUMEHEHHEM;

chOpPMUPOBAHHOCTh YMEHUH COOMIOJAaTh TMpaBUiia IMOJIb30BAHUS XUMHUYECKOW TMOCYIOH W
mabopaTopHBIM 00OpYyIOBaHUEM, a TaKKe IMpaBWiIa OOpaIleHHs C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMU TIO BBITIOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB;



c(OPMHUPOBAHHOCTh yYMEHUH TIUIAHUPOBATH M  BBIIOJHATH XUMHUYECKHHA HKCHEPUMEHT
(npeBpalieHHsI OpraHMYECKUX BELIECTB [IPU HaIrPEBAaHUU, [IOJIy4YE€HUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB,
Ka4eCTBEHHBIE PEAKIMH OPTaHUYECKUX BEIIECTB, ACHATypalusi OCKOB NPU HArpeBaHHM, LIBETHHIC
peakuu OeNKOB) B COOTBETCTBUH C MTPABUIIAMU TEXHUKU 0€30TIACHOCTH MPH OOPAIICHNUH C BEIECTBaAMH
1 J1a0opaTopHBIM 000PYIOBAHUEM, MPEICTABIATH PE3yIbTaThl XUMHUECKOTO KCIIEpUMEHTa B (popme
3allUCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKUui M (OPMYIMPOBATH BBIBOABI Ha OCHOBE JTHUX
pe3yJIbTaToB;

COPMHUPOBAHHOCTh YMEHHH KPUTHYECKH AaHAIM3HPOBATH XUMHUYECKYI0 HWH(POPMAIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi MHpopManuu, HTEpHET U Ipyrux);

c(OPMHUPOBAHHOCTH YMEHHI COOIIONATH MPaBHJIa SKOJIOTUYECKH LIEIecO00pa3HOro OBEICHUS B
OBITY ¥ TPYJOBOU JESITEIBHOCTH B IIEJISAX COXPAHEHHUS CBOETO 3JI0POBbSI M OKPYKAIOMICH TMPHUPOTHOM
Cpelbl, OCO3HaBAaTh ONACHOCTb BO3JIEHCTBHUS Ha >KMBBIE OPraHU3Mbl OIpPENEIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHUMas cMbici nokazatens [IJIK, moscHAT, Ha mpuMepax CHOCOObl YMEHBIICHUS U
MpeIOTBPAILEHUS UX BPEIHOTO BO3/AECHCTBUS HAa OPTaHU3M YEJIOBEKa;

JU1s 00Oy4aroUIUXCsl C OTPaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbS: YMEHUE IPUMEHSTh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHUN;

JUI CJENbIX M CIa0OBUISAIIMX OOYYaloIIUXCs: YMEHHE HCIOJIb30BaTh PeIbe(HO-TOUECUHYIO
cucremy o0o3nauenuii JI. bpaiins muis 3anucu xumMuueckux Gopmyi.

11 KJIACC

[IpenmeTtHble pe3ynbTaThl OCBOEHMsI Kypca «OO011ast 1 HeopraHuuecKkasi XUMHsD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABJICHUI: O XUMHUYECKOW COCTaBISAIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMUU B IO3HAHUM SIBJICHUH MTPUPO/IbI, B (POPMUPOBAHUU MBIIIJICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIHMOHAIBHON I'paMOTHOCTH, HEOOXOIMMOMN JJIsl peIleHHs MPAKTUYECKUX 3a1ad U
9KOJIOTUYECKU 0OOO0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 370POBBIO U IPUPOTHON CPEAE;

BIIQJICHAE CHCTEMOM XMMHYECKUX 3HAHUH, KOTOPAs BKIIOYACT: OCHOBOIOJIATAIOLIUE IOHATHS
(XMMHYECKHUIT DJIEMEHT, aTOM, H30TOII, S-, P-, d- SJIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJIApHBII 00BEM, BAJICHTHOCTh, IEKTPOOTPHULATENILHOCTD, CTENEHb OKUCIIEHUS, XUMUYECKasl CBS3b
(xoBaJIeHTHAas, HOHHAsI, METAIJIMYECKasi, BOJOPOHASA), KpUCTAIIIMUECKasl PEIETKA, TUIIBI XUMUYECKUX
peakuuii, pacTBOp, DJIEKTPOJIUTHI, HEAIEKTPOJUTHI, JICKTPOJIMTHUYECKAs IUCCOLMALUSA, OKUCIHUTEb,
BOCCTAHOBMTEIb, CKOPOCTh XUMHUYECKON PEAKIIMU, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOpUs
AIEKTPOJIMTUYECKON Aucconuanuy, nepuoandeckuil 3akon JI. M. MenneneeBa, 3aKOH COXpaHEHHs
Macchl BEIIECTB, 3aKOH COXPaHEHUs M TPEBPALIEHUs DSHEPrud IpPU XUMHUYECKUX PpeaKIusXx),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHUH, MHUPOBO33PEHUYECKUE 3HAHMS, JIEKALIME B OCHOBE
[IOHMMAaHUSI NPUYMHHOCTH U CUCTEMHOCTU XMMHUYECKHUX SIBJICHUH, (DAaKTOJIOTUYECKUE CBEACHUS O
CBOICTBaX, COCTaBE, MOJYyYEHUH U 0€30I1aCHOM HCII0JIb30BaHUM BKHEHIINX HEOPraHUYECKUX BELIECTB
B OBITY M IPAKTUUYECKON JIEITEIbHOCTH YEJI0BEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISABIIATH XapaKTepHbIE NMPHU3HAKM TMOHSATHH, yCTaHAaBJIMBATh UX
B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOILME IOHATHS IPU OMUCAHUU HEOPraHUYECKUX BEIIECTB U
UX NIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHUI UCMOIb30BATh XUMUYECKYI0 CUMBOJIMKY JUISl COCTaBJICHUs (OPMYIT
BEIIECTB M YypaBHEHMH XUMHUUYECKUX peakuui, cuctemarnueckyro HomeHknatypy (IUPAC) wu
TPUBHUAJIbHBIE HA3BAHUS OTAEIBHBIX HEOPraHUUECKUX BEIIECTB (YrapHbIi a3, yriaeKUCIbIi ra3, aMMHak,
rai€Hasi U3BeCTb, HeraléHasi U3BECTh, INTHEBAs COMIA, TUPUT U IPYTHE);



c(OPMHUPOBAHHOCTh YMEHHUH OIPENENIATh BAJCHTHOCTb M CTEMEHb OKHUCICHUS XUMHYECKUX
JJIEMEHTOB B COEIUHEHMUSX Pa3IMYHOIO COCTaBa, BUJ XMMHUYECKON CBs3UM (KOBaJEHTHas, MOHHa,
MeTaJJIn4yecKasi, BOJAOPOIHAas) B COEAMHEHUAX, TUIl KPUCTAIIINYECKON PEHIETKH KOHKPETHOIO BEIIECTBA
(aToMHasi, MOJIEKYJsSpHasi, HMOHHAs, METAJJIMYeCKas), XapakTep cpeabl B BOAHBIX PACTBOPAX
HEOPraHUYECKUX COECAMHEHHUI;

c(OPMHUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAUICKHOCTh HEOPTaHMUECKIX BEUIECTB 110 UX
COCTaBy K ONpEACIEHHOMY KJIacCy/Tpylie COeMHEHH (IIPOCThIE BEIECTBA — METAJIBI 1 HEMETAJLIHI,
OKCH/IbI, OCHOBAHUSI, KHCIIOTBI, aM(OTEPHBIEC THPOKCHIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI Tieproanueckoro 3akona JI. 1. Menneneesa u
JEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIONIYI0, OOBICHUTEIHHYIO U TPOTHOCTUIECKYIO (DYHKITUY;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB XMMMUECKHX
anemeHToB 1-4 mepuonoB [lepmonnueckoit cuctembl xumudeckux snemeHToB J[. M. Menneneesa,
UCIIOJIB3Ysl TMOHSTUS «S-, P-, O-3JEKTPOHHBIE OPOHMTAINY, «IHEPreTUYECKHE YPOBHH», OOBSCHSITH
3aKOHOMEPHOCTH M3MEHEHMSI CBOWCTB XMMHUYECKUX DJJIEMEHTOB M HUX COCJUHEHUW MO TepHojaM M
rpynnam Ilepuoandeckoit cucteMsl XUMU4ECKUX 351eMeHTOB [I. 1. Menneneesa;

chOpMUPOBAHHOCTh YMEHHUM XapaKTepu30BaTh (OMHUCHIBATH) OOIIHME XUMUYECKHE CBOWMCTBA
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOJTBEPKJIaTh CYIIECTBOBAHME I€HETUUYECKOMN CBS3U
MEXy HEOPTaHMYECKUMHU BEIIECTBAMHU C TIOMOIIBIO YPaBHEHUH COOTBETCTBYIOIIMX XUMHYECKUX
peaKkumii;

c(hOpMUPOBAHHOCTh YMEHHUS KIACCU(DUIIMPOBATh XUMHYECKHE PEAKIMH TI0 Pa3THIHBIM
MpU3HaKaM (YMCIy W COCTaBY PEarupyroIIMX BEUIECTB, TEIJIOBOMY 3((exTy peakiuu, N3MEeHEHHIO
CTETeHEW OKUCIICHUS 3JIEMEHTOB, 00paTUMOCTH PEaKIH, YUaCTHIO KaTalu3aTopa);

c(OpPMHUPOBAHHOCTh YMEHHMH COCTABIISITh ypaBHEHUS PEaKLUM DPA3IUYHBIX THUIIOB, IMOJIHBIE U
COKpaIIEHHbIE YPaBHEHUSI PEaKIMil HOHHOTO OOMEHa, YYUTHIBAs YCIOBUS, IPU KOTOPBIX 3TH peaKIuu
UIYT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUIN NPOBOJUTH PEAKIUH, MOATBEPXKAAIONINE KayeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPraHWYECKHX BEIIECTB, PACIO3HABATH OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPAX HEOPraHUYECKHUX BEIIECTB;

chOpPMUPOBAHHOCTh YMEHUW PpPACKpBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii HoCpeICTBOM COCTaBIICHHS SJIEKTPOHHOTO OanaHca ATUX PeaKItii;

cOpPMUPOBAHHOCTh YMEHUU OOBICHATH 3aBHCUMOCTb CKOPOCTH XHMHUYECKOW pEaKIHH OT
pa3IuYHbIX (PAKTOPOB; XapakTep CMEUICHUS XMMUYECKOTO PaBHOBECHUS B 3aBUCUMOCTH OT BHEILIHETO
BozaeictBus (nmpuHnun Jle [larense);

cOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb XUMHUYECKHE MPOLIECCHI, JieXkKallue B OCHOBE
MIPOMBIIIIJIEHHOTO TIOJTYYEeHHs CEPHOU KUCIIOThI, aMMHAaKa, a Takke CHOPMUPOBAHHOCTD MPEICTABICHUN
00 00X HAYYHBIX MPUHIIUIIAX U IKOJIOTUYECKUX MPOoOIeMax XUMHUYECKOTO MTPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH BBIYUCICHUS C HMCIOJB30BAHHEM MOHSTHS «MaccoBas
JI0JIs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOMICHHM Ta30B NpPU XUMHUYECKHX PEaKIHUAX, MacChl
BellecTBAa UM 00bEMA Ira3oB MO0 M3BECTHOMY KOJHMUYECTBY BEILIECTBA, Macce WM 00BbEMY OJIHOTO W3
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOrO 3(pdekTa peakiud Ha OCHOBE 3aKOHOB COXpaHEHUs
MacChl BEILIECTB, TPEBPAILICHHUS U COXPAHEHUS SHEPTUU;

chOpMUPOBAHHOCTh YMEHUH COOMIOAaTh TMpaBujia TMOJIB30BAaHUS XHMHUYECKOW TOCYyAoN U
mabopaTopHBIM 00OpyIOBaHHEM, a TaKKe IMpaBWiia OOpalleHHs C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMU TI0 BBIMOJHEHUIO Ta00PATOPHBIX XUMUYECKUX OTBITOB;

cOpPMUPOBAHHOCTh yYMEHUW TMJIAHUPOBATh M  BBINOJHITH XUMHUYECKHH OKCIEPUMEHT
(pa3noxeHue MepoKcHaa BOJAOPOJa B MPUCYTCTBUHU KaTalM3aTOpa, OMpPEAENIEHUE CpPelbl PacTBOPOB



BEIIECTB C MOMOIIBI0 YHHBEPCAILHOTO WHAMKATOpA, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh
XMMUYECKON pEeaKIfy, peakii HOHHOTO 0OMEHa, KaueCTBEHHbIE peakiny Ha Cynbdar-, kapOoHaT- U
XJIOPUI-aHUOHBI, HA KATHOH aMMOHMSI, PELIEHHE IKCIIEPUMEHTAIbHbBIX 33Ja4 10 TeMaM «MeTalbl» 1
«Hemeranel») B COOTBETCTBHH C MPaBHJIAMH TEXHUKH 0€30IaCHOCTHU MPH OOpAIICHUH C BEIIECTBAM U
1 J1a0opaTopHBIM 000PYIOBAHUEM, MPEICTABIATH PE3yIbTaThl XUMHUECKOTO KCIIEpUMEHTa B (popme
3allUCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKUui M (OPMYIMPOBATH BBIBOABI Ha OCHOBE JTHUX
pe3yJIbTaToB;

COPMHUPOBAHHOCTh YMEHHH KPUTHYECKH AaHAIM3HPOBATH XUMHUYECKYI0 HWH(POPMAIHIO,
MIOJIy4aEMYI0 U3 Pa3HbIX HICTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHHUKauu, MIHTepHeT u apyrux);

c(OPMHUPOBAHHOCTH YMEHHI COOIIONATH MPaBHJIa SKOJIOTUYECKH LIEIecO00pa3HOro OBEICHUS B
OBITY ¥ TPYJOBOU JESITEIBHOCTH B IIEJISAX COXPAHEHHUS CBOETO 3JI0POBbSI M OKPYKAIOMICH TMPHUPOTHOM
Cpelibl, 0CO3HAaBaTh OMACHOCTh BO3/AECHUCTBUS HA KUBbIE OPraHU3MbI ONPEIEIEHHBIX BELIECTB, IOHUMAs
cmbicn nokaszatens [1/IK, moscHAT, Ha mpumepax crnocoObl YMEHBIICHHS W IMPEIOTBPALICHUS HUX
BpPEAHOI0 BO3/JICMCTBUS Ha OpPTraHU3M YEJIOBEKa;

U1 0Oy4arOIINXCS C OTPAaHUYEHHBIMHM BO3MOKHOCTSIMU 3/I0POBbS: YMEHUE IPUMEHSTh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHUN;

JUI CJENbIX M CIa0OBUISAIIMX OOYYaloIIUXCs: YMEHHE HCIOJIb30BaTh PeIbe(HO-TOUECUHYIO
cucremy o0o3nauenuii JI. bpaiins muis 3anucu xumMuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoaundecTBO 9acoB

Ne n/m | HaumeHoBaHue pa3/iesioB U TeM MPOTrPaMMbl Beero Kontpo | IIpaktu | DJIeKTpoHHbIe (1H(POBLIE)
JbHble | 4Yeckue | 00pa3oBaTe/bHbIE pecypchl
padoTsl | padoThI

Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4eCcKOi XMMHHU

L1 | oprantmeotin cosmerni A, M. Byrnepon 3 htpsiforochem.cu

Hroro no pazneny

Pa3nea 2. YrieBoaopoabl

2.1 [IpenenbHbIe YTIE€BOIOPOABI — ATKAHBI 2 https://orgchem.ru/ https://acetyl.ru/

2.2 HenpenenbHabie yrieBo0pOIbl: aTKeHBI, ATKAANCHBI, aTKHHBI 6 1 https://orgchem.ru/ https://acetyl.ru/

2.3 ApoMaTHYECKHE YTIEBOI0POIBI 2 https://orgchem.ru/

2.4 [IpupoaHble HCTOYHHUKH YTIIEBOJAOPOJIOB U UX NepepaboTKa 3 1 https://orgchem.ru/

Hroro o pazgeny 13

Pasznea 3. Kucaopoaconepsxamme oprannyeckue coeIuHeHus

3.1 Cruptbl. DeHon 3 https://acetyl.ru/ https://orgchem.ru/

3.2 Anwsaerunsl. KapooHoBbie kKucioThl. CiioskHbIC d(OUPHI 7 1 https://orgchem.ru/

i T —

Hroro no pazgeny 13

Pasznen 4. A3oTcoaeprkaiiye opraiHnyeckue coeIuHeHus

4.1 AMUHBI. AMHUHOKHCIIOTHI. benku 3 EggiZ?g)?cl)lrc;ur/utlxﬁ;//flfl)rrrﬂ(\:/gemrU/

Wroro no pazgeny 3

Paszaeua S. BoicokomMoJieKyJIsIpHbIe COCAUHECHUS

5.1 [Tnactmaccel. Kayuyku. Bosokna 2 E::Si;;?ég:gf drT]r.L:yv/viki /himiva

Wroro no pazgeny 2

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 2



https://orgchem.ru/
https://orgchem.ru/
https://acetyl.ru/
https://orgchem.ru/
https://acetyl.ru/
https://orgchem.ru/
https://orgchem.ru/
https://acetyl.ru/
https://orgchem.ru/
https://orgchem.ru/
https://foxford.ru/wiki/himiya
https://orgchem.ru/
https://acetyl.ru/
https://orgchem.ru/
https://foxford.ru/wiki/himiya
https://orgchem.ru/
https://foxford.ru/wiki/himiya

11 KJIACC

Ne i/t

HaumenoBaHue pa3xaejioB U TEM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

nporpamMmal Beero Kourpoububie | [IpakTHyeckue 06PA30BATETBHbIE PECYPCHI
padoThI padoThI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
L1 Tepnomecnas orcrou xmmceme 3 https:lacetyl. il
http://chemistry.narod.ru/
anemenToB J[. 1. Meneneera
12 | Crpoenne semectsa. Muoroobpasue 4 https://foxford.ru/wiki/himiya
BCIIICCTB
https: L.r
13 | Xuwweckue peakiym 6 . . hggzzxigi‘\érdgr/u/wiki/himiva
Htoro no pazneny 13 https://foxford.ru/wiki/himiya
Paznea 2. Heoprannyeckasi XuMusi
https://acetyl.ru/
2.1 Meranel 6 1 httg://chem\i/strv.narod.ru/
2.2 Hemeramsr 9 1 1 http://chemistry.narod.ru/
23 CBsI3b HEOPraHUYECKUX U OPTaHUIECKUX 5 https://acetyl.ru/ o
BEIIIECTB https://foxford.ru/wiki/himiya
Hroro no pasueny 17 https://foxford.ru/wiki/himiya
Paznena 3. XuMus 1 ;KU3HL
31 | XuMusu KusHb 4 | https:/ffoxford.ru/wiki/himiya
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 34 2 3 ‘



https://acetyl.ru/
http://chemistry.narod.ru/
https://foxford.ru/wiki/himiya
https://acetyl.ru/
https://foxford.ru/wiki/himiya
https://foxford.ru/wiki/himiya
https://acetyl.ru/
http://chemistry.narod.ru/
http://chemistry.narod.ru/
https://acetyl.ru/
https://foxford.ru/wiki/himiya
https://foxford.ru/wiki/himiya
https://foxford.ru/wiki/himiya

YUYEBHO-METOANYECKOE OBECIIHEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYUEHUKA

Xumus, 10 xnace/ I'abpuensa O.C., Octpoymos W.T'., Cagkos C.A. AKnrioHepHOE
obmectBo «M3marensctBo «lIpocBereHne»

Xumus, 11 xnace/ T'abpuensa O.C., Octpoymos W.T'., Cnagkos C.A. AKnrioHepHOE
obmectBo «M3marensctBo «IIpocBereHne»

METOJANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

Beeaute 1. O.C.I'abpuensn, ['.T.JIpicoBa «Xumust Metoanueckoe nocodue — 6a30BbIN
ypoBeHb» - M.: lIpoda 2022 ro.

2. O.C.I'abpuens, U.I'.Octpoymos, «OO011ast XMMus B TeCTax, 3a7adax, ynmpaxkHeHusx. 11
knace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensH, I1.H.Bepeskun, A.A.Ymakosa «Xumus 11 kmacc: KonrpossHbIe 1
MpOBEpOUHbIe pabOThI K yueOHUKY». — M.: [Ipoda, 2021 r.
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