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MNOACHUTEJBHASA 3AIINCKA

PabGouas mporpamma cpeaHero o61iero oopasoBaHus Mo XUMHHU (6a30BBIT
YpOBEHb) cOocTaByieHa Ha ocHOBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03
«O0 obpazoBanuu B Poccuiickoit ®enepannn», TpeOOBaHMI K pe3yibTaTam
OCBOCHMSI OCHOBHOM  00Opa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpa3oBaHu, IIPEACTABICHHBIX B denepanbHOM roCcyJapCTBEHHOM
0o0pa3oBaTeNbHOM CTaHAApPTEe CpEAHEro o0mero o0pa3oBaHUA, C YYETOM
«Konnenmuu npenogaBanus y4eOHOro mpeaMera « XuMHUs» B 00pa30BaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOmieoOpa3oBaTenbHbIE TPOTPAMMBDY W OCHOBHBIX IOJOKEHUN (eaepaabHOM
paboueil mporpaMMbl BOCITUTAHHUS.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «XUMUWUSA»

XuMuyeckoe o0pazoBaHUE, MOJYyYaeMOE BBITYCKHUKAMU CPEIHEN IIKOJIBI,
SBIIIETCS. ~ HEOThEMJIEMOW 4acThl0o UX oOpa3zoBaHHOCTH. OHO  CIIyXHT
3aBepUIAIOIIUM 3TAllOM peai3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE
KJIIFOYEBBIX  LIEHHOCTEH, IPUCYLIUMX  LEJIOCTHOW  CHCTEME  XHMHUYECKOIO
oOpa3oBaHMsl. OTH IIEHHOCTHM KacaloTCi T[I03HAHUS 3aKOHOB  INPUPOJBI,
(GopMHpOBaHUS MHUPOBO33pEHUsT M OOWIEH KyJbTypbl 4YEJIOBEKa, a TaKke
HKOJIOTUYECKM OOOCHOBAHHOI'O OTHOIIECHHSI K CBOEMY 3J0POBBI0 U IMPUPOIHOMN
cpene. Peanmusyerca XumHuueckoe OOpa3oBaHUE YYAIIUXCA CPEOHEH IIKOJIBI
cpencTBaMM  y4eOHOro nmnpeamera «XHUMHS», COJAEpPKAHUE M IIOCTPOCHHE
KOTOPOTO ONpeNeNieHbl B IMporpamMme ¢ y4€TOM CHEelU(pUKH HAYKH XUMHUH, €€
3HAYEHUS B MO3HAHUU MPUPOJbI U B MATEPUATILHOMN KM3HU OOIECTBA, a TaKkKe C
y4€ToM OOILIMX 1ieJIel U MPHUHIIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE
CHUCTEeMBI cpeaHero oomero obpasoBanuss B Poccuiickoirt ®enepammu. Tak,
Hanmpumep, npu (HOPMHUPOBAHMM COJEp)KaHUS MpeamMeTa «XUMHS» YUYTCHbI
CJIEYIOIIKE TOJIOKEHUS O crielu(UKe U 3HAYCHUH HAyKU XUMUU:

o XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK HUIpaeT ocoOyro poJiib B
COBPEMEHHOW LMBWIM3AIMU, B CO3JaHUM HOBOMW 0a3bl MaTEPUAIILHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PAIIMOHATIEHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME LEJIOCTHOIO MPEACTaBIEHUA 00 OKpYKaroUIEM MHPE KaK O €JUHCTBE
IPUPOABLI M YEJIOBEKa, KOTOpPOoe (POPMUPYETCS] B XMMUU HAa OCHOBE MOHHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMU PUMEHEHHS.

o TecHO B3aMMOAECHCTBYS C IPYTMMHU €CTECTBEHHBIMU HAayKaMH, XUMHUS CTaJa
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIEIIHOTO
Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHass XMMHA Kak Hayka
CO3MJATENIbHAs, KAaK HayKa BBICOKMX TEXHOJOTHMM HalpaBjieHAa Ha pelIeHue
rJI00ANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA — CHIPHEBOIA,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBS.

B coorBerctBuu ¢ obummmu uensmMu U npuHuunamu COQO conepxaHue
npeamerta «Xumus» (10—11 kmaccel, 6a30BbI YpOBEHb U3YUEHUS) OPUEHTUPOBAHO
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NPEUMYIIECTBEHHO  Ha  OOIIEKYJbTYpHYIO  IMOATOTOBKY  OOyYaroumuxcs,
HEOOXOAUMYIO UM JJi BBIPAOOTKH MHUPOBO33PEHUYECKHUX OPUEHTUPOB, YCIEUIHOTO
BKJIIOYEHUS] B JKM3Hb COLMYyMa, IMPOJOJDKEHUs OOpa3oBaHUS B Pa3IMYHBIX
00JIaCTX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XMMUEH.

CocrapnsomuMi  npeaMera  «XUMHUSD  SBISIIOTCS  0a30Bble  KYpChl —
«Opranuyeckas xuMmMus» U «OOImass ¥ HeopraHuveckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJICP>KaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMa
3HAHUU M0 HEOPTAaHUYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUM) U
OpraHn4eckor Xxumuu. POpMUPOBAHME NAHHOM CHUCTEMBl 3HAHUW NPU U3yYECHUHU
npeaMera 00ecrnedYrBaeT BO3MOXKHOCTH PACCMOTPEHHsS] BCEro MHOroo0Opasus
BEILECTB Ha OCHOBE OOIIMX MOHATHHI, 3aKOHOB U TEOPUH XHUMHUH.

Crtpykrypa conepxkanusi kKypcoB — «Opranuueckass xumus» u «OOmmas u
HEOpraHuyecKass XUMHUsS» CPOpPMHUPOBaHA B MPOrpaMMe Ha OCHOBE CHCTEMHOTO
NoJX0Ja K H3YYEHHIO Y4YyeOHOro Marepuasa U OOyCIIOBI€HA MCTOPUUYECKU
00OCHOBaHHBIM Pa3BUTHEM 3HAHUM Ha ONpPENEIEHHBIX TEOPETUYECKUX YPOBHSIX.
Tak, B Kypce OpraHM4eCKOW XHMMHUHM BEIECTBA PAaCCMATPUBAIOTCA HA YPOBHE
KJIACCUYECKON TEOPUU CTPOCHUS OPraHUYECKUX COCIMHEHUH, a TAKXKE HAa YPOBHE
CTEPCOXUMHUYECKUX M DJIEKTPOHHBIX IIPEIACTABICHUM O CTPOCHUM BEILECTB.
Cenenusi 00 uU3y4yaeMbIX B Kypce BEIlECTBaX JalOTCS B pPa3BUTUU — OT
YIJIEBOJIOPOAOB /10 CJIOXHBIX OMOJOTMYECKH aKTUBHBIX COeAUHEHMH. B Kypce
OpraHMYEeCKON XMMHUHU MOIYYaroT pa3BUTHE C(HOPMUPOBAHHBIE B OCHOBHOM ILIKOJIE
NEPBOHAYAJIbHBIE MPEACTABICHHUS O XMMHYECKON CBSI3U, KIACCHU(PUKALMOHHBIX
IIPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEUIECTB OT HUX CTPOEHUA, O
XAMHUYECKOU pEeaKIInu.

ITon HOBBIM YIJIOM 3peHHsI B TpeaMmeTe «XuUMus» 0a30BOro ypoBHS
paccMaTpUBaETCsl W3YyYEHHBIM B OCHOBHOM IIKOJIE TEOPETUUYECKUW MaTepuan M
(dakTosOrMYeCKUe CBEACHMSI O BEUIECTBAX M XHUMHUYECKOM peakuuu. Tak, B
YacTHOCTH, B Kypce «OOmas u HeopraHuyeckas XUMHsD  ydalluMcs
IIPEAOCTABIACTCS BO3MOKHOCTh OCO3HATh 3HAYEHUE IEPUOJUYECKOrO 3aKOHaA C
OOIIETEOPETUYECKUX U METOAOJIOTMUECKUX  MO3MIMM, [IyOke  MOHSAThH
UCTOPUYECKOE M3MEHEHHE (YHKIMI 5TOro 3akoHa — OT o0oOmame 10
OOBSCHSIOIICH U MPOTHO3UPYIOIIEH.

Envnas cucrtema 3HaHMM O BaXKHEHMIINUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHHH, a TAKXKE O XMMHMUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpPOTEeKaHus JomoyiHsgeTcs B Kypcax 10 um 11 kmaccos
DJIEMEHTAMM COJICPKAHUS, HMEIOMNMH KyJIbTYpOJIOTHUYECKUNA U IPUKIIAJIHON
XapakTep. OTH 3HAaHHUS CHOCOOCTBYIOT TOHMMAaHUIO B3aUMOCBSI3U XUMUU C
IPYTUMH HayKaMH, PacKpbIBAalOT €€ POJib B II03HABATEJIBHOM U IIPAKTUYECKOUN
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHUS K MPOIECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMUHU, TOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATH MH(POPMAIUIO U
MPUMEHATh €€ I TONOJHEHHS 3HAaHWM, PEUNICHUS WHTEIUICKTYaJbHbIX W
HKCIIEPUMEHTAIBHBIX HCCIIEI0BATENbCKUX 33/a4. B 1enoM conepkanue yueOHOTro
npeaMera  «XHMHUS»  JTAHHOTO  YPOBHSA W3Y4YECHHUS OpPMEHTHUPOBAHO Ha
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dbopMHpOBaHWE Y YYAINIMXCS MHUPOBO33PEHUYECKOW OCHOBBI IS TOHUMAHMS
bunocockux A, TaKMX KaK: MaTepUalbHOE C€AMHCTBO HEOPTaHUYECKOTO U
OpPraHUYECKOT0 MHpa, OOYCIIOBJICHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM M
CTPOEHHEM, II03HABAEMOCTh IPUPOJHBIX SBJICHHHA ITyTEM OKCIIEPUMCHTA U
pelICHUST TMPOTHBOPCYUH MEKIy HOBBIMH (aKTaMH H  TCOPECTUYCCKHUMH
IPEANOCHUIKAMH, OCO3HAHHUE POJIM XUMHUHU B PEHICHUU SKOJOTHUSCKHUX IPoOIeM, a
Takke Mpo0JIeM COEpEKEHUS PHEPreTUICCKUX PECYPCOB, ChIPhS, CO3/IaHHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B mrane pemeHus 3amad BOCIUTAHUS, PAa3BUTHS W COIMAIM3AIIHU
OOyYaroIMXCcsl MPUHSITHIC TMPOTPAMMON MOIXObI K OMPEISICHUIO COASPKAHMS U
MOCTPOCHUSI TpPEeAMeTa MPEeAyCMAaTPUBAIOT  (OPMHUPOBAHWUE Yy  YYAIIUXCS
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, HUMEIOIIMX 0a30BO€ 3HAYEHUE JJIA
pPa3TUYHBIX BHJOB JESITCIBHOCTH: pEIICHUS MpoOJieM, TIOWCKa, aHaiu3a |
00paboTku uHOpMaLINK, HEOOXOAUMBIX JJISI TPUOOPETEHUS OIbITA MPAKTUISCKON
Y KCCJICIOBATENILCKOM JIEATECIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B ITO3HAHHUHU
XUMUU.

HEJN U 3AJAYAU YYEBHOI'O ITIPEAMETA «XUMMUS»

N3yuenue mnpeamera «XuMus» B CpelHEHM IIKojie Ha 0a30BOM YpOBHE
HaIlpaBJICHO Ha JOCTIKCHUE CIACAYIOIMINX IEICH:
° dbopMUpOBaHHE CHUCTEMBl XUMHUYECKHMX 3HAHUM Kak  BaKHEWIen
COCTABJISIIOIICH €CTECTBEHHOHAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOM JIe)KAT
KITIOUEBBIC TOHATHS, (yHIaMEHTaJdbHBIE 3aKOHBI U TCOPHUU XHUMHHU, OCBOCHHUE
S3bIKa HAyKH, YCBOGHHE W TIOHMMAaHUE CYIIHOCTH JOCTYMHBIX O0O0OIIEeHUN
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPUEH UX pPa3BUTHUS U
CTaHOBJICHUS,
o dbopMHpoBaHWEe U pa3BUTUE TMPEACTABICHUM O HAYYHBIX  METOJax
MO3HAHUS BEIIECTB W XMMHUYECKUX PEaKIHi, HEOOXOMMMBIX IJIs MPHOOPETCHUS
YMEHUN OPUEHTUPOBATHCS B MHUPE BEIICCTB M XMMHUYECCKUX SBIICHUN, UMEIOIIIIX
MECTO B IPUPOAE, B IPAKTUUECKON U TOBCEIHEBHOM KU3HU;
o pa3BUTHE YMEHHH U CITIOCOOOB JEATEILHOCTH, CBI3aHHBIX ¢ HAOTIOICHUEM H
OOBSCHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJI0/IEHHEM MpaBWil 0€30MacHOTO
oOpallieHusI ¢ BEIIECTBAMHU;
o ajanTamus 00yJaromuxcs K yCIOBUAM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHUE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pelieHUi B KOHKPETHBIX KU3HCHHBIX CHTYaIlUsX, CBA3AHHBIX C BEIICCTBAMHU U MX
IPUMEHEHUEM;
o dbopmupoBaHHEe y OOYYAIOIMIMXCS KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMITETCHIINM), WMEIONINX YHUBEpPCATbHOE 3HAYCHWE Uil Pa3UYHBIX BHUJIOB
NeATEeTLHOCTH: PEIIeHHs MpoOJieM, MorcKa, aHaianu3a U 00paboTku WHOOpMAIUH,
HEOOXOJUMBIX IS TIPUOOPETEHHUs OIbITa JEATEIBLHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHMM XHWMHHM, a TaKKe JUIsi OLEHKH C TO3UIUN



HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HA OPTraHU3M Y€JIOBEKA U IIPUPOIHYIO CPELY;

J pa3BUTHE IIO3HABATEIIBHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHUX
CHOCOOHOCTEN 00yUaroIMXCsi: CIIOCOOHOCTH CaMOCTOSTENBHO TPUOOPETATh HOBBIE
3HaHUS 110 XMMHUH B COOTBETCTBUM C )KM3HEHHBIMU MTOTPEOHOCTAMH, UCIIOJIb30BAThH
COBpEeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH I MOMCKAa U aHaliu3a y4eOHOU H
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

o dbopMupoBaHre U pa3BUTHE Yy  OOYy4YaIOIIUXCS  aCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUIEHHS, HAOII0JaTeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpBbIE OCOOEHHO HEOOXOOUMBI, B YaCTHOCTH, IIpU IUIAHUPOBAHMM W
IIPOBEICHUH XUMHUYECKOTO IKCIIEPUMEHTA;

J BOCIIMTAaHHE Yy oOOyyarommxcs YOEXKIEHHOCTH B TI'yMaHHCTUYECKOU
HAIpPaBJICHHOCTU XUMHUH, €€ BAXKHOM pPONM B pELICHUH TIN00aJIbHBIX MpPOOsIEM
PAlOHAIIBHOTO MPUPOJAOTIOJIB30BAHMS, ITONIOJHEHUS JHEPTETUYECKUX PECYPCOB H
COXpaHEHUs] MPUPOJHOIO PABHOBECHUS; OCO3HAHUS HEOOXOIMMOCTH OepexHOro
OTHOUIEHUS K TPHUPOAE M CBOEMY 3J0POBbIO, a TaKKe MNPUOOpPETEeHUs OMbITa
UCIIOJIb30BAaHUsI TMOJYYEHHBIX 3HAHMA JJI1 OPHUHATHS TPAMOTHBIX PEIICHUH B
CUTYaLIHSIX, CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

MECTO YYEBHOI'O IPEJIMETA «XUMMUS» B YHEBHOM IIJIAHE

B cucreme cpemgnero oo6miero oOpazoBaHus «XuUMHUS», H3ydaemas Ha
0a30BOM ypOBHE, MpU3HAHA 0053aTEIbHBIM YYE€OHBIM MPEIMETOM, BXOJMSIIUM B
COCTaB NpeaMeTHON obnactu «EcTecTBeHHbIE HAYKH». YUEOHBIM IUIAHOM Ha €€
u3ydeHue oTBezieHo 68 yueOHbIx yacoB: B 10 kimacce — 34 yaca (1 yac B Hezeln0),
B 11 kimacce — 34 gaca (1 gac B Hezen).



IHIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
HPEIMETA «XUMMUS»

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pE3yNabTaThl OCBOCHUS MpeaMeTa « XUMUS» TOCTUTAIOTCS B
EIMHCTBE YYEOHOW M BOCIHUTATEIBLHON JEATEIBHOCTH 00Ie00pa3oBaTeIbHOMN
OpraHu3allid B COOTBETCTBUM C TYMaHUCTUYECKUMH, COLHOKYJIHTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH n yuaeajsaMu  POCCUKUCKOTO
TPaXkIaHCKOTO OOIeCTBA, MPUHITHIMU B OOIIECTBE HOPMaMH W IIpaBUJIAMU
MOBEJICHUS, CIIOCOOCTBYIOIIMMH MPOIIECCaM CAaMOMO3HAHUSI, CAMOPA3BUTHS U
HPABCTBEHHOT'O CTAHOBJICHUSI IMYHOCTU OOYYarOIIUXCH.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUS IMpeAMeTa «XUMHS» OTPaKaroT
c(hopMUPOBAHHOCTh ONBITAa MO3HABATEIBHOW M MPAKTUYCCKOU AEATEIHbHOCTH
0o0ydJarIMXcsl M0 peaar3aiii IMPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM
YHCJIE B YaCTH:

1. I'pakaaHCKOro BOCIIMTAHUA:

— OCO3HAaHMUs OOYYArOIIMMKCS CBOMX KOHCTHTYLIHMOHHBIX IIpaB U
00s13aHHOCTEH, YBOXKCHUS K 3aKOHY U IIPABOIIOPSIKY;

— MIPEJICTABICHUS O COLMAIBHBIX HOPMaX M MPaBUIIaX MEKJIUYHOCTHBIX
OTHOIIICHUH B KOJUIEKTHBE;

— TOTOBHOCTU K COBMECTHOM TBOPYECKOU JIESITEIHLHOCTH MPHU CO3JaHUU
Y4€OHBIX MPOEKTOB, PEUICHUM YYEOHBIX U TMO3HABATENIbHBIX 3a/1a4, BBHIMOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

— CIIOCOOHOCTH TOHUMATh ¥ IPUHUMATH MOTUBbBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JIPYTUX MIPU aHATU3€ PA3IMYHbIX BUJIOB YUCOHOU NIESITEIHHOCTH;

2. ITaTpuoTH4YeCKOr0 BOCIIUTAHUSA:

— IIECHHOCTHOT'O OTHOILICHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEIUI0
OTCYECTBCHHON XHMUH,

— YBOKCHHS K TIPOIECCY TBOpPYECTBA B 00JacTH TEOPHH H
MPAKTUYECKOTO0 MPUMEHEHUS] XMMHH, OCO3HAHMSI TOTrO, UYTO JOCTHXKCHUS HAyKU
€CTh PEe3yJIbTaT JUIMTCIBHBIX HAONIOACHUN, KPOMOTIMBBIX SKCIEPUMCHTAIBHBIX
MOMCKOB, MIOCTOSTHHOT'O TPY/1a YUYEHBIX U MPAKTUKOB;

— WHTEpeca U TT03HABATEILHBIX MOTHUBOB B MOJYUYECHUH U MOCIEAYIOIIEM
aHanu3e UHGOpPMAIUU O MEPEIOBBIX JOCTIKEHUSIX COBPEMEHHONW OTEUYECTBEHHOM
XHMHU,

3. JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

— HPABCTBEHHOI'O CO3HAHUs, ATUYECKOTO TMOBEIACHUS,

— CIIOCOOHOCTH OIIEHWBAaTh CHUTYallMU, CBSI3aHHBIE C XUMHUYECKUMHU
ABJICHUSIMU, U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOpPAJIbHO-
HPABCTBEHHBIE HOPMBI U IICHHOCTH;

— FOTOBHOCTH OIICHMBAaTh CBOE TIOBEJECHHE U TMOCTYNKH CBOUX
TOBapHUIed C TO3ULHUN HPABCTBEHHBIX M IIPABOBBIX HOPM W OCO3HAHUE
MOCJEACTBUN 3TUX MOCTYMKOB;



4. @®opMHUpPOBaHUSA KYJIbTYPbI 310POBbSA:

— MOHWMAaHMS IIEHHOCTEH 370pOBOro M 0O€30IMacHOro obpasza >KHM3HU;
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DH3UUYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

— coOJII0ICHUS TTPaBIIT 0€30MaCHOTO OOPAIIICHUS C BEIIIECTBAMHU B OBITY,
MTOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATCIBHOCTH;

— MMOHUMAaHUS [IEHHOCTU MPaBUJI WHAWUBUIYAJIBHOTO M KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3I0POBBIO U KU3HH JIIOJCH;
OCO3HAHHUSI TIOCJICICTBUM W HENPUSITUS BPEIHBIX MPUBBIYEK (YMOTpEOICHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5. TpynoBoro BocnuTaHus:

— KOMMYHUKATHBHOW KOMIIETCHTHOCTH B Y4€OHO-HCCIIENOBATEIHCKON
NEATEIbHOCTH, OOILIECTBEHHO IOJE€3HOM, TBOPYECKOW W  JPYrUX BHUOAX
JEATEIIbHOCTH;

— YCTAaHOBKM Ha aKTMBHOE Yy4YacTHE€ B PEIICHUM MPAKTUYECKUX 3aj]ad
COITMAJILHOM HAIIPaBICHHOCTH (B paMKax CBOETrO KJIacca, ITKOJIbI);

— UHTEpeca K MPaKTUYECKOMY MU3YUYEHHIO MPOPECCUuil pa3iuyHoro poja,
B TOM YMCJI€ Ha OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAHUH 110 XUMUHU;

— YBOXEHUS K Tpyay, JIOASIM Tpyda W pe3ysbTaTaM TPYyAOBOMH
JEATEIIbHOCTH;

— TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIUBHUAYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyayuieil mpodeccur U peaau3alu COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6. IKOJIOTHYECKOr0 BOCIMTAHUSA:

— HKOJIOTUYECKH II€JIECOO0Pa3HOro OTHOIICHUS K MPUPOJAE, Kak
HMCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3EMIIE;

— MOHUMAaHUSI TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MpoOliieMm,
BIIMSIHUSL 3KOJIOTMYECKHX MPOLIECCOB HAa COCTOSIHUE MPUPOJHOW M COLUAIBHOMU
Cpepbl;

— OCO3HAHMS HEOOXOJMMOCTH MCTIOJIB30BAHUS JTOCTUKEHUN XUMHH JIJIS
pEeLIeHNs BOPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BaAHNUS;

— AKTUBHOTO HENPUATHSA JIEHMCTBHUM, MPUHOCAIIUX BPEH OKPYKaIOIICH
MPUPOIHON Ccpejie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpPHUSTHBIE SKOJOTMYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAIATh UX;

— HaJM4Yusl PA3BUTOrO SKOJOTHYECKOTO MBIIUICHUS, DKOJOTHYECKOU
KYJbTYpBbl, OINbITA JACATEIBHOCTH SKOJOTMYECKONW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMM B II0O3HABATEJbHOW, KOMMYHUKATUBHOW U COLMAIBHOM
MpPaKTUKE, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHBOCTOSITH HJICOJIOTHUU
xemodoouu;

7. LleHHOCTH HAYYHOIO NO3HAHUS:

— c(hOpMHPOBAHHOCTHU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKW U OOIIECTBEHHON MTPAKTUKH;

— MOHUMAaHUS CIeNU(PUKA XUMUU KaK HayKH, OCO3HaHUS €€ POJIU B
dbopMHUpOBaHUN PAIMOHAIHHOTO HAYYHOTO MBIIIUICHUS, CO3aHHH  IEJIOCTHOTO
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MIPEACTaBICHUS] 00 OKPYKAIOIIEM MHUpPE KakK O €IMHCTBE MPUPOJBI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpOoOJIeM COXpaHEHUs
MIPUPOJTHOTO PAaBHOBECHS,

— yOSKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMUM JJII COBPEMEHHOMU
[MUBWIM3ALMK: B €€ TYMaHHCTUYECKON HAaMpaBICHHOCTH W BaXHOW pOIHM B
CO3/TaHUM HOBOM 0a3bl MaTepUAIbHOW KYJbTYpPhI, PEIICHUH TII00aJbHBIX MPOo0IeM
YCTOMYMBOT'O Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, IHEPIETUYECKOM, MUIICBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHH MEAMIIMHBI, OOSCIECYCHUH YCIIOBUN
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKM3HU KKIOTO UICHA
00I11eCTBa;

— €CTECTBEHHOHAYYHOU I'PAaMOTHOCTH: MOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCHOJIb30BaTh
MoJIy4yaeMble 3HAHUA JIJIsl aHaliM3a U OOBSICHEHUS SIBJICHUIN OKPY’KAIOIIEro MUpA U
MPOUCXOAIMNUX B HEM HM3MEHCHHM; YMEHHS JieJlaTh 0OOCHOBAHHBIC 3aKIIFOUCHUS
Ha OCHOBE HAy4HBIX (AKTOB W HMECIOIMIUXCA JAHHBIX C IEIbI0 TOJYUYEHUS
JIOCTOBEPHBIX BHIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XUMHYCCKHE 3HAHUS
JUISL PEIICHUS TTPOOJIEM B PeaTbHBIX KU3HEHHBIX CUTYAITUsX;

— HMHTEpPECa K MO3HAHUIO U UCCIICIOBATEIIbCKOM JIESITEIbHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHHIO U
caMOOOpa30BaHMIO, K AKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAaHUM 1O XUMUH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTIAMU;

— UHTEpeca K OCOOCHHOCTSIM TpyJa B  pa3lUuHbIX  cdepax
poheCCUOHATIBHOU JIEITEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHSI YYEOHOro MpeameTa « XUuMUsH»
Ha YpOBHE cpeaHero ooOmero oOpa3oBaHUs BKIIOYAIOT: 3HAYUMBIE IS
dbopmupoBaHUs MHUPOBO33pEHUS oOy4Jaronuxcs MEXAUCITUTUIMHAPHBIC
(MeXmpeaMeTHbIe) OOIEHAYYHbIE MOHATHS, OTPAXKAIOIIKE IIEJIOCTHOCTh HAYYHOU
KapTUHBI MUpPa U CHENU(UKY METOI0B TTO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX
HayKax (Marepusi, BEIIECTBO, DHEPrus, SIBICHHUE, MPOIIECC, CUCTEMA, HAYYHBIN
dakT, TPHUHIMNI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeIOBaHNUE,
HaONIOZICHUE, HM3MEpPEHUE, DJKCIEPUMEHT W [p.); YHHBEPCAJIbHbIE Y4YeOHbIE
JEHCTBUS (To3HaBaTEBHBIC, KOMMYHUKATHUBHEIC, PETYJISTUBHBIC),
obecnieunBaroniye GopMupoBaHue PyHKIMOHAIBHOW ITPaMOTHOCTH U COIMATIBLHON
KOMIIETEHIIUM ~ OOY4YaloMIMXCSA; CHOCOOHOCTh OOYYalOlUMXCS — HCIOJIb30BaTh
OCBOCHHBIC MEKIUCIIUTIIIMHAPHBIC, MEPOBO33PCHUCCKIE 3HAHUS Y YHUBEPCAITbHBIC
y4eOHbIE TEUCTBUS B TO3HABATEILHON M COLUANTLHOM MPAKTHKE

MeranpeaMeTHbIe PEe3yJIbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATHLHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETYyJISTUBHBIMU
JIEVCTBUSIMH.

Osgnadenue YHUBEPCAbHBIMU yueonvimu no3HaeamenbHbIMU
oelicmeuamu:



1. ba3oBbLIMH JJOrHYeCKUMU JeiiCTBUSIMMU:

— CaMOCTOATENLHO (POPMYJIUPOBATH M AKTYalM3UPOBATH MpoOIiEeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

— ONPENEIATh eI AEATEIbHOCTH, 3a/1aBasi apaMeTPbl U KPUTEPUHU UX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C ITOCTABICHHBIMU LEISAMU;

— UCIIONB30BaTh NIPU  OCBOCHUM 3HAHUM MOPHUEMBI  JIOTHYECKOTO
MBIIUIEHUSI — BBIJEJATh XApaKTEPHbIE MPU3HAKHU IMOHATHUM M YCTAHABIMBATH HX
B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIME TOHATUS JJISI OOBACHEHUS
OTJIETBHBIX (DAKTOB U SBJICHHIA,

— BBIOMpaTh OCHOBAHUSI M KPUTEPUM ISl KJIACCU(UKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

— YCTaHABJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEKIY M3Yy4aeMbIMU
SABJICHUSIMU;

— CTPOUTH JIOTHYECKUE PACCYXICHUs (MHIYKTUBHBIE, IEyKTUBHBIE, 110
aHAJIOTUH), BBIABISTH 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BBIBOJIbI U 3aKIIOUCHUS;

— NPUMEHSATh B TIpollecCe TMO3HAHUSI CHUMBOJHUYECKHE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yEeMble B XUMHUU, TPEOOPa30BbIBATH MOICIIbHbBIE TTPEICTABICHUS —
XUMUYECKUH 3HaK (CHUMBOJI) DJIEMEHTa, XUMHUYecKas Gopmyia, YypaBHEHHE
XUMHUYECKOMN peakIuy — MpU PEIICHUH YYEOHBIX TT0O3HABATEIBHBIX U MPAKTUYECKHUX
3a/1a4, MPUMEHATh HA3BAaHHBIC MOJICJIbHBIC TIPEACTABICHUS JJIsl BBISIBICHUS
XapaKTePHBIX MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKIINM;

2. Ba3oBbIME HcC/I€10BATEIBCKUMMY J1€/iICTBUSMU:

— BJIaJICTh OCHOBAaMHM METOJIOB HAY4YHOTO TIO3HAHMS BELIECTB U
XAMHUYECKUX PEAKIUN;

— dbopmynupoBaTh LEIW W 3a7a4d HUCCIEJOBaHUS, HCIOJIb30BaTh
MOCTABJICHHBIE W CAMOCTOSITEIBLHO C(HOPMYITUPOBAHHBIE BOIMPOCH B KAYECTBE
WHCTPYMEHTA TIO3HAHWUSA M OCHOBBI JJIi (POPMUPOBAHHUS THUIIOTE3bI MO MPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

— BJIaJICTh HABBIKAMHU CAMOCTOSITEJILHOTO IJIAHUPOBAHUS U TTPOBEJACHUS
YUYEHHUECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HaOJ0/IaTh 32 XOJA0M
mpoliiecca, CaMOCTOSITENIbHO TPOTHO3UPOBATH €ro pe3yibTaT, (OopMyIHpOBATH
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIEIOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

— npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEeN0BATENbCKOW M MPOEKTHOU
JEATEeIIbHOCTH, TMPOSIBIATh CIHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a7ay, MPUMEHECHHUIO pa3IUYHbIX
METOJIOB MTO3HAHUS;

3. IIpuémamu padorTsl ¢ uHpopManueii:

— OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIK (HAy4YHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHUSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(DOPMAIUIO PA3IMYHBIX BHIOB U (opM
MpEACTaBIICHUS], KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;

— dbopMyIMpOBaTh 3aMpOChl W MPUMEHATHh PA3IUYHBIE METOJbI TPH

9



noucke u oTdope nHpopmalu, HeOOXOAUMOM Ji BBINOJHEHUS YUeOHBIX 3a/1a4
ONpENENEHHOIO TUIIA;

— npuoOpeTaTh OTIBIT UCIIOJIb30BAHUS uH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUN U PA3JIMYHBIX MTOUCKOBBIX CUCTEM;

— CaMOCTOATENILHO BBIOUPATh ONTUMAIBHYIO (OpMy MpeAcTaBICHUS
nHpopmaruu (cxemsl, rpadyKu, JUaArpaMMbl, TaOJUIIbI, PUCYHKH U T. I1.);

— WCIIOJIb30BaTh HAYYHBIA $I3bIK B KayeCTBE CPEJICTBA IMpPHU paboTe ¢
XUMHUYECKONH HWHpoOpManueil: NpPUMEHATh MEXNpeAMeTHbIe (pu3uueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUaTypbl, HOMEHKIATYPY;

— UCIONBb30BaTh W MPeoOpa3oBBIBATH  3HAKOBO-CHMBOJIMYECKUE
CpEeICTBA HATJISTHOCTH.

Osnadenue yHu8epcantbHbIMU KOMMYHUKAMUBHBIMU 0CUCH BUAMU:

— 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKJIaeMOW TEMBI B XOJ€
Jayanora W/WIM JUCKYCCHUM, BBICKa3blBaThb HAEH, (POPMYJIUPOBATH CBOU
MPEJI0KEHNSI OTHOCUTENIBHO BBITIOJIHEHUS TIPEJI0KEHHON 3a/1a4H;

— BBICTYIIaTh C MpEe3eHTalUMell pe3yJIbTaTOB MO3HABATEJIbHOMN
NESATEIbHOCTH, IIOJYYEHHBIX CaMOCTOSITEJIbHO WJIM COBMECTHO CO
CBEpCTHHUKAMHM  MpPU  BBINOJHEHUM  XUMHUYECKOTO  SKCIEPUMEHTA,
MpaKTUYECKON pabOThl MO HMCCIEIOBAHUIO CBOWCTB M3y4daeMbIX BEIIECTB,
peanu3anuu yuyeOHOro npoekra u (popMyJMpoBaTh BBIBOJBI 110 pe3yJibTaTaM
MPOBEASHHBIX HCCIEIOBAHUN NyTEM COTJACOBAHUS MO3UIMH B XOJC
00CYyXJIEeHUSI 1 OOMEeHa MHECHUSIMU.

Osnadenue yHugepcanvHblMu pezyiamueHuIMU OCUCMEUAMU:

— CaMOCTOSITEIbHO  TUIAHUPOBAaTh M OCYHIIECTBISITH  CBOIO
MO3HABATENBHYIO  JACSATENBHOCTh, Ompenessas e€ I1end W 3a7adyu,
KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTUPOBAThH IMpeasiaraeMblit
aJTOPUTM JEHCTBUM NMPU BBHINOJIHEHUH YUYE€OHBIX M HCCIIEIOBATEIbCKUX 3aaY,
BBIONpaTh Hanbosee YPOEKTUBHBINA CTIOCOO MX PEIICHUS C YUETOM TOTYYCHUS
HOBBIX 3HAHMI O BEIIECTBAX U XMMUUYECKUX PEAKLIMSIX;

— OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEH JNEsTEIbHOCTH Ha OCHOBE
caMOaHaJIn3a U CaMOOLICHKH.
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INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

I[IpenmeTHbie pe3ynbTaThl OCBOEHUSI Kypca «OpraHudyeckas XUMUSD)
OTpa’karoT:

1) cghopmuposarnrHocms npeocmaesietul: 0 XUMHUYECKOU

COCTaBJIAIOIIEH E€CTECTBEHHOHAay4YHOW KapTHUHbBI MHpa, pPOJIA XHUMHUMU B
MO3HAHUM SIBICHUI MOpUPOAbI, B (HOPMHUPOBAHUH MBIIUICHUS U KYJIbTYpPbI
JIMYHOCTH, €€ (PYHKIMOHAIBHOW IpaMOTHOCTH, HEOOXOAWMOM ISl pElICHUS
MPAKTUYECKUX 3a/a4 U SKOJIOTUYECKU OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
340POBBIO U IPUPOJTHOU CPEJIE;

2) glaoenue - CHCTEMOM  XHMMHYECKUX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIONIME TIOHATHUS (XMMHYECKUH  DJIIEMEHT, aToM,
AJICKTPOHHAs o0oouka aToma, MOJIEKYJIa, BaJICHTHOCTD,

AIEKTPOOTPULIATEILHOCTh, XMMHUYECKasl CBfA3b, CTPYKTypHas (opMyJa
(pa3BépHyTasi U COKpalll€HHas1), MOJIb, MOJISIpHAs Macca, MOJISIPHbIA OO0BEM,
YIJIEPOJIHBINA CKeNeT, (PYHKUHMOHAIbHAs IPyINa, paguKail, H30Mepus, H30MEpBbI,
FOMOJIOTUYECKUN  psifl,  T'OMOJIOTH,  YyIVIEBOAOPOABI,  KHUCIOPOA- U
a30TCOJICPIKAILME COCAUHEHUS, MOHOMED, IIOJIMMEDP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIUHEHMS); TEOPUU U 3aKOHbI (TEOpHUsS CTPOCHUS
oprannyeckux BemecTB A. M. DbytTimepoBa, 3aKOH COXpaHEHHS MAacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3BIK XUMUMH;
MHMPOBO33PEHYECKUE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHYECKUX SIBIICHUU, (PAKTOJIOTUYECKUE CBEIEHUS O
CBOMCTBax, COCTaBe, MOJIYYEHUH U O€30MaCHOM HCHOJIB30BAHUM BaKHEUIIMX
OPraHWYECKHUX BEIIECTB B OBITY M MPAKTUYECKOUN AESITETbHOCTH YEIOBEKA;

3) cpopmuposannocms  yMeHu 8blA6IIMb XapaKTEpHbIE
IIPU3HAKU TNOHATHUMN, YCTAaHABIMBATH WX B3aUMOCBS3b, UCNOIb308AMD
COOTBETCTBYIOIIUE IIOHSATUS NOPHU ONHCAHUHU COCTaBa, CTPOCHUS WU
MPEBPALLEHUN OPraHUYECKUX COCIMHEHUM;

4) chopmuposanHocmsb  YMEHUU  UCHOIb306AMb  XUMHYECKYIO
CUMBOJIMKY JJIl COCTaBJICHUSI MOJIEKYJISIPHBIX UM CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpalll€HHON) (opMyJ1 OpraHMYECKUX BEIIECTB U YPABHEHUN XMUMHUUYECKUX
peakuuil; uzeomaeaueams MOAEIA MOJIEKYJ OPraHWYECKHUX BEIIECTB A
WJUTFOCTPALIMA UX XUMHUYECKOTO U MPOCTPAHCTBEHHOIO CTPOCHUS;

S) cghopmuposarnHocms yMeHuu ycmanaeniueams
MPUHAUIE)KHOCTh W3YYEHHBIX OPTaHUYECKUX BEIIECTB IO HUX COCTAaBy M
CTPOCHHMIO K ONpENeNIEHHOMY KJjaccy/TpyIlIe COeAUHEHU (YrieBOAOPObI,
KHACJIOPOJI- W  a30TCOAEpIKAILIME COCAUHEHUS, BBICOKOMOJIECKYJISIPHBIE
CO€IWHEHUs); daéamb WM Ha3BaHUS MO CUCTEMAaTHUYECKOM HOMEHKJIAType
(IUPAC), a Takxe TNPUBOAUTH TpPUBUAJILHBIE HAa3BaHUSA OTJCIbHBIX
OpPraHUYECKHX BELIECTB (ITUJIEH, MPONWIEH, ALETUJIEH, 3THUJICHIJIHNKOJIb,
rautiepuH, GeHomn, GopMabIeryl, areTalbIeru, MypaBbHUHAs KHUCIIOTA,
YKCYCHAasl KMCJIOTA, OJIEMHOBAsl KHUCJIOTA, CTEAPUHOBAsI KHUCJIOTA, TJIFOKO3a,
(dbpykTOo3a, Kpaxmal, LeJUII0JI03a, TJIUIHH);
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6) coopmuposannocms ymeHus onpeoensimv BHUIABI XUMHUYECKOU
CBSI3U B OPraHUYECKUX COCIMHEHUSIX (OJUHAPHBIEC U KPATHBIE);

7)  cgopmuposannHocms yMeHUsT NPUMEHAMb TOJOXKEHUS TEOPUHU
CTpOCHUsI opraHumueckux BemecTB A. M. byrtnepoBa ajs oObsicHEHUSA
3aBUCUMOCTH CBOMCTB BEIIECTB OT HX COCTaBa M CTPOCHUS;, 3aKOH
COXpaHEHUsI MaCChl BEIIECTB;

8) chopmuposanHocms  YMEHUlU — XapaKkmepu3oéamsv  COCTaB,
cTpoeHHne, (U3HYECKHEe W  XHMHYECKHE  CBOWCTBA  TUIHUYHBIX
MPEJICTAaBUTENICH PAa3IMUHBIX KJIIACCOB OPraHHUYECKHX BemecTB (MeTaH,
dTaH, YTHWJICH, TMPOIMMWJICH, alleTuieH, OyragueH-1,3, metwiOyranueH-1,3,
OCH30JI, METaHOJI, JTaHOJ, OJTWICHIJIUKOIb, TJUIECPUH, (eHo,
areTalbJIeTU, MypaBbHHAsA W YKCyCHasi KHCJIOTHI, TJIFOKO3a, Kpaxmal,
IIEJUTI0JI03a, aMUHOYKCYCHAsI KHCJIOTA); ULIIOCMPUPO8amb TCHETUYECKYIO
CBA3b MEXJIY HHUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKHUX
peaxkiuii ¢ UCNOJIb30BAaHUEM CTPYKTYPHBIX (OPMYI;

9)  c@opmuposannocms ymenus xapaxmepuzo8ams WCTOYHUKU
YTJIEBOJOPOJHOTO ChIpbs (HEe(hTh, MPUPOIAHBIN Tra3, yrojb), CIOCOOBI HX
rnepepaboTKHU U MPAKTUIECKOE MPUMEHEHUE MPOIYKTOB IepepadbOTKU;

10) c@opmuposannocms ymenuii npoeoOumMs BBIYUCICHUS TIO
XUMHUYECKUM ypaBHEHHUSAM (Macchl, 00BEMa, KOJUYECTBA MCXOJIHOTO
BEIIECTBA WJIM TIPOAYKTAa PEaKIIMH MO U3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB MJIM MPOIYKTOB PEAKIIHH);

11) copmuposannocms ymenuii r1adems CUCTEMOW 3HAHUN 00
OCHOBHBIX METOJ[aX HAyYHOTO IMO3HAHUS, HCIIOJIb3yeMBIX B XUMHH TIPH
W3YYCHUW BEMIECTB W XHUMHWYCCKUX SBJICHUU (HAOIIOACHUE, H3MEpPEHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE), UCHOIb308AMb CUCTEMHBIC XUMHYCCKHE
3HAHUS JUIS IPUHSITUS PEIICHUNH B KOHKPETHBIX >KU3HEHHBIX CUTYyallUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHECHUEM;

12) ciopmuposanrnocmow YMeHUll cobrooamow npasuia
MOJIb30BAaHUSI XUMHUUYECKOW MOCYJ0N U J1aOOpaTOpPHBIM O0OpYyJOBaHHEM, a
Tak)Ke TMpaBuia OOpallleHuss C BEIIeCTBAaMU B COOTBETCTBHU C
WHCTPYKIMSIMU 1O BBIMOJIHEHUIO J1a00PATOPHBIX XUMHUYECKUX OTIBITOB;

13) chopmuposannocms  ymenuili niaHuposams U BbINOJHAMb
XAMUYECKHH DJKCIEepUMEHT (MPEBpaAICHUSI OPTraHUYECKHX BEIISCTB IIPH
HarpeBaHWU, TOIYyYCHHE STHJICHA W HM3YyYEHHUE €ro CBOWCTB, Ka4CCTBEHHBIC
peaKIMy OPTaHWYCCKUX BEIICCTB, JCHATypalus OCIKOB TIpU HarpeBaHUU,
[IBETHBIC PEAKIINHU OCTKOB) B COOTBETCTBHUU C TIpaBWJIAMU TEXHHUKH
0e30MacHOCTA MpW  OOpallleHMd C  BellecTBaMM U J1abOpaTOPHBIM
000pyIOBaHUEM, NpedCcmasisams Pe3ynbTaThl XUMHYECKOTO SKCIECPUMEHTa B
dbopme 3amucu ypaBHEHHH COOTBETCTBYIONIUX PEAKIUN U gopmyaruposams
BBIBOJIbI HA OCHOBE ATHUX PE3YJIbTATOB;

14) c@opmuposannocms ymenuu KpumudecKku aHaIU3UpPOSaAms
XUMHUYECKYI0 HH(pOpMAIINIO, MOJIydaeMyI0 U3 pa3HbiX uctouHukoB (CMU,
WUHTEPHET U 1p.);

15) cgopmuposarnnocmo VYMeHUU cobnrooams npasuia
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DKOJIOTUYECKH  I€JeCO00pa3HOro TOBEeACHUs B ObITYy UM TPYAOBOM
NEATEIPHOCTH B IIEJSIX COXPAHEHHUs CBOEr0 3J0POBBS M OKpYKaromlei
MIPUPOJTHOU CPEJbl; 0CO3HAB8AmMb OMACHOCTh BO3JCHCTBUS Ha IKHUBBIC
OpPraHWU3Mbl OMNpPEHCIEHHBIX OPTraHUYSCKUX BEIIECTB, MOHUMAs CMBICI
nokazarens 1K, noscuame Ha npumepax cnocoObl YMEHBIICHHUS U
MIPEOTBPAIIICHUS UX BPEITHOTO BO3/ICHCTBUSI HA OPTraHW3M YEJIOBEKa,

16) nns oOy4aronuxcs ¢ OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI:
YMEHHE TPUMEHSTH 3HAHUS 00 OCHOBHBIX JOCTYNMHBIX METOJAaX MO3HAHUA
BEIIECTB U XMMHYECKUX SIBICHUM;

17) nnsa  chenblx W CHA0OBUISIIMX OOyYalOIIUXCS: yMEHHUE
HCITIOJIb30BaTh pelibe()HO TOUYCUHYIO CHCTeMy oOo3HaueHuiut JI. bpaiins mis
3alUCh XUMHUYECKUX (HOpMYyII.

11 KJIACC

[IpeamerHbie  pe3yiabTaTbl  OCBOeHHS  Kypca  «OOmas u
HEOpraHUYecKasi XUMHUS» OTPaKaroT:

1) cghopmuposarnHocms npeocmaesieHul: 0 XUMHUYECKOU
COCTaBJISIIOIICH €CTECTBEHHOHAYYHOW KapTHUHBI MHpPa, pOJIH XHUMHUH B
MO3HAHUU SBJICHUW MPUPOJBI, B (HOPMHUPOBAHUU MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (YHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOJIMMOW ISl pEeIICHUS
MPAKTUUECKUX 3aJ1a4 M AKOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
310POBBIO U MPUPOTHOU CpEJIE;

2) g1adeHue CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpash BKJIFOYAET:
OCHOBOIIOJIAraroIrue MOHATUSI (XUMHUYECKUI DJIEMEHT, aTOM, U30TOI, S-, pP-,
d->71€KTpOHHBIC OPOUTAIN aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBIA 00BEM,
BaJICHTHOCTb, JJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCICHUS, XUMHYECKas
CBs13b (KOBAJIEHTHAs, HOHHAsl, METAJNIMYECKAs!, BOJIOPO/IHAS ), KpUCTAJLUINYECKAsI
pemeéTKa,  TUIbl  XUMHYECKHMX  pPEakluid,  pacTBOp,  IJIEKTPOJHUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJIUTUYECKAS JIHCCOLMAaIus, OKHUCIIUTEIb,
BOCCTaHOBUTEJb, CKOPOCTh XHMHUUYECKOW PEAKIUM, XUMHUUYECKOE PABHOBECHE;
TEOPUHU U 3aKOHBI (TEOPUSI AIEKTPOIUTUUYECKON TUCCONUALINU, TIEPUOTUYECKUN
3akoH J[.M.MenneneeBa, 3aKOH COXpPAaHEHUsS MacChl BEIIECTB, 3aKOH
COXpaHEHUs U MPEBpPAIICHUS] DJHEPruM TMpPU XUMHUUYECKUX PEAKIHUIX),
3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3bIK XMMHUU, MUPOBO33PEHUECKUE 3HAHUS,
Jie)Kallle B OCHOBE TMOHUMAaHMS MPUYUHHOCTA U CUCTEMHOCTH XHMHUUYECKHX
SIBJICHUM, (PAKTOJIOTMYECKUE CBEIACHUS O CBOWMCTBAX, COCTaBE, IMOJYUYCHUU U
0Ee30IMMaCHOM HCIIOJIb30BAHUM BAKHEHIIIMX HEOPTaHUYECKUX BEIISCTB B OBITY U
MPAKTUUYECKON NEATEIbHOCTH YEJIOBEKA;

3) chopmupo8aHHOCMb  YMEHULl  8blAAGISAMb  XapaKTEPHBIC
OpPU3HAKU NOOHATHH, YCMAHABIU8AMb WX B3aUMOCBSI3b, UCHOb308ANb
COOTBETCTBYIOIIUE MOHSITUS MPU ONUCAHUM HEOPraHWMYECKUX BEIIECCTB U
WX MPEBPAILCHUM;

4) chopmuposaHHocms  yMeHUll  UCNOJIb3086aMb  XUMHYECKYIO
CUMBOJIMKY JJIsI COCTaBJeHUSI (DOPMYJI BEHIECTB U YPABHCHUN XUMHUYECKUX
peakuuii; cucremarudyeckyro HomeHkiaarypy (IUPAC) u TpuBHanbHbIC
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Ha3BaHUSI  OTAEIbHBIX HEOPraHMYECKUX BellecTB (yrapHbld  ras,
YIJIEKUCIIbIA Ta3, aMMHuaK, Trami€Hass W3BEeCThb, HeEraui€Has M3BECTb,
MUTHEBAS COJla, MUPUT U 1P.);

5) chopmuposannHocms  yMeHUull onpeoensims BaJICHTHOCTh U
CTENEHb OKHUCJIEHUS XMMHYECKHX D3JIEMEHTOB B COCAUHEHUSIX Pa3JIMYHOTO
COCTaBa; BUJ XUMHUUYECKOW CBsI3U (KOBAJICHTHAsi, MOHHAs, METaJUIMuecKas,
BOJIOPOJIHAS]) B COCJMHEHUSIX; TUI KPUCTAUTNUYECKON PEIIETKH KOHKPETHOTO
BelllecTBa (aTOMHasi, MOJICKYJISIpHAsi, MOHHAsI, METaJJIMuecKas); XapakTep
Cpelibl B BOOHBIX PacTBOpPAaX HEOPTraHUUYECKUX COCIHUHEHUIA;

6) cgpopmuposanrocmo yMeHuu ycmanaeaueams
MPUHAJIC)KHOCTh HEOPTAaHUYECKUX BEIIECTB 10 UX COCTABY K OMPECIEHHOMY
KJIacCy/TpyTine COeTMHESHUM (IMPOCThIC BEIIeCTBA — METAJJIBI 1 HEMETAaJIJIbI;
OKCHJIbI, OCHOBAHMUSI, KUCJIOTHI, aM(POTEpHBIE THAPOKCHIBI, COJIN);

7) chopmuposarnnocms YMeHuu pacKkpwvieamsw CMBICII
nepuoanyeckoro 3akoHa J[. M. MeHaeneeBa UM JAEMOHCTPUPOBATH €T0
CUCTEMAaTU3UPYIONIYI0, OOBSICHUTEIILHYIO U MPOTHOCTUYECKYIO (PYHKIINU;

8) cihopmuposannocms YMeHUU xapakmepuzo8amas
AIEKTPOHHOE CTPOEHUE ATOMOB XHUMHUYECKUX 3JIEMEHTOB 1—4 mepuonos
I[Tepuognueckont cucreMbl XxuMHUdeckux sieMeHToB [[. . Mennesneesa,
HCIIOJb3Ysl TOHATUS «S-, p-, d-3JEKTPOHHBIC OPOUTAIN», «IHEPTETUUECKUE
YPOBHUY»; 00BACHAMb 3aKOHOMEPHOCTH WU3MEHEHUSI CBOWCTB XHUMUYECKHUX
DJIEMEHTOB W UX COEAWHEHWM MO mepuojaMm U rpynnam llepumomnueckoit
cCUCTeMbl XxUMH4Yeckux ajaeMeHToB J[. V1. Mennaeseena;

9) chopmuposanHocmes yMeHuul xapakmepuzoeamo  (ONUCHIBAMDb)
00I1IMe XMMUYECKUE CBOMCTBA HEOPTraHMUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;
nooOmeepHcoamo CyLIECTBOBaHHUE FeHETUYECKOM CBSI3U MEXTY
HEOPTaHUYECKMMM BEIIECTBAMHU C IMOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIIUN;

10) cpopmuposannocmeo VYMeHUs Kaaccuguyuposamuo
XUMHUYECKUE pEeaKUu IO Ppa3IudyHbIM NOpHU3HAKaM (YUCIy U COCTaBy
pearupyromnmx BEIIECTB, TEIUIOBOMY dA((dEKTy peakiud, HW3MEHEHHUIO
CTENEHEeW OKHUCJICHUS DJJIEMEHTOB, OOpAaTUMOCTH PEaKIUH, Y4acTHIO
KaTajan3aTropa);

11) cgopmuposannocms ymenuii cocmaensams YpaBHEHUS
peaKui pa3IUYHbIX TUIIOB; MOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS pPEeaKIUui
HOHHOTO OOMEHA, YUYUTHhIBAsI YCIOBUS, IIPU KOTOPBIX ITHU PEAKIIUUA UIYT J0
KOHIIA;

12) cghopmuposarnnocmo YMeHUU nposooumsw peaknuu,
MOJITBEPKAAIOIIME KAaueCTBEHHBIM COCTAB pa3JIMUHBIX HEOPTAaHUYECKUX
BEIIECTB; pPACHO3HAB8AMb OIBITHBIM ITIyTEM HWOHBI, INPUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpPaxX HEOPraHMYECKHUX BEIIECTB;

13) c@opmuposannocme VYMeHUut PAcKpvleamby CYLHOCTh
OKHUCJINTEJIbHO-BOCCTAHOBUTEIILHBIX ~ PEAaKIMid MOCPEACTBOM COCTABJICHHUS
AJIEKTPOHHOTO OajaHca dTUX PEaKIUil;

14)  cpopmuposannocms  ymenuti  00bACHAMbL ~ 3aBUCUMOCTH
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CKOPOCTH XWMHYECKOW PEaKIUu OT Pa3IudHbIX (PAKTOpOB; XapaxTep
CMEIIEHUSI XHUMHYECKOTO PpaBHOBECHS B 3aBUCUMOCTU OT BHEIIHETO
BozeiicTBus (npuHnui Jle [larense);

15) ceopmuposannocmev ymenuil xapakmepuzosams XUMHYECKHUE
MIPOLIECCHI, JIEKAIIUE B OCHOBE MPOMBIIIIEHHOTO TOJIYYEHUSI CEPHOM KUCIIOTHI,
aMMHaKa, a Takke CPOPMUPOBAHHOCTH MPEJCTABICHUI 00 OOIIMX HAyYHBIX
MPUHIIATAX U DKOJOTUUECKUX MPOOIeMax XUMUUYECKOrO MPOU3BOJICTBA;

16) cpopmuposannocmo ymenuii npoeoOums BBIYUCICHUS C
HCIIOJIb30BAaHUEM TMIOHSTHUSI «MaccoBasi JOJIsI BEIIeCTBAa B PacTBOpE»,
0OBEMHBIX OTHOIIIEHUH Ta30B MIPU XUMHUYECKUX PEAKITUSIX, MACCHI BEIIECTBA
Wi o0bE€Ma ra3oB MO HM3BECTHOMY KOJUYECTBY BEIIIECTBA, Macce WU
00bEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIUU BEIIECTB, TEIJIOBOTO
sddekTa peakimd Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIISCTB,
MPEBpAIlEHUS U COXPAHECHUSI SHEPTUU;

17) cgopmuposannocms  ymenuni  cobaooamo npasuia
MOJIb30BAaHUSI XUMHUYECKOU TOCYJION U J1JabopaTOpHBIM OOOpYJOBAaHUEM, a
Tak)Ke TMpaBuja oOOpallleHuss ¢ BEIIeCTBaMU B COOTBETCTBHUU C
WHCTPYKIMSIMU 1O BBIMOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OTIBITOB;

18) chopmuposannocms  ymeHuii  niaHupogamsv U BbINOJHAMb
XUMHUYECKHUIN dKCTIEPUMEHT (pa3iokKeHue MepoKcHaa BOJOpoaa B MPUCYTCTBUHU
KaTajau3aTopa, OIpeJeIeHHEe Cpeapl pPacTBOPOB BEMIECTB C ITOMOIIBIO
YHHUBEPCATBHOTO HWHIWKATOpPA, BIHMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTH
XAMUYECKOW pEeaKIlny, PEaKIMi HOHHOTO 0OOMEHa, KaueCTBEHHBIC pEeaKIInH Ha
cynabdar-, KapOoHAT- U XJIOPUI-aHHUOHBI, HA KAaTHOH AaMMOHMS; pEIICHUE
ASKCIIEPUMEHTAIBbHBIX 3a7ady 1o TemaM «Mertammiely u «Hemeramne») B
COOTBETCTBMM C MpaBWIaMH TEXHHUKH O€30MacHOCTH MpHU OOpalIEHUU C
BEIIECTBAMU U JTAOOPATOPHBIM OOOPYIOBAaHUEM; MNPeOCmAasisims PE3yJIbTATh
XUMHUYECKOr0 HJKCIEepUMEHTa B OpMe 3auCH YPABHEHUN COOTBETCTBYIOIIUX
peaxkuui u popmyauposams BBIBOJBI Ha OCHOBE ITHUX PE3YJILTATOB;

19) c@opmuposannocms ymenuu Kpumudecku aHaIU3UPOBAMb
XUMHUYECKYI0 MH(]pOpMAIINIO, MOJIydaeMyl0 U3 pa3HbIX uctouHukos (CMU,
UHTEPHET U Op.);

20) cgopmuposarnnocmo YMeHUll cobrooamow npasuia
DKOJIOTHYECKH  IIEJeCOOOpa3HOr0 TOBEACHUS B OBITYy U TPYAOBOM
NEATEIPHOCTH B IIEJSX COXPAHEHHUs CBOEr0 30POBBS M OKpYKaroIlei
MMPUPOTHON CpEIbl; OCO3HAaBaTh OMACHOCTh BO3JCHCTBHUS Ha JKUBBIC
OpraHu3Mbl ONPEIAECIEHHBIX BEIIECTB, MOHUMAasA cMmbica Tokazaresns [1JIK,
nosCHAmMb Ha TPUMEpax CIOCOObl YMEHBIICHUS W MPEIOTBPAIICHHUS WX
BPEIHOTO BO3JACHCTBUS Ha OPTAaHU3M YEJIOBEKA;

21) s oOyYaromuXcsi ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 37]0POBBSI:
YMEHUE MNPUMEHATh 3HAHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAaX ITO3HAHUS
BEIIECTB U XUMHUUYCCKHUX SIBICHUH;

22) nmns  cAembIX W CIA0OBHUASIINX OOydYaroluxcs: yMEHHUe
HCIIOJIb30BaTh peiabe(PHO TOUECUHYIO cUcTeMy oOo3HaueHuil JI. bpaiins nus
3alUCh XUMHYECKUX (OopMYyI.

15



COAEPXKXAHHUE YYEBHOI'O IPEIMETA «XUMMUSA»
10 KUIIACC. OPTAHUYECKASA XUMUS

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHM4ecKkol XMMHUM: €€ BOBHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MATEpUANIOB. Teopus CTPOEHUS OPraHUYECKHX
coequHennii A.M.byTiepoBa, €€ ocHOBHBIE MooKeHHU. CTPYKTYpHBIE (HOPMYITBI
OpPraHMYecKux BemlecTtB. ['omonorusi, wu3omepus. XHUMUYECKass CBS3b B
OPraHUYECKUX COCAUHEHUAX — OJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBienne o kiaccupukanuu opraHnueckux Bemniects. HomeHkmarypa
OpraHUYECKUX COCAMHEHUN (CHUCTEeMaThyecKas) W TpUBUAIbHBIC Ha3BaHUs
BAXKHEUIIINX MMPEICTABUTENEN KIACCOB OPTaHUYECKUX BEILIECTB.

OKCIIEpUMEHTAJIbHBIE METOJIbl M3YYEHUs BEIIECTB M WX MPEBPALICHUN:
O3HAKOMJICHHE C O00pa3laMd OpPTraHMYECKHX BEHIECTB W MaTepuajaMd Ha HX
OCHOBE;, MOJICTUPOBAHME MOJIEKYJ OpPraHUYECKUX BEIIECTB; HAOMIOJCHUE U
ONMCAHUE IEMOHCTPALIMOHHBIX OIBITOB 110 IPEBPALLICHUIO OPIraHUYECKUX BEILLIECTB
IIpU HarpeBaHuu (IJIaBJIeHUE, OOYTIMBAHUE U TOPEHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKMU psAx. MertaH u 3TaH —
NPOCTEUIINE TNPEICTABUTENN AJIKAaHOB: (PU3MUYECKUE M XUMHUYECKHE CBOMCTBA
(peakuu 3aMenieHus] U TOpPEHUs), HAaxOXKJIEHUE B MPUPOJE, TOJYyYEHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUNA PSiA. DTUIIEH U MPOIMUIIEH —
pOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHYECKHUE CBOMCTBa
(peakiuu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAllMM, OKHUCJICHHUS U
MOJIMMEPU3ALINN ), TOTYYEHUE U TPUMEHEHHE.

Ankanuensl. byraguen-1,3 u metmnOyraauen-1,3: cTpoeHue, BakHEHIIHe
XUMHUYECKHE CBOMCTBa (peakius nojaumepusanuu). [lomydeHre CUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKUH ps.
AnernneH — TpOCTEMINMA NPEICTAaBUTENb AJKWUHOB: COCTaB, CTPOCHHE,
(bu3nUecKre U XMMUYECKHE CBOMCTBA (PEakLMK THIAPUPOBAHMS, TaJJOT€HUPOBAHUS,
rUpaTaluu, TOPeHus ), MoIyYeHue U IPUMEHEHHE.

Apenbl. beH3on: cocras, cTtpoeHue, (pU3MUECKUE U XMMUYECKHUE CBOMCTBA
(peakiu rajoreHUpOBAHMS U HUTPOBAHUSA), MOJTYyYEHUE U TpUMEHeHue. Toryor:
cocmae, cmpoeHue,  ¢uauueckue U  XUMUYecKue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOAyYeHue u npumeneHue. TOKCUYHOCTD
apeHoB. ['eHeTHMyeckass CBs3b MEXAY YIJIEBOAOPOJAMHU, MNPUHAMICKANUMHA K
Pa3JIMYHBIM KJIaccaM.

[IpupoaHble MCTOYHHUKH YTIIEBOAOPOAOB. I[lpupomHslii ra3 W NOMyTHBIE
HedTaapie Ta3pl. Hedth m e€ mpoucxoxaeHue. CrnocoOwsl mepepaboTku HedTH:
MEpPEroHKa, KPEKUHI (TEPMUUYECKUM, KaTaaIuTU4YECKHuil), nuposn3. [IpomyKTsl
nepepadoTku HepTH, UX MPUMEHEHNE B MPOMBINIJICHHOCTH U B ObITy. KaMeHHBIN
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yroJib U IPOAYKTHI €r0 MepepadoTKH.

OKCIEPUMEHTAIbHBIC METOJIbI M3YYEHUs BEUIECTB WM HX IPEBpPAlICHUM:
O3HaKOMJIEHHME C o0pa3lamMu IUIaCTMAacC, KaydyyKOB M PpE3HMHbI; KOJUIEKLUU
«Hedptp» wu  «Yromp»; MOAEIMPOBAHUE  MOJIEKYJ  YIJIEBOJOPOAOB U
rajJOr€HONPOU3BOIHBIX; MPOBEICHUE MPAKTUUYECKON pabOThI: MOJyYEHNUE ITHIICHA
Y U3YYECHHE €TO CBOMCTB.

Pacuémmnoie 3a0auu

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB WJIH MPOAYKTOB PEAKIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEHUS

[IpenenbHblE OJHOATOMHBIE CIHUPTHI. METaHOI W 3TaHON: CTPOCHHE,
¢uznyeckue M XHMMUYECKHE CBOMCTBA (pEaKkIUM C aKTHUBHBIMH MeETaJllaMH,
rajJloreHOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHE. BomopoaHble  CBSI3U  MEXIY
MOJIEKYJIAMHA CIIUPTOB. JleMCTBHME METaHOJIA M ATAHOJIA HA OPTaHU3M YEJIOBEKa.

MHoroaromMHsle CHUAPTBL. OTWICHIVIMKOJb W TJMLEPUH:  CTPOCHHE,
¢usznyeckue W XMMHYECKHE CBOMCTBA (B3aUMOJEWUCTBHE CO IIEJIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAas PEaKlMsi Ha MHOTOaTOMHBbIE CIUpThI). JleficTBuEe Ha
OpraHu3M 4enoBeka. [IpuMeHeHue rimieprHa U STUICHTIIMKOJIS.

deHoM: CTPOCHUE MOJICKYJIbl, (PU3MYECKUE U XHUMHYECKHUE CBOMCTBA.
TokcuuHocTh QeHona. [Ilpumenenue gpenona.

Anpaerunpl U kemonvl. DopManblerui, AaueTalbIETU: CTPOCHHUE,
du3nuecKkue U XMMHYECKHE CBOWCTBA (pEaKUUU OKHCIEHHUS M BOCCTaHOBJIIEHUS,
KAUECTBCHHbIE pEAKIUHU), TIOJy4YEeHUEe U MNpUMEHEHue. AyemoHn: cmpoenue,
Qusuueckue u xumuueckue ceoucmea (peaxyuu OKUCIEHUS U B0CCMAHOGNIEHUS),
noayuenue u npumeHeHue.

ONHOOCHOBHBIE TMpeleibHbIE KapOOHOBbIE  KUCIOTH.  MypaBbuHas U
YKCYCHasl KHCIIOTBI: CTpOeHHEe, (prU3HuecKue U XUMUYECKUEe CBOICTBa (CBOMCTBA,
o0miue JUIsl Kiacca KUCIOT, Peakius 3TepuuKalnm), MoIydeHre U MpUMEHEHHUE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KakK MPEACTABUTENIN BBICIINX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBUE.

Crnoxuble >¢QuUpbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['maponus
coxHBIX 3¢upoB. Kupsl. 'uaponus xxupos. [Ilpumenenue xupoB. buonoruveckas
POJIb KHUPOB.

VYrneBonpl: coctaB, Kiaccupukauusg (MOHO-, AM- W TOJUCAXapHJbI).
['moko3a — mnpocTedmuii MoHocaxapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYIbI,
bu3nueckue U XMMUYeCKrue CBOMCTBa (B3aumojencTBue ¢ ruapokcugom meau(ll),
OKHUCJIEHME aMMHauHbIM pacTBOpoM okcujaa cepedpa(l), BoccTaHOBIIEHUE,
OpO’KeHHE TJIIOKO3bl), HAXOXJACHHWE B NPUPOJE, NMPUMEHEHHE, OHOJorHuecKas
poiib. @otocunTe3. OpykTo3a Kak u3oMmep Mroko3bl. Caxapoza — npedcmagumens
oucaxapuoos, 2uOpouU3, HaxoAHcoeHue 8 npupooe U NpUMeHeHue.

Kpaxman u nemntono3a kak npupoaHsie nmonuMmepbl. CTpoeHre Kpaxmaia u
Heunroso3bl.  PU3NUEecKMe W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAuECTBEHHAsI PEAKIUs C 0J0M).
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OKCHEpPUMEHTAIbHBIE METOJbl W3YYEHUS BEIIECTB W WX MPEBPAIICHUM:
MpOBE/ICHHE, HAONIOJCHHE U ONMHMCAHWE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcugoM Meau(ll)), MHOroaTroMHBIX CHOUPTOB (B3aMMOJICHCTBHE TIJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaerunoB (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemu(ll), B3aumomelcTBHE Kpaxmala ¢ HOJIOM);
MPOBE/ICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuémmnoie 3a0auu

Bbluncienyuss mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, O00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM MPOIYKTa PEaKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKIIIH).

A30TCoaep:Kale OPraHnYecKne coeTuHeHns:

Amunvl. Memunamun u aHuluH: cocmas, cmpoenue, Gusuveckue u
Xumuyeckue ceoticmea (2opeHue, 83aumooelicmaue ¢ 000U U KUCTOMAMU).

AMHWHOKHCIIOTHI Kak aM(pOTEpHbIC OpTraHUYECKUE CoeuHCHH. Du3ndecKre
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha IpuMepe IMIMHa). bruonornueckoe
3HAYCHHE aMHUHOKHUCIIOT. [lenTupl.

benkn kak mpupojHBIE BBICOKOMOJICKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOpUYHAs M TpPETUYHAs CTPYKTypa OelKoB. XHMHUYECKHE CBOMCTBAa OCIIKOB:
TUJPOJIN3, IeHATypallusl, KAYeCTBEHHBIC PEaKIIUU Ha OCIKH.

OKCIIEpMMCHTAJIbHEIC METOALI M3YVYCHHS BEIISCTB M HMX NPSBPAICHHUM:
HaOJII0JICHUE U OMMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalusi OEIKOB MpU
HarpeBaHUM, [IBETHHIC PEAKIINU OCIIKOB.

BbicokomoJieKyIsIpHBbIE COeTUHEHMSI

OCHOBHBIE MOHSTUS XUMUU BBICOKOMOJIEKYJIIPHBIX COCAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINH, CPEIHSS MOJIEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHUM —
MOJIMMEPU3ALNS U TTOJIMKOHICHCAITHS.

IInacmmaccuo (noausmuneH, NOJUNPONUIIEH, HOAUBUHUTIXTIOPUO,
noaucmupon). Hamypanouwiti u cunmemuyeckue xayuyku (6ymaoueHoguli,
XJIOPONPEHOBbII U U30NPEeHO8bIll). Bonokua: HamypaivHule (XI0NOK, Wepcmb,
WENK), UCKYCCMBeHHble (ayemamHoe 80J0KHO, 8UCKO3ad), CUHmMemuieckue (Kanpow
U 1a8cam).

OKCIEPUMEHTAIbHBIE METOJ/Ibl M3YYEHHUs BEIIECTB M MX MPEBPAIICHUN:
O3HAaKOMJIEHUE C 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMace,
Kay4yKOB.

Mexcnpeomemmnoie ceasu

Peanuzanus MexxnpeaMETHBIX CBS3€W NP U3YUYECHUM OPraHUYECKOW XUMUHU
B 10 Kkjacce OCYImIECTBIAETCS  Yepe3  HCIOJIb30BaHHWE KAk  OOMIHMX
€CTECTBEHHOHAYYHBIX TMOHATHUM, TaK U MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JIJIs
OTZICJIbHBIX MTPEAMETOB €CTECTBEHHOHAYYHOTO IIMKJIA.

OO0mIre ecTeCTBEHHOHAYYHBIE MOHATUS: SBJICHUE, HAYYHBIN (PakT, TUTIOTE3a,
3aKOH, TEOPHs, aHAIU3, CUHTE3, Kiaccu(ukaius, nmepuoandHOCTh, HAOIIOICHHE,
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U3MEpPEHUE, YKCIIEPUMEHT, MOJICITUPOBAHUE.

@dwuszuka: MaTepus, OJHEpPrus, Macca, aroM, OJEKTPOH, MOJEKYIa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSHUE
BeIeCcTBa, (PU3MYECKHE BETUYUHBI U SUHUIIB UX U3MEPEHUSI.

buonorus: kneTka, opranusMm, Ouocdepa, 0OMEH BEIIECTB B OpTaHU3ME,
doTocuHTE3, OWOJIOTMYECKH AaKTUBHBIC BelIecTBa (OCNKH, YTICBOIBI, JKUPHI,
(dhepMeHTHI).

['eorpadusi: MuHEpaIbl, TOPHBIE TIOPOIBI, MOJIE3HBIE NCKOMTaeMbIe, TOILIIUBO,
pecypchl.

TexHonorus: mnHIIEBbICE MPOAYKTHI, OCHOBBI PAIMOHAILHOTO IHTAHMS,
MOIOIIUE CPEJICTBA, JCKAPCTBEHHBIE U KOCMETHUECKHE TPerapaThl, MaTepuabl U3
WCKYCCTBEHHBIX 1 CHHTETHYECKHIX BOJIOKOH.

11 KUIACC. OBIIIAS U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKH B3JeMEHT. ATOM. Sapo aroma, H30TONBI. JJIEKTPOHHAA
000JI0YKa. DHEPreTUYeCKue YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIipe/esieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. IIEKTPOHHASI KOHPUTYpAIUsI aTOMOB.

[lepnonmueckuit 3akoH u Ilepuoanueckas cucteMa XUMUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOHA U llepmognueckon cucTembl
xuMHa4deckux asneMeHToB J[. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUojaM.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XHMHUYECKass CBS3b. BUIAbl XUMHUYECKOW CBA3MU
(koBaJIeHTHasi HETOJISIpHAasi M TOJSpHas, MOHHAs, MeTauimueckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJICHTHONW XWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHsiil). BomoponHas cBs3b. BaleHTHOCTh.  DJIEKTPOOTPHUIATEIIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO ~ CTPOEHHs.  3aKOH
MOCTOSTHCTBA COCTaBa BelIECTBA. THUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTB BELIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[TonsiTne 0 gucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPBI
MaccoBas 10J1 BEHIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COEMHEHNN. Homenknarypa
HEOPraHUYECKUX BELIECTB. ['eHeTnyeckas CBSI3b HEOPTraHWYECKUX BEIIECTB,
MPUHAJIEKAIIMX K PA3JIUYHBIM KIJIACCaAM.

XUMHYECKasl PEAKIIUA. Kiaccudukanus XAMUYECKUX  pEakiui B
HEOPraHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB;
3aKOH COXPaHEHUA U MPEBPAILLICHUS SJHEPTUUN TPU XUMUUECKUX PEAKLIHSX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (akTopoB. OOpaTuMBbIe
peakuuu. XuMHYeCKoe paBHOBecue. DakTopbl, BIUAIOMIKE HAa COCTOSHUE
xumudeckoro pasHoBecus. [Ipunuun Jle Hlarense.
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Onextposutuyeckas auccorarus. CuiabHbIE W CiIa0ble 3JICKTPOJIUTHI.
Cpena BOAHBIX PaCTBOPOB BEIIECTB: KHUCIIasl, HEUTpaiabHas, 1ienodyHas. [lonamue o
6000opooHom noxaszamene (pH) pacmeopa. Peakiiun monHoro oomena. [ uoponus
Heop2aHUu4ecKux U OpeanuyecKux euecms.

OKHCIIUTENHFHO-BOCCTAHOBUTEIIbHBIE peakiuu. [lonamue 06 3nekmponuze
pacniasos u pacmeopos coei. Ilpumenenue snekmponusa.

OKCHEpUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M HX TMPEBpAICHUN:
neMoHcTpauust Tabmun  «llepuonnueckas cucreMa XUMHUYECKUX DJIEMEHTOB
JI.1.MenneneeBa»; n3ydeHne MOJIeNIeH KPUCTALTMYECKAX PEMIETOK; HaOII0IeHNe
U ONHCAaHWE JICMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (pa3yIoKEeHUE
MEPOKCHJIa BOJOPOJA B NPUCYTCTBUM  KaTaau3aTopa, OMNPEACIICHUE  CpPeabl
PacTBOPOB BEIIECTB € MOMOIIBI0 YHUBEPCATLHOTO WHIUKATOPA, PEAKIIMU HOHHOTO
oOMeHa); IPOBEICHNE MPAKTUIECKON paboThl «Briusane pa3nudHbx (pakTopoB Ha
CKOPOCTb XUMUYECKON PEeaKIIun»

Pacuémmnowie 3a0auu

Pacuétel 1O ypaBHEHUSIM XUMHUYECKUX pEaKIud, B TOM 4YHUCJIE
TEPMOXUMUUYECKHE PaACUYEThl, pacu€Thl C HMCIOJB30BAHUEM TOHITHS «MAaccOBas
JI0JISL BEIIIECTBAY.

Heoprannuyeckas xumus

Hemeramnbl. Ilonoxenne HemeramuoB B llepuonnueckont cucreme
xumuueckux sneMeHToB [[. M. MenpaeneeBa U1 0COOEHHOCTH CTPOCHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINMS HEMETAJIOB (Ha MpuMepe
Kuciopoaa, cepol, dochopa u yriaepoaa). XMMHUECKHE CBONMCTBA BaKHEHUIIMX
HEMETaJUIOB (TaJloreHOB, cepbl, a3oTra, (ocdopa, yriepora M KpeMHHs) U HX
coeMHEHUNH  (OKCHIOB,  KHUCJIOPOACOJEPXAIIUX  KHUCJIOT,  BOJOPOJHBIX
coenuHeHui). [I[puMeHeHne BaXKHENIIINX HEMETAUIOB M KX COESIUMHEHHUIA.

Meramnsl. [lonoxenne meramnoB B llepuoanueckor cucrtemMe XMMHYECKUX
anemenToB J[. . MenneneeBa. OCOOEHHOCTH CTPOEHUS AJICKTPOHHBIX 000JIOUYEK
aToMOB MeTayuioB. OO0mue gusnyeckue cBoricTBa MeTaioB. CIuiaBbl METaJUIOB.
DNEKTPOXUMHUUYECKUI P HAMTPSYKEHU METAIIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIIMX METAJUIOB (HATpPUM, KaJMi, KaJbIUH,
MarHui, aJlOMUHUHI, IIUHK, XPOM, 5KE€JI€30, MEIb) U UX COCTUHEHUN.

O6mue crnocoObl  MOMydeHUsT MeTaoB. Memannypeus. Kopposus
memannos. Cnocobwl 3auumel om xoppo3uu. IlpuMeHeHne METaloB B OBITY U
TEXHUKE.

OKCNEPUMEHTAIbHBIC METOJIbl HM3YYEHHUSI BELIECTB W WX MPEBPAIICHUN:
U3y4YeHUE KOJUIEKIUU «MeTallibl U CIUIaBbl», 00pa3loB HEMETAIOB; pelIeHUE
AKCIEPUMEHTANIbHBIX ~ 33Jlad; HaOJII0JCHUE W OMUCAHUE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHUIA ATIOMUHUS C PACTBOPAMU
KHUCJIOT U LIEJI0YE, KAYECTBEHHBIE PEAKI[MM Ha KATUOHBI METAJIOB).

Pacuémmnoie 3a0auu

Pacuétel Macchl BemecTBa UM 00bEMA ra30B MO U3BECTHOMY KOJHUYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEICCTB;
pac4€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MIPOYKTOB PEAKINH, €CITU OHO
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N3 BCHICCTB UMCCT IIPUMCCH.

XuMHSA U KM3Hb

Ponp xumuu B 0O6eciedeHUH HKOJIOTHYECKOM, YHEPreTUYECKON U MUIIEBOM
0e30MacHOCTH, pa3BUTHH MeAUIUHBL. [loHATHE O HAy4YHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBinenuss 00 oOOWMX HAYYHBIX NPHUHIMIAX [POMBIIUIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB.

UenoBek B MUpE BEIIECTB M MaTEpUATIOB: BaKHEHIINE CTPOUTEILHBIC
MaTepualibl, KOHCTPYKIIMOHHbIE MaTepHalibl, KpacKu, CTEKJIO, KepaMmHKa,
MaTepuabl JUIsl 3JICKTPOHUKH, HAaHOMAaTepHualibl, OPraHUYECKHEe U MUHEPAIIbHbBIC
yaoOpeHus.

XuMusg U 37I0POBhE YEJIOBEKA: IMPaBWIA HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
IpenaparoB; MpaBuiia 0€30MaCHOTO UCIOIb30BAHUS MPENapaToB ObITOBOW XWMHUU
B [IOBCETHEBHOMW KU3HU.

Mesxcnpeomemmnunie ceasu

Peanuzanuss  MeXOpeIMETHBIX  CBS3€M MpU  HM3ydyeHUH OOIIeH
HEOpPraHUYeCKOM XuMHUM B 11 Kilacce OoCyIlIeCTBISIETCS Yyepe3 UCIOIb30BaHUE Kak
OOlIMX €CTECTBEHHOHAYYHBIX TMOHSATUH, TaK M TOHATHH, SBJISIOIMIUXCS
CUCTEMHBIMU JIJI1 OTAECIBHBIX MPEIMETOB €CTECTBEHHOHAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHOHAYYHBIE TOHSTHUS: HAay4HBIM (DAaKT, TUMOTe3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, KIaccupuKaius, TM[EePUOJUIYHOCTh, HAOJIOJICHHUE,
HKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusuka: Matepusi, JHEPTUS, Macca, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUECKUN YPOBEHb, BEIIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHME BEIIECTBA, (PU3UYECKUE BEJIWYMHBI U €AUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: «imerka, opraHusM, SJKocHCTeMma, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIECTB B OpTraHU3ME.

['eorpadusi: MuHepaibl, TOpHBIE TOPOJIbI, MOJIE3HbIE UCKOTAeMbI€, TOILINBO,
pecypchl.

TexHoJOrus: XUMUYECKAs] MPOMBIIUIEHHOCTh, METAJTYprus, MPOU3BOICTBO
CTPOUTENIbHBIX MATEPHUANIOB, CEJIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, MHIIECBAs
MPOMBIIICHHOCTh,  (hapMalieBTUUeCcKass  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHasOB,
AJIIEKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KonunuectBo uacoB

Ne OnexTpoHHbIe (1I(POBEIC)
W HaumeHoBanue pa3aenoB v TeM IPOrpaMMBbI Beero Kontposnbhbie [TpakTueckue 0GpA30BATEIHBIC PECYDCHI
paboTHI paboThI

Pa3ned 1. TeopeTuueckue 0CHOBbI OPraHN4YeCcKOi XUMHUH
1.1 [Ipeamer opranuueckoir xumuu. Teopuss cTpoeHUs 3

. [Ipesenranus

opranndeckux coenunenuit A. M. bytieposa
Wtoro no pazneny 3
Pa3nea 2. YriaeBogopoasbl
2.1 | IIpenenpHbIe yriaeBOJOPOIbI — AIKaHBI 2 [Ipe3enTanus
2.2 | HenpenenbHble yrieBOJOPOMAbL:  AJIKEHbI, aJIKaJHUEHBI, 6 1 Tpesenrauus
AJIKMHBI

2.3 ApomaTHiecKue yrieBogopoabl 2 IIpe3enTtanus
2.4 | llpupoaHbie HCTOYHUKU YTIEBOJOPOJIOB U UX TIepepadOTKa 3 1 IIpesentanus
Hroro no paszneny 13
Pa3nea 3. Kuciaopoacoaep:kamue opranHu4eckue coeJHHeHHs
3.1 Cnuptel. eHon 3 [Ipesenranus
3.2 | Anpaerunsl. KapOonoBsie kucinotbl. CI0KHbBIE 2UPHI 7 1 IIpesenTanus
3.3 VYrneBoasl 3 1 [IpesenTanus
Hroro no paszneny 13
Pasnen 4. A3oTcoaep:kaiye opraHudecKue coeIMHeHUus
4.1 | Amunbr. AmunokucnoTsl. benku 3 [IpesenTanys
Uroro no pazneny 3
Paspnen S. BeIcOKOMOJIEKY IS PHbIE COCAUHEHUS
5.1 \ ITnactmaccel. Kayuyku. Bonokna 2 IIpesenTanus
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 2
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KosmmuecTBo yacoB
Ne OnexTpoHHbIe (IIU(PPOBHIE)
i HaumenoBanue pa3fenoB 1 TeM IPOrpaMMbI Beero Kontposbnbie [IpakTuueckue 0GPA30BATEILHEIC PECYDCHI
paboTHI paboThI

Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
1.1 | Ctpoenue aTOMOB. [Tepuoanueckuit 3aKOH u

[lepuonnueckas cucrema xXuMmudeckux snemeHtoB . U. 3 [Ipe3enTanms

Menneneesa
1.2 | Crpoenue BemecTBa. MHOrooOpas3ue BEIIECTB 4 [Ipesenramms
1.3 | Xumuueckue peakiuu 6 1 1 [IpezenTanus
Wtoro no pazneny 13
Paznen 2. Heoprannuyeckasi xumus
2.1 | Metamuibl 6 [IpezenTanus
2.2 | Hemeramisl 9 1 IIpesenTanus
2.3 | CBsI3p HEOPraHUYECKUX U OPTaHUYECKUX BEUIECTB 2 [Ipe3enranus
Wroro no pazneny 17
Pasznen 3. Xumus v :Ku3Hb
3.1 ‘ XUMUS U )KA3HD 4 [Tpe3enTanms
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne HMara uudposeie
Tema ypoka Kout bHble | IIpakTHUyeckm
n/n yp Bcero 06 pot ¢ 1)6 cerne H3yYeHHUs oOpa3oBaTe/ibHbIE
a00TBI a00THI
p p pecypcbl
[Ipenmer oprannyeckod XuUMHHU, €€ BO3HUKHOBEHHE,
1 PasBHTHE H 3HAUCHHC 1 1 genens [IpezenTanus
Teopus cTpoeHHst opraHudyecKkux coeauHeHuii A. M.
2 P P P A 1 2 Henmensa [Ipe3enTanms

BYTJ'IepOBa, €€ OCHOBHBIC MOJ0XKCHUSI

[IpencraBnenne o KIACCU(PHUKAIMM  OPTaHUYECKUX
3 BemectB.  Homenknatypa  (cucremaruueckas) U 1 3 Henens [Ipesenrarmus
TPUBHAJIbHBIC HA3BAHUSI OPTaHUYECKUX BEIICCTB

4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUM PsiJT 1 4 guenensd [IpezenTanus
5 MertaH 1 3TaH — NPOCTEHINNE MPEACTABUTEIN AIIKAaHOB 1 5 Henens [Ipesenrarus
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 6 "Henens [IpezenTanus
7 DOTUJIEH U TIPOIUJIEH — NMPEACTaBUTEIN AIKEHOB 1 7 Henenst [Ipe3enTanus
IIpaktnyeckas padora Ne 1. «llomyuenue stmineHa u
8 P pas v 1 1 8 Henens
W3Yy4YEHUE €ro CBOMCTBY
Ankanunensl. byraguen-1,3 u MetmnOyragumeH-1,3.
9 A yral i yrai 1 9 Hemens [Ipesenrarus

[TonyyeHne CHHTETUYECKOIO KaydyyKa U PE3UHBI

ATNKMHBI: COCTaB M  OCOOCHHOCTH  CTPOEHUS,
10 TOMOJIOTUYECKUM psAn. AUeTulIeH — NpOoCTEeHIIui 1 10 venens | Ilpesentanus
MPEACTaBUTEh AIKUHOB

11 Brruncnenus no ypaBHEHHUIO XUMHUYECKON PEaKIIUH 1 11 Henensa  Ilpesentanus
12 Apensl: 6eH301 U TOITY0J. TOKCUYHOCTh apPEHOB 1 12 nenens | IlpesenTanms

I'eneTnueckas CBS3b YTJI€BOAOPOAOB, NPUHALJICIKAIIUX
K pa3jIMYHbIM KJIacCaM

13 1 13 Henens  IlpesenTanms

[IpupoiHbIE MCTOYHMKH YIJIEBOJOPOIOB: IMPUPOIHBIN
14 | ra3 u nomyTHble He(TAHBIE T'a3bl, HEPTH U MPOIYKTHI €€ 1 14 nenens  IlpesenTtanus
nepepadoTKu




IIpooonicenue

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoasusie IlpakTudecku
n/n yp Bcero 06 PO ¢ pﬁ cexne U3Y4YEeHUsS oOpa3oBaTeJibHbIE
a00ThI a00ThI
p p pecypchl

IIpupoHbIE HMCTOYHMKHU YIVIEBOJOPOIOB: IPUPOIHBIN

15 ra3 ¥ MonyTHbIC HEPTIHBIC Ta3bl, HEPTH U MPOIYKTHI €€ 1 15 vepgenss  Ilpesenrarus
nepepadboTKu

16  KontpoibHas pabora 1o pasaeny «YTIeBOI0POIbD» 1 1 16 Henens
[IpenenbHble  OMNHOATOMHBIE CIHUPTHI: METAHOI U

17 pel a p 1 17 nepenss  Ilpesenrarus
staHoi. BogopoaHas cBs3b

18 MHOroaToMHbI€ CIIUPTHI: STUJICHTIIUKOJIb U TJULEPUH 1 18 nepgenst | Ilpesenranus
@DEHOI:  CTPOEHHE  MOJIEKYJIbI W3UYECKUE U

19 P N y, 1 19 menenst  Ilpesenrarus
XUMHUYECKHUE CBOWMCTBA, IPUMEHEHHE

20 Anpaeruapl: GOpMalIbICTH U alleTAIbACTH . ALICTOH 1 20 vepenst  [Ipesenrarus
OAHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KHCIOTHI:

21 I pel P 1 21 vepens  Ilpesenrarus
MypaBbUHAS U YKCYCHAas
[Ipaktuueckass pabora Ne 2. «CpoiicTBa pacTBOpa

22 p N P p p 1 1 22 Henens
YKCYCHOM KHCIOTBI»
CreapuHoBass W OJEWHOBas  KHCIOTHI KaK

23 p ’ 1 23 mwenenst | [pesenranus
MPEACTABUTENH BBICIIUX KAPOOHOBBIX KUCIOT
Mpbiia Kak CONM BBICHIMX KapOOHOBBIX KHCIOT, HX

24 . 1 24 wenens  Ilpesenrarus
MoIoIIIee ACHCTBHE
Cnoxnbie 3(QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX

25 (up P a P 1 25 menens  IIpeseHrarus
KUCTOT. [ Maponu3 CloXHBIX 3(UPOB
Kupsl: ruaponus, npuMeHeHHe, OUOIIOTHYECKas Poilb

26 P P » 1P ’ p 1 26 venenst | IIpesenrarus
KUPOB
YraeBoapl: coctaB, kiaccudukamusa. Baxueimme

27 A ’ (uxan 1 27 wenenss  Ilpesenrarus
MIPeJICTaBUTENH: TIIF0K03a, PpyKTO3a, caxapos3a

28 Kpaxmai u nemirono3a Kak IpupoJHbIe TOJUMEDPDI 1 28 nenenst | [Ipesenrarus
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Oxonyanue

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KoHTpoJibHBI IIpakTH4yecku
n/n yp Bcero 5 PO ¢ pﬁ cexne U3Y4YEeHUsS oOpa3oBaTeJibHbIE
a00ThI a00ThI
p p pecypchl

KonTponpHas abora o azzen

29 P P Pasieily 1 29 nexens
«Kucnopoacoaepxaiiyre OpraHn4ecKue COeMHEHUsD)

30 AMWHBI: METUJIAMUH U aHUJIMH 1 30 nenenst | IlpesenTtanus
AMMHOKHUCIIOTBI Kak aM{QOTEpHbIE OpPraHUYECKHe

31 (otep p 1 31 nenens  Ilpesenranus
COCIUHEHMS, NX OHOJIOrHYecKoe 3HaYeHue. [lenTu bt
benku  kak  mpupoaHBIE  BBICOKOMOJIEKYJISPHBIE

32 pap yp 1 32 wenenst | Ilpesenrarus
COEJIMHEHUS
OCHOBHBIE TIOHSITUS XWUMHUHM BBICOKOMOJIEKYIISIPHBIX

33 . 1 33 menens | IlpeseHrarnus
COEIMHEHU I
OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYIISIPHBIX

34 " 1 34 nwenenss  Ilpesenranus
coenunenuii. [lnactMaccrl, Kayayku, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34 2 2
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IHOYPOYHOE IIVTAHUPOBAHUE

11 KUIIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
[
Jl:;_n Tema ypoka Beero KonrTpoabsubie IlpakTuueckue II/I[:;‘:‘CHI/ISI gg}?)al;zi];fenbnme
padoThI padoThI pecypebi
1 XUMUYECKU 3JIEMEHT. Atom. DJIeKTpOHHAA 1 | Hexens Tpesenranys

KOH(HUTrypamus aTOMOB

Ilepnonnueckut 3akoH u Ilepuognueckas cucrema
2 xumuueckux eMmeHToB /1. 1. Menneneesa, ux cBssp ¢ 1 2 Hepens IIpesenTanus
COBPEMEHHOM TEOPUEHN CTPOEHUSI aTOMOB

3aKOHOM€pHOCTI/I N3MCHCHHS CBOMCTB XHMHYCCKHX
AJIEMEHTOB U UX COCJAMHEHHHU IO rpyiimam U rnepuoaam.

3 3HaueHue MEepPUOJMYECKOr0 3aKOHAa U CUCTEMBI 1 3 Henens [IpesenTanus
xumuyeckux 3nmemeHToB .M. MenaeneeBa B pa3BuTUU
HayKu

Crpoenue BemiecTBa. XUMHUYECKas CBsA3b, €€ BUJIBI,
4 MEXaHW3Mbl ~ 00pa3oBaHUS  KOBAJIEHTHOW  CBS3H. 1 4 Henensa [Ipe3enranus
Bonopoanas cBsi3b

BanentHocts.  DnektpoorpunatenbHocTh.  CTEneHb
5 OKHUCJICHUSI. BemectBa MOJIEKYJISIPHOTO u 1 5 Henens [Ipesenranus
HEMOJIEKYJISIPHOTO CTPOEHHUS

Ilonsatue o AUCIICPCHBIX CHUCTCMaAX. Hctunneie un

6 KOJUIOMJHBIE pacTBOpbL. MaccoBas 0JI1 BEIECTBA B 1 6 Henenst [Ipesenranus
pacTBope
Knaccupukanus u HOMEHKJIAaTypa HEOpPraHMYeCKUX

7 coeMHEHU. ['eHeTnueckas CBsI3b HEOPraHUYECKUX 1 7 Henens [Ipesenranus

BCIIICCTB, PAa3JIMYHBIX KJIACCOB

Knaccudukanus XUMHUYECKHUX peakuui B
HEOPraHWYeCKOW W OPraHWYeCKOW XUMHHU. 3aKOH
COXpaHEHUs MacChl BELIECTB; 3aKOH COXPAaHEHUSA U
[IPEBPAILCHUS YJHEPTUU ITPU XUMHUECKUX PEAKIMIX

1 8 Henens [Ipe3enTanms




IIpooonicenue

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Kont bHble  IIpakTHuecku
n/n yp Bcero 06 poi ¢ pﬁ eckne U3yYeHUS oOpa3oBaTeJibHbIE
a00ThI a00ThI
p p pecypcbl
CxopocTthb CaKIIHH. OOpaTtumblie CaKIIHU.
9 P P p P 1 9 Henensa [IpesenTanus
XUMHUYECKOE paBHOBECHE
IIpaktnueckas pabora Ne 1. «BumsHue pas3iIMyHBIX
10 p p y P 1 1 10 Hezenst
(haKkTOpOB HA CKOPOCTh XUMUYECKON PEAKITHID)
OnektponuTrueckass — nucconuanus.  [lonstue o
BOJOPOJHOM IIOKa3aTelie H acTBopa. Peakmun
11 AOpoaL (pPH) p P 1 1 11 nenenst | [Ipesenrtarus
HOHHOTO oOMeHa. [maponu3  OpraHMYecKUx U
HEOPraHWYECKUX BEIECTB
OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC peaKIuu.
12 Tlomartue 00 D>JEKTPONM3E pACIUIABOB M PACTBOPOB 1 12 nenens  IlpesenTauus
coJieit
Konrponenas pabora mo pasgeny «Teoperudueckue
13 P P pasaeiy P 1 1 13 Henens
OCHOBBI XUMHI
Meramnsl, ux nojoxenue B llepuogmueckoil cucreme
XUMHUYECKHX DJIEMEHTOB . HW. MengeneeBa u
14 A A 1 14 nenenst | [IpesenTtarus
0cOOEHHOCTH cTpoeHHsT aToMoB. OOmme ¢uznyeckue
CBOICTBAa METAJIJIOB
CojaBel  METaJUIOB. ONEKTPOXUMHIECCKUI s
15 N P P 1 15 nenens | Ilpesentanus
HaIpsHKEHUH METaJIoB
XUMUYECKUE CBOWCTBA BAKHENIIINX METAJIIIOB (HATPUH,
16 KaJIui, Kajdbl[M¥, MarHui, aJlOMHHHN) HW  UX 1 16 nenenst | [IpesenTtarus
COCIMHEHUI
17 XHUMHYECKHE CBOMCTBA XPOMa, MEJIU U UX COCIUHEHUN 1 17 nenens | IlpesenTanms
XuMHYECKHE CBOMCTBa IIMHKA, JKejle3a Hu  HX
18 N 1 18 Henensa | Ilpesentanus
COCIMHEHMI
ITpakTuueckas abora Ne 2. "Pemenue
19 P P 1 1 19 Henensa

SKCIIEPUMEHTAIIbHBIX 3a1a4 1o Teme «MeTaib»"
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IIpooonicenue

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoabsusie IlpakTuuyeckn
n/n yp Bcero 06 poi ¢ p6 ccxune U3yYeHUS oOpa3oBaTeJibHbIE
a00ThI a00ThI
p p pecypcbl

Hemeramnbl, wux mnonoxenue B Ilepuoamueckoit

20 cucteMe xuMmudeckux saeMmeHnToB Jl. M. MenneneeBa u 1 20 mepgens | IIpesenTanust
0COOEHHOCTH CTPOSHHSI aTOMOB
@du3nyeckue CBOMCTBA HEMETALUIOB. AJUIOTPONUS

21 HEeMeTaJUIOB (Ha MpuUMepe Kucaopoaa, cepsl, hochopa u 1 21 vepgens  Ilpesenranus
yriiepoa)
XUMUYECKHE CBOMCTBA TaJOr€HOB, CEpPbl M UX

22 . ’ p 1 22 wepens  IIpesenranus
COEIMHEHU I
XHUMHUYECKHE CBOMCTBAa a30Ta ocoppa u wHx

23 . > bocodp 1 23 wenens | [IpesenTtarus
COCIMHECHU I
XUMHUYECKHE CBOMCTBA YIVIEPOAA, KPEMHHUS M UX

24 . yrjiepoaa, - kp 1 24 wepens  IIpesenranust
COCIMHECHU I
[IpumeHneHne  BaKHEWIIMX  HEMETANIOB W UX

25 . 1 25 nenens | IlpesenTanus
COEIMHEHUI
O6o0meHre W cucTemMaTH3alus 3HAHUM 10 TeMme

26 «Hemertaibny. Bprunicnenus 1o ypaBHEHUAM 1 26 venens | [IpesenTtarust
XUMHUYECKUX PEAKIUN U TEPMOXUMUUYECKHE PACUETHI
IIpaxTrueckas pabota Ne 3. «Pemenune

27 " " 1 1 27 nenens
AKCIIEPUMEHTAIIBHBIX 3a7a4 1o Teme "Hemetamnsr"y
Kontponbaast pabora mo TemMam «Metammel» ©

28 P p 1 1 28 Henensa
«Hewmeramnbi»
Heoprannueckue u OpraHUYEeCKHE KHCJIOTHI.

29 P p 1 29 wepens  IIpesentanus
Heoprannueckue u opraHnuecKkue OCHOBAHMS
AMdoTepHble  HEOpraHWYECKHEe U  OpraHUYecKHe

30 COeIMHEHMs. ['eHeTmdeckas CBSI3b HEOPraHWYECKHX M 1 30 venenst | Ilpesentanus

OpraHn4CCKUX BCIICCTB
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Oxonyanue

KounyecTBO 4acoB JJIeKTPOHHbIE
[1]
Jlj;_n Tema ypoxa Beero Kontposbubie IIpakruueckue II/I[:;‘:‘CHI/ISI gg[?al;zi];;eenbnme
padoThI padoThI pecypeni
Ponp xumum B oOecCIEUEeHHH  DKOJOTHYECKOM,
31 SHEPTreTUYECKOW U THUIIEBON O€30MacHOCTH, Pa3BUTHH 1 31 nenens | Ilpesenrarus
MEIHUIIAHBI
3 [IpencraBnenuss 00 0OmMUX HaytIHBIX MPUHIUTIAX 1 32 meniens  TIpesentaws
MIPOMBIIIIJICHHOT'O MOJTy4EHUs! BRKHEHUIIIUX BEIECTB
33 UenoBek B MUpE BEIIECTB U MaTEPHUAIOB 1 33 menens | IlpeseHrarus
34 XUMUS U 370pOBbE YEIOBEKA 1 34 nenens | IlpeseHrarus
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3
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YYEBHO-METOJINYECKOE OBECITIEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

o Xumwst, 10 xknace/ Pymsutuc I'.E., ®enpaman @.1°., AkninonepHoe 001mecTBo
«M3marensctBo «IIpocBemenue»
° Xumus, 11 knace/ Pynsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I111eCTBO

«HBI[&TCJ'IBCTBO ((HpOCBeHICHI/Ie»

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

J Xumus. «Koncrpykrop» Tekymero koutpois. 10 kmace/ Kazannes HO. H.,
AxkmmonepHoe oouectBo «M3aarenbctBo «IIpocBeienner

o Xumus. «Konctpykrop» tekymiero koutpois. 10 knace/ Kazanues FO. H.,
AxunonepHoe obmectBo «M3naTensctBo «IIpocBeieHne»

o Xumus. 10—-11 kmaccel. TperupoBouHbie U npoBepouHbie padoTel. PI'OC/
Paneuxuii A. M., AkuuonepHoe obmiectBo «M3naTensctBo «IIpocBeiienne»

o Xumusa. 10-11 kmaccel. ba3oBelii ypoBeHb. J(MIZaKTUUECKUH MaTepHal K

YMK TI. Pymsutuca, ®. ®enpamana. ®I'OC/ Papenxuit A. M., AKIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBemieHne»

o Xumus. Ypoku B 10 xmacce/ I'apa H. H., AxuuonepHoe o0011ecTBO
«M3marensctBo «IIpocBemenue»
o Xumusa. Ypoku B 11 xkmacce/ I'apa H. H., AxkuuonHepHoe 0O0IIECTBO

«I/IBI[EITGJILCTBO ((HpOCBeHleHI/IG»

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

o SAKmacc. URL: https://www.yaklass.ru/
o Poccuiickas snektponnas mkona. URL: https://resh.edu.ru/
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