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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMUHM Ha YpOBHE CpellHEro o0uiero oopasoBaHusi pazpado-
TaHa Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06 obOpasona-
Huu B Poccuiickoit ®denepanun», TpeOoBaHUN K pe3yjibTaTaM OCBOeHUs (deje-
panbHONM 00pa30BaTEIFHON MpOoTrpaMMbl cpemHero obmero odOpaszoBanus (DOII
COO), mpencrapneHHbix B DenepanbHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
crannapre COO, ¢ yuérom Konuenmuu npenonaBanus yueOHOro mpeamera «Xu-
MUs» B 00pa30BaTENbHBIX opranu3anusx Poccuiickoit deaepannn, pearn3yrommx
OCHOBHBIE 00pa3oBaTelIbHbIE MPOrpaMMbl, U OCHOBHBIX MoOJokeHUN «CTpareruu
pazButus BocnuTanus B Poccuiickoit denepannu Ha niepuon 10 2025 roga» (Pac-
nopspkenue [IpaBurensctea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3paboTKe MpOrpamMmbl MO XUMHUHU, K OMPEACIICHUIO
oO1elt ctparerun oOydeHHsl, BOCIIUTAHUS U Pa3BUTHS 00yYalOUIUXCsl CPECTBAMU
yaebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIM
koH1entyanbHbie nosoxkenus GI'OC COO o B3auMoo0yCIOBIEHHOCTH IIeJIeH, CO-
JIepKaHusl, Pe3yJIbTaTOB OOYYCHHS U TPeOOBaHU K YPOBHIO MOJATOTOBKHU BBIITYCK-
HUKOB.

XuMHueckoe o0pa3zoBaHuE, MOJIy4aeMoe BBIMYCKHUKaMH o001eo0pa3oBa-
TEJIbHOW OpraHMU3aluu, SIBISETCS HEOThEeMIIEMON YacThIo UX 00pa3oBaHHOCTH. OHO
CIIY>)KUT 3aBEpPILAIOLIUM 3TarloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM
YPOBHE KIIFOUEBBIX LEHHOCTEH, MPUCYIIUX IIEJIOCTHONH CHUCTEME XUMHUYECKOTO 00-
pa3oBaHMs. ITU HEHHOCTH KacatoTCs TO3HAHUS 3aKOHOB IPUPOAbI, (HOPMUPOBAHHUS
MHUPOBO33pPEHUS U OOIIEH KyJIbTYphl YEJIOBEKA, a TAKXKE DKOJIOTMYECKH OOOCHO-
BaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOJHON cpere. Peanusyercs xu-
MUYECKOe 00pa3oBaHUE O00YUAIOIIUXCSl HA YPOBHE CPEIHEro O0IIero 00pa3oBaHus
cpelacTBaMu y4eOHOTo mpeameTa «XUMHUs», COAEpKaHUE U OCTPOCHHUE KOTOPOTro
OTIpE/ICIICHBI B IMPOTPaMMe TI0 XUMHH C YIETOM CHCITU(BUKN HAyKW XUMHH, ¢ 3Ha-
YEHUS B MTO3HAHWH NIPUPOBI M B MaTEPHAILHON JKM3HU OOIIECTBA, a TAKXKE C yué-
TOM OOIIMX LIeJIe U MPUHILIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CH-
CTEeMBI cpeaHero ooIero oopa3zoBanus B Poccuiickoit denepanum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOylo poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTEpUAIbHOM KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHKE PALIMOHATBLHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXKAIOLIEeM MHUpPE KaK O €JIMHCTBE
PUPOBI U YETOBEKA, KOTOPoe (hOPMHUPYETCS B XUMUM HA OCHOBE TIOHUMAHHS Be-
IIECTBEHHOTO COCTaBa OKPYXAIOIIEr0 MHUpa, OCO3HAHUS B3aUMOCBS3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTsIMU IPUMEHEHUS.

TecHO B3aMMONEUCTBYS C APYTMMH €CTECTBCHHBIMU HAyKaMH, XUMHS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIIOBHEM YCIICIITHOTO



TpyZAa U KM3HU KaXa0ro wieHa odmiectBa. CoBpeMeHHass XUMHsI KaK HayKa CO3H-
naTenbHasl, KaKk HayKa BRICOKMX TEXHOJIOTHI HaMpaBJIeHA HA PEIIeHUE TII00aTbHbIX
po0JeM YCTOMYMBOTO PA3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOW, JSHEPTETHUECKOM,
MUIIEBOM, SKOJOTUYECKON O€30aCHOCTH U OXPaHbI 3/I0POBbSL.

B cooTBeTcTBUU ¢ OOLIMMHU LEISAMU U MPUHIUIIAMU CpeJHero odiero odpa-
30BaHMs cojepxkanue npeamera « Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB H3Y-
YEHUSI) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO IOJATOTOBKY
00yJarmuxcs, He0OOXOAUMYIO UM JIJIsI BBIPAOOTKU MHPOBO33PEHUYECKUX OPHUEHTH-
POB, YCIEUIHOTO BKJIIOYEHHUS B KU3Hb COIIMYMa, MPOJOJDKEHHsS 0Opa3oBaHMS B
Pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnsomuMu TIpeAMeTa « XuMUsD» SBISIOTCS 0a3oBble Kypcbl — «Opra-
HUYecKas xumusi» U «OOmas 1 HeopraHndeckass XUMHUs», OCHOBHBIM KOMIIOHEH-
TOM COJIEpYKaHUSI KOTOPBIX ABJISIIOTCS OCHOBBI 0a30BOM HAyKHU: cUCTeMa 3HaHUU 10
HEOPTraHWYECKON XUMUU (C BKIOYEHUEM 3HAHUM U3 OOIIe XMMHUHM) U OpraHuye-
ckoil xumuu. opMUpOBaHKHE JAHHOW CHCTEMBI 3HAHUM MPHU U3YUYCHUU MpPEeAMETa
o0ecreynBaeT BOZMOXHOCTh PaCCMOTPEHUSI BCEIO0 MHOI000pasus BEIIECTB Ha OC-
HOBE OOIUX MOHATHI, 3aKOHOB U TEOPHUI XUMUH.

CrpykTypa conepxaHusi KypcoB — «Opranudeckas xumus» u «Oo01as u He-
opraHuyeckas XUMHsS» C(HOPMHUPOBAHA B MPOrpaMMe IO XMMUU Ha OCHOBE CH-
CTEMHOT'O IMOJAX0JIa K U3yYEHHUI0 y4eOHOro mMaTepuana U 00yCJOBJIEHA UCTOpUYE-
CKM OOOCHOBAHHBIM Pa3BUTHEM 3HAHUM HA ONPEEIEHHBIX TEOPETUUYECKUX YpPOB-
HAX. Tak, B Kypce OpraHM4ecKOl XMMHUU BEIIECTBA pacCMaTPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKUX COCIMHEHUM, a TAKXKE HAa YPOBHE
CTEPEOXUMHUYECKHUX U BJIEKTPOHHBIX MPEICTABICHUN O CTPOEHNUH BellecTB. CBelie-
HUS 00 M3ydaeMbIX B Kypce BEIIECTBAX JAIOTCS B PA3BUTHU — OT YIIIEBOJOPOJIOB
JI0 CIIO’KHBIX OMOJIOTMYECKH aKTHBHBIX COeIMHEHUIl. B Kypce opraHuueckoi xu-
MUU TIOJIy4alOT pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O 00IETr0 00pa-
30BaHUs MEPBOHAYATILHBIE MPEICTABICHUS O XUMHUYECKON CBS3M, KilacCUDUKAIIM-
OHHBIX NMPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O
XAMHUYECKON PEAKIIHH.

[Tox HOBBIM yTJIOM 3peHUS B MpeaMeTe «XUMUsD» 0a30BOTO YPOBHS paccMart-
pHUBaeTCs U3YYEHHBIM HAa YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHUs TEOPETUYECKUI
MaTepuan U (PaKTOJIOrMUYEeCKUE CBEIECHUS O BEIIECTBAX MU XMMUYECKOW pEeaKlUu.
Tak, B wacTHOCTH, B Kypce «OO0IIas U HEOpraHW4YeCcKas XUMHUS» 00ydaronuMcs
IIPENOCTABISIETCA BO3MOKHOCTh OCO3HATh 3HAUEHHE IEPUOJMYECKOT0 3aKOHA C
00IIIEeTEOPETUUECKUX M METOJOJOTHUECKUX TO3UIIMM, TITy0Ke MOHSITh UCTOpHUYE-
CKO€ M3MEHEHUEe (PYHKIMM ATOro 3aKOHA — OT 000OIIAIOIeH 10 0OBSICHAIONIEH U
MIPOTHO3UPYIOLIEH.



Envnas cucrema 3HaHMM O BOXXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBAaX WU NMPUMEHEHUH, a TAKXKE O XUMUYECKUX PEAKIUAX, UX CYIIHOCTH U 3a-
KOHOMEPHOCTAX MPOTEKaHus JonoJHsaercs B Kypcax 10 u 11 kiaccoB anemenTamu
COCP/KAHUS, MMEIOIIMMH KyJIbTYPOJOTHUYECKUA W NPUKIATHOM XapakTep. OJTU
3HaHUSI CHOCOOCTBYIOT NMOHUMAHHUIO B3aUMOCBSA3M XHMHHM C JPYTUMU HayKaMH,
PACKpBIBAIOT €€ pOJIb B IIO3HABATEIIBHOW U IPAKTUYECKOMN AEATEILHOCTH YEJI0BEKA,
CHOCOOCTBYIOT BOCIIUTAHUIO YBaXKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPUU
U MPAKTUYECKUX MPUIIOKEHUNA XUMHUH, TOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS
B OOILIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MpOOJieMax, CBA3aHHBIX C XUMHEH, KpH-
TUYECKU OCMBICTUBATh MH(GOPMAILIMIO U MPUMEHATh €€ JUIsl MOMOJIHEHUS 3HAHUM,
pPELICHUSI MUHTEJUIEKTYAIbHBIX U 3KCIEPUMEHTAJIBHBIX HCCIIEN0BATEIbCKUX 3a]1a4.
B 1ienom conmepikanue yueOHOTO mpeameTa «XUMUs» JaHHOTO YPOBHS U3y4YEHUS
OPUEHTHUPOBAHO Ha (POPMHUPOBAHUE Yy OOYUAIOIIUXCS MUPOBO33PEHUECKON OCHOBBI
JUTsl TOHUMaHUsT PUIIoCOPCKUX MeH, TAKUX KaK: MaTepuaIbHOE €IMHCTBO HEopra-
HUYECKOT0 U OPTaHUYECKOro MUpa, 00YyCIOBIEHHOCTh CBOMCTB BELIECTB UX COCTa-
BOM U CTPOCHHEM, MO3HABAEMOCTb IMPUPOAHBIX SBJICHUN IYTEM SKCIIEPUMEHTA U
pEIIeHUs] TPOTUBOPEUYHIT MEXAY HOBBIMU (PaKTaMH M TEOPETUYECKUMHU TMPEIIIO-
ChUIKAMH, OCO3HAHHUE POJIM XUMHUHU B PEIICHUU IKOJOTUYECKUX MPOOJIEM, a TAKKe
npo0seM cOepekeHHs] SHEPTETUYECKUX PECYPCOB, ChIPhS, CO3/IaHNS HOBBIX TEXHO-
JIOTUM U MaTEPUAJIOB.

B nane pemeHus 3amay BOCIUTAHMS, Pa3BUTHS U COLIMATIM3AIUMU 00ydYaro-
IIUXCSI TPUHATHIE TPOTPAMMOMN 10 XMMHUH MOAXOJIBI K ONPEAECICHUIO COAEPKAHUS
U TOCTPOCHHUS NpeIMeTa MNpeaycMaTpuBalOT (POPMUPOBAHUE YHUBEPCAIbHBIX
y4eOHBIX JIEUCTBUI, UMEIOIINX 0a30BOE 3HAYEHUE JIJIS1 PA3IUUYHbIX BUJOB JCATEb-
HOCTH: peIleHus MmpoOjeM, MoUcKa, aHaim3a U 00paboTku nHdopmaiuu, HeoOxo-
JUMBIX i1 TPUOOPETEHUST OTBITa MPAKTHUYECKOW M MCCIICIOBATEIHCKON JEATEb-
HOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B IMO3HAHUN XUMHH.

B npakTuke npenogaBaHus XMMHUHU KaK Ha YPOBHE OCHOBHOIO 0011ero oopa-
30BaHUs, TaK U Ha YPOBHE CPEAHET0 OOIIEro oOpa3oBaHus, MpU OMpPEAEICHUH CO-
JIEPKATENBHON XapPAKTEPUCTUKH LIEJEH HU3YyUYECHUs MPEAMETA HAIPABJICHUEM IIEp-
BOCTETICHHON 3HAYMMOCTH TPATUIMOHHO MPU3HAETCA (POPMHPOBAHME OCHOB XH-
MUYECKOM HayKH Kak 00JIACTU COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKON Je-
ATEJIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOU KynbTypbl. C Me-
TOAUYECKON TOYKHU 3PEHHS TAKOM MOAXOJ K ONPEIEICHUIO LENeN U3y4eHus Ipe-
MeETa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMU LIEISIMU HM3YyYEHUS MpPEIMeETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTes:

e (opmMupoBaHHE CHCTEMBl XUMUYECKUX 3HAHWUN KaK Ba)KHEHIIIEH COCTaBIIs-
FOIIEH €CTECTBCHHO-HAYYHOM KApTUHBI MHPA, B OCHOBE KOTOPOW JIEkKaT



KJIFOYEBBIE TIOHATHS, (YHIAMEHTAIBHBIC 3aKOHBI M TEOPHU XUMHH, OCBOC-
HUE fA3bIKa HAYKH, YCBOEHUE U MOHUMAaHHE CYITHOCTU JOCTYIHBIX 0000111e-
HUIl MHUPOBO33PEHUYECKOTO XapakTepa, 03HaKOMJICHHE C UCTOpUEH HX pas-
BUTHS U CTAHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB U XMMUYECCKHX PEAKINHA, HEOOXOMUMBIX /ISl IPUOOpEeTEeHUsT yMme-
HUI OPUEHTHPOBATHCS B MUPE BEIIECTB M XUMHUYECKUX SIBIICHHN, UMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUYECKON U TTIOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHLHOCTH, CBSI3aHHBIX C HAOTIOJCHUEM 1
OOBSCHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJICHHEM TpaBuil 0e3-
OTIaCHOTO OOPAIIEHUS C BEIIECTBAMH.

Hapsiny ¢ atum, conepskatenbHas XapaKTepUCTHKA Iesiel U 3a7a4 U3YYCHUS
npeaMeTa B MporpaMMe 10 XUMUW YTOUYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero oomero obpazoBanus. CeroaHs B
IpenoAaBaHUM XUMUU B OOJbIIEH CTENEHU OTHAETCS MPEANOYTEHUE IMpaKTUde-
CKOIl KOMITIOHEHTE co/iepKaHus 00y4eHHUs, OPUCHTUPOBAHHON Ha MOATOTOBKY BBI-
MyCKHUKa 00111e00pa30BaTEIbHON OpraHU3alluy, BJIaJCIOIIEero He HabopoM 3Ha-
HUH, a QyHKIIMOHAIBHON TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH ¥ YMEHHUSIMHU aKTHB-
HOTO TIOJIyYCHHUs 3HAHWW W TPUMEHEHHUS WX B PEATbHOW KU3HU [JIS PEIICHUS
NPaKTUYECKHX 3a/1a4.

B cBsi3u ¢ 3THM Tipu U3ydeHUH MpeaMeTa « XUMHUs» TOMHHUPYIOIIee 3HAYe-
HUE MPUOOPETAIOT TaKKe LEIH U 3a/1a4H, KaK:

amanraius oOyJarommxcsl K YCIOBUSM THHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMUpOBaHNE MHTEIUICKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM000pa3oBa-
HUIO, COTPYIHUYECTBY, CAMOCTOSITEJIbHOMY MPUHATHUIO TPAMOTHBIX PEIIEHUN B
KOHKPETHBIX )KU3HEHHBIX CHTYAIIHsX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMECHEHHU-
eMm;

dbopMupoBaHre y 00ydarmuXcs KIFOYEBBIX HABBIKOB (KITFOYEBBIX KOMIIETCH-
[1il), UMEIOLINX YHUBEPCAJIbHOE 3HAYEHHUE ISl PA3IMUYHBIX BUIOB JIE€ATEIHHOCTH:
pelieHus: mpodsieM, MOUCKa, aHamu3a U 00paboTKH MH(OPMALIUK, HEOOXOAUMBIX
JUISL TPUOOPETEHUS OMBITA JACSITEILHOCTH, KOTOPAsk 3aHUMAaeT BaXKHOE MECTO B IO-
3HAHUU XUMHH, a TAKXKE IS OIEHKU C MO3UIUI IKOJIOTUYECKON 0€30MacHOCTH Xa-
pakTepa BIHWSHUS BEHIECTB M XUMHYECKHX IPOIECCOB HAa OPTaHW3M HYeJOBEKa M
IPUPOJIHYIO CPENY;

pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKUX
CITIOCOOHOCTEHN 00YyUaIOIIMXCsI: CIIOCOOHOCTH CAMOCTOSTENILHO MPUOOPETaTh HOBBIC
3HAHUSA 10 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MMOTPEOHOCTSMH, UCIIOJIH30BAThH
COBpEeMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOMCKA U aHaIu3a yu4eOHOU u
HAYYHO-MTOMYJISIPHON HHPOPMAIIMH XUMHUYECKOTO COJIEP KAHNUS;



(dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOIMMBI, B YACTHOCTH, TIPH TJIAHUPOBAHUH U TIPOBEICHUHA XUMHYECKOTO JKC-
NIEPUMEHTA;

BOCTIHTaHHE y OOydJaromuxcsi yOeKIEHHOCTH B TYMAaHUCTHYECKON HaIpaB-
JICHHOCTH XUMUH, €€ BaYKHOW POJIM B PEIICHHUH TJIOOAIBHBIX MPOOJIEM palliOHaATb-
HOTO TMPHUPOAOIOJIb30BaHNUs, TOMOJIHEHUSI YHEPIeTUUECKUX PECYpPCOB U COXpaHe-
HUS IPUPOTHOTO PaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpPEKHOTO OTHOIICHHUS
K TIPUPOJIC U CBOEMY 3JI0POBBIO, & TaKKe MPUOOPETEHHUsS OIBITa MCIOJIb30BAHUS
MIOJTyYEHHBIX 3HAHWH /I MPUHATUS TPAMOTHBIX PEIICHUH B CUTYaIUsAX, CBS3aH-
HBIX C XUMHUYECKUMU SIBIICHUSIMH.

B ydeOnoM mnaHe cpeanero obimiero oOpa3zoBaHUs MpeaMeT «XuMus» 0azo-
BOTO YPOBHSI BXOJWT B COCTaB TMpeAMETHOW oOmactu «EcTecTBEeHHO-HAy4YHBIC
IPEIMETHD».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, HA 0a30BOM YPOBHE
cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B Hefento), B 11 knmacce — 34 yaca (1 yac B Heiemo).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUH

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEILIECTB U MaTepHUaioB. Teopusi CTPOCHUS OPraHUYECKUX CO-
equHeHuit A. M. bytnepoBa, e€ ocHOBHbIE MoJoKeHUs. CTPYKTypHBIE (HOPMYJIIbI
OpraHMYEeCcKUX BemecTB. ['omonorus, nzomepus. XuMHA4YECKasl CBA3b B OpraHvye-
CKHMX COCJIMHEHUSX — OJIMHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenne o kinaccupUKAIMM OPTaHUYECKUX BemecTB. HomeHkmaTypa
OpraHUYECKUX COEAUHEHUMN (cucTeMaThuecKas) U TpUBHAJIbHbIC HA3BaHUS BaX-
HEWIINX MPEACTABUTENIEH KJIACCOB OPTaHUYECKUX BEILIECTB.

DKCIEepUMEHTAIbHbBIE METOIBI U3YUYEHHUS BEIIECTB U MX MPEBPALCHUN: O3Ha-
KOMJIEHHE C o0pasllaMi OpPTraHWYECKHX BEIIECTB W MaTepHallaMH Ha WX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OPTaHUYECKUX BEIIECTB, HAOIIOJACHUE W OINKCAHUE JIiC-
MOHCTPALMOHHBIX OMNBITOB MO MPEBPAILICHUIO OPraHUYECKUX BELIECTB MPHU Harpe-
BaHUHM (TUTaBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUI psia. MeTaH U 3TaH — Opo-
CTEHUIIINE MPEICTABUTEIN ATKAHOB: (DHM3NYECKUE U XMMUYECKHE CBOMCTBA (peakiuu
3aMEIICHUS U TOPEHHUSI ), HAXOKIEHUE B IPUPOJIE, MOJTYyUYEHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psll. DTUIICH U MPONUIEH —
MPOCTEUIITNE TIPEACTABUTENH AJIKCHOB: (DM3MUECKUE U XMMHUYECKUE CBOMCTBA (pe-
aKIUU TUIPUPOBAHUS, raJIOT€HUPOBAHUS, THIpATALIMK, OKUCIICHUS U TIOJIUMEPHU3a-
1[UN), IOJy4YEHNE U TPUMEHEHUE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOWCTBa (peakuusi nojaumepusanuu). [lonydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKHH Psij. ATICTHIICH
— MPOCTEHIINI MpPECTaBUTENh ATKUHOB: COCTAaB, CTPOCHHUE, (PU3NYECKHUE U XUMHU-
YecKre CBOMCTBA (peaklMy TMAPUPOBAHUS, TaJIOT€HUPOBAHUS, THIpATAllMHU, TOpe-
HUS), IOJYy4YCHHE U IPUMEHEHHE.

Apensl. benzon: coctaB, cTpoeHue, (U3NUECKHE W XUMUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHHUs U HUTPOBAHUS), MOIYYEHUE U NPUMEHEHUE. Toyon:
cocmae, cmpoeHue, uzuueckue U Xumuyeckue ceoucmaea (peakyuu eaio2eHuposa-
HUs U HUMPOBAHUS), NoyueHue u npumereHnue. TOKCUYHOCTh apeHoB. [ eHeTuye-
CKasi CBSI3b MEX/y YTJIEBOJIOPOIaMH, MIPUHAJICKAIIUMH K PA3JIMYHBIM KJIaccaM.



[IpuponHble MCTOYHMKH YIJIIEBONOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaHbIe ra3bl. HedTh u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH: TIe-
pPEroHKa, KPEKUHT (TEPMUYECKHM, KaTAIUTUYECKU ), mupou3. [IpoaykTel epepa-
00TKM HE(pTH, UX IPUMEHEHUE B IIPOMBILUIEHHOCTH U B ObITYy. KaMeHHBIN yroiab u
IPOAYKTHI €0 MepepadOTKHU.

OKCHEpUMEHTAIBHBIE METO/IbI U3YUYEHUSI BEUIECTB U UX MPEBpPALICHUI: O3HA-
KOMJICHHE ¢ 00pasliaMy IJIacTMacc, KaydyKoB M pe3uHbl, Koyuiekuuu «HepTs» n
«YT0JIb», MOIEIUPOBAHUE MOJEKYJ YIIE€BOJOPOAOB U TaJIOr€HONPOU3BOIHBIX,
IIPOBEJICHUE IPAKTUYECKOW PabOThI: OJyUYEHUE ITUIIEHA U U3YUEHHUE €TI0 CBOMCTB.

Pacuérurlie 3amaun.

Boruncnenust mo ypaBHEHHIO XMMHUYECKON peakuuu (Macchl, 00bEMa, KOJU-
YecTBa MCXOAHOTO BEIIECTBA WM MPOAYKTA PEaKLUU MO U3BECTHBIM Macce, 00bE-
MY, KOJIMUYECTBY OJHOI'O U3 UCXOJHBIX BEIIECTB MM IIPOIYKTOB PEAKLIUN).

Kucnopoacoaepxaiiue opranuyeckue CoeJUHEHUs

[IpenenbHBIE OAHOATOMHBIE CIUPTHI. METaHOMI U ATAHOMI: CTPOCHHE, pu3nde-
CKHE M XMMHUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMU METAJUIAMH, T'aJIOT€HOBOO-
poJlaMH, TOpPEHHE), TPUMEHEHUE. BOOpOAHBIE CBA3M MEXKIY MOJIEKYJIAMU CIUP-
TOB. J[eliCTBHE METAHOJIA ¥ ATAHOJIA HA OPTaHU3M YEJIOBEKa.

MHoroaromHsie COUPTH. DTWIEHIJIMKOIb U INIMLEPUH: CTPOEHHUE, (u3nye-
CKHE M XMMHYECKUE CBOMCTBA (B3aMMOJCICTBUE CO LICJIOYHBIMA METAJJIaMU, Ka-
YECTBEHHAsl pEaKIUsl HA MHOTOATOMHBIE CIIUPTHI). JIefiCTBME Ha OPraHU3M YeloBe-
ka. [IppuMeHeHne rmnepruHa U STUICHIIIMKOJIS.

®deHon: cTpoeHUE MOJIEKYJbl, (PU3NYECKHME U XUMUYECKUE CBOMCTBa. TOK-
cuuHOCTh (heHota. [Ipumenenue deHoa.

Anpneruabl U kemonvl. DopManpaeru, alueTanbIeru1: CTpoeHue, husnye-
CKHE€ U XUMUYECKHE CBOWCTBA (PEaKLMHM OKHCIECHHS M BOCCTAHOBJICHHUS, Kaude-
CTBEHHBIE PEAKIIMH ), TIOJYUYEHUE U IPUMEHEHMUE.

OIHOOCHOBHBIE Ipe/ieabHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHAs U yKCYC-
Hasl KUCJIOTBI: CTpOeHHUE, (PU3MUecKre U XMMUYECKUEe CBOWCTBA (CBOMCTBA, OOIIHE
JUIS KJlacca KHCIIOT, peakuus 3TepuuKanun), noiydeHue u npumenenue. Crea-
PUHOBAS U OJICMHOBAsI KUCIOTHI KaK MPEACTABUTENU BbICIINX KapOOHOBBIX KHCIIOT.
MBplI1a KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JEHCTBHE.

CrnoxHble 3Uphl Kak NPOU3BOAHBIE KAPOOHOBBIX KUCIIOT. I'MApPOIN3 CIOXK-
HeIX 3¢upoB. XKupel. ['maponus sxupos. [Ipumenenue xupoB. buonornueckas

POJIb KHUPOB.

VYrneBoapl: cocTaB, KiIacCU(pHUKAIUs YTIeBOAOB (MOHO-, TU- U TMOJIMCaXapH-
ne1). ['moko3a — mpocTemmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS MOJIEKYIIBI,
dbuznyecKkre U XMMHYECKHUE CBOMCTBA (B3auMoeicTBue ¢ ruapokcuaom meau(Il),
OKHCJICHUE aMMHa4YHBIM pacTBopoM okcuzaa cepedpa(l), BoccranoBieHue, 6posxe-



HUE TJII0KO3bI), HAXOXKICHUE B MPHUPOJIE, MPUMEHEHHUE, Onosorndyeckas poib. Po-
TocuHTe3. PPyKTO3a KaK U30MEp IITFOKO3bI.

Kpaxman u menniono3a kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmania U
Hesuono3bl. Ou3nueckue U XUMHUYECKHE CBOMCTBA Kpaxmana (TUAPOJIU3, Kade-
CTBEHHAsl PEAKIIMSI C UOJOM).

DKCHepUMEHTAIBHBIE METObl U3yUEHHUS BEIIECTB U WX MPEBPAIICHUIA: TPO-
BeJIcHHEe, HAOIIOACHNE U OMHUCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CITUP-
TOB, KQYECTBEHHBIE PEAKIIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TAHOJA OKCH-
noMm meau(Il)), MHOroaTOMHBIX CIIUPTOB (B3aUMOJCHCTBHE TJIMIIEPUHA C THIPOK-
cunom meau(Il)), anpaeruoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJa ceped-
pa(l) u rugpoxcugom meau(ll), B3aumoielicTBue Kpaxmania ¢ HOJIOM), POBEJICHHE
IPAKTHUECKON pabOThl: CBOWCTBA PACTBOPA YKCYCHON KHUCIOTHI.

Pacuérnrie 3agaun.

Brluucienust mo ypaBHEHHUIO XUMUYECKOM peakiuu (Macchl, 00bE€Ma, KOIH-
YecTBa MCXOAHOIO BEIIECTBA WM MPOAYKTa PEaKlUU MO U3BECTHBIM Macce, 00bE-
MYy, KOJIMYECTBY OJTHOTO U3 MUCXOIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A3oTconeprKalme OpraHndeckue COeMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coeauHeHus. Ousnyeckue
U XUMHUYECKHE CBOWMCTBA aMHUHOKHUCIOT (Ha mpumMepe rmmiuHa). buonornueckoe
3HAYCHHE aMHUHOKUCIIOT. [lenTump.

benku kak mnpupomHBIE BBICOKOMOJEKYJSpHBIE coeauHeHus. [lepBuuHnas,
BTOpPUYHASL U TPETUYHAsI CTPYKTypa OelKoB. XUMUYECKHUE CBOMCTBA OEIKOB: TUJ-
pOJIn3, IEHaTypallMsl, KAYeCTBEHHBIE PEAKIIMK HA OEJIKU.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MpEBpaIleHU:
HAOJII0/IEHUE U OMKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYypalus OEIKOB IpU
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUS]

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJUMEPHU3AlUU, CPEAHSIS MOJICKYIIIpHas
macca. OCHOBHbBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISPHBIX COCAMHEHUN — IOJIH-
MepU3aIHs U MOJIMKOHICHCALIUA.

DKCneprUMEHTAIbHbIE METOJIbI U3yUEHHUS BEIIECTB U MX MPEBpPAILCHUA: 03Ha-
KOMJIEHUE C 00pa3liaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, Kay-
YYKOB.

MexnpenMeTHbIE CBA3H.

Peanuzaius MeXIpeaAMETHBIX CBSI3€M NPU U3YYEHUU OPTaHUYECKOW XUMHH B
10 kmacce OCYIIECTBIsIETCA 4Yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHbIX TOHSTHM, TaK U TOHSTUH, SBISIOMIUXCA CUCTEMHBIMU JJISl OTIEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.



OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATHUA: SIBICHUE, HAYYHBIA (aKkT, TUIOTE3a,
3aKOH, TEOPHSs, aHAJIN3, CUHTE3, KiIaccu(uKaius, mepuoaudHOCTh, HAOIONCHHE,
U3MEpEHHE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

dusuka: MaTepus, SJHEPTHsl, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, SJHepreTuye-
CKHUH YpOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHHE BEIECTBa, (QU3H-
YECKUE BEIMYMHBI U €IMHUIIBI X U3MEPCHHUS.

buonorus: knetka, opranusm, 6uocdepa, 0OMEH BEIIECTB B Opranusme, ¢o-
TOCHHTE3, OMOJIOTUYECKH aKTHUBHBIC BellecTBa (O€NKH, YTIeBOIbI, KUPHI, (HepMeH-
THI).

['eorpadusi: MUHEpabl, TOPHBIE MOPOIBI, MOJIE3HbIE UCKOTIAeMbIe, TOTLTUBO,
pecypchl.

TexHONOTHs: MUIIEBBIE MPOAYKThI, OCHOBHI PAI[MOHAIILHOTO MHUTAHHS, MOTO-
M€ CPEICTBA, JEKAPCTBCHHBIE U KOCMETHUECKHE IMpeTnapaThl, MaTEPHAIbI U3 HC-
KYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHH

XUMUYECKUH 31eMeHT. ATOM. SIIpo aToma, U30TOMbI. DIEKTPOHHAsE 000JI0Y-
Ka. DHEepreTH4ecKre ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTay, s-, p-, d- 3IeMeH-
Thl. OCOOCHHOCTH pacmpeAesieHus] FIEKTPOHOB MO OpOUTaAIsIM B aToMax 3JIE€MEH-
TOB MEPBBIX YETHIPEX MEPUOI0B. DINEKTPOHHASI KOHPUTypaLusi aTOMOB.

[lepunonnuecknii 3akoH u Ilepuonnueckas cucreMa XMMUYECKHUX DJIEMEHTOB
J. U. MenaeneeBa. CBsi3b NEpUOAUYECKOr0 3aKoHA U Ileprnonnyeckoil cUCTEMBI
xuMuueckux anemMeHToB Jl. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX JJIEMEHTOB U 00pasy-
€MBIX UMM IIPOCTHIX U CJIOKHBIX BEIECTB 110 TPyIIaM U IepruojaM. 3Ha4eHHUE Ie-
PHUOIMYECKOTO 3aKOHA B Pa3BUTHU HAYKHU.

Crtpoenue BemiecTBa. XUMUYECKasi CBA3b. Buabl XuMHuueckol cBsi3u (KOBa-
JICHTHAas HeTOJsIpHas U MOJsSpHAsl, HOHHAs, MeTajuinyeckas). MexanusMbl o0pa3o-
BaHUS KOBAJIEHTHOW XMMHYECKOW CBSA3U (OOMEHHBIM M JTIOHOPHO-aKIEIITOPHBIN).
Bonopoanas cBsa3b. BameHTHOCTB. DNEKTpOOTpHULATENBHOCTE. CTENEHb OKHUCIIE-
HUs. VIOHBI: KATHOHBI U AHUOHBI.

BemectBa MONEKYJISIPHOIO M HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH MOCTOSH-
CTBa COCTaBa BEIIECTBA. THIbl KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOM-
CTBa BEILECTB OT TUIA KPUCTALUINYECKON PEIIETKHU.

[IonsiTe O nucHepCcHBIX cucreMax. VMCTHHHBIE M KOJUIOMJHBIE PACTBOPBI.
MaccoBas 10J1s1 BEECTBA B pACTBOPE.



Knaccudukarnus Heopranmaeckux coennHennii. HomeHknatypa Heopranmde-
CKHUX BEILIECTB. [ 'eHeTHUECKas CBA3b HEOPTaHMYECKUX BEIIECTB, MPUHAJIEKAIINX K
Pa3IMYHBIM KJ1accam.

Xumuueckas peakius. Knaccupukanus XMMUYECKUX peakuid B HEOPraHH-
YECKOW U OPraHMYECKOM XUMHUHU. 3aKOH COXPAHEHUS MACChl BELIECTB, 3aKOH CO-
XPAHEHUS U NMPEBPAILLCHUS SHEPTUH NIPU XUMHUYECKUX PEAKLIHIX.

CkopocTh peakiuuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuun. XuMu4deckoe paBHoBecue. MakTopshl, BAUSIONIME HA COCTOSTHUE XUMUYE-
ckoro paBHoBecus. [Ipunuun Jle [larenbe.

Dnektponutuyeckas auccounanus. CuiabHblie U ciadble dnekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, [IEJIOYHASL.

OKUCAUTENBLHO-BOCCTAHOBUTEIIHBIE PEAKIUU.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHUs BEUIECTB M WX IPEBpAILCHUN: Ae-
MoHcTpauust Tadmun «llepuoanueckas cucrtema xumuueckux siemeHtoB . U.
MeHneneeBa», W3ydeHHE MOJICNCH KPUCTAUIMYECKHX PEMIETOK, HAOII0IeHUE U
OTMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3IoKEeHUE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BELIECTB
C MOMOIIbIO YHUBEPCATILHOTO WHJMKATOPa, PEaKIMu MOHHOTO OOMEHa), IpOoBeie-
HUE MPaKTHUYECKOU paboThl «BiusHue pa3nuyHbIX (PAKTOPOB Ha CKOPOCTh XUMH-
YECKOU pEeaKLum».

Pacuérnble 3anaumn.

Pacu€Tel o ypaBHEHHSIM XUMHUYECKUX PEAKLIUNA, B TOM YUCJIE TEPMOXUMUYE-
CKHE pacU€Thl, PaCYETHI C UCOJIB30BAHUEM MOHATHUS «MACcCOBasi JOJI BELIECTBA.

Heoprannuyeckasi xumus

Hewmeramnsl. Ilonoxxenne HemeramuoB B [lepuonnueckon cucteMe Xxumuye-
ckux sneMeHnToB J[. M. MenzaeneeBa u 0COOEHHOCTH CTpOoeHUsT aToMOB. Duszmde-
CKHME CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (HAa MPUMEpE KUCIOPOa,
cepsl, pocdopa u yriaeposa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAUIOB (rajoreHOB, CEPbI, a30Ta,
docdopa, yraepoga u KpeMHHUS) U UX COSTUHEHUN (OKCHUIOB, KUCIOPOACOACpKa-
IIUX KUCIIOT, BOAOPOJAHBIX COSTUHEHHUI).

[IpyuMeHeHnEe BaXKHEUIIINX HEMETAJIOB U UX COCIUHEHUM.

Mertamubl. [lomoxenue mertamioB B llepruoanyeckor cCUCTEME XMMHYECKUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMoB MeTayuioB. O0mme Qusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUH Pl HAPSKEHUH METaJIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHWH, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUMN.



OO1ue cnocoObl moiyuyeHus: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCIepUMEHTaIbHBIE METOJIbl M3YUEHHUS BEIIECTB U WX MPEBPAILCHUI: U3Y-
YeHHEe KOJUIEKIMHM «MeTasuibl ¥ CILIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHUE IKCIIe-
PUMEHTAIBHBIX 3aj7a4, HAaOJIOJICHUE M OIMKMCaHWE JEMOHCTPAIlMOHHBIX M Jiabopa-
TOPHBIX OMBITOB (B3aMMOJICUCTBUE TUIPOKCUIA AIFOMUHUS C PaCTBOpPaMU KUCJIOT
U 1IeJI0Yel, KAUYEeCTBEHHbBIEC PEAKI[MU Ha KATUOHBI METAILIIOB).

Pacuérnrbie 3agaun.

Pacu€Tel mMacchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WK 00bEMY OJJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, pac-
4&Thl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MIPOIYKTOB PEAKIIUHU, €CIIA OJHO U3
BEIIECTB UMEET NPUMECH.

XumMus ¥ KU3Hb

Ponp xumum B 00eCreUYeHHH SKOJOTHYECKOM, IHEPTETHUYECKON U MHIIEBOMN
0e30macHOCTH, pa3BUTUU MEeIUIHUHBL. [[oHATHE 0 HAyYHBIX METOAAaX MO3HAHUS Be-
IECTB U XUMHUYECKUX PEAKIIUU.

[IpencraBnennst 06 OONUX HAYYHBIX MPHHIUIAX MPOMBIIUICHHOTO MOTyYe-
HHS Ba)KHCHIIINX BEIIECTB.

UenoBek B MUpPE BEMIECTB U MATEPUAIOB: BAXKHEUIINE CTPOUTEIbHbIE MaTe-
pUalibl, KOHCTPYKLIIMOHHBIE MaTepHaibl, KPaCKU, CTEKJIO, KEpaMHKA, MaTECpPUAJIbI
JUTSI DJIEKTPOHUKH, HAaHOMATEPHUAIIbI, OPTaHUYECKHE U MUHEPATIbHBIC YA0OPEHHUSI.

XUMHS U 3[10POBBE UEIIOBEKA: MPABUJIIA UCIIOJIB30BAHMS JICKAPCTBEHHBIX Ipe-
napaToB, MpaBuia OE30MAaCHOTO HCIOJb30BaHUS IpenapaToB OBITOBOM XHMHH B
MMOBCETHEBHOM KU3HH.

MexnpenMeTHbIE CBA3H.

Peanu3zanusi MexXnpeaMeTHBIX CBA3EH MpU M3ydyeHUHW OOIIeil U HeopraHuye-
ckoit xumuu B 11 Kjlacce oCyIiecTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX eCTe-
CTBEHHO-HAYYHBIX MOHATHUM, TaK W MOHATUH, SBIISIIOIIMXCS CUCTEMHBIMU JJIsI OT-
JIEIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'0 [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TMOHSTHUS: HAy4dHBIH (DaKT, rUmoTes3a, 3aKOH,
TEOpwsl, aHaJIN3, CUHTE3, KIacCU(UKAIWS, MePUOANIHOCTh, HAOIIOICHHUE, JKCIIe-
PUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusuka: MaTepus, SJHEPTUs, Macca, aTOM, dJIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOI, PAIMOAKTUBHOCTh, MOJICKYJIa, SHEPTETUYECKUN YPOBEHD, BEMIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHME BEIIECTBA, (PM3MUYECKHE BEITUYMHBI U CIMHUIIBI MX
M3MEpPEHUSI, CKOPOCT.

buonorus: kiaeTka, opraHus3M, dKocucTeMa, ouocdepa, Makpo- U MUKpOIJIe-
MEHTBI, BUTAMUHBI, OOMEH BEIIECTB B OpraHu3Me.



['eorpadusi: MuHEpaBI, TOPHBIC TOPOJIBI, TTOJIE3HBIE UCKOMIAEMbIE, TOILIUBO,
pecypchl.

TexHomorusl: XMMHYECKasi MPOMBIIUIEHHOCTh, METAJUIYpPrus, MPOU3BOJCTBO
CTPOMUTEIIBHBIX MAaTEPUAIOB, CEIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IIHILIEBAs
IPOMBIIIUIEHHOCTD, (PapMalieBTHYECKasi MPOMBIIIIIEHHOCTb, MPOU3BOJICTBO KOCMeE-
THUYECKHUX MPENapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPUAIIOB, JJICKTPOH-
Hasi TPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUU.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNU
HA BA30OBOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS 00ydaro-
HIMMUCS TPOrPaMM CpeHEero oo1iero oopa3oBaHus (JINYHOCTHBIM, METaIPEeMET-
HBIM U NpeAMEeTHBIM). HayuHo-MeToqu4yeckoit OCHOBOM AJis pa3paOOTKU MIIaHUPY-
eMbIX Pe3yJbTaTOB OCBOEHHUS MPOTpaMM CpeIHEro obIiero oopa3oBaHus SBISETCS
CHUCTEMHO-/IESITEIbBHOCTHBIN MOJAXO/.

B cooTBeTCTBHM C CUCTEMHO-AEATEIBHOCTHBIM MOJIXOJ0M B CTPYKTYpE JINY-
HOCTHBIX Pe3yJIbTaTOB OCBOEHUS MpeaMeTa « XUMUs» Ha YPOBHE CPEAHEro 00IIero
00pa30BaHMsI BBIJCIICHBI CISAYIOIINE COCTABIIAIOIINE:

OCO3HaHUE 00YYAIONUMUCS POCCUNUCKON TPakIaHCKOW MACHTHYHOCTH — TO-
TOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTU U CAaMOOIIPEAEIICHHIO;

HaJIM4Khe MOTUBALIMK K OOYUYEHHUIO;

LeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaaulluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTb M CITIOCOOHOCTH O0YYaIOIINXCs pPyKOBOJCTBOBATHCS B CBOEH Jiesi-
TEJIBHOCTA LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMU, MPUCYIIMMH LIEJIOCTHOM CH-
CTEME XMMHYECKOT0 00pa30BaHus;

HaJIM4KEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTABUTh
LEIN U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE pEe3yJbTaThbl OCBOEHHUA MNpeAaMeTa «XHMHS» JTOCTUTAOTCS B
€AMHCTBE Y4eOHOM M BOCIUTATEIBHOW JESITEIIbHOCTH B COOTBETCTBUU C TYMaHHU-
CTUYECKUMU, COLMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U HJIE-
aJlaMU POCCHIICKOTO Ipa)KIaHCKOTo OOIECTBa, MPUHATHIMU B OOIIECTBE HOpMaMuU
U TpaBUJIaMH TOBEJCHUS, CIIOCOOCTBYIOIIMMHU MpPOIECcCaM CaMOMO3HaHMs, CaMo-
pa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHMSI TUYHOCTH 00YYarOIMINXCSI.

JIMYHOCTHBIE PEe3yJIbTAThl OCBOEHUS MpEaMeETa « XUMUSD» OTPAKAIOT CHOpMHU-
POBAaHHOCTh ONBITA MTO3HABATEILHON U MPAKTUYECKON E€ATEIbHOCTH 00yYaroluX-
Csl IO peayn3alyy IPUHATHIX B OOLIECTBE LICHHOCTEH, B TOM YHUCJIE B YACTH:

1) rpamIaHCKOr0 BOCIIMTAHMSL:

OCO3HaHUs 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS O COLMAJIbHBIX HOpPMax M MPaBWIAX MEXKIMYHOCTHBIX OTHO-
IICHUU B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW AEATETbHOCTU MPHU CO3JAaHUU yueO-
HBIX MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUN XUMHU-
YECKHUX IKCIIEPUMEHTOB;



CIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JOTHUKY U apry-
MEHTBI APYTUX MPU aHAIIM3€ Pa3INUHbIX BUIOB YU€OHOM NEATENbHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHUA:

LIEHHOCTHOTO OTHOIIEHUSI K UCTOPHUYECKOMY U HAyYHOMY HACIEIUIO OTeYe-
CTBEHHOM XMMUHU;

YBa)KEHHUS K MPOIIECCY TBOPUECTBA B 00JACTU TEOPUH U MPAKTHUECKOTO MpH-
MEHEHHUs XUMHUH, OCO3HAHUS TOr0, YTO JOCTHKEHUS HAYKU €CTh PE3yJbTaT M-
TEJIbHBIX HAOIIOJCHHUM, KPOMOTIIUBBIX KCIEPUMEHTAIBHBIX TTOUCKOB, MOCTOSHHO-
ro TpyJAa YYEHBIX U IPAKTUKOB;

MHTEpEeca ¥ MO3HABATENbHBIX MOTHUBOB B MOJIYYEHUHU U MOCIIEIYIOIIEM aHaIM-
3¢ MHPOpMAIUU O MEPEIOBBIX JOCTUKEHHUSIX COBPEMEHHOW OTEYECTBEHHON XH-
MUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEAECHUE U MOCTYIKU CBOMX TOBAPHILEH C IO-
3ULMKA HPAaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA ITUX MOCTYI-
KOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHUMAaHUsl LIEHHOCTEN 3/I0pOBOro M Oe3omacHoro odpasa >KHU3HHM, HE0O0XO-
JUMOCTH OTBETCTBEHHOI'O OTHOIIEHUS! K COOCTBEHHOMY (DM3UUYECKOMY M MICUXUYe-
CKOMY 3J10POBBIO;

coOrofeHus mpaBuil 6e30macHOro oOpalleHus ¢ BEIIeCTBaMU B OBITY, MO-
BCEIHEBHOM KU3HU U B TPYJOBOU AEATEIBHOCTH;

NOHUMAaHUsl UEHHOCTH TMPaBWJI WHAWUBUIYATbHOIO W KOJUIEKTUBHOTO O€3-
ONACHOTO MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 300POBbIO U KU3HU JIOJIEH;

OCO3HAHHUS TOCIEACTBUM U HEMPUATHSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIEIOBATEIbCKON Jes-
TEJIbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPUECKOMN U IPYTUX BUAAX AEATEILHOCTH;

YCTAaHOBKH Ha aKTWBHOE y4aCTHE B PEIICHUM MPAKTHYECKUX 3a/1a4 COLIMAIIb-
HOU HaIPaBIICHHOCTH (B paMKaX CBOETO KJIacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3muyHoro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHHU;

YBaXEHUS K TPYAY, JIOIAM TPyJa U PE3YyIbTaTaM TPYAOBOM JAESITENbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIWBHIYAIBHOU TPACKTOPUU 00pa3o-
BaHus, Oynymied npodeccuu U peanus3anui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C
y4€TOM JTMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HHTEPECOB M TTOTPEOHO-
cTel ob1ecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH T1eJIeCO00Pa3HOT0 OTHOIIEHUS K PHUPOE, KaK HCTOYHUKY CY-
IIECTBOBAHMS KU3HH Ha 3eMIIE;

MOHUMAaHUS II100aJIBbHOTO XapaKTepa KOJIOTMUECKUX Mpo0sieM, BIUSHUS SKO-
HOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MTPUPOTHON U COLUAIIBHOW CPEIbI;

OCO3HaHUSI HEOOXOAMMOCTH MCHOJb30BAHUS JOCTHKEHUN XUMUU ISl pellie-
HUSI BOIIPOCOB PAllMOHAIBHOTO NPUPOOTIOIb30BAHMS;

AKTUBHOTO HEMPUATHUS JCUCTBUM, NPUHOCAIIUX BPEI OKPYKAIOLIEH MPUPOA-
HOU cpejie, yMEHHUS MPOTHO3UPOBATh HEOJATONPHUATHBIE PKOJIOTMUECKUE MOCTE-
CTBHS IPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIILIEHUSI, SKOJIOTHUYECKON KYJIbTYPHI,
ONBITa JIESITEIBLHOCTH 3KOJIOTMYECKON HAmpaBIE€HHOCTH, YMEHHUSI PYKOBOJICTBO-
BAThCS MMM B MMO3HABATEIIbHOW, KOMMYHHKATUBHOW Y COLMAJIBHOM MPAKTHUKE, CIIO-
COOHOCTH M YMEHHMS aKTUBHO MIPOTUBOCTOSITH UACOJIOTUU XeMOPOOUH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTUKH;

NOHUMAaHUs crielu(PUKU XUMHUHM KaK HayKH, OCO3HaHUsA €€ posiu B (popMupo-
BAHUU PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH LIEJIOCTHOTO MPEICTABIIE-
HUs 00 OKpY’XKalollleM MHUPE KaK O €IMHCTBE MPUPOJbI U YeJIOBEKa, B MO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTECH W PENICHUH MPOOJIeM COXpaHEHUsS MPUPOTHOTO
paBHOBECHS,

yOEXIEHHOCTU B 0CO00I 3HAUMMOCTH XUMHH ISl COBPEMEHHOM IMBUIIM3A-
MU: B €€ T'YMaHUCTUYECKON HAIPABICHHOCTH U BaXKHOU POJIM B CO3JaHUHU HOBOU
0a3pl MaTepUAIbHON KYyJIbTYpbI, PELICHUU TJIOOATBHBIX MPOOJIEM YCTOMYHMBOIO
Pa3BUTHS YEIIOBEUYECTBA — CHIPbEBOM, SHEPIreTUUECKOM, MUIIEBOU U DKOJIOTUYECKON
0€30macHOCTH, B Pa3BUTUN MEIUIIUHBI, 00ECIICUEHUN YCIOBHMA YCIICITHOTO TPY/Ia
Y DKOJIOTHYECKU KOM(DOPTHOU KU3HH KAXkI0r0 YieHa 00IIeCcTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHUMAHMS CYIIHOCTH METOJIOB MTO3HA-
HUS, UCTIOJh3YEMBIX B €CTECTBEHHBIX HAyKax, CMIOCOOHOCTH HCIIOIBh30BAThH IMOJY-
yaeMbIC 3HAHUS JIJIs1 aHAJIM3a U OOBSICHEHUSI SBJICHUA OKPY’KAIOIIETO MHUPA M MPO-
UCXOJAIIMX B HEM U3MEHEHWH, YMEHHsS JenaTb 0O0OCHOBAaHHBIE 3aKIIOYEHHUS Ha
OCHOBE HAy4YHbIX (paKTOB U MMEIOUIUXCS JAHHBIX C LEJIbIO MOJYyYEHUS JT0CTOBEP-
HBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITENIbHO HMCMOJb30BaTh XMMHUYECKUE 3HAHMS AN pe-
HICHUS TPOOJIEM B PEasIbHBIX )KU3HEHHBIX CUTYAIIHIX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETPEPHIBHOMY 00Opa30BaHUIO U caMoo0Opa3o-
BAaHUIO, K aKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHUU MO XUMHHM B COOTBETCTBHH C
KU3HEHHBIMU MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSM TpyJAa B pa3ln4HbIX cdepax mpodeccrnoHaTbHOMI
JeSITeTIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe PE3yIbTaThl OCBOCHHS YYEOHOTO mpeaMeTa « XUMHS) Ha
YPOBHE CpeaHero o01ero 00pa3oBaHms BKIIOUYAIOT:

3HaUYUMBbIE J11 (POPMUPOBAHUS MUPOBO33PEHUSI OOYUAIOIIMXCA MEXKIUCIIH-
IUIMHApHbIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MMOHATHSA, OTpPaXArOUIUe LEIOCT-
HOCTh HAYYHOUM KapTHUHBI MUPA U CIEIU(DHUKY METOIOB TTO3HAHUS, UCIIOJIH3yEMbIX B
€CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SIBJICHUE, IPOLECC, CUCTEMA,
Hay4HbIM (akT, MPUHIMUII, TUIIOTE3a, 3AKOHOMEPHOCTD, 3aKOH, TEOPHsI, UCCIIEI0BA-
HUe, HaOJI0JICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCalbHble Yy4eOHbIe NeWcTBUS (IO3HABATENbHbIE, KOMMYHUKATUBHbBIE,
peryiaTuBHbIE), obecrieunBarone (GopMUpoBaHUE (PYHKIMOHAIBHON TPaMOTHO-
CTHU ¥ COIIMAIILHON KOMIIETEHIINN 00yJaronnxcs;

CIOCOOHOCTh OOYYarOIIMXCsSl MCHOJB30BaTh OCBOCHHBIE MEXAUCIUIUIMHAP-
HbI€, MUPOBO33PEHUYECKHNE 3HAHUSI U YHUBEpPCAJIbHbIE Y4eOHbIEe ACHCTBUSA B MO3HA-
BATEJIbHOU U COLMAIIBHON NIPAKTHUKE.

MeranpeaMeTHbIe pe3yJdbTaThl OTPAKAIOT OBJIAJACHHE YHUBEPCATHHBIMU
y4eOHBIMU TTO3HABATEIIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBU-
SMH.

OBiaseHue YHHMBEPCAJbLHBIMM Y4eOHbIMHM TMO3HABATEJbLHbIMH [1€iiCTBU-
SIMU:

1) 6a30Bble JIOrHYecKue AeCTBHS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTyaJIU3UpPOBATh MPOOJIEMYy, BCECTO-
pOHHE €€ paccMaTpUBaTh;

OTpENENATh 1NN EITeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHU-
YKEHUS, COOTHOCUTH PE3yJbTaThI ICSITEIILHOCTHU C TIOCTABIICHHBIMU IIEIISIMU;

WCIIOJIB30BaTh TPU OCBOCHUM 3HAHWUN MPUEMBI JIOTHUYECKOTO MBITUICHHUS —
BBIJICJIATh XapaKTEpHbIE MPU3HAKU TOHITHI W YCTaHABIMBATh UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOLIME MOHITHS JIJIsl OOBSICHEHUS OTIENbHBIX (DaKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAHUS W KPUTEPUU IS KIACCH(PUKAIMK BEIIECTB M XUMHYC-
CKHUX PEaKIUK;



YCTaHABINBATh MPUYNHHO-CICACTBEHHBIC CBSI3M MEXKIYy H3y9aeMbIMH SIBJIC-
HUSIMH,

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHAYKTHUBHBIC, IETYKTUBHBIC, TIO aHAJIO-
TUH), BBISIBJISTH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX,
(GbOopMyIMPOBATH BHIBOJIBI U 3aKIIOUYEHUS;

MPUMEHSTH B MPOIECCE TTO3HAHUS, UCTIONh3YEMbIE B XHMUU CUMBOJIMYCCKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA30OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) 3J€MEHTa, XMMUYecKas (popMyIia, YpaBHEHUE XHUMHUYECKON peak-
MU — MPU PELICHUU YYEOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3ajad, MpHUMe-
HSTh Ha3BaHHbBIC MOJICIbHBIC MPEICTABICHUS JJIS BBISIBJICHUS XapaKTEPHBIX MpPHU-
3HAKOB U3YYaEMbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 60a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJI€Th OCHOBAMH METOJIOB HAYYHOT'O TTO3HAHUS BEIIECTB U XUMHUYECKUX pe-
aKIMH;

dhopMyIMpPOBATH MEJN U 33141 UCCIIETOBAHMS, HCTIOIB30BaTh MOCTABIICHHBIC
U CaMOCTOSITEIBHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IIO-
3HAHWS W OCHOBBI /TSI (POPMUPOBAHUS TUIIOTE3HI TIO MTPOBEPKE MPABHIBHOCTH BBI-
CKa3bIBAEMbIX CYXKJICHMUIA;

BJIAJI€Th HaBbIKAMHU CAMOCTOSITEILHOTO TJIAHUPOBAHMS U MPOBEJICHUS YUEHU-
YECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOJIOJIATh 32 XOJOM IPO-
1[eCCa, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (GOpMyIHpOBaTh 0000-
HICHUS! ¥ BBIBOJIbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIbTAaTOB MCCIIEOBAHUSA, CO-
CTaBJIATH 0OOCHOBAHHBIN OTUET O MPOJIeTaHHON padoTe;

npUOOpETaTh OMBIT YYEHUUYECKON UCCIIeI0BaTEIbCKON U MPOEKTHON JIeATENb-
HOCTH, TIPOSIBJIATH CIIOCOOHOCTh U TOTOBHOCTHh K CAMOCTOSATEIHLHOMY TOUCKY Me-
TOJIOB PEIICHUS MPAKTUYCCKUX 3aJlad, MPUMEHEHHUIO PAa3IMYHbIX METOJIOB MO3HA-
HUSL.

3) pabora ¢ nunopmanuei:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHMKAX uH(Opmanuu (Hay4IHO-
MOMyJIsipHAsl JIUTEpaTypa XUMUYECKOTO COJIEp)KaHMs, CIPaBOYHbBIE MOCOOUS, pe-
cypcbl MHTEpHeTa), aHAMM3WpOBaTh WHGOPMAIUIO PA3TUYHBIX BHJIOB U (PopM
IPE/ICTABICHUS, KPUTUUYECKU OIIEHUBATh €€ JOCTOBEPHOCTb M HEMPOTHUBOPEUHM-
BOCTb;

GbopMyIHpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orOope mH(popmannu, HEOOXOIAUMOM AJi BBIMIOJHEHUSI Y4€OHBIX 3a/4ay Ompee-
JIEHHOTO THIIA;

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HMHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BHIOMpATh ONTHUMANIbHYIO (pOopMy mpeacTaBiieHus: uHpopma-
1uH (CXeMbl, TpaduKu, TUarpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIN SI3bIK B Kau€CTBE CPEACTBa MpH paboTe ¢ XUMHUYe-
CKOM MH(OpMaluel: NPUMEHITh MEXIpeaAMeTHbIEe ((pU3ndyeckue U mMaTeMaTHye-
CKHE) 3HaKU U CUMBOJIBbI, (hOpMYJIbI, a0OpEeBUATYpPbl, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpazoBbIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJIaeMOM TEMBI B X0JI€ JUanora u/mim
JIMCKYCCHUH, BBICKA3bIBATh UJIeH, (POPMYIUPOBATH CBOU MPEI0KEHUS OTHOCUTENb-
HO BBITIOJTHEHUS TIPEIJIOKCHHON 3a]1a4H;

BBICTYIIaTh C MPE3CHTAllMENl Pe3yJbTaTOB IMO3HABATEIBHOU JIE€ATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHHO I COBMECTHO CO CBEPCTHUKAMU NP BHITIOJIHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW pabOThl MO MCCIIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peajn3alui Y4eOHOro MmpoekTa u (HopMyIHpoBaTh BHIBOIBI
o pe3yjibTaTaM MNPOBEAEHHBIX HCCIECIOBAHMN MYTEM COTJIACOBAHMS MO3UIMHA B
x0J1e 00Cy X IeHHS 1 OOMEHa MHECHUSMH.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU A1eHCTBUSMMU:

CaMOCTOSITEJIbHO MJIAaHUPOBATh U OCYILECTBIIATH CBOIO MMO3HABATEIbHYIO J€51-
TEJNBHOCTh, ONpeaesisl €€ el U 3a7aud, KOHTPOJIUPOBATh U 10 Mepe HEOoOXOIH-
MOCTH KOPPEKTHPOBATH IPEJIaraeMblil AJITOPUTM JECUCTBUM IPHU BBHIIOJIHEHUH
y4eOHBIX U MCCIIEIOBATEIBCKUX 3aj1a4, BEIOMpaTh Hauboaee 3(hPEeKTUBHBIN CITOCOO
UX PEIICHUs ¢ YYETOM MOJYyUYEHHUs HOBBIX 3HAHUM O BEIIECTBaX U XMMHUYECKUX pe-
aKIIUsIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpeameTHbIE pE3yNIbTAThl OCBOECHUS Kypca « OpraHudecKkas XUMHs» OTpaka-
IOT:

c(hOpMUPOBAHHOCTh TPEACTABICHU O XUMHUYECKOM COCTaBIAIONICH ecTe-
CTBEHHO-HAyYHON KapTUHBI MUpPA, POJIM XUMHUU B MTO3HAHWUHU SIBJIICHUWA MPUPOJBI, B
(GbOpMUPOBAHNUN MBILUICHUS U KYJIbTYpbl JUYHOCTH, €€ (PYHKIIMOHAIBHON IpamMoT-
HOCTH, HEOOXOJAMMOMN MJIsi pelIeHUs MPAKTUYECKUX 3a/1ad U IKOJIOTHYECKH 000cC-
HOBAaHHOT'O OTHOILIEHHS K CBOEMY 3JI0POBBIO U ITIPUPOIHON CPELE;

BJIaJICHUE CUCTEMOM XMMHYECKUX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIIOJA-
raroye MOHATUS (XMMHYECKUU 3JIEMEHT, aToOM, 3JIEKTPOHHAas 000JOoYKa aTroma,



MOJIEKYJIa, BAJIEHTHOCTh, 3JEKTPOOTPUIATEILHOCTh, XUMHUYECKAsl CBS3b, CTPYK-
TypHast ¢popmyina (pa3BEpHyTasi U COKpaIIEHHAs ), MOJIb, MOJISIPHASI Macca, MOJISIp-
HBI 00BEM, YIIEPOTHBIN CKEIET, (YyHKIIMOHATBHAS TPYIIa, PaIuKall, U30MEpUs,
HU30MEPbI, TOMOJIOTUYECKUN Psiji, TOMOJIOTH, YTJIEBOJOPO/bI, KUCIOPO U a30TCO-
JepKaliue COeAUHEHUsI, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIE-
KYJISIDHBIE COEJIMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUSI OPraHUYECKUX Be-
niectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3bIK XMMHU;, MHUPOBO33PEHUYCCKHE 3HAHUS, JIe)KAIlMe B OCHOBE
MOHWMAHUSI TIPUYUHHOCTH U CUCTEMHOCTH XMMUUYECKHUX SIBJICHUM, (aKTOJOTHYE-
CKHE CBEJICHHMSI O CBOMCTBaX, COCTaBe, MOJyYCeHUU U 0€30MacHOM HCIIOJIb30BaHUU
BOKHEUIITUX OPTaHUYECKUX BEIIECTB B OBITY M MIPAKTUYECKOMN JEATEIHHOCTH YeJIO-
BCKa;

c(hOpPMUPOBAHHOCTh YMEHHMH BBISBIATH XapaKTEPHbIC TMPU3HAKH TTOHSITHH,
yCTaHaBJIMBAaTh UX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUINE TOHATHUS MPU
ONMCAaHHUU COCTaBA, CTPOCHUS U MPEBPALIEHUN OPTAHUYECKUX COEAUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN UCIIOIH30BATh XUMUUECKYIO CUMBOJIMKY JJISI CO-
CTaBJICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) popmyt
OPraHMYECKUX BEIIECTB M YPaBHCHUN XUMHYECKUX PEAKIIUM, U3rOTaBIUBATh MO-
JIeJTU MOJIEKYJI OPTaHMYECKUX BEIIECTB VIS WITIOCTPALIMM UX XMMHUYECKOTO U MPo-
CTPAHCTBEHHOTO CTPOCHUSI;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAMIEKHOCTh H3YUCHHBIX
OPTraHMYECKUX BEIIECTB 0 HUX COCTaBYy M CTPOCHHUIO K OINpeaeEHHOMY Kilac-
cy/rpytine coeauHeHu (yrieBoI0pPOJIbl, KUCIOPO U a30TCOJEpKaIIue COeIUHE-
HUSI, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS), JaBaTh UM Ha3BaHMS IO CUCTEMaTH4e-
ckoii HomeHkiarype (IUPAC), a Takke mpUBOAUTH TPUBHUAIbHBIE HA3BAaHUS OT-
JEJBHBIX OPraHUYECKUX BEUIECTB (3TUJIEH, MPOMUIIECH, alleTUJICH, YTUICHTIINKOb,
ruIepuH, GeHos, popManbaeru, aleTalbIeru/l, MypaBbiHasl KUCIIOTa, YKCYCHAasI
KHCJIOTa, OJICMHOBAs KHUCJIOTa, CTeapHHOBAsl KUCIIOTA, TJI0K03a, (PPyKTO3a, Kpax-
MalJl, eJUTI0I103a, TJIUIIHNH);

c(hOpMUPOBAHHOCTH YMEHUS ONPEACIISITh BUIBI XUMHUUECKOU CBSI3H B OPTaHU-
YECKUX COCIMHEHUSX (OJIMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTH YMEHHMS MPUMEHSTDH TMOJOKEHUS TEOPUU CTPOCHUS Opra-
HUueckux BemecTB A. M. byTiepoBa st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB Be-
HIECTB OT UX COCTaBa U CTPOECHUS; 3aKOH COXPAHEHUS MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTpoeHUe, Gumue-
CKME U XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEICTABUTEICH pa3IMYHBIX KJIACCOB
OpPraHMYECKUX BEIIECTB (METaH, 9TaH, STWJICH, MPOIUJICH, alleTHIeH, OyTaJIueH-
1,3, metundyranuen-1,3, GeH30JI, METAHOJ, TAHOJ, STUJICHIJIMKOJb, TJUIEPHH,
deHou, aneTanpaerul, MypaBbuHAs U YKCYCHasl KUCIIOTHI, TJIFOK03a, KpaxMal, I1eJ-



JIF0JI03a, aMUHOYKCYCHAsl KUCJIOTA), MIUTFOCTPUPOBATH T€HETHUECKYIO CBSI3b MEXKIY
HUMH YPaBHEHHSIMH COOTBETCTBYIOIIMX XMMHUYECKUX PEAKLUN C UCIIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYyT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHUKHU YTJIEBOJAOPOIHOTO
ChIpbsl (He(dTh, MPUPOAHBIN Ta3, YroJyib), CIIOCOOBI UX TMEPEepadOTKU W TMpaKTHYe-
CKOE MPUMEHEHHE MPOIyKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOIUTH BHIYUCICHUS M0 XUMUYECKUM YypaB-
HEHUsAM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEUIECTBA WUJIU MPOJYKTa peak-
MU TI0 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOJHBIX BEIECTB
WM POAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METO-
JlaX HAay4YHOTO MO3HAHMSI, UCIIOJIb3YEMbIX B XUMUHU NPU U3YUCHHH BEILECTB U XH-
MUYECKUX SIBJIEHUU (HaOI0JIeHHe, U3MEpPEHUEe, IKCIIEPUMEHT, MOJICTUPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XMMUYECKUE 3HAHUS U1l NPUHSATUS pEUIeHUN B KOH-
KPETHBIX )KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOMIOAATh MpaBHila MOIb30BAHUS XUMUYECKON
NOCyAOH U 1a00paTOpHBIM 000PYI0BaHHEM, a TaK)Ke IIpaBuiia 0OpallleHus ¢ Belle-
CTBaMM B COOTBETCTBUHU C MHCTPYKLMSAMU IO BBITOJHEHHUIO JJA0OPATOPHBIX XUMH-
YECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUI TJIAHUPOBATH U BBITIOJIHATH XUMHUUECKHM dKCIIe-
pPUMEHT (TpeBpallleHusi OPraHWYEeCKUX BEIIECTB IPU HarpeBaHUM, OJYyYECHUE ITH-
JieHa U M3Y4YEHHUE €ro CBOMCTB, KAUECTBEHHbIC PEAKIMHW OPraHUYECKUX BEIIECTB,
JieHaTypanus OeJIKOB MPU HArpEBaHUM, LIBETHBIE PEAKIIMHU OEJIKOB) B COOTBETCTBUU
C MpaBWJIaMU TEXHHUKHU O€30MAaCHOCTH MpHU OOpallleHHH C BEIIecTBaMu U Jabopa-
TOPHBIM 000PY/IOBaHUEM, MIPEACTABIATH PE3YIbTAaThl XUMUYECKOTO IKCIIEPUMEHTA
B (opMe 3amucu ypaBHEHHMM COOTBETCTBYIOIIMX PEAKIHU U (HOpMyIHpOBaTh BbI-
BOJIbl HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTUYECKH AHATU3UPOBATH XUMHUYECKYIO WH-
dopMaruio, MoJyyaeMyro U3 pa3HbIX HCTOUHUKOB (CpeCcTBa MaccoBOM MH(poOpMa-
i, laTepHeT 1 npyrux);

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATh MPaBUIA IKOJIOTHYECKHU I1€JIeC000-
Pa3HOro MOBEACHUS B OBITY U TPYIOBOM JEATEILHOCTH B LIENIAX COXPAHEHUSI CBOE-
ro 37I0pPOBbSI U OKPYXaIollel MPUPOJIHON Cpesibl, 0OCO3HABATH OMACHOCTH BO3EH-
CTBUSI Ha >KMBBIC OPraHU3MBI OIpPENEIEHHBIX OPraHMYECKUX BEUIECTB, MOHUMAs
cvpicn mokazarens [IJIK, mosicHaTh Ha mnpumepax crnocoObl YMEHBIIEHUS W
NPEIOTBPAICHHS UX BPEIHOTO BO3JACHCTBUS HA OPTAaHNU3M UEIOBEKa,

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
IPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METOJIaX MMO3HAHMS BELIECTB U XH-
MUUYCCKUX SIBIICHUM;



JUISL CJETBIX M CIa0O0BUASAIINX OOYYArOIIMXCS: YMEHHUE HCIIONIb30BaTh PEIlb-
epHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaiins mist 3anucu xumudeckux Gop-
MY

11 KIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOeHUsI Kypca «OOIias U HeopraHuueckas Xu-
MHS» OTPaKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O XMMHYECKOW COCTABISIONMICH ecTe-
CTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMHUHU B MO3HAHUU SBJICHUU PUPOJbIL, B
(GbOopMUPOBAHUM MBIIUICHUS U KYJbTYPhI JIMYHOCTH, €€ (QYHKIIMOHATIBLHON I'PaMOT-
HOCTH, HEOOXOAUMOM JIJIsl PEIICHHS MPAKTUYECKUX 3a/Jad M SKOJIOTHYECKH 000C-
HOBAHHOI'O OTHOILIEHUS K CBOEMY 3JI0POBbIO U IPUPOIHOU CPEAE;

BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJA-
raronye MOHATHs (XMMUYECKUU JIEMEHT, aTOM, U30TOM, S-, p-, d- SJIEKTPOHHBIC
opOUTali aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJIAPHBIA O0BEM, BaJICHTHOCTD, DJIEK-
TPOOTPHUIIATEIILHOCTh, CTEIEHb OKHCIEHHUS, XUMHYECKas CBsS3b (KOBaJEHTHas,
MOHHAs, METAJINYecKasi, BOAOPOAHAs), KPUCTAJUIMYECKAS] PEIIETKA, TUIIbl XUMH-
YECKUX PEaKIMW, PacTBOP, IEKTPOJUTHI, HEIINEKTPOJUTHI, IIEKTPOIUTHUECCKAS
JIACCOIMALINS, OKUCIUTENIb, BOCCTAHOBUTEIbL, CKOPOCTh XHMHUYECKON PpEAKIINH,
XUMHUUYECKOE PABHOBECHE); TCOPUHU U 3aKOHBI (TEOPUS AIEKTPOJIUTHIECKON TUCCO-
uuanuu, nepuoandeckuit 3axkon . M. Menaeneesa, 3aKOH COXpaHEHUSI MACChI Be-
IIECTB, 3aKOH COXPaHEHMS W IMPEBpaIlCHUs] DHEPTUU NP XUMHYECKUX PEaKIIUIX ),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XUMHUH, MUPOBO33PEHUYECCKHUE 3HAHUS, JIC-
JKalllKe B OCHOBE MOHUMAHUS MPUYMHHOCTA U CUCTEMHOCTH XUMUYECKUX SIBJICHUI,
(haKkTOJIOTHYECKHE CBEACHHUS O CBOMCTBAX, COCTABE, MOJYUYCHUN U OE30MMacCHOM HC-
MOJIb30BAaHUHU BAKHEHIINX HEOPTAaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOM Jie-
SITEJIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISABIATh XapaKTEPHBIC NPHU3HAKH MOHSITHUH,
YCTAHABIIUBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOIIME MOHSTUS TPHU
OIMCAaHWU HEOPTraHMYECKUX BEILIECTB U UX MPEBPAILLICHUN;

c(hOpMUPOBAHHOCTh YMEHUN UCIIOIH30BATh XUMUUECKYIO CUMBOJIMKY JJISI CO-
cTaBieHUs (HOPMYJ BEIIECTB M yPaBHEHUN XWMHUYECKHX PEAKIUN, CUCTEMaTHYe-
ckyro HoMeHkIaTypy (IUPAC) u TpuBuaiibHbIe HA3BaHUS OTJICTBHBIX HEOpPraHUYe-
CKHMX BEIEeCTB (yrapHblid Ta3, YIJICKUCIBIM ra3, aMMuak, raméHas U3BeCTh, Hera-
méHas U3BECTh, MUThEBAS COJMA, IUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM OMPEEISITh BAJICHTHOCTh U CTETICHh OKUCIICHUS
XAMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJI XHUMUYECKON
CBsI3U (KOBaJIeHTHAs, MOHHAs, METaJNIMUeCKas, BOJIOPO/IHAS) B COCIUHEHUSX, THII
KPUCTALTAYECKON PEeIIéTKH KOHKPETHOTO BeIleCTBa (aTOMHAs, MOJEKYJspHas,



WOHHAs!, METAJUIMYECKAs), XapaKTep Cpeabl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCTUHECHUU;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAJJICKHOCTh HEOpPraHUYe-
CKHMX BEIIECTB IO MX COCTaBy K OIpPEACIIEHHOMY KJacCy/TpyIie COEIWHEHUN
(mpocThie BELECTBA — METAJUIbI U HEMETAJIbl, OKCHJIbI, OCHOBaHUS, KUCIOTHI, aM-
(doTepHbIe THIPOKCHUIBI, COJIN);

c(OpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CMBICI MEPUOANUECKOTO 3aKkoHa Jl.
W. MenaeneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIBbHYIO
U IPOTHOCTHYECKYIO (PYHKIUU;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh JIEKTPOHHOE CTPOEHHUE aTo-
MOB XUMHUYECKUX 3JIEMEHTOB 1—4 mepuonoB Ilepmonnyueckoil cucTeMbl XMMHUYE-
ckux snemeHToB /. V1. MenzaeneeBa, UCHOb3ys MOHATUS «S-, P-, d-3JE€KTPOHHBIE
opOuTaNN», «IHEPreTUUECKUE YPOBHUY», OOBICHATH 3aKOHOMEPHOCTH HU3MEHEHUS
CBOMCTB XMMHUYECKHUX JIEMEHTOB U UX COCIMHEHUU MO nepuoaaM u rpynnam lle-
PHUOINYECKON CUCTEMBI XUMUYECKUX dieMeHTOB JI. . Menaeneena;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (OMUCHIBATH) OOIIKME XUMUYE-
CKME CBOMCTBA HEOPraHMYECKHX BELIECTB PAa3JIMYHBIX KJIACCOB, IOATBEPKIAATH
CYILIECTBOBAHUE T€HETUYECKOW CBA3M MEXKJIYy HEOPraHMYECKHMH BEIIECTBAMU C
MIOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

c(OpPMHUPOBAHHOCTh YMEHUS KJIACCH(PHUIIMPOBATH XUMHUYECKHUE PEAKLUU IO
pa3IuYHBIM IpPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BELIECTB, TEILUIOBOMY
abdexTy peakuuu, U3MEHEHUIO CTENEHEW OKUCJIEHUS DJIEMEHTOB, 00OpaTUMOCTU
peaKkiMK, YYacTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHMS PEAKIMA Pa3TUYHBIX
THUIIOB, TIOJTHBIE M COKpPAIIEHHBIC YPABHEHUSI PEAKIMl HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHS, ITPY KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA,

c(hOpMUPOBAHHOCTh YMEHUIN MPOBOAUTH PEAKIMH, MOATBEPKIAIOIINE Kaue-
CTBEHHBIN COCTAB PA3JIMYHbIX HEOPTaHUYECKUX BEIIECTB, PACHIO3HABAThH ONBITHBIM
IIyTEM MOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHHH  pacKpbiBaTh CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKINNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaxkuu OT Pa3IMYHBIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuu Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMHUYECKHE MPOIECCHI, Jie-
JKalye B OCHOBE IMPOMBIIIJIEHHOTO MOJTYYEHHs] CEPHOM KHUCJIOTHI, aMMHUaKa, a Tak-
*e cOpMUPOBAHHOCTh MPEACTABICHUM 00 OOUIMX HAYYHBIX MPUHIIMIAX U IKOJIO-
THYECKHUX MpobsieMax XUMHUYECKOTO TPOU3BO/ICTBA;



c(hOpMHUPOBAHHOCTh YMEHUN MPOBOUTH BHIYUCIICHHS C UCIIOJIB30BAaHUEM I10-
HATHUSL «MAccoBasi JIOJisl BEIIECTBA B PacTBOPE», 0ObEMHBIX OTHOIICHUN Ta30B MpU
XUMHUYECKHUX PEaKIMIX, MaCChl BEIIECTBA WM 00BEMA ra30B M0 U3BECTHOMY KOJIH-
YEeCTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYaCTBYIOLIUMX B PEaKlMU Be-
HIECTB, TEIJIOBOro 3P ¢deKTa peakiuu Ha OCHOBE 3aKOHOB COXpPAHEHHUs MAcChl Be-
LIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUIIa MOJb30BAHUS XUMUYECKON
NOCYJI0i 1 1a00paTOpHBIM 00OPYAOBAHKUEM, a TAKKE IIPaBUiIa OOpallleHUsl C Belle-
CTBaMH B COOTBETCTBUU C MHCTPYKLHSAMU 1O BBITOJIHEHHUIO JJA0OPATOPHBIX XUMH-
YECKHUX OIIBITOB;

c(hOpMUPOBAHHOCTh YMEHUM TUTAHUPOBATH W BBITIONHSATH XUMHUYECKHI DKCIIe-
PUMEHT (pa3ioKEeHHE MEPOKCHUIA BOJAOPOJAa B MPUCYTCTBUHU KaTalM3aTopa, OIpe-
JICJIEHUE CPEllbl PACTBOPOB BEIIECTB C MOMOILBK) YHUBEPCAIBHOIO WHJIHUKATOPA,
BJIUSIHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKON peaKIMH, PeaKiui UOH-
HOro OOMeHa, KaYeCTBEHHbIE PEAKIINY Ha Cylb(aT-, KapOOHAT- U XJIOPUI-AaHUOHBI,
Ha KaTUOH aMMOHHS, PEIICHNE YKCIIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM «MeTauibn
u «HemeTtamibl») B COOTBETCTBUU C MpaBUJIaMH TEXHUKH O€30MaCHOCTH MpHU 00-
palieHuu C BeUleCTBaMU W JabOpaTOpHBIM OO0OpYyAOBaHUEM, MPENCTABIATH pe-
3yJbTaThl XUMUYECKOTO SKCIIEPUMEHTA B (pOpMe 3alrcu ypaBHEHUI COOTBETCTBY-
IOIUX PEaKIil 1 (OPMYITHPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKHU aHATM3UPOBATH XMUMHUYECKYIO HH-
dbopmaiuio, Moay4yaeMylo U3 pa3HbIX UCTOYHHUKOB (CPEICTBA MAaCCOBOM KOMMYHH-
kauuu, IHTepHeT u Apyrux);

c(hOpMUPOBAHHOCTh YMEHHUI COONIOAATH MpaBUJIa KOJIOTMYECKH 11eJ1ec000-
pa3HOro MOBENEHUS B OBITY U TPYAOBOH ACSITEILHOCTH B LEISIX COXPAaHEHUs CBOE-
ro 3J0pPOBbS U OKPYKAIOWIEH MPUPOJHOU CPEAbI, OCO3HABATH OMACHOCTH BO3JECH-
CTBHUSI HA KUBbIE OPTaHU3MBbI ONPEACIEHHBIX BEIIECTB, HIOHUMAasl CMBICH IOKa3aTe-
as IIIK, noscHATh Ha mpuUMepax CHocoObl YMEHBIIEHUS W MPEAOTBpPALICHUS UX
BPEIHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
OPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHMS BEUIECTB U XH-
MHUYECKUX SIBICHUM;

JUISL CIIENBbIX M CIA0OBUASIIMX OOYYAIOMIMXCS: YMEHUE HCHOJIb30BaTh PENb-
epHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu xumudeckux Gop-
MYII.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmnuectBo yacos DJIEKTPOHHBIE
Ne i/ Hauvenosatiite pasieon it Tev Konrposnbubie Ilpaktuueckne (uuppoBbie)
nporpaMmel Beero padoThI paGoThl o0pa3oBaTe/bHbIE
pecypcsl
Pa3nes 1. Teopernueckue 0OCHOBBI OPraHN4YeCKOH XUMUH
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3
M. bytieposa
Hroro no pazgeny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIe YrIeBOAOPOIbI — aJKaHbI 2
29 HenpenenbHbie yrieBogopoIbl: ajaKkeHbl, 6 1
aJIKaaAUCHBI, aJIKMHBI
2.3 ApOMaTHYECKUE YTIEBOIOPOIbI 2
24 [IpupoiHbIE HCTOYHUKH YTIJIEBOIOPOJIOB U 3 |
ux nepepadoTka
Uroro no pazgeny 13
Pa3nen 3. Kuciiopoacoaep:xaniue opranniecKue coeTUHEeHNs
3.1 Cruptel. ®enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
Crnoxxnbie 3(UpbI
33 VYrieBoibt 3 1
Uroro no pazgeny 13




Pa3nes 4. A3oTcoaepskanue opraHidecKue coeJUHEHHUs

4.1 AMMHBI. AMUHOKHCIIOTBL. benku 3
Hroro no pazgeny 3
Pa3znea S. BoicokomoJieKkyJIsIpHbIe COeINHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM
Ne n/n Kontpoabubie Ipakruueckme (undposbie)
NPOorpaMMsbl Bcero
paboThI paboThI oOpa3oBaTe/IbHbIE
pecypcsl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHH
Crpoenune atomoB. [lepuognyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKHX 3
anemenToB /1. V1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILIECTB
1.3 XUMHYECKUE PEAKLIUN 6 1 1
Uroro no pazgeny 13
Pa3nes 2. Heoprannyeckasi Xumust
2.1 Merannsl 1
2.2 Hemeraminl 1 1
)3 CBsI3b HEOPraHUYECKUX U OPraHUYECKUX )
) BEILIECTB
Hroro no pazneny 17
Pa3zgen 3. XuMus u :Ku3HbL
3.1 XuMus U 5KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBO 9acoB

KonTpoabHsble

Bcero
padoThI

IIpakTHyeckne
padoThI

Jara
HU3yYeHUst

DJIEKTPOHHBIE
nudpoBbIe
o0pa3oBare/ibHbIE

pecypcbl

[Ipenmer opraHnyeckoil XMMUHU, €€ BO3SHUKHOBEHHE,
pa3BUTHE U 3HAYCHHE

Teopust cTpoeHUs] OpraHuYecKUX coequHeHuit A. M.
bytneposa, €€ OCHOBHBIE MOJIOKEHHUS

[IpencraBnenne o KiIACCH(PHUKAIMKA OPTaHHYECKUX
BemecTB. HoMeHkmarypa (cucremarndeckasi) ¥ Tpu-
BUAJIbHBIC HA3BAHUA OPTaHUYCCKUX BCIICCTB

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUM Pl

MeraH 1 3TaH — IPOCTEUIINE NPEACTABUTEIN all-
KaHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUiEH U IPONUIEH — IPOCTEHIINE IPEICTaBUTENN
AJIKCHOB

[Tpaktrueckas padora Ne 1. «I[lonyuenue >THieHa U
W3YyYEHHUE ETO CBOMCTB)»

Ankanuensl. byragmen-1,3 u merunOyraguen-1,3.
[Tomy4yeHne CHHTETUYECKOTO KaydyKa U Pe3UHbI

10

AJKUHBIL: COCTaB U OCOOCHHOCTH CTPOEHUSI, TOMOJIO-
THYECKUU  psAld.  AueTrusieH —  IpocTeHlui
MPEICTaBUTEND aJTKUHOB

11

Beluncienus no ypaBHEHHUIO XUMUYECKOU peaKkiuu

12

Apensbl: 6eH30J1 U TOJIYoJ. TOKCHYHOCTh apEeHOB




I'enetnueckas CBSI3b YrjieBo4opoaoB, MpHUHAIJICKA-

13 IIUX K pa3IMYHbIM KJIaccam
[TpupoaHbIE MCTOYHUKM YIIIEBOJOPOJIOB: MPUPOJ-

14 HBIW Ta3 U MOMyTHBIE HEQTSIHbBIE Ta3bl, HEPTH U MPO-
IOYKTHI €€ epepaboTKu
[IpupoaHble UCTOYHUKHU YTJIEBOJOPOAOB: TMPUPO-

15 HBI Ta3 ¥ MONMYyTHbIC HEPTAHBIC Ta3bl, HEPTH U MPO-
IOYKTHI €€ epepaboTKu

16 KontponbHas padoTa no pasaeny «YTIeBOI0POAD)

17 [IpenenpHble OMHOATOMHBIE CIHUPTHI: METAHONI U
aTaHoj. BogopoaHas cBs3b

18 MHoOroaTroMHbI€ CIHUPTHL: ITUIICHTIUKONIb U TIHIle-
puH

19 @DeHOII: CTPOCHHE MOJIEKYJIbI, (PU3UYECKUE U XUMHU-
YECKHUE CBOMCTBA, TPUMEHEHHUE

20 Anpnerunsl: (opManbaeTua U aleTaibaerun. Are-
TOH

)1 OAHOOCHOBHBIE MpeebHbIE KapOOHOBBIE KUCIIOTHI:
MypaBbHUHAs U YKCYCHas

” [Ipaktuyeckas padora Ne 2. «CpoiicTBa pacTBOpa
YKCYCHOM KHUCIIOTBI»

2 CreapuHOBasi M OJIGMHOBAsI KUCIIOTHI, KaK MpPEACTa-
BUTEIIN BBICIINX KApOOHOBBIX KUCIOT

24 Mpbiia Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, UX
MOIOIIlEE NENCTBUE

25 Crnoxable 3(QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX
KUCIOT. ['Mapoan3 clioKHBIX 3(UPOB

26 Kupel: ruaponus, NpUMEHEHHE, OuoIOoTrHYecKas




POJIb )KUPOB

VYrneBonbl: coctaB, kinaccudukaiusa. Baxkxeimuie

27 MPEICTAaBUTENHN: TIIF0K03a, PpyKTO3a, caxapos3a !

28 Kpaxman u nemitono3a Kak NpUpOIHBIE TTOJTUMEPHI 1

29 Kontponpaast pabora mo pasgeny «Kucimopojco- )
JepIKallre OpraHnYeCKUe COSIUHEHUS

30 AMWHBI: METWJIAMUH U aHWJIHH 1

31 AMUHOKHCTIOTHI Kak aM(OTEepHbIE OpraHNYECKHUE CO- )
eIMHEHUS, X Ouonorndeckoe 3HaueHue. [lentuapt

0 benku kak mpUpOIHBIE BBICOKOMOJEKYISPHBIE CO- 1
eANHEHUS

13 OCHOBHbBIE TOHATUS XMMHUU BBICOKOMOJIEKYIISIPHBIX 1
COCTUHEHUN

34 OcCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYIISIPHBIX )
coenuHeHuil. [nacTtMaccsl, kKay4yku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 9acoB

KoHTpoabHbIe

Bceero
padoThI

IIpakTnyeckue
padoTHhI

Jara
HU3y4eHUst

DJIEKTPOHHBIE
nudpoBbIe
o0pa3oBare/ibHbIE

pecypcbl

XUMHYECKUH 3JIeMEHT. ATOM. DJEKTpOHHas KOH(U-
ryparus aToMOB

Ilepuonnueckuit 3akoH u Ilepuoguyeckas cucrema
xumudeckux anemeHToB Jl. . Menneneesa, ux cBs3b
C COBPEMEHHOU TEOPUEHN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB XHUMHUYECKUX
3JIEMEHTOB M MX COCIUHEHUH MO TpylnaM U Mepuo-
JaM. 3Ha4YeHHE MEPUOJUYECKOrO 3aKOHA U CHCTEMBbI
xumuueckux 3neMenToB .M. MenneneeBa B pa3Bu-
THU HayKU

CTtpoeHue BellecTBa. XHUMHUYECKasl CBA3b, €€ BUJIBI;
MEXaHU3Mbl ~ O00pa30BaHMsSI KOBAJEHTHOW  CBS3H.
Bonopoanas cBs3b

BanentHocTh. DnekTpooTpuuareabHOCTh. (CTeneHb
OKHUCJIeHHs. BeriecTBa MOJIEKYISIPHOTO U HEMOJIEKY-
JISIPHOTO CTPOCHUS

[TonsTue o aucnepcHbIXx cucremMax. VICTUHHBIE U KOJI-
JIOUIHBIE pacTBOpbl. MaccoBas 105 BEIECTBa B pac-
TBOpE

Knaccudukanus M HOMEHKIATypa HEOpPraHHYECKUX
CoeMHEHUIN. ['eHeTnyeckass CBA3b HEOPraHUYECKUX
BEILECTB, Pa3IUYHBIX KJIACCOB

Knaccudukanmuss XuMUYECKUX peaklnii B HEOPTaHU-
YECKOM M OpPraHM4ecKOd XMMHH. 3aKOH COXPaHEHHS




MacCChbl BCUICCTB; 3aKOH COXPAaHCHHA U MPCBpAIlICHUSA
OHCPIuu Ipru XUMHYCCKUX PCAKIUAX

Ckopoctb peakiuu. O6paTuMele peakuuud. XUMUde-
CKO€ paBHOBECHE

10

[Ipaktuueckas padora Ne 1. «BiusiHue pazIUIHBIX
(bakTOpOB HAa CKOPOCTh XMMHUECKON PEaKIIUI)

11

DnekTponuTHueckas aucconuanus. [lonsarue o Bojgo-
ponnom mokazarene (pH) pactBopa. Peaknum
HOHHOTO oOOMeHa. [mmponu3 OpraHWYecKHx U
HEOPraHMYECKUX BEIIECTB

12

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE pCaKkmuu. Ilons-
THE 00 AIIEKTPOJIN3E PACIIIIABOB U PACTBOPOB COJICH

13

KonTtponbhast pabora mo pasneny «TeopeTmdeckue
OCHOBBI XUMHU»

14

Mertamibl, ux nosioxkenue B [lepuoauueckoil cucreme
xumMuueckux anemeHtoB JI. M. MengeneeBa U oco-
OeHHOCTH CTpoeHus aroMoB. OOmme ¢Gu3nIecKue
CBOMCTBA METAJJIOB

15

CnnaBel METaIOB. DNEKTPOXUMHUECKUN Psifi HaIpsi-
KEHUHN METAJUIOB

16

XUMHWYECKHE CBOHCTBA BaXHEUINUX  METAJJIOB
(HaTpuil, Kanui, KaabIUii, MAarHUHA, aTFOMUHUIN) U UX
COCTUHEHUU

17

XUMHUYECKUE CBOWCTBA XpOMa, MEIU U UX COEIUHE-
HUU

18

XuMHdecKrue CBOMCTBA IIMHKA, KeJie3a U UX COSUHe-
HUH

19

[Ipaktuueckast pabora Ne 2. "Pemienue skcnepumeH-




TAJILHBIX 3a1a4 1o TeMe «MeTtamuie»"

Hemeramnbl, ux nonoxenue B Ilepuomumueckoil cu-

20 creMe xumuueckux anemeHtoB . M. MenneneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB
®u3nyecKue CBOMCTBA HEMETAIUIOB. AJIJIOTPOIHS HE-

21 METaJuIoB (Ha IpUMeEpe KUCIopoa, ceprl, hochopa u
yriieposia)

” XHUMHYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX COEIH-
HEHHI

2 XuMHYecKue CBOMCTBa a3oTa, ¢ocodpa U UX COeIu-
HEHUU

24 XUMHUYECKUE CBOMCTBA YIJIepoaa, KPEMHUS U UX CO-
eIUHEHNN

75 [IpumeHeHne BaXHEHIIMX HEMETAUIOB U UX COEIU-
HEHHI
OO06o0meHne W cucTeMaTH3alvs 3HAHUWA 10 TeMe

26 «Hemeramnb». BeluuciieHHs 110 ypaBHEHUSIM XUMU-
YECKHUX PEaKLU U TEPMOXUMHUUYECKUE PACUETBI

7 [Ipaktuueckas padora Ne 3. «Pemienue sKcriepuMeH-
TaJbHBIX 33/1a4 1o Teme "Hemeramibt"»

)3 KonTtponbhast pabora mo temam «Metamas» u «He-
MeTalIb»

29 Heoprannueckue u opranudeckue Kucinorsl. Heopra-
HUYECKHE U OPraHUYECKHE OCHOBAHUS
AM@oTepHbIe HEOpraHWMYECKUEe M OpraHUYecKHe co-

30 eIMHEeHUs. ['eHeTn4ecKass CBSI3b HEOPTraHUYECKUX M
OpraHUYECKUX BEILECTB

31 Ponps xumum B obecrieueHUH SKOIOTHYECKOM, dSHEpTe-




TUYECKOW M THUIIEBON O€30MacHOCTH, Pa3BUTUH Me-

JULAHBI
0 [IpencraBnennss 00 OOMMX HAYYHBIX MPUHIMIIAX )
IPOMBIIIJICHHOTO MOJIYYeHHs BAXKHEHIITNX BEIIECTB
33 YenoBek B MUpE BEMIECTB U MaTEPUAIOB 1
34 XUMHA U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIb-
HOI'O IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe o0IIeCTBO

«HSI[&TCJILCTBO «HpOCBCHlCHI/IC»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

["apa, H.H. Xumus: 3agaunuk ¢ «nomomnukomy. 10-11 kmacest / H.H. I'apa,
H.U. I'abpycera. — M.: IIpocBenienue

Kazannes, FO.H. Xumus. «Korctykrop» tekymiero koutposs. 11 kimacc /

1O.H. Kazanues. — M.: IIpocBenienue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

bubmmoreka IIOK
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