HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha YpPOBHE CPEIHEro 0011ero oOpa3zoBaHus pa3padboTaHa Ha OCHOBE
®enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 oOpa3oBanun B Poccuiickoi
@enepanumny», TpeOOBaHUUA K pe3ylnbraraM OCBOEHUS (eAepalibHON  00pa3oBaTeabHOM
nporpamMmsl cpennero odmero oopazoBanus (POII COO), npencrasieHHbix B PenepaibHOM
rocyapcTBeHHOM oOpa3oBateinbHoM cTanaapte COO, c¢ yuérom Konnenuuu mnpenogaBaHus
yuyeOHOro mnpeamera «XuMHs» B 00pa3oBareibHBIX opraHuzauusax Poccuiickoir depepanuu,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBbl, 1 OCHOBHBIX MONOKeHU «CTparerun
pa3Butus BocnuTaHus B Poccuiickoit denepauuu Ha nepuon Ao 2025 ropa» (Pacnopsxenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.). ®OII COO denepanbHO 00pa3zoBaTebHas
nporpamma np Ne371 ot 18.05.2023r.

OcHOBY TMOIXOJOB K pa3paboTKe MIporpaMMbl MO XUMHH, K OMNPEACIICHUIO OO0IIen
CTpaTeruy 0Oy4eHUs, BOCIUTAHUS U Pa3BUTHUS OOyUYarOIIMXCS CPEJCTBAMHU Y4EOHOIro MmperMeTa
«Xumusi» g 10—11 kimaccoB Ha 0a30BOM YpPOBHE COCTABWJIM KOHLENTYaJIbHbBIE TOJOKEHHS
OI'OC COO o B3aMMOOOYCIOBIEHHOCTH IeJlei, copepaHusi, pe3ylbTaToB OOy4YeHHUS U
TpeOOBaHU K YPOBHIO MOJITOTOBKU BBIITYCKHUKOB.

XuMuueckoe 00pa3oBaHHe, IMOJy4aeMO€ BBINYCKHUKaMH  00I11e00pa3oBaTeIbHOM
OpraHu3aluy, SBISETCS HEOTheMJIEMOM YacTblo MX 00pa3oBaHHOCTH. OHO  CIyXHUT
3aBepIIAIOIIMM 3TAlloOM pealiu3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIHOUEBBIX
[IEHHOCTEH, MPUCYHIUX IEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHHsA. OTH IIEHHOCTH
KacaroTcsl TO3HAHUSL 3aKOHOB MPUPOJbI, (OPMUPOBAHUS MUPOBO33PEHUSI U OOUIEH KYIBTYPHI
YeJioBeKa, a TakKe OHKOJOTMYECKHM OOOCHOBAHHOIO OTHOIICHHS K CBOEMY 3I0pPOBBIO U
npupoaHOi cpene. Peanusyercss xumuueckoe oOpazoBaHue 0Oy4arOUIUXCs HA YPOBHE CPETHETO
oO1rero oopa3oBaHus CPEICTBAMU YYeOHOro mpeameTa «XUMus», CoAepKaHue U MOCTPOCHHE
KOTOPOTO OIpEAeSieHbl B IMporpaMMe MO XUMHUU C Y4&TOM cCreuu(ukud HayKd XUMHH, €€
3HAYEHUS B MO3HAHUH MPUPOJIBI M B MaTEPHAIBHON KU3HHU OOIIECTBA, a TAKXKE C YUETOM OOIIUX
eJie ¥ MPUHIHKIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro OOIIero
obOpazoBanus B Poccuiickoit deneparmu.

XUMHUS KakK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAayK UIPAET 0COOYIO POJb B COBPEMEHHOMN
IUBUJIN3ALUM, B CO3JJaHUM HOBOW 0a3bl MarepuadbHOM KyIbTypbl. OHAa BHOCUT CBOW BKJAJ B
(dbopMUpOBaHUE PAIMOHAIBHOTO HAYYHOTO MBIIIUICHUS, B CO3/IaHUE IIEJIOCTHOTO MPE/ICTaBICHUS
00 OKpYy’XKaroIleM MHpe KaK O €IUHCTBE MPHUPOJbI U YelIOBeKa, KOTopoe (OpPMUPYETCS B XUMUHU
Ha OCHOBE MOHMMAaHUA BEIIECTBEHHOIO COCTaBa OKPYKAIOUIEr0 MUPa, OCO3HAHUSI B3aUMOCBSI3H
MEXIy CTPOCHHEM BEIIECTB, UX CBOMCTBAMH U BOZMOKHBIMU OOJIACTIMU TPUMEHEHUS.

TecHo B3auMMOIENCTBYS C JAPYTMMU €CTECTBEHHBIMM HayKaMHW, XUMHs CTala
HEOTHEMJIEMOI YacThI0O MUPOBOW KYJIBTYPHl, HEOOXOIUMBIM YCIOBHEM YCIICUIHOTO Tpyda U
KU3HU KaXJ0ro wieHa oOmiectBa. CoBpeMeHHass XMMHUS KaK HayKa CO3WJaTelIbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHI HaIlpaBlIieHa Ha pelieHHe IT00albHbIX MPOOJIEeM YCTOWYHMBOTO Pa3BUTHS
YeJoBeUeCTBA — CHIPHEBOM, JHEPreTHYECCKOHM, IHINEBOM, SKOJIOTHYECKON O€30MacHOCTH U
OXPaHBbI 37J0POBBS.

B coorBercTBMM C OOIMMHU LEIIMH W MPUHLUIAMU CPEIHEro OO0IIero oOpa3oBaHUS
conepskanue npeameta «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb H3yUCHUS) OPUECHTHUPOBAHO
INPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYaromMXCs, HEOOXOAMMYIO MM MJis
BBIPAa0OTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEHIHOIO BKIIOYEHHS B JKU3Hb COLIMYMA,
NPONOJDKEHHsI 0Opa3oBaHUSl B PA3UYHBIX OONACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C
XUMHUEH.

CocraBnsomiuMu  npeaMera «XuMHs» ABIAIOTCA 0a3oBble Kypchbl — «OpraHuueckas
XUMHSI» U «OO011as 1 HEOpraHW4Yeckass XUMHsI», OCHOBHBIM KOMITOHEHTOM COZIEpKaHUsI KOTOPBIX
SBJISIFOTCSI OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUI 10 HEOPraHUYECKOM XUMUU (C BKIIFOUEHUEM
3HaHUM W3 00IlIel XUMHUHU) U opraHndeckoil xumuu. opMupoBaHUE JAHHONW CUCTEMbl 3HAHUU
IpU HU3YYCHHHM NpeAMeTa O0eCreurMBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOrooOpasus
BEILIECTB HA OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUI XUMUHU.

CrtpykTypa comepkaHusi KypcoB — «Oprannueckas xuMmus» u «O01iass 1 HeopraHudeckas
XUMHUS» CPOPMUPOBAHA B MPOrpaMMe [0 XUMHH Ha OCHOBE CUCTEMHOIO MOAXOAA K U3YUEHHIO
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y4ueOHOro Marepuajia M OOyCIOBJI€HAa HCTOPUYECKHM OOOCHOBAaHHBIM pA3BUTHUEM 3HAHUW Ha
ONpeNeIEHHBIX TEOPETUUECKUX YpOBHAX. Tak, B Kypce OpraHUYeCKOW XUMUM BEIIECTBA
paccMaTpUBaIOTCs Ha YPOBHE KJIIACCUYECKOM TEOPUU CTPOCHHSI OPraHUYECKUX COCTUHEHHM, a
TaKKe Ha YPOBHE CTEPEOXUMHYECKUX U DIEKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTB.
CeneHusi 00 U3y4aeMbIX B Kypce€ BEIIECTBaX JAlOTCA B PAa3BUTHH — OT YIJIIEBOJOPOJOB 10
CJIOXHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHHMI. B Kypce opraHuueckol XUMHU TOTYy4aroT
pa3BuTHe C(HOPMHUPOBAHHBIE HAa YpPOBHE OCHOBHOIO o0IIero oOpa3oBaHUs TMEpPBOHAYAJbHbBIC
MIPEACTABICHUS O XUMUYECKOM CBSI3U, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUUYECKOU PEAKIIUH.

ITon HOBBIM yIJIOM 3peHus B MpeameTe «XuMwus» 0a30BOTO YpPOBHSI paccMaTpUBaeTCs
M3Y4YEHHBII Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs TEOPETUUYECKUU MmaTepuan u
(haxkToIOrUUECKUE CBEJICHHS O BEIIECTBAX M XUMHYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0111ast 1 HeopraHWYecKass XUMHUs» O0yUYarOIIUMCS MPEI0CTaBISETCS BO3MOXHOCTh OCO3HATh
3HAUEHHUE TMEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX W METOAOJIOTUUECKUX TO3UIUH,
IyO’ke TMOHATh UCTOPUYECKOE H3MEHEHHE (YHKUMN 3TOro 3aKkoHa — OT o0oOmaromend 10
OOBSCHSIONIECH U MPOTHO3UPYIOIICH.

Enunas cuctema 3HaHU O BaKHEMIIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIUAX, UX CYIITHOCTH U 3aKOHOMEPHOCTSAX MPOTCKAHUS
nononHsiercss B kypcax 10 w11 kmaccoB sneMeHTaMu  CONEpKaHUS, HMEIOIINMU
KYJABTYPOJIOTUYECKU U TPUKIATHOM XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TOHUMAHHIO
B3aMMOCBSI3U XUMHH C JIPYyTUMH HayKaMHW, PacKpbIBalOT €€ poJib B IO3HABATEIbHON W
PAKTUYECKON JEATETbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHUIO YBOKEHMSI K IPOIIECCY
TBOpPUYECTBA B 00JIACTU TCOPUU M MPAKTUUECKUX MPUIIOKEHUN XMMHUH, MOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO U JUYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMHUEH,
KPUTUUYECKH OCMBICIMBATh HHGOPMAIIUIO U TIPUMEHSIThH €€ JIJIsl MOIOJIHCHUS 3HAHUU, pelIeHUs
MHTEJUICKTYaJIbHBIX M DKCIEPUMEHTAIBHBIX HCCIEA0BATEIbCKUX 3a/1ad. B 1eoM cojepikanue
y4eOHOTo mpeaMeTa « X UMHS» JaHHOTO YPOBHS M3yUYECHHUS OPUEHTUPOBAHO HAa (OPMHUPOBAHHUE Y
00y4Jaronuxcsi MUPOBO33PEHYECKON OCHOBBI JIJIsi TTOHUMaHUs (QUIOCO(DCKUX HJEH, TaKUX Kak:
MaTepHraabHOE SIMHCTBO HEOPTaHUYECKOTO U OPraHUYECKOTO MHUpa, 00YCIOBICHHOCTh CBONCTB
BEIIECTB HX COCTABOM M CTPOCHUEM, TO3HABAEMOCTh NPUPOJIHBIX SBICHUNH MyTEM
DKCIIEPUMEHTA W PEIICHUS IPOTUBOPEYHN MEXIy HOBBIMH (PakTaMH M TEOPETUUYECKUMHU
IPEANOChIIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHHH SKOJIOTHYECKHX IMPOOJIeM, a TaKxke
npobieM cOepekeHUs IHEPreTUYECKUX PECYpPCOB, CBHIPhS, CO3MaHUS HOBBIX TEXHOJOTHUH U
MaTepualoB.

B nmmane pemieHus 3amad  BOCHMTAHUS, Pa3BUTHS M CONMAIM3AIMHA  OOYYaOIIMXCS
MPUHSATBIE TPOTPAaMMON IO XUMHUM MOJAXOJbI K OIPEIACICHUIO COACPKaHUS M TOCTPOCHUS
npeaMeTa IMpeaycMaTpruBaroT (GOPMHUPOBAHNE YHHUBEPCATbHBIX YUCOHBIX JACHCTBUMA, MMEIOMINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUOB JEATEILHOCTH: PEIICHUs TPOoOsieM, TTONCKa, aHallu3a
u 0o0paboTkn wH(pOpPMAIMK, HEOOXOAUMBIX [JIsi TPUOOPETEHHUS ONbITa MPAKTHYECKOU U
HCCIIEA0BATENIbCKOW JIEITEIbHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B TO3HAHUU XUMUHU.

B npakTuke npemnogaBaHus XMMUH KaKk HA yPOBHE OCHOBHOTO 0011IeT0 00pa30oBaHusl, Tak U
HA YpPOBHE cpeaHero oOmero oOpa3oBaHUs, TPU ONPEACICHUH  COIEPKaTeIbHOMN
XapaKTEPUCTUKHU LEeJed HM3Y4YEeHHUs MpeIMeTa HAalpaBICHUEM I[E€PBOCTEIIEHHON 3HAYUMOCTH
TPaAUIIMOHHO Tpu3HAETCA (POpMUpOBaHME OCHOB XHUMHUYECKOW HayKd Kak o0OJacTH
COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON AEATEIbHOCTH YEJIOBEKA M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KylIbTyphl. C METOJUYECKOM TOYKH 3pEHUsT TakoM TOAXOA K
OMPEIECTICHUIO 1IeJIe N3yUeHUs IPEAMETA SBIISETCS BIIOJIHE ONPaBAaHHBIM.

ComtacHO JTaHHOW TOYKE 3pPEHUs TJIAaBHBIMHM IEISIMH HM3Y4YCHUS MpeIMeTa «XHUMHsS» Ha
06a3zoBoM ypoBHe (10 —11 ku1.) siBsttOTCS:

e (QopMHpOBaHHE CHCTEMBl XHMHYCCKHMX 3HAHUH KaK BaKHEWIECH COCTaBISIONICH
€CTECTBEHHO-HAyYHON KapTHHBI MUpPA, B OCHOBE KOTOPOM JIEXKAT KIIFOUYEBBIE TMOHSATHS,
(dyHIaMeHTalbHbIE 3aKOHbl M TEOPUU XUMHUU, OCBOCHHE f3bIKa HAyKH, YCBOCHHUE H
MMOHUMAHHE CYIIHOCTH JOCTYMHBIX OOOOIIEHH MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBJICHUS;
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e (opmupoBaHHE W pa3BUTHEC TPEICTABICHUN O HAYYHBIX METOAAX TMO3HAHUS BEIICCTB U
XAMHYECKUX PEAKIUN, HEOOXOMUMBIX I MPUOOPETCHUS YMEHUW OPHEHTHPOBATHCS B
MUpE BEIIECTB M XUMHUYECCKUX SBJICHUN, HMCIOIINX MECTO B MPUPOJIE, B MPAKTUUECKON 1
MOBCEIHEBHOM KU3HU;

® pa3BUTHE YMCHHA U CIOCOOOB JCATCIBHOCTH, CBSI3aHHBIX C HAONIONCHUEM W
OOBSICHEHHEM XHUMHUYECKOTO OSKCICPUMEHTa, COONIONEHUEM TMpaBuil 0e30macHoro
oOpallieHusl ¢ BEIIeCTBAMHU.

Hapsiny ¢ atuM, copeprkaTebHasi XapaKTepUCTUKA IIeJiel W 3a7ad M3y4YeHUs IMpeaMeTa B
MpOrpaMMe Mo XMMHH YTOUYHECHA M CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMH IIPHOPUTETAMHU
B cuUCTeMe cpeaHero olmiero oOpaszoBaHusi. CerogHs B NpENoJaBaHUM XUMUU B OOJbIIEH
CTCTICHHM OTHAETCSl TMPEANOYTCHUE TPAKTHYCCKOW KOMIIOHEHTE COJCPKaHUS OOYyYCHHSI,
OPUEHTUPOBAHHOW Ha TIOATOTOBKY BBITYCKHHKA 0O0IIe00pa3oBaTeIbHON  OpraHHU3allii,
BJIQJICIONIETO HE HAOOpOM 3HaHWH, a (PYHKIIMOHAJIHLHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMCHHSMHU aKTUBHOTO TIOJYYCHUS 3HAHWN M MPUMEHCHHS MX B PEATbHOW KU3HU ISl PEIICHUS
MPAKTUICCKUX 3a]1ad.

B cBI3M C OTUM TIpH U3YYCHHH TpeaMeTa «XUMHUsS» JIOMHUHHUPYIOIICe 3HAYCHHC
MPUOOPETAIOT TaKKE IETU U 3a]a4H, KaK:

aganTanus ~ OOydYalImMXCA K  YCJIOBHSAM  JIMHAMHUYHO  Pa3BUBAIOMIETOCS  MUpa,
(GbopMHpOBaHUE WHTEUICKTYaJbHO PAa3BHTON JUYHOCTH, TOTOBOH K C€aM0O0Opa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSATEIBHOMY TIPUHSATHIO TPAMOTHBIX pPEIICHUH B KOHKPETHBIX
’KU3HCHHBIX CUTYAIIUSAX, CBSI3aHHBIX C BEIIECTBAMHU U WX IIPUMCHCHHUEM;

dopMupoBaHHEe Yy OOYYaIOUIUXCS KIIFOUECBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIHH),
UMEIONUX YHUBEPCAIBHOE 3HAUCHHUE JIJIS PA3JIMYHBIX BHJIOB JICATCILHOCTH: PEIICHHS MTPOOIeM,
NOWCKa, aHajdu3a W o0pabOoTKM WH(POPMAIMHM, HEOOXOAMUMBIX I MPUOOPETCHUS OIbITA
JCSATEIBPHOCTH, KOTOpas 3aHMMaeT Ba)KHOEC MECTO B MO3HAHWW XWMHHM, a TAKKe JUISI OLCHKH C
MO3UIMH  DKOJIOTMYECKON OC€30MacHOCTH XapaKTepa BIHSHHS BEIISCTB M XUMHYCCKUX
IPOIIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOHYIO CPELy;

pa3BHUTHE TO3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEHN
00yyYaloluXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOpETaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIOJIB30BATh COBPEMEHHBIE HHPOPMALIMOHHBIE
TEXHOJIOTUU JJIA TMOMCKA U aHaJu3a y4eOHON W HAyYHO-TIONMYASIPHOM HHPOPMAIIUU XUMHUYECKOTO
COJIEPKaHUS;

dbopMUpOBaHHE U pa3BUTHE Y OOYYAIOUIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBIIIICHHUS,
HaOIIOMAaTeIbHOCTH, COOpPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TUIAHUPOBAHUU U TIPOBEJACHUN XUMHUECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOOy4arouuxcs YyOexAEHHOCTH B TYMaHHUCTUYECKOW HAmpaBICHHOCTH
XUMHHM, €€ BaXHOM PpOJIM B  pEIIEHHH TIOOAJTBHBIX MPOOJIEeM  PaIOHAIBLHOTO
MPUPOIONIONIE30BAHMS, TOMOJHEHUS JHEPIeTUYECKUX PECYpCOB U COXpAHEHHUS MPHUPOTHOTO
pPaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEPEeKHOrO OTHOIIEHWS K TPUPOJAE H CBOEMY
3I0POBBIO, a TAKXKE MPUOOPETCHHSI OMBITA UCIIONH30BAHUS TIOMYUCHHBIX 3HAHUHN JJIsT TIPUHSITHS
IPaMOTHBIX PEIICHUN B CUTYAIIUSX, CBI3aHHBIX C XUMHUYECKUMU SBICHUSIMH.

B ydeOHOM mmaHe cpemHero ooOmiero oOpa3oBaHUs NpeaMeT «XUMHS» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nactu «EcTecTBEeHHO-HAYYHBIE TIPEIMETHI.

OO6miee ynciiO 4acoB, OTBEAEHHBIX NJIsi M3yUYCHUS XUMUHU, HA 0a30BOM YPOBHE CPEIHETO
obmero obpazoBanusi, coctapiseT 68 yacos: B 10 kmacce — 34 gaca (1 gac B Henmemio), B 11
KJacce — 34 yaca (1 qac B HEJIEIIIO0).



COAEP) KAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

TeopeTrnyeckue 0CHOBBI OPraHH4YeCKON XUMHHU

[Ipeamer opraHnYeCKOW XMMHH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B IOITYYECHUHU
HOBBIX BEIIECTB M MAarepuajoB. Teopus CTPOEHUsS OpPraHWYECKUX coeauHeHnid A. M.
BbytnepoBa, €€ ocHOBHbIE MoyOkeHUA. CTpPyKTypHbIE (HOPMYJIbI OPraHUYECKUX BEIIECTB.
T'omonorusa, n3omepus. XUMUYECKAs! CBSI3b B OPraHUYECKUX COCOUHEHUSIX — OJWHAPHBIE U
KpaTHBIE CBA3U.

[IpencraBnenne o  KilaccupUKauMM  OpraHMYeckux  BemiecTB.  HomeHknarypa
OpraHMYECKUX COEIMHEHUN (CUCTEeMaTU4ecKkas) W TpUBUAIbHBIE Ha3BaHUS BaKHEHIIMX
IpENCTaBUTENEN KJIACCOB OPraHNYECKUX BELIECTB.

OKCIEPUMEHTAJIBHBIE METOJbI M3YUYEHHUs BEIIECTB U MX NPEBPALICHUI: O3HAKOMIIEHUE C
oOpa3liaMi OpraHMYECKUX BEIIECTB U MaTepuajlaMd Ha MUX OCHOBE, MOJACIUPOBAHUE MOJIEKYJ
OpraHMYECKUX BEIEeCTB, HAONIONEHWE U ONUCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB IO
NPEBPALEHNIO OpPraHMYEeCKUX BEIIECTB MpH HArpeBaHuM (IJIaBJIeHUE, OOyIIIMBaHHE U
rOpeHue).

Yriesonopoast

AJKaHBI: COCTaB W CTPOECHHE, FOMOJOTMYECKHUW psiA. MeTaH W 3TaH — NpoCTeHIIune
NpEICTAaBUTENN aJIKaHOB: (PU3MYECKHEe M XUMHYECKHE CBOMCTBA (peakuuy 3aMelieHus u
rOpeHUs ), HAXOXKICHUE B MPUPOJIE, MOTYyYEHNUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJOTUUECKUN Psifl. DTWIEH U MPONWIEH — MPOCTENIINE
NPEICTAaBUTENN AaJKEHOB: (pU3MYecKHe M XMMUYECKHE CBOMCTBA (pEaKIMu TUIPUPOBAHUS,
rajoreHUpOBaHuUs, TUAPATAMU, OKUCIECHUS U OJIMMEPU3ALIHN), TOJIyYEHNE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u meTunOyTaaueH-1,3: cTpoeHue, BaKHEHUIINE XUMHUYECKUE
CBOICTBa (peakius noaumepusanuu). [logyueHrne CHHTETHYECKOTo KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUSA, TOMOJIOTMYECKHH psAn. AUETHIEH —
OPOCTEUIINN TPENCTABUTENh AQJIKHHOB: COCTaB, CTPOCHHUE, (PU3NYECKHE W XUMHUYECKHE
CBOMCTBa (peaKkUuu TMAPUPOBAHMS, TaJOT€HUPOBAHUSA, TMApaTallui, TOPEHUs), NOJyUEeHUE U
IPUMEHEHHE.

Apenbl. benson: coctaB, crpoeHue, (GU3MUYECKME M XHUMHYECKHE CBOWMCTBA (peakiuu
rajJjoreHUpoOBaHus U HHTpOBaHI/Iﬂ) NOJIydY€HUE U NpHUMEHEHue. lonyon: cocmas, cmpoenue,
Qu3zuyecKkue u xumuueckue ce0UCmMaa (peakyuu 2ai02eHUPO8aHUs U HUMpPOBAHUs), NOJYUeHue U
npumenenue. TOKCMYHOCTh apeHOB. [eHeTnueckass CBA3b MEXKIY YIIEBOJOPOJAMHU,
IPUHAIJIEKAIINMEI K Pa3JIMYHBIM KJIacCaM.

[IpuponHbie UCTOUHUKH YTIIEeBOAOPOAOB. [IpupoaHbIi ra3 U MONMyTHBIE HEPTSIHBIC Ta3bl.
Hedts u e€ mnpoucxoxknenue. CrnocoObl mepepaOOTKH HePTH: TEPEeroHKa, KPEKHHT
(TepMUYECKH, KaTaIUTUYECKH), muponu3. [IpoaykTel mepepaboTku HePTH, UX TPUMEHEHUE
B ITPOMBIIINICHHOCTH U B ObITY. KaMeHHBIN yTOJIb U MPOYKTHI €r0 MepepadoTKu.

OKCIIEpUMEHTAJIbHBIE METOJbl U3YYEHHs BEUIECTB M MX MPEBPALICHUI: 03HAKOMIICHHE C
oOpa3ziiamMu TuIacTMacce, KayaykoB U pe3uHbl, Komuiekinu «Hed1b» u «Yromwy, MogenupoBanue
MOJIEKYJ YIJIEBOJOPOAOB M TallOT€HONPOU3BOAHBIX, IPOBEACHUE NPAKTUUYECKOM pPabOTHI:
IIOJIyYEHUE DTUJICHA U U3YYEHHUE €TO CBOMCTB.

Pacuérnbie 3amaun.

Boluncnenuss mo ypaBHEHUIO XHMMHUYECKOM peakuuu (Maccbl, 00ObEMaA, KOJIWYECTBA
MCXOIHOTO BEIIECTBA WM MPOAYKTa PEaKIHMH IO H3BECTHBIM Macce, 00BbEMY, KOIMYECTBY
OZJTHOT'O M3 UCXOAHBIX BEIIECTB WU NPOAYKTOB PEAKLIUN).

Kucioponcoaep:xamme opranHndeckne coeAUHEHUs

[IpenenbHble ONHOATOMHBIE CHHUPTHL. METAaHON W 3TAaHON: CTPOEHHUE, (PU3UYECKHE U
XUMUYECKHE CBOMCTBA (pEaKklUU C aKTUBHBIMU METaJlJIaMH, raJIoT€HOBOJOPOIAMU, TOPEHUE),




IpUMeHeHHe. BomopoaHbie CBA3M MEXKAY MOJICKYJIaMU CIUPTOB. JleldcTBUE MeETaHola U
ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHble CHUPTHL. OTUIEHIVIMKOAb W DIUUEPUH: CTPOEHUE, (U3HUECKUE U
XUMHYECKHUE CBOMCTBA (B3aMMOJEHCTBUE CO IIEJIOYHBIMU METaJUIaMH, KaueCTBEHHAs] peakuus
Ha MHOIrOaTOMHbIe cnupThl). JlelicTBue Ha opraHu3M uenoBeka. [IpuMeHeHue mMuepuHa U
STUJIEHITTUKOJIA.

@DeHo: CTPOECHHE MOJIEKYNbI, (U3MYECKHE M XUMUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue gpenona.

Anpaerunpl U kemowusl. DopManbAETHU]l, aLETAIBICTHI: CTPOCHUE, (U3HUECKHE U
XUMHYECKHUE CBOWCTBA (peaklUMHU OKHCIECHHS M BOCCTAHOBIICHHS, Kau€CTBEHHBIE pPEaKIUu),
IIOJIyYEHNE U IPUMEHEHUE.

OnHOOCHOBHBIE MpeebHble KApOOHOBBIE KUCIOThl. MypaBbUHAs U YKCYCHAasl KUCJIOTHI:
CTpoeHue, (U3MYEeCKMe M XHMHUYECKHE CBOMICTBa (CBOMCTBa, oOlIMe A Kiacca KHCIIOT,
peakuus yTepudukanum), noayuyeHue u npuMmeHerre. CreapuHoBasi U OJE€MHOBAsI KUCIOThI Kak
MPEICTAaBUTENN BBICIIUX KapOOHOBBIX KUCJIOT. Mblja KaK COJM BBICHINX KapOOHOBBIX KHUCIIOT,
UX MOIOILIEE JECUCTBUE.

Crnoxuble 3(Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX 3(PHUPOB.
Kupsl. I'maponus xupos. [Ipumenenue xkupoB. bruonornyeckas poib KHUPOB.

VYrieBoasl: cocTa, KiaccupUKalus yriaeBoa0B (MOHO-, IU- U Nojucaxapusl). [roko3a —
OpOoCTEHIINI MOHOCAaXapH/l: OCOOEHHOCTH CTPOCHUS MOJIEKYIbI, (PU3NYEeCKUe U XUMHUUYECKHE
cBoiicTBa (B3aumopeicTBue ¢ ruapokcugoM meau(ll), okucieHme aMMHAYHBIM PACTBOPOM
okcuna cepebpa(l), BoccraHoBiIeHHME, OpOKEHHE TUIIOKO3bI), HAXOXKJIEHUE B TMPUPOIE,
npuMeHeHue, Ouonoruueckas poib. Dotocunre3. OpyKTo3a Kak U30MEpP TITIOKO3BI.

Kpaxman u nemnono3a kak npupojHbie nonumepsl. CTpoeHUE Kpaxmalia U LEJUTII03bI.
duznyeckre 1 XUMUYECKHE CBOMCTBA KpaxMalia (THIPOJu3, KAYeCTBEHHAs! PEAKIIUsI C HOIOM).

OKCMEpUMEHTAIBHBIE METOAbl M3YUYEHHS BEIIECTB M WX NPEBpaIllCHUN: MNPOBEACHUE,
HaOJIOZICHNEe M ONMHUCAaHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIHPTOB, KAYECTBEHHBIE
peaKii OTHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHOona okcuaoM Meau(ll)), MHOroOaTOMHBIX
CIUpTOB (B3aMMOJEHCTBUE MuLepuHa ¢ runapokcunom meau(ll)), anbrerunoB (okucieHHe
aMMHUa4YHbIM pacTBOpoM okcuga cepebpa(l) u rumpokcumom wmemu(ll), B3ammoneiicTue
Kpaxmaja C HOAOM), IPOBEIEHHE MPAKTUYECKON paboOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

PacuérHbie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuud (Macchl, 00bEMa, KOIWYECTBA
MCXOJTHOTO BEIIECTBA WJIM MPOAYKTAa PEaKIMH MO H3BECTHBIM Macce, 00bEMY, KOIHYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIINH).

A3oTcoaep:kalline OpraHn4eckue COeIMHEHHS.

AMUHOKHUCTIOTHI Kak am¢oOTepHble OpraHudeckue coenuHenus. Duszmdeckue u
XUMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha MpUMeEpe MIHIHMHA). buoiormyeckoe 3HAYEHUE
aMHHOKHUCIIOT. [lenTuasr.

benku kak npupoIHbIE BBICOKOMOJIEKYJSApHbIE coeAuHeHud. [lepBuuHas, BTOpuYHas U
TpeTHYHAsA CTPYKTypa OeiaKoB. XHUMHUYECKHE CBOMCTBA OEIKOB: THUAPOJIN3, JICHATypaIlus,
Ka4eCTBEHHBIC pEaKINu Ha OCKH.

OKcIepuMEHTAIIbHBIE METOJbI M3yUCHHUs BEIIECTB W HUX IPEBpAIlCHUI: HAOMIOACHUE U
OMMCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: JEHATypalus OEJIKOB IMpU HArpeBaHUM, IBETHHIE
peaxkuuu OeIKoB.

BpicokoMoJIEeKYJISIPHBbIE COeIMHEHUSA

OCHOBHbBIE TOHSITUSI XUMHH BBICOKOMOJIEKYIISIPHBIX COEIWHEHHI: MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IMOJIUMEpPU3AlUU, CPEIHssi MoJeKylspHas macca. OCHOBHBbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYIISIPHBIX COEAUHEHUN — MOJTUMEPU3ALUS U MOJIUKOHICHCALUS.

DKCHEPUMEHTAJIbHbIE METOJIbl M3YUYEHHUs BEIIECTB U MX MPEBpAILICHUN: O3HAKOMIICHUE C
oOpa3iaMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayIyKOB.

MexnpenMeTHbIE CBSI3H.



Peanuszannst MeXnpeaMETHBIX CBA3EH NMPU MU3yYEHMM OpraHndYeckod xumuu B 10 kiracce
OCYUIECTBIISIETCS Y€pe3 HUCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATUM, TaK W
MOHATHH, SBIAIOIIMXCS CUCTEMHBIMH [UJIsl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYyYHOI'O
LUKJIA.

OO0muMe ecTecTBEHHO-HAyYHbIE MOHSTHS: SIBI€HUE, HAy4dHbId (DAKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, KiIacCU(UKalUMsl, NEePUOAUYHOCTh, HAOIIONEHUE, H3MEPEHHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE.

®uzuka: wmarepusi, HHEPrus, Macca, aroM, O3JEKTPOH, MOJIEKYJd, SHEPreTUYEeCKHi
yYpOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHOEe COCTOSIHUE BEIIECTBA, (PU3NUYECKHE BETUUYHUHBI U
€IMHUILIBI UX U3MEPEHHUS.

buonorus: knetka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OopraHu3Me, (HOTOCHUHTE3,
OMOJIOrMYEeCKH aKTHUBHBIE BELleCTBA (OCJIKH, YITIEBO/IbI, )KUPBI, (PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHbIE TOPOJIBI, MOJE3HbIE UCKOTIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorus: nuieBble MPOAYKThI, OCHOBBI PAIIMOHATILHOTO MUTAHUS, MOIOIINE CPECTBA,
JEKapCTBEHHbIE M KOCMETHMYECKHME IIpernaparbl, MaTepuajibl M3 HCKYCCTBEHHBIX H
CUHTETHYECKUX BOJIOKOH.

11 KITIACC
OBIIASA N HEOPTAHUNYECKASA XUMUA

TeopeTnueckue 0CHOBbI XMMHUH

XuMuyeckuil anemMeHT. Artom. Sapo aroma, H30TONBI. DIEKTpOHHAs 00OJOYKa.
DHepreTUUeCcKre YPOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaH, S-, P-, d- anemenTbl. OCOOEHHOCTH
pacripeieiecHus1 AJIEKTPOHOB MO0 OPOUTAJISIM B aroMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DJneKTpoHHass KOHPUTYypalusi aToMOB.

[lepuonnueckuit 3akoH u Ilepuoguueckas cucrema xumuyeckux snemMeHToB [, U.
MenneneeBa. CBs3b NEPUOAUYECKOTO 3akoHa U llepuoanyeckold CHUCTEMBI XUMHUYECKHX
anementoB [[. . MeHaeneeBa ¢ COBpEMEHHOM T€OpUEN CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS CBOMCTB XHMHYECKHUX ODIIEMEHTOB M 0O0pa3yeMbIX HMH MPOCTBIX M CIOXKHBIX
BEILECTB 10 IPyIIaM U Mepruo/iaM. JHaYEHUE MEPUOIUUECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKass CBA3b. BuAbl XWMHYECKON CBS3M (KOBaJEHTHAas
HENoJsipHasl M TMOJIsSIpHAsi, MOHHAs, MeTajuinueckas). Mexanu3mbl 00pa3oBaHUs KOBaJECHTHOU
XUMUYECKON CBsI3U (OOMEHHBIM M JIOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DnekTpooTpularesibHOCTh. CTeneHb oKuciaeHus. MIoHbl: KAaTHOHBI U @aHHOHBI.

BemiectBa MOJICKY/ISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSHCTBA COCTaBa
BemecTsa. THIBl KPHCTaIIMYCCKUX PEIIETOK. 3aBUCHMOCTH CBOMCTBA BEIIECCTB OT THUIIA
KPUCTAJINYECKON PEIIETKH.

[lonsiTue o gucnepcHbIX cucteMax. VICTUHHBIE U KOJUIOUIHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B PACTBOPE.

Knaccudukamuss Heopranmueckux coeauHeHui. HoMmeHkmarypa HeopraHMYeCKHX
BellecTB. [ eHeTUUecKass CBA3b HEOPraHWYECKHX BEIIECTB, MPUHALICKAIMX K Pa3JIAYHBIM
KJIacCaM.

Xumuueckast peaknus. Krnaccudukanus XUMHUYECKMX pPEaKIMid B HEOPraHUYECKOW u
OpraHUYECKOW XUMHH. 3aKOH COXPAHEHUSI MAcChl BEILIECTB, 3AKOH COXPAHEHUS U MPEBPAILICHUS
SHEPrUHU NPHU XUMUYECKUX PEAKLIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iHYHbIX (pakTopoB. OOpaTUMBbIE pEaKIIHH.
Xumunueckoe paBHOBecHe. MDAKTOPBI, BIMSAIONIME HA COCTOSSHHE XUMHYECKOIO PABHOBECHS.
[Tpunuwmn Jle Ilarense.

OnekrponuTrudeckas nuccounanusi. CunbHble U ciiadble 37eKTponuTsl. Cpega BOJHBIX
PacTBOPOB BEILIECTB: KHUCAs, HEUTpabHAs, IIEJIOYHAS.

OKHUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEpUMEHTAJIBHBIE METO/bl M3YYEHHS BEIIECTB M HUX MPEBPALICHUN: TE€MOHCTpalus
tabmun «llepuogmueckas cuctema xumudeckux siaeMmeHToB . M. MennaeneeBa», n3ydeHue
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MOJIeJIe KPUCTAUIMYECKUX PEHIETOK, HaOMIOJEeHWEe M ONUCAHWE JEeMOHCTPALMOHHBIX U
a00OpaTOPHBIX OMBITOB (pa3yIioKEHUE TEPOKCHIA BOAOPOAA B MPUCYTCTBUHU KaTaau3aropa,
ONPEAEIIEHUE CPEJIbl PACTBOPOB BEMIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, PEAKLIUN
MOHHOTO OOMEHa), MPOBEJEHUE MPaKTUYECKOl padoTsl «BiusHue pa3nuuHbIX (aKTOpOB HA
CKOPOCTb XUMUYECKOU pEaKIIUn».

Pacuérnbie 3anaun.

Pacuétel 1o ypaBHEHUSIM XUMHUYECKUX pEaKkIuid, B TOM YHUCIEC TEPMOXHUMHUYECKHUE
pacy€Thl, pacYETHI C UCTIOIB30BAHUEM MTOHATHUS «MACCOBAs J10JI51 BEIIECTBAY.

Heopranuuyeckass xumus

Hemeramnel. Ilonoxxkenue HemetrauioB B llepuonuueckoil cHCTEME XMMHUYECKHX
sanemeHtoB [[. M. MenneneeBa U OCOOEHHOCTH CTPOEHHsS aromMoB. PU3MYECKHE CBOMCTBA
HEMETaJIOB. AJIJIOTPOIUS HEMETAILIIOB (Ha IpuMepe KUCJIopoa, cephl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBAa Ba)KHEHIIMX HEMETasIoB (rajoreHoB, cepbl, a3ora, (ocdopa,
yoiepoga W KPEMHHUS])) W HUX COCIUHEHHM (OKCHIOB, KHCJIOPOJCOACPKAIIUX KHUCIIOT,
BOJIOPOJTHBIX COCTUHECHHUI ).

[IpumeHeHne BaKHEUIIINX HEMETAJJIOB U UX COSIUHEHUH.

Mertasutbl. [lonoxenue mertaiioB B [lepuoguueckon cucteMe XMMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. OcOOEHHOCTH CTPOSHHUSI AIIEKTPOHHBIX 000J04eK aTOMOB MeTaiiioB. OOmue
dbuszndeckre cBorcTBa MeTaoB. CIutaBbl METAJUIOB. DJIEKTPOXUMUUYECKUN PsAJT HAMPSHKCHU I
METaJIOB.

XUMHUYECKHE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATpUM, Kalaui, KaJblIMi, MarHui,
aJIFOMUHUM, ITUHK, XpOM, KE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO61ue crocoOb! MoMyYeHusi MeTalIoB. [IpuMeHeHre MeTalIoB B OBITY U TEXHUKE.

OKCHEpUMEHTAJIbHBIC METOAbl HM3yUYCHMsI BEIIECTB W WX TNPEBpalllCHUN: H3yUYCHHE
KOJUTEKIIMM «MeTasibl ¥ CIUIaBbl», 00pa3lloB HEMETAIJIOB, PEIICHHUE JKCIEPUMEHTAIbHBIX
3aja4, HaOMOACHWE ¢ ONUCAHHWE JEMOHCTPAIMOHHBIX U J1aOOpPaTOPHBIX  ONBITOB
(B3auMoeiicTBIE TUIPOKCHIA ATIOMUHUS C PACTBOPAMU KHCIOT U HIEJIOYEH, Ka4eCTBEHHBIE
pEaKIMK Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3amaumn.

Pacu€rsl maccel BemecTtBa win 00bEMaA ra3oB MO HM3BECTHOMY KOJWYECTBY BEIIECTBA,
Macce WM 00bEMY OIHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, pacy€Thl Macchl (00bEMA,
KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJHO U3 BEIIECTB UMEET IPUMECH.

XUMHUS U )KU3Hb

Ponb xumuu B oOecrieueHnH YKOJIOTHUECKOM, YHEPTETUUECKOW U TUIIEBON 0€30MacHOCTH,
pa3BuTUM MenuIUHBL. [IOHSATHE O HAyYHBIX METOAAaX IO3HAHUS BEHIECTB M XUMUYECKHUX
peaKiuu.

[IpencraBnenus o0 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO TOJTYy4YeHUs
Ba)KHEUIIINX BENIECTB.

UenoBek B MHUpPE BEIIECTB M MAaTE€pUaIOB: Ba)KHEWILIHNE CTPOUTEIbHBIE MaTEpHabl,
KOHCTPYKIMOHHBIE Marepualibl, Kpacku, CTEKJIO, KepamMuKa, Marepualibl JJIsl 3JIEKTPOHUKH,
HaHOMAaTepHabl, OpPraHUYECKHUE U MUHEpaTbHBIC YIOOPEHUS.

XUMHUST U 3[0pOBbE YEJIOBEKA: IMpaBHJIa HMCIOJb30BAaHUS JICKAPCTBEHHBIX IPENapaToB,
mpaBuia 0€30MacCHOTO UCTIOB30BAHUS MPETAPATOB OBITOBON XMMHH B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzanust MeXIIpEeIMETHBIX CBS3EH MPU M3yUeHUU OOIIeH U HEOPTraHMYECKOW XUMUH B
11 kmacce OCYHIECTBISIETCS 4YEpe3 HCIOIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX
MOHATUNA, TAaK W TOHATUH, SBISIONIMXCA CHUCTEMHBIMH IS OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OOuue ecTecTBEHHO-HAY4YHbIE MOHSATHSA: HAy4YHBIM (akT, Trumore3a, 3aKOH, TEOopus,
aHalaM3, CHWHTE3, KiIaccu(UKaiusi, TMEePUOTUIHOCTh,  HAONIOACHUE,  OKCIICPUMEHT,
MOZEIUPOBAHNE, U3MEPEHHUE, SIBJICHHUE.

@dusnka: Marepusi, SHEpPrusi, Macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOII,
PaIMO0aKTUBHOCTb, MOJIEKYJIA, SHEPIETUUECKUI YPOBEHb, BELIECTBO, TEJIO, 00BEM, arperarnoe
COCTOSIHME BEUIECTBA, (PU3UUECKUE BETUUMHBI U €AMHUIBI KX U3MEPEHUSI, CKOPOCTh.
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buonorusi: kieTka, OpraHusM, JKOCUCTEMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTSHI,
BUTaMHHbI, OOMEH BELLIECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOPHBIE TOPO/bI, OJE3HBIE UCKOIIAEMbIE, TOILIIMBO, PECYPCHI.

TexHonorus:  XUMHUYECKass  NPOMBIIUIEHHOCTb,  METAUIYyprHsi,  IPOU3BOACTBO
CTPOUTENBHBIX MaTepua’sos, CEJIbCKOXO3MCTBEHHOE MIPOU3BOJCTBO, nuIieBas
MPOMBIIIEHHOCTh, (hapMaleBTUYECKasi MPOMBIIUIEHHOCTb, IMPOU3BOICTBO KOCMETUYECKHUX
MpenaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaT€pHajoB, 3JE€KTPOHHAS MPOMBIIIIEHHOCTD,
HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMS ITPOT'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMU A

JIMUYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBnuBaeT TpPeOOBAaHMS K PE3yAbTaraM OCBOCHHS OOyYaroIIMMUCS
MpOrpaMM CpeTHETo 00IIero 0opa3oBaHus (TUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-MeTonnueckoil OCHOBOM Juisl pa3pabOTKH IUIAaHUPYEMBIX pEe3YyJIbTaTOB OCBOEHUS
MIPOrpaMM CpeHero oo1ero o0pa3oBaHus SBISETCA CUCTEMHO-AEATENbHOCTHBIN MOIXO]I.

B cooTBeTCTBUU C CHCTEMHO-AESTENBHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pE3yAbTaTOB OCBOEHUS MpeAMeTa «XHMHs» Ha YPOBHE CpeAaHero oolumiero oOpa3oBaHUs
BbIJICJICHBI CJIEYIOIINE COCTABIISIONINE:

0CO3HaHHE OOYYAIONIUMHUCS POCCUUCKON TPa)KJaHCKON UJIEHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIPE/IETICHUIO;

HaJIM4KUe MOTUBAIMU K 00Y4YEHHUIO;

L[eJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOECKIEHUM JTMUYHOCTH HA OCHOBE KJIFOUEBBIX
LIEHHOCTEH M UCTOPUUECKUX TP 0a30BOI HAYKH XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYYalOIIUXCSl PYKOBOJCTBOBATHCA B CBOEH AESATENBHOCTU
LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, MNPHUCYIIMMH II€JIOCTHON CHUCTEME XHUMUUYECKOTO
oOpa3zoBaHus;

HaJIM4YKUe MPABOCO3HAHUS JKOJIOTMYECKONW KYIBTYpbl M CIIOCOOHOCTH CTaBUTH €U U
CTPOUTH KU3HEHHBIC TUIAHBI.

JInuHOCTHBIE pe3ylbTaThl OCBOCHUSI TpeaMeTra «XUMHS» JOCTUTaloTCs B €IUHCTBE
yu4eOHOM ¥ BOCIUTATENIbHOW JIEATETHOCTH B COOTBETCTBUM C T'yMAaHHUCTHYECKUMH,
COLIMOKYJIETYPHBIMH, JIyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH U HJ€allaMU POCCHICKOTO
IpaKJaHCKOTO O0O0IlecTBa, MPHUHATHIMU B OOIIECTBE HOPMAMH M TpaBUJIAMHU TOBEICHUS,
CIIOCOOCTBYIOIIMMHM  TPOIIECCaM  CaMOIIO3HAHUS, CaMOpa3BUTHS U  HPABCTBEHHOTO
CTaHOBJICHUS TMYHOCTH OOYYArOIINXCS.

JIMuHOCTHBIE pe3yNbTaThl OCBOCHUSA NMPeAMETa «XUMUS» OTPAKaOT CHOPMUPOBAHHOCTh
OMbITAa TO3HABATENILHON M TPAKTHUECKOW JAESTENIbHOCTH OO0YyYaloUIUuXCs IO peanu3aluu
NPUHSTHIX B O0IIECTBE IEHHOCTEN, B TOM YHUCJIE€ B YACTH:

1) rpa:xaaHCKOT0 BOCTIUTAHUA:

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00A3aHHOCTEH, yBaKEHUS
K 3aKOHY U MPABOMOPSAJIKY;

NPEICTABICHUSI O COLMAJIBHBIX HOPMaxX M MpaBUJaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH TIPU CO3MAHUHM y4eOHBIX
IPOEKTOB, PEIIEHWH YYEOHBIX M TIO3HABATEIBHBIX 3aJ]a4, BBIMOJIHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHUMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY M apryMEHTHI
APYTUX MIPHU aHAJIU3€E Pa3IMYHBIX BUAOB YUEOHOM NeATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOIO OTHOILIEHHS K HCTOPUYECKOMY M HAy4YHOMY HACIEAUI0 OTEYECTBEHHOM
XUMHH;

YBa)KEHUSI K MPOLECCY TBOPYECTBA B OOJACTH TEOPUHU M MPAKTUUYECKOTO NMPUMEHEHUS
XHUMHH, OCO3HAHMSI TOTO, YTO JOCTHIKEHUSI HAYKH €CTh PE3y/bTaT JJIUTEIbHBIX HAOIIONCHHH,
KPOMNOTJIMBBIX IKCIEPUMEHTATIBHBIX TOMCKOB, IOCTOSIHHOTO TPYZa YYEHBIX U MPAKTUKOB;

MHTEpECA M IIO3HABAaTEJbHBIX MOTHUBOB B IIOJYYEHHMM W TIOCIEAYIOIIEM aHau3e
uHGOpMAINH O IEPEAOBBIX JOCTIKEHHUSIX COBPEMEHHOM OTEeUECTBEHHOW XUMHUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO NTOBEICHMUS;

CHOCOOHOCTM OILICHMBaThb CHUTYallMW, CBS3aHHbIE C XHMHYECKUMH SIBICHHMSIMHU, U
[IPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTUPYICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;



TOTOBHOCTU OLICHWBATh CBOE IMOBEACHUE WU IIOCTYNKH CBOMX TOBAPUILEU C MO3ULHAU
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHME MOCJIEICTBUI ITUX MOCTYIIKOB;

4) popMupoBaHUs KyJbTYPbI 310POBbA:

MOHUMAaHUsI LEHHOCTEeH 3A0poBoro M Oe3omacHoro obpa3a KU3HU, HEOOXOIUMOCTHU
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (hHU3UYECKOMY U TICUXHUUYECKOMY 3710POBBIO;

coOMofieHUsl MpaBmil 0€30MacHOr0 OOpalleHUsl ¢ BEIIECTBAMU B OBITY, MOBCEAHEBHOMU
KU3HU U B TPYIOBOU JIEATEIbHOCTH;

MMOHUMAHMS I[IEHHOCTU NPaBUJ HMHAWMBUAYAJbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYallUsIX, YTPOXKAIOIINX 37I0POBBIO U )KU3HU JTIOAEH;

OCO3HAHMUsSI TOCJIECICTBUN U HEMPUSATUS BPEAHBIX MPUBBIYCK (YIMOTPEOSICHUS aJIKOTOJIS,
HAapKOTUKOB, KypEHUs);

5) Tpy10BOro BOCHIUTAHUSA:

KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEILCKON JI€SITEIbHOCTH,
00I1IeCTBEHHO T0JIE3HON, TBOPUECKOM U IPYTUX BUJIAX JAEATECIbHOCTH;

YCTAHOBKM Ha AKTMBHOE YyYaCTHE€ B PEUICHUM MPAKTUYECKUX 3a/1ady COLMAJIbHOU
HAIPaBJICHHOCTHU (B paMKax CBOETO KJiacca, IIKOJIbI);

MHTEpECa K MPAKTUYECKOMY M3YUYEHHUIO MPOodecCuil pa3iIMuHoOro pojaa, B TOM YHUCJIE Ha
OCHOBE TIPUMEHEHHUS TTPEAMETHBIX 3HAHUM 0 XUMUH;

YBXKEHUS K TPYLY, JIOIASM TPYZa U pe3yJbTaraM TPYAOBOH JEATEIbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY WHAMBUYaJIbHOW TpaeKTOpUU OOpa3oBaHUsI,
Oynymiedt mpodeccuu © peanusalid  COOCTBEHHBIX JKM3HCHHBIX TIUIAHOB C Yy4ETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHH, MHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0JI0OrM4Y€eCKOro BOCIIMTAHUA:

OKOJIOTMYECKH  II€J1ecO00pa3HOTr0  OTHOIICHWS K  TPUpoAE, KaKk  HUCTOUYHUKY
CYILIECTBOBAHUS )KM3HU HA 3eMJIE;

NOHUMaHUsI  TIOOAJBHOTO  XapakTepa  DKOJOTMYECKUX  MPOOJieM,  BIUSHUS
ASKOHOMHMYECKHX MPOLECCOB HA COCTOSHUE PUPOAHON U COLIMAIBHOMN CPEJIbI;

OCO3HaHUSI HEOOXOIMMOCTU HCIONb30BAHUS JOCTHKCHUM XUMUM JJISl  PEIICHHUS
BOIIPOCOB PAIIMOHATBHOTO TPUPOAOIIOIB30BAHUS;

AKTUBHOT'O HENPUATHS EUCTBUIN, MPUHOCIUIUX BpEl OKpYKAOLEH MPUPOIHON cpere,
YMEHUS IPOTHO3UPOBATH HEeOJIaronpusiTHIE HKOJIOTUYECKHE NOCJEACTBUSA
IpEeANPUHUMAEMBIX IEVUCTBUI U MPEAOTBPAILATh UX;

HaJU4YUsl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKON KYyJIbTYphI, OIbITA
NEATEIbHOCTH SKOJIOTUYECKOM HaNpaBI€HHOCTH, YMEHHS pPYKOBOJICTBOBATbCS HUMHU B
MIO3HABATEJIPHOW, KOMMYHHMKATUBHOW M COIIMAJIbHOM IPAKTUKE, CHOCOOHOCTH W YMEHHS
AKTUBHO MPOTHUBOCTOSATH UJICOJOTUU XeMOpOOHUH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHPOBAaHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUA HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHUS CHeNU(PUKH XUMUU KaK HayKH, OCO3HaHUS €€ poiu B (OPMUPOBAHUU
pPAIMOHAIBHOTO HAYYHOTO  MBINIJICHUS, CO3MaHUM [EJOCTHOTO TPENCTaBlIeHUs 00
OKpY’KalIllleM MHUPE Kak O €IMHCTBE HPUPOAbl U YEJIOBEKa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U PeIIeHNHU TPOOIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAUMMOCTH XHMHUHU NI COBPEMEHHOM IUBWIM3AINU: B €€
T'YMaHUCTUYECKON HAMpPaBJICHHOCTHU U Ba)KHOW POJIM B CO3[JaHUM HOBOW 0a3bl MaTepualibHOU
KYJBTYpbl, PEHIEHUU TII00albHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHUS YEIOBEUECTBA —
CBIPBCBOM, DHEPreTHUYCCKOM, IHUINEBOM MW DSKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTHHU
MEJUILIUHBI, 00ECTICUEHUH YCIOBHUIl YCIEIIHOIO TPY/a U KOJIOTHYECKH KOM(OPTHOHN KU3HU
Ka)kK0ro 4jIieHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOW TIPaMOTHOCTH: IIOHMMAHUSl CYIIHOCTH METOJIOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HMCIOJB30BaTh IMONy4aeMble 3HAHUS
JUISL aHain3a U OOBSICHEHMS SIBIICHUM OKPYXKAIOIIEr0 MHUpa M IPOUCXOMSIIUX B HEM
W3MEHEHUW, YMEHHS JenaTb OOOCHOBAaHHBIC 3aKJIFOUEHHMSI Ha OCHOBE HayudHbIX (DAKTOB U
MMEIOIIUXCS TAHHBIX C LEJbI0 MOJYYEHUS! JOCTOBEPHBIX BHIBOJOB,;
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CIIOCOOHOCTH CaMOCTOATEIBHO MCMOJb30BaTh XHMHUYECKHE 3HAHUS [JIS PEHICHHS
npo0JieM B peasIbHBIX )KU3HEHHBIX CUTYAIUsX;

MHTepeca K MO3HAHUIO U MCCIIEA0BATENLCKON e TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY O0Opa30oBaHHIO M CaMOOOPa30BaHUIO, K
aKTUBHOMY TIOTy4€HHUIO HOBBIX 3HAHUW TI0O XHMHU B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTIMU;

UHTEpECa K OCOOEHHOCTSIM Tpyda B pas3dyHbIX cdepax mnpodeccuoHanbHOU
JESITEeTFHOCTH.

METAIIPEIMETHBIE PE3YJIBTATHBI

MeramnpeameTHble pe3yabTaTbl OCBOSHHUSI YYEOHOro mnpeaMera «XUMHs» Ha YpPOBHE
cpenHero o01iero ooGpa3oBaHus BKIIOUYAIOT:

3HaUYMMBbIE IS (POPMHUPOBAHUSI MHUPOBO33PEHUS OOYUYAIOIIMXCS MEXKIUCIUILUIMHAPHBIC
(MexnpenMeTHbIC) OOIIeHAYYHbIC TOHSITHS, OTPAXKAIOIIME IETOCTHOCTh HAYYHOM KapTHUHBI
MUpa U crenuuKy METOI0OB MO3HAHMS, UCIOJIb3yEeMbIX B €CTECTBEHHBIX Haykax (Marepus,
BEIIIECTBO, DHEPTHsl, SBJICHHE, MPOIECC, CUCTEMa, HAy4YHBIM (aKT, TPUHIUII, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HUCCIIeIOBaHUE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U
Jpyrue);

YHUBEpCAJIbHBIC  y4eOHBbIC  JcicTBUS  (TIO3HABaTeNIbHbIE,  KOMMYHUKATHBHBIC,
peryisTUBHbBIC), oOecrneunBatonue ¢GopMupoBaHue (YHKIMOHAIBHOW TPaMOTHOCTH U
COITMATILHON KOMITIETEHIIUN 00YYatOIMNXCS;

CIIOCOOHOCTh  OOYYalOIIUXCS ~ HUCTOJB30BaTh OCBOEHHBIE  MEXKIUCIUIUIMHAPHBIC,
MHUPOBO33PEHUYECCKUE 3HAHUS M yHUBEPCAJIbHbIC Yy4ueOHbIE JEWCTBHUS B IIO3HABATCIILHOU U
COLMAJIbHOM TTPAKTHKE.

MerarnpeamMeTHble pe3yabTaThl OTPaXKarT OBJAJEHUE YHUBEPCATBHBIMU YUCOHBIMH
N03HABAaTEJIbHBIMH, KOMMYHUKAaTUBHBIMU U PETYISATUBHBIMU JAEHCTBUIMU.

OBinanenne yHMBepPCaJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH 1CHICTBUAMM:

1) 6a30BbIe JIOTHYECKHE AeHiCTBUS:

CaMOCTOATENbHO (OPMYIUPOBATh M aAKTyalM3UPOBaTh MpOOJIEeMY, BCECTOPOHHE €&
paccMarpuBarh;

ONpENENATh LN JESITENIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU HUX JTOCTUIKEHHS,
COOTHOCHUTB PE3YbTaThl AEATEIbHOCTH C IOCTABIECHHBIMU LIEJIAMU;

UCIIOJIB30BaTh NPU OCBOCHUM 3HAHWUN MPUEMBI JJIOTMUECKOTO MBIIUICHUS — BBIACIATH
XapakTepHble MPHU3HAKU TMOHATUM M YCTAaHABIMBAaTh WX B3aWMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIINE MOHATHS 17151 OOBSICHEHUS OTIENbHBIX (DAKTOB U SABJICHUN;

BBIOMpATh OCHOBAaHUA U KPUTEPUH ISl KiIacCU(UKAIUU BEHIECTB W XUMHUYECKUX
peaKkuuii;

YCTaHABIMBATh NPUYNHHO-CIICACTBEHHBIE CBSI3H MEXKIY N3YyUYa€MbIMU SIBICHUSIMU;

CTPOUTH JIOTMUECKHUE PACCYKJICHHS (MHIYKTUBHBIC, IEAYKTUBHbIC, MO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MMPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MIPUMEHSTH B MIPOLIECCE TTO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUU CUMBOJINYECKUE (3HAKOBBIE)
MOJIeNIH, NpeoOpa3oBbIBATh MOEIbHBIE MPEACTABICHUS — XUMUYECKUN 3HaK (CUMBOIN)
DIIEMEHTa, XUMHUYecKas (opMmyna, ypaBHEHHE XHMHUUYECKOW pEakluu — TpH PEHICHUH
y4eOHBIX TO3HABATEIBHBIX M MPAKTUYCCKUX 3ajad, MPUMEHSTh HA3BaHHBIC MOJCIHHBIC
MpPEACTABICHUS JUISl BBISIBICHUS XapaKTEPHBIX NPU3HAKOB HW3YYa€MbIX BEIIECTB U
XUMHUYECKUX PEAKIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKIE 1eHCTBUS:

BJIAJI€Th OCHOBAaMH METOJ0B HAYYHOI'O MTO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHil;

dbopMynupoBaTh TEAM € 3aJa4d  HUCCJIECIOBAaHUS, WCIOIb30BaTh ITOCTABICHHBIC W
CaMOCTOSITEJIbHO C(OPMYIUPOBAHHBIE BOMPOCHl B KAYECTBE HWHCTPYMEHTAa MO3HAHUS U
OCHOBBI i1 (OPMHUPOBAHUSI THUIOTE3bl MO TMPOBEPKE MPABMIBHOCTU BbICKa3bIBAEMbBIX
CYKICHUU;
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BJIaJIETh HABBIKAMU CAMOCTOSITEIFHOTO IUIAHUPOBAHHUA W TPOBEACHUS YYCHHUYECKUX
HKCIIEPUMEHTOB,  COBEPILIECHCTBOBAaTh  YMEHUA  HaOmogarb 3a  XOIOM  Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopMyIupoBaTh OOOOIIEHHUS U BBIBOABI
OTHOCUTEIBHO JOCTOBEPHOCTH pE3YJIbTAaTOB HCCIEI0BAaHUS, COCTaBIATbH OOOCHOBAaHHBIN
OTYET O MPOAEIAaHHON paldoTe;

NpUOOpeTaTh OMBIT YYEHWYECKOM HCCIENOBAaTeNbCKOM W MPOEKTHOW NESITEebHOCTH,
IPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSATEIBHOMY TOHCKY METOJOB pEIICHUS
MPAKTHYECKUX 3aJ1a4, MPUMEHEHHUIO Pa3TUIHBIX METOJOB TMMO3HAHUSI.

3) pabora c ungopmanuei:

OPUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHWKAX WHPOpManmu (HAYIHO-TOMYIIsIpHas
JUTepaTypa XUMHYECKOTO COACpKaHMS, CIpaBOYHBIE MocoOus, pecypcsl HWHTepHera),
aHAJIM3UPOBATh MH(POPMAIMIO PA3IUYHBIX BHIOB W (OPM MPEACTABICHUSA, KPUTUUYECKU
OLIEHUBATh €€ JOCTOBEPHOCTH M HEITPOTUBOPEUHBOCTH;

GopMynupoBaTh 3ampochl M TMPUMEHSATh Pa3IHMYHBIE METOMABI MPHU TIOUCKE U OTOOpe
uHpOpMaIH, HeOOXOAMMOM ISl BEITIOTHEHHS YUeOHBIX 3a/1a4 OMPEISIEHHOTO TUTIA;

nproOpETaTh OMBIT MCIIOIB30BaHUS MH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOIOTHH U
Pa3IMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITETTLHO BBIOMPATh ONTHUMAIBHYIO (OpMy TMpencTaBicHHsS HWHPOPMAIIH
(cxembl, rpaduKu, AMarpaMMsbl, TaOJUIbI, PUCYHKH U IPYTHE);

UCTIONF30BaTh HAyYHBIH S3BIK B KaueCTBE CpPEACTBa MPH paboTe € XUMHYECKOMH
MHpOpMAIICH: NMPUMEHITh MEXNpeAMETHbIe ((pHU3Mueckne W MareMaTHYeCKHe) 3HaKh WU
CUMBOJIBI, (hOpMYITBI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MIPEOOPA30BHIBATH 3HAKOBO-CHUMBOJIMYECKUE CPENICTBA HAMJISITHOCTH.

OgjaneHue yHUBEPCAJbHBIMH KOMMYHUKATUBHBIMH AeHCTBUSMM:

3aJ1aBaTh BOMPOCHI O CYIECTBY 00CYK/1aeMOM TEMbI B XO/I€ IUaJIOTa U/WIIN TUCKYCCHUH,
BBICKA3bIBaTh HJCH, (OPMYIHPOBATH CBOU TMPEAJIOKCHHUS OTHOCHUTEIHHO BBIMIOJTHECHUS
HpEeJIOKEHHON 3a/1auu;

BBICTYNATh C NPE3CHTAlMEN Pe3ylbTaTOB MMO3HABATENIbHON EATENbHOCTH, OITYYEHHbBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPH  BBIIOJIHEHUH XHUMHUYECKOIO
HKCIEPHUMEHTA, MPAKTHUYECKOW paboThl IO MCCIEAOBAaHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB,
peanu3anuu y4eOHOro Mpoekra U (HOpMyIUpOBaTh BBIBOJABI 10 pe3yiabTaTaM MpPOBEAEHHBIX
UCCIIEZIOBAaHUH MMYTEM COIVIAaCOBAaHUS MO3UIIUI B X0/1€ 00CYKIEHHSI U 0OMEHAa MHEHUSIMU.

OgjajieHHe YHUBEPCAJbHBIMHU PeryJIATHBHbIMH AeHCTBUSIMM:

CaMOCTOSITENILHO TJIAHUPOBATh U OCYLIECTBISITh CBOIO IMO3HABATENbHYIO JESTEIBbHOCTD,
orpenenss e€ Leau U 3a7ay, KOHTPOJIUPOBATh U 10 MEpe HEOOXOAMMOCTU KOPPEKTHPOBATH
npeJiaraeMblii aJrOpuTM JAeHCTBUN NMPU BBINOJIHEHUN YY€OHBIX U UCCIIEN0BATEIbCKUX 3a/1a4,
BBIOMpaTh HanOoJee 3 (HEKTUBHBIN CIOCO0 MX PEIICHUS C YIETOM MMOJTyUYCHHs] HOBBIX 3HAHUHN
O BELIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILECTBISITh CAMOKOHTPOJb CBOEH JEATENIbHOCTH Ha OCHOBE CaMoOaHajiu3a M
CaMOOLICHKH.

INPEAMETHBIE PE3VJIBTATbBI

10 KJTACC

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyueckas XUMUs OTPaKaIOT:

c(hopMHUPOBAaHHOCTD TMPEACTABICHHA O XUMHYECKOW COCTABISIIONICH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpA, POJM XUMHUHM B TO3HAHWUU SIBICHUU TPUPONABI, B (HOPMHUPOBAHUHU
MBITIUICHUSI B KYJIBTYPBl JTUYHOCTH, €€ (PYHKIIMOHAIHLHON T'PaMOTHOCTH, HEOOXOMUMOM IS
pellIeHUs] TPAKTHYECKUX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOAHOMU CPELIE;

BJIAJICHUE CHUCTEMOM XUMHWYECKHX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
MOHATHS (XMMUYECKHH DJJIEMEHT, aToM, DJJICKTpOHHAs o000J0oYKa aroma, MOJIEKyJa,
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BaJICHTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, XUMHUUYECKasi CBsI3b, CTPYKTypHas (opmyna
(pa3BépHyTass U COKpallléHHAs), MOJIb, MOJISIpHAs Macca, MOJISIPHBIM OOBEM, YITIEPOIHBIN
ckenet, (yHKIMOHAJNbHAsI TPYyIMIa, pagukall, U30MEpHUs, HU30MEpbl, TOMOJOTHUYECKUU psI,
TOMOJIOTH, YIJIEBOAOPO/BI, KUCIOPO U a30TCOAEpKAINEe COCIUHEHUSI, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE COCIUHEHUS); TEOPUM M 3aKOHBI (TEOopHs
CTpoeHusi oprannueckux BemectB A. M. BytiepoBa, 3akoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XMUMHUHU; MUPOBO33PECHUCCKUE 3HAHMS, JIekKAIIUE B
OCHOBE MOHUMAaHMSI MPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUHU, (DaKTOIOTUYECKUE
CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJIYYEHUH U OE€30MaCHOM HCIIOIH30BAHUM BaKHEUIIHX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOU ESITEIHLHOCTH YEIOBEKA;

chopMUpPOBAaHHOCTh  YMEHUW  BBIABIATH  XapaKTepHbIE  TNPU3HAKA  TOHSITHH,
yCTaHABIIMBATh UX B3aUMOCBSI3b, UCIOJIB30BATh COOTBETCTBYIOIIME MOHATHS MPHU OMHUCAHUU
COCTaBa, CTPOCHUS U NPEBPALICHUN OPraHUYECKUX COCAMHECHUN;

c(hopMUPOBAaHHOCTH YMEHHI UCIOJIB30BaTh XUMUUYECKYI0 CUMBOJIUKY JIJII COCTaBIICHUS
MOJICKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHOW) (OpMYT OpraHUYECKUX
BEIIECTB M YpPaBHCHUN XMMHUYECKUX PpEaKIUi, W3rOTaBIMBaTh MOJEIU  MOJICKYJ
OpraHWYeCKUX BEHIECTB I WUIIOCTPAIIMM HMX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO
CTpPOCHUS;

chopMUpOBAaHHOCTH ~ YMEHUM  YCTaHABIMBaTH  NPUHAJICKHOCTh  U3YYCHHBIX
OpraHWYeCKHUX BEHIECTB MO KX COCTAaBy M CTPOCHHUIO K OINpeAeIEHHOMY KIacCy/TpyIie
COeMHEHUN (yrmeBogopoibl, KHUCJIOPOT u a30TCco/IepIKaIre COCTUHEHUSI,
BBICOKOMOJICKYJIIDHBIE ~ COCAMHEHHWs), JaBaTh KM Ha3BaHUS TI0  CHCTEeMaTHYeCKOU
Homenknarype (IUPAC), a Takxke TpPUBOAUTH TPUBHAIBHBIC Ha3BaHUS OTIEJIBHBIX
OpraHUYeCKUX BEHIECTB (ITHIICH, MPOMUJIEH, alleTUJICH, dTUJICHIIIMKOb, TIUIEPUH, (BeHo,
dbopmanbaerua, aneTaNbAeTUll, MypaBbUHAs KHUCIOTA, YKCYCHas KHCIIOTa, OJEHWHOBas
KHCJIOTa, CTeapUHOBAs KUCIIOTA, III0K03a, (PPYKTO3a, Kpaxmal, IeJUTi0103a, TIIUIHH);

Cc(hOpMHUPOBAaHHOCTh YMEHHMS OINPEACNATh BUABI XUMUYECKOM CBSI3M B OPraHHUYECKUX
COEMHEHUAX (OJMHAPHBIE U KPATHBIE);

c(hOpMHUPOBAaHHOCTh YMEHHUS NMPUMEHATH MOJIOKEHUS TEOPUM CTPOCHHS OPraHHUYECKUX
BeniecTB A. M. byTneposa aiis 00bsiCHEHHs 3aBUCUMOCTH CBOMCTB BEIIECTB OT X COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(hOpMHPOBAaHHOCTh YMEHHUM XapakTepHU30BaTb COCTaB, CTPOCHHUE, (PUINYECKHE WU
XUMUYECKUE CBOWMCTBA THUIIMYHBIX MPEACTABUTENECH pAa3IMYHBIX KIJIACCOB OPraHUYECKUX
BEIECTB (METaH, 3TaH, 3TWJICH, NMPOMWICH, aleTwIeH, OyraaueH-1,3, metunoyraauen-1,3,
OEH30J1, METaHOJI, ITAHOJ, ATHJICHITIUKOIb, TIIUIEPUH, (PEHO, alleTalbAeTH ], MypaBbUHAS U
YKCyCHasi ~ KHUCJIOTBhI, [DJIOKO3a, Kpaxmajd, LeJUI0J03a, AaMUHOYKCYCHas  KHUCIJOTa),
WUIIOCTPUPOBAaTh TEHETUYECKYIO CBSI3b MEXAY HHUMHU YPAaBHEHUSIMH COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIIUH C UCTIOIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

Cc(hOpMHUPOBAaHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOUYHUKH YIIEBOJOPOTHOTO CHIPHS
(redTh, TPUPOMHBIN Ta3, Yrojib), CIOCOOB MX MEPEpPadOTKH W MPAKTUYECKOE MPUMEHEHHE
MPOAYKTOB MepepadboTKu;

c(hOpMHPOBAaHHOCTh YMEHUW TPOBOAUTH BBIUUCICHUS MO XUMHYECKAM YPaBHEHUSIM
(macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BEIIECTBA MJIM MPOAYKTa PEAKIMU MO HU3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OAHOTO U3 UCXOAHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN );

c(hopMHUPOBAaHHOCTh YMCHHMH BIaJCTh CHCTEMOW 3HAaHMK OO0 OCHOBHBIX MeETOIaX
HAay4yHOT'O TMO3HAHUSA, HMCIOJb3yeMbIX B XUMHUU NPU HU3YYEHUU BEUIECTB U XUMHUYECKUX
ABICHUN (HAOMIOJAEHUE, U3MEPEHHE, OSKCIEPUMEHT, MOJACIUPOBAHUE), HCIIOIb30BaATh
CUCTEMHbICE XUMUUYECKHUE 3HAHUS JJIsI TPUHITUS PEUICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIlUsX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hopMHPOBAaHHOCTH YMEHUH COOIIOAATH MPABHIIA TOTH30BAHUS XUMHUUECKON MOCYI0N 1
nabopaTtopHbIM  OOOpYIOBaHHMEM, a TaKXke mpaBuja OOpallleHUs ¢ BEHIECTBAMHU B
COOTBETCTBUH C MHCTPYKIIUSIMU 11O BBIMOIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hopMUPOBAHHOCTh YMEHUMN IUIAHUPOBATH W BBIMOJIHATh XUMUYECKUU SKCIEPUMEHT
(npeBpallleHUs OPraHMYEeCKUX BEIIECTB MPHU HArPEBAHUM, MOJYYEHUE STUJICHA U H3yUCHHE
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€ro CBOICTB, KaU€CTBEHHbIC PEAKIHMH OPraHMYECKUX BEILECTB, JCHATypalus OEJIKOB IpH
HarpeBaHWM, LIBETHbIE pEaKUUH OEJIKOB) B COOTBETCTBUM C MpPaBUJIAMU TEXHUKU
O0e3omacHOCTH TMpU OOpallleHMH ¢ BelecTBaMU U J1a0OpaTopHbIM  O0OpPYIOBaHUEM,
MPENCTaBIATh PEe3yAbTaTbl XUMHUYECKOTO HSKCIEpUMEHTa B (OpME 3amuch ypaBHEHUU
COOTBETCTBYIOIINX PEAKLMIA U (POPMYITHPOBATH BBIBOJbI HA OCHOBE ATUX PE3YJIbTaTOB;

c(hOPMHPOBAaHHOCTh YMEHUN KPUTHYECKHU AHAIM3UPOBATh XMMHUYECKYIO MH(OPMALHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (cpeicTBa maccoBod wuHpopmauuu, WHTEpHET U
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHMM COOJIONATh IpaBUia 3KOJOTMYECKU LEIecO00pa3HOro
MOBEACHUSI B OBITY U TPYIOBOM JEATEIBHOCTH B IEJIAX COXPAHEHUS CBOEr0 3J0POBbS U
OKPY’KaroIIel TPUPOIHOMN CpeENbl, 0CO3HABATH OMTACHOCTh BO3JECHCTBUS HA )KMBBIE OPTaHU3MBbI
ONPENEIEHHBIX OPTraHUYECKUX BEIIECTB, MOHMMAas cmblci nokaszarensa [IJIK, moscHsaTe Ha
IpUMepax CHocoObl YMEHBIIEHUS M MPEAOTBpAIICHUS HMX BpPEIHOTO BO3JCUCTBHS HA
OpraHu3M YeJIOBEKA;

ISl 00y4aroIUXCsl ¢ OrPAHMYEHHBIMU BO3MOKHOCTSMH 3/IOPOBbS: YMEHHE NPUMEHSTh
3HaHMS 00 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHUS BEUIECTB U XMMHYECKUX SIBICHUI;

IUIA CIENbIX M CIa0OBUAAIIMX OOYyYaroIIMXCA: YMEHHUE HCIONb30BATh PENbEe(PHO-
TOYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaitns nns 3anucu Xxumudeckux Gopmyi.

11 KIIACC

[IpenmeTHbie pesynabTaThl OCBOeHUs Kypca «OOIas ¥ HEOpraHuuecKas XUMU»
OTpaXKaroT:

c(hopMUPOBAHHOCTh TPEJCTABICHUN: O XUMHUUYECKOW COCTAaBISIONICH €CTECTBEHHO-
HAYYHOW KapTHHBI MHUpA, POJIM XUMHUHM B TO3HAHUU SIBICHUU TPUPOABI, B (HOPMUPOBAHUU
MBIIUICHUS. U KYTbTYPhI JIMYHOCTH, €€ (PYHKIIMOHAIHHOM T'PAMOTHOCTH, HEOOXOAMMOM st
pEelIeHHs] TPAKTUYECKUX 3a/lad M HKOJIOTUYECKHM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U MPUPOJTHON CPELE;

BIaJICHUE CUCTEMOW XUMHUYECKHUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOIIOJArarouive
HOHATHS (XMUMHUYECKHI SJIEMEHT, aTOM, W30TOI, S-, P-, d- 3JCKTpOHHBIC OpOHMTAIH AaTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN OOBEM, BaJ€HTHOCTb, AJIEKTPOOTPUIATEIBHOCTD, CTENIEHb
OKHCJICHUS, XHMHYECKas CBA3b (KOBAJECHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOAHAas),
KpUCTAJUINYECKass pElIETKa, TUIMbl XUMHYECKHX pEakKlHil, pacTBOp, BJIEKTPOJIHUTHI,
HEAJIEKTPOJIUTHI, SJEKTPOJUTHYECKAsT TUCCOLMAINS, OKUCITUTENB, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW  peakUuH, XHUMHUYECKOE€ pPAaBHOBECHE); TEOPUU M  3aKOHBI  (Teopus
AJIEKTPOJIMTUYECKON Aucconuanuu, nepuoanueckuii 3axkoH [[. WM. MengeneeBa, 3akoH
COXpaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHUsS U MPEBPAILECHUS SHEPTUU MPU XUMUUECKUX
peaKkuusax), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3bIK XUMHUH, MHUPOBO33PEHUYECKHE 3HAHMUS,
JeXanme B OCHOBE NOHUMAHHS MPUYMHHOCTH MU CHUCTEMHOCTH XHMHUYECKUX SIBICHUM,
(dakTomOTUUECKNUE CBEIACHUS O CBOMCTBaX, COCTaBe, TMONYYEeHUH U  OE30MaCHOM
WCIIOJNb30BAaHUM BA)XXKHEUIIMX HEOPraHWYECKUX BEUIECTB B OBITY M MOPAKTUYECKOU
NEeATEIbHOCTH YEJIOBEKA;

ChOpMHPOBAaHHOCT,  YMEHUW  BBISBIATH  XapaKTepHbIE  MPU3HAKK  TOHSITHUH,
YCTaHaBIUBAaTh X B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS NPU OMHCAHUU
HEOPraHMYECKHUX BEIIECTB U UX MPEBPALICHUI;

c(hOopMHPOBAaHHOCTh YMEHHI HCTOIH30BATh XUMHUUECKY0 CUMBOIIUKY JUIsI COCTABIICHHUSI
dbopMyn BEIIECTB U YpaBHEHUH XMMHYECKUX PEAKIUN, CUCTEMATHUYECKYI0 HOMEHKJIATYpPY
(IJUPAC) u TpuBHanbHbIC Ha3BaHWs OTACIHHBIX HEOPraHWYECKUX BEIICCTB (yrapHBIN Tras,
VIJIEKUCIIBIM Ta3, aMMUaK, rameéHas M3BeCTb, Herani€Has U3BECTb, UTHEBAsl COJA, MUPUT U
Ipyrue);

C(hOpMHPOBAaHHOCTH YMEHUN ONpENeNsiTh BAJICHTHOCTb M CTENEHb OKHCICHUS
XUMUYECKUX BJIEMEHTOB B COCIUHEHUSX Pa3JIMYHOIO COCTaBa, BHUJ XUMUYECKOW CBS3U
(xoBasieHTHAasi, HOHHAsI, METAJUTMYECKasi, BOJOPOIHAS) B COEIMHEHUSX, TUIl KPUCTAIITNYECKOM
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pPEIETKM KOHKPETHOTO BEIIeCTBa (aroMHasi, MOJEKYIspHas, HOHHas, MeTajulhueckas),
XapaxTep Cpelbl B BOAHBIX PACTBOPAX HEOPTAHUYECKUX COCAUHEHUN;

Cc(hOPMHPOBAaHHOCTh YMEHHMI yCTaHABIMBATH MPUHAIIEKHOCTb HEOPTaHHUYECKUX
BELIECTB 10 UX COCTaBY K ONPEAeIEHHOMY KIIACCy/TPYIINe COEAMHEHUH (MPOCThIE BEILIECTBA —
MeTaJUIbl 1 HEMETAJUIbl, OKCH/Ibl, OCHOBAaHUS, KUCIIOThI, aM()OTEPHBIE THIPOKCHUIBI, COJIN);

c(hopMUPOBAaHHOCTb YMEHHUU pacCKpbIBaThb CMBICHT Tepuoauueckoro 3akona J[. W.
MenzgeneeBa W JEMOHCTPUpPOBATh €ro  CHUCTEMAaTU3UPYIOIIYI0, OOBSCHUTEIBHYIO U
MPOTrHOCTUYECKYIO (DYHKILINU;

c(hOpMHPOBAaHHOCTh YMEHHMHM XapaKTEepH30BaTh dJEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX AIeMEHTOB 1—4 nepronos llepuoanueckoid CUCTEMbI XUMUYECKUX DJIEMEHTOB /1.
W. MenpeneeBa, UCTIONB3Ysl TIOHATHS «S-, P-, d-dJIEKTPOHHBIC OPOUTAINY, «IHEPTETHUCCKUE
YPOBHUY», OOBACHITh 3aKOHOMEPHOCTH H3MEHEHMSI CBOMCTB XMMHUYECKUX BJIEMEHTOB U HX
COCAMHEHUH 110 niepuoaaM u rpymnmnam Ilepuoguyeckoil CUCTEMBbl XUMUYECKUX 3JIEMEHTOB /l.
H. Menaeneena;

c(hOpMHPOBAaHHOCTh YMEHHMM XapaKTepH30BaThb (OMUCHIBaTh) OOIIHE XUMUYECKHE
CBOWMCTBA HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KIIACCOB, ITOATBEPXKIATh CYILECTBOBAHUE
FEHETUYECKOM CBS3M MEXIYy HEOPraHMYECKUMHU BELIECTBAMU C IIOMOLIBI0 YPAaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINM;

c(hOpMHPOBAaHHOCTh YMEHUS KJIACCU(PUIIMPOBATH XMMUYECKHUE PEAKIUU MO PA3THUUHBIM
npu3HakaM (YMCIy M COCTaBy pearupyronmx BEHIECTB, TEMIOBOMY 3(¢eKTy peakiuu,
U3MEHEHUIO CTEMEeHEeW OKHUCJICHHS DJEMEHTOB, OOpaTUMOCTH  pEaKIMH, YYacCTHUIO
KaTaJin3aropa);

C(hOPMHUPOBAaHHOCTh YMEHUH COCTaBIATH YPABHEHHUS pEaKIMil pa3Iu4HbIX THUIIOB,
NOJIHBIE M COKpalI€HHbIE YpaBHEHMs peakldii MOHHOTO OOMEHa, YYMTHIBas YCJIOBHS, MpPH
KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA;

c(hOpMHPOBAaHHOCTh YMEHHH MPOBOAUTH PEAKIMHU, IMOITBEPKAAIONINE KaueCTBEHHBIH
COCTAaB pA3JMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIIO3HABATh OIBITHBIM INYTEM HWOHBI,
IIPUCYTCTBYIOLIME B BOJAHBIX PaCTBOPaxX HEOPIaHUYECKUX BEIIECTB;

cthopMUpOBaHHOCTH YMEHUM pacKpbIBaTh CYIIHOCTb OKHCJIUTEIILHO-
BOCCTAHOBHUTEIBHBIX PEAKIMA TOCPEICTBOM COCTABJICHUSI AJICKTPOHHOTO OajaHca 3THUX
peaKkuuii;

c(hOpMHPOBAaHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH peaKinu
OT Pa3IMYHBIX (DAKTOPOB; XapaKTep CMEIICHUS XMMUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHeIIHero Bo3aencTBu (npunuun Jle [larense);

c(hOpMHPOBAaHHOCTh YMEHHMH XapaKTepHU30BaThb XUMHUUYECKHE MPOIECCHI, JIekKAIIe B
OCHOBE  MPOMBIIUICHHOTO  TIOJYyYE€HHUS  CEPHOM  KHUCJIOThI, aMMHakKa, a  TakKkke
c(hopMUpPOBAaHHOCTHh TPEICTABICHUNH 00 OOIMX HAYYHBIX MPHUHIMAIAX H IKOJOTHYECCKHUX
npo0OJieMax XUMHUYECKOTO TPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMEHUW TPOBOIUTH BBIYHUCICHUS C HWCIOIB30BAHUEM TOHSATUS
«MaccoBas JOJis BEIIECTBA B PACTBOpPE», OOBbEMHBIX OTHOIIEHWUN Ta30B MPU XHUMHUYECKUX
peaKIusIX, MacChl BEIIEeCTBA WIH 00BhEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOTO d(deKTa peakinu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MAacChl BEIIECTB, MPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hopMHPOBAaHHOCTH YMEHHUH COOJIOATh MPaBHIIa MOTH30BAHUS XUMUUECKOHN MOCYION U
naboparopHbIM  00OpYyIOBaHHMEM, a TakKKe IMpaBuia OOpalieHuss C BEHIeCTBAaMU B
COOTBETCTBUH C MHCTPYKITUSIMU TI0 BHITIOTHEHHUIO JTJAOOPATOPHBIX XUMHUECKUX OIBITOB;

c(hOpMHPOBAaHHOCTh YMEHUH IIJIAHUPOBATH M BBHITIOIHATH XUMUYECKHH HKCIIEPUMEHT
(pa3noxeHue NEpPOKCUAA BOAOPOJA B MPUCYTCTBUU Karald3aTopa, OINpPEAEICHUE CpEabl
pacTBOPOB BEIIECTB C IMOMOIINBI0 YHUBEPCATHLHOTO WHIWKATOPA, BIHMSHUE Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XMMHYECKON PEaKIMh, PEeaKiMd MOHHOTO OOMEHa, KadeCTBEHHBIC
peaknuu Ha cyibdar-, KapOOHAT- W XJIOPHUI-AaHUOHBI, HAa KAaTHOH aMMOHHS, peEIICHUE
AKCIIEPUMEHTATBHBIX 3a7ad mo Temam «Metamiey u «Hemeramnsl») B COOTBETCTBHH C
MpaBUJiaMM TEXHUKU O€30MaCHOCTH IMpu OOpallleHHH C BellecTBaMU U J1abOpaTOPHBIM
000OpyIOBaHUEM, TMPEACTABIATH PE3YIbTaThl XHMHYECKOTO JKCIIEPUMEHTa B (opMe 3alucu
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YpaBHEHUI COOTBETCTBYIOIIMX peakIuid | (HOpPMYIUpOBaTh BBIBOJbI HAa OCHOBE JTHUX
pE3yIbTaToB,;

c(hOPMHPOBAaHHOCTh YMEHUN KPUTHYECKHU AHAIM3UPOBATh XUMHUYECKYIO MH(OPMALHIO,
MOJIy4aeMYI0 M3 Pa3HbIX HMCTOYHHUKOB (CpEICTBA MAacCOBOM KOMMYHHMKauuu, MHTepHET u
JIPYTHX);

c()OpMUPOBAHHOCTb YMEHMH COOJIONATh IIpPaBHUA 3KOJIOTMYECKU LEIECO00pa3HOro
MOBEACHUS B OBITY U TPYIOBOM JEATEIBHOCTH B IEJIAX COXPAHEHHUS CBOEr0 3J0POBbS U
OKpY’Karolle MIPpUPOAHOMN Cpebl, 0CO3HABATH ONIACHOCTD BO3JAECHUCTBHUS Ha KUBbIE OPraHU3MBbl
ONpEIEIEHHBIX BEIIECTB, MOHMMAas cMblca mnokasarens [IJIK, moscHaTe Ha mnpumepax
CocoObl YMEHBUIEHUSI W TPEJOTBPALLEHUS WX BpPEIHOTO BO3ACUCTBHS Ha OPraHU3M
YEJI0BEKa,;

ISl 00y4aroIUXCsl ¢ OrPAHMYEHHBIMU BO3MOKHOCTSMH 3/I0POBbS: YMEHHE NPUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HAHUS BEIIECTB U XMMHYECKUX SIBICHUI;

IUIA CIeNbIX M CIa0OBUAAIIMX OOy4YalOUUMXCA: YMEHHE MCIOJIb30BaTh peEIbe(HO-
TOYEUHYI0 cucreMy o6Oo3HaueHuit JI. bpaiing gnsa 3anucu  xumMudeckux  (Hopmyi.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBo 4acoB

Ne DJIeKTpOHHBIe (LM(pPOBHIE)
HanmeHnoBaHue pa3/iesioB U TeM NMPOrpaMMBbl Kontpoasusl | IlpakTuuec
n/n Bcero o0pa3oBaTesibHbIE pecypchl
e padoTnbI KHe padoThl
Pa3gen 1. Teopernueckne 0CHOBbI OPraHU4eCKOH XUMUH
IIpenmer opranuyecko XumMuu. Teopust CTpoeHUs
1.1 pel P . p P 3 bubmoreka I1{OK https://myschool.edu.ru/
oprannyeckux coequernit A. M. bytineposa
Wroro mo pazaeny 3
Pasnea 2. Yuiesogopoasl
2.1 [IpenenbHbIE YIIeBOAOPOIbI — aTKaHbI 2 bubmuoteka LIOK https://myschool.edu.ru/
HenpenenbHbIE YIIIEBOIOPOIBI: ANKEHBI, ATKaIUCHBI,
2.2 pel . HOPOA A 6 1 bub6moreka I{OK https://myschool.edu.ru/
AJTKHHBI
2.3 ApomMaThuecKue yriaeBoa0POIbI 2 bub6moreka I{OK https://myschool.edu.ru/
[IpupoaHbIE UICTOYHUKH YIIIEBOJOPOJIOB U UX
2.4 PHpoa e HOPOA 3 1 bub6moreka I{OK https://myschool.edu.ru/
nepepaboTka
Wtoro no pasaeny 13
Paznen 3. Kucaopoacoaep:kamnue opranneckue coeJuHeHHust
3.1 Cruptel. Deron bubmmoreka [1OK https://myschool.edu.ru/
3.2 Anwaerunsl. KapOoHoBbie kucaoThl. CiaoxHbIC 3DUPBI 1 bu6muoreka L{OK https://myschool.edu.ru/
3.3 VrimeBoanl 1 bu6muoreka LIOK https://myschool.edu.ru/
Hroro o pazzeiny 13
Pa3gen 4. Asorcoaepxaniye opraHn4ecKue CoOeMHECHUS
4.1 AMUIHBI. AMUHOKHCIOTHI. belkn 3 bu6muoreka L{OK https://myschool.edu.ru/

17



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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https://myschool.edu.ru/
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Hroro mo pazneny 3
Pasnea S. BeicokoMOJIeKYJIIPHBIE COEIMHEHUSA
5.1 [Tnactmaccel. Kayuyku. Bomokna 2 bubnunorexa LIOK https://myschool.edu.ru/
Hroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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https://myschool.edu.ru/

11 KJIACC

KoaunuecTBo yacoB

Ne DJIeKTpOHHBIe (LM(pPOBHIE)
HaumeHoBaHue pa3iesioB M TeM NPOrpPaMMbl Konrpoasusl | IIpakTuuec
n/n Bcero o0pa3oBaresIbHbIE pecypchl
e padoTbl KHe padoTbl
Pasnen 1. Teoperudeckue 0CHOBbI XUMHU
Crpoenue atomoB. [lepuoanueckuii 3ak0H U
11 [lepuoauueckas cuctema XuMudeckux smemeHTos [1. U. 3 bubmuoteka LIOK https://myschool.edu.ru/
MenpeneeBa
1.2 Crpoenue BemiectBa. MHOrooOpasue BeiecTB bubmuoteka LIOK https://myschool.edu.ru/
1.3 XUMUYECKUE PEeaKINH 1 1 bubmuoteka LIOK https://myschool.edu.ru/
Hroro no pazneny 13 bubmuoteka LIOK https://myschool.edu.ru/
Pasznen 2. Heoprannueckasi Xumus
2.1 MeTtamib bubmoreka I{OK https://myschool.edu.ru/
2.2 Hemeramisr 1 bu6moreka I{OK https://myschool.edu.ru/
2.3 CBs13b HEOPTAHUYECKUX U OPTAaHUYECKUX BEIIECTB 2 bubmumoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 17 bub6moreka I{OK https://myschool.edu.ru/
Pa3nena 3. XumMus u ;Ku3Hb
3.1 XuUMUA U KU3HD 4 bu6moreka I{OK https://myschool.edu.ru/
Htoro no pazgeny 4
OBHIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3
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YYEBHO-METOANYECKOE OBECIIEYEHME
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJISA YYEHUKA

* Xumus, 10 xknacce/ T'abpuensa O.C., O01iecTBO ¢ OrpaHUUYCHHOM
0TBETCTBEHHOCTHIO «IPODAY»; AkunonepHoe obmiectBo «M3naTenbcTBo
«IIpocsewmenue»

* Xumus, 11 knacc/ I'abpuensa O.C., O0111ecTBO C OrpaHUYEHHOMN
O0TBETCTBEHHOCTHIO «JIPODAY; AxuinonepHoe oo61iecTBo «3naTenbcTBO
«IIpocBemienue»

BBG}II/ITG BApUAHT

METOIUYECKHUE MATEPUAJIBI JIJISA YUUTEJIS

Beenute 1. O.C.I'abpuensn, I.I.JIpicoBa «Xumus MeTtoaudeckoe nocooue —
0a30BbIi ypoBeHBY - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XuMusi B TeCTax, 3ajavax,
ynpaxkaeHusx. 11 kmace» — M.: Jlpoda, 2023 rox.

3. O.C.I'abpuensn, I[1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kacc:
KonTponbHbie 1 TpoBepoUYHbIe PaboThI K yueOHUKY». — M.: JIpoda, 2021 1.
4. O.C.I'abpuensn, I.I"JIpicoBa, A.I.BBeaenckas «Xumus 11 kmacc:
Hacronpnas kaura msa yautens». Yacte 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensn, I'I'.JIsicoBa, A.I'Benenckas «Xumus 11 kiacc:
Hacrompnas kaura msa yautens». Yacts 2 — M.: JIpoda, 2022 rog.
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MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

Beenure  BBemutemannsichttp://www.chemnet.ru I'azeta «Xumusi» u cat
IUIS yauTens «SI Uy Ha ypOK XHMHIKD

http://him.1september.ru Equnas xomnexius LIOP: [IpenMeTHas KOIIeKIus
«XHUMUA»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbIC
sKCIepuMenThI: XxuMmusi. Komnekuus Poccuiickoro o6meo6pa3oBareibHOTO
ropraja

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnrkdepoBoii

http://www alhimik.ru Bcepoccuiickas omumiinaia MIKOJIbHAKOB 110 XUMUU
http://chem.rusolymp.ru Oprannueckas XUMHUS: SJIEKTPOHHBINA YUCOHHK ISt
CpPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: SJICKTPOHHBINH yU4COHUK
http://www hemi.nsu.ru OTKpeITBIH KOMIEIK: XUMHUS
http://www.chemistry.ru JlucraniinonHnas oJMMITHaa M0 XUMUU:

TEJICKOMMYHHUKAIIMOHHBIA 00pa30BaTeIbHbIN MTPOCKT
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