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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpeIHEro oOiero oOpa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii @enepannn», TpeOOBaHUI K pe3ybTaTaM OCBOEHUS
denepanbHOl  00pa30BaTENBPHONW TPOTPAMMBI CPETHEro OOIIero 00pa3oBaHUS
(®OIT  COO), npencraBieHHbix B  DemepanbHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM cTrangapre COO, c¢ yuérom KoHienuuu mnpenoaaBaHus
yueOHOro mpeaMera «XuUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
Qdenepanvy, peaqu3yOIIMX OCHOBHBbIE OOpa3oBaTelbHbIE MPOTPAMMBbI, U
OCHOBHBIX ToioxkeHuM «CtpaTeruu pa3Butus BocnuTaHusi B Poccuiickoi
®enepanun Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpPOrpamMMbl MO XUMHUHU, K OINPEIEICHUIO
oO1el cTpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTUs O0OyYarOIIMXCsl CPEACTBAMU
yueOHoro npeameta «Xumus» 1 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
koHuentyainbHble ToyiokeHuss GI'OC COO o B3auMO0OYCIOBICHHOCTH IICJICH,
COJICpKaHMs, PE3yIbTAaTOB OOy4YeHUST U TpeOOBaHUM K YpPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBITTYCKHUKaAMHU
o011eo0pa3oBaTeabHON OpraHU3alluy, SBJSETCS HEOThEMJIEMOM YacThi0 HX
oOpazoBaHHOCTH. OHO CHYXUT 3aBEpLIAIOUIMM JTAllOM peald3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX I[EHHOCTEH, NPHUCYLIUX
LEJOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHMsI 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYIbTYPhI
YelloBeKa, a TakKe DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pOBbI0 M MNpUPOJHON cpeae. Peamusyercs xumudeckoe 00pa3oBaHHE
00yyJaroIMXcsl Ha YPOBHE CPEAHEro 0o0IIero oOpa3oBaHus CpeICcTBAaMU y4eOHOTO
npeaMera «XUMHS», COJAEpNKAaHUE UM TIOCTPOCHHE KOTOPOTO OIpEIEeHbl B
mporpaMmMe M0 XUMHH C YYETOM crheluduKd HAyKd XUMHH, €€ 3HAYCHHUS B
MMO3HAHUU TIPUPOJIBI M B MaTEPUATBHOM JKM3HU OOIIECTBa, a TaKXkKe C Y4ETOM
oOluX 1ejned W NPUHIMIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero oorero oopasoBanus B Poccuiickoit denepanuu.

XuMUsl KaK 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HayK WUIpaeT 0coOyIko pojb B
COBPEMEHHOM IUBMIM3AIMH, B CO3JaHMHU HOBOW 0a3bl MaTepUaNbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (HOPMUPOBAHKE PAIMOHAIBHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHME€ LEJIOCTHOIO MPEJCTaBICHUS 00 OKpPYKAIOIIEM MHUpE KaK O €IUHCTBE
OpUPOABl U YEJOBEKa, KOTOpoe (GOpMHUPYETCs] B XMMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIET0 MHPA, OCO3HAHHUS B3aHUMOCBSI3U MEKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00J1aCTSIMU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYSl C APYTUMU €CTECTBEHHBIMU HayKaMH, XHUMUsS CTajna
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOIUMBIM YCJIOBUEM YCIEIIHOTO
TpyAa W KU3HM KaxJaoro wieHa oOmiectBa. CoBpeMeHHas XHUMHS KaKk Hayka
co3MJlaTelIbHAs, KaK HayKa BBICOKMX TEXHOJOTH HalpaBjieHa Ha pelIeHue
r00anbHbIX TPOOJIEM YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TUIIEBOM, SKOJOTUYECKON OE30aCHOCTH U OXPaHbI 3/J0POBbSL.

B coorBercTBUM ¢ OOMMMH UEISIMH U MPUHLMIIAMH CPEIHET0 OOIIEero
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—-11 xmaccel, 0a30BbI YPOBEHD
M3Y4YCHUS) OPUCHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O MM JUIsi  BbIpAOOTKA  MHPOBO33PEHUECKHUX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHUS B JKU3Hb COLMyMa, MPOJIOJHKEHUS
00pa3oBaHUsI B Pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocraBisiomiuMu  npeaMeTa «XUMUsD SBIAIOTCS 0a30BbIE  KypChl —
«Oprannyeckas xuMus» U «OOmas W HeopraHWYeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJICP’KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMa
3HAHUU MO HEOPraHWYECKOW XUMHHM (C BKJIIOYEHHUEM 3HAHWU U3 OOIIeld XUMUM) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHME JAHHOW CHCTEMBI 3HAHWM NPU U3YYEHUHU
npeaMera oOecleynBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCEr0 MHOIroo0Opasus
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMHUH.

Crpyktypa comepxkaHus KypcoB — «Opranmdeckas xumus» u «OOmas u
HEOpraHuveckas XuMus» cQopMupoBaHa B MpoOTrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOr0 TMOAXO0Ja K HU3YyYCHUI0 Y4YeOHOTO MaTepuasia M 00yCIOBJIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUM Ha  OMNpeAeTEHHBIX
TEOPETUYECKNX YpPOBHsIX. Tak, B Kypce€ OpPraHMYECKOW XHMHUU BEUIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHHSI OPTraHUYECKUX
COCMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMHUUECKUX U  AJICKTPOHHBIX
MPEACTABICHU O cTpoeHuH BemiecTB. (CBeneHHuss 00 U3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCS B Pa3BUTUU — OT YTJIEBOJOPOJIOB JI0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIUHEHUW. B Kypce OpraHnMdeckol XUMHUHU TOJIYYarT pPa3BUTHE
chOopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MpeACTaBICHUS] O XUMHUYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON PEaKIIUH.

[Tonq HOBBIM yrJIOM 3peHUs B mpeaMere «XuMmus» 0a30BOT0 YypOBHS
paccMaTpuBaeTCs W3yUYCHHBIH Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKH MaTtepuan ¢ (PaKTOJIOTHYECKHUE CBEICHUS O BEIIeCTBAX U
XUMUUYeckoi peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas U HeopraHudecKas
XUMUSD» O0yYaroUMMCsl TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYECHHE
MEPUOINYECKOTO 3aKOHA C OOMIETEOPETUYECKUX M METOIOJOTHUYECKHUX TMO3UITHH,



riy0Xe TMOHSATh MCTOPUYECKOE H3MEHEeHHe (YHKIUH O3TOro 3aKoHa — OT
000011210111 H 10 0OBSICHSIONICH M POTHO3UPYIOIICH.

Ennnas cucrema 3HaHUK O BaKHEWMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a4 TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX MpoTeKaHus naonosHsercs B Kypcax 10 m 11 kiaccos
AJIEMEHTAMHM COJEPKAHUS, HUMEIOIHNMU KYJIbTYPOJOTHYECKAN W TMPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMHHU C
IPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B INO3HABATEIIbHOM W MPAKTHYECKOU
NEeSATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHHUIO YBAaKEHHUSA K IMPOLECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npobiemMax, CBSI3aHHBIX C XHMMHUEW, KPUTUYECKH OCMBICIMBATh WHOOPMAIUIO U
NPUMEHATh €€ [JIs1 TIONMOJIHEHUS 3HAHUM, PELICHUS] WHTEUICKTYyalIbHBIX W
AKCIIEPUMEHTAJIBHBIX UCCIEA0BATENbCKUX 3a1a4. B 1enom comepkanue yueOHOro
npeamMera «XHUMHS»  JAHHOTO  YPOBHS  M3Y4YEHUS  OPUEHTHUPOBAHO  HA
(opMupoBaHre y 0OYyYarOIIMXCS MHPOBO33PEHUYECKONW OCHOBBI ISl MOHUMAaHUS
¢unocopckux HaeH, TaKuX KaK: MaTepUalbHOE €IMHCTBO HEOPIaHMYECKOTo M
OpraHUYeCcKOro MHpa, OOYCIOBJIEHHOCTh CBOWMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, I[T03HABAEMOCTh TMPUPOJHBIX SABJICHUM MYTEM OKCIEPUMEHTAa U
pEelIeHUs] TMPOTHUBOPEYUN MEXJIy HOBBIMH (akTaMu ©  TEOPETUUYECKUMH
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEUICHUHU DKOJIOTHUECKUX Mpodiem, a
TaK)Ke Mpo0JIeM COEpexKEHUsT IHEPTETUUECKUX PECYPCOB, ChIPbsl, CO3/1aHUSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nnane pemeHus 3agay  BOCIHUTAHUS, Pa3BUTUA M COLMAIM3ALINU
oOydJaronuxcsi MPUHATBIE TPOrPAMMON MO XUMHH TOAXOJBI K OMNpPENEICHUIO
colepkaHUsi M TOCTPOCHUSI TpeAMeTa mpeaycMaTpuBaioT GOpMHpPOBaHUE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUWA, HWMEKOIIMX 0a30BO€ 3HAaYEHUE I
pa3IMYHBIX BHUJAOB JEATENBHOCTU: pEIIEHUs MpodsieM, TOUCKa, aHaau3a M
00paboTku uHbOpMaIi, HEOOXOIUMBIX JJI IPUOOPETEHUSI OTIBITA MTPAKTUYECKON
U UCCJEAOBATEIbCKOM JEATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B npaktuke mnpernojaBaHus XUMUU Kak Ha YpPOBHE OCHOBHOTO OOILEro
00pa3oBaHus, TaK U HA YPOBHE CPEIHETO 00IIero 0Opa3oBaHus, IIPU OMPECICHUN
COZICPKATEIIbHOW XapaKTEepUCTUKHU I1IeJIe HM3y4YeHUs MpeaMeTa HamnpaBICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAUIIMOHHO TpH3HAETCS (POpMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJNYECKOW TOYKM 3PEHHsI TaKOM IOAXOJ K OIPEACICHUIO LENEH U3Y4YEHHUs
MpeaMeTa SABISIETCS BIOJIHE ONPABIaHHBIM.



CornacHo JaHHOW TOYKE 3pEHUs TJIABHBIMU LIEJIAMH H3YyYEHHs MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsFOTCS:

e (QopMupoBaHHME CHCTEMBl XHMHUYECKHX 3HAHWWA KaK BaKHEUIIEH
COCTaBIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHPA, B OCHOBE KOTOPOU
JeXKaT KIIOYEBBbIE MOHATUSA, (yHIAMEHTAIbHbIE 3aKOHBI U TEOPUH XHUMHUU,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M MOHWMAHHE CYIIHOCTU JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUIN O HAyUYHBIX METOJaX MO3HAHUSA
BEIIECTB W XUMHUYECKHX peaKlMuid, HEOOXOAMMBIX i NPUOOPETeHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHIA,
UMEIOLINX MECTO B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOMN KU3HH;

e pa3BUTHE YMEHHI U CIIOCOOOB JIEATEILHOCTH, CBI3AHHBIX C HAOIIOJICHUEM U
OOBACHEHHEM XHMHYECKOIO HKCIIEPUMEHTa, COOJIOACHUEM  IPaBUI
0e3011acHOr0 OOpaIeHUs C BEIICCTBAMH.

Hapsiny ¢ aTuM, copepxaTenbHasi XapaKTepUCTUKA IeJIel U 3a/1a4 U3y4eHUs
peaMeTa B IporpamMme 1Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHUOPUTETAMHU B CHUCTEME CpenHero oduiero oopasoanusi. CeroaHs B
IpernofaBaHUM ~XAMUU B OOJNbINEH  CTEMeHH OTHAETCsl  MPEANOYTCHHE
OPAKTHUYECKONH KOMIIOHEHTE COJepKaHus OOydeHHus, OPHEHTUPOBAHHOM Ha
HOJrOTOBKY BBITYCKHHKA 00I11€00pa30BaTEeIbHON OpraHu3alvy, BIaJCIOIIEr0 He
Ha0OpOM 3HaHMM, a (QPYHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CHOCOOaMU U
YMEHUSMH aKTHBHOTO TOJIYYCHHUS 3HAHWUN M MPUMEHEHUS WX B PEaTbHOU KU3HH
JUTS pEIIeHs] TPAKTHUECKUX 3a7ad.

B cBs3m ¢ 3TUM mpu W3y4YeHUHW TMpeaMeTa «XUMHUS» JOMHUHHPYIOIIEe
3HaUYCHUE MPUOOPETAIOT TAKKE 1NN U 33]Ia4H, KaK:

ajanrtanus oO0yJaromuxcs K yCJIOBUSM JIWHAMUYHO Pa3BUBAIOILIETOCS MHPA,
dopMupoBaHHE  WHTEIJICKTYyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPAMOTHBIX
pEIICHNI B KOHKPETHBIX KU3HCHHBIX CUTYAIUSX, CBA3AHHBIX C BEIIECTBAMU U MX
MIPUMECHEHUEM;

dopmupoBaHne y OOy4aromuxcs KIIOYEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHUBEPCATbHOE 3HAYCHHE Ui Pa3lUYHBIX BUJIOB
NeSATEeILHOCTH: PElIeHHs MpoOJieM, MOMCcKa, aHaian3a U 00paboTKu MHGOpPMAIIHH,
HEOOXOAMMBIX [JIsi TPUOOPETEHUs OIbITa JEATeTLHOCTH, KOTOpas 3aHUMAaET
BaXHO€ MECTO B T[IO3HAHWM XHUMHH, a TakKe I OICHKH C TIO3HIHA
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB W XMMHYECKUX
IIPOLIECCOB HA OPTaHU3M Y€JIOBEKa U MPUPOAHYIO CPELY;



pa3BUTHE TTO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN 00y4arOIINXCs: CIOCOOHOCTH CaMOCTOATENLHO TPUOOPETaTh HOBBIC
3HAHMS 110 XMMHUHU B COOTBETCTBHH C )KU3HEHHBIMHU MMOTPEOHOCTSIMHU, UCIIOIH30BaTh
COBpeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJIA TIONCKA U aHam3a yIeOHOU u
HayYHO-TIOMYJISIPHOM HH(POPMAITUN XUMHUYIECKOTO COJICPKaHUS;

dbopMHpOBaHKE U PA3BUTHE Y 00YUAIOIIUXCS ACCOIUATUBHOTO U JIOTUYECKOTO
MBIIIJIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE 0COOEHHO
HEOOXOAWMBI, B YAaCTHOCTH, TPH IUIAHUPOBAHUH W TMPOBEACHUH XUMHUYECKOTO
AKCIICPUMEHTA;

BOCIIUTaHUE Yy oOydarommxcss YOEXKIEHHOCTH B T'YMaHUCTHUYECKOU
HAIMPaBJICHHOCTH XMMHH, €€ Ba)XHOW POJM B PEHICHUH TJI00ANIBHBIX MpoOiieM
PaIMOHAIIBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOJHEHUS YHEPTETHUECKUX PECYpPCOB U
COXpaHEHUSI TPHUPOIHOTO PABHOBECHs, OCO3HAHUS HEOOXOJAMMOCTH OEPEKHOTO
OTHOIIEHUS K TIPUPOJE M CBOEMY 37I0POBBIO, a TaKKe MPUOOPETECHUS OIBITA
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM IS TPUHSATHS TPAMOTHBIX DPEIICHH B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yueOHOM miaHe cpeaHero oOmiero oOpa3oBaHUs Y4Y€OHBINM MpeaMeT
«Xumus», u3ydaeMblii Ha 0a30BOM YpOBHE, SIBIIICTCA O0S3aTEIbHBIM YYCOHBIM
IPEIMETOM.

OO611ee ynciio 4acoB, OTBEIEHHBIX JIs1 U3YyYEHUS XUMUU, HA 0a30BOM YPOBHE
cpeaHero oOrero odpazoBaHus, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 yac B Henenio).



COILEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHNYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMUM

IIpeameT opraHuYecKol XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
MOJIyYEHUM HOBBIX BELIECTB M MaTepHalIoB. Teopus CTPOECHHS OPraHUYECKUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHHsI. CTPYKTypHBIE (POPMYJIBI
OpraHMYecKUX BenlecTB. l'omoisiorusi, wu3omepus. XHUMHYECKass CBA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBSI3U.

[IpencraBnenue o kiaccupuKaluyd OpraHuyecKkux BemecTB. HomeHknarypa
OpraHUYEeCKUX COEIWHEHHH (CHCTeMaThyecKas) W TpUBHAJIbHBIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPIraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB M HX IPEBpALICHUIL:
O3HaKOMJIEHHE ¢ oOpa3llaMu OpraHMYeCKMX BELIECTB M MaTepuajaMd Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJl OpPraHMYECKHX BEILIECTB, HAOIIOACHHE U
ONKCaHUE JEMOHCTPALUOHHBIX OIBITOB IO MPEBPAIEHUIO OPIrAaHUYECKUX BELIECTB
MIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHMW psAA. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN aJKaHOB: (U3MUECKUE M XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUus] W TOpPEHHUs), HAXOXKICHHE B NPHUPOAE, NOJIYy4YCHHE U
IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHN Psii. DTUIIEH U MPONMIEH —
MPOCTEUIINE TPEICTABUTENN aJKEHOB: (M3MUYECKUE M XUMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TaJOrN€HUPOBAHMS, THApPATAlMU, OKUCIEHUS U
NOJIMMEPHU3ALIHH ), TOJIyYeHUE U IPUMEHEHHUE.

Anxaauensl: OytagueH-1,3 u MerunOytagueHn-1,3: cTpoeHue, BakKHEWUIIHUE
XUMUYECKUE CBOWCTBa (peakuus noiaumepusaunu). [lonydeHue CHHTETHYECKOIO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUM psifi. ALIETUIIEH
— TMPOCTEUIIMIA TMpPECTaBUTENb QJIKHHOB: COCTaB, CTpOEHHUE, (U3UYECKUE WU
XUMUYECKUE CBOMCTBA (pEaklMK THAPUPOBAHUS, TaJOr€HUPOBAHUS, THIPATALIHH,
TOpEHUs), OJYYEHUE U TPUMEHEHUE.

Apenbl. beHson: cocrtaB, cTpoeHHe, (PU3MUECKHE M XUMHUYECKHE CBOWCTBA
(peakuuu rajJoreHUpoBaHUS U HUTPOBAHHUS), MOJIYYEHUE U MPUMEHEHUe. 10ayon:
cocmas, cmpoeHue,  ¢usuyeckue U  Xumuueckue  ceolcmea  (peaxkyuu
2a102eHUPOBANUS U HUMPOBAHUS), noyuenue u npumeHenue. TOKCHYHOCTh apEeHOB.



I'eneTnueckas CBSA3b MEXAY YIVIEBOAOPOJAMH, NMPUHAMICKAIUMHU K Pa3IMYHBIM
KJIacCaM.

[IpuponHble MCTOYHMKM YrIAeBOAOPOAOB. I[IpHponHbBIN ra3 W MOIyTHBIE
HeTsaHbie Ta3pl. HedTh n e€ mpoucxoxaenune. Crocobsl mepepaboTku HedTu:
MIEPErOHKa, KPEKUHI (TEepMHUYECKHM, KaTalUTHYECKHil), muponu3. IIpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTU U B ObITy. KaMeHHBbIN
yToJib U IPOAYKTHI €0 MepEpPadOTKH.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M HUX IPEBpAIICHUIL:
O3HaKOMJIEHHE ¢ oOpasllaMd IUTAaCTMAcC, Kay4yyKOB M PE3UHBI, KOJUICKIUH
«Hedpte» u  «Yromp», MOAETUPOBAHUWE  MOJEKYJ]  YIVIEBOJAOPOJIOB U
raJIOr€HONPON3BOIHBIX, IIPOBE/ICHUE MPAKTUYECKONW PabOThl: MOJIYYEHHE 3TUIICHA
Y U3yYEHUE €TO CBOMCTB.

Pacuérnpie 3amaun.

Bbrluncnenuss 1o ypaBHEHMIO XUMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WIM MPOAYKTA PEAaKLUU 110 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

KucJiopoacoaep:kamnue oprannyeckue CoeAUHEHUs

IIpenenpHble OQHOATOMHBIE CHUPTHL. MeETaHOI M 3TaHOJ: CTPOCHHE,
¢usznyeckue MU XUMHUYECKHE CBOMCTBa (pEakUMM C aKTUBHBIMHU MeETajllaMH,
raJIoreHOBOJOPOJaMH, TOpEHHue), NpuMeHeHue. BogopoaHbie CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. [[elicTBME METaHOJIA U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbl€  COMPTBL. OJTWICHIJIMKOJIb W  TJIMLEPUH: CTPOCHHE,
(¢u3nueckue W XUMHUYECKHE CBOWMCTBA (B3aMMOJEWCTBHE CO ILIETOYHBIMU
MeTa/llaMH, KaueCTBEHHas PEaklus Ha MHOIOAaTOMHbIE cHMpThl). [leficTBue Ha
opraHusM uenoBeka. [ [pumeHenue rauueprHa U 3TUIIEHTJIMKOJIS.

@deHoJI: CTpOEHHE MOJICKYJbl, (HU3NYecCKue U XUMHUYECKHE CBOICTBA.
Toxcuunoctsb denona. [lpumenenue penona.

Anpperunpl U kemouvl. DOpMANBAETHA, AalETAIBIETHA: CTPOCHHUE,
(¢usnyeckue M XUMHUYECKHE CBOMCTBa (peaklUuUy OKHUCICHHUS W BOCCTAaHOBJICHUS,
KaueCTBEHHbIE PEAKIUH ), IOJYyYEHUE U TPUMEHEHUE.

OOHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCyCHasi KMCIJIOTBI: CTpOCHHE, (PU3NYECKUEe U XUMHUYECKHEe CBOMCTBA (CBOMCTBA,
oOurue I Kiacca KUCIOT, peakius 3TepuuKalnmn), ModydeHrHe U MpUMEHEHHE.
CreapuHOBasi MU OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTENIM BBICHIMX KapOOHOBBIX
KHUCJIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICUCTBHE.

Cnoxsble 3GuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponus
cinoxHbIX 3¢upos. XKupsl. ['maponus xupos. [Ipumenenue xupos. buonornueckas
POJIb )KUPOB.




VYrineBompl:  cocTaB, KiacCU(UKAIUA ~ yIrIeBOAOB  (MOHO-, JOU- W
noJyiicaxapuibl). ['moko3a — nmpocTeiimii MoOHOcaxapui: 0COOEHHOCTH CTPOEHUS
MOJIEKYJbl, (U3MYECKHUEe U XUMHYECKHE CBOWCTBAa (B3aMMOJCHCTBHE C
ruapokcunom Meau(ll), okucnenne ammuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHE TJIFOKO3bI), HAXOXKJICHHE B NPHUPOAE, NPUMEHEHHE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupojasbie noaumepsl. CTpoeHne Kpaxmania U
nemutono3sl.  dusnyeckne M XMMHUYECKME CBOWCTBA Kpaxmana (THApoJu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB W HUX MpEeBpaIleHUIl:
OpoBeieHHE, HAOJMIOJCHUE W OINMCAaHUE JEMOHCTPALlMOHHBIX ONBITOB: TOPEHHUE
CHUPTOB, KAUECTBEHHBIC PEAKLUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIa
okcunoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHCTBHE TJHUIIEPUHA C
ruapokcuom meau(ll)), anpuerunoB (OKMCICHUE aMMUAYHBIM PacTBOPOM OKCHA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumojeiicTBUEe Kpaxmana C HOJOM),
IPOBEICHHE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTHI.

Pacuérnpie 3amaun.

Bbluucnenuss mo ypaBHEHMIO XHMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IIPOJIYKTA PEAKIMH IO U3BECTHBIM MAcce,
00BbEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WM TPOIYKTOB PEAKIIUN).

A3zoTrcoaeprkane OpraHn4ecKue COeTUHEHMSL.

AMMHOKHCIIOTBHI KaKk am(pOTepHble OopraHudeckue coequHeHus. Ousnyeckue
U XMMHYECKHE CBOMCTBAa aMHUHOKHUCIIOT (Ha MpuUMepe riauluHa). buonoruueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTunpl.

benkn kak nOpHpoOHBIE BBICOKOMOJIEKYIJISIpHBIE coeauHeHus. [lepBuunas,
BTOpUYHAsA M TPETUYHAs CTPYKTypa OenKkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YEHHMsS BEIIECTB M WX IPEBpALICHUIL:
HaOJII0/IEHUE U OMHCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalus OeKOB IpU
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BoicokomoiiekyJisipHbIe cOeTHHEeHUS

OCHOBHBIE MOHATHS XWMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MMOJIUMEPU3ALNU, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJSPHBIX COCAMHEHUN —
MOJIMMEPHU3ALIMS U MTOTUKOHACHCAIHS.

OKCHepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
O3HaKOMJIEHHE C 00pa3laMH MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIAaCTMAce,
KAay4yKOB.

MexnpenMeTHbIE CBSI3H.



Peann3zanns MeXnpeIMETHBIX CBA3EH MPHU U3YYEHUH OPTaHUYECKON XWMUU B
10 xnacce ocCylIeCTBIIETCS 4Yepe3 HCIOJIb30BAHME KAK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHSTHN, TAaK W TOHSATHN, SBJSIIOIIMXCS CUCTEMHBIMHU JUISI OTAECIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'0 IIUKJIA.

OO01re ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (PakT, runoresa,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, KJIacCU(PUKALUS, MEPUOIUIHOCTb, HAOIIOACHUE,
MU3MEpPEHNE, IKCIIEPUMEHT, MOAECIUPOBAHUE.

®u3uka: MaTepus, DOHEpPrus, Macca, aTroM, DJJEKTPOH, MOJEKYJa,
SHEPreTUYECKUIl YpPOBEHb, BEILIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSIHHE
BEIIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTUBHbIE BenlecTBa (O€IKW, YIJIEBOIbI, KHUPBI,
(epMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKONAEMBbIE, TOILIMBO,
pecypcehl.

TexHonorus: NHUIIEBbIE NPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO IUTAHWUS,
MOIOIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE IIPENapaThl, MATEPUAIIBI U3
HWCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIAA N HEOPTAHUYECKASA XUMMUA

Teopernyeckue 0CHOBbI XUMHUM

XuMu4eckuii 3neMeHT. AToM. Sapo aroma, H30TOMNBL. DJIEKTPOHHAsS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIC OpOHTaIH, S-, P-, d-
aneMeHThl. OCOOCHHOCTH pachpeesieHrs AJIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. IIEKTPOHHAS KOH(UTYpAIIHS ATOMOB.

[Tepnonnueckuit 3axkoH u llepuoanyeckas cucreMa XUMHUYECKHUX IJIEMEHTOB
1. 1. MenneneeBa. Cs3b nepuoguyeckoro 3akona u Ilepuoguyeckoil cucTemsl
xuMu4eckux aneMeHToB JI. M. MeHnpaeneeBa ¢ COBPEMEHHOM TEOPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBONUCTB XUMHUYECKUX ODJIEMEHTOB W
00pa3yeMbIX MMH MPOCTHIX U CIOKHBIX BEIIECTB IO TPYINaM W TMEPHUOJIaM.
3HaueHUE NEPUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBsI3b. BUIbl XHUMHUYECKOH CBSI3U
(KoBaJICHTHasi HEMOJISIpHAsE W TOJISIpHAsl, MOHHAs, METaJIM4eckas). MexaHUu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XHMMHUYECKOW CBA3M (OOMEHHBII U JOHOPHO-
akuenTtopHsiii). Bomoponnas cBsa3b. BaneHTHOCTb. DIEKTPOOTPHUIATENIHHOCTb.
Crenenb okucieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYISIPHOTO W HEMOJEKYJSIPHOIO  CTPOEHMS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOKMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[londatne o gucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10151 BElecTBa B pacTBOpE.

Knaccudukanus HEOpPraHU4EeCKUX COECIMHEHU. Howmenxknatypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYECKas CBsSI3b HEOPraHWYECKHUX BELIECTB,
IPUHAJIEKAIINX K PA3JITUYHBIM KIIACCaAM.

Xumuueckas — peakuusa. Kiaccupukanmss —XMMHYECKHMX — peakiuil B
HEOPraHWYeCKOM M OPraHUYeCKOW XMUMHUHU. 3aKOH COXPAHEHUS MacChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUU MPU XUMUUECKUX PEAKIIHIX.

CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT pa3IMyHbIX (akTopoB. OOpaTuMbIe
peakuuu. XuMmu4yeckoe paBHOBecue. DakTOpbl, BIHSIOMIME HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

Onektponutuueckas auccounanus. CuipHble U ciadbie anekTpoiauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCJas, HEUTpaIbHas, MEIOYHAS.

OKHCIIATENTEHO-BOCCTAHOBUTENBHBIE PEAKIIH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BEUIECTB W MX MPEBPAILICHHI:
nemoHcTpanus Tabmun «[lepuonnueckas cucrema xumuueckux asnementos JI. U.
MenneneeBay, U3ydeHHUE MOJIENIEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJeHUE U
ONKCaHUe JEMOHCTPALMOHHBIX U J1a00OPaTOPHBIX OMBITOB (Pa30XKEHUE MEPOKCUIA
BOJOPOJA B MPUCYTCTBUM KaTaIU3aTOPa, ONPEIEICHUE CPEABI PACTBOPOB BEIIECTB
C TIOMOUIBI0 YHUBEPCAIBHOTO WHJIMUKATOpPA, PEAKIMM HWOHHOrO OOMEHa),
IPOBEJICHUE TIPAKTUYECKON paboThl «BnusHue pa3nuuHbix (akTOPOB Ha CKOPOCTh
XUMHUYECKOUN peaKium».

Pacuérnpie 3amaun.

Pacuétsl 10 ypaBHEHUAM XHMHYECKUX pEaklWil, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PAacCUE€Thl C HCIOJIb30BAHUEM IOHATHUS «MaccoBast
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xumust

Hemerannel. Ilonoxkenne HemerauioB B llepuomnueckont  cucreme
xuMuueckux sneMeHToB J[. M. MenpaeneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB.
®u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOIHMS HEMETALIOB (Ha MpUMEpe
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaKHEWIUX HEMETAUIOB (TaJIoT€HOB, CEpPhl, a30Ta,
dochopa, yrmepoma U KpeMHHMSI) M UX  COEIMHEHUM  (OKCHIIOB,
KHCJIOPOJCOAEPKAIIMNX KUCIOT, BOJOPOAHBIX COETUHEHUN).

[IprMeHenne BaKHEUIINX HEMETAJIOB U UX COCAMHEHUM.



Meramnel. [lonoxenne meramnos B [leproanueckon cucremMe XMMHUYECKUX
sanemeHToB [I. . MenpaeneeBa. OCOOEHHOCTU CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. O0mue gusndeckue cBoicTBa MeTauioB. CIIaBbl METAIJIOB.
DNEeKTPOXUMHYECKHUI psAJl HAPSHKEHUI METAILJIOB.

XUMUYECKUE CBOMCTBA BaXKHEUIIMX METAUIOB (HATpUM, Kaaui, KalabIUW,
MarHui, alfOMUHUH, LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue cnocoObl MonyyeHuss MetauioB. [IpuMmeHeHne meTamioB B ObITY U
TEXHUKE.

OKCIEepUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUI:
U3y4YeHHE KOJUIEKINH «MeTayuibl U CIUIaBbl», O0Opa3l0oB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJa4, HaONIOJIEHWE W ONHCAHME JIEMOHCTPAL[MOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJEICTBHE T'MAPOKCHAA ATIOMHUHHS C PAaCTBOpPaMHU
KHCJIOT U IIEJI0Ye, KaYECTBEHHBIE PEAKI[UU HA KATUOHBI METAJLIOB).

Pacuérnpie 3amaun.

Pacuérbl Macchl BemiecTBa WiIM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WIK 00BbEMY OJHOIO W3 YYaCTBYIOLUIMX B pPEaKLUU BELIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CITU OJHO
13 BELIECTB UMEET ITPUMECH.

XuMus 4 )KU3Hb

Ponp xuMum B oOecrieueHHH 3KOJOTHYECKOM, YHEPTeTHUYECKON W IMHIIEBOM
0€30MacHOCTH, pa3BUTUU MeAuLUHbL. [loHSATHE O HayyHBIX METOJaxX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBinenuss 00 oOOHMX HAay4YHBIX MPHUHIMIAX HTPOMBIIUIEHHOTO
IIOJIyYEHHUs] BAKHEUILINX BEILECTB.

YenoBek B MHpE BELIECTB M MATEPHUANIOB: BaXKHEHIIWE CTPOUTEIIbHBIC
MaTepUalibl, KOHCTPYKLIMOHHBIE MaTepHalbl, KpPACKW, CTEKJIO, KEpamMuKa,
MaTEepUAIbl JUIS JIEKTPOHMKH, HAHOMATEpHUaJbl, OPTaHUYECKUE U MHUHEPAIbHBIC
yI0OpeHMUS.

XuMHUSA M 3[0pOBbE YEJIOBEKA: IIPABWJIA MCIIOJIB30BAHUSA JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia 0€30MacHOrO MCMOIb30BaHUS MpenapaToB ObITOBON XUMHU
B MOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzammss  MeXnpeaMETHBIX  CBsi3ed TpU  HW3y4YCHHH  OOmed U
HEOPraHMYECKOM XMMHH B 11 Kilacce OCylIECTBIISIETCS Yepe3 UCIOIb30BaHUE Kak
OoOLIMX €CTeCTBEHHO-HAYYHbIX TMOHSATUH, TaK W TOHITHH, SBIAIOMIMXCA
CUCTEMHBIMH I OTIAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecrecTBEHHO-HAyUHbIEe MOHATHSA: HAy4yHBIM (hakT, TUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KilaccupuKalus, NEepUOJAUYHOCTh, HAOIIOACHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHHUE.



®dusuka: MaTepusi, YHEPrusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOI, PaAHOAaKTUBHOCTh, MOJIEKYJIa, SJHEPTeTHUECKU YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperatHoe COCTOSIHHE BEIIECTBA, (PU3MYECKHE BEIMYUHBI M €IUHUIIBI MX
M3MEPEHUS], CKOPOCTb.

buosnorusa: kneTka, OpraHuMsM, 3KOCHCTEMa, Ouocdepa, Makpo- H
MHKPORJIEMEHTbI, BUTAMHUHBI, 0OMEH BEIIECTB B OpPraHU3Me.

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TOJE3HBIE UCKOMAaeMble, TOILIHBO,
pecypchl.

TexHonorus: XUMHUYeCcKasi MPOMBIIUIEHHOCTh, METaJUTyprusi, IPOU3BOACTBO
CTPOUTENBHBIX MAaTepHUajoB, CEIbCKOXO3SIMICTBEHHOE MPOU3BOJCTBO, IHIIECBAs
IPOMBILUIEHHOCTh,  (papMalleBTUYECKasi  MPOMBIIUIEHHOCTh,  IPOU3BOJCTBO
KOCMETHUYECKHUX IpernapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTEpUajoB,
AIIEKTPOHHAS MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMKA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHHUS
0oOyYaromMUMuCAd TMporpaMM cpeaHero ooOmiero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeIMETHbIM W TpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM  Jis
pa3pabOTKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOrpPaMM CPEIHEro OOIIETo
00pa3oBaHUsI SIBISIETCS CUCTEMHO-ICATEIILHOCTHBIN TTOIXOI.

B cooTBeTcTBHM C CHCTEMHO-IEATEIBHOCTHBIM TIOJIXOJIOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHS TpPEIMETa «XHUMHs» Ha YPOBHE CpPEIHETO
o01ero 00pa3oBaHusl BIJIETIEHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHHE OOYYAIOIUMHUCS POCCUUCKOM TPaKIaHCKON HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOIIPEICTICHHIO;

HaJU4re MOTHUBAIMN K 00YYCHHUIO;

I[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTMYHOCTU HAa OCHOBE
KJTFOUEBBIX IICHHOCTEN W UCTOPUUYECKUX TPAIULIUNA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YarOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATETPHOCTH IEHHOCTHO-CMBICJIOBBIMA yCTAaHOBKAMH, TPHUCYIIIUMH IICJIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIMYUE MTPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTaBUTh
IIEJTN U CTPOUTH KU3HEHHBIC TIJIAHBI.

JIM9HOCTHBIE pe3yJabTaThl OCBOCHHUS TMpeaMeTa «XHMHS» JTOCTUTAIOTCS B
COVMHCTBE YYCOHOM ¥ BOCIHTATEIBLHON JEATCTLHOCTH B COOTBETCTBHH C
T'YMaHUCTHYECKUMHU, COIIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HJiealaMd POCCHUHCKOTO TPaKJAHCKOrO OOIecTBa, MPUHATHIMH B OOIIECTBE
HOPMaMH W  TpaBWIAMH  TOBEJEHHUS, CHOCOOCTBYIOIIUMHU  TIpolleccaM
CaMOTIO3HAHUS, CaMOpPa3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS JIUYHOCTH
oOydJaronuxcsi.

JIndHOCTHBIE pE3yJabTaThl OCBOCHHS MpeaMera «XUMHUS»  OTPaXKaroT
c(OpPMHUPOBAHHOCTh OTBITA IIO3HABATEIILHOW W MPAKTUYECKON JCSATEIHHOCTU
0OyJaronuXcsl M0 peaju3alii MPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIE B
YJaCTH:

1) rpaaIaHCKOro BOCIIMTAHUS

OCO3HaHMS 00YYAIOIMUMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 0053aHHOCTEH,
YBaXEHUS K 3aKOHY M MPABOMOPSJIKY;

NPEICTaBICHUS. O COLMAIBHBIX HOpPMax U TMpaBUiaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATENBHOCTH MNPHU CO3JaHUU
y4EOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATEJbHBIX 3ajay, BBIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHHMMATh M IPUHAMATh MOTHBBI, HAaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3€ Pa3IUYHbIX BUAOB YUEOHOU AESTENBHOCTH;

2) MATPHOTHYECKOTO BOCITUTAHMSL:

LEHHOCTHOIO OTHOWIEHUSI K HWCTOPUYECKOMY W HAyYHOMY HACIEIUIO
OTE€YECTBEHHON XUMUM;

YBOKEHUA K MPOILECCY TBOPUECTBA B OOJACTH TEOPUU U NPAKTUYECKOTO
IPUMEHEHUS XHMHH, OCO3HAHMS TOTO, YTO JOCTH)KCHMSI HAyKH €CThb pPEe3yJbTaT
JUINTEJIbHBIX ~ HAOJMIOJE€HUN, KPOMOTIMBBIX SKCIEPUMEHTAJIBHBIX  IOMCKOB,
MOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB;

UHTEpPECA M I03HABAaTEIbHBIX MOTHMBOB B IOJYYEHUHM M IOCIEAYIOLIEM
aHanau3e MHPOpPMALUU O MEPETOBBIX JOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallMH, CBSI3aHHBIE C XUMUUYECKUMHU SIBJICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJICHHUE M TMOCTYNKU CBOMX TOBApUUIIEH C
MO3ULIMKA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHUE TMOCJIEACTBUI 3THX
HOCTYIIKOB;

4) ¢popMuUpOBaHUS KYJIbTYPbI 3[I0POBBSI:

MOHUMaHUsl LIEHHOCTEH 310poBOoro u Oe3omacHOro oOpa3a KU3HH,
HEO0OXOAMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMIoicHUs TpaBWJl OE30MacHOTO OOpalleHHus ¢ BEHIeCTBAaMH B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

[IOHUMAHUs LEHHOCTU MpaBWJ UHAUBUIAYAJIBHOIO W  KOJUIEKTUBHOIO
0€301acHOro MOBEICHUS B CUTYalUsX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HaHMS MOCJIEACTBUNA W HEMPUATUS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIEeI0BATEIbCKOU
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPUYECKOW W  JIpYyrux BUOAX
NeSTENIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE€ B pEUIEHUWM MPAKTHUYECKHX 3a7ad
COIIMAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



WHTEpeca K MPaKTUYECKOMY M3YYEeHHIO Tpodeccuil pa3imaHoTro pojia, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XUMUU;

YBAOXEHHUS K TPYIY, JIIOJAAM TPyJa U pe3yibTaraM TPYJIOBOU JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAMBUIYAJbHOH TPACKTOPUHU
oOpasoBanmsi, Oymymieli Nmpodeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHHU, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rH4eCKOr0 BOCIIHTAHUSI:

AKOJIOTMYECKH 11e71ecCO00pa3HOT0 OTHOIICHHS K MPHUPOJe, KaK HCTOYHHKY
CyIIECTBOBAHUS KU3HU HA 3eMJIE;

MOHMMAaHUSl TJI00ATbHOTO XapaKTepa HSKOJIOTHYECKUX MpOoOIeM, BIUSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOM CPENbI;

OCO3HAHMS HEOOXOAUMOCTH HCIIOJIL30BAHMS JOCTHIKCHUM XHMHH IS
pelIeHUsI BOIPOCOB PAlMOHAIBHOTO MPUPOIONIOIb30BAHUS,

AKTUBHOTO HENPHUATHS JCUCTBUM, TMPUHOCIIIMX BpEI  OKPYKaKOIIECH
IPUPOJIHON cpejie, YMEHHS IMPOTHO3UPOBATh HEOJArompHATHBIE AKOJOTHUYECKHE
MOCJIEICTBUS IPEANPUHUMAEMBIX ICUCTBUM U MIPEIOTBPAIIATH UX;

HAJIMYHS Pa3BUTOTIO SKOJOTHUUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIlbITa JICATEIIbHOCTHU AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCI MMH B ITO3HABATEJILHOW, KOMMYHHKATHUBHOW W COIUAIBHOU
paKkTHKe, CIIOCOOHOCTM ¥ YMEHHS aKTUBHO IIPOTHUBOCTOSITH HJCOJIOTHU
xemo(poouu;

7) HEHHOCTH HAYYHOTI'0 MO3HAHMS

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CcHenu(UKA XUMUU KakK HayKd, OCO3HaHMUS €€ poju B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIIJIEHUS, CO3JJaHUM 1I€JIOCTHOTO
MpeACTaBICHUs] 00 OKpYXKaIoleM MHPE KakK O €IUHCTBE MPUPOJLI U YEIOBEKA, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH IMPOOJIeM COXpaHEHUS
MPUPOJTHOTO PAaBHOBECHS,

yOSKIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMHUHU JUISI  COBPEMEHHOM

UUBUJIM3ALMU: B €€ TYMAHHCTUYECKOM HAMNPABICHHOCTH W Ba)XXHOW POJIM B
CO37IaHUU HOBOW 0a3bl MaTEPUAIBHON KYJIbTYPhI, PEIICHUH TII00aTbHBIX TPOOIEM
YCTOMUYHUBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPbEBOM, YHEPIETUUECKOM, MMUILIEBOU U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 0OCCIIEUYEHUN YCJIOBUI
YCIEUTHOTO TPY/1a U SKOJOTHYECKH KOM(POPTHOM KU3HU KaXKJIOT0 WieHa O0IIeCTBa;
€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: TIOHUMAHMS CYIIHOCTH METOJ0B
MMO3HAHUS, UCTIOJIb3YeMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BATh
MOJTy9aeMbI€ 3HAHUS /IS aHAJU3a U OOBSICHEHHMS SIBJICHUI OKPYXAIOIIEro MUpa 1



MPOUCXOIANINX B HEM U3MEHEHH, YMEHHS 1eT1aTh 000OCHOBAaHHBIE 3aKIIOYSHHS Ha
OCHOBE HAy4YHbIX (AKTOB M UMEIOIIUXCSA JAaHHBIX C IEJbI0 MOJTy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIIOJIb30BaTh XWUMHUYECKHE 3HAHUSA IS
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYalHAX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAaHUM MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazMyHbIX cepax mpodeccuoHanbHOU

JNEeATEIILHOCTH.
METANPEIMETHBIE PE3YJIbTATbDI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHSI YYEOHOro mpeameTra « XUMHs» Ha
YPOBHE CpeAHETo 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE TUISL dbopmupoBaHUs MUPOBO33PEHUS oOy4Jaronmxcs
MEXKIUCIUIUTMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAYYHBIE MOHATHS, OTPa’KAIOIINE
LIEIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeUUPUKYy METOJIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEUIECTBO, SHEPIrUsl, SIBIICHHUE,
npolece, CUCTeMa, HaAyYHbIM (akT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopusi, UCCEA0BaHNE, HAOII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4yeOHbIC ACHCTBUs (ITO3HABATEIbHbIC, KOMMYHUKATUBHbIC,

pEryJIsITUBHBIE), o0ecreynBaroIme (dbopmupoBaHue (yHKUIHOHATBHOM
I'PaMOTHOCTH U COIIMAJIbHOM KOMITETEHIIUN 00YyYaroInXcs;
CHOCOOHOCTh o0yyJaromuxcs UCIOJIb30BATh OCBOCHHbIE

MEXIUCIUTUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEPCAIbHBIE YYCOHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIBHON MTPAKTHKE.

MeranpeagMeTHbIE pE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCATBHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH W  PETYJIATUBHBIMH
JICUCTBUSIMU.

OsBJagenue YHUBEPCAJIbHBIMHU y4eOHbIMH NMO3HABaTEJbHbIMHU
JefiCTBUSIMU:

1) 6a30BbI€E JTOrHYECKHE AeiiCTBUS:

CaMOCTOSITEILHO  (OPMYJIMPOBATh W aKTyallu3UpoOBaTh  MPoOIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEIATh LENN JESITEIbHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUU UX
JOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCII0JIb30BaTh MPU OCBOCHHUM 3HAHUN MPUEMBI JJOTMYECKOTO MBIIJICHUS —
BBIJICJISITh XAPAKTEPHBIC NMPU3HAKU MOHSATHM W yCTAHABIMBATHh MUX B3aWMOCBS3b,



MCIIOJIb30BAaTh COOTBETCTBYIOIUE MOHATHUS ISl OOBSCHEHUS OTACNIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS M KPUTEPUH JJs KJIACCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIIUN;

YCTaHABIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMH
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHUE pACCYXACHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
AHAJOrUM), BBIABIATH 3aKOHOMEPHOCTH W IPOTUBOPEUYHMS B pPaccMaTpHUBAEMBIX
ABIICHUAX, (POPMYITHPOBATH BHIBOJBI U 3aKIIOUCHUS;

IPUMEHATH B MPOLECCE NO3HAHUSA, UCIIONb3yEMBIE B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJCIIbHBIE MPEACTABICHUS — XUMUYECKHIM
3HaK (CHMBOJI) DJIEMEHTa, XHUMHuYeckas (OopMyna, ypaBHEHHUE XUMUYECKOU
peaKkuMy — MpU PEIIEHUH Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTHUECKUX 33]ad,
MIPUMEHSATh HAa3BaHHbIE MOJEJIbHBIEC MTPEACTABICHUS JIJIS1 BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 6a30BbIe UCCIIEI0BATEIBLCKHE ICHCTBHA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O IO3HAHUS BELIECTB M XUMUYECKHX
peaKumii;

(opMyIUpPOBATH LIEIH U 33/1a4U UCCIIEOBAHMSI, UCIIOJIb30BATh IOCTABICHHBIE
U CaMOCTOSTENbHO C(OPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
NO3HAHMUSI U OCHOBBI JUIsl (POPMHPOBAHUS TUIIOTE3BI MO MPOBEPKE MPaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJIETh HABBIKAMU CAMOCTOATENIBHOIO IUIAHUPOBAaHUSA W MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HAOII0aTh 32 XOIOM
npouecca, CaMOCTOSTENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIUpOBaTH
000011IeHHS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHMS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJECIAHHON padoTe;

OpuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATENIbCKOM UM MPOEKTHOU
JESITeIbHOCTH, MPOSBISATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJOB pELIEHUs MPAaKTHYECKUX 3a7ad, MPUMEHEHUIO PAa3JIHYHBIX
METOJI0B [TO3HAHUSI.

3) padora ¢ undopmanmeii:

OPUEHTHPOBAThCS B PA3IUYHBIX MCTOYHMKAX HHpopMmanuu (Hay4HO-
NOMyJISIpHAsE JIUTEpaTypa XUMHYECKOTO COAEpXkKaHMs, CIPAaBOYHBIE MOCOOUS,
pecypcbl HTEpHeTa), aHanmuM3upoBaTh UHPOPMALIMIO PA3TUYHBIX BUAOB U (HOpM
Ipe/ICTaBIICHNUS, KPUTHUYECKH OLICHUBATh ed JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTb;



(GopMynupoBaTh 3alpoChl U MPUMEHATH Pa3IMYHbIE METOJbI MPU TMOUCKE U
otbope wuHbOpPMAIIUK, HEOOXOAUMOM JUIS BBIMOJHEHHS Y4eOHBIX 3aaad
OIIPEIICIIEHHOTO TUIIA;

MpHOOpeTaTh OIBIT HCIOJB30BaHUSA WH(GOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMaJbHYIO  (GOpMy  MpeACTaBICHUS
uHopManmu (cxemsl, rpaduKH, TMarpaMmbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAYYHBIM SI3bIK B KauyeCTBE CpeACTBA mpu pabore cC
XUMHUYECKON HMH(pOpMAIMel: NPUMEHSATh MEXIpeAMETHble ((dusmueckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh U NPEeoOpa3oBbIBaTh 3HAKOBO-CUMBOJUYECKHE CPEICTBA
HaTJISTHOCTH.

OBjajieHue YHUBEPCAJIbHBIMI KOMMYHHKATHBHBIMHU 1€CTBUSIMHU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY 00CYXKJ1a€MOM TE€MBI B XOJ€ JUaora u/uiu
JUCKYCCUHM,  BBICKa3bIBaTh  HWjaeH, (OPMYIUPOBATH CBOM  MPEIJIOKEHUSA
OTHOCHTEIIFHO BBITIOJIHEHUS TPEIOKEHHOHN 3a1a4H;

BBICTYIIATh C TPE3CHTAllMeH pEe3yJIbTaTOB IMO3HABATEIHHON JEATEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIBHO HJIM COBMECTHO CO CBEPCTHUKAMU IIPU BHITIOTHEHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKONW padOThl MO0 HUCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peain3alid y4eOHOTO MpoeKTa U (POpMyIUpPOBATH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIAEAOBAHUM IMyTEM COTJIACOBAHUS TO3UIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBJajieHue YHUBEPCAJIbHBIMYU PeryJaSTUBHBIMHU IEHCTBUSIMM:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBISATh CBOIO I103HABATEIbHYIO
JesTeNIbHOCTh, omlpezenss €€ Ield U 3aJaud, KOHTPOJUpPOBAaTh U IO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATh NpeAjaraéMblid airoputMm ACHCTBUU MpuU
BBINIOJIHEHUH YYEOHBIX U HCCIEAOBATENbCKUX 3ajad, BbhIOMpaTh HauOoiiee
3¢ pexTuBHBIN crnoco0 HMX pemeHuss ¢ Y4YETOM TMOJYyYeHHUS HOBBIX 3HAHHUUA O
BEIIECTBAX U XUMHUUECKUX PEAKIIHSIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIbHOCTH HA OCHOBE CaMOaHalln3a
M CAaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIIACC

[IpenmetHbie  pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XUMHS»
OTpaXKaroT:

chOpPMUPOBAHHOCTh ~ TMPEACTABICHUH O XHUMHYECKOHW  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, pPOJIM XWMHH B TIO3HAHWU SIBJICHHM



Opupoabl, B (OPMUPOBAHMM MBIIUICHUS W  KyJIbTYpPbl JIMYHOCTH, €€
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOAUMOM AJIsl PELLICHUS] IPAKTUUECKUX 3aj1a4
M 3KOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHSA K CBOEMY 3J0POBBIO U IPHUPOAHOU
cpene;

BJIJICHUE  CHCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOIOJIArallue TMOHATUS (XUMHUYECKHHM JJIEMEHT, aToM, JJEKTPOHHas
000JI04Ka aroma, MOJIEKYJIa, BaJEHTHOCTh, AIEKTPOOTPULIATENbHOCTh, XUMHUECKas
CBsI3b, CTPYKTypHast gopmyna (pa3BépHyTas U COKpall€éHHas), MOJb, MOJSIpHas
Macca, MOJISIPHBIN 00bEM, YTIIepOAHbIN CKeNeT, GyHKIIMOHATbHAs TPYIINa, pauKal,
U30MEpHsl, U30MEPBI, TOMOJIOTUYECKUN DPsifl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPO
U a30TCOAEp)KAIIME COCIAMHEHUS, MOHOMEp, IOJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPDHbIE COEAMHEHHS); TEOPUHM U 3aKOHbI (TE€OpUs CTPOEHUS
opraHnueckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUU SI3bIK XHMHH; MHMPOBO33PEHUYECKUE 3HAHUSA,
JeXaluye B OCHOBE IIOHMMAaHUSA NPUYMHHOCTM U CUCTEMHOCTH XUMHUYECKUX
ABJICHUHM, (PAKTOJIOTMUECKUE CBEIEHUS O CBOMCTBaX, COCTaBe, IOJyYEHUU U
0€e30IaCHOM MCHOJb30BAHUM BaXHEHIIMX OPraHUYeCKHX BEIIECTB B OBITY U
MIPAKTUYECKOU IEATEIIBHOCTH YEJIOBEKA;

c(hOPMUPOBAHHOCTh YMEHHMI BBIABIISTh XapaKTE€PHbIE MPU3HAKU TOHATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIUE ITOHATHS NPH
OIIMCAaHUU COCTaBA, CTPOCHMS U IIPEBPALCHUN OPTAHUYECKUX COCAUHEHNN;

c(hOPMUPOBAHHOCTh YMEHHMI HCIOIb30BATh XUMHUYECKYIO CUMBOJIMKY JUJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
(GopMysl OpraHMYECKHMX BEIIECTB W ypPAaBHEHUH XHMHUYECKUX peakluH,
U3rOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BEIUECTB I WJUIKOCTPALUHA HMX
XUMHYECKOTO U ITPOCTPAHCTBEHHOI'O CTPOCHHS;

c()OPMUPOBAHHOCTh YMEHUN YCTAaHABIMBATH NMPHUHAMJICKHOCTh H3YYEHHBIX
OpPraHUYECKUX BEIIECTB II0 HMX COCTAaBY U CTPOCHHID K ONPEAEIEHHOMY
KJIacCy/Tpynme COeAMHEHUN (yTIeBOJOPOAbl, KHCIOPOA U a30TCOJEpIKallie
COCIMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEIWHEHUS), JaBaTh MM Ha3BaHUS IO
cuctematuyeckoi Homenknatrype (IUPAC), a takxe NpUBOAUTH TPUBUAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITHJICH, MPONUJIECH, AalleTHJICH,
ATUJICHTJIUKOIb, TIUIEPUH, (EeHomn, GopManbierul, aneTanbIerui,, MypaBbUHAs
KHMCJIOTA, YKCYyCHAsl KUCII0Ta, OJICMHOBAs KUCJI0TA, CTEAPUHOBAsA KUCJIOTA, IVIFOKO34,
dpykTo3a, Kpaxmas, UeIi0103a, TIUIHH);

c(OPMUPOBAHHOCTL YMEHHSI OMNPEIEIATh BHUAbl XUMHUYECKOH CBA3M B
OpPraHUYECKUX COEANHEHUAX (OAUHAPHBIE U KPaTHbIE);



c(hOpMUPOBAHHOCTh YMEHHSI TPUMEHSTH TIOJOXKECHUS TEOPUU CTPOCHUS
opranudeckux BemiectB A. M. bytnepoBa juist 00bsiICHEHUSI 3aBUCUMOCTUA CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHSI MACChI BEILIECTB;

chOPMHPOBAHHOCTh ~ YMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
du3nuecKkue M XMMHUYECKHE CBOMCTBA THIHYHBIX MPEACTABUTEICH pa3IMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTUJIEH, MPOMWIEH, alleTHJICH,
Oyranuen-1,3, metunoyramuen-1,3, O€H30J, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJIb,
rIMnepyH, (GEHOJI, aleTaNbIeTH I, MypaBbUHAsS W YKCYCHas KHCJIOTHI, TJIFOKO3a,
KpaxmaJ, HEJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTA), WIUTFOCTPUPOBATh F'€HETUYECKYIO
CBA3b MEX]Yy HUMU YPaBHEHHUSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
Chlpbid (HE(QTh, HPUPOIAHBIM Ta3, Yrojib), CHOCOOBI HMX NEPEPadOTKU U
MPaKTUYECKOE TPUMEHEHHUE TTPOIYKTOB MEepepadOTKH;

c(hOPMUPOBAHHOCTh YMEHHMI TPOBOJUTH BBIUKCICHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WUIIU IMPOAYKTa
peaKkuu 10 M3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJIHOTO M3 HUCXOJHBIX
BEIIIECTB WJIU MPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HaHMI 00 OCHOBHBIX
METOJaX HAYYHOIO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHUH BEUIECTB U
XUMUYECKUX ABJICHUN (HaOIt0IeHnEe, N3MEpPEHNE, SKCIIEPUMEHT, MOCIUPOBAHUE),
HCIOJB30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUS [JIs TPUHITUS pElICHUNA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMH M UX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MPaBUiIa MOJb30BAHUS XUMUYECKON
NOCYJI0OM M J1TabopaTOpHBIM OOOPYJOBaHMEM, a TaK)Ke MpaBuiIa OOpallleHUus C
BEILIECTBAMU B COOTBETCTBHHM C WHCTPYKIMSMU IO BBIMOJHEHUIO JTaOOPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHMM TIJITAHUPOBATh W  BBITIOJNHATH XUMHUYECKHUI
AKCIEPUMEHT (MpPEeBpaIICHUsI OPTaHUYECKUX BEIIECTB MPHU HArpeBaHHUH, MOJTYUYEHUE
ATUJIEHA U U3YYCHHUE €r0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMU OPTaHMYECKUX BEIIECTB,
JeHaTypaiys OeJIKOB MPU HArpeBaHUM, IBETHBIC PEaKIIMU OEJIKOB) B COOTBETCTBUU
C TpaBWIaMHM TEXHUKM OE30MaCHOCTH TMpHU OOpalleHud ¢ BelleCTBAaMU U
7a00paTOPHBIM  O00OPYNOBAHMEM, TIPENCTABIATh PE3YJIbTAThl  XUMHUYECKOTO
DKCIIEpUMEHTa B (OopMe 3aliCH YPaBHEHHM COOTBETCTBYIOIIUX PpEAKIUN U
dbopMyIUpOBaThH BBIBOABI HA OCHOBE 3TUX PE3YJILTATOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XHUMHUYECKYIO
uH(pOpMaLIMIO, TOJNy4aeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpelcTBa MacCOBOM
uHpopmaruu, UaTepHET N IpYyTrUX);



chOpMUPOBAHHOCTh ~ yMEHUH  COONIOAATh  TMpaBWia  DKOJOTHYECKHU
1eaecoo0pa3Horo TOBEICHUST B OBITY W TPYJAOBOM JEATEIBHOCTH B IEISX
COXPaHEHHsSI CBOETO 3JI0POBbSI U OKPYXKAIOLIEH MPUPOJHOW CpPEAbl, OCO3HABATH
ONAaCHOCTh BO3JCHCTBUA HAa YKUBBIE OPraHU3Mbl ONPEACIEHHBIX OPTAHUYECKUX
BEIECTB, MOHMMas cMblca nokaszatens [I/IK, nmoscHsATe Ha mpumepax crnocoObl
YMEHBIICHUSI W MNPEAOTBPALICHUS HX BPEIHOIO BO3JACHCTBUSA Ha OpPTaHU3M
YEJI0BEKa;

TUIsl OOYJarONIMXCsl ¢ OTPAaHWYECHHBIMH BO3MOXXHOCTSIMHU 3JIOPOBBSI: YMEHUE
MPUMEHATh 3HAHUS OO0 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHU;

JUISL  CIENBIX M CHAa0OBHUIASIIMX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpains nisa 3anucu XuMHYeCKUuX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOCHHUS Kypca «OOImas M HeopraHuyeckas
XAMUS» OTPaXaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOHW COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHpA, POJM XHMHUU B TIO3HAHWU SIBJICHUU
npuposbl, B  (OPMUPOBAHWKM MBINUICHUS W KyJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM IS PEIICHHS TTPAKTHYECKUX 3a1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATalONINe TOHATUSA (XUMUYCCKUN 3JIEMEHT, aToM, M30Tom, s-, P-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, JJICKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas!, MOHHAs, METAJUIMYECKasi, BOJAOPOAHAS), KpUCTAITMUECKasl peléTka,
TUNBl  XUMHUYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIUTHI,
BJICKTPOJUTUYECKAS JIUCCOLMAIINSA, OKHUCIUTEIb, BOCCTAHOBHUTEH, CKOPOCTH
XMMHYECKOM peakIiuh, XUMHYECKOE€ PABHOBECHE); TEOPUM W 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKOU AWCCOLMalnM, nepuoauueckun 3akoH [l. WM. Menpneneesa,
3aKOH COXPaHEHMSI MAacChl BEILIECTB, 3aKOH COXPAHECHUS M MPEBPAILCHUS YHEPTUU
MpU XUMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAINIME B OCHOBE MOHWMAHUS TMPUYMHHOCTU H
CUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (haKTOJIOTMYECKHE CBEJEHUS O CBOMCTBAX,
COCTaBe, MOJIy4eHUU U 0€30MaCHOM HCIOJIb30BAaHUU BAKHEUIIINX HEOPTraHUYECKUX
BEILIECTB B OBITY U NMPAKTUYECKON JEATCIbHOCTH YEJIOBEKa,;



c(hOpMUPOBAHHOCTh YMEHHUHN BBIABISTh XapaKTEPHBIC TPHU3HAKH TOHSITHH,
YCTaHABIIMBaTh UX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOUIUE IMOHSATHS MPH
ONMCAaHNH HEOPTraHWYECKUX BEIIECTB U UX NMPEBPALCHUN;

c(OpPMUPOBAHHOCTh YMEHHM HCIHOJIB30BAaTh XWMHUYECKYIO0 CHMBOJHKY JJIs
coctaBiieHUs (GOpMyNl  BEIIECTB W  ypPaBHEHUH XHUMHUYECKHUX  PEaKIIHH,
cuctematuyeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIEIbHBIX
HEOPraHWYECKUX BeHIeCTB (YrapHblid ra3, YIJIEKUCIbIM ra3, aMMHaK, TaméHas
M3BECTh, HETAIEHAS U3BECTh, MUTHEBAS CO/IA, TUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUU OIPENETATh BaJICHTHOCTh U CTENIEHb OKUCICHUS
XUMHYECKUX DJIIEMEHTOB B COEAMHEHUSIX PAa3JIMYHOrO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJICHTHAsl, MOHHAs, METaJUIMUeCcKasi, BOJAOPOJIHAS) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKONW PEIMIETKH KOHKPETHOTO BelIeCTBa (aTOMHAsl, MOJEKYJISIpHas,
MOHHAs, METAJINIMYECKAsA), XapaKTep CPeibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCIMHECHUIM;

c(hOpMHPOBAHHOCTh YMEHHUI yCTaHABIINBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEUIECTB IO KX COCTaBY K OIpPEAeIEHHOMY KJaccCy/TpyIine
COEIMHEHHI (MPOCThIE BEUIECTBA — METAJUIBI M HEMETAJUIbI, OKCUJIbI, OCHOBAHHSI,
KHCJIOTBI, aM(pOTEepHbIE TUAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUU PaCKPBIBATh CMBICH MEPUOJUYECKOr0 3akoHa J1.
N. MenaeneeBa u JeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, 0ObSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOPMUPOBAHHOCTh YMEHUM XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX JJIeMeHTOB |—4 mnepuonoB Ilepmoandeckori CHCTEMBI
xumuueckux snaemeHToB JI. M. MenngeneeBa, HCIONB3ys MOHATHS «S-, P-, d-
JJIEKTPOHHBIE opOuTanmy, «IHEPreTUUECKUE YPOBHUY, OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHYECKUX JJIEMEHTOB U UX COCAUHEHUU
1o nepuoaaM u rpynnam l[lepuoanueckon CUuCTeMbl XUMUYECKUX 31eMeHTOB JI. M.
Meneneena;

c(hOPMHUPOBAHHOCTh YMEHMI  XapaKTepu3oBaTh (OMHCHIBaTH)  OOIIHE
XMMHUYECKUE CBOMCTBA HEOPraHMYECKHMX  BEIIECTB  PA3JIMWYHBIX  KJACCOB,
NOATBEPkKAATh CYLIECTBOBAHWE T€HETUYECKOW CBA3M MEXKAY HEOPraHWMYECKUMH
BEILIECTBAMH C MOMOUIBIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

c(OPMHUPOBAHHOCTh YMEHHS KIACCU(DUIMPOBATH XUMHUYECKUE PEAKUIUU I10
pPa3IMYHBIM TPU3HAKaM (YKCIYy W COCTAaBy PEarupyrollux BEUIECTB, TEILIOBOMY
abdexTy peaknnu, U3MEHEHHUIO CTETICHEH OKHUCICHUS DJIEMEHTOB, OOpaTUMOCTH
peaKIMM, YYaCTUIO KaTaanu3aTropa);

c(hOPMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHHS PEAKIMl pa3IMyHBIX
THUIIOB, TIOJTHBIE M COKPAIIEHHBIC YPABHEHUS PEaKIMil MIOHHOTO OOMEHa, YUYUTHIBAS
YCJIOBHS, ITPY KOTOPBIX 3TU PEAKIHUU UAYT A0 KOHIIA;



chOpMUPOBAaHHOCTh YMEHUW TPOBOAMTH PEAKIUHU, MOATBEPKAAIOIINE
KaueCTBEHHbIM COCTaB pa3IUYHBIX HEOPraHWYECKUX BELIECTB, pPACMO3HABATh
OTIBITHBIM TYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTaHUYECKHUX
BEIIIECTB;

chOpPMUPOBAHHOCTh ~YMEHHH  pacKpblBaTh CYHIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUN MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOro OanaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKiuu OT Pa3INuHBIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nenctsus (npunuuin Jle [laTensbe);

c(OPMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XHMHUYECKHE IPOIIECCHI,
JeKallie B OCHOBE MPOMBIILIICHHOTO TMOJYYeHHUSI CEpHOM KHUCIOTHI, aMMHUaKa, a
TaKkke C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOMIMX HAYYHBIX NPHUHIHUIAX H
HKOJIOTMYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C HUCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
MIPH XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA MU 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe WM 00BEMY OJHOTO M3 YYACTBYIOUIUX B PEaKIMU
BEIIECTB, TEIIOBOro 3((dexTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacCChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MPaBUJIa MOJb30BAHUS XUMUYECKON
MocyioM U J1abopaTOPHBIM OOOpPYJOBAaHUEM, a TakKe IMpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIMSMHU MO BBIMOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW TUIAHUPOBATH U BBIMOIHATH XHUMHYECKUUN
AKCIIEPUMEHT (Pa3lio’KeHHE MEePOKCHUJIa BOJOpPOAa B MPUCYTCTBUU KaTalld3aTopa,
OTpe/ieNieHue CpeAbl PAcTBOPOB BEIIECTB C TOMOIIBI0  YHHUBEPCATHLHOTO
MHIMKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKON PEaKIIHH,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHBIE PEAKIMU Ha Cyib(par-, kKapOOHAT- U
XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHWUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «MeTamie»y U «HemeTannbel») B COOTBETCTBHHM C TMpaBUJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpallleHUH ¢ BEUIECTBAMHU U J1A0OPATOPHBIM 000PYIOBAHUEM,
NPEICTABIATh PE3yJIbTaThl XUMHYECKOrO JKCIepuMeHTa B Qopme 3ammcu
YpaBHEHUN COOTBETCTBYIOIIUX PEaKIUil U (HOPMYyIUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3yJIbTaTOB;

c(hOPMHPOBAHHOCTh YMCHUN KPHUTHYECKH AaHAIM3UPOBATh XHUMHUYCCKYIO
uH(bOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKAIH, IHTepHET U ApyTHX);



chOPpMUPOBAHHOCTh ~ YMEHUW  COONIOJATh  MpaBWIa  DKOJIOTHYECKU
1eaecoo0pa3Horo TOBEICHUST B OBITY W TPYJAOBOM JEATEIBHOCTH B IEISX
COXPaHEHHsSI CBOETO 3JI0POBbSI U OKPYXKAIOLIEH MPUPOJHOW CpPEAbl, OCO3HABATH
ONACHOCTh BO3JICVCTBHS HA KUBBIE OPraHU3MbI ONPEACIEHHBIX BEIECTB, IOHUMAs
cmbic nokaszarena IIJIK, mosicHATe Ha mnpuMepax crnocoObl YMEHBIICHHS H
MPEIOTBPAIICHUS UX BPEIHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIS 00yYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 37I0POBbS: YMCHHE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX MO3HAHUSI BEUIECTB H
XMMHUYECKUX SIBJICHUN;

JUIL  CJIETBIX W CIA0OBHISIIMX OOYYalOIIMXCS: YMEHHE UCIO0JIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XuMHYeCKUX

dbopmy.
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos Tara DI1eKTPOHHbIE
Ne Konrpoas | Ilpakruuec unpposbIe
Tema ypoka usyue
n/n Bcero HbIE KHe 5L oOpa3zoBare/b
padoThbI padoThbI HBbIE pecypcsl
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1 3.09
BO3HMKHOBEHUE, PA3BUTHE W 3HAYECHHE '
Teopust cTpOEHHUS OPraHUUECKUX https://m.edso0.ru/61HH
2 coequHenuii A. M. ByTineposa, eé OCHOBHBIE 1 1009 [BI98X
IOJIOXKEHHS
IIpencrasneHne o KiaccupuKaum https://m.edsoo.ru/LC5J7
3 OpraHuyeckux Bemects. Homenkmarypa 1 1709 ACMA
(cucremMaTHyecKast) ¥ TPMBHAIILHBIE '
Ha3BaHUS OPTaHMYECKUX BEIIECTB
AJKaHBI: COCTaB M CTPOCHHE, https://m.edsoo.ru/0BNB
4 . 1 24.09 [DPH31
TOMOJIOTHYECKHH PSiI BESL
MertaH 1 3TaH — NMPOCTEHIITNE https://m.edsoo.ru/3KLA
5 1 110 [11.26M
NPEJICTABUTEIN IKaHOB .
6 AJIKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1 810 |nttps://m.edsoo.ru/RY6N
BZAW4
DTHIICH M POIMIICH — MPOCTEHIINe https://m.edsoo.ru/JI90OE
7 1 15.10 |NZ9M
HPEICTABUTENN AKEHOB o
ITpaktuyeckas padora Ne 1. «[Tomyuenue https://m.edso0.ru/O2N
8 . 1 1 22.10 \WGJZU?2
STUIICHA U U3YYCHUE €TI0 CBOMCTB» B
Ankanuensl. byraguen-1,3 u https://m.edsoo.ru/O2N
9 " 1 511 WGJZU2

Metunoyraguen-1,3. Ilonyuenue



https://m.edsoo.ru/61HH8J58X
https://m.edsoo.ru/61HH8J58X
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/3KLA1L26M
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CUHTCTHUYCCKOI'O KaydyKa U pE€3UHbI

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHMS, https://m.eds00.r/NCGO
. E2K0J
10 TOMOJIOTMUYECKUHN Psil. ALETHIIEH — 12.11
MPOCTEUIIUN MPEICTABUTEIb A TKUHOB
BulunciieHus 110 ypaBHEHUIO XMMUYECKOM https:/m.eds00.ru/NCGO
11 19.11 E2KO0J
peaxium o
Apenbl: 6eH3011 ¥ TOY0J1. TOKCHUHOCTh https://m.edsoo.ru/HHC
12 26.11  |GPAVH5
apeHOB B
I'eHeTHUECKAs CBSI3b YIIIEBOIOPOIOB, https:/m.edsoo.ru/ XYW
13 yHIEBepOR 312 |NMAYNA
NPUHAIISKAIINX K PA3THIHBIM KITaccaM -
[IpupoaHbIE HCTOYHHUKH YIIIEBOI0OPOIOB: hitps:/m.edsoo.ru/EKDS
. 1USUV
14 IIPUPO/IHBII I'a3 U MONYTHbIE HE(TAHBIE ra3bl, 10.12
He(Th ¥ MPOAYKTHI €€ epepaboTKU
[IpupoIHBIE HICTOYHUKH YIIJIEBOJIOPOOB:
15 pHpoZ . yr AOPOA https://m.edso0.ru/M3
MIPUPOJIHBIN I'a3 U MOMYTHbIE HEPTSHbIE Ta3bl, 17.12 56GLRBE
He(Th U MPOAYKTHI €€ epepaboTKu
KonTponbnas padota no paznen
16 P P pasiely 24.12 https://m.edsoo.ru/KT
<<YFJIGBOIl0p0)ILI» SM1N272
I[MpenenbHbBIE OMHOATOMHBIE CITHPTHIL: https://m.edso0.ru/N6SW
17 7.01.2027\YKD93
METaHOJI ¥ 3TaHOJI. BogopoIHas CBsI3b E—
MHOroaTOMHBIE CIIUPTHI: THIICHTIIHKOIb 1 hitps:/m.edsoo.r/MQ7
18 14.01 IAO3SUC
TJIMLEPUH o
DeHOIT: CTPOCHUE MOJIEKYITBI, (PU3UUECKUE H hitps://m.edsoo.ru/45UN
19 . 21.01 142UY
XUMHYECKUE CBOMCTBA, TPUMEHCHHUE -
Anberusl: GOpMabIEru/l U alleTaabIer i, https:/m.edso0.ru/SYL7
20 Aeruzibl: hopMabIer 1 all ACTHA 2801  VWAMA
AlleToH
21 OIHOOCHOBHBIC TIPE/ICIIbHBIC KAPOOHOBBIC 4.02 https://m.eds00.ru/Q7X

MPZSRF
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https://m.edsoo.ru/Q7XMPZSRF

KHUCJIOTBI: MypPaBbHHAA U YKCYCHAA

[TpakTuyeckas pabora Ne 2. «CBoiicTBa

https://m.edsoo.ru/19

22 . 11.02 DNOP1N8
pacTBOpa YKCYCHOM KHCIIOThD) -
CreapuHOBast ¥ OJICMHOBAsK KUCIOTHI, KAK https://m.edsoo.ru/W

23 18.02 NGDLBK5D
MIPEICTaBUTENH BBICIIUX KAPOOHOBBIX KUCIOT -

MBbL1a KaK COJIM BBICIINX KapOOHOBBIX https://m.edso0.ru/FC

24 . 25.02 NHX9WY1
KHCJIOT, UX MOOIIEe JEHCTBUE
CiioHbIe 5QUPHI KaK IPOU3BOIHBIE https:/m.eds00.ru/CS

BNGDUCS

25 KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CII0KHBIX 4.03
3¢upoB
YKUpbL: THAPOIIN3, IPUMEHEHHE, https://m.edsoo.ru/F2

26 pri TP P 11.03 K2CB5PG
Ouo0rMYecKas pojb )KUPOB -
VYraeBodsl: COCTaB, Kiaaccu(uKaus. https://m.edsoo.ru/QF

i . KSRGCXW

27 Bakueiilune npeacraBUTENN: II0K034, 18.03
¢bpykTo3a, caxaposa
Kpaxman u nemntono3a Kkak npupoHbIe

28 P t pupon 25.03 https://m.edsoo.ru/
Y 2VKLXNJZ4
KontponeHas paboTa 1o paszeiy https://m.edso0.ru/1X

29 «Kucnopoaconepxaiiye opraHuueckue Lo4 TQMST/E
coequHeHus»/ Beepoccuiickas mpoBepoyHas '
pabota
OO61mast xapaKTepUCTHKA a30TCOAEPIKALIUX

30 opraHuveckux coeauHenuii / Beepoccuiickas 8.04 https://m.edsoo.ru/
npoBepouHas paboTa 9VBZTY4PI

31 AMWHBI: METUJIAMUH U aHUJIMH 15.04

https://m.edsoo.ru/
CKICUWWEFEN
AMMHOKHCIIOTHI KaK aM()OTEpHbIE https://m.edsoo.ru/BD
DEXD2FV
32 OpraHU4YCCKUEC COCIUHECHUS, UX 22.04

ononornyeckoe 3Hayenue. [lentunsl. benku



https://m.edsoo.ru/19DN0P1N8
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KaK MpHUPOAHBIC BBICOKOMOJIEKYJIAPHBIC
COCIMHCHUA

OCHOBHEBIE TIOHATHUS XUMHHU https://m.eds00.ru/OR
33 . 1 29.04 E9Y2CYG
BBICOKOMOJIEKYJISIPHBIX COETUHEHUI -
OCHOBHBIE METO/IbI CUHTE3a ) https://m.edsoo.ru/
34 BBICOKOMOJICKYIIPHBIX COCTMHCHUH. 1 6.05 HO22USZHE
[lmactmaccel, Kaydyykd, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/HQ22U8ZHE

11 KIIACC

KosmuecTBo yacoB DJIeKTPOHHbIE
Ne Tema ypoka Kontpoa | Ilpakruue | /[lara uuppoBbie
n/n Bcero bLHbIE CKHe U3YYeHMS o0pa3oBareJib
padoThI padoThI HbI€ pecypcChl
1 XUMUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAs 1 8.09
KOH(UTYypalys aToMOB )
Ilepuoanueckuii 3akoH u Ilepnognueckas
P P u https://m.edsoo.ru
cUCTeEMa XUMUYeCKHX deMenToB 1. U.
2 5 1 15.09 /IMYC4DL1GD
MenpeneeBa, X CBSI3b C COBPEMEHHOU
TEOpUEH CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
. https://m.edsoo.ru
XHUMHUYECKHUX DJIEMEHTOB U UX COSAUHEHUH 10 /MYC4DL1GD
TpyHIIaM U NepuoaaM. SHaUECHUE
3 pyn Y 1 22.09
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
xumMudeckux ayemenToB .. Meneneena B
Pa3BUTUHU HAYKU
Ctpoenue BelecTBa. XMMHYECKAs CBI3b, €€
4 P _ 5 T L 5 https://m.edsoo.ru
BHUJIbI; MEXaHU3MBI 00pa30BaHUs KOBAJICHTHOU 9.09 /IMYC4DL1GD
cBs13u. Bonopoanas cBs3b
BaneHTHOCTE. DIEKTPOOTPUIIATEIBHOCTb.
C TpB p https://m.edsoo.ru
TENEeHb OKMcIIeHns. BemecTBa
5 1 6.10 IMYC4DL1GD
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHHUS
[TonsiTue o nucnepcHbIx cucremax. cTuHHbIE
https://m.edsoo.ru
6 Y KOJUIOWJHBIE pacTBOPBL. MaccoBas 10 1 13.10

BEILIECTBA B pacTBOpE

IMYC4DL1GD



https://m.edsoo.ru/MYC4DL1GD
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Krnaccudukanusa u HoMeHKIaTypa
HEOpPraHUYECKUX coeuHeHui. ['eneTnueckast

https://m.edsoo.ru/67

MDSJICA

7 20.10
CBSI3b HEOPTaHUYECKUX BEIECTB, Pa3IHIHBIX
KJIACCOB
Krnaccudukanus XMMHYECKUX PEAKIHii B rl\];[ltlgssgll rgﬁdsoo.ru/ 67
HEOPraHMYECKON U OPraHUYECKON XUMUH. I
8 3aKOH COXpAaHEHHUS MACChl BEIIECTB; 3aKOH 10.11
COXPAHEHUS U PEBPAILCHUS SHEPTHH [IPH
XUMUYECKUX PEAKIIUSX
Ckopoctb peakiuu. OOpaTHMbIe PEaKIIUH. https:/m.eds00.ru/67
9 p peakn P peaxi 17.11 MDSJICA
XHUMHUYECKOE PAaBHOBECHE
[Mpakruyeckas padora Ne 1. «Biustnue R}Itlgssgll rgﬁdsoo.ru/ 67
10 pa3nYHbBIX (DAKTOPOB HA CKOPOCTH 24.11 B
XUMUYECKOU PEAKIMU»
DrnekTpoiuTHIecKas auccormanus. [lorstre o R}Itgssg /I rgidsoo.ru/ 67
11 BOJIOpOIHOM Tokasarene (pH) pactsopa. 112 .
Peakiuu HoHHOTO 0OMeHa. ['uaponus '
OpraHUYECKUX M HEOPIraHUMIECKHUX BEIIECTB
OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC PEAKITUH. R}Itggl /I rgidsoo.ru/ 67
12 [TonsiTre 006 MEKTPOIINU3E PACIIIIABOB U 8.12 MDSJICA
pacTBOPOB coJIei
KonTpospHas pabora 1o paszaen https://m.eds00.ru/67
13 P P pasiey 15.12 MDSJICA
«TeopeTnueckne OCHOBBI XMHH» I
Merasuisl, ux nosoxenue B [lepruoandeckoit R}ItBS'SS/I rgﬁdsoo.ru/ 67
CHCTEME XUMHYECKHX 31eMeHTOoB J]. 1. I
14 MeHpeneeBa 1 0COOEHHOCTH CTPOSHUS 22.12

aToMoB. OOme Gpu3ndecKkue cBONCTBa
METaJJIOB



https://m.edsoo.ru/67MDSJICA
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CrutaBbl METAIUIOB. DJIEKTPOXUMHUYECKUM PSiT

15 . 29.12

HaNpsHKEHUH METAJIIOB

XuMHYECKHE CBOMCTBA BXKHEHIITNX METAJIIOB https://m.edso0.ru/7S
16 (HaTpuii, KaNuii, KaJIbIUA, MarHUuu, 12.01.2027 VQS1ION

ATFOMUHHNA) U UX COCTUHEHUN

XuMHYecKre CBOWCTBA XpOMa, ME/IH U UX https://m.edso0.ru/73
17 . 1901  |[VQSLION

COEIMHEHHI

XHUMHYECKHE CBOMCTBA IIMHKA, XKENE3a M UX https://m.eds00.ru/79
18 ; 2601 |VQSLION

COEIMHEHHI

I[Mpaktuyeckas padora Ne 2. "Penienue f\W/ttDSle/l m[-\IEdSOO.FU/7S
19 SKCIIEPUMEHTAJILHBIX 3aJ1a4 110 TEME 2.02 VQSTION

«MeTtaip»"

Hemerasuibl, nx nonoxenue B [leproandeckoit https://m.eds00.ru/7S
20 CUCTEME XUMHUYECKUX dieMeHToB /1. . 9.02 VQSIION

MemnieneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

dusnyeckre CBOWCTBA HEMETAJIIOB. https://m.edso0.ru/7§
21 ANIOTpONHs HEMETAIIOB (Ha IpUMepe 16.02 VQSLION

KHCJIOpOJia, cephl, hocdopa u yriepoia)

XMMHUUECKUE CBOMCTBA raJlOr€HOB, CEPHI U UX https://m.eds00.ru/7S
22 y 2.03 VQS1I0N

COEMHEHHI

Xumunueckue CBOUCTBa a30Ta, Gocopa 1 nx https://m.edsoo.ru/Y
23 N 9.03 100LRSOP

COEIMHEHHI

XUMHUYECKHE CBOMCTBA YII€POa, KDEMHUS U https://m.edsoo.ru/Y
24 y 16.03 1Q0LRSOP

UX COENUHEHUM

[TpuMeHeHre BaXKHEHIITNX HEMETAIIIIOB U UX https://m.edsoo.ru/Y
25 N 23.03 100LRSOP

COEIMHEHHI

O6o01IEeHre U CUCTEMAaTH3aUs 3HAHUHN 110 https://m.edsoo.ru/Y
26 6.04 1QQLRSOP

TteMe «Hemertamiely. Berauciaenus mo
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YpaBHEHUSM XUMHYECKUX PEaKIUi 1
TepMoXuMHueckue pacuétsil3.04

[IpakTrueckas padota Ne 3. «Pemenue

https://m.edsoo.ru/Y

27 JKCIIEPUMEHTAIIBHBIX 3314 110 TEME 1 13.04 1QQLRSOP
"Hemeramst"»
KonTtpomnbHast pabota 1o rTeMam «MeTauibiy U
28 P P 1 20.04
«Hemeramibny
Heopranuueckue U OpraHu4ecKue KUCIOThI. https://m.edsoo.ru/Y
29 1 27.04 1QQLRSOP
Heopranuueckue 1 opraHn4ecKue OCHOBAHHMSI
AMOoTepHBIE HEOPraHUIECKHE U Ttpsif/};ns-ggsoo-m/ Y
20 OpraHuvecKue CoeMHeHus. [ eHeTnyecKast 1 .05
CBSI3b HCOPTaHMUYECKUX U OPraHHYECKUX '
BCIIICCTB
Poub XUMHH B 00€CIIEYEHUH DKOJIOTHYECKOM, https://m.edsoo.ru/Y
31 SHEPTEeTUYECKON U MHUIIEBON OE30MaCHOCTH, 1 11.05 1QQLRSOP
Pa3BUTHH MEJIUIIUHBI
IpescTapieHns 06 OOIIMX HAYYHBIX https:/m.edsoo.ru/R
32 MIPUHIIMIIAX TPOMBIIIIIEHHOT'O [TOJIy4eHUs 1 18.05 EGCOZ545
Ba)XHEUIIIMX BEILECTB
33 YenoBek B MUpE BEIIECTB U MaTEPHUAIIOB 25.05
34 XuMHS 1 310POBBE YETTOBEKA 25.05
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM [TIPOI'PAMMOBI

10 KJIACC

Kona
nposepse
MOT0
pe3yJjbTa
Ta

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrpaMMbl CPeHEro 001ero 00pa3oBaHusA

1 TCOpeTI/I‘IeCKI/Ie OCHOBBI OpraHquCKOﬁ XHUMHNH

CdopMHUpOBAaHHOCTh TMPEACTABICHUNH O XHMHUYECKOW COCTABIISIONICH
€CTECTBEHHOHAYYHON KapTHUHBI MHUpPA, POJIM XMUMHHU B TO3HAHUH SBJICHHUM
11 Opupoabl, B (HOPMUPOBAHMM MBIIUICHUS U KYJIbTYpPhl JUYHOCTH, €&
' (GyHKIIMOHATBHOU TPAaMOTHOCTH, HEOOXOAUMOM JIJISl pelIeHHs] TPAKTUYECKUX
3a]1a4 U 3KOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBBIO U

MIPUPOAHOM cpene

Bianenne  cucremMoil = XMMHMYECKMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIararoIIme IMOHSATHS (Monexkyina, BAJICHTHOCTD,
ANEKTPOOTPUIIATENIBHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKasl CBA3b, MOJb,
MOJIIpHasl Macca, MOJISIPHBIN 00BEM, YIIIepOIHBIN CKeJeT, PYyHKIMOHAIbHAS
rpynna, pajadkai, H30MepHus, W30MEPbI, TOMOJIOTUYECKUN psii, TOMOJIOTH,
YTJIEBOJOPObI, KUCIOPOA- U a30TCOAEPKAIINE COSANHEHUS, OUOTOTHIECKU
1.2 AKTHUBHBIE BeIIeCTBA (YTJIEBOMABI, JKUPBI, OEIKH), MOHOMEp, MOJIKUMED,
CTPYKTYpPHOE 3B€HO, BRICOKOMOJIEKYJIIPHBbIE COETMHEHNS); TEOPUU U 3aKOHBI
(Teopust XMMMUYECKOTO CTPOEHHUs opraHnueckux semiects A.M. byrieposa),
3aKOHOMEPHOCTH, CHMBOJIMUYECKHH  SI3bIK  XHUMHUH, (PaKTOJIOTHYECKHE
CBEJICHHSI O CBOICTBAX, COCTaBe, MOJYyYEeHUH U 0€30MaCHOM HCIIOIh30BAHUH
BOXHEHIINX HEOPTraHWYECKUX ¢ OPraHMYeCKUX BEIIeCTB B OBITY U

HpaKTquCKOﬁ JACATCIIBHOCTH YCIIOBCKA

CdopMupoBaHHOCTh YMEHHIl BBISBIATH XapaKTepHbIE MPU3HAKU TOHSATHH,
13 YCTaHaBIMBATh UX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIINAE TOHATHUS
IIpU  ONKMCAHMM COCTaBa, CTPOCHUS U IPEBPAIICHUM OPraHUYECKUX

COeqMHEHNN

c(OpMUPOBAHHOCTh YMEHHUI HCIIOJIb30BATh XUMUYECKYI0 CHMBOJIMKY MJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIEHHOI)
14 dbopMynl OpraHMYECKHX BEUIECTB M YypPaBHEHUN XHMHUYECKUX pEaKIIHid,

H3T0TaBJIMBAaTh MOACIIN MOJICKYJI OPraHMYCCKHUX BEIICCTB AJIA UWILIIOCTpalluu

HX XUMHYECKOI'O U MPOCTPAHCTBCHHOI'O CTPOCHUA




15

CdopMupoBaHHOCTh YMEHUH YCTaHABIUBATH MPUHAIICIKHOCTh W3YYCHHBIX
OpPTaHWYECKHUX BEIIECTB MO HMX COCTaBY M CTPOCHHUIO K OMpPEICIEHHOMY
Kkiaccy  (rpymme) — coeauHEHWH  (YIVIEBOIOPOJIBI,  KHUCIOPOX U
a30TCOo/IepIKaIINe COCTMHEHHS, BHICOKOMOJICKYIISIPHBIC COCTUHCHHUS ), 1aBaTh

MM Ha3BaHUsA 1o cuctemarndyeckoit Homenkiaatype (IUPAC)

15

CdopMupoBaHHOCTh yMEHHUS OIpEAesaTh BHUIbl XUMHUYECKOW CBSI3H B

OpPraHUYECKUX COCAMHEHUIX (OAMHAPHBIEC U KPATHBIC)

1.6

CdopMupoBaHHOCTh YMEHHSI MPUMEHSTH: MOJIOKEHUS TEOPUU CTPOCHHUS
opranuueckux BemniectB A.M. BytnepoBa 1isi 0OBSICHEHHS] 3aBUCHMOCTH
CBOICTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHUS MAaCChI

BCIICCTB

VYraeBoxopoasl. Kucinopoacoaepkaiiue u a30TcoepKaiiue OpraHniecKue

COEIMHEHUS. BBICOKOMOIEKYIISIPHBIE COCIMHEHUS

2.1

CdopMUpOBaHHOCTh  YMEHWUH  MPUBOJUTH  TPUBHAIBHBIC  HA3BAHUSA
OT/ENbHBIX OPraHWYECKUX BEIMIECTB (ITWJICH, NPOIUJICH, alleTUJIEH,
ATUICHTJIMKOIb, TIULEpUH, (GeHon, QopMaabIerua, aneTaabIeTH]I,
MypaBbUHAs KUCJIOTA, YKCYCHAsl KMCJIOTA, OJICMHOBAs KUCIIOTA, CTEAPUHOBAS

KHCIIOTa, TII0K03a, GPYKTO3a, KpaxMal, HEeJUTI0I03a, TIIUIIH)

2.2

CdopmMupoBaHHOCTh ~ YMEHMH  XapaKTepu3oBaThb COCTaB, CTPOEHHUE,
¢u3nYecKkue W XMMHUYECKHE CBOWCTBA THUIHMYHBIX MPEJACTaBUTENCH
pa3’IMYHBIX KIJIACCOB OPraHMYEeCKMX BEIIECTB (MeTaH, J3TaH, OTHIIEH,
MPOMUJIeH, aneTuieH, OyraaueH-1,3, metunoyraauen-1,3, 6eH3011, MeTaHOI,
ATAHOJI, STUJICHTJIMKOJb, TIUIEPUH, (PEHON, aleTalbAeru]l, MypaBbUHas U
YKCYCHasi KHCIJIOTBI, TJIIOKO3a, Kpaxmall, Ie/UII0JI03a, aMHUHOYKCYCHas

KHCIIOTA)

2.3

CdopmMupoBaHHOCTH YMEHUS WIUTFOCTPUPOBATH T€HETUUECKYIO CBSI3b MEXKIY
TUIMYHBIMU [IPEACTABUTEISIMU PA3JIMYHBIX KJIACCOB OPraHUYECKUX BEIECTB

YpaBHCHHUAMU COOTBCTCTBYIOIIUX XUMHUYCCKUX pCaKI_[I/Iﬁ C HUCIIOJIb30BaAHUEM

CTPYKTYPHBIX (hopMyT

2.4

CdopmupoBaHHOCTH YMEHUS XapaKkTepu30BaTh HMCTOYHUKHU
YTJIEBOJOPOIHOTO CHIpbsi (HE(DTh, MPUPOAHBIA Ta3, yroiyib), CIIOCOOBI HX

Hepepa60TKH U MPAKTUYCCKOC ITPUMCHCHHUEC ITPOAYKTOB nepepa60TI<H

XUMHS U )KU3HL. PacuéTnl

3.1

CdopmMupoBaHHOCTh yYMEHUH BIAAETh CHUCTEMON 3HAHMI OO0 OCHOBHBIX
METO/JaX HAYYHOTO IO3HAHHUS, HCIOJIB3YEMbIX B XUMHUHU MPH HU3YYCHUU
BEIIECTB U XMMHUYECKUX SIBICHUN (HaOII0AeHNEe, U3MEPEHHE, IKCIIEPUMEHT,

MOI[GJ'II/IPOBaHI/Ie), HUCIIOJIB30BaTh CHCTEMHBIC XHUMHUYCCKHE 3HaAHUA I




MMPUHATHA peH_ICHI/Iﬁ B KOHKPCTHBIX JKH3HCHHBIX CUTYAIIUAX, CBA3AHHBIX C

BCIICCTBAMH U UX IIPUMCHCHHUEM

3.2

CdopmupoBaHHOCTH ~ yMEHHMH  cOONIOJATH  MpaBWia  IOJIB30BAHUS
XUMHUYECKON MOoCy10il U 1a00paTOpHBIM 000PYIOBaHHEM, a TaK)Ke MpaBHiia
oOpallleHuss C BeELIECTBAMHU B COOTBETCTBUM C HWHCTPYKLUHUAMU IO

BBITIOJTHCHH IO Ha60paTOprIX XUMHUYCCKHUX OIIBITOB

3.3

CdopMUpOBaHHOCTh YMEHUH IJIAHUPOBATH W BBITIOIHATH XUMHUYECKHIA
AKCIIEPUMEHT (MIPEBpAlllCHUs] OPraHUYEeCKUX BEIIECTB MPU HarpeBaHUU,
MOJydeHHUE STWJICHA M M3YYEHHE €ro CBOWCTB, KAUYECTBEHHbIC PEAKIIMU
OpPraHMYEeCKHUX BELIECTB, JICHATYpalusi OENKOB NPU HArpEeBaHUH, LIBETHHIC
peakiuy OEJIKOB) B COOTBETCTBUU C NPABUIAMHU TEXHUKU 0E30IIaCHOCTH MPU
oOpamieHMd ¢  BeHIECTBAaMH M JIADOpPAaTOPHBIM  00OpPYIOBaHHEM;
NpEaACTaBIATEL PE3YJIbTaThl XMMHWYCCKOI'O SKCIICPUMCHTA B q)OpMC 3armucu
YPaBHEHUH COOTBETCTBYIOIIMX PEaKUUMi M (OPMYIHPOBATH BHIBOABI Ha

OCHOBE JTHX Pe3yJIbTaTOB

3.4

CdopMupoBaHHOCTh YMEHHI MPOBOJUTH BBIYUCICHUS MO XUMHYECKHM
ypaBHEHUsAM (Macchl, 00BEMA, KOJIMYECTBA MCXOAHOTO BEIIECTBA WIU
MPOJIYKTa PEAKIMU MO U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOrO U3

HCXOJHBIX BCHICCTB WX IPOAYKTOB peaKI_II/II/I)

35

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ KPUTHYCCKU AaHAJIM3UPOBATH XHUMHUYCCKYIO
I/IH(l)OpMaLII/IIO, MOJIYy4a€Myr0 U3 pa3HbIX HCTOYHHUKOB (CpCI[CTBa MAacCOBOH

uH(popmanuu, cetb IHTEpHET U apyrue)

3.6

ChopMupoBaHHOCT, ~ yMEHHH  coOMoaTh  NpaBWIa  SKOJIOTMYECKH
11€JIECO00PA3HOTO TOBEJEHUSI B OBITY M TPYAOBOM NESITEIBHOCTH B IIEIIAX
COXPAaHEHHsI CBOETO 370pOBbI U OKPYKAWOIIEW MNPUPOJHOM CpEnsl,
OCO3HaBaTh ONACHOCTb BO3JEHCTBUS Ha >KMBBIE OPraHU3MBbl OIPEIEIEHHBIX
OpraHMYECKHUX BEILIECTB, MOHMMasl cMblca mnokaszarens [IJIK (mpemenpHo
JOMyCTUMOW  KOHIICHTpAIlMM), TOSICHATH HA  TpPUMEpPax  CIOCOOBI
YMCHBIICHUA W NPECAOTBPAIICHUA WX BPEAHOIO BOS)IGI\/'ICTBI/ISI Ha OpraHu3m

YCJIOBCKA




11 KJIACC

Kon
nposepse
MOI0
pe3yJjbTa

IIpoBepsiemble npeaMeTHBIE Pe3Y/JIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CPeHEro 001ero 00pa3oBaHus

Ta

TCOpCTI/I‘IeCKI/Ie OCHOBBI XUMHH

11

Bnanenue cucremoil = XMMUYECKMX  3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalOIINE TMOHATUS (XMMHYECKHH 3JIEMEHT, aToM, 3JIEKTPOHHAas
000104Ka atoma, S-, p-, d-3JIEKTPOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYIIa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENIEHb OKUCIEHHS, XUMUYECKas
CB$I3b, MOJIb, MOJIIPHASI MAcCa, MOJISIPHBIM 00bEM, KpUCTAITMYECKAast pEIéTKa,
TUIIBI XUMHUYECKHX PEeaKIUi (OKHUCIUTEIbHO-BOCCTAHOBHUTEIIbHBIC, JK30- U
SHJOTEPMHUUYECKHE, PEaKIMK HOHHOTO OOMEHA), PacTBOp, AJICKTPOJIHUTHI,
HE3JICKTPOJIUTHI, ANEKTPOIUTHYECKAS JHCCOIUAITHS, OKHCIIUTEIIb,
BOCCTaHOBUTEJb, CKOPOCTh XUMHUYECKON pEaKlUy, XUMHUIECKOE PAaBHOBECHE);
TEOPHMH M  3aKOHBI  (TEOpHUS  DJICKTPOIUTHYECCKOW  JAMCCOILMAIINH,
[Mepuognueckuii 3akon J[.M. MenaeneeBa, 3aKOH COXpaHEHHsS MaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHUH, (PAKTOJIOTHYECKUE CBEACHUS
O CBOWCTBax, COCTaBe, NONyYeHHHM U OE30MaCHOM HCHOJIb30BAHUU
BOXKHEHIINX HEOPraHWYECKUX BEHIECTB B OBITY M  NPaKTUYECKOH

ACATCIIBHOCTH YCJIOBCKA

12

ChopmupoBaHHOCTH YMEHUH BBISBISATH XapaKT€pHbIE TPU3HAKH U
B3aMMOCBS3b U3Y4YECHHBIX IOHATUH, IPUMEHITh COOTBETCTBYIOINE OHATHUS
IIpU ONMCAaHUU CTPOCHUS M CBOMCTB HEOPraHWYECKHX BEIIECTB M HX
[IPEBPALLCHUH; BBIABIIATH B3aUMOCBA3b XUMUYECKUX 3HAHUM C IMOHATUAMU U

OpEACTABICHUAMU JPYTUX €CCTCCTBCHHOHAYYHBIX IMMPEIMETOB

13

Bnagenue OCHOBHBEIMM METOJaMHU HAay4dHOI'O TIO3HAaHUA  BCHICCTB U
XUMHUYCCKUX SIBJICHUI (HaGJlIOI[CHI/IC, HU3MCPCHUC, OKCIICPUMCHT,

MOIICJ'II/IPOBaHI/IC)

14

ChopmupoBaHHOCTE YMEHUN  ONpPENENATh BAJICHTHOCTh U CTEICHb
OKHCJICHUSI XMUMHYECKHX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa,
BHJI XHMHYECKOM CBs3M (KOBaJICHTHAs, WMOHHAs, METaJINYeCcKas,
BOJIOPOHAS) B COSAMHEHUSAX, TUI KPUCTATUTMUECKOU PEMETKH KOHKPETHOTO

BelllecTBa (aTOMHasi, MOJIEKYJIsipHAasi, HOHHAsI, META/NINYEeCKas )




15

ChopmupoBaHHOCTh YMEHUH ONpENENATh XapakTep Cpeabl B BOJHBIX

pacTBOpax HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

1.6

ChopMupoBaHHOCTh YMEHUS KJIacCU(UIIUPOBATh XUMHUYECKUE PEAKIIUU 10
pa3M4YHBIM TIpU3HAKaM (YUCIy W COCTaBy pEardpyroIuX BeUIeCTB,
TerioBoMy d3(hdekTy peaknuu, HW3MEHEHUIO CTEICHEH  OKHUCICHUS

3JIEMEHTOB, 00PaTUMOCTHU PEAKIINH, YYACTUIO KaTaIH3aTopa)

1.7

ChopMupoBaHHOCTh YMEHHUI COCTABJIATH YPAaBHEHUS pEaKUUN Pa3IMUHBIX

THUIIOB, IIOJIHBIC H COKpaH_[éHHBIe YpaBHCHUA pCaKHI/Iﬁ HOHHOI'O O6MeHa,

YUYUTBIBas YCJIOBUA, ITPU KOTOPBIX 3TH PCAKIUN UAYT A0 KOHIA

1.8

ChopmupoBaHHOCTE YMEHHI TPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KaueCTBEHHBIA COCTAaB Pa3IMUHBIX HEOPTraHHUECKUX BEUIECTB, PACIIO3HABAThH
OMBITHBIM MYTEM HOHBI, TMPUCYTCTBYIOIIME B BOJHBIX PpPacTBOpax

HCOPraHN4YCCKUX BCUICCTB

1.9

ChopMupoBaHHOCT YMEHHWH  pPacKpbIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKLIHMI IMOCPEICTBOM COCTABJICHUS JIIEKTPOHHOIO

OasaHCca 3TUX peaKIUi

1.10

ChopmupoBaHHOCT, ~ YMEHHMH  OOBSCHITH  3aBUCHMOCTb  CKOPOCTH

XUMHYECKOMN peaknuuu OT PA3JIMIHBIX (l)aKTopOB

111

CpopMHUpOBaHHOCTH YMEHHUH OOBSCHATH XapaKkTep CMEIICHHUS XUMHUYECKOTO
paBHOBECHs] B 3aBHCHMOCTH OT BHEIIHEro Bo3jeicTBusa (mpuHmun Jle

[arenbe)

O6u1a51 1 HECOpTaHUYCCKasaA XUMUA

2.1

CdopMHUpOBaHHOCTH YMEHUN paCKpbIBaTh CMbICH [lepronnueckoro 3akoHa
.. MenneneeBa UM JIEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOLLYIO,

OOBSCHUTENIbHYIO Y IPOTHOCTUYECKYIO (PYHKITUH

2.2

ChopMHUpPOBAaHHOCTh YMEHUW XapaKTEepPU30BaTh DJIEKTPOHHOE CTPOEHUE
aTOMOB XHMMUYECKHX 3JeMeHTOB 1—4 mepuonoB I[lepuonnueckoid cucrembl
xuMudeckux dmementoB J[.M. MennaeneeBa, UCIONb3ys HOHATHS «S-, P-, d-
JJICKTPOHHBIE  OpOUTAINY»,  «IHEPreTUYECKHEe  ypPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB XUMHMUYECKHUX DJJIEMEHTOB U HUX
COEAMHEHUN 10 mnepuoAamM U rpynnaMm llepuogmyeckoir  cucTeMbl

xuMHudeckux aneMeHToB .M. MenneneeBa

2.3

ChopmupoBaHHOCTh yYMEHUM XapaKTepu3oBaTh (OMHMCHIBATH)  OOLIME
XUMHYECKHE CBOMCTBA HEOPraHMYECKHUX BEIIECTB Ppa3IMYHBIX KIIACCOB,
MIOATBEPK1aTh CYLIECTBOBaHHE TEHETUYECKOMN CBSI3H MEXIY
HEOpPraHMYECKUMHU BEIECTBAMU C MIOMOIIBIO YPABHEHUN COOTBETCTBYIOLIMX

XUMHYECKHUX PEAKLIUN




2.4

CdhopMupoBaHHOCTB YMEHUM yCTaHaBIUBAaTh IIPUHA]JIEKHOCTD
HEOPraHWYECKHX BEIIECTB [0 HMX COCTaBYy K OIpPEACIEHHOMY Kiaccy
(rpymmne) coeauHeHUM (MPOCThIE BEIIECTBA — METaUIbl W HEMETalIbl,

OKCH/IbI, OCHOBaHUS, KUCIOTHI, aM()OTEpHBIE THAPOKCUIBI, COITH)

2.5

ChopMupoBaHHOCTb YMEHUH HCIOJIb30BaTh XMUMHUYECKYI0 CUMBOJIUKY IS
cocTaBieHUs] (OpMya BEUIECTB M YPAaBHEHUH XUMHUECKUX pEaKLUH,

cucremarnyeckyro HomeHkinatypy (IUPAC) u TpuBHalbHBIC Ha3BaHUSA

OTJICIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHbld Ta3, YIJIEKHCIbIN ras,

aMMHuakK, rameéHast HU3BECTD, HeraméHas HN3BCCTh, MIUTBECBAs Coaa, IMUPUT H

Apyrue)

2.6

ChopmupoBaHHOCTE yMEHUH  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIUE
XMMHUYECKHE CBOMCTBA HEOPTaHUYECKUX BEIICCTB PA3IMYHBIX KIIACCOB,
MOJITBEPKIaTh CYIIECTBOBAHHE TCHETUYECKOM CBSI3H MEXTY
HEOPTaHMYECKUMHU BEIIECTBAMH C TIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX

XMMHYECKHUX PEaKLIUM

2.7

ChopMupoOBaHHOCTh YMEHHH IUIAHUPOBATH U BBIMNOJHATE XUMHYECKHM
9KCHEPUMEHT  (pa3jioKeHHE MEepOKCHAa BOAOPOJAa B  IPUCYTCTBUH
KaTaJl3aTropa, OINPENEICHUE Cpelbl PACTBOPOB BEUIECTB C IIOMOIIBIO
YHUBEPCAJIBHOTO MHJMKATOPA, BIMSHUE PA3IUYHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON PeaKIMM, peaklMi MOHHOIO OOMeHa, KaueCTBEHHbIE peaKIuH
Ha cynb(aT-, KapOOHAT- U XJIOPUA-aHHOHBI, Ha KATUOH aMMOHMS, pEeIIeHue
SKCIIEPUMEHTAJBHBIX 3a7ad 1o TemaMm «Metamas» u «Hemeramnel») B
COOTBETCTBUM C NpPaBWJIAMU TEXHUKH O€30MacCHOCTH NpU OOpallleHuu C
BEIIECTBAaMH U Ja0OpaTOPHBIM 000PYAOBAaHHEM; MPEACTABIATh PE3yabTaThl
XUMHUYECKOr0  JKCllepuMeHTa B (opMe  3amMcd  ypaBHEHU
COOTBETCTBYIOIIUX peakuuil U (OpMyIUpPOBATh BHIBOJBI HA OCHOBE ATHUX

pe3yabTaToB

2.8

ChopmupoBaHHOCTE ~ yMEHMH  cOONMIOJaTH  MpaBUiia  MOJIb30BaHUS
XMUMHUYECKOH MOCYA0H U 1abopaTopHbIM 000pYJOBaHUEM, a TAKXKe MpaBHUiIa
oOpalieHuss C BeIIeCTBAMH B COOTBETCTBUM C HMHCTPYKLHUSAMH TIO

BBITTOJIHEHUTO J'Ia60paT0pHI)IX XUMHUYCCKUX OIIBITOB

2.9

ChopMupoBaHHOCTh yMEHHHM XapaKTepH30BaTh XMMHUYECKHE IPOIECCHI,
JeXKalMe B OCHOBE IIPOMBIIUIEHHOIO IIOJYYEHUS CEPHOM KHUCIOTHI,
aMMMaKa, a Takke cOPMHUPOBAHHOCTH MPEJICTABICHUH 00 O0IINX HAyYHBIX

IMpHUHOHIIAX U 9KOJOTUICCKUX np06neMaX XUMHYCCKOTO IMTPOU3BOJACTBA

XUMHSA U )KU3Hb. Pacuérrl




3.1

ChopmupoBaHHOCT MPEACTABICHUH O XHMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KAPTUHBI MHPA, POJIM XMMHHU B MO3HAHUM SIBJICHHI
npUpoAbl, B (OPMHPOBAHMM MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €&
(YHKIIMOHATTLHOM TPaMOTHOCTH, HEOOXOAMMOM JJIsI PEIICHUSI TPAKTHICCKUX
3a/1a4 ¥ IKOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHSI K CBOEMY 3JI0POBBIO U

MIPUPOIHOM cpene

3.2

ChopMUpOBaHHOCTh YMEHHI KPUTUYECKH aAHAIM3UPOBATH XHUMHUYCCKYIO

nHPOPMAIINIO, TIOTYYaeMyI0 M3 Pa3HbIX HUCTOYHUKOB (CpPEICTBA MAacCOBOU

KOMMYHUKAIUH, ceTh IHTEpHET U Apyrue)

3.3

ChopMupoBaHHOCTP ~ YMEHHH  COONMIOJATh  TPaBWIa  OKOJIOTHYCCKH
11e71ecoo0pa3Horo MOBEACHHSI B OBITY M TPYIOBOUW JNEATEIHHOCTH B IEIAX

COXPaHEHHUS CBOETO 37I0POBbsSI U OKPYKAIOIIEH MPUPOIHOMN Cpelibl

34

Oco3HaBaTh ONACHOCTh BO3JECHCTBUS HA )KUBBIE OPIaHU3MbI ONPENEIEHHBIX
BEIIECTB, INOHMMasg cMmbica nokaszarens [IJIK, moscHaTe Ha npumepax
CrocoObl YMEHBIIEHUS M MPEAOTBPAIIEHUS MX BPEIHOTO BO3JEHCTBUSA Ha

OpraHu3M 4CJIOBCKa

3.5

CdopmMupoBaHHOCTh YMEHUM NPOBOJUTH BBIYMCICHHUS C HCIOIb30BAaHHEM
MOHATHSI «MaccoBasi JI0JIsI BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOIICHUN
ra3oB IpU XMMHUYECKUX pEaKLHUsiX, Macchl BellecTBa WIK 00bEMa ra3oB IO
U3BECTHOMY KOJMYECTBY BEILIECTBAa, Macce WIM O0bEMY OJHOrO U3
YUYaCTBYIOIIMX B pEaKIUH BELECTB, TEIJIOBOTO 3(peKTa peakliuu Ha OCHOBE

3aKOHOB COXpaHCHUA MaCChl BEUICCTB, IPCBpAICHUA U COXPAHCHUA SOHEPIrUun




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 31eMEHT COIEPKAHMUS

1

TeOpeTI/I‘leCKI/IC OCHOBBI OpraHHq€CKOﬁ XUMHUHU

11

[Ipenmer opraHnyeckol XUMHUHU: €€ BO3ZHHMKHOBEHUE, Pa3BUTUE U 3HAYEHUE B
MOJyYEHUU HOBBIX BEUIECTB M MaTepUANIOB. TeopHs CTPOEHUS OpPraHUYECKUX

coeauHennit A.M. bytiepoBa, €€ OCHOBHBIE MTOJIOKEHUS

12

CtpykrypHble (OPMYIIBI OPraHMYECKMX BEIIECTB. [ OMOJIOTHS, H30MEpHSL.
XHUMHYECKass CBS3b B OPraHMYECKUX COCAMHEHUSAX — OJMHAPHBIC M KpaTHbIC

CBA3U. HpCI[CTaBJ'IeHI/Ie (6] KHaCCHq)I/IKaHI/II/I OpPraHn4YC€CKHX BCIICCTB

13

Homenknarypa oprannyeckux COeAMHEHUU (cHcTeMaTHYecKasl) U TPUBHAJIbHBIC

Ha3BaHUS Ba)KHEUIIMX HpCI[CTaBHTeHefI KJIACCOB OPraHU4YCCKUX BCIUICCTB

Yraeroaopoibl

2.1

AnKaHBI: COCTaB U CTpPOCHHC, TOMOJIOTUYECKHUI pAan. Mertan u 3TaH — HpOCTGﬁIHHC
MNpEACTAaBUTCIIM AJIKAHOB: (I)I/I3I/IquKI/Ie u XUMHYECKHE CBOMCTBA (peaKI_[I/II/I

3aMCIICHUA U FOpeHI/ISI), HaxXO0XJACHUC B IPHUPOAL, IMOJTYYCHHUE U TPUMCHCHUC

2.2

ANKeHBI: COCTaB W CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUJICH " MPOMNUJICH —
HpOCTGﬁHIPIC NMpEACTABUTCIIN AJIKCHOB: (bI/I3I/I"IeCKI/Ie U XHMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOICHUPOBAHUA, THUApaTallMd, OKUCICHUA U

HOJ'II/IMepI/ISaHI/II/I), IMOJIYYCHHEC U IPUMCHCHUEC

2.3

Ankamuensl: OyrammeH-1,3 wu MetwiOyraaueH-1,3: CTpoeHWe, BaKHEHIINE
XUMHYECKHE CBOMCTBa (peakius nonumepusanun). [lonydeHre CHHTETHYeCKOTO

KaydyKa U pe3UHbI

2.4

AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTUUECKHUI Psill. ALICTUIICH —
MPOCTEUININIA TIPEJCTABUTEh AJIKWHOB: COCTaB, CTpoeHHe, (HU3UYECKUe u
XUMHUYECKHUE CBOMCTBA (PEaKIMK THAPUPOBAHUS, TaJJOTEHUPOBAHUS, THAPATAINH,

TOpCHI/IH), MOJIYYCHHUEC U ITPUMCHCHUC

2.5

Apenbl. beHszonm: cocraB, cTpoeHue, (QHU3NYECKHE U XUMHYECKHE CBOWCTBa
(peakuuy rajJoreHUpOBaHUs U HUTPOBAHUs), OJyYEHHE U IpUMEeHeHue. Toryor:
coCTaB, CTpoeHHe, (u3MuecKue ¢  XUMHUYECKHE CBOWCTBA  (peakuuu
TaJIOTEHUPOBAHNUA WM HUTPOBAHHUA), MNOJYyYEHHUE M NpUMEHEHue. TOKCHMYHOCTH
apeHoB. ['eHeTHueckas CBA3b MEXJIy YIJIEBOJOPOJAMHM, NPUHAUICKAIUMU K

Pa3iIMYHbBIM KJ1acCaM




2.6

[TpupoHbIe HCTOUYHUKH YTIIeBO10pOo10B. [IpupoaHbIil Ta3 U momyTHbIe He(TAHBIC
ra3el. Heth 1 €€ mpoucxoxaenue. CriocoObl nepepaboTKku HePTH: TIEPEroHKa,
KPEKUHI (TEepMHUYECKUH, KaTaJuTH4YecKuil), nmupoius. IIpoaykTel mepepaboTKu
He(TH, UX NPUMEHEHUE B IPOMBIIIJIEHHOCTH M B ObITy. KameHHBIN yronp u

MIPOJYKTHI €ro 1nepepaboTKu

KHCJ’IOpOI[COI[Gp)KaH_II/IC OpTraHU4Y€CKUC COCAUHEHUA

3.1

[IpenenbHble 0JHOATOMHBIE CIIUPTHL. METaHOI M ATAHOJ: CTPOCHUE, (PU3nUecKue
M XUMHUYECKHEe  CBOWcTBa  (peakIMM  C  aKTUBHBIMH  METaJUIaMH,
raJloreHOBOJIOPOIAMU, TOpPEHHUE), MpUMEHEeHHe. BoaopoaHble CBS3M MEXIY
MOJIEKYJIaMH cIupToB. JlelicTBHE MeTaHOJa U ATaHOJAa Ha OPraHM3M YEJIOBEKa.
MHoOroaromMHble CIUPTHI. DTUJICHTJIMKOJIb U TIULEPUH: CTPOCHUE, PU3NIECKUE U
XUMHUYECKHE CBOICTBa  (B3aMMOJCICTBHE €O  IIEJIOYHBIMH  MeETallJIaMH,
KauecTBEHHas peakiusi Ha MHOTOATOMHbIE CHUPTHI). JlelicTBUEe Ha OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/Ie TJIIMIOCpruHa U STUIICHITIMKOJIA

3.2

@DeHOJI:  CTpOCHUE  MOJICKYNBI, (HU3WUYECKUE ¢  XUMHUYECKHE  CBOMCTBA.

Tokcuunocts enomna. [Ipumenenue gpenona

3.3

AJH)Z[GFI/IZII)I 1 KE€TOHBI. CDOpMaHI)I[eFI/II[, afeTaJIbACTH/: CTPOCHUC, (1)H3PI‘-ICCKI/IC n
XHMHYCCKHE CBOMCTBA (peaKHI/II/I OKHCJICHHSA M BOCCTAHOBJICHHSA, KAQYCCTBCHHBIC

peaxiun), noly4eHue 1 NpuMeHeHue

3.4

OAHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAs U yKCYyCHas
KHUCJIOTBI: CTPOCHUE, PU3NUECKUe U XUMUUECKHe CBOMCTBA (CBOICTBa, o0Imue s
Kjlacca KHCJIOT, peakius dSTepuduKaluu), TMOJydeHHe U MpPUMEHEHHE.
CreapuHOBasi ¥ OJIEMHOBAsl KUCIOTHI KaK MPEJCTABUTENN BBICHIMX KapOOHOBBIX

KHCI0T. Mbla KaK COJIH BEICIIINX Kap60HOBBIX KHUCJIOT, UX MOIOIICC JICNCTBHE

3.5

Cnoxxabie 3¢UpBl KaK MPOU3BOJIHBIE KaPOOHOBBIX KHCIOT. [ MIPOIU3 CIOKHBIX
a¢upoB. Kupsl. ['maponusz xupos. [lpumenenue xupoB. buomornyeckas posb

KHUPOB

3.6

VYrneBoabl: cocTaB, KilaccU(PHUKAIUA YrieBOAOB (MOHO-, M- U IOJKCAXapUibl).
I'moko3a — mpocredmuii MOHOcCaxapua: OCOOEHHOCTH CTPOEHHS MOJIEKYIIbI,
¢du3nyeckre U XuMHUYECKre CBOMCTBa (B3auMoeiicTare ¢ rugpokcuaom meau(Il),
OKHCJICHME aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccTaHOBIeHHE,
Opo’KeHHE TJIOKO3bl), HaXOXKJIEHUE B MIpUpOJie, NMPUMEHEHHE, Ouoyiornyeckas
ponb. @otocunTe3. PpyKTo3a Kak U30Mep TIIIOKO03bl. Kpaxman u nesroiosa Kak
IpUpoAHble nonuMepel. CTpoeHME KpaxMmayla M LEeUIoJ03bl. Puznueckue u

XHUMHUYECKHE CBOMCTBA Kpaxmajia (FI/IJIPOJ'II/IS, KauCCTBCHHAA pCAKIIUsA C I/IO,Z[OM)

A30TCoIepIKaIye OpraHuIeCKHe COCIMHCHUS

4.1

AMUHOKHCIIOTBI KaKk aM(OTEpHbIe OpraHudeckue coeauHeHus. Pusmdeckue H




XUMHUYECKHE CBOWCTBA aMUHOKUCIOT (Ha MpuUMepe IHIHMHA). buonornyeckoe

3HAa4YCHUC aMHMHOKHUCIIOT. HCHTI/II[BI

4.2

benku kak mpupoaHBIE BBICOKOMOJIEKYNSpHbIE —coenuHeHus. [lepBuunas,
BTOpUYHAS W TPETHYHAs CTPYKTypa OelKkoB. XUMHYECKHE CBOICTBa OENKOB:

THIPOJIU3, ICHATYpaIsl, KAYeCTBEHHBIC PEAKIIUU Ha OCTIKU

BricokoMoneKynsipHble COEAUHEHUS

5.1

OCHOBHBIC TIOHATUS XHUMHU BBICOKOMOJICKYJIAPHBIX COGIII/IHGHHfli MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHDL IMMOJIMMCPU3AlINU, CPCAHAA MOJICKYJIApHAd
macca. OCHOBHEIC MCTOABbI CHHTE3a BBICOKOMOJICKYJIAPHBIX COC,Z[I/IHCHI/Iﬁ —

noJIuMepu3anus U MOJIMKOHACHCAIINA

5.2

9KCHepI/IMeHTaJ'ILHLIe MCTOAbI HU3YUCHHA BCHICCTB H HX npeBpameHI/Iﬁ:
O3HAaKOMJICHHUC C 06pa3uaMH IIPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIACTMACC,

Kay4yKOB. HonyquI/Ie CHUHTCTUYCCKOI'O KayuyKa U PE3UHbL

11 KITACC

Kon

IIpoBepsieMblii 3JIeMEHT COMEPKAHUS

1

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHHU

11

XuMudeckuil sneMeHT. AToM. fpo aroma, M30TOIbI. DJIEKTPOHHAs 000JI0YKa.
DHepreTUYeckre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOHUTANH, S-, P-, d-3JIEMEHTHI.
Oco6eHHOCTH paclpeesieHus EKTPOHOB M0 OpOUTANIIM B aTOMax 3JIEMEHTOB

TNEPBLIX ‘IeTBIpéX Nepruoaos. BJICKTpOHHaSI KOH(I)I/Il"ypaI_H/IH aTOMOB

1.2

[Iepnonnueckuit 3akoH u lleproanyeckas cucrema XMMU4ECKUX d1eMeHToB J[. 1.
MenpeneeBa. CBs3p mnepuoanyeckoro 3akoHa M Ilepmonnueckoil cHCTEMBI
xuMudeckux vieMeHToB .M. MenzeneeBa ¢ COBpEMEHHON TEOpPHEW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHs CBOWCTB XHWMHYECKHX OJJIEMEHTOB H
0o0pa3yeMbIX MMH MPOCTBIX W CJIOKHBIX BEIIECTB MO TpPyNIaM U HepHOAaM.

3HadeHUe NEpUOANYCCKOr'o 3aKOHA B PA3BUTHU HAYKU

13

Crpoenue BemiecTBa. XUMHUYECKas CBs3b. BHABl XUMHUYECKOW  CBSI3U
(KoBaJieHTHasi HEMOJSpHAsT M TMOJspHas, HWOHHAas, MeTanyeckas). HoHBbI:
KaTHOHBI U aHMOHBI. MeXaHn3Mbl 00pa30BaHMs KOBAJIECHTHON XUMUYECKOMN CBS3U

(oOMeHHBIN 1 TOHOPHO-aKIEeNnTOpHBIN). BogoponHas cBs3b

14

BanenTHOCTB. DIeKTpOOTpHUTIATETLHOCTH. CTENIEHh OKUCIICHUS

15

BemecTBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BeIECTBA. THUIMBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA

BEIIECTB OT THUMA KpuUCTaulndeckod pemérku. [loHsTHE O OUCTIEPCHBIX




cucremax. MCTUHHBIE U KOJUIOUJHBIC PpaCTBOPHI. MaccoBas J0JIs1 BC€IICCTBA B

pactBope

1.6

Knaccudukanus Heoprannueckux coeiuHeHuid. HoMeHkaTypa HeopraHmuecKkux

BCHIICCTB

1.7

XuMHU4Ieckas peakuusi. Knaccudukanus XUMHYECKUX peakuuit B
HEOPraHWYeCKOM M OPraHMYeCKOW XMMHH. 3aKOH COXPaHEHUsI MacChl BEIIECTB,

3aKOH COXPAHECHUS U IPEBPALLEHUS SJHEPTUH IIPU XUMUYECKUX PEAKLIUAX

18

CKopocCTh peakuuu, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

19

OOpatumbie peakiuu. XHUMHYECKOe paBHOBecue. DakTOpbl, BIUAIOIINAE HA

COCTOsIHME XuMu4eckoro pasHoBecus. [Ipunnun Jle Hlatense

1.10

Onekrponutrueckas auccounanus. CunbHbie U cinaldbie sekTponuTsl. Cpena
BOAHBIX PACTBOPOB BCIICCTB: KUCJIAA, HeﬁTpaJILHai[, mIeJI04YHasd. PeaKHI/II/I HUOHHOI'O

oOMeHa

111

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKkunun

HeOpraHI/IquKaﬂ XHUMUA

2.1

Hewmeramnsl. [lonoxxenne HemeramoB B Ilepuoanueckoil cucteMe XMMHUYECKHUX
anementoB J[.M. MenzaeneeBa u OCOOCHHOCTH CTpOCHHS aTOMOB. Dusndeckue

CBOMCTBAa HEMETAJLJIOB. AJ'IJ'IOTpOHI/I}I HEMCTAJIJIOB (Ha MpuMeEpe KUCJI0poaa, CEphl,

docdopa u yriepona)

2.2

XUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETAIJIOB (TaJOr€HOB, CEpbI, a30Ta,
dochopa, yrmepoga U KpeMHHUS) M UX  COEAMHEHUN  (OKCHJIOB,
KHCJIOPOJICOACPKAIINX ~ KHUCIOT, BOJOPOAHBIX coenuHeHuit). [lpumenenue

BOKHEUIINX HEMETAJIOB U UX COEIUHEHUMN

2.3

Merauibl. Ilonoxxenne MeraiuioB B lleproanueckoil cucreMe XUMHUYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK
aTomMoB MeTasutoB. O6mme pusnyeckue cBoiicTBa MetamuioB. CIUiaBbl METAJIIOB.

3J'ICKTpOXI/IMI/I‘-ICCKI/II71 pan HaHpH)KCHI/Iﬁ MCETAJIIIOB

24

XUMHUYECKHE CBOMCTBA BAKHEWIUX METAIIOB (HATpUM, KaWW, KaJbLUHU,
MarHuii, allOMUHUN, IHHK, XPOM, >K€Ie30, Melb) M UX coenuHeHuil. OOmue

CITOCOOBI MOJIYYCHH A MCTAJIJIOB. HpI/IMCHCHI/Ie MCTAJJIOB B 6BITy 1 TCXHUKE

2.5

I'emermueckas CBA3b HCOPraHNMYCCKUX BCUICCTB, NPUHAMICKAIUX K Pa3JINYHBIM

Kj1accaM

XUMHUS U KU3Hb

3.1

Pone xumum B oOecriedeHMH SKOJOTUYECKOW, DHEPreTHYECKON W IHIIEBON
0€30MacHOCTH, Pa3BUTHH MeAHWIMHBL [OHATHE O HayYHBIX METOJaX IMO3HAHUS

BEIIIECTB U XUMUYCCKUX PEaAKIIHIA




[IpencraBnenus o0 OOIIMX HAYYHBIX MPUHIUMNAX MPOMBIIUICHHOTO TOJYyYSHHS

BOXHEHIIMX BeleCcTB. UenoBEK B MUPE BEUIECTB U MATEPHAIOB: BAXKHEUIIHNE

3.2 CTpOMTENIbHbIE MaTepuaibl, KOHCTPYKIHMOHHBbIE MaTepHalbl, KPAaCKH, CTEKIIO,
KepaMHuKa, MaTepuasibl ISl 3JCKTPOHUKH, HaHOMaTepuasbl, OPraHUYECKUE U
MUHEpaJIbHBIE yI00pEeHUs
XuMHsi W 3I0pOBbE YENOBEKa: IIpaBWJIa UCIHOJb30BAaHUSL JIEKAPCTBEHHBIX

3.3 [IpernapaToB, paBuiia 6€30MacHOTr0 UCIOIb30BAaHUS IPENapaToB ObITOBOM XUMUU

B HIOBCEIHEBHOMN KU3HHU




YYEBHO-METOJJUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYEHUKA

1.T'adbpuensn, O. C. Xumusa 10-11 knacc. ba3oBblil ypoBEHb.

METOJIUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
1. T'abpuensn, O. C. Metoanueckoe nocodue. ba3oBblil ypoBeHb. XuMus
10 -11xnacc
2. N'abpuensn, O. C. [JonoaHuTeabHbIC 3a1aHus K yueOHUKY «Xumus 10-
11 knacc»

3.TI'abpuensu O. C., Bockoboitaukosa H. I1., Amrykosa A. B. Hactonshas
kaura yuurens. Xumus. 10-11 ki.: Mertoauueckoe nocodue. - M.: [Ipoda,

2018
HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbHI U PECYPCbI
CETH
HUHTEPHET

1.https://web.archive.org/web/20130327132009/http://school-

collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-

alcd26d56d67/23527/?interface=themcol

2.https://web.archive.org/web/20130327061415/http://school -

collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-

alcd26d56d67/23533/?interface=themcol
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