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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo XMMHU Ha YpOBHE cpenHero oOmiero oopa3zoBaHus pazpaboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii deneparumny,
TpeOoBaHUN K pe3yiabTaTaM OCBOEHUS (henepanbHO 00pa3oBaTENbHON MPOrPAMMBI CPEIHETO
obmero ob6paszoBanus (POII COO), npencraBiaeHHbIX B DeAepaqbHOM TOCYAapCTBEHHOM
obpaszoBatensHOM cTangapte COO, c¢ yuérom Konnenumu npenogaBaHus yueOHOTO mpenMeTa
«Xumusa» B oOpa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu, pealn3ymUX OCHOBHbBIE
o0Opa3oBaTenbHbIC MPOTPAMMEBI, ¥ OCHOBHBIX TOJOXEHUH «CTpaTeruu pa3BUTHUS BOCIUTAHHS B
Poccutiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsbkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

PaGouas mporpamma pa3paboTaHa B COOTBETCTBUU C pabouell MporpaMMoil BOCIHTAHHUS
IITKOJIBI M IPOTPAMMBI IIPOPOPUEHTAIIMOHHOTO MUHUMYMa
OBLIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA

OcCHOBY MOJXOJI0B K pa3paboTKe MporpaMMbl 10 XUMUH, K OMPEIEICHUIO 00IIel cTpaTeruu
oOyueHus, BOCHUTAHHS U Pa3BUTHA O0YyYaIOIIMXCS CPpeACTBAMH yueOHOro mpeameTa «XUuMHs s
10-11 xmaccoB Ha 0©a30BOM YpOBHE COCTaBMJIM KOHUeNTyanbHble nosoxkeHuss @I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeNied, COJep)KaHUs, Pe3ylIbTaToB oOydeHUs U TpeOOBaHHI K YpPOBHIO
MMOJATOTOBKH BBIITYCKHHKOB.

XuMuyeckoe  OOpa3oBaHME,  IOJIy4aeMOE€  BBIIYCKHHUKaMU  001eo0pa3oBaTenbHOM
OpTaHU3aIH, SBISIETCS HEOTHEMIIEMON YacThi0 X 00pa3oBaHHOCTH. OHO CIY’KUT 3aBEpIIAIOLIIM
ATAOM peau3allii Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, IPUCYILIUX
L[EJIOCTHOW CHCTEME XMMHYECKOIO0 O00pa30BaHMs. ODTH LEHHOCTH KacaloTCsl I1O3HAHUS 3aKOHOB
pUpoabI, (OPMUPOBAHUS MHUPOBO33PEHHS M OOIIeH KyIbTyphl YeJIOBEKa, a TAKKE IKOJIOTUYECKU
00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO M TMPUPOAHON cpene. Peannsyercs xumudeckoe
oOpa3oBaHHe OOY4YaIOIIMXCS HAa ypOBHE CpelHero oOuiero odpa3oBaHUs CpelCTBaMU Y4eOHOTO
npeamMeTa « XuMuUs», COJAEpPKaHNe U TTOCTPOECHUE KOTOPOTO OIPEACIICHBI B MPOTPaMME MO XUMHUU C
yuéToM crieuu(pUKy HaAyKH XUMUH, e€ 3HAU€HUs B MMO3HAHUU MPUPOJIBI U B MaTEPHAILHON >KU3HU
o0mmIecTBa, a Takke C y4€TOM OOIMX Meleld W MPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpeiHero obiero oopasosanus B Poccuiickoit denepanuu.

XUMHUSl KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT O0COOYI0 poJib B COBPEMEHHOU
[MBUIIM3AIIMU, B CO3JaHUHM HOBOW 0a3bl MaTepHalbHON KyiabTyphl. OHa BHOCHUT CBOW BKJIAJ B
(dbopMHpOBaHHE PALMOHATLHOTO HAYYHOTO MBIIIJICHHS, B CO3/IaHUE [EIOCTHOTO MPEICTaBICHUS 00
OKpPYKaIOIlleM MHUpPE KaK O €IMHCTBE MPHUPOJbI U YelloBeKa, KOTopoe (opMUpYyeTCs B XMMHUU Ha
OCHOBE MTOHMMAaHUs BEILIECTBEHHOT'O COCTaBa OKPYXKAIOIIETO MUPA, OCO3HAHMS B3aUMOCBSI3H MEXKIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU 00JIACTSMH MPUMEHEHHS.

TecHO B3aMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMH HayKaMU, XUMHS CTajla HEOThEeMJIEMOMN

YaCThI0O MUPOBOM KYJIBTYPhI, HEOOXOIMMBIM YCIIOBHEM YCHEITHOTO TPY/JA U KM3HU KaXJIO0TO WieHa
obmectBa. CoBpeMeHHass XMMHUSI KaKk HayKa CO3MJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTHUM
HaIpaBJieHa Ha pelleHue To0aibHbIX IPOoOJIeM YCTONYMBOIO pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPTeTHYECKOH, MUIIEBOM, YKOJIOTHYECKON 0€30MaCHOCTH M OXPaHBI 3[10POBBSI.
B cooTBercTBUM ¢ OOMMUMH TEISIMU U MPUHIUAIIAMHA CPETHEr0 O0IIero o0pa3oBaHUs COJEpKaHUE
npenmera «Xumus»  (10-11  xmaccel, 0a30BbIi  YpOBEHb HW3YYEHHS) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpHYIO MOJATOTOBKY OOY4YalOIIMXCS, HEOOXOAMMYIO WM JUIS
BBIPAa0OTKM MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIHEIIHOTO BKIIOYEHHUS B IKU3Hb COIUYMa,
MIPOJOJIKEHHS] 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

Cocrapnsromumu peameTa « XUMEs SBISIOTCS 06a30Bble Kypchl — « OpraHudeckast XUMUs
n «OO0mmas ¥ HeoOpraHU4ecKass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUS KOTOPBIX SIBIISTIOTCS
OCHOBBI 0a30BOI HayKH: CHCT€Ma 3HAHWH 1O HEOPTAaHUYECKOW XMMUU (C BKIIOYCHHEM 3HAHHUH W3
oOuieil XuMuM) U oprannyeckoil xumuu. @opMUpoBaHHUE JAHHOW CHUCTEMbI 3HAHUI MPU U3y4EeHUN
npeaMera obecredrBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCEIO MHOTI00Opas3us BEIIECTB Ha OCHOBE
OOIIUX TIOHSTH, 3aKOHOB ¥ TEOPUN XUMUH.



Crpykrypa coaepxkanust kKypcoB — «Opranuueckas xumusi» u «OOmas u HeopraHudeckas
XUMUsD» chopMUpOBaHa B MpPOrpaMMe MO XMMHMHM HAa OCHOBE CHUCTEMHOTO IMOAXO0Ja K H3YyUCHHIO
yueOHOro Martepuaia U OOYCIIOBJI€Ha HCTOPHUYECKHM OOOCHOBAHHBIM pPAa3BUTHUEM 3HAHUWA Ha
ONpPEACIEHHBIX TEOPETHUUYECKUX YPOBHAX. Tak, B Kypce€ OpraHMYEeCKOM XMMHUHM BEILIECTBA
paccMaTpuBalOTCsl Ha YPOBHE KJIACCHUYECKOM TEOPHUHM CTPOEHHUS OpPraHMYECKUX COCJUHEHUH, a
TaK)K€ Ha YpPOBHE CTEPCOXMMHUYECKMX M DJIEKTPOHHBIX IIPEICTABICHUM O CTPOCHUM BEIIECTB.
Ceenenusi 00 M3y4aeMmblX B Kypce BEIIECTBAX JalOTCAd B Pa3BUTHH — OT YIJIEBOJIOPOAOB JO
CIIO)KHBIX OHMOJIOTMYECKH AaKTHBHBIX COCIUHEHHMH. B Kypce opraHMyecKod XHMHHU IOJIy4aroT
pa3ButHe CQOpPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO 0O0IIero oO0pa3oBaHUS IE€PBOHAYAIBHBIC
MPEJCTaBICHUS O XUMHUYECKOW CBS3M, KJIACCH(PUKALMOHHBIX NMPH3HAKaX BEIIECTB, 3aBUCHUMOCTHU
CBOMCTB BEILLIECTB OT UX CTPOCHUS, O XUMUYECKON pEaKIUU.

[lon HOBBIM yrioM 3peHuss B TpeaMere «Xumus» 0a30BOr0 YpOBHS paccMaTpUBACTCS
M3YYCHHBII Ha YypOBHE OCHOBHOrO OOIIEro o00pa30BaHUS TEOPETUYECKUH MaTepual u
(aKTOJIOTHUECKUE CBEJCHHS O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0masi U HeopraHudeckas XUMHs» OOYyYarolIMMCsl TMPEIOCTaBIIAETCS BO3MOXKHOCTH OCO3HATh
3HA4YCHUE MEPUOJANYECKOTO 3aKOHA C OOLIETEOPETUIECKUX U METOJOIOIMYECKHUX MO3UIIHA, TITy0xKe
MOHATh UCTOPUYECKOE M3MEHEHUE (PYHKIUN 3TOTr0 3aKOHa — OT 0000Imaronel 10 00bICHAOMEH 1
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHM O BaKHEWIIMX BELIECTBAaX, UX COCTaBE€, CTPOCHHUM, CBOICTBAX M
IIPUMEHEHUH, a TaKXKE€ O XMMHUYECKHUX pPEeaKLHUsiX, UX CYLUHOCTU M 3aKOHOMEPHOCTSIX MPOTEKaHUS
nonojHserca B Kypcax 10 wum 11 kiaccoB  sIeMEHTaMU  COAEP)KaHUS, HMEIOLIUMHU
KYJIbTYPOJIOTMUYECKMM M MPUKIAJHOM XapakTep. OTHU 3HaHUSA CIOCOOCTBYIOT ITOHUMaHHIO
B3aUMOCBA3M XHUMHMHM C JPYTMMH HAayKamH, pacKpblBalOT €€ pojb B [03HABaTEIbHOU U
MIPAKTUYECKON JESITEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHHMTAHMIO YBAaXEHHUS K IPOLECCY
TBOpPUECTBAa B O0JIACTU TEOPUM M MPAKTUYECKUX NPUIOKEHUN XUMHUHU, TMOMOTAIOT BBIMYCKHUKY
OpPUEHTUPOBATHCS B OOILIECTBEHHO M JUYHOCTHO 3HAUMMBIX IpoOJieMax, CBA3aHHBIX C XHUMUEH,
KPUTHYECKH OCMBICIMBATh MHPOPMAIUIO M MPUMEHSITh €€ Ui TMOIOJIHEHUS 3HAHUM, pelIeHUS
MHTEJUIEKTYAJIBHBIX M 3KCIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3a4ad. B 1enoMm copep:kaHue
yueOHoro npeaMera «XHUMHs JAaHHOTO YPOBHS MU3YyUEHHUs OPUEHTHUPOBAHO HAa (POpMHUpOBAHHUE Y
00y4aroluMxcsi MUPOBO33PEHUYECKONH OCHOBBI JUIsi MOHMMAHUA (QMIOCOPCKUX HJEH, TaKMX Kak:
MaTepHaibHOE €IUHCTBO HEOPraHMYECKOTO M OPraHMYeCKOro MHpa, OO0YyCIOBIEHHOCTb CBOWCTB
BELIECTB UX COCTAaBOM M CTPOCHMEM, I03HABAEMOCTh NPUPOAHBIX SIBJICHUM IIyTEM DKCIIEPUMEHTA U
pelleHns MPOTUBOPEUMH MEXJIy HOBBIMH (aKTaMd U TEOPETUUYECKHMMH MPEIIOChUIKAMH,
OCO3HaHME POJIM XUMHMM B PEIIEHUHM HKOJIOTHYECKUX MpoOieM, a Takxke HpobieM cOepekeHHs
SHEPIreTHYECKUX PECYPCOB, ChIPbs, CO3/IaHUsI HOBBIX TEXHOJIOITMI U MaTEPUAJIOB.

B nutane perieHus 3a1a4 BOCOUTAHUSA, PA3BUTHS U COLMANIN3ALUN O0YYAIOLUXCS TPUHATHIE
IIPOrpaMMON 1O XMMHHM IIOJXOJbl K OIpPEACICHUIO COAEPKAaHUS M IIOCTPOEHUS IIpeIMeTa
npegycMaTpuBaloT (OPMUPOBAHME YHHMBEPCAJIBHBIX Y4YeOHBIX JecTBUHM, HMeromux 0azoBoe
3HAYEHUE JJIsl Pa3IMYHbIX BUJIOB JESITEIbHOCTU: pelIeHUs NMpo0sem, MoUcKa, aHainu3a 1 o0paboTKu
uHpopMalny, HEOOXOAMMBIX JUIsI MPUOOPETEHUs OMNbITa MPAKTHUYECKOW M HCCIIEI0BaTEIbCKON
NEeATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IIO3HAHUU XUMUH.

B mpakTuke mpenojaBaHusl XUMHUH Kak Ha YpOBHE OCHOBHOI'O 00I11ero 00pa3oBaHus, Tak U Ha
ypoBHE cpeaHero oOumiero oOpa3oBaHUs, NpPHU OINPEAEICHUH COJIEP)KATENbHON XapaKTEePHUCTUKU
Lenel M3ydeHWsl [peAMETa HalpaBJIEHUEM IEPBOCTENEHHONW 3HAYUMOCTU  TPATULMOHHO
npu3Haércss  (GOpPMUPOBAHME OCHOB XMMHYECKOM HayKd Kak O00JIaCTH  COBPEMEHHOTO
€CTECTBO3HAHUS, IIPAKTUYECKOMN JEATEIBHOCTH YEJIOBEKA U KaK OJHOIO0 U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOAWYECKON TOYKM 3pPEHHS TAaKOW MOJIXOJ K ONPENENICHUIO LeJIed HU3y4eHUS
IIpEeIMETA SIBJISIETCS BIIOJIHE OIPABIAHHBIM.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

CornacHO MAaHHOM TOYKE 3pEHUs TJaBHBIMHM LEISIMHM H3Y4YEeHHs HIpeaMera «XUMHUS» Ha

6a3zoBom ypoBHe (10 —11 xi1.) siBASIIOTCS:
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(hOpMHUpPOBAHHE CHCTEMBbl XHMHUYECKMX 3HAHMH KaK Ba)KHEHIIEH COCTaBISAIONICH €CTECTBEHHO-
HAyYHOU KapTUHBI MUPA, B OCHOBE KOTOPOH JIexkKaT KIIF0OUEBbIC MOHATHUS, PYHIAMEHTAIbHBIC 3aKOHBI
U TEOpUM XHUMHHU, OCBOCHME S3bIKa HAyKH, YCBOCHHME M IMOHHUMAaHHE CYIIHOCTH JOCTYIHBIX
0000IIeHUII MHMPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIEHHE C HUCTOpPUEH HX pPa3BUTUA U
CTaHOBJICHHUS;

(dhopMUpOBaHHE U PA3BUTHE MPEACTABICHUHN O HAYYHBIX METOaX MMO3HAHUS BEIIECTB U XUMHUCCKUX
peakuuii, HEOOXOAWMBIX i TPUOOpPETEeHHs YMEHHIl OpHEHTHPOBATbCSA B MHpPE BEHIECTB U
XUMHUYECKUX SIBJICHUN, UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCETHEBHON KU3HH;
pa3BUTHE YMEHUH U CIOCOOOB JEATENIBHOCTH, CBSI3aHHBIX C HAOMIOJCHHEM U OOBSICHEHHEM
XMUMHYECKOT0 3KCIIEPHUMEHTA, COOTIOIEHIUEM MTPAaBUII 0€301IacHOr0 00pAIeHHS C BEIIECTBAMHU.

Hapsiny ¢ stum, conepikarenbHas XapaKTepUCTHKa LeJed M 3a7ad U3y4deHHs IMpeaMeTa B
rporpaMme o XMMHUHM YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM C HOBBIMU MPUOPUTETAMHU B
cucTeMe cpeaHero ooduiero oopasoanus. CeroqHsi B MpenojaBaHUN XUMHH B OOJbIIEH CTENEeHU
oTAAETCS MPEANOYTEHUE MPAKTHYECKOW KOMIIOHEHTE COJIEpyKaHUs 00ydeHUs, OpUEHTHPOBAHHOM Ha
MOATOTOBKY BBIITYCKHHKA 00111€00pa30oBaTesIbHOI OpraHu3aluy, BiIaIeionero He HabopoM 3HaHUI,
a (YHKIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIIOCO0AaMHM M YMEHUSMH AKTHBHOTO IOJYYCHHS
3HAHUU U TPUMEHEHUS UX B PealbHOM JKU3HHU JUIA PEIICHUS TPAKTUUYECKHUX 3a/1au.

B cBsi3u ¢ 3TUM TIpU U3y4YeHUU npeameTa «XuMus» JOMUHUPYIOIIEe 3HAUCHHE TPUOOPETAIOT
TaKkue LeNH U 33J]a4l, KaK:

ajanranus o0y4arolUXCsl K YCIOBUSAM JAMHAMUYHO pa3BUBAIOIIETOCs MHpa, (OPMUPOBAHKE
WHTEJJICKTYallbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOATEIILHOMY TPUHATUIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX >KU3HEHHBIX CHUTYalUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

(dhopMUpOBaHHE Y 00YJAIOIIMXCS KITFOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIINUMN ), UMEIOIIHX
YHHUBEpPCAIbHOE 3HAUYCHHE MJIs PA3IUYHBIX BHUJIOB JEATEIbHOCTH: pEIIeHHs] MpoOJieM, MOHUCKa,
aHaim3a ¥ o0paboTku WHGOPMANNUY, HEOOXOMUMBIX JUISI TPUOOPETCHHS OIBITA JCITCIHLHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B TMO3HAHMM XUMHUHU, a Takke s OIEHKH C MO3ULUI
9KOJIOTMUECKON O€30MacHOCTH XapaKTepa BIMSHMS BELIECTB W XUMHUYECKHX IpPOLIECCOB Ha
OpraHM3M YeJlOBeKa U MPUPOIHYIO CPEady;

pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOydaromuxcsi: CIOCOOHOCTH CaMOCTOSITENbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XHMHU B
COOTBETCTBUH C >KU3HEHHBIMH TMOTPEOHOCTSIMH, HCIIONH30BaTh COBPEMEHHBbIE WH(OPMAIMOHHBIE
TEXHOJIOTUH JUIsl IOMCKAa U aHajdu3a y4eOHOM M Hay4YHO-TOMYJSIpHOM MH(pOpMalud XUMHUYECKOTO
COJIep KaHUS;

(hopMHpOBaHHUE U Pa3BUTHE Yy OOYYArOIIMXCS aCCOLMATHUBHOIO U JIOTMUECKOI'O MBILIUICHUS,
HaOII0IaTENBHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPble 0OCOOEHHO HEOOXOAUMBI, B YaCTHOCTH,
MIPU TUTAHUPOBAHUU U TIPOBEICHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTAHHE Y OOydarolmuxcsl yOeKIEHHOCTH B TYMAaHUCTUYECKOW HAMPABICHHOCTH XMMHH,
e€ BaXHOU poJIM B pELIEHUU TJI00ANbHBIX MPOOJIEM palMOHAIBHOIO MPHUPOIONOIb30BAHNUS,
MIOTIOJIHEHMSI DHEPreTUYECKUX PECYpCOB U COXPAHEHUS NPUPOJHOTO DPABHOBECHSA, OCO3HAHUSA
HE0OXOIMMOCTH OEPEKHOTO OTHOILLIEHUS K MPHUPOJE U CBOEMY 3/10pPOBbIO, a TaKKe MPHOOpETEHUs
OMbITa WCIOJIb30BAHUS MOJIYUEHHBIX 3HAHUU IS NPUHSTHS T'PAMOTHBIX PEUIEHUN B CUTYalHUsX,
CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMU.

MECTO KYPCA B YYEBHOM IIJIAHE

B ydebnoMm mmane cpemnHero oOrmiero oOpa3zoBaHusl mpeaMeT «XuMus» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB peaAMETHON 001acT «EcTecTBeHHO-HAYYHBIE MPEAMETHD.

OO01iee 4yuCIO 4YacoB, OTBEACHHBIX ISl M3YYEHMs] XMMHUHM, Ha 0a30BOM YPOBHE CpPEIHEro
obrmiero oopaszoBanus, coctaBiseT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henenro), B 11 kmacce —
34 gaca (1 gac B HenemIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHU4eCKOi XUMHH

IIpenMer opraHm4eckold XHMMHHU: €€ BO3HUKHOBEHUE, PA3BUTUE W 3HAYCHUE B IOJIIyYCHUU
HOBBIX BEILIECTB U MaTepuaioB. Teopus cTpoeHus: opraHuueckux coequHennit A. M. byrneposa, eé
OCHOBHbIE NOJOXKeHUA. CTPYKTypHbIE (POPMYJIBI OPraHMYECKUX BellecTB. ['omororus, usomepus.
XHUMHYECKas CBA3b B OPraHUYECKUX COEIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBA3H.

IIpencraBnenue o kiaccuukanuu opraHuyeckux BemiecTB. HomeHkiaTypa opraHm4eckux
COEMHEHMH (cHcTeMaTHYecKas) U TPUBUAIbHBIE HA3BaHUS BAKHEHIIMX IIPEICTABUTENIEH KJIacCOB
OpPraHUYECKUX BEILECTB.

OKCIEpUMEHTAJIBHBIE METOJbl HM3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUI: O3HAKOMIIEHUE C
o0pa3llaMu OpraHMYeCKHUX BEIECTB M MaTepualaMd Ha MX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpPTraHUYECKUX BEIIECTB, HAOIIOACHNE U OMUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPALICHHIO
OpPraHUYEeCKUX BELIECTB IIPU HarpeBaHuu (IUIaBJICHUE, OOYIIIMBaHUE U TOPEHHUE).

YrieBoaopoasl

AJNKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKMH psn. MeraH W 3TaH — IpocTedune
MIPEJICTAaBUTENIN AJTKaHOB: (PM3NYECKHE M XMMHUYECKHE CBOWCTBA (PEAKIUU 3aMELICHHUS U TOPCHHS),
HaXO0XJACHUE B IPUPOJIE, IOIYUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUI psil. DTUIEH M NPONWIEH — MPOCTEHIINe
IPEJCTaBUTENIN AJKCHOB: (U3MUecCKue M XHMMHUYECKHE CBOMcTBa (peakuuu TUIAPUPOBAHUSA,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIUMEPHU3aLliK ), T0JIy4€HUE U IPUMEHEHUE.

Anxaguensl: OyrtamueH-1,3 u MermnOyramueH-1,3: cTpoeHue, BaKHEHIINE XUMHYECKHE
cBoiicTBa (peakius noiauMmepusanun). [lonyyeHre CHHTETUUECKOTO KayuyKa U pEe3UHBI.

AJKHMHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUN psiA. ALETHICH — IpocTeHInit
IIPEJICTaBUTENb AJKUHOB: COCTaB, CTPOEHHE, (U3UYECKHEe U XMMHMUYECKHE CBOMCTBa (peakuuu
T'MJIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUAPATALlUH, TOPEHUS ), TOJTyUEHHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (M3WYSCKHE M XHUMHYECKHE CBOWCTBA (peakuuu
raJJOTeHUPOBAHUS W HUTPOBAHM), IOJydeHME M NpUMEHeHue. Toryon: cocmas, cmpoeHue,
@uszuueckue u Xumuyeckue c6OUCMBA (peakyuu 2an02eHUpPoSanus U HUMpPOBAHUS), NOTYYEHUe U
npumenenue. TOKCMUHOCTb ~ apeHOB.  ['eHeTMueckas  CBA3b  MEXAY  yIVIEBOJOPOJAMH,
MIPUHAJIEKANIMMU K Pa3IM4YHbIM KJIacCaM.

[IpuponHble UCTOYHHMKHU YTiIeBOAOpooB. IIpuponHbIil ra3 M moOmyTHbIE HEQTSHBIE Ta3bl.
Hed1b 1 e€ mpoucxoxaenue. Crocodsl nepepadboTku He(TH: MeperoHka, KpeKHHr (TEpMUYECKUH,
KaTaJuTH4ecKuit), nuponus. [IpoaykTsl nepepadboTku HEPTH, UX IPUMEHEHHUE B IPOMBIIIJICHHOCTH
u B ObITy. KaMeHHBII yrosib U IpOayKThI €ro nepepadoTKH.

DKcrepuMEHTAIbHbIE METOJbl HM3Y4YEHMsI BEIIECTB M MX MPEBPALEHHUI: O3HAKOMIIEHUE C
o0pa3liaMu IuIacTMacc, KaydyykoB W pe3uHbl, kouiekuuu «Hedptb» n «Yromby, MoaennpoBaHue
MOJIEKYJ1 ~ YIJIEBOJOPOJOB U  TallOTEHONPOM3BOAHBIX, IPOBEJICHHE NPAKTUYECKON pabOThI:
IIOJIyYEHHUE 3TUIIEHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnsbie 3anaun.

Bbruucrienus o ypaBHEHHIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO
BElIeCTBa UM MPOAYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OHOIO U3 HUCXOTHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

Kucnopoacoaepxamye oprannyeckne coeinHeHUs!

[IpenenvHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAaHON: CTpOEHHe, (U3NYECKUE WU
XUMHUYECKHE CBOMCTBA (peakUMM C aKTUBHBIMU METajllaMH, TajlOT€HOBOJIOPOJAMHU, TOPEHHE),
IIpuMeHeHHne. BogopoaHble CBsI3U MEXy MOJIEKYJIaMU CIIUPTOB. [[eficTBHE MeTaHOIa M 3TaHOJIA Ha
OpraHM3M YeJOBeKa.

MHoOroaToOMHbI€ CIUPTHL. DTWICHIVIMKOJNb M TJIMLEPUH: CTpOEHHUe, (U3NYEeCKHe |
XMMHUYECKHUE CBOMCTBa (B3aUMOJAEHMCTBHE CO HIENIOYHBIMH METalllaMU, KaueCTBEHHAsl peaklHs Ha




MHOTOAaTOMHBIE crmHpThl). [lelicTBue Ha opraHu3Mm denoBeka. [IpuMeHeHuWe TaUIEpUHA W
STWJIECHIJIUKOJIS.

®eHout: CTpOeHHE MOJIEKYJbl, GU3NYECKHE U XUMUYECKHUe CBOWCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue peHona.

Anpnerunpl ¥ kemonwvl. DopManbAeru], aueTalbIerui: CTpoeHHe, (U3NYEeCKue U
XMMHUYECKHE CBOMCTBA (pEakLUMM OKUCIEHHMS M BOCCTAHOBJIEHUS, KayeCTBEHHBIC pEaKLUM),
HOJIy4EeHUE U TPUMEHEHHE.

OAHOOCHOBHBIE TIPEJENIbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbUHas M YKCYCHasi KHCIOTBHI:
CTpoeHue, (pU3NYecKue U XMMHUYECKHE CBOMCTBA (CBOMCTBa, o0ImIMe Ul Kilacca KUCIOT, peaKius
sTepudUKaMK), ModydeHue | npuMeHeHue. CTeapuHOBass M OJEHMHOBAs KHCIOTHI Kak
IIPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCIOT. Mblja KaK COJM BBICIIMX KapOOHOBBIX KHCIOT, MX
MoOIOlIee ACHCTBUE.

CrnoxHble 3(Upbl KaKk MPOU3BOJAHBIE KapOOHOBBIX KUCIOT. ['MIposn3 ClOXKHBIX 3(QUPOB.
Kupsl. I'maponus xupos. [IpuMmenenue ;xupoB. buonorudeckas poiib ;KUpOB.

VYrneBoapl: cocTaB, Kiaccu(UKanus yrieBofoB (MOHO-, IW- U MoJucaxapuibl). [roko3a —
NPOCTEUIINI MOHOCAaXapH: OCOOCHHOCTH CTPOEHHUS MOJICKYJbl, (U3UYECKUE U XUMHUYECKUE
cBolcTBa (B3auMojeiicTBue ¢ ruapokcunom Meau(ll), okucienne aMMuayHbIM pacTBOPOM OKCHJIA
cepeOpa(l), BoccraHOBICHHE, OpOXKEHHE TJIOKO3BI), HAXOXJICHWE B MPUPOJE, MPUMCHCHHE,
6uosiornueckas posib. otocunres. Ppykro3a Kak U30Mep IIIIOKO3bI.

Kpaxman u nemiono3a kak npupojHble nosuMmepbl. CTpoeHHe Kpaxmajia U LEJUIIOJIO03BI.
dusnueckue U XMMUYECKHE CBOMCTBA KpaxMaia (TMIpoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).

OKClepUMEHTAJIbHBIE METO/bl HM3YyYEHHUs BEUIECTB M MX IPEBPALICHUI: NpOBEACHUE,
HaOJI0CHNE U OMMCAaHUE IEMOHCTPALMOHHBIX OINBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHbBIC PEAKLIUU
OJIHOATOMHBIX CHHMPTOB (OKUCIeHHE OdTaHoia okcugoMm Meau(ll)), MHOroaToMHbBIX CHUPTOB
(B3aumopeiicTBue rauuepuHa ¢ ruapoxkcugoM Mmeau(ll)), ampaernoB (OKuCIEHHE aMMHAYHBIM
pactBopoM okcuna cepedpa(l) u rugpoxcunom menu(ll), B3auMopelcTBue Kpaxmana C HOJOM),
IIPOBE/IEHUE NPAKTHUECKONW pabOThI: CBOMCTBA paCTBOPA YKCYCHOW KHUCIIOTHI.

Pacuérnebie 3anaun.

Bbruuciienus o ypaBHEHHIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO
BElIECTBa UM MPOAYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOIO U3 HUCXOTHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

A3oTconeprKanie OpraHn4eckie COeINHEHNUS.

AMUHOKHUCIIOTHI Kak aM(OTEepHble OpraHnyeckue coennHeHus. dusnueckue U XMMHUYECKHE
CBOWCTBAa AaMMHOKHUCIOT (Ha NpuUMepe IVIMIUHA). buonormueckoe 3HaueHHE AaMUHOKHCIOT.
[TenTuae!.

benkn kak HpUPOAHBIE BBICOKOMOJIEKYJISIDHBIE cOoelMHEHHUdA. llepBuuHas, BTOpUYHas H
TpeTUYHasi CTPYKTypa OenkoB. XHMHUYECKHME CBOICTBa O€JIKOB: THUIPOJIM3, JeHATypalus,
KayeCTBEHHbIE peaKkMy Ha OeJIKH.

DKClepUMEHTAIbHbIE METOJAbl M3YYEHHs BELIECTB W HUX INpPEBpalleHUi: HaONIoJeHHE u
OIMCaHME JIEMOHCTPALMOHHBIX ONBITOB: JA€HATypalus OeNKOB MpU HAarpeBaHHUM, IIBETHbIE pPEeaKLUU
O€JKOB.

BbicokomonekyIsipHbIe COeUHEHHSA

OcCHOBHbIE TIOHSTUS XHMHUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE€ 3BEHO, CTENIEHb NOJUMEPU3ALINH, CPEIHAS MOJIEKYJIsApHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEUHEHUN — MOJIMMEPU3alUs U MOJMKOHISHC Al

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX MPEBPALIEHUI: O3HAKOMIIEHUE C
oOpa3amMu NPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB.

MeXnpeamMeTHbIE CBS3H.

Peanmusanus MexnpenMeTHBIX CBA3€H IPU M3Y4YEHMM oOpraHudeckoil xummu B 10 kiacce
OCYILIECTBIISICTCS Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHATUH, TaK W
MOHSTHUM, SBISIOIINXCS CUCTEMHBIMU JJIS1 OTJIEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.



OO111e ecTeCTBEHHO-HAayYHbIE NTOHTHS: SIBICHUE, HAYYHBIH (akT, THIIOTE3a, 3aKOH, TEOpHs,
aHauu3, CUHTE3, Kiaccu(ukauus, NEPUOAUYHOCTb, HAONIOJEHUE, HU3MEpEHHE, HKCIEPUMEHT,
MOJICTIUPOBaHUE.

®duszuka: MaTepus, FHEPIUsl, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SHEPI€TUYECKUI YPOBEHb,
BEIIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHUE BEILECTBa, (PM3NYECKHE BEIUYMHbBI U €AUHULBI UX
U3MEpEHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMeH BeLIECTB B OpraHu3Mme, (OTOCHUHTES,
OMOJIOTMYECKH aKTUBHBIC BeleCTBA (O€IKH, YIIIeBOIbI, JKUPBI, (PEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, IIOJE3HbIE UCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHosorys: NUILEBbIE NPOAYKTHI, OCHOBBI PALlMOHAIBHOIO MUTAHUS, MOIOIIUE CPEACTBA,
JIEKapCTBCHHBIE M KOCMETHYECKHE IpenapaThl, MaTepUalbl U3 MCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KJTACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI XUMHUH

XuMudeckuii  anmemMeHT. AToMm. Slapo aroma, H30TOMBI. DJEKTPOHHas 00O0JI0YKA.
DHepreTHYeCKUe YPOBHH, MOAYPOBHH. ATOMHBIE opOuTanu, s-, p-, d- snemenTsl. OCOOCHHOCTH
pacnpesiesieHusl IEKTPOHOB 10 OpOMUTANsIM B aTOMAax 3JIEMEHTOB IMEPBBIX YETBHIPEX MEPHUOOB.
DneKTpOHHas KOH(UTypalus aTOMOB.

Ilepnonnueckunt 3akoH u Ilepmoanueckas cucrema XuMuYeckux oanemeHtoB [[. U.
Menpeneesa. CBs3b IepuOANYECKOro 3aKoHa U [lepnonnyeckoil CUCTEMbI XMMHUYECKHUX JIEMEHTOB
J. U. MenneneeBa ¢ COBpPEMEHHOW TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMUYECKHX HJIEMEHTOB U 00pa3yeMbIX UMHU IIPOCTBIX U CJIOKHBIX BEIIECTB MO IPYyIMIaM U
nepuogam. 3HaueHUe NePUOIUYECKOro 3aKOHa B pa3BUTUN HAYKH.

Crpoenue BemiecTBa. XHMMHYECKas CBs3b. Buabpl XHMMHYeCKOHl cBs3M (KOBaJEHTHas
HEToJsIpHAs W TOJNSIpHAsi, MOHHAs, MeTajulndeckas). MexaHu3Mbl 00pa30BaHUs KOBaJICHTHOU
XUMUYECKOH CBA3M (OOMEHHBIH M JOHOPHO-aKLIENTOpHBINH). BomopongHas cBsizb. BaneHTHOCTS.
DnexTpooTpuuaTebHOCTh. CTeneHb OKUCIeHUs. VIOHbI: KATUOHBI U aHUOHBI.

BemectBa MOJIEKYISIPHOIO M HEMOJIEKYJSIPHOTO CTPOEHHA. 3aKOH IOCTOSHCTBA COCTaBa
BeulecTBa. THUNBl KPUCTAJUIMUECKUX pEHETOK. 3aBUCHUMOCTh CBOWCTBAa BEIIECTB OT THIIA
KPUCTAIUTMYECKON PELIETKH.

Ilonsate o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas nois
BEILIECTBA B pacTBOpE.

Knaccudukanus HeopraHuyeckux coeauHeHuil. HoMmeHknaTypa HeOpraHMYecKHX BEIIECTB.
I'enernyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, IPUHAISKAIIMX K Pa3IMYHBIM KJlaccaM.

Xumnueckass peakuus. Kiaccupukanms XUMHYECKMX peakUMH B HEOpPraHMYecKoW U
OpPraHMYeCcKON XMMHU. 3aKOH COXPAaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
OHEPrUM NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT pa3iM4YHBIX (akTopoB. OOpaTUMbIE peaKIMHU.
Xumuueckoe paBHOBecHe. DakTOpbl, BIUAIOLIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle Hlatense.

Onexrponautuyeckass auccounanuss. CuibHble U cialble 3aekTponuThl. Cpena BOJHBIX
PacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaJIbHAs, IIETOYHAs.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCrepUMEHTAIbHbIE METO/Ibl H3Y4YEeHHs] BEIIECTB M HX MpEeBpallleHui: JeMOHCTpanus
tabmun «lleprognueckas cuctema xumudeckux siemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJeNiel KPUCTAJUIMYECKUX pEIETOK, HaOJMI0JeHHe | ONUCaHUE JIEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3jiokXeHHWe TIMepoKCHIa BOJOpPOJa B MPHUCYTCTBUU KaTaau3aTopa,
ONpENEICHUE CPeAbl PACTBOPOB BEIIECTB C IMOMOINBI) YHUBEPCAIBHOIO WHIMKATOPA, PEAKLNH
MOHHOTO OOMEHa), MpPOBEIEHUE NPAKTUYECKOH palboThl «BrusHUEe pasnuyHbIX (aKTOPOB Ha
CKOPOCTh XUMUYECKOU PEAKIIUN.

PacuérHble 3anaun.



Pacuérel o ypaBHEHUSM XMMHYECKUX PEAKLH, B TOM UYHCIE TEPMOXMMHYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MOHSATUS «MACCOBAas JI0JI BEILIECTBAY.

Heopranuueckasi xummusi

Hemeramnsl. Tlonoxenne nemetraiioB B Ilepuoandeckoil cucreMe XMMHUYECKUX 3JIEMEHTOB
JI. . MenneneeBa m OCOOCHHOCTH CTpoeHHsS aroMoB. Du3nyeckue CBOHCTBa HEMETAJLIOB.
AmoTponusi HeMEeTa/uIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa U yrieposaa).

XUMUYECKHE CBOMCTBAa Ba)KHEHIIMX HeMeTalsioB (TajoreHoB, cepbl, a3zoTa, ¢docdopa,
yIJIepoJia U KPeMHUsS1) U UX COCIUHEHUN (OKCHIOB, KUCIOPOICOJEPKAIINX KUCIOT, BOJOPOJAHBIX
COCIMHECHHM ).

IIpuMeHeHrne Ba)XHEUIINX HEMETAIIOB U UX COCIUHEHUM.

Mertamel. [lonoxenue metaiuioB B [lepuonnueckoit cucteMe XxuMuueckux 3yemeHtoB . U.
MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIGKTPOHHBIX O0OJOYEK aroMoB MeTauioB. OOmue
¢uzmveckrue cBolicTBa MeTauioB. CIUTaBbl METALIOB. DJIGKTPOXUMHUYECKUA PSJl HANMPSHKCHUN
METaJUIOB.

XHWMHYECKHE CBOWCTBA BaXHEHUIIUX METAUIOB (HATPUM, KalWi, KaJdbllUd, MAarHUM,
QITIOMUHUN, IMHK, XPOM, KEJI€30, MEJIb) U UX COCIMHECHUM.

O6mue cnocoObl monydeHus: MeTauioB. [IpuMeneHue MeTamuioB B ObITY U TEXHUKE.

DKCHEepUMEHTAIBHBIE METOIbI U3yUEHHUS BEIIECTB U UX MPEBPAIICHUI: U3yUYE€HUE KOJUICKIIUU
«MeTasl U CIUIaBbl», 00pa3l0oB HEMETAIOB, PEIIEHUE SKCIIEPUMEHTANBHBIX 33/1a4, HAOII0ACHHE
U OIHKCAaHUE JIEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOJACHCTBUE THAPOKCHIA
TIOMHUHHUS C PACTBOPaMH KUCIIOT U IeJI0Uel, KaYeCTBEHHbIE PEaKIIUK Ha KATUOHBI METAJUIOB).

Pacuérnpie 3amaymn.

Pacuétbl Macchl BemiecTBa Wil 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Ui 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, pacyEThl Macchl (00bEMa, KOJMYECTBA
BEIIECTBA) MIPOJYKTOB PEAKIIUH, €CITH OJJHO U3 BEUIECTB UMEET IPUMECH.

XuMHA U )KU3Hb

Ponp xumum B 00eCreYeHHUH SKOJIOTMYECKOM, SHEPreTUYecKol W MUIIeBONH 0e30MacHOCTH,
pa3BuTuu MeAuIUHEL. [ToHATHE 0 HAYYHBIX METOAAaX MO3HAHUS BEIIECTB M XUMUUECKUX PEAKIIHMA.

[IpencraBienust 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIILICHHOTO MOTYYSHHs BaKHEUITUX
BEIIIECTB.

UYenoBek B MHpe BELIECTB M MATEpUAJOB: BAXKHEHIIME CTPOUTENbHBIE MaTepUalbl,
KOHCTPYKLIMOHHBIE MaTepHalibl, KpacKd, CTEKJIO, KepaMuKa, MaTepuaibl I 3JIEKTPOHUKH,
HaHOMaTEepHaJIbl, OPTAaHUYECKUE U MUHEPAIbHBIC YI0OPECHHS.

XUMHSLT U 370pOBbE YEIOBEKA: IMpaBUja HCIOJIb30BAHMS JIEKAPCTBEHHBIX IIPENaparos,
npaBujia 6€30MacHOro UCIOIb30BaHUS IPENapaToB OBITOBOM XMMHUU B MOBCETHEBHON KU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXIpeIMeTHBIX CBSI3ed MpU M3y4yeHUU OO0IIel M HeopraHuueckoi xumuu B 11
KJIacCe OCYIIECTBISIETCS Yepe3 MCIMOJb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK U
MTOHSATUH, SBIISIOIIMXCSA CUCTEMHBIMU TSI OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAy4HBIN ()akT, TUTIOTE3a, 3aKOH, TEOPHs, aHATU3,
CUHTE3, KJIacCUpUKAIMs, TMEPUOJUIHOCTh, HAOIIOJEHNEe, OKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEPEHHUE, SIBICHUE.

®dusnka: marepusi, DHEPrus, Macca, aroM, dJEKTPOH, MPOTOH, HEHUTPOH, HMOH, H3O0TOI,
pPaMOaKTUBHOCTh, MOJIEKYJa, JHEPreTHYECKH YpOBEHBb, BEIIECTBO, TeNIO, O00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, PU3NUECKUE BETMUYUHBI U €AMHUIIBI UX U3MEPEHUSI, CKOPOCTD.

buonorus: kneTka, opraHms3M, JKocHcTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

I'eorpacdus: MuHEpabl, TOPHBIE TOPOIBI, MTOJIE3HBIE HCKOMTAEMBbIE, TOTLINBO, PECYPCHI.

TexHoMmOTHSA: XUMHUYECKasi MPOMBINIJIEHHOCTh, METAJUTYPTHsl, TIPOU3BOJICTBO CTPOUTEIHHBIX
MaTepuaos, CEJIbCKOXO035HCTBEHHOE MIPOU3BOJICTBO, MUIIEeBas MIPOMBILIIEHHOCTb,
(dhapmarieBTHUECKasi MPOMBINIIIEHHOCTh, MPOU3BOACTBO KOCMETHUECKUX MPENapaToB, MPOU3BOICTBO
KOHCTPYKIMOHHBIX MaT€pPUAJIOB, 3JIEKTPOHHAS TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpPeOOBAaHUS K pe3ylbTaTaM OCBOCHHS OOYYarOUIMMHUCS
IIporpaMM CpeaHero oémero oOpa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).
HayuHo-MeTonnueckoil 0CHOBOM AJis pa3pabOTKU INIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS IPOTrPaAMM
CpeAHero o01ero oopazoBaHusl ABISETCA CUCTEMHO-/ESITEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yabTaTOB OCBOEHUS MpeIMeTa «XUMUS» Ha YPOBHE CPEAHEro 00Iero oOpa3oBaHMs BblJICIECHBI
CJIEAYIOLIME COCTABIIAIOLIUE:

OCO3HaHME OOYYaIOUIMMUCSH POCCUMCKOM TIpakJaHCKOM HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIIEHHUIO;

HaJInYMe MOTUBAILUH K 00y4EHHUIO;

[IEJICHANPABICHHOE PAa3BUTHUE BHYTPEHHHUX YOEXKIEHUI JIMYHOCTH HA OCHOBE KIIFOUYEBBIX
LIEHHOCTEW U UCTOPUYECKUX TPAJULMN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBAaTHCS B CBOCH JIEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTaHOBKaMM, HPUCYLIMMM  LEJIOCTHOM CHUCTEME XMMHUYECKOI'O
o0Opa3oBaHus;

HaJIM4YMe MTPABOCO3HAHUS IKOJIOTHUYECKOHN KYIbTYphl M CIIOCOOHOCTH CTaBUTh LI€JIM U CTPOUTH
KU3HEHHBIE TUIAHBbI.

JINYHOCTHBIE Pe3yabTAThl OCBOEHMSI MpeaMeTa «XUMUS» JOCTUTAIOTCA B €IMHCTBE y4eOHOM
U BOCHHUTATEIbHOW JEATENIBHOCTH B COOTBETCTBUM C I'yMaHUCTHYECKMMH, COLMOKYJIbTYPHBIMHU,
JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH M HJi€alaMd POCCHMCKOI0 TI'pakJaHCKOro OOIIecTBa,
INPUHATHIMU B OOILECTBE HOPMAMHU U IpaBUIaMM IOBEACHHUS, CIOCOOCTBYIOIIMMHM IIpoLeccam
CaMOIIO3HaHUs, CAMOPAa3BUTHSI U HPAaBCTBEHHOT'O CTAHOBJICHHUS JIMYHOCTH O0yYarOIIUXCSL.

JIMYHOCTHBIE pe3yNIbTaThl OCBOEHHUS IpeaMeTa «XUMHUS» OTpa)xaroT CHOPMUPOBAHHOCTD
OIIbITA IO3HABATENILHONW U MPAKTUUECKOM JesITeIbHOCTH 00yUaroIuXCcs [0 peaan3aluy IPUHATHIX B
00IIeCTBE IEHHOCTEH, B TOM YHCIIC B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

OCO3HaHHUs O00YYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IpPaB U OOS3aHHOCTEH, YBa)KEHUS K
3aKOHY M NIPaBOINOPSIIKY;

IIPEICTABICHUS] O COLMAJIbHBIX HOPMax M IPaBWIAX MEXJIMYHOCTHBIX OTHOIIEHUN B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATENBHOCTU MPU CO3/JaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BHITOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH MOHMMAaTh W NMPUHMMATh MOTHMBBI, HAMEPEHMs], JIOTUKY U apryMEHTBI JPyTuX
IIPU aHAJIN3€ Pa3JInYHBIX BUJIOB yUEOHOM AESITEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY Hacle1I0 OT€YECTBEHHON XUMHUU;

YBa)KEHHsI K IPOIIEcCy TBOPUECTBA B 00JIACTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAaHUS TOTO, YTO AOCTH)KEHUS HAYKU €CTh PE3YyJbTaT JJIUTENbHBIX HAOIIOACHUN, KPOIOTIUBBIX
9KCIIEPUMEHTAJIbHBIX [IOMCKOB, IIOCTOSIHHOTO TPY/a YUYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYUEHUU U MOCJIENYIOIEM aHalu3e UHPpOpMaIiu
0 MEPEOBBIX JOCTHKEHUAX COBPEMEHHONW OTEUECTBEHHONW XMUMMH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMSI;

CIIOCOOHOCTH OLICHMBATh CHUTYallH, CBS3aHHbIE C XMMHYECKUMHU SIBJICHUSIMHU, U TIPUHHUMATh
OCO3HAHHBIE PEIICHNUs, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHMBaTh CBOE TOBEJEHUE U IIOCTYNKH CBOMX TOBApHUIIEH C TMO3ULMHA
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX IOCTYIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:
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MMOHUMAaHUS IIEHHOCTEH 3J0pOBOro M Oe3omacHOro oOpa3za J>KW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

coOJTr0IeHHsI TTPaBUIJI OE30IIaCHOTO OOpaIeHUs C BEIIECTBAMHU B OBITY, MOBCETHEBHON JKU3HU
U B TPYAOBOM JEATEIbHOCTH;

MMOHUMAaHUS IIEHHOCTH TIPABUJI WHIUBUIYAIbHOTO ¥ KOJUICKTUBHOTO 0€30MacHOT0 MOBEACHUS
B CUTYaIUsIX, YIPOKAIOIIUX 3/I0POBBIO U KU3HU JIHOJICH;

OCO3HAHUS TMOCJIEACTBUA WM HENPHUIATHS BPEAHBIX NPHUBBIUCK (YHOTPEOICHHUS aIKOTOJI,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHKATUBHOW  KOMIIETGHTHOCTH B  Y4eOHO-HCCIEIOBATEIILCKOW  JIEATEIhHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUIAX JEATCIbHOCTH;

YCTAaHOBKM HAa AaKTMBHOE Yy4YacTUE€ B PEIICHUM MPAKTUYECKUX 3a7a4 COLUAIBLHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY H3yUeHUI0 TPOo(deccuii pa3InyHOro pojia, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUH 110 XUMUU;

yYBaXEHUS K TPYLY, JIIOJSIM TpyAa U pe3yJabTaTaM TPYJ0BOU 1eATeNbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHJMBHIyalIbHOW TpaeKkTopuu oOpa3oBaHus, Oynylieit
npodeccun W pearm3alnuyd COOCTBEHHBIX XKHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00IIIECTBa;

6) 3K0JI0rMYEeCKOro BOCTIUTAHUS:

9KOJIOTHYECKU IIeIeCO00Pa3HOr0 OTHOILIEHUS K MPHUPOJE, KaK MCTOYHUKY CYIIECTBOBAaHUS
’KM3HHU Ha 3emIie;

MMOHUMAaHHUS TJ00AJBHOTO XapaKTepa SKOJOTHYECKHX IMPOOJIeM, BJIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATBHOM CPENbI;

OCO3HaHUSI HEOOXOJMMOCTH WCIIOJB30BaHUS JIOCTHKCHUN XWMHH ISl PEIICHHS BOIIPOCOB
palMoOHAIBHOTO MPUPOIOTIOIH30BAHNS,

aKTUBHOTO HETPHATHS ACHCTBHI, MPUHOCSIIUX Bpel OKpYKaoIleld NPUPOIHON cpene,
YMEHHS TMPOTHO3UPOBATH HEOIATONPUATHBIC SKOJOTHYSCKHE TOCICACTBHS IMPEANPUHIMACMBIX
JNEHCTBUN U TTPEAOTBpAIATh UX;

HaJU4Usl Pa3BUTOrO DKOJIOTMYECKOTO MBINIJICHUS, HSKOJOTUYECKOW KYJIbTYphI, OIbITA
NEeSTeNbHOCTH  DKOJIOTUYECKOW  HAmpaBIEeHHOCTH, YMEHHUS  pPYKOBOJICTBOBAaThCS HMHU B
MO3HABATENbHON, KOMMYHUKATUBHOM W COIMANTBHON MPAKTHUKE, CHOCOOHOCTH U yMEHHUs aKTUBHO
MPOTHUBOCTOATH UJICOJIOTHH XeMOo(hoouu;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTA MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHUS CHeMUUKN XUMHUU KaK HayKd, OCO3HaHUA e€ poiau B (popMupoBaHUU
paIoOHaIBFHOTO HAYYHOTO MBIIUIEHUS, CO3JaHHH IIEJIOCTHOTO MPEACTaBIEHUS 00 OKpYyKaroleM
MHpE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, B IO3HAHWHU MPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUN
mpo0JieM COXpaHEeHUsI IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHH [IJII COBPEMEHHOW IMBWIM3AIMU: B €€
T'YMaHUCTHYECKONH HAMpaBICHHOCTH W BAXHOW pONM B CO3JaHUM HOBOW 0a3bl MaTepUaNbHON
KYJbTYpbI, PEIICHUH TI00aJbHBIX MPOOJIEM YCTOMYHBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOH, MUIIEBON U SKOJIOTHUECKON OE30MacHOCTH, B Pa3BUTUH MEAUIIMHEI, O0ECTICUeHUU
YCJIOBHH YCIIEITHOTO TPy M DKOJIOTHIECKH KOM(DOPTHOM JKU3HU KAXKIOTO YjIeHa OOIIECTBA;

€CTeCTBEHHO-HAYYHOH TPaMOTHOCTH: TOHUMAHHsS  CYIIHOCTH METOJOB  IO3HAHUS,
WCIIOIB3YEMBIX B E€CTECTBEHHBIX HayKaX, CIMOCOOHOCTH HCIOJIB30BAaTh IMOJyYaeMble 3HAHUS IS
aHalM3a U OOBSICHEHUS SBIICHUH OKPYKAIOIIET0 MUPA U MPOUCXOASIINX B HEM H3MEHEHUH, YMEHUS
nenath 00OCHOBaHHBIC 3aKIIOUCHUSI HA OCHOBE HAyYHBIX (JAKTOB M MMEIOIIMXCS JAHHBIX C IEIBIO
MOJIy4EHUsl JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIOIB30BaTh XUMUYECKHUE 3HAHUS IS PEIICHUS TPOOJIEM B
pEATbHBIX KU3HEHHBIX CHTYAITUX;
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MHTEpeca K MO3HAHUIO U UCCIIE0BATENILCKOM NESATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENpPEpPHIBHOMY O0Opa30oBaHUIO W CaMOOOpPa30BaHHIO, K
aKTUBHOMY IIOJyYEHHIO HOBBIX 3HaHUI 110 XMMHUU B COOTBETCTBHM C )KU3HEHHBIMU ITOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHbIX cepax mpodhecCHOHATBHON 1eATeIbHOCTH.
METAINIPEIMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHUS y4eOHOTro rpeamMeTa « XUMHUs» Ha YPOBHE CPETHETO
o0m1ero 00pa3oBaHUs BKIIIOYAIOT:

3HaYMMble Ui (OPMHUPOBAHUS MHPOBO33PEHHUS OOYUYAIOIIMXCS MEXKIUCIUILTHHAPHBIE
(MexnpeaMeTHbIE) OOIIEHayYHbIC TOHATHUS, OTPAKAIOIINE LIEJIOCTHOCTh HAYYHO! KapTHHBI MUpa U
ceun(UKy METOJOB IMO3HAHMSA, HCIIONB3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEpIus, sBIEHHE, INPOLECC, CUCTEMa, HAyYHBIH (akT, MPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIICA0BaHKE, HAOII0IeHUE, U3MEPEHUE, SKCIICPUMEHT U JIpyTHe);

YHHUBepcalibHble ydeOHble AeHCTBU (II03HABATENbHbIE, KOMMYHUKATUBHBIE, PETYJISITUBHBIE),
obecrieunBarone GopMUpoBaHUEe (HYHKIMOHAIBHONW I'PAaMOTHOCTH M COLUAIBHOW KOMIETECHIIUH
o0yJaronmxcs;

CIOCOOHOCTh ~ OOYYaromMXCs  HWCHOJb30BATh  OCBOCHHBIE  MEXIUCIHUILIMHAPHBIE,
MHUpPOBO33PDEHUYECKHE 3HAHUS M YHHUBEpCallbHble YueOHble JAEHCTBUS B I103HABaTEIbHOM U
COLIMAJIBHOM ITPAKTHKE.

MeramnpeaMeTHble  pe3ylbTaThl  OTPAXKAKOT OBJAJCHHE YHHUBEPCAJIbHBIMH  YU4E€OHBIMU
MO03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

OBJiajleHNe YHUBEPCAIbHBIMHM YU4eOHBIMH O3HABATEIbHBIMH AeiiCTBUSIMU:

1) 6a3oBble JIOTHYeCKHE AeiiCTBUS:

CaMOCTOSITENIbHO  (pOPMYJIUpPOBaTh M aKTyalM3UpOBaTh Ipo0JieMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpeNeNIATh LEIH JEATENbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUU HUX JOCTHXKEHHS,
COOTHOCHTB PE3YJIbTaThI IEATEILHOCTH C MTOCTABJICHHBIMHU IEISIMU;

UCIOJb30BaTh MHPU OCBOEHUM 3HAHUN HPUEMBI JIOTMYECKOI'O MBILIUIEHUS — BBIACIATH
XapakTepHble MPHU3HAKH TOHSATHA W  YCTAHABIMBAaTh WX B3aMMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOLIME MOHATHUSA 17151 00BSCHEHUS OTJENBHBIX (DAKTOB U SABJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH LTS KIIaCCU(DUKAIIMHU BEIECTB U XUMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh IPUUYUHHO-CIIEACTBEHHBIE CBSI3U MEX/1y U3Yy4aeMbIMU SIBICHUSMU;

CTPOUTH JIOTUYECKHE pacCyKAeHUs (MHIYKTHBHBIE, JIelyKTUBHbIE, [0 aHAIOTUHU), BBISBIATH
3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PACCMAaTPHUBAEMBIX SBICHUSX, (OPMYIHPOBATH BBHIBOJABI U
3aKIIIOYECHHUS;

MPUMEHSTh B TPOIECCEe TMO3HAHUS, HCIOIb3yeMble B XMMHU CHMBOJIMYECKHE (3HAKOBBIE)
MOJIeNIH, MPeoOpa3oBbIBATh MOJIENIBHBIE MPEICTABICHUS — XMMUYECKUHA 3HAK (CMMBOJI) 3JIEMEHTA,
XuMudeckas (opMmyna, ypaBHEHHE XUMHUYECKOW pEaKIWW — TPH pEIIeHHH  Yy4eOHBIX
MO3HABATENbHBIX U MPAKTUUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJEJIbHbBIC MPEACTaBICHUS IS
BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB M3YYa€MBIX BEIIECTB U XUMHUYECKUX PEAKIIHIA.

2) 6azoBbIe HCCIeA0BaTEIbCKHE TeliCTBHS:

BJIaJIETh OCHOBAMH METO/IOB HAyYHOTO TIO3HAHUS BEIIECTB U XMMUYECKHUX PEAKIIHIA;

¢dopMynMpoBaTh LI W 33Ja4d  UCCIENOBaHMS, MCIIOJIb30BaTh MOCTaBJIEHHBIE H
CaMOCTOSITENTFHO C(POPMYITMPOBAHHBIE BOIIPOCHI B KQUECTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJISI
(bopMHpOBaHUS TUIIOTE3HI 110 POBEPKE MPABUIIBHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

BJIAJIETh HABBIKAMH CAMOCTOSTENBHOTO TUIAHHUPOBAHWUS W TPOBEINCHHUS YYCHUYECCKHUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH yYMEHHUS HAOJIOJATh 3a XOJOM IMpOIlecca, CaMOCTOSITEIbHO
MIPOTHO3UPOBATh €ro pe3yiabTar, (GOopMyIupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIHHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIIEAOBAHUS, COCTaBJIATh OOOCHOBAHHBIA OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHUUYECKOW HCCIeOBATeIbCKOW M TMPOEKTHOM JeATeNbHOCTH,
MPOSIBIISITh  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY ITOMCKY METOJIOB pEIICHUS
MPAaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/I0B MIO3HAHMUSL.
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3) pabora ¢ ungopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOUYHUKAX HH(pOpMaUU (HAYy4HO-TIONMYJIsIpHAs JIUTEpaTypa
XUMHUYECKOTO COJEp>KaHus, CIpaBOYHble TMoOcoOusi, pecypchl HHTepHeTra), aHaIM3UPOBATH
MHPOPMALIMIO PA3IMYHBIX BUAOB W (OPM MPEACTaBICHUS, KPUTHYECKH OLICHUBATH €&
JIOCTOBEPHOCTh ¥ HENTPOTUBOPEYUBOCTb;

(dbopMyIHpOBaTh 3ampochl M TPUMEHATH pa3IM4YHbIE METOABI MpPU IOHCKE H 0TOOope
uH(popMalny, HeOOXOAUMOM /1JIs BBINOJIHEHUS YUeOHBIX 33/1a4 ONpeAeIEHHOrO TUIIA;

npuoOpeTaTs OMBIT HCIOIB30BAaHUSA HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH |
Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTHUMAIbHYIO (OpMY MpeacTaBIeHHs HHPOPMAIUN (CXEMBbI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

UCTOJb30BaTh HAYYHBI S3bIK B KAuecTBE CpEACTBA MpU paboTe ¢ XHUMHUYECKOH
nH(popMaLen: MPUMEHATh MEXIIpeAMETHbIEe (pU3nUecKue 1 MaTeMaTH4eCKHe) 3HaKU U CUMBOJIBL,
bopmyibl, a0OpeBHaTypbl, HOMEHKIATYPY;

HCIOJIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATJISIIHOCTH.

OBiajeHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMMU |

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEeMbI B XOJI€ TUAJIOra W/WIN JUCKYCCUH,
BBICKa3bIBaTh HWACH, (HOPMYIHPOBATH CBOM  MPEUIOKEHUS  OTHOCUTEIIHHO  BBIOJHEHHUS
MpEeAJIOKEHHOM 3a7a4u;

BBICTYIIaTh C IPE3CHTALMEN pe3ysbTaTOB I103HABATEIbHON JIE€ATEIbHOCTH, IOJIYyYEHHBIX
CaMOCTOATENIbHO UJIM COBMECTHO CO CBEPCTHUKAMHU IPU BBIMOIHEHUH XUMUYECKOT0 IKCIIEPUMEHTA,
MPAKTUYECKOH PaOOTHI MO HMCCIECJOBAHUIO CBOWMCTB M3YYaeMbBIX BEIECTB, peaH3alld y4eOHOTO
npoekTa U (OpMyIHUPOBATh BBIBOJBI MO pe3ylbTaTaM MPOBEACHHBIX HCCIEIOBAHUNA MYTEM
COTJIACOBAHUS TIO3UIUH B X0/1e 00CYKACHUS M 0OMEHA MHEHUSIMH.

OBJaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU JA€HCTBUAMM:

CaMOCTOSITEJIbHO IJIAHUPOBAaTh M OCYLIECTBIIATH CBOIO IIO3HABATEJIbHYIO JEATEIbHOCTb,
ompezensis €€ LETU W 3aJayd, KOHTPOJMPOBATH M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
IpeaaraéMplii aJlrOPUTM JEHCTBUIM IpU BBINOJIHEHWH YYE€OHBIX M MCCIEN0BAaTENbCKUX 3ajady,
BbIOMpaTh Haubonee 3(PPEeKTUBHBIN COCOO WX PEIIeHUs C YYETOM IMOTYYEHHs] HOBBIX 3HAHUU O
BELIECTBaX U XUMHUUYECKUX PEaKLIUsX;

OCYILIECTBIATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.
HNPEAMETHBIE PE3YJIbTATHI
10 KJTIACC

IIpenMeTHBIE pe3ynbTaThl 0OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:

c(hOpMUPOBAHHOCTD TPEICTABICHUM O XMMHUYECKON COCTABISIONICH E€CTECTBEHHO-HAYYHOU
KapTUHbl MHUpA, POJIM XHMHUHU B TO3HAHUM SIBICHUU NPHUPOIbI, B (POPMUPOBAHUU MBILUICHUS U
KyIbTYpbl JIMYHOCTH, €€ (YHKIHOHAIbHOW TIpaMOTHOCTH, HEOOXOAMMON [UIsl pelleHus
NPAaKTUYECKUX 337ady M SKOJIOTMYECKM OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3J0POBBIO U
MPUPOIHOM CpeJe;

BJI/ICHHE CUCTEMOM XMMHMUYECKUX 3HAaHUMU, KOTOpask BKIKOYAET: OCHOBOIIOJIArAIOIUE TOHITHS
(XMMUYEeCKUIl 3JIEMEHT, aTOM, »JJEKTPOHHAas o000JoYka aromMa, MOJIEKyJa, BaJIEHTHOCTb,
AJIEKTPOOTPHUIIATEIbHOCTh, XUMHUECKast CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpalI€HHast), MOJIb, MOJISIpHAsl Macca, MOJISIPHBINA 00BEM, YIIIEpOJIHBIN CKeeT, GyHKIMOHATIbHASL
rpymnmna, paaukai, ©30Mepusi, U30Mepbl, TOMOJIOTHYECKUH PsIlT, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPO.
U a30TcojepKalliie COeTUHEHHs,, MOHOMED, MOJIUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIISIPHbBIE
COEMHEHMS); TEOPUU U 3aKOHBI (TEOpHsl CTpoeHHUs opraHumdeckux BemecTs A. M. byrieposa,
3aKOH COXpaHEHMsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJUYECKHH SI3bIK XHMUU;
MHUPOBO33PEHUYECKUE 3HAHMS, JIeKAllUe B OCHOBE IOHMMAHUS INPUYMHHOCTH M CUCTEMHOCTH
XUMHUYECKUX SIBJIEHUH, (aKTOIIOTHUYECKUE CBEIACHHS O CBOWCTBAaX, COCTaBe, IOJYyYE€HUU U
0€30IacCHOM HCIOJb30BAHUM BAKHEHIIMX OPraHWYECKUX BELIECTB B OBITY M NPaKTUYECKOM
NeSITeIbHOCTH YEJIOBEKa;
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c(hOpPMUPOBAHHOCTh YMEHHUM BBISIBIISATH XapaKTEPHbIE MPU3HAKU MOHATUHN, YCTaHABINBATh UX
B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS NIPU OMHCAHUM COCTaBa, CTPOCHUS U
MIPEBPALICHUI OPraHUYECKUX COCITUHEHU;

c(OpPMUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XUMHUYECKYH) CHMBOJHKY JUISI COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOM) (HOpMYNI OpraHUYEeCKUX BEIECTB U
YpaBHEHUN XUMHUYECKUX PEaKIMi, U3rOoTaBIMBATh MOJEIM MOJEKYJ OPraHMYeCKHX BEIIECTB IS
WJUTFOCTPALIMM UX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUU YCTAHABIWBATH MPUHAMICKHOCTh H3YUYECHHBIX OpPTraHUYECKHX
BEUIECTB [0 HX COCTaBy M CTPOCHUIO K ONpeAeNEHHOMY KiacCy/Tpymme COeIuHEHUN
(YriieBoaopo/ibl, KUCIOPOJ U a30TCOAEPIKALME COCUHEHUS], BBICOKOMOJIEKYJISIPHBIE COEANHEHMUS),
JaBaTh WM Ha3BaHMs 1o cuctematudeckoi HomeHnkinarype (IUPAC), a Taxke NpPUBOAMTH
TPUBHUAJIbHBIE HA3BaHUSA OTACJIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOIMWIICH, alleTUJIEH,
STWJICHIJIMKOJIb, TIULIEPUH, GEHOI, PopMalbIerul, aleTalbIeru/l, MypaBbUHas KHCIOTa, YKCyCHas
KHCJIOTa, OJICMHOBAsl KUCJIOTa, CTEAPUHOBAsl KUCIIOTA, TII0K03a, (PYyKTO3a, Kpaxmall, LEJIII03a,
TJIMIIVH),

c(OPMUPOBAHHOCTh YMEHHUS OMNPEICISITh BHUABl XUMHYECKOH CBS3HM B OPraHHMYECKHX
COeMHEHMX (OIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMCHHS MPUMCHITH IIOJIOKECHUS TCOPHH CTPOCHHS OpPraHUYEeCKHUX
BemiectB A. M. BytnepoBa 111 00bsSCHEHHUS 3aBUCHMOCTH CBOMCTB BELIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHHUS MACChI BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTAB, CTPOCHHE, (DU3MUECKHE U XUMHUYECKHE
CBOMCTBA THUIMUYHBIX MPEACTABUTEICH Pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, JTaH,
STHJICH, TPOMUWJIEH, aueTwieH, OyramueH-1,3, merunOyraauen-1,3, OeH305, METaHOJN, ATAHOI,
STWJICHTJINKOJIb, TIUICPUH, (EHOJI, aleTallbJCTUl, MypaBbUHAs U YKCYCHasl KHUCJIOTHI, TIJIFOKO3a,
Kpaxmall, [eJUTI0I03a, aMUHOYKCYCHas KHUCIIOTa), WJUTFOCTPUPOBATh T€HETHUYECKYIO CBS3b MEXKIY
HUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIUN C HMCIOJIb30BAHHEM CTPYKTYPHBIX
opmyu;

c(OPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BATh NCTOUYHUKHU YIIICBOJOPOIHOTO CHIPhs (HE(PTH,
MPUPOJAHBIN Ta3, yrojb), crmocoObl MX MEepepadOTKU U MPaKTUYECKOe MPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOIUTH BHIYMCICHUS IO XUMUYECKUM YpPaBHEHHSIM (MacChl,
00BEMa, KOTMYECTBA UCXOHOTO BEUIECTBA WM MPOIYKTa PEAKINH MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB HJIA MMPOJTYKTOB PEAKIINH );

c(hOpMUPOBAHHOCTh YMEHHUIN BIa/JE€Th CUCTEMOW 3HAaHWM OO0 OCHOBHBIX METOJaX HAay4YHOTO
MMO3HAHMS, HCTIOJb3YEMbIX B XUMUU TIPU U3YYCHUH BEIIECTB U XUMHUUECKUX SIBJICHUH (HaOIt01eHHE,
U3MEpEeHHUe, HKCIIEPUMEHT, MOJICITUPOBAHHE), HCIOIb30BaTh CUCTEMHBIE XMMHUECKUE 3HAHUS IS
MPUHATHS PEIICHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYaIlUSX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM,;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOATh TpaBUia TOJIB30BAHUS XMMHYECKOW TOCYI0M U
1abopaTopHBIM 000PYIOBaHHEM, a TaKXKe MpaBWiia OOpaIIEeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUH IUTAHUPOBATh W BBHIMNOJTHATH XUMHUYECKUH IKCHEPUMEHT
(mpeBpallieHuss OPraHUYeCKHX BEIIECTB IMPU HArpEeBaHHM, IMOJTYyYEHUE ITUJICHA M H3YUYCHHUE €ro
CBOMCTB, KaUeCTBEHHBIC PEAKIIUU OPTaHUYECKUX BEIIECTB, JIEHATYpaIis OeIKOB MPHU HarpeBaHUHU,
IIBETHBIC PEAKIINU OCJIKOB) B COOTBETCTBHH C MPaBUJIAMU TEXHHKH O€30MacHOCTH TIPH OOpaIeHUH
C BellecTBAaMH M JIA0OpaTOPHBIM O0OpPYIOBaHUEM, TPEACTABIATH PE3YIbTAThl XHUMHUYECKOTO
JKCTIEpUMEHTa B (opMme 3amucu ypaBHEHUH COOTBETCTBYIONIMX PpEAKIUNA U (OPMYIHpPOBATH
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHHH KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYIO HH(POPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HBbIX HCTOYHUKOB (CpEICTBA MaccoBOi nHpopMaluu, IHTepHeT U Apyrux);

cOpPMUPOBAHHOCTh yYMEHUW COONIOJATh MpaBHJa SKOJIOTMYECKH IIeJIecO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOW [EATEIBHOCTH B IEISIX COXPAHEHHS CBOETO 3I0POBbS U
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OKpYy>Kalollle MPUPOIAHON Cpelibl, OCO3HABATh OIMACHOCTh BO3JCHCTBUSA HA >KMBBIC OpPraHU3MBbI
OIIpeEIEHHBIX OPTraHNYECKUX BELECTB, MOHMUMAs cMblca nokaszarens [1JIK, noscHaTe Ha npumepax
CHOCOOBI YMEHBIUICHHS U MTPEIOTBPALLEHUS UX BPEIHOTO BO3CHCTBYS Ha OPraHU3M YeJIOBEKa;

Ui Oo0y4yarouMxcs C OrPaHUYEHHBIMM BO3MOYKHOCTSIMM 3[0POBBS: YMEHHUE IPUMEHSTH
3HaHHA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SIBJICHHUIA;

JUISL CHETIBIX M CIIa0OBHUIAIIMX OOYYArOMIMXCS: YMEHUE HCIOJIb30BATh PelIbe(hHO-TOUCHHYIO
cucteMy o6o3naueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O0mas 1 Heopranudeckasi XuMusD OTPaXKaroT:

c(OPMUPOBAHHOCTH MPEACTABICHUI: O XMMHUYECKON COCTABIISIFOIICH €CTECTBCHHO-HAYYHOM
KapTUHBl MHUpA, POJIM XUMUU B TMO3HAHUU SIBJICHUM MPHUPOAbI, B (OPMUPOBAHUU MBILUICHUS U
KyJIbTYypbl JUYHOCTH, €€ (YHKIMOHAJIFHOW TI'PaMOTHOCTH, HEOOXOIUMOW sl pPEIICHHS
MPAKTUYECKUX 3aJlad M DSKOJOTHYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3I0pPOBbI0 U
MIPUPOIHOM CpEJIE;

BJIAJICHUE CUCTEMON XMMHYECKUX 3HAHMM, KOTOpas BKJIFOYAET: OCHOBOIIOJIAraloIINe OHATUS
(XMMHUYECKHUIl JIEMEHT, aToM, M30TOI, S-, P-, d- IEKTPOHHBIE OPOMTAIM aTOMOB, MOH, MOJICKYJIa,
MOJIb, MOJIAPHBIA 00BEM, BaJCHTHOCTh, OSJIEKTPOOTPUIIATEIILHOCTh, CTENEHb OKUCIICHHUS,
XUMHUYECKas CBA3b (KOBaJEHTHAas, HWOHHAs, METAJUIMYECKas, BOJOPOJAHAs), KpHUCTAUIMYECKas
peméTka,  TUIOBl ~ XMMHUYECKMX  pEaklUWid,  pacTBOpP,  AJIEKTPOJUTHI,  HEIJIEKTPOJIUTHI,
IIEKTPOJUTUYECKAS JUCCOUMALUS, OKUCINTEb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON pEaKIVH,
XMMHUYECKOE pABHOBECHE); TEOPHUHM U 3aKOHBI (T€OpHUS AJIEKTPOJIUTUYECKONW JUCCOIHAIINH,
nepuoanueckuii 3akoH . M. MenaeneeBa, 3akOH COXpaHEHHUsI MACChI BEIIECTB, 3aKOH COXPaHECHUS
U TPEeBpPALICHUS PHEPTUU MPU XUMHUYECKHX PEaKUHUsAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHH S3bIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIINE B OCHOBE NOHUMAHUSI IPUYUHHOCTH U CUCTEMHOCTHU
XUMHUYECKUX SIBIICHUH, (aKTOIOTUYECKUE CBEICHHS O CBOWMCTBAaX, COCTaBe, IONYyYEHUU U
0€30IaCHOM HCTIOJIb30BAHUU BAXHEUIINX HEOPTaHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOH
NEeSATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHH BBISBIISITH XapaKTEPHbIC TIPU3HAKU MOHITUH, yCTAaHABIUBATH UX
B3aUMOCBS3b, UCII0JIb30BATh COOTBETCTBYIOIINE MOHITHUS MPU ONMMCAHUNA HEOPTaHUYECKUX BEILECTB
U X IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHMH HCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJHMKY JJISi COCTaBJICHHUS
(dbopMyI1 BEIIECTB U YpaBHEHUH XUMHUYECKUX peakiuii, cuctemMatuueckyo HoMeHkinarypy (IUPAC)
U TPUBUAJIbHBIE HA3BaHMS OTIEJIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIi ras, YrieKHUCIbId ras,
aMMMaK, raii€Hasi U3BECTh, HEeral€Hasl U3BeCTb, IUTHEBAs COJA, IUPUT U APYyTHUeE);

c(OPMUPOBAHHOCTh YMEHHUH OIpPENEesITh BAJIEHTHOCTh U CTENEHb OKUCIIEHUS XMUMHUYECKHUX
3JIEMEHTOB B COEIMHEHUSX Pa3jIMYHOIO COCTaBa, BUJ XMMHYECKOH CBS3U (KOBaJIEHTHAs, HOHHa,
MeTaJIJINYecKasi, BOJOPOJHAsA) B COEAMHEHUSAX, THUI KPUCTAUIMYECKOW PpEmETKHM KOHKPETHOIO
BelllecTBa (aToMHasi, MOJEKYNsSpHasi, HOHHAs, MeTaJlIndecKas), XapakTep CpeAbl B BOJHBIX
pacTBopax HEOPraHUYECKUX COEAMHEHMI;

c(OPMHPOBAHHOCTh YMEHHUH YCTaHABIMBAThH NMPUHAIEKHOCTh HEOPTaHMUECKUX BEIECTB I10
X COCTaBy K OIpenelI€HHOMY KiacCy/Tpylie COeIWHEHUN (TpOCThble BEIIeCTBAa — METaJIbl U
HEMeTaJlIbl, OKCHU/Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE THAPOKCHIBI, COIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacKphIBaTh CMBICT TIepuoanueckoro 3akona [[. . Menneneena
U JIEMOHCTPUPOBATh €T0 CUCTEMATH3UPYIONLYI0, OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (QYHKIINY;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHX
aneMmeHToB 1—4 nepuonos Ilepuoanueckoit cucrembl xumuueckux snemeHToB [[. 1. Menneneesa,
UCIIOJNIB3Ys TOHATHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAINY», «IHEPTETHYECKUE YPOBHU», OOBICHSITH
3aKOHOMEPHOCTH MU3MEHEHMS CBOMCTB XMMUYECKUX DJIEMEHTOB M UX COECIMHEHHUI IO Nepuojam u
rpynmaMm [lepuonnueckoil cucteMsl XUMUYECKHX 3iIeMeHTOB []. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHUI XapaKTepHU30BaTh (ONMMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA
HEOPraHMYECKHUX BEIIECTB PA3JIMYHBIX KJIAcCOB, MOATBEP)KIATh CYILIECTBOBAHUE TIE€HETHYECKON
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CBA3M MEXKIy HEOPraHWYECKHMMH BEIIECTBAMHM C IIOMOIIBI) YPaBHEHHMI COOTBETCTBYIOIIHMX
XUMHYECKUX PEAKIIUI;

c(OPMUPOBAHHOCTh YMEHHUSI KIACCHU(PUIMPOBATh XUMUYECKUE PEAKIHMHU [0 Pa3InYHbIM
MpU3HAKaM (YHCIY M COCTaBy pEarupyrollyux BEHIECTB, TEINIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTETEeHeN OKUCIICHUS IEMEHTOB, 00OpPaTUMOCTH PEAKIMH, YUaCTHIO KaTaau3aTopa);

c(OPMHPOBAHHOCTH YMEHUI COCTABIATh YPABHEHUS PEAKUUH pa3IMYHBIX TUIIOB, MOJHBIC H
COKpalIEHHbIE YpaBHEHHS peaklUUid HOHHOTO OOMEHa, Y4YUThIBAas YCIIOBUS, MPU KOTOPBIX STH
peakuuu UayT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHUI NMPOBOIUTH PEAKLIUH, MOATBEPKAAIOIINE KaYeCTBEHHbIN COCTaB
Pa3JIMYHBIX HEOPraHUYECKHUX BEILIECTB, PACIIO3HABATH ONBITHBIM ITyTEM HMOHBI, IPUCYTCTBYIOIIKE B
BOJHBIX PACTBOPAX HEOPraHUYECKUX BEUIECTB;

c(OPMHPOBAHHOCTh YMEHUH PpACKPBIBATh CYIIHOCTH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxkuuii MoCpeICTBOM COCTaBJICHHUSI SJIEKTPOHHOTO OanaHca ATHX PeaKiuii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSACHATH 3aBUCHMOCTb CKOPOCTH XHMHYECKOH pPEaKLIuu OT
pa3nuuHbIX (HAKTOPOB; XapakTep CMEHICHHs XHUMHYECKOro paBHOBECHS B 3aBUCUMOCTHU OT
BHemHero Bo3zaeiicTBus (nmpuniun Jle [llaTensbe);

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh XMMHUYECKHE MPOIECCHI, JEKAIIUE B OCHOBE
MPOMBIIIICHHOTO TIOJYYEHUS CEPHOM KHUCIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTh
npeacTaBieHuit 00 OOIIMX HAy4YHBIX MPUHIUINAX M SKOJOTHYECKHX MpodiieMax XHUMHYECKOTro
IIPOU3BOJICTBA;

cOpPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUMCICHHUS C HCIONb30BAHHEM TOHSATHUS
«MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI ra30B MPH XUMUYECKUX PEaKIHIX,
Macchl BeIIeCTBa WM 00BbEMa ra3oB MO M3BECTHOMY KOJHMYECTBY BEIIECTBA, MAcce€ WM O0bEMY
OJTHOTO W3 YYaCTBYIOIIUMX B PEAKLIUHU BEIIECTB, TEIJIOBOTO d(PQeKTa peakuy Ha OCHOBE 3aKOHOB
COXpaHEHHUs MACChl BEUIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUU;

c(OpPMUPOBAHHOCTh YMEHHI COOJIIOJIaTh TPAaBWJIA IOJIB30BAHMS XHMHUYECKOW TOCYIOH W
1abopaTopHBIM 000PYIOBAaHHEM, a TaKXKe MpaBHiia OOpalIeHHUs C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUH IUTAHUPOBATH U BBHIMNOJIHATH XUMHUYECKUH IKCHEPUMEHT
(paznokeHue Mepokcuaa BOAOPOJa B MPUCYTCTBUU KaTaJIW3aTopa, ONpeAeIeHUE CPe/ibl pacTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCATBLHOIO MHAMKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh
XMUMHUYECKON peakllny, peak[ii MOHHOI0 0OMeHa, KauyeCTBEHHbIE PEeaKLMu Ha cylbdaT-, KapOoHaT-
U XJOPHUJI-aHUOHBI, HAa KAaTHOH aMMOHUs, pELIEHHWE >SKCIEPUMEHTAIbHBIX 3a7ad4 II0 TeMaM
«Metamiel» U «HemeTtayub») B COOTBETCTBUM C TPAaBMJIAMU TEXHUKU OE30MACHOCTH TPH
oOpallleHuu ¢ BelleCTBaMU M JIabOpaTOPHBIM OOOpYIOBAaHUEM, NPEACTABIATH pPE3YyIbTaThl
XMMHUYECKOT0 JKCIEepUMEHTa B (OpMe 3aluCu YypaBHEHHUH COOTBETCTBYIOLIMX pPEAKUUH U
(bopMyNIMpOBaTh BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

C(OPMHPOBAHHOCTh YMEHUIN KPUTHUYECKU aHAJTU3UPOBaTh XUMHUECKYI0 MH(OpMaIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MAacCCOBOM KOMMYHUKalUU, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh yYMEHHUIl COOMIOJAaTh MpaBUa OSKOJOTHYECKH LEIeco0Opa3HOro
MOBEICHNUA B OBITY U TPYIOBOW JEATEIBHOCTH B LENSIX COXPAHEHHsS] CBOETO 3I0pPOBbS U
OKpYJKarollled NPUPOAHOW Cpelbl, OCO3HABATh OINACHOCTb BO3JCHCTBUSA HA JKUBBIC OPraHU3MBI
OTnpeeNEéHHBIX BEIeCTB, MoHuMas cmbici mnokazatens [1IK, moscHAT Ha mpumMepax cHocoObl
YMEHBUICHUS U IIPENOTBPALICHUS UX BPEIHOIO BO3IEUCTBHS HA OPraHU3M YEJIOBEKa,;

Ui O0y4arouMxcs C OTPaHHUYEHHBIMH BO3MOMKHOCTSIMH 3/I0pPOBbS: yYMEHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JTOCTYITHBIX METOJIaX MO3HAHUS BEIECTB U XUMUYECKUX SIBIICHHIA;

JUISL CJIETIBIX M CIA0OBUIANIMX OOy4aroUIMXCs: YMEHHE HCIOJb30BaTh PelbeHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins 1u1st 3anucu XumMuueckux Gopmy.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Kosan4yecTBo yacoB DJIEKTPOHHBIE
Ne HaumenoBaHue pa3aesioB ¥ TeM MPOrPaMMbI Kontpox | Mpakriec | (WH(bpoBbic)
n/n Becero | bHBIE KHe o0pa3oBaTe/ibHbIE

padoThI padoThI pecypcel

Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XMMHUM
L o cosmmerntt A. M. Byrrepons. 3 https/imyschool.edu./
Hroro no pazneny \
Pa3znen 2. YrieBoaopoanbl
2.1 I[IpenenbHbIe YIIEBOAOPO/IBI — ANKAHBI 2 ‘ https://myschool.edu.ru/
2.2 HemnpenenbHbIe yriIeBOJOPO/IbI: ATKEHBI, AJIKATUCHBI, ATKHHbBI 6 ‘ 1 https://myschool.edu.ru/
2.3 ApoMaTHUYECKHE YTIIEBOIOPOIbI 2 ‘ https://myschool.edu.ru/
2.4 [pupoHbIe HCTOYHUKH YIIIEBOIOPOIOB M UX TepepaboTKa 3 | 1 https://myschool.edu.ru/
Hroro no pasneny 13 \
Pasnen 3. Kuciopoacoaep:xaniue oprannyecKue coeAnHeHU s
3.1 Cruptel. Penon 3 | https://myschool.edu.ru/
3.2 Anpaerunsl. KapoonoBbsie kucinoTbl. ClokHBIE d(QUPHI 7 | 1 https://myschool.edu.ru/
3.3 VrneBogsl 3 | 1 https://myschool.edu.ru/
Hroro no pasneny 13 |
Pasnen 4. A3oTcoaep:kaime opraHudecKkue coeMHeHUus
4.1 ‘ AMuHBI. AMUHOKHUCIIOTHL. benku 3 | ‘ ‘ https://myschool.edu.ru/
Wroro o pasneny 3 \
Pasnen 5. BeicokoMoJIeKy IsIpHbIE COCIUHEHUS
5.1 ‘ [Tnactmaccel. Kayayku. Bomokna 2 | ‘ ‘ https://myschool.edu.ru/
Uroro no pazueny 2 \
OBILEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34 | 2 | 2



https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598480088&usg=AOvVaw3EGJ52CFR6CrYp_6HdsLPi
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598481896&usg=AOvVaw3b6pIXIEptBz6KkmA9Nou-
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598483575&usg=AOvVaw24mWCF2ts9h3TAPPB9oGVo
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598485621&usg=AOvVaw1Acst_MeW9nx_fGGY49fU_
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598491723&usg=AOvVaw2fkXHnOrez2eAgtfF_Ma7g
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598493688&usg=AOvVaw006TX0WvMv9VxjUcJkCJhE
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598495530&usg=AOvVaw0d01l__hEeTmYKb-l-vxa5
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598500538&usg=AOvVaw3LhvK2vh_SFNKDJjdNN3Ya
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598505413&usg=AOvVaw19WvUY5MPnDba4ougSo1-n
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11 KJIACC

\ KoJunuectBo yacos

HaumeHoBaHue pa3iesioB U TeM
MpPOrpaMmMbl Bcero

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne i/
o0pa3oBaTe/ibHbIE PeCypChl

Kontpoabn | [IpakTuyeckue
ble padoTbl | padoThI

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM

CrtpoeHue aTOMOB.
Ilepuonuueckuii 3aKOH U
1.1 [Meproanveckas cucrema 3 https://myschool.edu.ru/
XAMUYECKUX dieMeHToB /1. 1.
Menpeneena
1.2 Crpoenne semectsa 4 https://myschool.edu.ru/
MHuoroo6pasue BelecTB
1.3 | X¥MudecKHe peaKium | 6 | 1 | 1 https://myschool.edu.ru/
Htoro no pazneny 13 |
Pa3nen 2. Heoprannuyeckasi Xumust
21 | Meramms 6| | 1 https://myschool.edu.ru/
2.2 | Hemerammsl 9 | 1 | 1 https://myschool.edu.ru/
2.3 CBA3H HEOPraHMECKuX 1 2 https://myschool.edu.ru/
OpPraHMYECKUX BEIIECTB
Hroro no pasneny 17 |
Pa3znen 3. Xumus v :Ku3Hb
3.1 | XuMus ¥ KU3Hb 4 | https://myschool.edu.ru/
Hroro mo pazneny | 4 |
OFBIIEE KOJIMYECTBO YACOB IT1O 34 5 3
[MTPOTPAMME



https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598480088&usg=AOvVaw3EGJ52CFR6CrYp_6HdsLPi
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598480088&usg=AOvVaw3EGJ52CFR6CrYp_6HdsLPi
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598480088&usg=AOvVaw3EGJ52CFR6CrYp_6HdsLPi
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598480088&usg=AOvVaw3EGJ52CFR6CrYp_6HdsLPi
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598480088&usg=AOvVaw3EGJ52CFR6CrYp_6HdsLPi
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598480088&usg=AOvVaw3EGJ52CFR6CrYp_6HdsLPi
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598480088&usg=AOvVaw3EGJ52CFR6CrYp_6HdsLPi
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YYEBHO-METOANUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

* Xumus / ['abpuensu O.C., Octpoymon W.I'., Cnagkos C.A., AKIImoHEpHOE 00IIECTBO
«M3narenbcTBO «lIpocBemenune»

* Xumusi, 10 knacc/ I'abpuensua O.C., OGIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»;
Axkunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

* Xumus, 11 kimacce/ I'abpuensa O.C., OOIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxkunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPUAJIBI U1 YUYUTEJIA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Metogudeckoe mocoore — 6a30BbIi ypOBEHb» - M.:
Hpoda 2022 rox.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XMMHs B TECTaX, 3a7a4dax, ynpaxHeHusx. 11 kimaccey
— M.: lIpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 knacc: KonTposasHbIe 1
MIPOBEPOUHBIE Pa0OTHI K yueOHuKy». — M.: Ilpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacTonbHast KHuTa 1151
yuurens». Yacts 1 — M.: [Ipoda, 2019 rop.

5. O.C.I'abpuensn, I'.I".JIpicoBa, A.I'.BBeaenckas «Xumus 11 knacc: HactonpHas kHUTA 115
yuurens». Yacts 2 — M.: [Ipoda, 2022 rop.

6. O.C.I'abpuensy, I[1.B.Pemeros, N.I'.OcTtpoymoBa «3agauu Mo XUMUHU U CIIOCOOBI UX PEIICHUSD -
M.: «/Ipoda», 2021rox.

7. B.I'. lenucoBa «Xumus 11 knacc noypounsle miaansl no yueouuky O.C.I"abpuensina,
I".I".JIpicoBoit» - Bonrorpan» Yuurens 2018roa.

8. M.A.Ps60Ba, ¥Y.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kaacey, - M.: Dk3amen, 2019r.

9. O.C.I'abpuensia, U.I".octpoymoB «XuMHUECKHI dKCIIeprUMeHT B mikoie 11 kimace»; - M.: poda.
—2019 ron.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru I'azera «Xumusi» u caiiT 11 yuutens «5 uay Ha ypOK XUMHUN
http://him.1september.ru Equnas xomnexmus LIOP: TIpenmernas kosekust « XuMHUsI
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIC IKCTIEPUMEHTBI: XUMHSI.
Komnexmus Poccuiickoro o61ieo6pazoBaTeabHOro nopraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas onumnuaia mKkoJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Oprannyeckas XuMusi: SJIEKTPOHHBIN YIEOHUK JJI CPEAHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3IEKTPOHHBINA Y4EOHUK

http://www hemi.nsu.ru OTKpbITBINH KOJUIEK: XUMUS

http://www.chemistry.ru JlucraHiinoHHas! OTUMIIMA/IA TIO XUMHH: TeJICKOMMYHUKAIIMOHHBIN
o0pa30BaTeIbHBIN MPOEKT



