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MNOSCHUTEJIBHAS 3AITUCKA

PaGouast mporpamma 1Mo XMMHUU Ha YpOBHE CpPEIHETo 0o0Iiero oopa3oBaHusl paspaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHMI K pe3ylibTaTaM OCBOCHHs  (enepalibHON  00pa3oBaTenbHON
nporpamMmbl cpeanero obmero obpazoanusa(POIl COO), mpencraBneHHbIXx B DepepanbHOM
rocyaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konuenmum npenojaBaHus
yueOHOro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit ®enepauuu,
pean3yIoIuX OCHOBHBIE 00pa30BaTeNbHbBIE MMPOTPaMMbl, U OCHOBHBIX MoJioxkeHUul «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XvUMHs Ha YpOBHE YIIyOJNEHHOrO H3y4YeHUS 3aHMMAeT BaXKHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4yHOro obOpa3zoBanusi yuammxcs 10-11 xmaccoB. WM3yuenue mnpeamera,
peannzyeMoe B YCIOBUSAX AUPPEPEHUHUPOBAHHOTO, NPOMUIBLHOTO OOY4YEHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIFHYI0 U OOMIEKYJIBTYPHYIO MOJATOTOBKY BBIITYCKHHUKOB IIIKOJIBI,
HEOOXOUMYIO JUIsl aJanTaldd MX K OBICTPO MEHSIOUIMMCS YCIOBUSIM JKU3HH B COLIUyME, a
TaKXKe IS MPOAOIDKEHHS OOYYCHHs B OpraHU3alMsIX Mpo(ecCHOHATBFHOrO 00pa3oBaHUsA, B
KOTOPBIX XUMHUS SBIISETCS OJHOU U3 MPUOPUTETHBIX AUCIHILTUH.

B mporpaMMe no XuMuu Ha3Hau€HUE IMpeaMeTa «XUMUS» IMO0JydaeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUU C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3alMOOOYCIIOBJIEHHOCTH LIEJIeH, COAepkKaHUs, pe3yIbTaTOB 00yUeHHs U TPeOOBAaHUI K YPOBHIO
MOJTOTOBKUA BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SIBISIOTCS CJEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOii 110 XUMHH (QYHKIIHH:

J UH(POPMALIMOHHO-METOIMUECKAs!, pean3aus KOTOpoil o0ecreynBaeT MoTy4eHnue
MPEJICTABICHUS O LIEJSAX, COJAEp’KaHUM, oO0IIel cTpaTeruu oOyueHHus, BOCIIUTAHUS U Pa3BUTUS
o0yyaromuxcs CpeCTBaMU PEMETa, U3y4aeMoro B paMKax KOHKPETHOTO Mpohuiis;

o OpPraHM3al[MOHHO-IUIAHUPYIOLIasi, KOTOpas IpPEeAyCMaTpUBAET  OIpPENIEICHUE:
NPUHLIMIIOB CTPYKTYPUPOBAHMUSI M TOCJIEIOBAaTEIbHOCTH M3yYeHHUs Yy4uyeOHOro Marepuara,
KOJINYECTBEHHBIX M KAueCTBEHHBIX €ro XapaKTepUCTUK; TMOAXOJ0B K (OPMHUPOBAHUIO
CoJIepKaTeIbHON OCHOBBI KOHTPOJIS U OLEHKHU 00pa30BaTEIbHBIX JTOCTHKEHUN 00yYaromuxcs B
paMKax UTOTOBOM aTTecTaluu B GopMe €AMHOTO roCyJapCTBEHHOI0 3K3aMeHa 10 XUMUHU.

[Iporpamma a1 yriayOGnE€HHOrO U3y4eHUs XUMHUU:

J YCTaHABJIMBAET WHBAPUAHTHOE IMPEJIMETHOE COJepKaHue, o0sA3aTeabHOe JUIs
U3y4eHUs] B paMKaxX OTJEeNbHbIX Mpodumied, npeaycMaTpuBaeT paclpeleleHue U
CTPYKTYpHUPOBaHME €0 IO KJIaccaM, OCHOBHBIM COJIEPKaTEeIbHBIM JIMHUAM/pa3ieaM Kypca;

J TaéT MpUMEpHOE pachpesesieHne yY4eOHOTO BpPEMEHH, PEKOMEHAYEMOTO JUIs
U3yYEHUS OTJIENbHBIX TEM;

o npejiaraeT IpUMEPHYI0 MOCIE0BATEIbHOCTh U3YUEeHUsI YyUeOHOTo MarepHaia C
y4€TOM JIOTUKH TIOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEKITPEIMETHBIX CBSI3€H;

J Ta€T METOAMYECKYI0 HHTEpIpeTaluio Iened W 3ajJad M3yuyeHus IpeaMera Ha
yIIyOJE€HHOM YpOBHE C YYETOM COBPEMEHHBIX HPUOPUTETOB B CUCTEME CpEIHEro OOIIero
o0pa3oBaHMs, COJEP)KATEIbHONM XapaKTePUCTUKH IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
OCHOBHOM 00pa30BaTeNbHONW MpOrpamMMbl CpeAaHero oouiero o6pa3oBaHus (JIMYHOCTHBIX,
MeTanpeIMETHBIX, IPEIMETHBIX), a TAKXKEe C YYETOM OCHOBHBIX BH/IOB Y4eOHO-TIO3HABaTEIbHBIX
JecTBUI 00yYaromerocst o OCBOGHUIO COIEP)KaHUs MpeIMeTa.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B TMPOrpaMMe IO XUMHUU TMPEIyCMOTpeHa
IPEEMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpOBHE OCHOBHOro o0Iero oOpa3oBaHus. 3a
npeaeiaMd  yCTAaHOBJICHHOM —TPOTrpaMMOl MO XHMHH — 00s3aTeNIbHOM  (MHBApHUAHTHOM )
COCTaBJISIIOLICH cofep kaHusl yueOHOTO IpeaMeTa « XUMHUs» 0CTaéTrcsi BO3MOXKHOCTh BBIOOpa ero
BapHaTUBHON COCTABJIAIONIEH, KOTOpask JOJIKHA ONPEAEATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOTO POoduIIsi 00yUeHHUS.

B coorBerctBUM ¢ koHuUentyalbHbIMH TOJOkeHUsAIMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHoro o0yueHus Ha
YpOBHE CpeHero oo1iero oopa3oBaHusi XUMHUS HA YPOBHE yIiayOiIEHHOIO M3Y4YEHUs HAIPaBJICH



Ha peaJn3alMio IPEEMCTBEHHOCTH C IOCIEAYIOIIMM 3TaloM IOJyYE€HUS XHMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YeHHUS CIEHUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIMIUIMH B By3aX M OpraHM3alusix CpelHero npodeccuoHaibHoro oopasosanus. B 3Toii cBs3u
U3y4YeHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha paclIMpeHHEe U
yryOJieHHEe TEOPEeTHYECKOW M TMPAKTHYECKOW IMOATOTOBKH OOYYaroIUXCs, BHIOPABIINX
onpeAenéHHbli MpoQuiib 00ydeHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIeIyIONIero MOayYeHUs
XUMHYECKOTO 00pa3oBaHMsl B OpraHu3anusix npodeccuonansHoro odpasosanus. Hapsiny ¢ atum,
B cBere TpeOoBanuiik ®I'OC COO x MmIaHUpPYyeMbIM pe3yibTaTaM OCBOCHHS GeaepalbHON
00pa3oBaTeNbHOIl MPOrpaMMbl CpeJHEro OO0IIero oO0pa3oBaHUs H3Y4YEHHE IMpeaMeTa «XUMHUD»
OPUEHTUPOBAHO TAK)KE HA PELICHUE 3a/1a4 BOCIIUTAHUS U COLIMAIILHOTO Pa3BUTUs 00ydaroImxcs,
Ha GOPMUPOBAHUE Y HUX OOIICUHTEUIEKTYaIbHBIX YMEHHUM, YMEHHUH paliioHaIn3auu y4eOHOTo
Tpyda W OOOOMIEHHBIX CIIOCOOOB  JESATEIBHOCTH, WMEIOIMIMX  MEXIUCIUTTMHAPHBIH,
HAAMPEIMETHBIN XapakTep.

CocraBisitomiuMu  1ipeMeTa «XUMHUS» Ha YPOBHE YINIyOJEHHOTO HM3y4YEHHS SBISIOTCS
yray0néunable Kypebl — «Opranuueckas xumus» u «OOmas u Heopranudeckas xumus». [lpu
OTIpeNIeICHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aluu COAEP)KaHUS ITUX KYpPCOB B
mporpaMMme Mo XUMHUU 3a OCHOBY MpuHATH nonoxeHuss @I'OC COO o paznuyusx 06a30BOro u
yrIyOJIE€HHOTO YPOBHEH H3YUYEeHHUS IPEaMETa.

OcHoBy cogepxaHusi KypcoB «Opranuueckas XxuMus» U «OOmas u HeopraHuyeckas
XUMUSD» COCTABIIET COBOKYIHOCTh IPEIMETHBIX 3HAHUI M YMEHUM, OTHOCSILUXCS K 0a30BOMY
YPOBHIO M3y4Y€HHUs MpeAMEeTa. JTa CHCTeMa 3HAHUM MOJIydaeT OMpEeNe€HHOE TEOPETHUECKOe
JIOTIOJIHEHHE,  II03BOJISIIOIIEE  OCO3HAHHO  OCBOMTbH  CYIIECTBEHHO  OonblIui  00BEM
dakronornueckoro marepuana. Tak, Ha yriyOIEHHOM ypOBHE M3ydeHUs MpeaMmeTa obecriedeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIWYEHHUS 00bEMa 3HAHUM O XHMHUYECKUX DJIEMEHTaX U
CBOWCTBaX UX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIIyOJeHHs MpPEeACTaBICHUNH O CTPOCHUHU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKlUi, pacCMaTPUBAEMBbIX C
TOYKH 3PEHHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. V3yueHue nepuoguieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHYECKMX  3JEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMUECKUX MPEJICTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKasi CBSA3b OOBACHIETCS C
TOYKHM 3pEHHS] SHEPreTHUECKUX W3MEHEHUH Npu €€ 0O0pa3oBaHUMU U pa3pyLIEHUH, a TaKXKe C
TOYKHM 3peHUs MeXaHu3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUUi JOMOJIHSIETCS
(dbopMUpOBaHUEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCAX U IEKTPOJIN3E PacIlIaBOB
U PAcTBOPOB BEIECTB. B Kypce opraHMYeckod XMMHMHM IIPU PACCMOTPEHHH pPEaKLMOHHON
CIIOCOOHOCTH COEIMHEHUH yaenseTcss 0co00e BHUMaHUE BOIpocaM 00 AJIEKTPOHHBIX dddexTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKuil.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJep)KaHue KYpCOB XMMHH YIIIyOJIEHHOTO ypOBHS
U3yUYEHHs Ui KJIacCOB OIpenenéHHOro mnpoduis (rJaBHBIM 00pa3oM Ha HMX CTPYKTYypy H
XapakTep JOMOJHEHMUH K o01el crucreMe MpeIMEeTHBIX 3HaHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIE
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUM TMpeAMeTa s KJIacCOB XHUMHUKO-(PH3UYECKOro
npoduist 60BINIOE 3HAYEHUE OyIyT MMETh JIEMEHTHI y4eOHOTO Marepuasa mo oOIeld XUMUU.
[lpy m3ydeHum mnpeaMeTa B JAHHOM Cilydae akLEHT OyJIeT clielaH Ha OOIIHOCTh METO/0B
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPHUIl B XMMHH U B (PU3HMKE: aTOMHO-MOJIEKYJIIpHAsi TEOpUs
(MoniexynisipHas Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MacChl M OSHEPrHM, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOJIN3a, IPEACTABIECHUS O CTPOCHUH BEILIECTB U IPYTOE.

B 10 e Bpems B copiep)KaHUM IpeaMeTa sl KIIACCOB XMMUKO-OHOIOTUYECKOTO PO HIIs
00N yAENbHBIN Bec OyleT MMETh OpraHuueckas XuMmus. B aToM ciyuae mpegocTaBisieTcs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3alny KJISTKH Kak
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MpPUMEpPY, TaKUe CTPYKTYpHbIE
KOMITOHEHTBI, KaK JUMHUIbI, OCNKH, YIIeBOJbl, HYKJIEUHOBbIE KUCIOTHI U Apyrue. Ilpu stom
3HAHHS O COCTAaBE€ M CBOWCTBAxX NpEJCTaBUTENIE OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CJIy>KaT OCHOBOM JUIS M3YYEHHS CYIIHOCTH MPOLECCOB (POTOCHHTE3a, IbIXaHHsI, THILEBAPEHUSI.

B mnnane ¢opmupoBaHUs OCHOB HAay4HOTO MHPOBO33PEHHUS, OCBOCHHS OOIIEHAYYHBIX
METO/I0B IIO3HAHMS U OIbITa PAKTUUECKOTO NPUMEHEHNSI Hay4YHbIX 3HAaHUI U3ydeHue IpeaMera



«XuMus» Ha YrIyOJNEHHOM YpOBHE OCHOBAHO HA MEXKIIPEAMETHBIX CBS3AX C Y4eOHBIMU
peaMeTaMy, BXOJSIIMMU B COCTaB IIPEMETHBIX o0sacTel « EcTecTBeHHO-HayUYHbIE IPEIMETHIY,
«Matemaruka u uapopmaTuka» 1 «PyccKuil sI3bIK U JINTEpATYpay.

[Tpyu m3yueHun yueOHOro npenmera «XUMUsS» Ha YriyOlIEHHOM ypOBHE TaKXke, Kak Ha
YpPOBHE OCHOBHOTO U CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajadeid
IEPBOCTEIICHHON 3HAYMMOCTH SBJISIETCS (OPMUPOBAHME OCHOB HAyKM XHMMHUHM Kak oOjacTu
COBPEMEHHOI'0 E€CTECTBO3HAHMSI, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKa U OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KYJbTYpbl. Pemienue 3Toi 3agaun Ha yriyOJ€HHOM YPOBHE HU3Yy4EHUS
npeaMeTa MpeAnoiaraeT peajln3aluio TakKuX 1eel, Kak:

J dopMupoBaHHE  IPEJICTABICHMH: O  MaTepUAJIbHOM  €IMHCTBE  MMpa,
3aKOHOMEPHOCTAX U II03HABa€MOCTH SIBJICHUH MPHUPOJBI, O MECTe XHMHU B CHUCTEME
€CTECTBEHHBIX HAayK M €€ BeAylIeld poiu B 0OECIIEYCHNN YCTOHYHMBOTO Pa3BUTHS YEIOBEUECTBA:
B PELICHUU MPOOJIEM 3KOJIOrMYECKOH, FIHEPreTHUECKONW U MUIEBOM 0€30MacHOCTH, B pa3BUTUHU
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEPUANIOB, HOBBIX HMCTOYHHUKOB HHEPIUH, B OO0ECIICYCHUU
PaLMOHATIBHOTO MPHPOJIONIONIb30BaHMs, B (POPMUPOBAHMHM MHUPOBO33PEHUS U OOLIEH KyJIbTyphl
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
OPUPOIHOI cpere;

o OCBOCHME CHCTEMBbl 3HAHUH, JIeKAIIMX B OCHOBE XMMHUYECKOM COCTaBJIAIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (pyHAaMEHTAIbHBIX NOHSATHH, 3aKOHOB U TEOPUN XUMHH,
COBPEMEHHBIX IPEICTABICHUNA O CTPOGHUM BEIECTBA HA Pa3HBIX YPOBHSIX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HAJIMOJIEKYJIIPHOM, O TEPMOJAMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSX
IOPOTEKaHUs XUMMYECKMX PEaKIMH, O XUMHUYECKOM PaBHOBECUH, PACTBOpaxX M IUCIIEPCHBIX
cucreMax, 00 00X HAYYHBIX IPUHIUIIAX XUMHYECKOTO TIPOU3BOJICTBA,

J ¢dopMupoBaHue y OOy4aroUIMXCSd OCO3HAHHOI'O MOHMMAaHHs BOCTPeOOBAaHHOCTHU
CHUCTEMHBIX XMMHUYECKMX 3HAaHMUU NIl OOBSCHEHUS KIIOUEBBIX WIEH U MpoOJieM COBpPEMEHHOMH
XUMHH, I8 OOBSICHEHUS W TPOTHO3HPOBAHUS SIBICHHH, WMEIOIINX €CTECTBEHHO-HAYUHYIO
HOPUPOY; TPAMOTHOTO peleHHs MpoOieM, CBSI3aHHBIX C XMMHUEH, TPOrHO3UPOBaHUS, aHAIN3a U
OLICHKH C TO3MIMH IKOJIOTUYECKON 0€30MacHOCTH MOCIEACTBUI ObITOBOI 1M MPON3BOACTBEHHOMN
NeSITeIbHOCTH YeJIOBeKa, CBA3AHHOM € XMMHUYECKMM IPOM3BOJCTBOM, HCIOIb30BAaHUEM U
nepepadoTKOM BEIIECTB;

J yriayOseHre NpeCTaBIeHUH O HayYHbIX METOAAX MO3HaHUS, HEOOXOIUMBIX JUIS
nproOpeTeHus] yMEHUI OPUEHTUPOBATHCSI B MUPE BEIECTB U OOBSICHEHNSI XUMUYECKUX SIBJICHUM,
UMEIOIINX MECTO B NMPHUPOJIE, B TPAKTUYECKOMN EATEIILHOCTH M TOBCETHEBHOM KU3HU.

B muane peanuzanuu  NepBOOYEPENHBIX BOCHHUTATENBHBIX M Pa3BUBAOLIMX (YHKUIUN
LEJIOCTHONW CUCTEMBI CpeJHEero o0Iiero oOpa3oBaHUS MPU U3YUYEHUU IpeaMmeTa «XUMUs» Ha
yriIyOIE€HHOM YpOBHE 0CO0YIO aKTyalIbHOCTh MPHOOPETAIOT TaKUE LIEIH U 3a/1a4H, KaK:

. BOCIIUTaHHE YOEXKIEHHOCTH B MO3HABAEMOCTH SIBJICHUN MPUPOJBI, YBAKEHHUS K
IpOLECCY TBOpPYECTBA B OOJACTH TEOPETUUYECKUX W TMPUKIAJAHBIX HCCIECJOBAHUM B XHMHUH,
(dbopMHpOBaHHE MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH;

L4 Pa3BUTHEC MOTUBAIIUU K O6yquI/IIO M IIO3HAHUIO, CIIOCOOHOCTEH K CaAMOKOHTPOJIIO
N CaMOBOCIITMTAHUIO Ha OCHOBC YCBOCHU A O6HI€'—I€HOB€'—IGCKI/IX HeHHOCTeﬁ;
L Pa3BUTHC TO3HABATCJIbHBIX HWHTCPECOB, HHTCIIICKTYAJIIBHBIX W TBOPYCCKUX

crocoOHOCTell  oOywarommxcsi, (QOPMUPOBaHHWE Y HHUX CO3HATENLHOTO OTHOIIEHUS K
caM0oOOpa30BaHMI0 W  HENPEpPHIBHOMY  O0pa30oBaHWIO  KaK  yCIOBHIO  YCIEIIHON
npoecCHOHANFHOM U OOIIECTBEHHOHN NEATEIHHOCTH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY
3I0POBBIO U TOTPEOHOCTH B 3J0POBOM 00pase KU3HHU;

. dbopMupOBaHHE YMEHHUI M HaBBIKOB Pa3yMHOT'O MPHUPOIOINOIb30BAHUS, PA3BUTHE
9KOJIOTUYECKOW KYJIbTYPBI, MPHOOPETECHUE OIbITa OOIIECTBEHHO-TIOJE3HOW 3KOJIOTHYECKOMN
JIeATETbHOCTH.

OO61iee 4yuCIO 4YacoB, MPEIYCMOTPEHHBIX s M3YyYEHUS XUMHUHM Ha YriyOJeHHOM YPOBHE
cpenHero obmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 uwaca (3 gaca B
Henento), B 11 kimacce — 102 gaca (3 yaca B HeZleno).



COIEPKAHUE OBYYEHUA
10 KJIACC
OPT'AHNYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[IpenmMer ¥ 3HaUYeHHE OpPraHUYECKOM XHWMHH, NPEICTaBICHHE O MHOroodpasuu
OPraHUYEeCKUX COCIUHECHUM.

DNEKTPOHHOE CTPOEHHE aTroMma YIJIepoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHUA.
BanenTHbple BO3MOXKHOCTH atoma yriaepoga. XUMUYecKasl CBSI3b B OPraHMYECKUX COEAUHEHMSIX.
Tunel rubpuau3anuu aTOMHBIX opOuTaneil yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAaJCHTHOMN
cBsi3U (OOMEHHBIN U JIOHOPHO-AKIENTOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJIeH, G- U
n-cBsi3u. OnuHapHas, NBOWHAs M TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3EH B MOJICKYJax
oprannveckux Beniects. [loHsTHE 0 CBOOOAHOM panukaie, Hykieoduie u 3JaeKTpodue.

Teopust cTpoeHuss opraHudyeckux coeauHeHnii A.M. byrtnepoBa u coBpeMeHHbIE
IPEJICTABICHUSI O CTPYKTYPE MOJIEKYJI. 3HAUEHHUE TEOPUU CTPOEHHUS OPraHUYECKUX COEIUHEHUN.
Monekynsipable U CTpYKTypHbIe (opmyinbl. CTpyKTypHble (QOPMYIBI pPA3IUYHBIX BHJIOB:
pa3BEpHyTas, COKpall€HHas, CcKeynerHas. Ms3omepusa. Buabl wu3omepum: CTpyKTypHasd,
MPOCTPAHCTBEHHAsA. JJNEKTpPOHHBIE J(PGEKThl B MOJIEKyJaX OPraHUYECKUX COCIUHEHUN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBnenue o kiaccudukanuu opranndeckux BemecTs. [loHsaTHe 0 GyHKIIMOHATBEHOU
rpynne. 'omonorus. I'omonoruueckue psaael. Cuctemaruyeckas HOMEHKIIATypa OpraHM4eCKHX
coenuaeHuit (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIIBHBIX IPEICTABUTEIICH.

OcoOenHocT M KjIacCcU(pUKalusg  OpraHmdyeckux  peakuuil.  OkuciaurenbHo-
BOCCTAHOBUTENIbHBIE PEAKIIMH B OPTaHUYECKON XUMHUH.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHs BEIIECTB M HUX MpEBpallleHU: 03HAKOMIIEHUE C
o0Opa3liaMu OpraHMYECKUX BEIIECTB W MaTepualaMyd Ha MX OCHOBE, ONBITHI 10 MPEBPAIIECHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuW (IJIaBiIeHHE, OOYyIIMBaHME M  TOPEHHE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omonoruueckuil psii ankaHoB, oOmas (GopMyia, HOMEHKIATypa U HU30MEpHUs.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKYT alKaHOB, SP>-THOPHIM3AIMS aTOMHBIX
opbutanei yriepoaa, 6-cBsa3b. GU3NUECKUE CBOHCTBA AJIKAHOB.

XVMHYEeCKHEe CBOWCTBA aJKaHOB: PEaKLUU 3aMEIIeHMs], N30MEpU3aLIH, JErUIpUPOBaHMUS,
LIUKIU3aluy, THpOJIM3a, KpEeKuHra, ropeHus. IlpencraBieHne o0 MeXaHU3ME peEaKLU
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npuposae. CriocoObl MoyyeHHs U IPUMEHEHUE aJIKaHOB.

[uxnoankanel. O0mas GopmMyna, HOMEHKIATypa U u3oMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKHX CBOWCTB MabIX (IMKIJIONPOINAH, NMKJIOOyTaH) M OOBIYHBIX (LMKIIONEHTaH,
LUKJIOTeKCaH ) [HUKI0anKaHoB. CriocoObl MOy4YeHUs U TPUMEHEHUE [IUKI0ATKaHOB.

Anxensl. ['oMonoruyeckuii psi aakeHoB, oomas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYT alKeHOB, SP>-THOpHAM3aIMs aTOMHEIX opOuTaneit
yriaepoaa, 6- U n-cBa3u. CTpyKTypHas U reoMeTpuueckas (Iuc-Tpanc-) usomepus. dOusznyeckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKIHWHM IPUCOCIWHEHHMS, 3aMEIICHHS B 0-
MIOJIO)KEHNE TIPpU JBOMHOM CBSI3M, NOJMMEpHU3alMM M OKucieHus. lIpaBuino MapkoBHUKOBa.
KauecTBeHHble peakiyy Ha ABOWHYIO CBsA3b. CIIOCOOBI MOTY4YeHUS U TPUMEHEHHUE aJIKeHOB.

Anxanuensl.  Knaccupukanuss — ankagueHoB — (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
Kkymyaupoganuvie). (OCOOCHHOCTH  AJIGKTPOHHOTO CTPOCHHS M XMUMHUYECKHX  CBOMCTB
conpsKEHHBIX TueHoB, 1,2- u 1,4-npucoeaunenue. llomumepusanus conpsKEHHBIX JMEHOB.
CrniocoOblI Mosty4eHus U IpUMEHEHHUE allkaIueHOB.

Anxunsl. 'oMonorndeckuii psia ankuHOB, oOmas ¢popMmysa, HOMEHKIATYpa U U30MEpHUSL.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKHMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yrinepoma. Pusnueckue CBOWCTBA AIKHHOB. XHMHUYECKHE CBOWCTBA: PEAKIUU



NPUCOEANHEHUS, AUMEPU3allud U TPUMEpHU3aluu, OKuciaeHus. KucioTHele cBOICTBa ajIKWHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHBIC peaknMu Ha TPOHYIO CBs3b. CrOCOObBI
MOJTy4YEHUs U IPUMEHEHUE alIKUHOB.

ApomMarudecKkue yrieBoopoasl (apeHsr). I'omomornyeckuit psix apeHos, oomas popmya,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30JIa.
du3nyuecKkue CBOICTBa apeHOB. XHMMHYECKHE CBOMCTBA OEH30JIa M €ro TOMOJIOTOB: PEaKIUH
3aMenieHus B OCH30JIbHOM KOJIbIIE U YIJIEBOJOPOJHOM pajauKalle, peakluu MpUCOeIUHEHUS,
OKHCIIEHHE TOMOJIOroB Oen3omna. Ilpeacrasienne 06 opueHTHPYIONMIEM JICHCTBUN 3aMeCTUTENCH
B OCH30JIbHOM KOJIbIIE Ha MpUMEpe aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHON, THAPOKCUIBHOM,
aMHHO- M HUTPOTPYIIIBI, aTOMOB TrajoreHoB. OcOOEHHOCTH XWMHYECKHUX CBOWCTB CTHpPOJA.
[Tonmumepuszanuss  ctuposna. CrnocoObl  MOMyYeHUS U NPUMEHEHHE  apOMaTHYeCKUX
YTJIEBOIOPOIOB.

[Tpuponnsrii ra3. IlomyTtabie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroilb U TPOAYKTHl ero mepepadorku. CriocoObl mepepadoTKM He(TH: TEePEeroHKa, KPEeKWHT
(TepMHUYECKHA, KaTaTUTUYECKHi), pudopMuHr, nuponu3. [Ipoaykrsl nepepabotku HedTH, UX
IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKAY PA3IMYHBIMU KIIACCAMH YTIIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajioreHa Ha THAPOKCOTPYIITY, HUTPOTPYMIy, LHMAHOTPYMIy, aMmuHOrpymmy. [leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO pacTBopa Ménoun. B3aumonelicTtBue
JUTAJIOTEHAIKAHOB C MarHueéM M LUHKOM. [IoHsATHE O METalIoOpraHMYeCKUX COCAMHEHMSIX.
Hcnonp30BaHue TalOTEHIPOM3BOIHBIX YIJICBOJAOPOAOB B OBITY, TEXHHKE W TPU CHHTE3E
OpPraHMYECKUX BEILECTB.

OKCHepUMEHTAJIbHbIE METOJbl H3Y4YEHHsS BEIIECTB M MX MPEBPALEHUIN: HU3y4YeHUE
¢u3nueckux  CBOICTB  yIJEBOAOPOAOB  (pacTBOPUMOCTB),  KAueCTBEHHBIX  peakuuil
YTJIEBOJIOPOOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM MM MOJHOW BOJIbI, pacTBOpa
nepMaHraHata Kajius, B3aUMOJCICTBUE alleTWIeHa ¢ aMMHUAayHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApy)XEHHE yTIEpo/ia U BOJAOPOJa B OPTraHUYECKHUX BEIECTBAX,
NOJyYeHHEe STUJICHa M H3Y4YEeHUE €ro CBOMCTB, O3HAKOMIIeHHE ¢ Kosuekuusmu «HedTts» u
«Yromp», ¢ oOpa3uamMu IUIaCTMAcC, KAay4yKOB W DPE3UHBI, MOJEIMPOBAHHE MOJIEKYJ
YTIEBOIOPOAOB U TaJIOTEHIIPOU3BOJHBIX YIJIEBOAOPOIOB.

Kucaopoacoaep:xamue oprannyeckmne coeiMHeHUs.

[IpenensHble OnHOATOMHBIE cnUpThl. CTpoeHHE MOJIeKyJl (Ha NpuUMepe MeTaHojla U
staHoisa). ['oMmonorudeckuii psisa, odmas Gopmyia, n30Mepus, HOMEHKJIATypa U KJIacCU(UKAITHSI.
@u3nyecKkue CBOICTBA NPEIECNIBbHBIX OJHOATOMHBIX CHUPTOB. BOAOpOOHBIE CBSI3U MEXAY
MOJIEKYJJaMH  CIUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMeLIeHHs, Jerujparalu,
OKHCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUUYECKUMHU U HEOPraHUUYECKUMHU KHcioTaMu. KauecTBeHHas
peaxkiusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBUE 3TaHOJla U METAHOJIa Ha OpPraHU3M 4YellOBeKa.
CriocoObI osTyueHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIAaTypa U u3oMepus. OcOOEHHOCTH (PUBNUECKUX U XUMHUYECKUX
CBOMCTB.

MHoroaromMHble CHHUPTHl — JTUJICHTIUKONb M TiuuepuH. dusnueckue M XUMHUYECKHE
CBOMCTBA: peakUUU 3aMEIICHUs, B3aUMOAECUCTBHE C OPraHUYECKMMH U HEOPTaHWYECKUMU
KHCJIOTaMH, KaueCTBEHHAasl peakiusi Ha MHOTOaTOMHbIe cUpThL. [IpeacraBieHue o MexaHu3Me
peaknuii HykJiIeopuIbHOro 3aMereHus. JleiictBue Ha opranusM 4enoBeka. CriocoObl MOTyUYeHUs
U IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHue MOJIEKYJIbl, B3aUMHOE BIMSHUE THIPOKCOTPYMIBI U OCH30IBHOTO Spa.
®dusnueckue cpoicTBa peHosma. OCOOEHHOCTH XMMHUUYECKHX CBOMCTB ¢eHona. KauecTBeHHBIE
peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMy4YeHHs M MpHUMEHEHHe (eHoa.
®denondopManbaeruaHas CMOJIa.



KapOoHunbHblE COCTUHEHUS — aIbJerujbl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOW TpymIbl. ['OMOIIOTHYECKUE PSIbl ANBJICTHIOB M KETOHOB, o0mas ¢opmyia,
u3oMepuss M HOMeHKJIaTypa. dusnmyeckne CBOMCTBA adbJErMIOB M KETOHOB. XHMHUYECKHE
CBOMCTBAa aJbJICTUJOB W KETOHOB: peakuuu mnpucoeauHeHusi. OKUCICHUE abIETUJIOB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMyueHUss M NMPUMEHEHHE albJETHA0B U
KETOHOB.

OaHOOCHOBHBIE TpefieNibHble KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepust u HoMeHKJaTypa. (DHU3MYECKHE CBOMCTBAa OJHOOCHOBHBIX
IpeleibHbIX KapOOHOBBIX KHUCIOT. BomopojHbie CBS3M MeXAy MOJEKyJIaMH KapOOHOBBIX
KHCTIOT. XWMHUYECKUE CBOWMCTBA: KHCIOTHBIE CBOWMCTBA, PEAKIUsl ATepUDUKAINH, PEAKIUU C
y4acTUEM YTIIEeBOJOPOAHOro pagukaia. OcoOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHATHE
0 IIPOU3BOJHBIX KapOOHOBBIX KHCIOT — CJIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMAaTUYECKHX KapOOHOBBIX KHCIIOT, IUKAPOOHOBBIX
KHCIIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpencraBuTenu BBICHINX KapOOHOBBIX KHCIIOT:
CTeapuHOBAas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnosxuble ¢upsl. ['oMmonoruueckuit psn, obmas Gopmyra, u3oMepus U HOMEHKIATYA.
DuU3nYECKUe 1 XUMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U LIEJIOYHOU Cpelie.

Kupst. Ctpoenue, ¢puznueckue ¥ XMMHYECKHE CBOICTBA XKUPOB: TUIPOJIHU3 B KUCION U
niesiouHoi cpeae. OcCOOCHHOCTH CBOMCTB KUPOB, COJEPIKAIIMX OCTATKH HETPEACTbHBIX KHUPHBIX
KHUCIIOT. JKUpbl B IPpUPOJIE.

MBpbL1a KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, KX MOIOIIEE JCHCTBHUE.

OOmass xapakTepucThuka yriaeBoaoB. Kiaccudukanus yrieBogaoB (MOHO-, AM- U
noyMcaxapuasl). MoHocaxapuapl: TIOKO3a, (PyKTO3a, TajlakTo3a, pubo3a, Ie30KCHpubo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupone. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
TJIFOKO3BI:  PEAKIMM C Y4YaCTHEM CIHPTOBBIX U  aJbJCTMJHON TpYIIN, CIOHUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. [IpuMeHeHUE TIIOKO3bl, €€ 3HaueHHWE B JKU3HEAEATEIbHOCTHU
opranu3ma. Jlucaxapunpl: caxapos3a, MajbTO3a M JIaKTo3a. BoccraHaBnuBaromue u
HEBOCCTAaHABIIMBAIONIME aucaxapulbl. ['maponus aucaxapuaoB. HaxoxneHue B mpupone u
npumeHenue. [lomucaxapumbl: Kpaxmaji, TJIMKOTE€H M Iesuioso3a. CTpoeHre MaKpOMOJIEKYJT
KpaxMmania, TJMKOT€Ha U IeJUToyio3bl. (Pu3nueckre CBOMCTBAa Kpaxmalla M IEJUIIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: TMAPOJIN3, KaYEeCTBEHHAs PEaKIus C HUOJAOM. XHUMHUYECKHE
CBOICTBa IEJITIOI03bI: TUAPOIIN3, OTyYeHHE dPUPOB 11eUTI0N03bl. [loHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

OKCIEepUMEHTAIbHbIE METO/bl M3YyYEHHsI BELIECTB M UX IMPEBpALICHUN: pacTBOPUMOCTh
pPa3IMYHBIX CHOUPTOB B BOJIE, B3aWMOJEHCTBHUE OTAaHOJIA C HATPUEM, OKUCIEHHE JTHIIOBOTO
CIMpTa B aibJeruj Ha pacKaIEHHOW MEIHOM MPOBOJIOKE, OKHCJIEHHE STUJIIOBOTO CIHPTa
JTUXPOMATOM Kajusi (BO3MOXXHO MCITOJIb30BAHUE BUICOMATEPHATIOB), KAYECTBEHHBIE PEAKIIMU HA
anpaeruasl (¢ ruapokcuaom auammuncepeopa(l) u ruapoxkcunom meau(ll)), peakius rmunepruna
¢ runpokcunom meau(ll), xummuueckre cBoiicTBa pacTBOpa yKCyCHOM KHCIIOTHI, B3aUMOJIEHCTBHE
pacTtBopa TOKo3bl ¢ ruapokcunom menu(ll), B3anMmopelicTBue kKpaxmalia ¢ HMOJOM, pPEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMaM «CrupThl U heHomb», «KapOoHoBbIe KUCIOTHI. CI0XKHBIE

pUPBD».
A3o0Tcoepikaniue OpraHnyecKne coeMHeHNs.
AMUHBI — OpraHM4eckue TpOM3BOJAHBIE aMMuaka. Kiaccudukanus aMHHOB:

anudaTuyecKkue U apoMaTHueCcKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHUE MOJEKYI,
obmas ¢opMmyia, u3oMepusi, HOMEHKJIATypa U (PU3UYEeCKHe CBOWCTBA. XMMHUYECKOE CBOMCTBA
anudaTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBa, aJKMJIMPOBAHUE, B3aHMMOJCIHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTOMN KucaoToU. COoM aJIKUIaMMOHHS.

AHWIMH — IpEeACTaBUTENIb aMUHOB apoMaTrudeckoro psana. Ctpoenue aHuwivHa. B3anmHoe
BIIUSTHUE TPYII aTOMOB B MoJieKyje aHminHa. OCOOCHHOCTH XMMUYECKUX CBOWCTB aHWIHMHA.



KauectBennnie peakiuu Ha aHWIMH. CHOCOOBI TOJYYEHHUS M TNPUMEHEHHE anudaTHYECKUX
amuHOB. [loy4ueHrne aHWIMHA U3 HUTPOOCH30I1a.

Amunokuciotrsl. Homenknatypa u  wu3oMepus. OTleibHbIE TPEACTABUTENH O~
aMUHOKUCIIOT: TJIMIUH, ajaHuH. OU3NYECKHE CBOMCTBA aMHUHOKHCIOT. XMMHYSCKHE CBOMCTBa
AMUHOKHCIIOT KaKk aM(OTEpHBIX OPraHUYECKHUX COCIMHCHHH, PEaKIUs TOJUKOH/CHCAIINH,
oOpa3zoBaHHe MENTUIHON CBs3U. buonornyeckoe 3HaUeHHE aMUHOKHUCIOT. CUHTE3 U TUAPOIU3
MENTH/IOB.

benku kak npupoansie nonumepsl. llepBuuHasi, BTOpHuYHas M TpPETUYHAs CTPYKTypa
0eKoB. XMMHUYECKHE CBOMCTBA OCJIKOB: THAPOJIHM3, ACHATYpallys, KaueCTBEHHBIC PEaKIMu Ha
OeNKH.

OKCNEepUMEHTANIbHBIE METOAbl M3YUYEHHUsI BEIIECTB U MX IPEBPALICHUI: PaCTBOPECHHE
OenKOB B BOJIE, IGHATypalusl OCITKOB MPU HArpeBaHWH, I[BETHBIC PEAKIMHU Ha OCNKH, pelIeHue
SKCIIEPUMEHTAIBHBIX 33Jlad [0 TeMaM «A30TCOACpKAIIME OPraHUYECKUE COCAUHCHUS» U
«Pacno3HaBaHuE OPraHUYECKUX COCTUHEHUID.

Bbicokomosieky/JIsIpHBIE COeIMHEHHUS .

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUI: MOHOMEp, TOJUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb MOJMMEpPHU3ALUHU, CpPeAHsss MOoJIeKysipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TTOJIMMEPHU3AIIUS U TIOTUKOHICHCAITUS.

[TomumepHblie MaTepUaIbl. IInacTmaccel (monuATHIICH, TOJTUIIPOTIUJIIEH,
MTOJIMBUHUJIXJIOPUI, MOJIMCTUPOJT, MOJIMMETHIIMETAKPHIIAT, MOJIMKAPOOHATHI,
noymdTUIeHTepedTanar). Y THIU3anus 1 nepepadboTka 1iacTyuka.

DnacToMephl:  HaTypalbHBI  KaydyK, CHUHTETHYECKHE Kaydyku (OyTaJInMeHOBBIH,
XJIOPOMIPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosnokna: HatypasibHBIE (XJIOTIOK, IMIEPCTh, MIENTK), UICKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoOH U JIaBCaH).

[Tomumepsl  cnenuanbHOTO  Ha3HayeHUst (TEQUIOH, KEBJAp, OSJIEKTPOMPOBOISAIINE
MOJIMMEPHI, OMopasiiaraeMple MOJUMEDPHI).

DKCIepUMEHTaIbHbIE METOABl M3YUCHUS! BEIIECTB M WX IMPEBpAIEHUN: 03HAKOMIICHUE C
oOpa3liaMu TPUPOIAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIIacCTMacC, KayudyyKOB, pelIeHUe
HKCIIEPUMEHTANIbHBIX 3a/a4 10 TeMe «Pacmo3HaBaHue miacTMacc U BOJIOKOH.

Pacuérnble 3agadu.

Haxosxxnenune monekysspHoil popMyJIbl OPraHUYeCKOro COSTMHEHHS TI0 MaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISAPHOW (OPMYIbI OPraHHMYECKOTO
coemMHEeHUsT 1o Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJWYECTBY BemlecTBa (Macce,
00BEMY) MPOTYKTOB peaKIUU U/WUIN UCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOM (HhOPMYIIBI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKUX CBOWCTB HWJIM CIOCOOOB TMOJYYEHUS,
onpeJieJIeHUe AOJIU BbIX0Ja IPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanusi MexXnpeaIMeTHbIX CBA3€H MpPU M3YYEHUHM opraHnyeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCS Yepe3 HCIOIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHH, TaK W
MOHSATUMN, TPUHATHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0me ecTeCTBEeHHO-HAyYHbIC TMOHSATHS: SBJICHHE, HAy4YHBIH (akT, TruUmoresa, TEOpwHs,
3aKOH, aHaIM3, CHUHTE3, KIaccHUUKalus, HAOMOJEeHUE, M3MEPEHHE, DKCIEPUMEHT, MOJIElb,
MOJIEITUPOBAHUE.

®dusuka: Marepus, aroM, JJIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJIa, JHEPreTUYECKHI
YPOBEHB, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHUE BEIIEeCTBA, (PM3MUYECKUE BEITUUYMHBI,
€IMHUILIBI U3MEPEHUsI, CKOPOCTb, SHEPTHsI, Macca.

buonorus: knerka, opraHusM, sKocucTeMa, ouochepa, MeTabOIN3M, HACIEACTBEHHOCTD,
aBTOTPOGHBIH M TEeTepOTPO(HBI THUN NUTaHUSA, OpokeHHE, (OTOCHHTE3, IbIXaHHUE, OCIKH,
YTJICBOIBI, )KUPBI, HyKJIEHHOBBIC KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mosie3HbIe UCKOMaeMbIe, TOTLIHUBO.



TexHoorus: IMUIICBBIC IPOAYKTEI, OCHOBBI pallMOHAJIBHOI'O IMMUTAaHUA, MOKOIIUEC CPCACTBA,
MaTCpHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX s/iep. XUMHUECKUM 31eMeHT. M3oTonbl. CTpoeHHEe 3EKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCJIA. DHEPreTUYECKUE YPOBHUM U NOLYypPOBHU. ATOMHbBIE
opourtanmu. Kiaccudukarmss XMMUYECKHX 3JeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
9JIEKTPOHOB MO AaTOMHBIM OpOUTANSIM. ODIJIEKTPOHHbIE KOH(MUTYpalMil aTOMOB 3JIEMEHTOB
NEpBOrO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, 3JIEKTPOHHBIC
KOH(UTYpaI1 HOHOB. DIEKTPOOTPULIATEIILHOCTD.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XMMHYECKUX dieMeHToB [I.I.
MenpgeneeBa. CBs3p nepuoauyeckoro 3akoHa u Ilepumonnueckoil cHCTEMbl XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUs CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CIOXKHBIX BEIIECTB MO TpyHmnaMm u
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

Xumuueckasi CBs3b. BUAbl XMMHYECKON CBSI3U: KOBAJICHTHAs, MOHHAs, METAJUIMYECKas.
Mexanu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBsI3U: OOMEHHBIM M JOHOPHO-aKLENTOPHBIN. DHEprus
U JyivHa cBA3U. [lonsipHOCTH, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJICHTHOM CBsA3U. KpaTHble
cBs3u. Bonopoanas cBsi3b. MeXMOIEKYISIPHBIE B3aUMOICUCTBUS.

BajleHTHOCTP W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOW CTPYKTYpbI
MOJIEKYJI C UX T€OMETPUUYECKHM CTpPOEHUEM (Ha NpUMEpe COEAMHEHHUN 3JIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBineHne O KOMIUIEKCHBIX coequHeHHusX. (CocTaB  KOMILJIEKCHOTO — HMOHa!
KOMILIEKCOOOpa3oBarTenb, JUTraHAbl. 3HAYeHUWE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOPAWHALIMOHHON XUMUHU.

BemectBa MOJNEKYJISPHOIO M HEMOJIEKYJSPHOIO CTPOEHMS. THIBI KPUCTAJIIMYECKHX
PemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o nucnepcHbIX cucreMax. Mctunnble pacTBopsl. [IpencraBnenue o KOJTOUIHBIX
pactBopax. CrocoObl BbIpaK€HHS KOHLEHTpPAllMUd pPAcTBOPOB: MaccoBas [0Jis BELIECTBAa B
pacTBOope, MoJIsIpHas ~ KOHLEHTpauus. HacbllleHHBIE M HEHACBIIEHHBIE  PacTBOPBHI,
pacTBopuMoOcCTbh. Kpucraniaoruaparsi.

Knaccugukanus 1 HOMEHKJIATypa HEOPraHMYECKHUX BELIECTB. TpUBUAIbHBIE HA3BaHUS
OTJIEIbHBIX MPEACTaBUTEIEH HEOPraHMUECKHUX BEIIECTB.

Knaccugukaius XuMHUUeCKUX peakivii B HEOPraHMUECKOW U OpraHu4ecKoil XuMHuH. 3aKOH
COXPAaHEHHs MacChl BEIIECTB; 3aKOH COXPAHEHHUS U MPEBpALICHHs] HEPIHH MPU XUMHYECKHX
peakuuax. Temnosbie 3h(HEKTbl XUMUYECKHX peakiuuil. TepMOXUMHUECKUE YPAaBHEHHUS.

CKopocTh XUMHUYECKOUN peakiiy, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (pakTopoB. 'oMoreHHbIE
Y TeTepOoreHHble peakuuu. Katanus u karanu3aTopsl.

O6parumbie W HeoOpaTUMBIE peakIMU. XHUMHYeCKoe paBHoBecue. KoHcTaHTa
XUMHYECKOIO paBHOBecHsA. DakTOphl, BIUAIOLUIME HA IOJOKEHHE XMMHUYECKOTO PaBHOBECHS:
TeMIepaTypa, JaBJI€HHE U KOHIIEHTpAllMM BEIIECTB, ydacTByHOUMX B peakuuu. [Ipuniun Jle
[TaTense.

OnektponauTtnueckas auccouuanus. CuiabHble U ciabble  2eKTposuThl. CTeneHb
muccouuanuu. Cpena BOOHBIX pacTBOPOB: KUCIIOTHas, HEHMTpasbHas, LIel04Has. BomopoaHslit
nokazatenb (PH) pactBopa. 'maponus coneit. Peakiiun nonHoro oOMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. [Ipomecchl OKHCIIEHHsT M BOCCTAHOBJICHUs. BakHeWIne OKUCIUTENH U
BOCCTaHOBUTENIU. MeTO/] 3JIEKTPOHHOTO OaslaHca. DJIEKTPOIN3 PaCTBOPOB M PACILJIaBOB BEIIECTB.



OKCrHepUMEHTAIbHBIE METOJbl M3YyYEHHs BEIIECTB M UX MPEBpAIICHUN: pa3sIoKeHHE
IEpPOKCHJA BOJOpOJAa B MPUCYTCTBUU KaTaIW3aTOPa, MOJEIHM KPUCTAIUIMUECKUX pEIIETOK,
IPOBEJCHUE pEeakuii HOHHOTO OOMEHa, OIpeleleHHe Cpeabl pPacTBOPOB C TMOMOIIbIO
MH/INKAaTOPOB, U3YYCHUE BIMSHUS PA3IUYHBIX (DAKTOPOB Ha CKOPOCTh XMMUYECKOH peakuuu U
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHSI.

Heopranuueckasi Xumus.

[Tonoxenne HemeramioB B Ilepmoanueckoil cucreme xumuyeckux siemeHtos [[.1.
MengeneeBa W OCOOCHHOCTH CTPOCHHS HUX aroMmoB. (DusnyuecKkue CBONCTBA HEMETAJUIOB.
AmoTponusi HeMeTaJuIoB (Ha puMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

Bogpopoa. Ilonydyenue, ¢pusnueckue ¥ XMMHYECKHE CBOMCTBA: PEeaKLUMU C METAJUIAMU U
HEMeTaJlJIaMH, BOCCTaHOBUTEJIbHBIE CBOMCTBA. [ Mipuabl. TOMIMBHBIE 3JIEMEHTHI.

['anorensl. HaxoxaeHne B mpupoje, CrocoObl MOMy4YeHus, GU3NIECKUe M XUMHUYECKUE
cBoiictBa. ['amoreHoBozoponbl. BaxkHeilmue KuciopoicoaepKaliue COSTUHEHHUS TaJOreHOB.
JlaGopaTopHbIe U MPOMBIIIICHHBIE CIIOCOOBI TOIYYEHHUs TajJoreHoB. [I[puMeHeHne rajloreHoB u
UX COEMHEHUH.

Kucnopon, o30H. JlabopaTopHble W IPOMBILUIEHHBIE CIIOCOOBI MOJXYYEHUsI KHUCIOPOAA.
Ouznyeckue U XUMHUYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoga M o030HAa. OKCHABI U
HEPOKCU/IBI.

Cepa. Haxoxznenwe B mpupoae, CIOCOOBI MONy4YeHHUs, (U3MUECKUEe U XUMHUYECKHE
croiictBa. CepoBogopon, cynbduubl. Oxeun cepbi(1V), okeun cepei(VI). CepHucras u cepHas
KUCTOTHI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOil kucioThl. [IpumeHeHue cepbl U e€
COCIMHEHU.

A3zotr. HaxoxneHue B Npupoje, CIOCOObI TMONydeHHUs, (pU3MUecKue U XHMHUYECKHe
cBoiictBa. AMMMaK, HUTpuAbL. OKcuapl a3ora. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOHM KucinoTsl. IIpuMeHeHMe a30Ta W €ro coeiuHeHWH. A30THBIE
yaoOpeHwusl.

®ocdop. Haxoxnenue B mpupone, crnocoObl MOIydeHHs, (U3NUYECKHEe U XUMHYECKUE
cBoiictBa. Dochuast u Pochun. Oxcuasl docdopa, dochopHas kuciora U €€ COJu.
[Tpumenenue pochopa u ero coeaunenunit. @ochopHbie yA0OpEHHUS.

VYrnepon, HaxoxAeHHUE B TMpupoje. AJUIoTpomHble Moauduxanuu. Duznueckue u
XMMHYECKUE CBOWCTBA MPOCTHIX BELIECTB, 0Opa3oBaHHBIX yriepogom. Oxcupa yriepoma(ll),
okcun yriaepoaa(lV), yrombHass kuciora M €€ coiid. AKTUBHUPOBAHHBIA YTOJIb, aICOPOITHSI.
Oymnepensl, rpadeH, yriepoaHsle HaHOTpYyOku. [IpuMeHeHHWe TPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €T0 COSAMHEHUIA.

Kpemuuii. Haxoxxaenue B mpupoje, crocoObl MOTydeHus, Guzndeckrue U XUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpruMeHeHue KpeMHUsI U ero
coenuHeHui. CTEKIO0, €To MOIy4eHHUE, BUbI CTEKIIA.

[Tooxxenne meramwioB B [leproanyeckoit cucteMe XUMUIECKUX JIeMEHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000104eK aTOMOB MeTayuioB. O0mue Gpu3nueckue CBOMCTBa METAIJIOB.
[IpumeneHue MeTayioB B ObITY M TexHUKE. CIlIaBbl METAIIOB.

DNEeKTPOXUMHUECKUI psii  HampspkeHud MertayioB. OOmme crnocoObl  MONTydeHUs
METAJIJIOB: TUAPOMETAIUTYPTHUS, TUPOMETAITYPIusl, AekTpomeTautyprus. [lonstue o koppo3un
MeTasuioB. CriocoObl 3aIUThl OT KOPPO3UH.

O6mas xapakrepuctuka metawioB |A-rpynmner [lepuoandeckoil CHCTEMBI XUMHUYECKUX
sneMeHToB. Harpuii u kanuil: monydeHnue, QU3NUECKUE U XUMUYECKHUE CBOMCTBA, PUMEHEHUE
MPOCTHIX BEIIECTB U UX COETUHEHUI.

Ob6mas xapakrepuctuka metamuioB |IA-rpynnsl [lepuonndeckoil cucTeMbl XUMHYECKUX
9JIEMEHTOB. MarHuii ¥ KaJblIHMi: TONydeHue, (Qu3nyeckne W XHUMHUYECKHE CBOMCTBA,
NPUMEHEHHE TPOCTHIX BEIIECTB U UX coeAMHEHUH. JKECTKOCT BOABI M CIOCOOBI €€ yCTpaHEeHHUS.



AmoMUHUH: TIONy4YeHue, (PU3NYeCKUe W XUMHUYECKHE CBONCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €r0 COSAMHECHHU. AMGPOTEpHBIC CBOWCTBA OKCHAA W THAPOKCHUAA ATIOMHUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSI.

OOmass xapakTepucTuka MeTauioB nobouHblx noarpynm (b-rpymm) Ilepuoauueckoit
CHUCTEMbI XUMHUYECKUX JIEMEHTOB.

®u3nueckue U XMMUYECKHE CBOMCTBA XpoMa U ero coeAnHeHur. OKCUIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U AuXpomarbl, UX OKHUCIUTEIHHBIC CBOWCTBA.
ITonmyyenue u npuMEHEHUE Xpoma.

®u3nueckue MW XHUMHYECKHE CBOMCTBA MapraHila M €ro COeJMHEHUW. Baxuenmme
coenuHenus mapranua(ll), mapranna(lV), mapranuna(VI) nu mapranuna(VIl). Ilepmanranar kanus,
€ro OKHUCIIUTEIbHbIE CBOMCTBA.

®dusnuecKue 1 XUMUYECKHUE CBOMCTBA XKeJle3a U ero coegnHeHu. OKCHIbI, THAPOKCUIIBI U
conu xene3a(ll) u xxeneza(lll). [Tonyuenue u npumeHeHMe Kene3a U €ro CIIaBOB.

Du3nyecKue U XMMUYECKUE CBOMCTBA MEJIU U €€ coeuHeHui. [lonydenne nu npumeHenne
MeIU U €€ COCTMHEHUM.

[{uHk: monyyeHue, GU3MUECKre U XMMUUECKHE CBOMCTBA. AM(OTEpHBIE CBOKWCTBA OKCHA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne IuHKa U ero coeAMHEHU M.

OKCIEpUMEHTAIbHbIE METOJbl H3YUYEHUS BEUIECTB M MX NPEBPALICHU: H3yUYCHUE
00pa310B HEMETaJIOB, TOpeHue cepwl, Qocdopa, xene3a, MarHus B KHUCIOPOJIE, M3yUEHHUE
KOJUIeKIIMU «MeTamibl W CIUIaBb», B3aUMOJICHCTBHUE IIEJIOYHBIX M IICJIOYHO3EMEIbHBIX
METAJIJIOB C BOJAOH (BO3MOXHO HCIOJIb30BaHHE BUACOMATEPUAIOB), B3aUMOJACHUCTBUE IIUHKA U
JKeJle3a C pacTBOPaMU KHUCIIOT U I1IeJI0Y€ell, KaUeCTBEHHbIE PEaKIIMY Ha HEOPraHMUECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aMMOJICUCTBUE THAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMu KUCJIOT U LIeJ0ueH, pelieHre 3KCIepUMEHTAIbHBIX 3a/1a4y 1o TeMaM «['aloreHsm»,
«Cepa u e€ coeqMHEHUs», «A30T U Pochop U X coeAMHEHUsD», « MeTalsIbl TIABHBIX TOATPYII,
«MeTtaiutbl TOOOYHBIX TOATPYIIID).

XuMHS U )KU3Hb.

Ponp xumuu B o0OecrieueHUH yCTOMYMBOTO Pa3BUTHS desoBedecTBa. [oHATHE O HAyUHBIX
METO/JAaX TMO3HAHMS M METOJOJIOTMM HAay4yHOTo wuccienoBaHus. HayuHble mnpuHIMINBI
OpraHU3aIMi XUMHUYECKOTO MPOU3BOCTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOYUYEHUST BaXKHEUIIINX
BelecTB (Ha MpUMepe MPOM3BOACTBA aMMHUAKa, CEPHON KUCIOTHI, MeTaHoja). [IpoMbliieHHbIe
CIOCOOBI MOMYYEHHS] METANIOB U CIUIAaBOB. XMUMHUYECKOE 3arpsi3HEHHE OKpY’Karolled cpeabl U
ero nociueacTBus. Posib xumun B o0ecrieueHUN SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHus W 370poBbe delloBeka. JlekapcTBeHHBbIe cpencTBa. [IpaBuia HCIONb30BaHUA
JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUU B pa3BUTUU MEIUIUHBI.

XWMHS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J0OaBKU. Posib XuMuu B 0OecTieYeHUHN
MUILEBOH Oe30MacHOCTH.

Kocmernueckue u mapgroMmepHsie cpeacta. beitoBas xumuda. IlpaBuna GezomacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMUH B MOBCEHEBHOMN YKH3HHU.

XuMHS B CTPOUTEITHCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MaTEPHAITHI (IIEMEHT, OETOH).

XuMus B CENbCKOM X03siiicTBe. OpraHuYecKrue 1 MUHEPAIbHbBIE YIOOPESHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO0, KepamMuka. MaTepuaibl
JU1s1 3JIeKTpoHUKH. HaHnoTexHonoruu.

Pacuérnrle 3agayn.

Pacuérel: mMacchl BemecTBa WM 00BEMa Ta30B MO0 M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOUIMX B pEaKLMU BEIIEeCTB, Macchl (00bEMa, KOIHUECTBA
BEIIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa peakliu, €cld OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C
OIPENENEHHOM MAacCOBOM JOJIEH pPACTBOPEHHOIO BELIECTBA, MACCOBOM JOJM M MOJISIPHOM
KOHIIGHTpAllUM BEIIECTBA B PAcCTBOpPE, JOJIA BBIXOJA IPOAYKTa PEAKUUH OT TEOPETUYECKU
BO3MO>KHOTO.



MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMeTHBIX CBA3EH MpU U3yUyEeHUH OOIIEl M HEOPraHUYECKOH XMMHHU B
11 xyacce OoCyIIECTBIISIETCS Yepe3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX HMOHATHI,
TaK U MOHATHUU, IPUHATHIX B OTACIIBHBIX IIPEIMETAaX €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO1e ecTeCTBEHHO-HAy4yHble INOHATHUSA: SIBJICHUE, HAy4HbIM (akT, rumoresa, Teopus,
3aKOH, aHajh3, CHHTE3, KiIacCU(pUKAIMI, TEepPUOAUYHOCTh, HAOIIOJCHHUE, H3MEpEHHe,
JKCIIEPUMEHT, MOJIEIIb, MOJCINPOBAHHUE.

®dusuka: marepus, MUKPOMHUDP, MAaKpOMHp, aTOM, D3JIEKTPOH, IIPOTOH, HEHUTPOH, HOH,
U30TOINBbl, PaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTUUECKUIl YpOBEHb, BELIECTBO, TEJO, OOBEM,
arperaTHOE COCTOSIHME BEUIECTBA, WACAIBHBIN Ta3, (U3UYECKUE BEIMYUHBI, E€IUHUIIBI
MU3MEPEHMS, CKOPOCTh, SJHEPTHs, Macca.

buonorus: kierka, oOpraHm3M, OJKOCHCTeMa, Owocdepa, MeTabOIM3M, MaKpo- H
MHUKpPORJIEMEHTBI, O€NKH, >KUPbI, YIJIE€BOAbI, HYKJIEHHOBBIC KHUCIOTBI, ()EPMEHTHI, TOPMOHBI,
KpyTrOBOPOT BEILECTB U IIOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, TOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonmorus: XuMH4YEcKasi IPOMBIIUIEHHOCTb, METAJUIyPrus, CTPOUTEIIBHBIE MAaTEPHUAIIbI,
CEJIbCKOXO35MCTBEHHOE IMPOM3BOJCTBO, IMHINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
IIPOMBILIIEHHOCTb, IIPOU3BOJCTBO KOCMETHYECKUX IIpenaparos, IIPOU3BOJCTBO
KOHCTPYKLIMOHHBIX MaT€PUAIIOB, 3JIEKTPOHHAs IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATHI

B cooTBeTcTBUM € CHCTEMHO-AEATEIBLHOCTHBIM IOAXOJAOM B CTPYKType JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICTICHBI CJIEIYIOIINE COCTABISIONINE: OCO3HAHUE O0YUYaIOUIMMUC POCCUMCKON Tpa)IaHCKON
UJICHTUYHOCTH; TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIIPENEICHUIO;
HaJIM4YUE MOTHUBALlMM K  OOY4YeHHMIO; TOTOBHOCTh M  CIIOCOOHOCTH  OOYyYaromuxcs
PYKOBOJICTBOBATbCS TPUHSATHIMA B OOIIECTBE MpPaBWJIAMH W HOPMAMH TIOBEICHUS; HaJIH4YUe
MIPABOCO3HAHUS, SKOJOTHUYECKON KYJIBTYpPbI; CIIOCOOHOCTh CTaBUTH IIEJIM U CTPOUTH )KU3HEHHbIE
TUIaHBI.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaKaloT cPOPMUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIIFHOCTH 00YYaIOIIMXCS B MPOLIECCE pealn3aluu
00pa3oBaTeNnbHOI 1eATETbHOCTH.

JIMYHOCTHBIE PE3yJbTATHI OCBOCHUS INpenMeTa « XUMUS») OTPaXaroT CPOPMHPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JeATENIbHOCTH 00yYalomInXCsl B MPOIlecce peann3anuu
00pa3oBaTeNbHON AEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

OCO3HAHMSI O0YYAIOIIUMHUCS CBOMX KOHCTHUTYIIHOHHBIX TPaB U 00S3aHHOCTEH, YBaXKCHHUS K
3aKOHY U MPaBOIMOPSIIKY;

NPEICTABICHUA O CONMUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHWN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATEILHOCTH MPH CO3JIAaHUH YYEOHBIX IPOCKTOB,
pelIeHnr yueOHbBIX U MTO3HABATENbHBIX 33/1a4, BEITOJTHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHMMATh M TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTHX
MIPU aHAJIM3€ Pa3INYHBIX BUJIOB YUEOHOH J€ATeIbHOCTH;

2) NaTPpHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0 OTEYECTBEHHOMN
XUMUH;

YBOXEHHSI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPHIOKECHUS
XMMHH, OCO3HAHHS TOTO, YTO JaHHBbIE HAYKH €CTh pPEe3yJlbTaT IMTEIBHBIX HaOIIOIECHHH,
KPOMOTJIMBBIX SKCIIEPUMEHTAILHBIX TTOUCKOB, TOCTOSTHHOTO TPyJa YYEHBIX U TPAKTHKOB;

WHTEpECa M TI03HABAaTEFHBIX MOTHMBOB B TIIOJyY€HHH | TIOCIEOYIONIEM aHan3e
uH(GOPMAIIUU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHMSI, STUUECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYallid, CBS3aHHBIE C XWMHUYCCKUMH SBICHUSAMH, U
MPUHUMATh OCO3HAHHBIE PEIICHHUs, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE TOBEJCHHWE M IOCTYNKH CBOMX TOBAapuINEH C MO3MIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM H C YIETOM OCO3HAHHUSI ITOCIIEICTBUH ITOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEW 3/J0pOBOrO M 0Oe30macHoro obpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBaMU B OBITY, MOBCEIHEBHOM
JKU3HU, B TPYJIOBOH JIEATEIBHOCTH;

MOHMMAHUSA LEHHOCTH NPaBWJI UHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIIUAX, YTPOKAIOMIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCJIEJACTBUI M HENPHUSATHS BPEIHBIX NPUBBIYEK (YMOTpEOJIEHUS aIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIEIOBATEIBCKONW JIESTEIBHOCTH,
0OLIECTBEHHO MOJIE3HOI, TBOPUECKOI U IPYrUX BUAaX ACSITEIbHOCTH;



YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHWH MPAKTUYECKUX 3a/a4 COLUATbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYCCKOMY H3YYCHHIO MPOQPECCH Pa3TUYHOrO poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUI 110 XUMUU;

YBOXCHHUS K TPY]Ty, JTIOJSIM TPYy1a U pe3yiIbTaTaM TPYAOBOH JAESITeIbHOCTH;

FOTOBHOCTU K OCO3HAHHOMY BbIOOPY HHJAMBUIYabHOM TpaeKTOpuH OOpa3oBaHMUs,
Oynymeit mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEel 00I111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH 11e7ecO00pa3HOro OTHOILIEHUS K MPHUPOE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapaKTepa SKOJIOTHUYECKUX MpoOieM, BIUSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE NTPUPOJIHON U COLIMATIBHOM CPEIbL;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTHKEHUN XUMHUH ISl PEIICHUSI BOIIPOCOB
palMoOHATIBLHOTO PUPOIOTIOIH30BAHNS;

AKTUBHOTO HETPHUATHS NEHCTBHUI, MPUHOCSIIMX Bpel OKpYXalollel MpUpOIHOI cpele,
YMEHHS TIPOTHO3UPOBATH HEOJIArONPUSATHBIC YKOJIOTHUSCKUE MOCISACTBHS MPEIIPUHUMAESMBIX
NENCTBUI U IPeIOTBpAILATh UX;

HAIMYUS PA3BUTOrO DKOJIOTHYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KYJIBTYpPHI, OIBITA
NESTENIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCSI HUMHU B
MO03HABATEIILHON, KOMMYHUKATHBHOHN M COIMATBHON MIPAKTHKE, CIIOCOOHOCTH M YMEHHS aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HUEHHOCTH HAYYHOI'O NO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO pa3BUTHs HAyKd U
0OLIECTBEHHON IPAKTHUKHY;

MOHMMAHUSA CHENU(PUKA XUMUU KaK HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYy:KaroIleM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U YENOBEKa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH H
petieHun mpo0IeM COXpaHeHHUsT TPUPOTHOTO PABHOBECHS;

yOSKAEHHOCTH B 0CO0O0I 3HAYMMOCTH XUMHH [ COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)XKHOM POJIM B CO3/1aHWM HOBOM 0a3bl MaTepuaIbHOU
KyJbTYpPBI, B PEIICHUH II00ATBHBIX MTPOOJIEM YCTONYMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOIA,
DHEPreTHYECKON, THUIIEBOH M JKOJOTUYSCKOW O€30MacHOCTH, B PA3BUTHUU  MEIHIIHHEI,
o0ecreYeHny YCIOBHM yCIEeNTHOTO TPyAa U SKOJOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHHUMAaHHs CYIIHOCTH METOJIOB TO3HAHUSA,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCITOJIB30BATh MOTYyYaeMbI€ 3HAHUS IS
aHaM3a U OOBSICHEHUS SIBICHUU OKPYKAIOIIErO0 MHpa U MPOUCXOASIIMX B HEM W3MEHEHUH,
YMEHHS JieJaTh 000CHOBAaHHBIC 3aKITFOUCHUS HAa OCHOBE HAYYHBIX (PAKTOB M MMEFOIINXCS JIAHHBIX
C IEJBIO MOYYESHHSI TOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIIbHO MCIIOIB30BaTh XUMHUECKUE 3HAHUS TSI PEIICHUs TIPOOIeM
B PEaNbHBIX )KMU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIeI0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHHMIO M CcaMOOOPa30BaHHIO, K
AKTUBHOMY TIIOJYYCHHWIO HOBBIX 3HAHWUH TI0O XHUMHH B COOTBETCTBHH C JKH3HCHHBIMHU
NOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTAM Tpyla B pa3nuuHbIX cdepax mpodeccruoHambHOM
JESITEIIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATbBI

MeTaHpeHMeTHBIe PE3YJIbTAThl OCBOCHUS MPOTpaMMbl IO XUMHUH Ha YPOBHC CpPCIAHCTO
o01ero o0pa3oBaHuUs BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTHHAPHBIC
(MeXTpeMeTHbIE) 00IICHaYYHBIC TIOHSATHS, OTPAKAIOIHE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa



U crieur(uKy METO/I0B O3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sBJIECHUE, MpoLecc, CUCTeMa, HAayuyHbId (akT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, CCIIe0BaHNe, HAaOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U JIpYTHE);

yHMBEpCallbHble  yueOHble  JAeHCTBMS  (TMO3HABaTelbHblE,  KOMMYHHKAaTHBHBIE,
perynsTHBHBIE), obOecreunBaronme (opMUpoBaHHE (YHKIMOHATIBHOH TIPaMOTHOCTH H
COLMAJIBHOW KOMIETEHIIMH 00yUaroIInXcs;

CHOCOOHOCTh ~ OOYYalOIIMXCS ~ HMCIOJIb30BaTh ~ OCBOGHHBIE  MEXAMCLUUILUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble Yy4eOHble JEHCTBHMS B IIO3HABATEIBHOM U
COLIMAJIbHON IIPAKTHKE.

MeranpeaqmeTHble pe3ysbTaThl OTPAXKAKOT OBJIAJAEHUE YHUBEPCAIbHBIMU Y4EOHBIMU
MI03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMHU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

1) 6a30Bble JIOTHYECKHE JIeiiCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyallM3MpOBaTh MpPOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpEeAeNATh LEeNH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTHIKCHHUS,
COOTHOCHUTD PE3YJIbTaThl AEATEIbHOCTHU C MOCTABICHHBIMU LIENISMU;

UCIIONIb30BaTh MpPHU OCBOCHMM 3HAHUNW MPHUEMBI JIOTMUECKOTO MBILIUICHUS: BBIICIATh
XapakTEepHbIC TPU3HAKKM TIOHSATHH M yCTAaHABIWMBAaTh WX B3aMMOCBS3b, HCIIOIbB30BAThH
COOTBETCTBYIOIINE MOHITUS ISl OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBIICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPUU IS KITaCCU(UKAIIMKI BEUIECTB U XUMUYECKUX PEAKIU;

YCTaHABIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXKY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE pacCykAcHUs (MHIYKTUBHBIC, JCIYKTUBHBIC, [0 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYITUPOBATH
BBIBOJIBI U 3aKJTIOUEHUS;

MPUMEHSTh B MPOIECCE MO3HAHUS HCIONb3yeMble B XUMHUHM CHMBOJIHMYECKHE (3HAKOBBIC)
MO/JIEJH, IPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
xuMudeckass (opMmyna, YypaBHEHHE XHMHUECKOH peakiuu — TpU pElIeHUd Y4eOHBIX
MO3HABATEJIPHBIX W TMPAKTHUUYECKUX 3a7a4, MPUMEHITh Ha3BaHHBIE MOJEIbHBIC MPEICTaBICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3y4YaeMbIX BEIIECTB M XUMHUECKUX PEaAKIIUil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE e CTBHS:

BJIQJIETh OCHOBAMH METOJIOB HAyYHOI'O [TO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIHii;

dopMynupoBaTh LE€IM M 3aJa4d  HMCCIEAOBAHUS, HCIOJb30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENNLHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
Ju1s1 GOPMHUPOBAHUSI TUTIOTE3HI TI0 MPOBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYXKICHUMH;

BIIQJICTh HABBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TMPOBEACHUS YUYEHHUECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IMpOIlecca, CaMOCTOSTEIbHO
MPOTHO3UPOBATh €ro pe3ylnbTaT, (OopMyIUpOBaTh OOOOIICHHWS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOM HCCIeI0BaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJOB peIIeHUs
MPAKTUYECKHX 3ajay, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ nngopMmanmeii:

OpUEHTUPOBAThCA B PpA3IUYHBIX HCTOYHUKAaX HHopManuu (Hay4HO-TIOMYJIsIpHAS
aUTepaTypa XHMHYECKOTO COJAEp)KaHMs, CIpPaBOYHbIE TocoOus, pecypcel HHTepHeTa),
aHAIM3UPOBaTh HHGOPMAIIMIO PA3IWYHBIX BUIAOB U (OpPM TNPEACTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTE;

dbopMynpoBaTh 3ampochl W NPUMEHATH pa3jMyHble METOAbI HpPU IOHCKE U O0TOOpe
uH(pOpMaIUK, HEOOXOAUMOH JIJIsl BBIMIOJTHEHUS YUeOHBIX 33/1a4 ONPEAeIEHHOTO TUTIA;

pUOOpETaTh OMBIT MCHOJB30BaHUA MH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHI U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (OPMY NpeACTaBICHUsT HHPOPMALUU (CXEMBI,
rpaduKH, TuarpaMmbl, TAaOJIUIIBI, PUCYHKH U JIPYTHE);

UCTOJIb30BaTh HAYYHBIM $I3bIK B KAuyeCTBE CpEACTBA MNpH paboTe € XUMUYECKOH
uHpOpMaILME: TPUMEHATh MEXKIpEAMETHbIE ((U3NYEeCKHe M MaTeMaTHYSCKUE) 3HAKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATIAAHOCTH.
KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JelCcTBHUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKIaeMON TEMBbI B X0 TUAIOTa U/UITU TUCKYCCHUH,
BBICKA3bIBaTh UieH, (OPMYIIMPOBATH CBOU MPEJIOKEHNS OTHOCUTENIHHO BBIITOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNATh C MPE3EHTAUUEH pe3yJbTaTOB MO3HABATEIbHOU AESATENBHOCTU, MOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IMPU  BBIIOJHEHUH XHUMHYECKOIO
JKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanu3anuy y4yeOHOro mpoekTa, M (OpPMYJIUPOBATh BBIBOJABI IO PE3yJbTaTaM MPOBEIEHHBIX
MCCJIEIOBAHUM MyTEM COTTIACOBAHUS IMO3ULIUI B XOZ€ 00CYXKIeHUS U OOMEHAa MHEHUSIMH.

PerJ'[HTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁm,le JelcTBUA:

CaMOCTOSITENIPHO IUIAHUPOBATh M OCYILECTBIISAThH CBOIK I03HABATEIbHYIO JIEATENIbHOCTD,
onpenenss €€ eI W 33aJa4d, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npe/ularaeMblii alrOpuT™M JIEHCTBUI NpU BBIMOJHEHWU Y4YEOHBIX M MCCIIEOBATENbCKUX 3ajiad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PelIeHUs C YYETOM MOJyYEHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILECTBISATh CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI IO XMMHUHU Ha yriyOJ€HHOM ypOBHE Ha
YPOBHE CpeaHero oOuero oopa3oBaHMs BKIIOYAIOT crienuuyeckue A1 y4eOHOro mpeamera
«XuMHs» HaydHbIE 3HAHUSA, YMEHHUS U CIIOCOOBI JIEHCTBUHM IO OCBOEHHUIO, MHTEPIpETALUN U
npeoOpa30BaHUIO 3HAHHUM, BUABI IEATEILHOCTH 0 MOJTYYEHUIO HOBOTO 3HAHUS U NMPUMEHEHUIO
3HaHUU B Pa3IMYHBIX y4EOHBIX CUTYyallUAX, a TaKKe B pPEaJbHBIX MXU3HEHHBIX CUTYallUsX,
CBSA3aHHBIX C XMMHEH. B mporpamme nmo XMMHHM NpPEAMETHBIE PE3YJIbTAaThl MPEICTABIECHBI 110
rojilaM U3y4eHusl.

10 KITACC

[IpenmeTHBIC pE3ynbTaThl OCBOEHUS Kypca «OpraHudecKas XUMHUsD OTPaXKaIoT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MECTe W 3HAYCHHH OPTaHUYECKOW XHMHH B
CUCTEME CCTCCTBCHHBLIX HAYK U eé poJii B oOecrieueHnun yCTOfI‘-IPIBOl"O Pa3BUTHA 4YCJIOBCUCCTBA B
pelIeHrur MPOoOIeM IKOIOTUYECKOW, IHEPreTUYECKOW M TMHUIIEBONH O€30MacHOCTH, B Pa3BUTHUU
MCIUIHUHBI, CO3JJaHWH HOBBIX MAaTCpHUAJIOB, HOBBIX HCTOYHHUKOB OHCPIrHUH, B oOecrieueHnun
PaLMOHATILHOTO MPHPOJIONIONIb30BaHMs, B (POPMUPOBAHMH MHUPOBO33PEHUS U OOIIEH KyJIbTypHI
YyelloBeKa, a TakKe OJKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MPUPOJHOM Cpelie;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollne
NOHSTHS — XMUMHYECKHIl JJIEMEHT, aToM, SIpO M IJIEKTpOHHAas o0oiouka aroma, S-, pP-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHMSI aTOMa, TMOpUIM3alvs aTOMHBIX
0p6PITEUI€fI, HOH, MOIJICKYJIa, BAJCHTHOCTb, 3JICKTPOOTPULATCIBbHOCTL, CTCICHbL OKHUCJICHUA,
XUMHUYECKasl CBs3b, MOJIb, MOJIIpHAasT Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIN CKeNeT,
(GyHKUIMOHATIbHAS TPYIIA, paguKai, CTPYKTYpHbIe (opMyisl (pa3BEPHYTHIE, COKpaIlEHHbIE,



CKEJIETHBIE), M30MEpUS CTPYKTYpHass M HIPOCTPAHCTBEHHas (reoMETpUYEcKas, ONTHYECKas),
H30MEpPBbI, TOMOJIOTUYECKUN psZl, TOMOJIOTH, YIJIEBOJOPOAbI, KHCIOPOA- M a30TCOAeprKallue
OpraHMYECKHUE COEIUHEHMS,, MOHOMEp, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS; TeOpuH, 3aKoHbl (nmepuoaunyeckuit 3akoH JI. M. MenneneeBa, Teopusi CTpOCHHS
opranvueckux BemectB A. M. byriepoBa, 3aKOH COXpaHEHHs MacChl BEILECTB, 3aKOH
COXpaHEHHUS U TMPEBpaAllCHHs] SHEPTUM NPU XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKAllUe B OCHOBE ITOHUMaHUS
OPUYMHHOCTA U CHCTEMHOCTH XHMHUYECKHUX SBJICHUI; TMPEICTaBICHUS O MeXaHU3Max
XUMHUYECKMX pEeaKklUui, TEPMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEpPHOCTAX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHHM aTOMOB U TPYII aTOMOB B MoJIeKyJaX (MHAYKTUBHBIA U
Me30oMepHbIi 3 dexTr, opuentanTsl | u |l pona); dbakronorudeckue cBeneHUS O CBOMCTBAX,
cocTaBe, OJyuYeHUHU U 0€30MaCHOM MCIOJIb30BAHNU BaKHEUIIINX OPraHU4YEeCKUX BEIIECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YEJIOBEKa, OOIMX HAyYHbIX MPUHIMIAX XUMHUYECKOTO
MIPOM3BOJICTBA (Ha MPUMEpE MPOU3BOACTBA METaHOIA, TEPEPadOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHMI: BBISIBIIATH XapaKTEPHbIE MPU3HAKU NOHSITUN, YCTAHABINBATh
UX B3aUMOCBSI3b, UCIIOJIH30BaTh COOTBETCTBYIOIIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCUHEHUM;

c(hOpMUPOBAHHOCTh YMEHU:

MCIIOJIb30BaTh XMMHUECKYIO0 CUMBOJIMKY JUISI COCTABJIEHMSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEIIETHBIX) (POPMYJT OPraHuYeCKIX BEUIECTB;

COCTaBJSITh YpPaBHEHUS XHMMHUYECKUX peakUMid U pacKkpelBaTb HX  CYILIHOCTB:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUN  IMOCPEICTBOM COCTABJICHUS DJIEKTPOHHOTO
OajaHca 3THUX pEAKIUW, peakIuii HOHHOTO OOMeHa IyTEM COCTaBJICHUS UX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

U3TOTaBIMBAaTh MOJIEIM MOJIEKYJl OpPraHMYECKHUX BEIIEeCTB Ui WJUIIOCTpAluu HX
XMMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUM: yCTaHABIUBATh IPUHAIIEKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIIECTB 10 MX COCTaBY M CTPOEHUIO K ONpPEeNEHHOMY KJIacCy/TpyIie COeJUHEHNH, 1aBaTh UM
Ha3BaHUA 10 cucteMarndeckoir HomeHkinarype (IUPAC) u mpuBOIUTh TpUBHAIHHBIE HA3BAHUS
JUIS  OTAENbHBIX MpPEICTaBUTENIE OpraHMYeCKHUX BEIIECTB (ITUJIEH, AalleTWJIEH, TOJYOJl,
[JIMLEPUH, STUICHIJIMKONb, (eHos, Qopmanbiaerny, ameTraableruj, aieToH, MypaBbUHas
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJEUHOBAs, NAJIbMUTHHOBAs KHUCJIOTHI, TJIMLUH,
aJlaHMH, MaJIbT03a, GPYKTO3a, aHWJIUH, TUBUHUI, U30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACHATh BUA XUMHUECKOW CBS3M B OPraHUYECKHUX
coeIMHEHUAX (KOBaJeHTHAas U MOHHAs CBSA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHUS TEOPUH CTPOCHHUS OPraHUYECKHUX
BemecTB A. M. bytiepoBa mis oOBbSICHEHHS] 3aBUCHMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHI XapaKkTepu30BaTb COCTaB, CTPOCHHE, (QHU3NYECKHE U
XMMHYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AJIKa/JIM€HOB, AJKMHOB, apOMaTHYECKHX YTJIEBOJOPOJIOB,
CIHPTOB, AlbJETUOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTHIX U CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOETUHEHUN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, YIJIeBOA0B (MOHO-, TU- U MOJIHCAXapUIOB),
WUIIOCTPUPOBAaTh TI'€HETUYECKYIO CBSI3b MEXAY HHMMHM YpPaBHEHMSIMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEAKINH ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX GOPMYII;

c(OPMHPOBAHHOCTh yMEHHUS TOATBEP)KAATh Ha KOHKPETHBIX MPHMEpax Xapakrep
3aBHCHUMOCTH PEaKLUHOHHON CIOCOOHOCTH OpPraHMYeCKUX COEAMHEHWH OT KpaTHOCTU M THUIIA
KOBaJIEHTHOM CBSI3HU (G- U T-CBSI3U), B3aMMHOIO BJIMSHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTb MCTOYHUKH YIJIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBINA Ta3, Yroiib), CIOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHUE
MIPOIYKTOB MEepepabOTKH;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUM O EeCTECTBEHHO-HAYYHBIX MeETOJax
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHATh 3TH 3HAHMS,



c()OPMUPOBAHHOCTh ~ YMEHHSI TPUMEHSATH OCHOBHBIC OMNEPAMHA  MBICIUTEIHLHOU
NESTENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIeHHE, CHUCTEMAaTH3alUI0, BBISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3€H — JIJIsl U3YUEHHUs CBOMCTB BEILIECTB U XUMUUYECKHUX PEaKIINii;

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C IOHATUSIMHU U
MPEICTAaBICHUSIMA JPYTHX E€CTECTBEHHO-HAYYHBIX MPEAMETOB Uit 0ojiee OCO3HAHHOTO
MIOHUMaHUs CYIIHOCTH MaTe€pUaJIbHOIO €IMHCTBA MHPA, UCIOJIb30BAaTh CUCTEMHBIEC 3HAHUS 110
OpPraHUYECKON XUMHUU JJI1 OOBSICHEHUSI U IPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-
Hay4HYIO [IPUPOLY;

c(OPMUPOBAHHOCTh YMEHHI: TPOBOJAHUTH PACYEThl MO XUMHYECKUM QopMmylamM U
YpaBHEHUSAM XHMUYECKUX PEAKIM C MCHOJb30BaHUMEM (DU3MUECKHX BEIWYHH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XApPAKTEPU3YIONIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl O HAXOXKJIEHUI0O XUMHUYECKON (HOpMyIbl BElleCcTBa IO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, ITPOYKTaM CTOpPAHUSs, INIOTHOCTH ra3000pa3HBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3UIIUN
IKOJIOTHYECKON OE€30MacHOCTH TOCIEACTBHSI OBITOBOW ¥ TPOWU3BOJCTBECHHOW JEATEIHHOCTH
YeNOBEeKa, CBSI3aHHOW C MepepaOOTKON BEIIEeCTB, HCIIOJIb30BAaTh IOJIYYEHHbIE 3HAHUSA IS
MPUHSITHS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSAX, CBI3aHHBIX C XUMHCH;

c(hOpMUPOBAHHOCTh YMEHUN: CaMOCTOSITENIPHO TUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (IIOJTyYEHHUE U U3YUEHUE CBOMCTB OPraHMUECKHUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOJOPOAOB PA3NMYHBIX KJIACCOB U KHUCJIOPOACOAEPKAIIUX OPraHUYECKUX BEILECTB,
pelieHue HKCIEPUMEHTANbHBIX 3a7a4 10 pPaclo3HABAHUIO OPraHUYECKUX BEIECTB) C
coONrofieHHeM TMpaBWil 0e30MacHOro oOpalleHuss C  BellecCTBAMU U J1TaOOpPaTOPHBIM
obopynoBanueM, (GOpPMYyIUPOBATH IEJIb HCCIICIOBAHUS, IMPEACTABIATh B Pa3lIUIHON (opMme
pe3yabTaThl SKCIEPUMEHTA, aHAJTM3UPOBATh U OLICHUBAThH UX JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

coONroAaTh MpaBWJIa IKOJIOTUYECKH IIeIeCOO0pPa3HOro MOBEAEHUS B OBITY M TPYIOBOMH
JEATETLHOCTH B IIEJIAX COXPAHEHUS CBOETO 37I0POBbs, OKPYXKAIOIIEH NPUPOIHON Cpelbl U
JOCTH>KEHUS €€ YCTOMYMBOTO pa3BUTHUS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JEHCTBUSI HA KUBBIE OPTaHU3MBI OIpPEACIEHHBIX
OpraHMYECKUX BELIECTB, MOHUMAs cMbIc nokazatens [TIK;

aHAJIM3UPOBATh  IIEJIECOOOPA3HOCTh  MPUMEHEHUs  OPraHWYECKUX  BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIEHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JHUTepaTypa, CpelacTBa
MaccoBoit umHpopmaruu, MHTEpHET M apyrue), KPUTHYECKH aHATM3UPOBATh XHMHYECKYIO
uH(popMaIIrio, repepadaThiBaTh €€ U UCMOJIB30BaTh B COOTBETCTBUU C MOCTABIEHHOW y4eOHOM
3agaden.

11 KIIACC

[IpeameTHBIE pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HEOpraHWdYecKas XUMUsD»
OTPAXKAIOT:

c(hOopMUPOBAHHOCTH MPENICTABIICHUN: O MATEPHAIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TM03HABAa€MOCTH SIBJICHUN MPHUPOJbI, O MECTE€ W 3HAYEHHH XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U €€ posr B 00€CIeUeHNN YCTOMYMBOTO PAa3BUTHUS, B PEIICHUU MPOOIEM SKOJOTUUECKOH,
DHEPreTHUeCKOM U THINEeBON O€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepuajioB,  HOBBIX  HWCTOYHHKOB  DHEPruM, B  OOECTIECUCHHWH  PAIMOHAIBHOTO
MIPUPOIOTIONL30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U O0IICH KyIbTYPhI YeJIOBEKA, a TAKIKE
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATaroIINe
MOHSTUS — XUMUYECKUH 2JIEMEHT, aTOM, PO aTOMa, U30TOIbI, IEKTPOHHAsI 000I04YKa aToMa, S-
, Pp-, d-atoMHbIe OpOWTaANM, OCHOBHOE W BO30OYXKIAEHHOE COCTOSIHUS aTroma, THOpUIH3aIius
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJE€HTHOCTb, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKHUCJICHHS, XUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas PEaKLHUs, PACTBOP, SJIEKTPOJIMUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTUYECKAs  JUCCOLMAINS, CTENEeHb JUCCOLMAIMM, BOJOPOAHBIA  IOKAa3aTelb,



OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOM APPEKT XMMUYECKON peakiii, CKOPOCTh XMMUYECKOH
peakiuy, XUMHYECKOe paBHOBECHE; TEOPUHM U 3aKOHBI (T€OpUsl DIIEKTPOIUTHYECKON
auccouranuu, nepuoauyeckui 3akon [[.M. MenneneeBa, 3aKOH COXPAHEHUs MacChl BELIECTB,
3aKOH COXPAHEHMS W IPEBpAIICHUS HEPIruy IPU XMMHUYECKHX PEAKUHUAX, 3aKOH ITOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOLIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIIUE B OCHOBE NOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XUMHUUYECKHUX SIBJICHUI; COBPEMEHHbIE NPEJCTABIECHUS O CTPOCHHUM BELIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM UM HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJMHAMUYECKMX W KHUHETHUYECKMX 3aKOHOMEPHOCTSAX HX
NPOTEKaHUs, O XHUMHYECKOM DPAaBHOBECUH, pacTBOpaXx U  JIUCIEPCHBIX CHUCTEMAX;
(akTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJyYEHUH W 0€301MacHOM HCIOJIb30BAHUU
BXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M NPAKTUYECKOW NEATEIbHOCTH YeIOBEKa,
OOIIMX HAYYHBIX MPUHIUINAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBJIATH XapaKTepHbIE MPU3HAKU MOHSTHI, YCTAHABINBAThH
UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIME IMOHSATHUS MPHU OMNHCAHUU HEOPraHMYECKHUX
BEILECTB U UX MPEBPALLECHHUI;

c(OpMUPOBAHHOCTh YMEHHUS MCIIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS
dbopMynl BelIeCTB W YpaBHEHUN XHUMHUYECKUX PEaKIUil, CUCTEMATHUECKyl0 HOMEHKIATypy
(IUPAC) u TpuBHaibHbIC Ha3BaHHS OT/ICIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKHX
AJIEMEHTOB B COEAMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBAJICHTHAasl, MOHHAsA, METalInyecKas,
BOJIOPOJIHAS ), TUIl KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCUMOCTb CBOICTB BEILIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JJOHOPHO-aKILIETITOPHBIA
MeXaHHU3Mbl 00pa30BaHUs KOBAJIEGHTHOU CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KIACCHU(PUIIMPOBATh: HEOPTaHHMUYECKHE BEIIeCTBA IO HX
COCTaBy, XMMHMUYECKHE PEaKLUU IO Pa3JIMYHBIM MpPU3HAKaM (YUCIy U COCTaBy pearupyrommx
BEIIECTB, TEIUIOBOMY 3((eKTy peakuuu, H3MEHEHHIO CTENeHEeW OKHUCIEHHs 3JIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTajlu3aropa M JIpyrHe); CaMOCTOSITENbHO BbIOMpATh OCHOBaHUS U
KpUTEpUU I KIacCU(PUKALNN U3yIaeMbIX BEIIECTB U XUMHUUECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHMsI PACKphIBaTh CMBICT Tieproauyeckoro 3akona JI. U.
MenneneeBa U JIEMOHCTPUPOBAaTh €0  CUCTEMATU3UPYIOIIYIO, OOBSCHUTEIbHYIO U
MPOTHOCTHUYECKYIO (DYHKIINH,

c(OPMHPOBAHHOCTh YMEHMI: XapaKTE€pPHU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB UM MOHOB
XUMHYECKHX JJIEMEHTOB IepBoro—uerBéproro mnepuonoB Ilepmoauueckoir cuctemst JI.U.
MenzeneeBa, UCIONB3Ysl MOHATHS «IHEPIETUUECKUE YPOBHM)», «IHEPrETHUECKUE TOLYPOBHUY,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE U BO30YXKIEHHOE JHEPreTHUCCKHE COCTOSHHS
aToMay»; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIIEMEHTOB M HX
COEMHEHMH 10 TiepuojiaM 1 rpymmnam Ilepuoguyeckoii cucremsl [. . MenneneeBa, BaJ€HTHbBIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS X HJIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHM: XapaKTepu3oBaTh (ONHUCHIBaTh) OOIIME XHUMHUYECKHE
CBOICTBa BEIIECTB pa3IUYHBIX KJIACCOB, NOJATBEP)KIaTh CYLECTBOBAHME I€HETHMYECKON CBA3U
MeX/ly HEOPraHWYECKUMHU BEIIECTBAMU C TIOMOIIIbIO YPaBHEHUM COOTBETCTBYIOUINX XUMHUECKUX
peaxkLuii;

c(OpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEICTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHCca 3THX pEakiHii; peakluil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPAaUIEHHBIX HOHHBIX YpaBHEHHUH; peakuuit
THIIPOJIN3a; PEaKUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpUMEpe TUAPOKCOKOMIUIEKCOB ILUHKA U
ATIOMHUHHS);

c(OPMUPOBAHHOCTh YMEHUS OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX
peakuMii ¢ yd4€TOM HX DSHEPreTMYECKHX XApPAKTEPUCTHK, XAPAaKTep HM3MEHEHHs CKOPOCTH
XUMHUYECKON PEaKIMu B 3aBUCHMOCTH OT Pa3IMYHBIX (DAKTOPOB, a TAKXKE XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUSI MOJ] BIUSHAEM BHEIIHUX Bo3nercTBuil (mpuHiui Jle Hlatense);



c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh XMMUYECKHE PEaKLUH, JeKaIIue B OCHOBE
MPOMBIIIIEHHOTO TIOJYyYEHHUS] CEpHOW KHCJIOThL, aMMHaka, oOOILIue Hay4HbIE MPUHIUIIBI
XUMHUUYECKMX IPOU3BOJCTB; II€JIECOO0Pa3HOCTh IPUMEHEHUS HEOPraHWYECKUX BEILECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUS PUCK-TI0/Ib3a;

c(hOpMUPOBAHHOCTH BJIQJICHUS CUCTEMOW 3HAHUI O METO/IaX HAYYHOTO TIO3HAHUS SIBJICHUN
npupoabl — HaOMIOJEHHe, U3MEpPEHHe, MOJEIHPOBAHUE, OKCIEPUMEHT (peajbHBIi U
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHMs HNPUMEHSTHb 3TU 3HAHUS IIPU
SKCIIEPUMEHTAILHOM HCCIIEJJOBAHUM BEIIECTB U JUIsl OOBACHEHUS XUMHUYECKHX SIBJICHUIA,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH IEATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HHU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
OpPEICTAaBICHUSAMHU JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEAMETOB i Oojiee OCO3HAHHOTO
MIOHUMAaHUs MaTepUaAIbHOIO €IMHCTBA MUDPA;

c(OPMHPOBAHHOCTh YMEHUS IPOBOJUTH PACUETHI: C UCIIOJIB30BAaHUEM MOHATHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHASI KOHIICHTpAI[Us; MAacChl BEUIECTBA UK 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEILLECTBA, MAaCCE WM O0BEMY OJJHOTO M3 YHYACTBYIOUIUX B PEAKIUU
BEIIECTB; TEIUIOBOTO 3(peKTa peakluu; 3HaUeHUs BOJOPOIHOTO TOKa3aTelsd PaCTBOPOB KUCIOT
W IIeJIoYed C M3BECTHOM CTENEHBIO JMCCOLMAIMM; MAacChl (00bEMA, KOJIMYECTBA BEIIECTBA)
MPOJIYKTA PEAKIMH, €CJIM OJHO M3 MCXOAHBIX BELIECTB JAHO B BUJIE PACTBOpPA C ONpPEACIEHHON
MaccoBOM J10JIe pacTBOPEHHOIO BEIIECTBA WM JaHO B H30BITKE (MMEET IpPUMECH); JI0JIU
BBIX0/1a MIPOJYKTa peakiuu; 00bEMHBIX OTHOILICHUH ra30B;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCIIEPUMEHT (TMPOBEACHUE peakluii HOHHOTO 00OMEHa, TIOATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIbI UHINKATOPOB,
W3Y4YCHHE BIUSHUS Pa3IUYHBIX (AKTOPOB Ha CKOPOCTh XMMHMUYECKOH peaklMu, pelieHue
AKCIIEPUMEHTAJIbHBIX 33/a4 1o TeMaM «Mertamib» u «Hemerannel») ¢ coOnrogeHreM MpaBuil
6e3omacHoro oOpaleHus ¢ BelecTBaMU U J1a0OpaTOpPHBIM 00OpYyJIOBaHUEM, (OPMYIUPOBATH
LeNb HWCCIENOBaHUs, MpPEACTaBIATh B pa3inyHOW (opme pe3yiabTaThl HIKCIEPUMEHTA,
AQHAIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHUI: COOIOATh MpaBUjIa MOJb30BAHUS XUMUYECKON TTOCYI0N 1
71a00paTOpPHBIM 000pYAOBaHUEM, OOpallleHHs C BEIECTBAMU B COOTBETCTBHM C MHCTPYKIHUSAMHU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHUYECKHX OIBITOB, HKOJOIMUYECKH 11€JIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH JEATENBbHOCTH B LEISIX COXPAHEHUS CBOETO 3/10POBbS,
OKPYXAaIoIIel MPUPOJHON Cpeabl M AOCTHXKEHUS €€ yCTOMYMBOIO pAa3BUTHS, OCO3HABATH
OMACHOCTh TOKCHYECKOTO ACWCTBMSI HA JKUBBIE OPraHMU3MBI ONPEICIIEHHBIX HEOPraHMUYECKHUX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(OPMHPOBAHHOCTh YMEHMIA: OCYIIECTBIATH IeJICHANPABIEHHBI TMOUCK XHUMHUYECKOH
uH(pOpMallMK B pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAyyHas JUTepaTypa, CpelcTBa
MaccoBoi HH(popmanuu, MHTepHET M Jpyrue), KPUTUUYECKU AaHAJIM3UPOBATh XHUMHUYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U HCI0JIb30BATh B COOTBETCTBUM C MOCTaBICHHON yueOHOU
3aJa4ueil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBanue pa3aesioB U TeM NPOrpaMMbl Konut 1 JJICKTPOHHBIC (1L PPOBKIC)
n/n Bcero POJILHBIC paKTHieckue 00pa3oBaTelbHbIE pecypchl
padoThI padoThI
Pa3nen 1. TeopeTudeckue 0OCHOBBI OPraHUYECKON XMMUH
11 IIpenmeT opranmueckoid XuMuH. TeopHst CTPOCHHS 8 bubmmoreka [JOK
opraHuvecKux coeanHennii A. M. Bytieposa https://m.edso0.ru/d69df650
Utoro no pazgeny 8
Pa3nen 2. YrieBoaopoasl
21 IIpenensHble yriaeBOAOPOAbI — AJIKAHBI, 5 Bubmuorexa LJOK
LMKJIOAJIKaHbI https://m.eds00.ru/d69df650
29 HenpenenbHbie yriieBOAOPOIbI: aJKEHBI, 14 1 bubmuoreka LIOK
ATKaJUEHBI, AJIKUHBI https://m.edsoo.ru/d69df650
2.3 ApomaTHdecKue yrieBoI0poab! (apeHbl) 8 Egg;%ﬁé;ii?{f/ 469df650
24 IIpupoHble HICTOYHUKHU YTIEBOJOPOIAOB U UX 4 bubmmorexa [IOK
nepepaboTKa https://m.eds00.ru/d69df650
2.5 l"amoreHIpON3BOAHEIE YTIEBOJOPOIOB 4 1 BH6H,HOTGK3 HOK
https://m.eds00.ru/d69df650
Hroro no pazaeny 35
Pazpnen 3. Kuciiopoaconep:xanue opranndeckue coeJuHeHus
31 Cruprer. deron 1 ! ﬁgg;%(g.e;jii(.)rﬁ/d(sgdf(sso
32 KapOoHunbHBIE cCOeTMHEHUS: allbACTHIBI U KETOHBI. 21 1 Bu6nuoreka IJOK
Kap6onogsie kucaoTel. CrioxHbie 3¢upsl. JKupbt https://m.eds00.ru/d69df650
bubmoreka IIOK
33 | Vrmesomu § ! Pt /im edsoD/d690E50
Hroro no pazaeny 41
Pa3nen 4. A3oTconep:kanue oprannyecKkue coeJuHeHus!
4.1 AmuHBI. AMUHOKHUCIIOTEL. benku 12 1 2 bubsmorexa LHOK
https://m.edso00.ru/d69df650
Hroro o pazneny 12
Paspnen S. BeicokoMoJIeKy IsIpHBIE COCAMHEHUS
51 BricokoMoneKysipHbIe COCAMHEHUS 6 1 Egggﬁ;;i;ﬂi;}gﬁ/ 4694650
Hroro no pazaeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
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11 KIIACC

HaumeHoBaHMe pa3aesioB U TeM

KosnuecTBO Yacon

DyiekTpOoHHBIE (I (POBLIE)

Ne i/ KoHnTtposabHbie IIpakTHyeckue
MPOrpaMMsbl Bcero paGoTLI paGoTH! 00pa3oBaTeJbHBIE PECYPCHI
Pa3nen 1. TeopeTnueckue 0CHOBbHI XUMUH
Crtpoenue aroma. [lepuoanueckuii 3aKoH Bubmorexa L[OK
1.1 u llepuonnyeckas cucteMa XUMHUECKUX 9 )
https://m.edsoo.ru/2dd57f24
anemenToB 1. . MenneneeBa
19 Crtpoenue BemecTBa. MHOr0ooOpasue 11 1 bubnuoreka [IOK
' BCIIECTB https://m.edsoo.ru/2dd57f24
bu6nmoreka IJOK
1.3 XMMHUCCKHE PeaKIH 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro no pazaeny 39
Pasnen 2. Heopranuueckasi xXumust
bubmuoreka LIOK
2.1 Hemeranl 31 . 3 https://m.edsoo.ru/2dd57f24
Bu6nmoreka IJOK
2.2 Meraner 23 ! 2 https://m.edsoo.ru/2dd57f24
Hroro no pazaeny 54
Paznen 3. XuMus u ;Ku3Hb
31 MeToapl MO3HAHUS B XUMHUH. XUMUS U 9 bubmuoreka IIOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Hroro mo paznemy 9
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 102 4 8
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ITOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoauyecTBO yacoB

Ne Tema vpoKa Hara DJIeKTpoHHBbIe HU(POBLIE
n/n yp Beero ~ NKOHTPoabHbie | TIPAKTHYECKUE | oy yopyg o0pazoBaTelibHbIE pecypchl
padoThI padoThI

TIpenmeT u 3HaUeHHE OPraHUYECKOW XUMHUH,

1 NpE/ICTaBICHHE O MHOT000pa3uu 1 bubnuoreka I{OK https://m.edsoo.ru/3686e6f5
OpPTaHMYECKUX COCTUHCHUIA
DJEeKTPOHHOE CTPOCHHE aToMa YIiiepoa

2 (ocHOBHOE ¥ BO30YXIEHHOE COCTOSTHHS). 1 Bubmmoreka ITOK https://m.edsoo.ru/Oce6fd4c
BanenTHpIe BO3SMOXKHOCTH aTOMa yTiIeposia
XuMudeckast CBsI3b B OPraHUYECKAX

3 COC/IMHCHMUAX. Mexanmsmel 06pasoBaHus 1 Bubmnoreka ITOK https://m.edsoo.ru/8d39f5¢c8
KOBaJICHTHOM CBsI3H, CIIOCOOBI pa3phiBa
CBsi3ei

4 Teopus CTPOCHHA OPTAHITICCKHX 1 Bbubanoreka ITOK https://m.edsoo0.ru/9e595ch8
coeauHennit A. M. bytiieposa

5 Buzpt u3omepuu: cTpyrypHas, 1 bubanoreka ITOK https://m.edsoo.ru/b0e61661
NIPOCTPAHCTBEHHAS

6 DIEKTPOHHEIE S heKTI B MoJeKryax 1 Bubmmoreka ITOK https://m.edsoo.ru/69b3398b
OpPTraHUYCCKUX COCAUHCHUN

7 DIEKTPOHHbIE SdeKTs! B MoJeKytax 1 bubmmoreka ITOK https://m.edsoo.ru/21f9de78
OpPraHUYCCKUX COCAUHCHUN
[Mpeacrasnenue o knaccupuKaIMy 1

8 cuctemarndeckas Homenkiatypa (IUPAC) 1 bubnumoreka LIOK https://m.edsoo.ru/c212dd21
OpPTaHMYECKUX BEIIECTB

9 g;iglqmmum PCAKIHH B OPTaHHacckon 1 bubmnoreka ITOK https://m.edsoo.ru/ba5706aa

10 CrapToBasi iuarHocTu4eckas padbora 1 1 bubaunoreka I{OK https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHIA PsiJI, 00IIIast

11 (bopmyiia, HOMEHKIATypa H H3OMEpHA, 1 bubmmoreka ITOK https://m.edsoo.ru/25a14636
9JIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOSHHE
MOJIEKYI

1p ~ DUBHMUCCKHE M XHMHUCCKHE CBOHCTBA 1 Bu6smoreka LIOK https://m.eds00.ru/3137711c
AJIKaHOB

13 Haxonxnenue ananos B npupoze. Crocodrr 1 bubmmoreka ITOK https://m.edsoo.ru/259b0a5b
MOJTyYEHUS ¥ IPUMEHEHHUE alIKaHOB

14 Huwoankanbi: 06mas popmysa, 1 bubmuoreka ITOK https://m.eds00.ru/156730d2

HOMCHKJIATypa U U30MCpH, 0COOEHHOCTH
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CTPOCHUA U XUMHUUYCCKUX CBOﬁCTB, CIIOCOOBI
IMOJIY4YCHUA Y IPUMCHCHHUE

15

16

17
18

19

Pemenne pacy€THpIX 3a7a4 Ha ONpEIETIEHNE
MOJIEKYJIAPHOU (HOPMYITBI OPTaHHIECKOTO
BCIIIECTBA I10 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJISIIIIMX B €T0 COCTaB.
Cucremarusanus ¥ 00001IeHNEe 3HAHUH 10
TEeMe

AJKEHBI: TOMOJIOTHYECKHUH psil, 001Ias
(hopMyIia, HOMEHKIATYpa, JICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
CTpyKTypHas U IHC-TPaHC-U30MEPHS
AIIKEHOB

du3nyecKkre U XMMUYECKUE CBOMCTBA
ankeHoB. IIpaBuwiio MapkoBHUKOBA

CriocoObl OTy4YeHuUs] U IPUMEHEHHE AIKEHOB

IIpakTudeckas padora Ne 1 mo Teme
"[lonydyeHue 3TUIICHA U U3YYEHUE €r0
cBOifcTB"

Bubmnoreka ITOK https://m.edsoo.ru/bf84d8eb

Bbubnmoreka ITOK https://m.edsoo.ru/273b0ale

bubmmoreka ITOK https://m.edsoo.ru/21069ccd
Bbubmmoreka ITOK https://m.edsoo.ru/665dc058

Bubanorexa ITOK https://m.edsoo.ru/0941eed8

20

PemeHnune pacuéTHeIX 3a/1a4 HAa OIIPEIEICHUE
MOJIEKYJISIPHON (POPMYITBI OPraHMYECKOTO
BELIECTBA

bubmmoreka ITOK https://m.edsoo.ru/e9ea9921

21

22

AJKaIieHbl: CONPsHKEHHBIE,
M30JIUPOBAHHbIC, KyMYJIHPOBaHHBIC.
OcCOoOEHHOCTH AJIEKTPOHHOTO CTPOCHUS

XHUMHUYECKHE CBOMCTBA CONPSIKEHHBIX
JIUEHOB

Bbubmmoreka ITOK https://m.edsoo.ru/04298c0a

Bub6mmoreka ITOK https://m.edsoo.ru/e561253d

23

CriocoObI MoTy4eHus 1 IpUMEHEHHE
AJKaJUEHOB

bub6mmoreka ITOK https://m.edsoo.ru/1aa81660

24

AJIKVHBI: TOMOJIOTHYECKHH Psijl, 001Ias
(dhopmyra, HOMEHKIIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY,
(uznveckre cBoiicTBa

bubmuoreka ITOK https://m.edsoo.ru/68b6ccac

25
26

XHUMHYECKHE CBOMCTBA AJIKHHOB

KauecTBeHHBIE peakliuy Ha TPOMHYIO CBSI3b

Bbubnmoreka [TOK https://m.edsoo.ru/23493a93
bubmuoreka ITOK https://m.edsoo.ru/7blc48da

27

CriocoObI MOTy4YeHUs U IPUMEHEHHE
AJIKWHOB

bubmuoreka ITOK https://m.edsoo.ru/a6f9alea

28

Pemenne 3amau: pacuéTsl IO ypaBHEHUIO
XUMHYECKOHN peakluu

bubmuoreka ITOK https://m.edsoo.ru/5db8e526
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29

Cucremaruzanys 1 0000IEHNE 3HAHUI 110
TEME

30

ApeHBI: TOMOJIOTHYECKUI PsiJl, 001Ias
(hopmya, HOMEHKIATypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OcH30J1a 1 TONYOJIa, MX (PU3NICCKHUEC
CBOMCTBA

Bubanoreka ITOK https://m.edsoo.ru/a92a7094

31

32

XHUMHUYECKHE CBOUCTBA apEHOB: PEAKIUU
3aMeIEHUS
XUMHUYECKUE CBOMCTBA apEHOB: PEaKIIMU

MIPHUCOEAMHEHSI, OKHCIIEHHE TOMOJIOTOB
OeH3011a

bubmmoreka [TOK https://m.edsoo.ru/ad4alaed

Bbubmnoreka ITOK https://m.edsoo.ru/a44alae4

33

34

OCO0OCHHOCTH XUMHYECKUX CBOMCTB CTUPOJIA
Pemenne pacuéTHbIX 3a/1a4 HA ONIPEEICHAE
MOJIEKYJISIPHON (POPMYITBI OPraHMYECKOTO
BelIecTBa

Bbubmmoreka ITOK https://m.edsoo.ru/d5018a54

bubmmoreka ITOK https://m.edsoo.ru/53461a2c

35
36

37

Cr1ocoObl MOTY4YEHUS] U IPUMEHEHHE apEHOB
I'enerndeckas cBsI3bp MEKIY PA3INIHBIMU
KJIACCAMH YTJI€BOJOPOI0B

PacuéTel 10 ypaBHEHUAM XUMUYECKUX

peaknuii. CucreMaTtu3saius 1 00001IeHIE
3HAHUM 110 TeMe

Bbubanoreka IOK https://m.edsoo.ru/6f717d09

38

39

[Mpupoanstii ra3. [lonyTHbIe HEQTIHBIE Ta3bl.
KameHnHbIi yroas 1 OpoayKTHI €ro
nepepadoTKH.

T'eneTnueckas cBsI3b MCKAY PA3JIMYHBIMHA
KJlaCCaMM YTJIEBOAOPOJI0B

40

41

42

I"ajioreHopPOn3BOAHbIE YIIEBOIOPOIOB:
3JICKTPOHHOE CTPOCHUE; PEaKIIUHU 3aMEIIECHUS
rajoreHa

JleiicTBue 1ienouei Ha
raJIOTeHITPON3BOIHbIE. B3anmoeiicTBue
JOUTaJIOTCHAJIKAHOB C MArHUEM U IIMHKOM
CucremMarusanusa 1 0000IeHNE 3HAHU 110
pasneny "YraeBogoposr"

Bbubmmoreka ITOK https://m.edsoo.ru/82b4d759

bubmmoreka [TOK https://m.edsoo.ru/20e89f22

43

KontposbHas pabota o teme
"Yrnesonopoas!"

bubnmoreka [TOK https://m.edsoo.ru/95¢9e298

44

IIpenenpHBIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUH psijt, o01ias Gopmya,

bubmuorexa ITOK https://m.edsoo.ru/df04c5¢cd
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CTPOCHUE MOJICKYJI, U30MEPUSI,
HOMEHKJIATypa, KiacCu(UKaius, GU3nIeCKUe
CBOMCTBaA

XuUMHYECKUe CBOMCTBA MPEIeIbHBIX

45 Bbubmmoreka [TOK https://m.edsoo.ru/26ee34fe
OJTHOATOMHBIX CITHPTOB

46 Crioco0sI TOTy4YeHUs U TPUMEHEHHE bubamoreka [HOK
OJTHOATOMHBIX CITUPTOB https://m.eds00.ru/484100000000000
IIpocTeie 3¢GHUpHI: HOMEHKIATYPa U

47 U30MepHsl, 0COOCHHOCTH (PU3HMUYCCKUX U bubnunoreka I{OK https://m.edsoo.ru/c2c788b2
XUMUYECKHUX CBOMCTB
MHOT0aTOMHBIE CITUPTHI: STHIEHTIIUKOIb 1

48 TIIUIEPUH, UX (QU3HYECKHE U XUMUIECKUE bubaunoreka ITOK https://m.edsoo.ru/ee4d84aa
CBOICTBa

49 CroCoOkI NOTYYCHMS 1 PUMCHCHHE Bubmnoreka ITOK https://m.edsoo.ru/d12e567d
MHOTI'OATOMHBLIX CIIMPTOB

50 q)elf(m: CTPOCHHE MOICKYJIEL, pusHiCCcKue bubmmoreka ITOK https://m.edsoo.ru/2ce726f8
cBoiicTBa. TOKCHMYHOCTh PeHOA

51 XUMHYECKHEe CBOMCTBA (heHoIa bubaunoreka ITOK https://m.edsoo.ru/037ca5f9

52 Cnoco0bl osTyueHHs: ¥ IpUMEHEeHUe (eHoa bubnunoreka I{OK https://m.edsoo.ru/c77ddf4c
IIpakTudeckas padora Ne 2. Permenne

53 IKCIEPUMEHTATIBHBIX 33/1a4 [0 TEME Bubmnoreka IOK https://m.edsoo.ru/fd0Oced09
"CriupTsl ¥ heHob"

54 TcepigeMaTmaum u 0600merne 3HaHMI 1o Bub6mmoreka ITOK https://m.edsoo.ru/1810ch9b
ATNBIEruIbl U KETOHBL: DJIEKTPOHHOE

55 CTPOCHHE KAPOOHHILHOH TPYIIIEL, Bbubmnoreka ITOK https://m.edsoo.ru/b139beaa
rOMOJIOTHYECKHE Psi/ibl, o01ast hopmyiia,
M30MEpPHSI © HOMEHKJIATypa

56 Am’f[emm’l M KCTOHBL: (u3HHeCKUe Bbu6mmoreka ITOK https://m.edsoo.ru/c887425¢
CBOMCTBA; peaklUK IPUCOEAMHEHUS

57 Peakiin OKUCIICHAS U Ka4eCTBEHHbIC bubnmoreka [TOK https://m.edsoo.ru/a393baad
PCaKumn aJIbACTUI0B 1 KETOHOB

58 CriocoObI OTyYEHUS aTbJACTHIO0B U KETOHOB bubnmoreka [TOK https://m.edsoo.ru/520d1c51
OHOOCHOBHBIE IPE/IENIbHbIE KapOOHOBBIE

59 KHCJIOTHI, 0COOEHHOCTH CTPOEHHS UX bubmoreka ITOK https://m.edsoo.ru/fec0b113
MOJIEKYJT

60 VI30Mepua 1 HOMEHKIIATypa xap OoHoBLIX bubmmoreka ITOK https://m.edso00.ru/700cc87b
KHCIIOT, UX (M3UYECKUE CBOMCTBA

61 XUMHUYECKHE CBOUCTBA MPEAETBHBIX bubmmoreka ITOK https://m.edsoo.ru/40e6e0e9
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OJHOOCHOBHBIX Kap6OHOBI>IX KHUCJIOT

62

OCOoOEHHOCTH CBOMCTB MypaBbUHON
KHUCIOTBL. MHOTOOOpasue kKapOOHOBBIX
KHCIIOT

Bbubmmoreka ITOK https://m.edsoo.ru/bb31be71

63

64

65

66

Oco0CHHOCTH CBOMCTB: HENMPEACTBHBIX U
apOMAaTHYECKUX KapOOHOBEIX,
JIUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kuciort. [IpeacraBureny BeICIIUX
KapOOHOBBIX KHUCJIOT

[TonsiTHE O TPOM3BOIHBIX KAPOOHOBBIX
KHCIIOT

Crnoco0bI OTyYeHHs! U IPIMEHEHHE
KapOOHOBBIX KUCIIOT

CroxHbIe AUPHI: TOMOJIOTUIECKUH Psi,
o0mras Gpopmysia, H30MepHUsl 1 HOMEHKJIATypa

Bbubmmoreka ITOK https://m.edsoo.ru/83a08773

Bbubmmoreka ITOK https://m.edsoo.ru/0d162d9d

bubmmoreka ITOK https://m.edsoo.ru/7c065¢9d

Bubanoreka IOK https://m.edsoo.ru/adfffe6d

67

du3nueckue 1 XUMUYECKHUE CBOMCTBA
3¢upoB

Bubmnoreka ITOK https://m.edsoo.ru/ad6b94b2

68

Peuienue pacu€THbIX 3a/1a4: 10 ypaBHEHUIO
XUMUYECKOH peaKiy, Ha ONpeeICHHE
MOJIEKYIAPHOU (HOPMYITBI OPTaHHYECKOTO
BEILECTBA

69

[Mpaktudeckas padbora Ne 3. Pemenne
SKCIIEPUMEHTAIBHBIX 33ja4 TI0 TEMe
"KapOonoBsle kucnoTsl. CroxHble 3¢Ups"

bubmmoreka ITOK https://m.edsoo.ru/486671fb

70

71

XKupsl: ctpoenue, pusnueckue u
XUMHYECKHE CBOWCTBA (TUAPOITU3)
OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKAIINX
OCTaTKH HENPE/ICITbHBIX JKUPHBIX KHCIIOT.
Kupsl B mpupoze

bubmmoreka ITOK https://m.edsoo.ru/al9c5b98

Bbubmmoreka ITOK https://m.edsoo.ru/b0331922

72

73

MBpij1a KaK COJIM BBICIIUX KAPOOHOBBIX
KHCIOT, UX Moromiee aeictsue. [lorsTue o
cuHTeTHYeCKuX Mormux cpencteax (CMC)
T'eneTuueckas CBsA3b YII€BOJIOPOIOB U
KHUCIIOPOACOAEPIKAIUX OPTaHUYECKUX
BEIIECTB

bubmuoreka ITOK https://m.edsoo0.ru/3c566565

Bbubmmoreka [TOK https://m.edsoo.ru/56790c96

74

Pacuérhl 0 ypaBHEHMSIM XUMHAYECKHUX
peaxuui

75

Cucremarusauus U 0000EHNE 3HAHUM 110
TEME

Bbubnmoreka [TOK https://m.edsoo.ru/f8eaf2eb
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76

77

78

79

OO01mast XapakTEepUCTHKA YTIIEBOIOB U
KIaccu(UKaIHS YTIIEBOJIOB (MOHO-, JIH- U
TTOJTMCAXAPHIBI )

Momnocaxapuapl: (HU3UIECKIE CBOMCTBA U
HaX0XKJIEHUE B PUPOJIC

[IpumeHeHre TIOKO36I, €€ 3HaUeHHUE B
JKU3HEESITEIbHOCTH OpraHu3Ma
Jucaxapuasl: caxapo3a, MaJIbT03a 1 JaKTO3a.
Haxoxnenue B mpupoje u npuMeHeHne
JIMCaxapuioB

Bbubmnoreka ITOK https://m.edsoo.ru/7a9693al

bubmmoreka ITOK https://m.edsoo.ru/b4bdda2d

Bubmnoreka ITOK https://m.edsoo.ru/5e61122d

Bbubnmoreka [TOK https://m.edsoo.ru/eb0384e7

80

81

82

83

ITonucaxapuasl: CTpOEHUE MAKPOMOJIEKYII,
(usnveckue 1 XUMHUYECKHE CBONCTBA,
IIPUMEHEHUE

[ToHsiTHEe 00 HCKYCCTBEHHBIX BOJOKHAX

Penienue pacyeTHBIX 33714 HA ONIPEICIICHHE
JIOJM BBIXOJIa MTPOYKTA PEAKIIUU OT
TEOPETUYECKHA BO3MOKHOTO
Cucremarusauusa U 0000eHIE 3HAHUI 110
pasneny

Bubanoreka ITOK https://m.edsoo.ru/72a04508

Bbubmmoreka ITOK https://m.edsoo.ru/6216e766

Bubanoreka ITOK https://m.edsoo.ru/7fde47ef

Bubanoreka ITOK https://m.edsoo.ru/08d4364c

84

85

KontponbHas pabota o Teme
"Kucnoponcoaepxalire opraHu4ecKkue
coeIMHEHUS"

AMUHBL: KJ1acCU(UKALHS, CTPOSHHE
MOJIEKYJI, 00111ast (hopMyJia, U30MEPHS,
HOMEHKJIaTypa U (u3uYecKre CBONCTBA

Bbu6mmoreka ITOK https://m.edsoo.ru/42c6678e

Bbubmmoreka ITOK https://m.edsoo.ru/efa7e6ca

86

XuMHUYecKre CBOUCTBA ATM(PaTHISCKUX
aMHHOB

bubmmoreka ITOK https://m.edsoo.ru/1bc5¢f80

87

AHWINMH: CTPOEHHE aHUJINHA, 0COOEHHOCTH
XUMHAYECKHUX CBOWCTB aHWJIMHA

Bbubmnoreka ITOK https://m.edsoo.ru/39cd21f1

88

89

CriocoObl OTy4eHUs] 1 IPUMEHEHHE
anipaTHYECKNX aMUHOB

AMUHOKHUCIIOTBI: HOMEHKJIaTypa U H30Mepus,
(uznveckue coiicta. OT/IENbHBIC
NPEICTABUTEIH (.-AMHUHOKHUCIIOT

bubmnoreka ITOK https://m.edsoo.ru/eal38763

bubmnoreka ITOK https://m.edsoo.ru/d1773e80

90

91

XUMHYECKHE CBONCTBA aMHUHOKHCIIOT, UX
OMOIOTHYECKOE 3HAYCHUE AMIUHOKHCIIOT.
CuHTe3 ¥ TUapOIU3 MENTUA0B

Benku kak MpUpoIHEIE TOIUMEPHI;
CTPYKTYPBI OCITKOB

bubmuoreka ITOK https://m.edsoo.ru/77df705a

bubmuoreka ITOK https://m.edsoo.ru/429e9899
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92

XHUMHUUECKHE CBOICTBA OEIKOB

bubmmoreka ITOK https://m.edsoo.ru/6237306d

93

A3oTcoziepKalue reTepoIHKINIecKue
coenuHeHus. HykjIenHOBbBIE KUCTOTHI:
COCTaB, CTPOCHHUE U OHOJIOTHYECKAast POTb

bubmmoreka ITOK https://m.edsoo.ru/521d1431

94

95

96

[Ipaktryeckas padota Ne 4. Pemienue
IKCIIEPUMEHTAITLHBIX 33][ad 110 TeMe
"A30TcoaepIKaIie OpraHnICCKIe
coeuHeHus"

[Ipaktryeckas padota Ne 5. Pemienue
9KCIIEPUMEHTANIBHBIX 3a71ad 10 TeMe
"Pacmo3HaBaHme OPraHMYECKUX
coeIMHEeHHH"

WTOrOBBIi KOHTPOJIBHBIN TECT

Bubmmoreka ITOK https://m.edsoo.ru/8e3c02d1

Bbubmmoreka ITOK https://m.edsoo.ru/bde3fdf6

bubmmoreka ITOK https://m.edsoo.ru/ce561bc7

97

OCHOBHBIE TOHATHS XUMHUU
BBICOKOMOJIEKYIISIPHBIX COSTUHEHUH 1
METO/IbI UX CUHTE3a —IIOJMMEPU3AIUI U
MMOJIMKOHICHCAIHS

bubmmoreka ITOK https://m.edsoo.ru/7aa63ebd

98

[TnactMaccel. YTuiauzanus u nepepaboTka
TTACTHKA

Bubanorexa ITOK https://m.edsoo.ru/82242e0f

99

100

101

OnacToMepbl: HaTypalbHbI CHHTETUYECKHUE
Kayuyku. PezuHa

Bonoxkna: HAaTypaJbHbIC, HCKYCCTBCHHBIC,
CHHTCTHUYCCKUC. HOJ’II/IMepLI CIIenraJIbHOI O
Ha3HA4YCHUA

[Mpaktudeckas padbora Ne 6. Pemenne

JKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
"Pacmo3HaBaHUe IIaCTMACC U BOJIOKOH"

bubmmoreka ITOK https://m.edsoo.ru/246103ec

Bubmmoreka ITOK https://m.edsoo.ru/5963a601

bubmmoreka ITOK https://m.edsoo.ru/3aebd77a

102

O06o0011eHne 1 cucTeMaTu3ays H3y4YeHHOTO
Marepuaina 1o reme "BbrICOKOMOJNIEKYIsIpHbIE
coeJuHeHus"

OBILIEE KOJIMYECTBO YACOB 110
ITPOTPAMME

102

bub6mmoreka ITOK https://m.edsoo.ru/6a22ble8
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11 KIIACC

KoanuecTBO 4yacon

Ne Tema vpoKka Jara DyeKTpOoHHbIEe HU(POBHIE
n/n yp Bcero Konrpoakusie Hpaxruueckue U3y4YeHHs o0pa3oBaTeJibHBIE Pecypchl
padoTsI padoTsI
1 Atom. CocTaB aTOMHBIX A1ep. XUMHYECKUI 1 Bu6mmoreka LIOK
anemeHT. M30Tomsl https://m.edsoo.ru/59c112ee
2 CrpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, 1 bubmoreka [{OK
KBAHTOBBIC YHCIIA https://m.edsoo.ru/b4d9fffa
3 Kiaccudukanus XuMHIeCKuX dJIEMEHTOB (S-, 1 bubmmoreka [JOK
p-, d-, f-amemenTsI) https://m.edsoo.ru/61294af9
4 Pacnpenenenme 3JeKTPOHOB IO aTOMHBIM 1 bubmmoreka [JOK
opOuTaIsIM https://m.edsoo.ru/f5f750fe
KTPOHHBIC KOHQUT WU aTOMOB
5 C?ereMeg"?OB B ZC}(I)O};II)LIOI\?I]I:/IaEOS6E}1/)I?I[é(I){HOM 1 bubmorexa LIOK
https://m.edsoo.ru/8149e846
COCTOSTHUH
6 Pemienue 3a1a4 pa3inyHBIX THIIOB 1 bubamorexa LOK
https://m.edsoo.ru/a6552721
7 DNeKTpOHHBIE KOHPUTYpAI HOHOB. 1 bubmmoreka [HOK
DIEKTPOOTPULIATETLHOCTD https://m.edsoo.ru/a0764b24
Ilepuoanueckuii 3akoH u [lepuoanueckas
8 crcTeMa XUMHYeCcKuX deMeHToB 1. 1. 1 bubnuotexa [JOK
MeHeneera, CBSI3b ¢ COBPEMEHHOMN TeOpHEH https://m.edso0.ru/16957c01
CTPOEHWSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOICTB
9 XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX UMH 1 bu6imoreka [IOK
HPOCTHIX M CIIOKHBIX BEIIECTB 110 IPYIIIaM H https://m.edso0.ru/f8468927
MeproaaM
10 Bxopanas nuarnoctuuaeckasi pabora 1 E{ES;?/(;]FZZZ&?I:/S fad2942
Buasl xumuueckoi cBsizu. MexaHU3Mbl
11 00pa3oBaHMs KOBAJICHTHOU CBS3H. 1 bubnmnoreka [HOK
BomopoHas cBsizb. MeXMOJIEKYIAPHbIE https://m.edsoo.ru/5a8072af
B3aUMOJICUCTBUS
p | oo | B LOK
) https://m.edsoo.ru/3d2ca093
MOJIEKYJI C X TEOMETPHIECKUM CTPOCHHUEM
13 IIpencraBieHus: 0 KOMILIEKCHBIX 1 butmmoreka [IOK
COEJIMHEHSIX: COCTAB ¥ HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
14 BemecTBa MoneKyIsipHOro u 1 Bbu6immoreka LIOK

HEMOJIEKYJIIPHOTO CTPOeHHS. THITBI

https://m.edsoo.ru/e167635b
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KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BEIIECTB

15 IIoHsATHE O MUCIIEPCHBIX CUCTEMAX. Bu6mmoreka LIOK
IIpencraBieHne 0 KOJUIOUAHBIX pACTBOPAX https://m.edsoo.ru/da2c70e4
1o | o pop; e Buaonss LOK
’ ’ https://m.edsoo.ru/e9ccdd8d
Kpucrannorumparst
17 CriocoObI BEIpaKCHHS KOHIICHTPAITUH bubnunoreka [JOK
pacTBOpOB https://m.edso0.ru/328e653a
Pemenn 9 C UCTIOJIh30BAHUEM MOHATUH
18 ";aceco;; 2;[231}1 Cpainfopég}(l)ﬂiro Zemgcma" bubmorexa LHOK
" " ’ https://m.edsoo.ru/785e0ab4
MOJISIpHAsI KOHIIEHTPAITHS
19 Knaccudukamnus 1 HOMEHKIATypa bubamnoreka [HOK
HEOPraHMYEeCKHX BEIIECTB https://m.edsoo.ru/bf9e108d
20 Knaccudukamnus 1 HOMEHKIATypa bubmmoreka [HOK
HEOPraHMYECKUX BEIECTB https://m.edsoo.ru/9ebff2fd
21 Krnaccudukanus 1 HOMEHKIaTypa Bbubaunoreka [JOK
HEOPraHMYECKUX BEIECTB https://m.edso0.ru/db979c70
29 CucremaTusanus 1 0000IICHUE 3HAHUH 110 bubanoreka [JOK
TEMe https://m.edsoo.ru/8d2c6a3a
KontponbHas pabora o Temam "Ctpoenue
atoma. [lepnonuieckwii 3akoH 1 Bubmorexa [[OK
23 ITepuoandeckas cucteMa XUMAYECKUX httos://m.ed 17026034
- ps://m.eds00.ru/70a60aa
anemenToB J[. . Menneneesa", "Ctpoenue
BeniecTBa. MHorooOpa3ue BemecTs"
Knaccudukanms XuMHUYECKIX peakiiii B
24 Sakon coxpascia Maccs Betects: 3akon BuSmorexa LIOK
’ https://m.edsoo.ru/6335cdd2
COXpaHEHUs ¥ [TPEBPAICHUs] SJHEPTUH [TPU
XUMHYECKHX PEaKITUSIX
o5 TemnoBbie 3QPEKTH XUMUIECKUX PEaAKIIUH. bu6mmotexa [{OK
TepMoxuMuUecKkue ypaBHEHHUS https://m.edsoo.ru/d1db86da
26 Brluricnenus no ypaBHEHUSAM XUMHUYECKUX Bubimoreka [IOK
peaxkuuii ¥ TePMOXUMHUYECKUM YPaBHEHHUSIM https://m.edso0.ru/87b13954
27 Perienue 3a1a4 pa3IMyHBIX THITOB bubmorexa [IOK
https://m.edsoo.ru/da42d5a9
CKOpOCTh XUMHYECKOU PeaKinu, e&
28 3aBUCHMOCTH OT Pa3IHYHBIX (PAaKTOPOB.

Karamms n KaTaJin3aTophbIl
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29

I'oMoreHHBIE U TeTepOoreHHbIE PEAKINU

IIpakTuueckas pabora Ne 1 mo reme "Biustue

butmmoreka [IOK

30 p aSHHqHHbe aiTop OB,,H a cropocth https://m.edsoo.ru/1facaldl
XUMHYECKOHN peakiuu
31 OOGpaTtumbie U HEOOPATUMBIC PEAKITHH. bubnunoreka [JOK
XUMHYECKOE paBHOBECHE https://m.edso0.ru/30952f9b
[IpakTudeckas pabora Ne 2 o reme "BrusHue
32 pap3J'II/I‘IHI>IX Cl)aIEFOpOB Ha TI0JIOXKECHHE ﬁggi?;;;;?sggﬁmb 34017
XUMHUYECKOT0 paBHOBeCHS"
OnexTponuTndeckas auccoruanus. CriabHbIe Bubmmorexa [IOK
33 u cnalbie 2JeKTpoauThl. CTeneHb https://m.edso0.ru/5F766bdf
JIUCCOLIMAITUHI
HNonHoe npousseneHue BOJEL. Cpena BOIHBIX BuGmmotexa LOK
34 pactBopoB. Bomopoansriii mokazarens (pH) https://m.eds00.ru/3966ca89
pacTtBopa
35 I'unponus coneii. Peakiinu, mpoTtekatomue B bubamnoreka [HOK
pacTBOpax AIIEKTPOIUTOB https://m.edsoo.ru/09d5a9hd
36 Pemenne 3ama4 pa3nuyHbIX THIIOB ﬁgg:_l;%ﬁiior}:ﬁ 439587
[IpakTrueckas padora Ne 3 o Teme Buborexa LOK
37 "XHMmeCKHe,PeaKHHH B pactBopax https://m.edsoo.ru/2e3daeb0
AJIEKTPOIIUTOB
38 OKHCIUTETBbHO-BOCCTAHOBUTEIBHBIE PEAKIUU. bubmmnoreka [HOK
BaxkHeiitme OKUCITUTENN U BOCCTAHOBHUTEH https://m.eds00.ru/56226060
39 MeTto1 37eKTPOHHOTO (JEKTPOHHO-UOHHOTO) bu6imoreka [IOK
OanaHca https://m.edso00.ru/fb691387
40 Pemienue 3a1a4 pa3nuyHbIX THIIOB ESS;]'I;I/?;ZI;Z(I}O?I:B%SQ 416
bub6mmoreka [IOK
41 DIEKTPOIIH3 PaCTBOPOB U PACILUIABOB BEIIECTB https://m.eds00.ru/93fb97d2
42 P bu6nmoreka IJOK
CUICHHIE 3312t PasIHHHRIX THHOB https://m.edsoo.ru/5afa265d
43 CucremaTusaius 1 0000IIeHIe 3HAHUH 110 bubnmnoreka [HOK
teMe "XuMu4ecKkne peakiuu" https://m.edsoo.ru/c161eb85
44 Kontponbnas padota o teme "Xumudeckue Bbub6immoreka [IOK
peakmun” https://m.edsoo.ru/a8a0a930
o | Rommonms o ey BuGaonss LOK

MenpeneeBa 1 0COOCHHOCTH CTPOCHHS UX

https://m.edsoo.ru/8ca2dcad
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aToMoB. OHU3NUECKHE CBOMCTBA HEMETAJIOB

AJ'IJ'IOTpOHI/I}I HCMCTAJIJIOB (Ha npumepe

butmmoreka [IOK

46 KUCIIOpOoJa, cepbl, hocdopa u yrieposaa) https://m.edsoo.ru/ef92c91c
47 Bopopon: nonyuenue, pusnyeckue u Bubmmoreka LIOK
XMUMHYeCKHe cBoiicTBa. ['MapuIbI https://m.edso0.ru/0aa8f613
I e B LOK
y ’ https://m.edsoo.ru/4e223795
CBOIiCTBa
49 T"anmorenoBogopoarl. Baxueitmme bubmoreka [JOK
KUCIIOPOJICOACPIKAIIME COSIMHEHHUS TaJIOTCHOB https://m.eds00.ru/6b3255e6
o | g t oo e croco B 10K
Y b https://m.edsoo.ru/6971aca4
TaJIOTCHOB M UX COSTMHCHUI
SL enepimientat: sutas 1o Tewe Butimorexa LIOK
" - A https://m.edsoo.ru/8b26fecd
["anorenst
Kucnopon: 1abopaTopHbIe U IPOMBIIUICHHBIC
52 CIOCOOBI MONy4YeHUS, (PU3NICCKUE U Bbubaunoreka [JOK
xuMH4Yeckue cBoiicTBa. O30H. [IpumeneHne https://m.edsoo.ru/c8abc36a
KHCJIOPOJIa ¥ 030Ha
53 OKCHUIBI ¥ TIEPOKCH/IBI bubmorexa LHOK
A p A https://m.eds00.ru/5c8816a0
54 Pemenue 3aa4 pa3nuyHbIX THIIOB bubmorexa LOK
ladp https://m.eds00.ru/2b6d8b4b
S5 nosueni, rsecee n amtacone BuSmotera [IOK
Y ’ https://m.edsoo.ru/46afael6
CBOWCTBa
butmmoreka [IOK
56 Ceposonopon, cybput https://m.edsoo.ru/7c875999
57 Kucnoponconepskammune COeJUHEHNS CEPBI. Bbubimmoreka [IOK
OcoOEHHOCTH CBOMCTB CEPHOM KHMCIIOTHI https://m.edsoo.ru/8cfa2548
5B tenepmientatamix sua 10 rewe "Cepa BuSmrotera LIOK
xerep " g P https://m.edsoo.ru/0afb05e4
e€ coeqMHEHUs
o | meomseme » mppone, oo o 10K
Y . https://m.edsoo.ru/badd2255
CBOHCTBaA. AMMI/IaK, HUTPUABL
60 Kucnoponconepskamue coeqUHEHNS a30Ta. Bbu6immoreka LIOK

OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHI

https://m.edsoo.ru/e2965afe
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61 [IpumeHeHne a30Ta ¥ €T0 COETUHEHHH. Bu6mmoreka [IOK
A30THBIC yI0OpeHUS https://m.eds00.ru/129f5059
®docdop: HaXOKICHUE B IPUPOAE, CIIOCOOBI Buborexa [OK
62 MONyYeHUs], PU3NIECKUE U XUMHUECKHUE )
7 https://m.edsoo.ru/9a6b43ec
cBotictBa. Pochunbl 1 pochun
63 Oxkcunsl hocdopa, hochopcomepkarime bubmoreka [JOK
kucnothl. Comut GoCHOPHON KHCIOTHI https://m.edsoo.ru/c7a2d429
64 [Ipumenenune pocdopa u ero coeTMHEHUH. Bu6mmoreka LIOK
dochopHbie yao00peHust https://m.edso0.ru/a218070a
65 gg;{fiﬁf:ﬁiiﬂiiiﬁig 93?{- rll)cf): I;I:;[I: ?'ASOT u bubmorexa LHOK
p s https://m.eds00.ru/8175ac3f
dhochop 1 UX cCoeTUHEHUS
66 XE:E;(?&}II{;);OAZI;I;[Z{;;K]ZEEEPE)?AZA%CKHG u bubmmorexa LIOK
o ’ https://m.edsoo.ru/1eb19f9%e
XHUMUYECKHE CBOMCTBA, MPHUMEHEHNE
67 Okcup yrinepona(ll), okeun yraepona(1V), Bu6mmoreka [IOK
yroJibHasi KUCIIOTA U €€ COJH https://m.edsoo.ru/dba58adf
68 Pemenne 3ama4 pa3nuyHbIX THIIOB bubmorexa LIOK
A&t P https://m.eds00.ru/6029b609
69 momyacnm, dusmaccioe 1 x| Bubmorexa LIOK
Y ’ https://m.edsoo.ru/143558ab
CBOICTBa
70 Oxcun xpemuusi(1V), kpemHueBast Kuciora, bu6immoreka [IOK
CHJIMKATBI https://m.edsoo.ru/3170e7bl
[IpuMeHeHNEe KPEMHHS U €T0 COSTMHCHU I bubmorexa LHOK
71 Cfemo ero HOE)I qeHMe. BILILL C TI; 1 ’ https://m.edsoo.ru/393cdac0
’ Y B https://m.edsoo.ru/5823cefb
72 Peurenue 3agau pa3nuyHbIX TUIIOB bubmorexa [IOK
A&t P https://m.edsoo.ru/b624f801
73 CucremaTusanus 1 0000IIeHIe 3HAHUH 110 bubamnoreka [HOK
teme "Hemeramsr" https://m.edsoo.ru/6e864db5
" " bubnmnoreka [HOK
74 Kontposbnas pabora no Teme "Hemeramisl hitps://m.eds00.ru/d0484cT6
75 AHanm3 pe3ysbTaToB KOHTPOJIBHOM padoThI, bu6mmotexa [{OK
KOPPEKIHs OIIHO0K https://m.edsoo.ru/2b7e9510
ITonoxenune metamnos B Ilepuoguueckoit
76 CHCTEME XMMUYECKUX DJIEMEHTOB. bubnmnoreka [HOK

Oco0eHHOCTH CTPOCHUS IIEKTPOHHBIX
000JI04EK aTOMOB METAJIJIOB

https://m.edso0.ru/9839c16¢
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OO0mue ¢puszndeckue CBONCTBa METAIIIOB. butmmoreka [IOK
77 .
IIprMeHeHrEe METAIIIOB B OBITY U TEXHUKE https://m.edsoo.ru/51dac9d3
78 CnnaBsl MeTaioB. Koppo3sus MeTanios bubamorera LHOK
- OPP https://m.edsoo.ru/42b872e3
79 Pemrenre 3amay pa3InyHBIX THIIOB bubmorexa HOK
Aatp https://m.edsoo.ru/e3de37b6
DIIEKTPOXHUMHUYCCKUH PsI HAIPSKCHHHA
80 MCTaJ'IJI;OB OO6mue cnopcoI([SH n(l))n YCHHUS bubamorera LOK
’ y https://m.edsoo.ru/94eb377a
METaJIOB
OO0mast xapakTeprcTuKa MeTayuioB | A-rpynmsl
[Tepuoauueckoit cUCTEMbI XUMUYECKHIX
81 anemeHTOB. HaTpuii u kanmii: mony4eHue, bubamnoreka [HOK
(du3ryYecKre U XUMUYECKHE CBOMCTBRA, https://m.edsoo.ru/e12c26b3
MPUMEHEHUE MPOCTHIX BEIIECTB U UX
COEJIMHECHUI
O06mmas xapakTepucTika Mmetamios |1A-
rpynmsl [lepuoanueckoil cucTeMbl
82 XHMHYECKUX DJIEMEHTOB. Maruui v KanbIui: butnuoreka [JOK
nosyucHue, GU3MIECKUe U XUMUUCSCKHE https://m.edso0.ru/7c3e49c0
CBOWCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX
COCIMHEHU I
83 JKécTtkocTh BOABI U cIOCOOBI €€ YCTPaHEHUS Bubmiorexa HOK
yerp https://m.edso00.ru/c74bfae9
ANIOMHHUI: TTONTy4YeHue, GU3NIECKUe U bubanoreka [IOK
84 2 .
XMMHUYECKHE CBOWCTBA, IPUMECHEHHE https://m.edso0.ru/0e79b266
AwmboTepHbIe CBONCTBa OKCUIA U THAPOKCUAA
85 aﬂH%;HHEH THU] OKCOKOMHHéiCBIaH§§WHHH§ bubmmorexa LIOK
» TP ? https://m.edsoo.ru/5d12d318
UX IPUMECHEHHUE
86 Penrenue 3agau pa3nuyHbIX TUTIOB
[TpakTuueckas padora Ne 7. Perenue
87 BKIZHC I/IMGHTaJ'II:I):HBIX 3a7a4 1o TeMe bubsmorexa [IOK
" P " " https://m.edsoo.ru/27a4af43
MeTaslTbl TJaBHBIX MOATPYIIIT
OO61as XxapaKTepUCTHUKA METAJIOB TTOOOYHBIX
88 noui HHIEB-F pHH) [leproanueckoii bubmorexa HOK
by Py PHOA https://m.edso0.ru/610d7431
CHCTEMBI XUMHYECKHX IJIEMEHTOB
Du3nvecKre 1 XUMUIECKHe CBOMCTBA XpoMa U bu6mmotexa [{OK
89 . .
€ro COSJIMHEHUN, NX IPUMCHEHHE https://m.edso0.ru/9911bef3
Baxneimme coequHeHUS MapraHIia.
8 prafi bubmmoreka [{OK
90 IlepMaHraHat Kaius, ero OKUCIUTEIIbHBIC

CBOMCTBaA

https://m.eds00.ru/039d69c8
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du3nueckue 1 XUMUYSCKUE CBOMCTBA XKelle3a

bub6mmoreka [JOK

91 U ero coenuHeHnH. [lomydenne n mpuMeHeHNE 1 https://m.eds00.ru/1b7§8741
CILTAaBOB JKeJie3a
92 ®du3nyeckre U XUMHUYECKHE CBOMCTBA MEIU U 1 bubmmoreka [JOK
e€ COeIMHEHNH, NX IIpUMEHEHNE https://m.edsoo.ru/2bc0f954
o | e oo o man | Buorera 10K
A ’ p ' https://m.edsoo.ru/b1f2beal
I'MIPOKCOKOMILIEKCHI IIMHKA
IIpakTudeckas pabora Ne 8. Perenue Buborexa L[OK
94 JKCIEPUMEHTAILHBIX 33]1ad 110 TEME 1 )
N N https://m.edsoo.ru/a6e352ea
MeTaiipl TOO0YHBIX MOATPYIIIT
95 Pemienne 3aga4 pa3audyHBIX THIIOB 1 bubmorexa LHOK
At p https://m.eds00.ru/a8h83d83
9% O06001IeHne 1 CUCTEMATH3ANNS U3yIEHHOTO 1 bubamnoreka [HOK
Mmarepuaia no reme "Merayuibr" https://m.edso0.ru/e91fe975
N N Bbubanoreka [HOK
7 HToroBBIit KOHTPONbHbI TECT ! https://m.edsoo.ru/83f63ea3
08 pasmanin seronerccrma o o mayan 1 Bumorera LIOK
p ' Y https://m.edso0.ru/080fe1f0
METOIaX UCCIICAOBAHMUS BEIIECTB
99 xmcororo nponssonersa. Mpovsmrenmse 1 Bumorexa LIOK
. https://m.edsoo.ru/2e45a44f
CHOCO6BI IMMOJTY4YCHUA BAXXHCUIIINX BCIICCTB
100 cpomssmero nochencrmn Xomman snoposse 1 BuGrorera LIOK
pes A ' AP https://m.edso0.ru/9f11bf51
yenoBeka. JIekapCTBEHHbIC CPeICTBA
101 mmenoi Sesonacnoom. Koewermieorne ) Bumorexa LIOK
) https://m.edso0.ru/1f7b5bd2
nap@roMepHbie cpeacTBa. bbITOBas XuUMus
XuMusl B CTPOUTENBbCTBE. BakHelmue
102 CTPOUTENBHBIE U KOHCTPYKIIMOHHbBIE 1 bubmuoreka [IOK
MaTepuanbl. XUMUS B CEITLCKOM XO3SHCTBE. https://m.edso0.ru/61e69003
Opranndeckre 1 MUHEpalIbHbIE yI100peHus
OBUIEE KOJIMYECTBO HACOB I10 102

[TPOIT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
» Xumus; yrayonennoe ooyuenue, 10 kinace/ Epemun B.B., Ky3smenko H.E., Tepenun B.1.
u ap.; nox penakuueit Jlyauna B.B. OOuiecTBo ¢ orpaHiYeHHONH OTBETCTBEHHOCTHIO
«IPODAy; AxunonepHoe oomectBo «M3narensctBo «lIpocBemenne»
» Xumus; yriuyonennoe odyuenue, 11 kinace/ Epemun B.B., Ky3emenko H.E., JIpoznos
A.A., u 1p.; mox penakuueit Jlyauna B.B. OOmiecTBo ¢ orpaHM4eHHONW OTBETCTBEHHOCTHIO
«IPODAy; AxunonepHoe oo6mectBo «M3narensctBo «lIpocBemenner»

METOANUYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA
Metoanueckoe nocobue k yueonuky Xumus, 10 kimace/ Epemun B.B., Ky3pmenko H.E.,
Hpo3noB A.A. u apyrue; nox peaaknuei Jlynnaa B.B., AkuponepHoe o0I1ecTBO
"N3narenscrBo "lIpocsemienue”
Metoauueckoe nocobue k yueOnuky Xumus, 11 knacc/ Epemun B.B., Ky3smenko H.E.,
HposnoB A.A. u apyrue; nox peaakuuei Jlynuna B.B., AkuronepHoe o0I11ecTBo
"UznarenbctBO "[IpocBenienue"

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
Poccwuiickas anekrponnas mkoia https://resh.edu.ru
OmnuaiiH-peiakTop XUMUUECKUX CTpyKTyp https://drawchemistry.io/en/

HPUJIOXEHHUE
KanennapHo-reMaTu4yeckuii JIaH ¢ yueToM padoueii mporpaMMbl BOCIUTAHUS
10 kaace
Moayab BoCHUTATEIBHOM Bcero IIpakTu4eckue
Ne Haspanmue pasgena .
nporpamMmsl «I1IKoJIbHBIH YPOK» | KOJI-BO YacoB padoTsI

III yeTBepTH

1. | Kucnoponaconepskamue JleHnb poccuiickoil HAyKu 1
OpPraHMYECKUE COSMHEHUS

IV gerBepTh

2. | AzoTcoaepxkarue JleHb KOCMOHABTUKH

1 -
OpraHUYECKUE COCTUHEHUSI
3. | AzoTcoaepxkarne BcemupHblil eHb 3eMin 1
OpraHMYECKHE COEMHEHUS
11 knace
Moayab BoCHUTATEIBHOM Bcero IIpakTu4eckue
Ne Ha3Banue pazgeJia .
nporpamMmsl «IIIKoJIBHBIH YPOK» | KOJI-BO YaCOB padoThI
111 yeTBepTH
1. | Heopranuueckast Xumust ‘ JeHs poccuiickoil HayKu 1 -
IV 4erBepTH
2. | Heopranmueckast xumust JleHb KOCMOHaBTHKHU 1 -

3. | Heopranuueckas xumus BcemupHnslil n1eHp 3eMin 1 -
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