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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma 1o XMMUU Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yJbTaTaM
ocBOoeHUsl (peaepasibHONW 00pa30BaTEILHON MPOrpaMMbl CpeIHEro OoOIIero
obpazoBanusa(DOI1 CO0), MpeACTaBICHHBIX B denepabHOM
rocyJapcTBeHHOM obOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuétrom Konueniuu
npernojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTeNbHBIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
oOpasoBaTeIbHbIE MPOTPAMMBI, U OCHOBHBIX MOJOXKEHUN «CTpaTeruu pa3BUTHUs
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuUMHUSI Ha ypOBHE YriayOJEHHOTO W3y4YeHHs 3aHUMAET Ba)KHOE MECTO B
CHUCTEME ECTECTBEHHO-Hay4yHOro oOpa3zoBaHus ydamuxcs 10-11 xmaccos.
N3yuenne mnpenmera, peanuzyeMoe B YCIOBUAX AuBPEpeHIIMPOBAHHOTO,
npouiIbHOrO0 00y4YeHHs, NPU3BAHO OOECNEeYuTh 00I1e00pa30BaTENbHYI0 U
OOIIEKYJBTYPHYIO TOJATOTOBKY BBIITYCKHUKOB IIIKOJIBI, HEOOXOIUMYIO st
aJanTalyyi UX K OBICTPO MEHSIOUIUMCS YCJIOBHSM U3HU B COLIMYME, a TaKKe
Uil TIPOJIOJDKEHHsS  OOydeHHs B OpraHu3alusx MpogecCHOHAIBHOTO
oOpa3oBaHHs, B KOTOPBIX XUMHUS SIBISE€TCS OJHOM W3 TNPUOPUTETHBIX
JTUCITUTUINH.

B nporpamMmme mo XUMHM Ha3Hau€HHE TNpeaMeTa «XUMHS» MOTydaeT
NoJpOOHYI0 HWHTEPHPETAlUI0 B COOTBETCTBUM C OCHOBOIOJIAralOIIMMU
nonoxeausimu @I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH, COAEp>KaHus,
pe3ynbTaToB OOy4eHHUsS U TpPeOOBaHUI K YPOBHIO MOATOTOBKU BBITYCKHHKOB.
CBHUIETETHECTBOM TOMY SIBIISIFOTCS CJIEAYIONINE BBIMOIHIEMBIE MPOTPAMMON 10
XUMHUH QYHKITUU:

e uH(}pOpPMAIMOHHO-METOANYECKAs, peanu3alus KOTOopoil obecreunBaet
MOJIYYCHHUE TIPEJCTABICHUS O IIENIAX, COAEpPXKAHUM, OOIIEH CTpaTeruu
oOydeHMs, BOCIUTAHUA W Pa3BUTUSA OOYYAIONIUXCS CPEACTBAMU
npenMeTa, N3y4aeMoro B paMKax KOHKPETHOTO MPOQHIIS;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTopas npeaycMaTpUuBaeT
onpeJiesieHHe: MPUHIMIIOB CTPYKTYPUPOBAHUS M MOCIEI0BATEILHOCTH
U3y4yeHHUs yueOHOro MaTepuaia, KOJMYECTBEHHBIX U KaU€CTBEHHBIX €ro
XapaKTePUCTHUK; TIOJIX0/I0B K (DOPMHUPOBAHUIO COJIEPIKATEITLHON OCHOBBI
KOHTPOJISI U OICHKHM 00pa30BaTENbHBIX JOCTIKEHUN O00Yy4aromuxcs B
paMKax HMTOrOBOM arTecTaliid B (opMe €IMHOr0 TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUHU.



[Iporpamma ajist yrimyOiaEHHOTO U3YUYCHUS] XUMUU:

e YCTaHaBJIMBAET UHBAPUAHTHOE MPEAMETHOE COAECPKaHUE, 00I3aTEILHOE
JUISL U3y4YEHHs] B paMKaxX OTIEIbHBIX Tpoduied, mnpeaycMaTpuBaeT
pacripefieyieHie U CTPYKTYpUpPOBaHHME €ro IO KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSM/pa3fiesiaM Kypca;

e J1aT MpUMEPHOE pacipeaesiecHue y4eOHOro BpeMeHHU, PEKOMEHAYEeMOro
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpeIJaracT MNPUMEPHYIO IOCIEIOBATEILHOCTh HU3Y4YEHUS Y4eOHOro
Marepuaia ¢ y4ETOM JIOTUKH TTOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e JaéT METOJUYECKYI) MHTEPIpPETANI0 LeJed U 3aJa4 U3y4YeHUs
npeaMeTra Ha  yrIyOJaE€HHOM YpOBHE C  Y4€TOM  COBPEMEHHBIX
NPUOPUTETOB B CHCTEME  CpelHero  oOlmero  oOpa3oBaHWs,
COJICP)KATENIbHOM  XapaKTePUCTUKU  IUIAHUPYEMBIX  PEe3YyJIbTaTOB
OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON MPOTPAMMbI CPEHETO OOIIEro
o0pa3zoBaHus (JTUYHOCTHBIX, METANIPEAMETHBIX, MPEIMETHBIX), a TAKKE
c yuy€TOM OCHOBHBIX BHJOB Yy4e€OHO-IO3HABATEIbHBIX JICHCTBUIA
00y4aromerocsi o OCBOEHUIO COAEePKaHuUs MPEAMETA.

[lo BceM Ha3BaHHBIM MO3UIUSM B MPOrpaMMe MO XUMHUHU MPEeAyCMOTpEeHa
IPEEeMCTBEHHOCTh C OOYy4YeHHMEM XUMHUHW Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TpenelaMd YCTAaHOBJIEHHOW MPOrpaMMoOil 10 XUMHUU
o0s3aTeNbHONM  (MHBAPUAHTHOM)  COCTABIISIONIEH  coAep)KaHusi  y4eOHOro
npenMera «XuUMHUS» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapHAaTUBHOMU
COCTaBIIAIONICH, KOTOpas JIOJDKHA  OMNpEAeNsTbcsl B COOTBETCTBUU  C
HaIlpaBJIeHHEeM KOHKPETHOTO Mpoduist o0ydeHUsI.

B cootBeTcTBUM ¢ KOHUENTyalbHbIMH TosoxeHusmu PI'OC COO o
HA3HAYEHUU TIPEAMETOB 0a30BOT0 W YIIIYOJIEHHOTO YPOBHEH B CHCTEME
muddepeHnmpoBaHHOTO 00YYEHHUSI Ha YPOBHE CpEeIHEro o0imero oOpa3oBaHUS
XUMHS Ha YPOBHE YIIIYOJIEHHOTO W3Yy4YeHHUs HalpaBieH Ha peaJu3aluio
MIPEEMCTBEHHOCTH C TMOCJIEAYIOIIMM 3TalloM MOJY4YeHUSI XUMHYECKOIO
oOpa3oBaHHsA B pPaMKax HU3YYCHHs CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX  JUCIHUIUIMH B By3aX W OpraHu3alusx  CPEeIaHEro
mpodeCcCHOHALHOTO 00pa3oBaHMs. B 93ToM CBSI3M HW3ydeHHE IIpeaMeTa
«XUMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACUIMpPEHUE U YIIIyOJeHue
TEOPETUYECKON M TPAKTUYECKON MOATOTOBKH OOYYAIOIIMXCS, BHIOpABITUX
ompenenéHapli  mpodwib 00ydeHHs, B TOM 4HCIE€ C MEPCHEKTUBOU
MOCJEAYIOMIETO TMOJYyYEeHHs] XUMHUYECKOro oOpa3oBaHUsS B OpraHU3alUiX
npodeccuoHanbHoro oopazosanusi. Hapsiny ¢ atum, B cBete TpedoBanuit ®I'OC



COO x nmaHupyemMbIM pe3ylibTaTaM OCBO€HUs (peaepalibHONW 00pa3oBaTeIbHON
MporpaMMbl CpeAHEro o0I1ero oOpa3oBaHUs H3YUYEHUE MpeaMera «XUMHUsI»
OPUECHTHPOBAHO TAaKXK€ Ha pEHICHUE 3aJa4 BOCIHUTAHUS U COIUAIBLHOTO
pa3BuTUsa oOydarommxcs, Ha (GOPMUPOBAHUE Y HUX OOIIEHHTEIUICKTYaIbHbBIX
YMEHHI, YMEHUH palMoHAIM3alUU y4eOHOTo TpyAa U 000O0IIEHHBIX CIIOCOOOB
NEeATeNIbHOCTH, UMEIOIIUX MEXIUCIUIUIMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.

CocrapisitoniuMu ~ TipeMeTa  «XHUMHUS» Ha ypPOBHE  YriayOJIEHHOTO
U3YUYEHUS SBISIOTCS YIIIyOa€HHBIE Kypehl — «Opranudeckast xumus» u «OO01mas
U Heopranudeckas xumusi». [Ipu ompeneneHud MOAXOIOB K OTOOpY U
CTPYKTYpHOW OpPTaHU3allMU COACPKAHUS dTUX KYpPCOB B MPOrpaMme MO XUMHUU
3a ocHoBy mpuHATH noyioxkeHus GI'OC COO o pazmuuusx 06a3oBOro u
yriayOaEHHOro YpOBHEH U3YUEHHS MPEeIMETA.

OcHoBY copaepxkanusi kypcoB «Opranuueckas xumusi» u «OOmas u
HEOpraHuyecKkass XUMHS» COCTABISAET COBOKYITHOCTb MPEIMETHBIX 3HAHUU H
YMEHUM, OTHOCSIINXCS K 6a30BOMY YPOBHIO M3Yy4CHUS IpeaMeTa. JTa cucreMa
3HAHMM TIOJIy4aeT OMNpeAeIEHHOE TEOPETHYECKOE JOIMOJHEHHE, MO3BOJIAIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINA O00BEM (HaKTOJIOTHIECKOTO
maTepuana. Tak, Ha yriayOJE€HHOM YpPOBHE HM3Yy4eHHUs MpeaMeTa olecredeHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBEJNHYEHUS] OObEMA 3HAHUUA O XUMHUYECKHUX
AJIIEMEHTAaX U CBOMCTBAX UX COCMHEHUN Ha OCHOBE PACIIMPEHUS U YIriyOJieHus
NpEeJICTaBIICHUH O CTPOCHUH BEIIECTBA, XUMUYECKOM CBA3U U 3aKOHOMEPHOCTAX
NPOTEKaHMs] PEeaKIMii, paccCMaTpUBAEMbIX C TOYKH 3pPEHUS XUMHUYECKOU
KWUHETUKH W TEPMOJMHAMHUKHU. M3ydeHue MepuoJUYecKOro 3akoHa U
[lepuonuyeckoit  cucTeMbl  XMMHUYECKMX  DJIEMEHTOB  Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHMYECKHUX TMPEJCTABICHUSIX O CTPOCHUU aToMa.
XuMHYECKasi CBSA3b OOBACHIETCS C TOUYKH 3PEHHS] DHEPTreTUYECKUX M3MEHECHHI
mpu €€ 00pa3oBaHUM U Pa3pyIICHUH, a TAKKE C TOYKU 3PEHUS MEXaHU3MOB €€
oOpa3zoBanusa. M3ydeHune TUIIOB peakmuii AOMONHSETCS (OPMHUPOBAHUEM
MPEACTaBICHUNA 00 3JIEKTPOXUMHUUYECKUX Mpolieccax U JIEKTPOJIU3E PacIiaBOB
U PAcTBOPOB BelIECTB. B Kypce OpraHMYecKol XUMHUU MpPU PACCMOTPEHHUH
PEaKIMOHHON CIMOCOOHOCTH COCAMHEHHWH yaenseTrcs o0co0oe BHUMAaHHE
BOIIpOcaM 00 DJJIEKTPOHHBIX d(pQeKkTax, O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaxX U MEXaHU3MaX PEaKIUil.

Ocoboe 3HaueHHWE WMEET TO, 4YTO Ha COJEpKAHHE KypCOB XUMUU
YIIyOJEHHOTO YpOBHSI H3YyYEHHS JUIsl KIJIACCOB OMNPEAETIEHHOro mnpoduiis
(rmaBHBIM 00pa3oM Ha WX CTPYKTYpY M XapakTep IOTMOJHEHWH K oOmen
CUCTEME MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEKHbIC NTpeAMEThI. Tak,
HarpuMep, B COACPKAHUU TMpeAMeTa JUIsl KIACCOB XUMHUKO-(U3UUYECKOTO



npoduiia Oosbloe 3HaYeHUE OyAYT UMETh 3JIEMEHTHI y4eOHOro mMaTepuasia o
oOmei xumuu. [lpy M3yueHuu mnpeaMera B JAHHOM Ciydae aKLEHT Oyner
ClellaH Ha OOIIHOCTh METOJOB IO3HAaHHSA, OOLUIHOCTh 3aKOHOB U TEOpHUH B
XUMHHU U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAs Teopusi (MOJEKyJsipHas TEOpHs B
(¢u3MKe), 3aKOHBI COXpPAHEHUsT MAacChl M HHEPrUH, 3aKOHBl TEPMOIUHAMUKH,
ANEKTPOJIN3a, IPEACTABIECHNS O CTPOCHUU BEIIECTB U APYIOE€.

B 10 )€ Bpems B coaepKaHuUM MpeaMeTa il KJIacCOB XHMHUKO-
Ouonornyeckoro npoduiisg 0oNbIINKA yAenbHbIA BeC OyAeT UMETh OpraHudecKas
xumusi. B 3TOM ciiydae mpejocTaBisieTcsl BO3MOXKHOCTB  JUIsi  Oojee
O0OCTOSITENIBHOTO ~ PAaCCMOTPEHHUS] XUMHUYECKOM OpraHu3alMd KJIETKH Kak
OMOJIOTUYECKON CHCTEMBbl, B COCTaB KOTOPOW BXOJST, K MpUMEpPY, TaKue
CTPYKTYPHbIE KOMIIOHEHTBI, KakK JUIMUJbI, OEJIKU, YIIeBOJbI, HYKJICHUHOBBIC
KHUCIJIOTHI U apyrue. [Ipu 3TOM 3HaHUSA O COCTaBE M CBOMCTBAaX NpeACTaBUTENEH
OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB CIIYKAT OCHOBON MJISI M3Yy4YEHUS
CYILIHOCTH MpoIieccOB (POTOCUHTE3A, IbIXaHHUs], TUILEBAPEHUSI.

B nnane QopmupoBaHMS OCHOB HAy4YHOT'O MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAYyYHBIX METOJIOB TO3HAHUS W OIbITAa NPAKTUYECKOTO MPUMEHEHHUS
HAy4YHBIX 3HAHUN HU3Y4YEHHUE TMpeaAMeTa «XUMHs» Ha YriyOJEHHOM YpOBHE
OCHOBAHO Ha MEXKIIPEIMETHBIX CBS3SIX C YUCOHBIMU MPEAMETAMH, BXOASIINMH B
cocTaB  TpeaAMETHbIX  obnactelt  «EcTecTBeHHO-HayuHbIE  IMPEAMETHI»,
«Marematuka 1 HHGopMaTuKa» U «Pycckuil sI3bIK U TUTEpATypaY.

[Tpu m3ydyenun yueOHOro mpenMera «XUMHsD» Ha YTIIyOJIEHHOM YpOBHE
TaKk)Ke, KaK Ha YPOBHE OCHOBHOT'O M CpEIHEro oOlmiero ooOpasoBaHus (Ha
0a30BOM  ypOBHE), 3ajayeil  TMEPBOCTCIICHHOM  3HAYUMOCTHU  SIBIISICTCS
dbopMupoBaHUE OCHOB HAayKM XHMHH KaKk o00JacTH  COBPEMEHHOTO
€CTECTBO3HAHUSA, TMPAKTUYECKOW [JEATEIbHOCTH YeJIOBEKa M OJHOr0 W3
KOMITOHEHTOB MHUPOBOW KYJbTyphl. PemieHue 3Tod 3amauu Ha yriayOnEéHHOM
YPOBHE W3y4YE€HUs MPEAMETA MPEAIO0JIAracT peaJnu3altio TAKUX LeJIel, KaK:

e (opmupoBaHHME TpENCTABICHUN: O MAaTePHUATBLHOM E€IWHCTBE MUPA,
3aKOHOMEPHOCTAX W II03HABAEMOCTH SBJICHUW IIPUPOABI, O MECTE
XUMHUHA B CHUCTEME €CTECTBEHHBIX HAayK M €€ Beaylled poJud B
0o0ecrevYeHnn YCTOWYMBOTO pa3BUTUSL UEJIOBEYECTBA: B PELICHUU
poOJIeM 3KOJIOTHICCKON, SHEPreTHYSCKOM U MHIINEBOM OS301MacHOCTH,
B Pa3BUTUM MEAUIMHBI, CO3JaHUM HOBBIX MAaTEpPUATIOB, HOBBIX
HUCTOYHUKOB DHEPIHH, B o0ecreyeHnu pPalMOHAIBLHOIO
OPUPOJONONB30BaHMs, B (HOPMHUPOBAHMM MHUPOBO33PEHUS U 0OIIEH
KyJIbTYypbl ~YE€JIOBEKa, a TakXKe HKOJIOTMYECKH OOOCHOBAaHHOTO
OTHOILIEHHUSI K CBOEMY 30POBBIO U IIPUPOIHOMU CpeELE;



OCBOCHHE CHCTEMBlI 3HAaHMH, JI€XKAIIMX B OCHOBE XHUMHUYCCKOM
COCTAaBJISIOIICH €CTECTBEHHO-HAYy4YHOU KapTUHBI MHUpa:
dbyHIaMEHTaIbHbIX MOHATHH, 3aKOHOB U TEOPHUN XUMUU, COBPEMEHHBIX
IIPEJICTABIIEHUN O CTPOSHUM BEIIECTBA HA Pa3HBbIX YPOBHAX — ATOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAJIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKUX PEAKLIUM, O
XUMUYECKOM PaBHOBECHH, PacTBOpax M JHUCHEPCHBIX CUCTEMax, 00
OOIIMX HAYYHBIX MIPUHIIUIIAX XUMUUECKOTO MPOU3BOJICTBA;
dopmupoBanue y  oOydaromuxcs  OCO3HAHHOTO  IMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUU JJIs1 OOBSICHEHUS
KITFOUEBBIX HJEH W MpOoOJeM COBPEMEHHOW XUMUH, JJIsi OOBICHEHUS U
MPOTHO3UPOBAHUS  SIBIICHUM, HMMEIOIIUX  €CTECTBEHHO-HAYYHYIO
IPUPOJy; TPAMOTHOTO pelieHUus NpoOJeM, CBA3aHHBIX C XUMUCH,
MIPOrHO3UPOBAHUS, AaHAJIW3a M OLEHKU C IMO3UIUKA 3KOJIOTHYECKOU
0€30MMacHOCTH  TOCJEACTBUNA  OBITOBOM M TPOU3BOACTBEHHOMU
NESITEIBHOCTA YEJIOBEKA, CBA3aHHOW C XUMHYECKHMM ITPOU3BOJICTBOM,
UCITOJIb30BAaHUEM U TTepepabOTKOM BEIECTB;

yrayOJIeHHe TPEeJCTAaBICHUH O HAy4YHBIX METOJaX TO3HaHWI,
HEOOXOAUMBIX JJISI TIPUOOPETEHHSI YMEHHH OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBICHECHHS XMMHYECKUX SBJICHHH, HMEIOIIMX MECTO B
IIPUPO/IE, B MPAKTUYECKOM JIEATEIIBHOCTH U MOBCEIHEBHOMN KU3HMU.

B mnane peanm3anuy mepBOOYEPETHBIX BOCHHUTATEIBHBIX M Pa3BHUBAIOIINX
(GYHKIHI [IEJIOCTHON CHCTEMBI CPEeJHETo 001Iero oopa3oBaHus IPH U3yYCHUU
npeaMeTa «XHMHS» Ha YOIYOJIEHHOM ypOBHE OCOOYIO aKTYyaJIbHOCTb
pUOOPETAIOT TaKKE LEIH U 33a]1a4H, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TO3HABAEMOCTU SIBICHHUN MPHUPOIBI,
YBOXEHHUS K TMPOIECCY TBOPYECTBA B O0JACTH TEOPETHUYECKUX U
MIPUKJIATHBIX UCCIEIOBAHUN B XUMUH, (DOPMUPOBAHHE MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO U TIO3HAHWIO, CIIOCOOHOCTEN K
CAMOKOHTPOJIKO M  CaMOBOCIMTAaHHUIO HAa  OCHOBE  YCBOEHUS
00111eUEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE [O3HABATENIbHBIX HMHTEPECOB, HWHTEJUIEKTYaJbHBIX U
TBOPUYECKHX CIOCOOHOCTEH oOydaronuxcs, (GopMUpPOBaHHWE y HHX
CO3HATEJIIPHOTO OTHOMICHUS K CaMOOOpa30BaHWIO W HEMPEPHIBHOMY
o0pa30BaHMIO KaK YCIOBUIO YCIEMHONW Mpo(ecCHOHaTbHON U
0O0I11IeCTBEHHOM ESTEIbHOCTH, OTBETCTBEHHOTO OTHOILICHHS K CBOEMY
3I0POBBIO U TOTPEOHOCTHU B 3JJ0POBOM 00pa3e KU3HU;



e (opmMupoBaHHEe YMEHMIA W HABBIKOB Pa3yMHOTO MPHPOIOIOIH30BAHNUSA,
pa3BUTHE  DKOJIOTHYECKOW  KYJIBTYpPhI, MPUOOpPETEHHWE  OIbITa
00111€CTBEHHO-TI0JIE3HOM IKOJIOTUYECKOUN eI TEILHOCTH.

OOmiee 4KMCIIO 4YacoB, NPEAYCMOTPEHHBIX JUIA M3YYCHHS XUMHU Ha
yriay0JIeHHOM ypOBHE cpeHero oluero odpa3zoBanusi, cocrapisier 204 yacos:
B 10 xmacce — 102 gaca (3 gaca B Hemenmto), B 11 kmacce — 102 gaca (3 gaca B
HEJICITIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMUHM.

IIpenmer u 3HaYeHUE OPraHUYECKOW XUMHH, M[PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeAUHEHHM.

DNEeKTpOHHOE CTPOCHHE aTroMa Yriepoja: OCHOBHOE U BO30yXkAEHHOE
COCTOsIHUSI. BaJleHTHBIE BO3MOXHOCTH aToMa yriepojaa. XHUMHUYECKasl CBSA3b B
OpraHMYecKUX COEAMHEHMSIX. THmbl THOpUIM3ALMM ATOMHBIX OpOUTanen
yriaepoaa. MexaHuzMbl 00pa3oBaHMsS KOBaJEHTHOW CBsA3M (OOMEHHBIM U
JOHOPHO-aKIEeNTOPHBIN). TUIBI TEepeKpbIBaHUS aTOMHBIX OpOUTanei, - u -
cBs3u. OnuHapHasi, [BOMHAas M TpoitHast cBsi3b. CrocoObl pa3pbiBa CBs3ei B
MOJIEKYyJlaX OpraHuyeckux BemiecTB. I[loHATHE O CBOOOJHOM pajauKaie,
Hykieodue u anekTpodure.

Teopust cTpoeHus opranudeckux coeauHeHuii A.M. bBytiepoBa u
COBPEMEHHBIE MPEJCTABICHUS O CTPYKType MOJEKYJd. 3HAYEHUE TEOpUHU
CTPOCHHSI OpPraHMYECKHUX COEOUHEHHU. MONeKylsipHble W CTPYKTYpHbIE
dopmynbl.  CTpykTypHble GOpMYJBl  pa3jMYHBIX  BHUJAOB: pa3BEPHYTas,
COKpanléHHas, ckenetHad. M3omepusa. Bunel un3omepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAs. OJEKTPOHHBIE A(P(GEKThl B MOJEKYyJlaX OpPraHUYEeCKUX
coeMHEHUN (MHIYKTUBHBIN U ME30MEPHBIN 3P EKTHI).

[IpencraBnenne o kiaccuukanuu opraHudeckux BemiecTB. [loHsTHE O
(b yHKIIMOHAIBHOM rpymIie. ['omomorwus. ['oMmomornueckue PAIBI.
Cucrematnyeckass HoMmeHKiarypa opranudeckux coeauHenuii (IUPAC) u
TPUBUAJIbHBIE HA3BAHUS OTEJIbHBIX MTPEIACTABUTEIICH.

OcobenHocTH U KIaccuUKAIMs OpraHuYecKuX peakiunii. OKUCTUTENBHO-
BOCCTaHOBUTEJIBHBIE PEAKLIUN B OPTaHUYECKON XUMHMH.

OKCHEpUMEHTAIBHBIE METOJbl W3YYEHUS BEIIECTB M HMX MPEBpaALICHUI:
O3HAKOMJIEHHE ¢ O00pa3llaMM OpPraHMYECKHUX BEUIECTB W MaTepualaMH Ha UX
OCHOBE, OMBITHI 10 MPEBPALIEHUIO OPraHMYECKUX BEIIECTB IPU HArpeBaHUU
(nnaBneHue, oOyriMBaHUE U TOPEHHUE), KOHCTPYUPOBAHUE MOJEIEH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['oMonorudeckuii psj ankaHoB, o0mas Gpopmyia, HOMEHKIATypa
U U30MepUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI aJIKAHOB,



sp3-rubpuauszanus aToMHBIX OpOWTanedl yriepoma, G-CBA3b. DusnuecKue
CBOMCTBA AJIKAHOB.

XUMHUYECKUE CBOMCTBA allKaHOB: PEAKIMHU 3aMENICHUs, HU30MepHu3allui,
JNETUAPUPOBAHMS, LIMKIU3AINH, IUPOJIN3a, KpeKuHTa, ropenus. [IpencraBnenue
0 MEXaHU3ME PeaKIui paguKalIbHOTO 3aMEIICHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huxnoankanel. OOmas  ¢opmyna, HOMEHKIATypa U H30MEpHUS.
OCOOEHHOCTH CTPOEHUS W XUMHUYECKHX CBOMCTB MasbIX (IUKJIOMPOIIAH,
UKJIOOyTaH) U OOBIYHBIX (I[MKJIOTIGHTAH, IMKJIOTEKCaH) IMKIOAJIKAaHOB.
Cnioco0bI MOTy4eHUs U IPUMEHEHHE ITUKII0ATKaHOB.

Ankensl. ['oMonoruueckuid  psii  ajdkeHoB, oOmas  ¢gopmyra,
HOMEHKJIaTypa. OJIEKTPOHHOE€ U TMPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII
a7KEHOB, SP>-TMOPUIM3alMs ATOMHBIX OpOMWTanell yriaepoaa, G- U M-CBSA3H.
CrpyktypHas W TreoMeTrpuueckas (LIHMC-TpaHc-) wu3oMmepus. Dusnyeckue
CBOMCTBA QJKEHOB. XHWMHUYECKHE CBOMCTBA: pEAKIMUH MPUCOCTUHEHUS,
3aMeNIeHUs B 0-TI0JI0KEHUE TIPU JBOMHOM CBSI3U, MOJIUMEPHU3AIUU U OKUCIICHHUS.
[IpaBmiio MapkoBHrkoBa. KayecTBEeHHbIE pEakIUMM Ha JABOWHYIO CBS3b.
Crioco0ObI oJTy4YeHHUsT ¥ PUMEHEHHUE aJTKEHOB.

AJIKaJIMEHBI. Knaccuduxanus aJKaJMeHOB (conpsiKEHHBIE,
U30JUPOBAHHbIE, Kymyauposanusie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHUS H
XUMHUYECKUX CBOMCTB CONPSKEHHBIX AUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tomumepu3zarmus conpspkEHHBIX qUeHOB. CrocoObI MOMYyYeHUS W MPUMEHEHUE
aJIKaIUCHOB.

Ankuael.  ['omomormyeckuii  psg  ajdkuHOB, oOmas  ¢opmyia,
HOMEHKJIATypa M HM30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI ~ QJIKHHOB, SpP-THOpHAM3alMs aTOMHBIX OpOWTajel  yriepoja.
@OU3UYECKUE  CBOWCTBA  QJIKMHOB. XHMMHUYECKHME  CBOWMCTBA:  pPEaKIHUU
MPUCOCINHEHUS], IUMEPU3AllUd W TpPUMEpU3alMH, OKHUCICeHHS. KHCIOTHBIE
CBOWCTBAa AJIKMHOB, MMEIOIIMX KOHUEBYIO TPOWHYHK CBf3b. KauecTBeHHBbIE
peaKIuu Ha TPOUHYIO CBA3b. CIIOCOOBI MOYUCHUS W MPUMEHEHNE aJIKMHOB.

ApomaTuyeckue yrieBoJopobl (apeHbl). ['oMonoruyeckuili psii apeHos,
obmass  ¢opMyna, HOMEHKJIATypa H  H30MEpHUS.  ODIJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHHE MOJICKYNbl OeH30ma. DuU3nYecKkne CBOMCTBA
apeHoB. XMMHUYECKHE CBOKMCTBA O€H30J1a M €r0 TOMOJIOTOB: PEAKIIMHU 3aMEIICHUS
B OCH30JIbHOM KOJIBIIC M YTJICBOJIOPOTHOM PAJIMKaJE, PEaKIUu MPUCOSTUHCHHUS,
OKHCJICHHE ToMoJioroB OeH3ona. IIpeacraBinenne o0 OPUEHTUPYIOIIEM
JIEUCTBUU 3aMeCcTUTEee B OCEH30JbHOM KOJIBIIE HA MpUMEPE aIKUIbHBIX
paauKanoB, KapOOKCUIBHOU, THAPOKCHILHONW, aMHUHO- M HUTPOTPYIIIIBI, aTOMOB



rajioreHoB. OCOOEHHOCTH XHMMHUYECKUX CBOWCTB crtupoda. llomumepusanus
ctuposna. CnocoObl MOTyYEHUS! ¥ IPUMEHEHUE apOMaTUYECKUX YIIIEBOIOPOIOB.

[Ipuponneiii  ra3. IlomytHeie HedTsaHble TrTa3pl. Heptp u €€
npoucxoxaeHue. KameHHbId yroib U OpOAYyKThl ero mnepepadotku. CrnocoOsbl
nepepaboTKu He(PTHU: MEeperoHka, KPEeKUHT (TEPMUUYECKUM, KaTaTUTHYECKUI),
pudopmunr, nuponus. IIpoayktel nepepaOoTku HedTH, WX NPUMEHEHHE B
MPOMBIIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEX]y pa3IMUHBIMU KJIACCAaMU YTJIEBOIOPOIOB.

DNEeKTPOHHOE CTPOCHHE TaJIOreHNPOU3BOJIHBIX YIIIEBOAOPOA0B. Peakiuu
3aMeIlleHHs] TrajoreHa Ha THAPOKCOIpyNNy, HUTPOIrpyImy, UHAHOTPYIIY,
amuHorpymnmy. JlelicTBUe Ha TrajaoreHIpoU3BOJHBIE BOAHOTO M CHUPTOBOIO
pacTBopa MmENoun. B3anMoaencTBue IUrajaoreHajJKaHOB ¢ MAarHUEM U LIMHKOM.
[lonsiTue 0  MeTa/NIOOPraHMYECKUX  coeluHeHusx.  Hcmonb3zoBaHue
raJIOTeHNPOU3BOIHBIX YTIEBOJAOPOIOB B OBITY, TEXHHKE M TpPU CHUHTE3E
OpraHUYeCKUX BEIECTB.

OKCHepUMEHTAJIbHBIE METO/bl M3Y4YEHHUS BEIIECTB M MX MpEeBpalleHUI:
u3yueHrue  (U3MYECKUX  CBOMCTB  YIJIEBOJOPOAOB  (pacTBOPUMOCTH),
KayeCTBEHHBIX PEAKIUI YIIIEBOJOPOAOB PA3IMYHBIX KJIaccoB (0OeciBeYnBaHUe
OpOMHOI WJIM MOAHOW BOJBI, PACTBOpA MEepMaHTraHaTa Kajus, B3aUMOJIEHCTBUE
aleTWJIeHa C aMMHUa4yHbIM pacTBopoM okcuua cepedpa(l)), kadecTBeHHOE
oOHapykeHHe yriepoja W BOAOpPOJa B OPraHMYECKUX BEIEeCTBAaX, MOJyUYEeHHE
ATUJIEHA M U3YYEHHE €ro CBOWCTB, O3HaKOMJEHHE ¢ KoJutekiusiMu «Hedtb» n
«Yromb», ¢ oOpa3llaMH IJIacCTMAacC, Kay4yKOB W PE3WHBI, MOJICIMPOBAHUE
MOJIEKYJI YIJIEBOJOPOAOB U TAIIOT€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kuciopoaconepsxkamue opranudecKue coeJMHEHHU.

[IpenenbHble ogHOATOMHBIE CHUPThL. CTpoeHUE MOJIEKYN (Ha MpuMepe
MeTaHOJIa W 3TaHoja). ['omonormyeckuid psg, obmas Qopmyna, uU3oMepwHs,
HOMEHKJIaTypa U kiaccupukanua. Dusnueckue CBOWCTBA MpPeAETbHBIX
OJTHOATOMHBIX CIIUPTOB. BOIOpOAHBIE CBS3M MEXIY MOJIEKYJaMU CIHUPTOB.
XVMMHAYECKHE CBOMCTBA: pPEAKUMU 3aMEIIEHUs, JerujpaTalu, OKUCICHUS,
B3aUMOJIECTBHE C OPraHMYECKMMM M  HEOPraHMYECKMMH  KHCIOTAMH.
KauecTtBeHHast peakuusi Ha OJHOATOMHBIE CHUPTHL. JleWcTBUME »dTaHONA U
METaHOJIa Ha oOpraHu3M 4ejoBeka. (CrnocoObl MNOJy4YeHUs W NPHUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[IpocTeie 3¢pupsl, HOMEHKIaTypa U uzomepusi. OCOOEHHOCTH (PU3NIECKUX
Y XUMHYECKUX CBOMCTB.

MHOroaToMHbI€ CHUPTHI — STUICHIJUKONb U TIUUEpHH. DuU3nyeckue H
XMMHYECKHUE  CBOMCTBA:  pEakUMH  3aMELIEHUs, B3auUMOJEWUCTBHE  C



OpPTaHUYECKUMHU U HEOPraHWYECKUMH KHCIOTaMM, KA4eCTBEHHAs peaklus Ha
MHOTOATOMHBIE  cnupThl.  llpenctaBieHne 0  MeXaHU3ME  peakuui
HyKJ1eopuibHOrO 3aMerieHud. JleiicTBue Ha opraHu3Mm yenoBeka. CrocoObl
MOJTyYeHUS] M MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTtpoeHHe MOJEKYJbl, B3aUMHOE BIUSHUE THUAPOKCOTPYIIBI U
6en3osbHOrO siapa. Pusznueckue cporictBa perona. OCOOEHHOCTH XUMUYECKUX
cBoiicTB (eHona. KauecTBeHHble peakuuu Ha (eHon. ToxkcuyHOCTh (eHona.
Crioco0b!I osryueHus U npuMeHeHue penona. PexonpopManbaeruiHas cMoa.

KapOoHunbpHbIE COEMWHEHUS — aibJACTHUABl W KETOHBL. OJIEKTPOHHOE
CTpoeHHE KapOOHWJIBbHOW Tpynmbl. ['oMoiiornyeckue psabl albIeTUIOB U
KeTOHOB, o0miast Gopmyna, nzomepusi 1 HoMeHkIarypa. dusznyeckue cBoiicTBa
QIBJICTUIOB U KETOHOB. XHWMHUYECKHE CBOICTBA ajbJCTHAOB M KETOHOB:
peakiuu npucoequHeHus. OKUCIEHUE ambIeTHIOB, KAUSCTBCHHBIC PEaKIUy Ha
anpaeruabl. CriocoObl MOydeHUsI U TPUMEHEHUE aJIbJIETHIOB H KETOHOB.

OnHOOCHOBHBIE TpefeNnbHble KapOOHOBBIE KHCIOTHL. (OcobeHHOCTH
CTPOEHHUSI MOJIEKYJl KapOOHOBBIX KHCJIOT. M3oMmepuss W HOMEHKJATypa.
®dwu3nveckne CBOWCTBA OJHOOCHOBHBIX TMPEACITBHBIX KapOOHOBBIX KHUCIOT.
Bonopoansie cBs3u MeXAy MOJEKyJIaMU KapOOHOBBIX KHCJIOT. XHUMHUYECKHE
CBOMCTBA: KUCJIOTHBIE CBOWCTBA, peaklus dTepuuKalvm, peakiuyu ¢ yyacTHEM
yIJI€BOJOPOIHOr0 paaukana. OcOOEHHOCTH CBOWCTB MYpPaBbUHOM KHCIIOTBHI.

[loHaTHE O TPOM3ZBOMHBIX KapOOHOBBIX KHCIOT — CJIOXHBIX ddupax.
MHuoroob6pasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB HENPEACITBHBIX U
apOMaTHYECKUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCJIOT,

TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BhICIIMX KapOOHOBBIX KHCIOT:
CTEapUHOBAsA, NAJIbMUTHHOBAS, OJIEUHOBAS, JIUHOIE8As, TUHOAEHOBAs KUCIOTHI.
Crioco0sI oJTy4eHHUs ¥ MPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Crnoxnbie 3¢upsl. ['omonorndyeckuit psia, obmas Gopmya, U30Mepus U
HOMEHKJIaTypa. OU3NUECKUE U XUMHUYECKHE CBOWMCTBA: TMAPOJIM3 B KUCIOW U
IIEJIOYHOM CpeTIe.

Kupsl. Ctpoenue, puznueckre U XUMUIECKUE CBOMCTBA KUPOB: TUIPOIIU3
B KHUCJION W Tmieno4yHoi cpene. OCOOEHHOCTH CBOWCTB >KHPOB, COIEPKALIUX
OCTAaTKH HEMPEIeNbHbBIX )KUPHBIX KUCIOT. JKUpBI B IpUpo/IE.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mrast xapaktepuctruka yrieBoaoB. Kmaccudukamus yrieBogoB (MOHO-,
IU- W Tonucaxapuabl). MoOHOcaxapusl: TJIIOKO3a, (PYKTO3a, TajlaKTo3a,
pubo3a, aezokcupmOo3a. PU3NUYECKHE CBOWCTBA W HAXOXKICHHE B TMPHUPOJIE.
dortocuHTe3. XHUMHUYECKHE CBOMCTBA TJIFOKO3bl: PEAKUUMH C Y4YaCTHEM
CIIUPTOBBIX M QJIbJACTHAHOW TPYMI, COUPTOBOE W MOJOUYHOKHUCIOE OpOKEHHUE.



[IpumeneHne T1IIIOKO3bI, €€ 3HA4Y€HUE B IKUZHEACIATEIBHOCTH OpPraHU3Ma.
Jucaxapunpl: caxapo3a, MajlbTO3a M JIAKTO3a. BoccTraHaBiIMBamouye Hu
HEBOCCTaHABIMBAIOIIME aucaxapuasl. ['maponus nucaxapuno. Haxoxaenue B
npupoae M npumeHeHue. llonmucaxapuapl: KpaxMan, IIIMKOT€H W UEJIII0JI03a.
CtpoeHne MakpoMOJIEKYJ KpaxMalsia, TJIMKOT€HA W LeJUIr0io3bl. dusznueckue
CBOMCTBA KpaxMajla M LEJUIIOJIO3bl. XHMMHUYECKUE CBOMCTBA Kpaxmaja:
TUAPOJIN3, KAYECTBEHHAs peaklus ¢ HMOJAOM. XHMHUYECKHME CBOMCTBA
IEJUTIONIO3Bl:  THAPOIMN3, TMojdydeHue dGupoB mewnono3bl. [lonarue 00
UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).

DKCIEPUMEHTAIBHBIE METOJbl HM3yYEHHUS BEIIECTB M HUX MPEBPALLCHUM:
pacTBOPUMOCTh PA3JIUYHBIX CIHUPTOB B BOJI€, B3aUMOJCHCTBHE 3TAHOJIA C
HAaTPUEM, OKHUCIIEHUE STHJIIOBOIO CIIUPTA B albJETHJ Ha PACKAIEHHOM MEIHOMN
IIPOBOJIOKE, OKHCJICHWE STUJIOBOTO CIHUPTa JIUXPOMATOM Kayiusi (BO3MOXKHO
UCIIOJIb30BaHUE BUCOMATEPHUAJIOB), KAUYECTBCHHBIC PEaKIIMU Ha aJIbJICTUJIBI (C
ruapokcuom  auammuHcepebpa(l) u  ruapoxcumom  menu(ll)), peaxuums
mmnepuHa ¢ ruapokcuaom  meau(ll), xuMudeckue CBOWCTBAa pacTBOpa
YKCYCHOM KHUCIIOThI, B3aUMOJICHCTBUE pACTBOpa TIJIIOKO3bl C THUIPOKCUIOM
meau(Il), B3aumoseiicTBue Kpaxmana ¢ MOJOM, PEIlIeHNE SKCIEPUMEHTAIbHBIX
3amay o temaM «CrupTthl U QeHonbl», «KapOoHoBbie KHUCTOTHL. CIlOXKHBIE
3(UpbI».

A3o0Tcoep:Kalue OpraHudecKue coeJMHeHHs.

AMUHBI — OpraHuyYeckue NpOu3BOJHbIE ammuaka. Kriaccudukanms
aMUHOB: anu(paTUYECKUEe W aApOMATUYECKHE; TIEPBUYHBIC, BTOPUYHBIE W
Tpetuunbie. CTpoeHue MoJeKy, obmas dhopMyna, n3oMepusi, HOMEHKJIATYpa U
dbu3udeckue CBOMCTBA. XHWMHUECKOE CBOWCTBA anu(aTHYECKUX aMHHOB:
OCHOBHBIE€ CBOMCTBA, AJIKWJIUPOBAHUE, B3aUMOJCHCTBUE NEPBUYHBIX aMUHOB C
azotuctoi kucnoroi. Conu aJKuIaMMOHHUS.

AHWIMH — MpeICTaBUTEIb AMUHOB apomaTudeckoro psga. CrpoeHue
aHWINHA. B3anMmHOE BIWsSHME TpynI aroMOB B  MOJICKYJIE aHWJIMHA.
Oco0eHHOCTH XWMHUYECKUX CBOWCTB aHWUIWHA. KadecTBeHHBIE peaKkIMu Ha
anmwmH. CrnocoObl TONyYeHWs W TPUMEHEHHE ann(aTuuecKuX amMuHOB.
[lonyueHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokucnoTel. Homenknarypa u uzomepusi. OTieNbHbIE MPEICTaBUTENN
(-aMUHOKHUCIIOT: TJWALNWH, anaHuH. Ouszndeckue CBOMCTBA aAMHHOKHCIOT.
XHUMHUYECKHE CBOWCTBA AMUHOKHUCIOT Kak aM(pOTEpPHBIX OpPraHUuYECKHUX
COCIMHCHUM, PEAKIUsl TOJUKOHJICHCAIIMU, O0pa3oBaHUE TMENTHIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKHUCIOT. CHHTE3 U THAPOJIU3 ENTHIOB.



benku kak npupoaHsle monuMepsl. [lepBuyHas, BTOpUYHAS U TPETUUHAS
CTpYKTypa OenkoB. XUMHUUECKUE CBONCTBa OEIKOB: THUAPOIU3, JEHATypalusi,
KAueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

DKCIEPUMEHTANBHBIE METOAbl W3yYEHUS BEIIECTB M WX MPEBPALLCHUN:
pacTBOpeHUE OCJIIKOB B BOJE, J€HATypalus OCJIKOB MPU HArpeBaHUU, LIBETHHIC
peakiuu Ha O€JKH, peIIeHHe OHKCIEPUMEHTAIbHBIX 3a/Jad 10 TeMaMm
«A30oTconepkalue  OpraHMYecKue  coeauHeHus» u  «Pacmo3HaBaHue
OPraHUYEeCKUX COCAUHECHUI.

BbicokoMoJieKyJIsIpHbIE COeTUHEHUS.

OCHOBHBIE TOHSAITHSI XMMHUU  BBICOKOMOJIEKYJISIPHBIX  COEJIUHECHUN:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNM, CPEIHSS
MoJieKyJigpHass macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX
COEJIMHEHUHN — MOJTUMEPU3aLIUS U TIOJTUKOHICHCALIUSL.

[Tomumepubie Matepuanbl. [lmacTmacchl (MOTUATUIICH, TMOJUIPOIUTICH,
MOJIMBUHUJIXJIOPU, TOJUCTUPOJI, TOJUMETUIMETAKPHIAT, TOJIMKAPOOHATHI,
noJimdTUIIeHTepedTanaT). Ytunuzanus u nepepadoTka IacTUKa.

DJIaCTOMEPBI:  HATypajdbHBI  KaydyyK, CHHTETHYECKHE  Kay4dyKH
(6yTamueHoBBIN, XJIOPOIMPEHOBBIHN, H30MIPEHOBLIN ) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIONOK, WIEPCTh, MIENK), HCKYCCTBEHHBIE
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KApOH U JIABCaH).

[Tonumepsr CIELHAIILHOTO Ha3HA4YEeHUs (Tecon, KeBJap,
AIEKTPOINPOBOISAIIME TTOJIMMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOAbl M3YUYEHUs BEUIECTB M HUX MPEBPALICHUM:
O3HAaKOMJICHHME C oOpa3llaMH TPUPOJIHBIX M MCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMACC, KAay4dyKOB, pEIICHHE OSKCIEPUMEHTAIBHBIX 3aJady MO0 TeMe
«Pacrmo3HaBaHUeE IJIaCTMACC U BOJIOKOHY.

Pacuérnbie 3anaumn.

Haxoxnenue monekymnsipHOW (HOpMYIbI OPTaHMYECKOTO COCAMHEHHS TI0
MAaCCOBBIM JIOJISIM JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXO0XJICHUE
MOJICKYISAPHON (DOPMYJIBI OPraHUYECKOro COCIMHEHHS Mo Macce (00BEMY)
MPOJYKTOB CrOpaHus, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakuu W/WIM UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYpHOU (HOpMyIIbI
OpPraHUYECKOTO BEIIECTBA Ha OCHOBE €T0 XMMHYECKUX CBOMCTB WIIU CITIOCOOOB
MOJy4YEHUsI, OINPEIEIICHUE JOJU BBIXOJA MPOAYKTAa PEAKUUU OT TEOPETUYECKH
BO3MOXHOTO.

MeXnpeaMeTHbIE CBA3U.

Peanuzamusa MeXnNpeaQMETHBIX CBS3€A MPU H3YYEHUU OPraHUYECKOU
xumud B 10 Kkjacce OCYIIECTBISETCS 4Yepe3 MCIOJIb30BAHUE KakK OOIIMX



€CTCCTBEHHO-HAYYHBIX MOHSATUH, TaK W TOHITHHA, TPUHATHIX B OTACIBHBIX
MpeIMETax €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE MOHATHUS: SBJICHUE, HAay4yHbId (aKT,
TUIO0Te3a, TEOpHs, 3aKOH, aHalIW3, CUHTE3, Kiaccudukaius, HaOIoACHHE,
HU3MEpPeHHE, FIKCIIEPUMEHT, MOJIEITb, MOJICITUPOBAHHE.

dusnka: wMaTepus, aToM, OJJCKTPOH, IPOTOH, HEHUTPOH, MOJICKYJIa,
DHEPreTUYCCKUN YPOBEHB, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE
BEIICCTBA, (PU3MUCCKHUE BEIMYMHBI, CIMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHUS,
Macca.

buonorusi: kierka, opraHusM, 3KOcucTeMa, Ouocdepa, MeTab0IHU3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIN M reTepoTpOMHBINA THIT TUTaHUS, OpOKCHHE,
¢doTOCHHTE3, IbIXaHWE, OCJIKW, YIJICBOIbI, JKUPBI, HYKJICHHOBBIC KHCIIOTHI,
(bepMeHTHI.

["eorpadusi: mosie3HpIe UCKOTIAEMBIC, TOITLIUBO.

TexHOMOrus: MHUIIEBbIC TPOIYKTHI, OCHOBBI PAIMOHAILHOTO IHUTAHUS,
MOTOIIIME CPEJICTBA, MATEPHAIIbI M3 UCKYCCTBEHHBIX U CHHTETUYCCKHUX BOJIOKOH.

11 KIJACC

OBIIASA N HEOPTAHNYECKASA XUMUA

TeopeTnueckue 0CHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX flep. XHUMHUYECKUN »dieMeHT. W30Tomsl.
CtpoeHue 2IeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YMCIa. DHEPreTUYECKUE
YPOBHU M TONYpOBHH. ATOoMHBIe opbOutanu. Krnaccudpukanus XUMHUECKUX
3JIEMEHTOB (s-, P-, d-, f-ajemenTsI). PacnpeneneHue 3JIEKTPOHOB MO aTOMHBIM
opOuTAIAM. OJNEKTPOHHBIE KOH(PUTYpAllUd aTOMOB DJEMEHTOB TIEPBOTO—
4eTBEPTOro MEPUOFOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUU, DJIEKTPOHHBIC
KOH(MUTYypalui HOHOB. DIEKTPOOTPHUIIATEIIHHOCTb.

[leppuonnuecknit 3axkoH u llepuonnueckas cHUCTEMAa XUMHYECKHX
snementoB  J{.M. MenneneeBa. CBs3p NEPUOAMYECKOTO  3aKOHA U
[lepronnueckor CUCTEMBl XMMUYECKHX 3JIEMEHTOB C COBPEMEHHOM TEOpUEU
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHSI CBOMCTB XHMHYECKHX
AJIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX U CIOXKHBIX BEIIECTB MO TPYyIIaM U
nepuoaam. 3HaueHue nepuoandeckoro 3akona J[.M. Menneneesa.

XuMu4ecKkass CBA3b. BUIbl XMMHYECKOW CBA3U: KOBAJICHTHAs, MOHHAs,
MeTayundeckas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3M: OOMEHHBIA U
JOHOPHO-AKLIENTOPHBIA.  DHepruss W JuuHAa  CBa3u.  [lomspHOCTS,



HaNpaBJICHHOCTh M HACHIIIAEMOCTh KOBAJCHTHOW CBA3U. KpaTHbie CBs3M.
Bonopoanas cBa3b. MexXMOIEKYIISApPHBIC B3aUMOACHCTBUA.

BaneHTHOCTh M BaJE€HTHBIE BO3MOKHOCTHM aTOMOB. CBS3b JJIEKTPOHHOMU
CTPYKTYpbl MOJIEKYJI C HX TEOMETPUYECKUM CTpPOCHHEM (Ha TMpuUMepe
COCIMHEHUH 3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBneHne O KOMIUIEKCHBIX coeAuHEHHsX. COCTaB KOMILIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBaTellb,  JIMTAHJABL.  3HAYEHHWE  KOMIUIEKCHBIX
coenuHeHun. [IoHsATHE O KOOPAMHAIMOHHON XUMUH.

BemiectBa MOJEKYJApHOTO Y HEMOJEKYJISIPHOIO CTPOCHUA. THIBI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonsTue o gucnepcHeix cuctemax. Mictuauele pactBopsl. [Ipeacrasienue
0 KOJUIOMJIHBIX pacTtBopax. CrocoObl BBIpaXKEHUs KOHIICHTPAIIMU PaCTBOPOB:
MaccoBas JI0J1s1 BEIlIECTBAa B PacTBOpE, MOJIsipHAs KOHLEeHTpanus. HackleHHbie
Y HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTaioruaparsl.

Knaccudpukanus w  HOMEHKJIaTypa  HEOPraHMYECKHUX  BEIECTB.
TpuBnanbHble Ha3BaHUS OTACIBHBIX MPEACTABUTEICH HEOPraHUYECKUX
BEILIECTB.

Knaccudukamus  XUMUYECKHX  peakuuii B HEOPraHUYECKOW U
OpraHWYeCKOM XMMHUH. 3aKOH COXPAHEHHS MACChl BEIIECTB; 3aKOH COXPaHEHUS
U TPEBpAllleHHs] SHEPTrUU MPU XUMHUUYECKHX peakuusax. TemnoBeie 3¢ dexTh
XUMHUYECKUX peakuuil. TepMOXUMHUYECKUE YPABHEHUSI.

CkopocTh XMMHUYECKOM peakuuu, €€ 3aBUCUMOCTh OT pPa3JIMYHbIX
¢dakropoB. ['oMoreHHsie U reTeporeHHbIe peakuuu. Karanus u kaTaiu3aTopsl.

O6patumMble ©W HeOOpaTHUMBbIC peakIUh. XHMHYECKOE paBHOBECHE.
Koncranra xumuueckoro pasHoBecus. DakToppl, BIUAIOIIKE HA IOJOXKEHUE
XUMHUYECKOIO PABHOBECHS: TEMIIEPATYpPA, IABICHUE U KOHLUECHTPALMU BEIIECTB,
ydyacTByromux B peakiuu. [Ipunnun Jle [Hlarense.

OnexTponuTudeckas auccoruanus. CuibHbIE W CIIa0ble SJIEKTPOJIUTHI.
Crenens aucconmanuu. Cpena BOJHBIX PAacTBOPOB: KUCJIOTHAsl, HEUTpaiIbHAas,
menounas. Bopopoansiii mnokazarens (pH) pactBopa. I'maponu3 cosneit.
Peakuuu noHHOro oOMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE — peakiuu. (CTeneHb OKHUCIICHHUS.
Oxkucnutens W BoccTaHOBUTENb. [Ipoliecchl OKHUCIEHHS] M BOCCTAHOBIICHUS.
Baxueiinme OKUCIUTENN M BOCCTAaHOBUTEIW. MeTod AJIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpaALICHUMN:
pa3oKEeHUE MEPOKCHIA BOAOPOJA B MPUCYTCTBUU KaTAIM3aTOpPa, MOIECIU
KPUCTAJUTMYECKUX  PEHIETOK, MPOBEICHUE peaKUuid HOHHOTrO OOMeEHa,



OMpENICNICHUE CPEJIbl PACTBOPOB C MOMOIIBI0 UHAUKATOPOB, U3YUEHUE BIUSHUS
pa3IUUYHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOM peakIMu U TMOJIOKECHHE
XUMHUYECKOTO PaBHOBECHS.

Heopranuuyeckass XuMus.

[Tomoxenne HemeraisioB B llepuoguyueckor CHUCTEME XUMUYECKHX
sanementoB J[.M. MenzgeneeBa M OCOOEHHOCTM CTPOEHHUS HMX aTOMOB.
dusnyueckue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

Bonopon. Ilonydyenue, ¢puzndeckue U XUMUYECKUE CBOMCTBA: PEaKIUH C
MeTajulaMd ¥ HEMETa/UlaMH, BOCCTAHOBHUTEJILHBIE CBOWCTBA. [ UIPHUIBI.
TomnuBHBIE 2JIEMEHTHI.

lNanorensr. Haxoxaenue B mpupoje, CriocoObl mojiydeHus1, puznueckue u
XUMHUYCCKHUEC CBOMCTBA. ["amoreHoBoAOPOIBI. Baxxneiimue
KUCJIOPOJCOAEPKAIIUE  COCAMHEHUS  TaJIOT€HOB. JlaGopaTtopHble  H
IPOMBIIIJICHHBIE CITIOCOOBI MOJTyUeHHs TaIoreHoB. [[puMeHeHue raloreHoB U UX
COEIMHEHUH.

Kucnopon, o30H. JlabopatopHbie U MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
kuciioposa. Pu3nueckue U XMMUYECKHE CBOICTBA U IPUMEHEHHUE KUCIOpOoAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B Mpupoie, CHOCOOBI MOJTy4YeHUs, (PU3MUYecKkue u
xumuueckue cBoictBa. CepoBogopon, cyiabduasl. Oxcun cepri(IV), okcua
cepbl(VI). CepHucras u cepHasi KUCJIOTHI U UX coidu. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOThI. [IpuMeHeHne cephl U €€ COEIUHEHUI.

A3zor. HaxoxneHue B Mpupoje, CIOCOOBI MOIydeHHs, (U3NYecKue u
XUMHUYECKHE CBOWCTBA. AMMMAaK, HUTpUIbL. OKcHUIbl a3oTa. A30THCTas H
a30THas KUCIOTHI W UX coiu. OCOOEHHOCTH CBOWCTB Aa30THOW KHCIIOTHI.
[IpumeHeHHUE a30Ta U €ro COeTMHEHUN. A30THBIC YA0OpEHHUS.

®docdop. Haxoxnenue B mpupojie, CrocoObl MOJydeHHS, (HU3NISCKUE U
xumudeckue cBoiictBa. @ochunpt u dpochun. Oxcuasl Gochopa, dpochopHas
kucnota u e€ comu. [Ipumenenue docdopa u ero coegmnenuii. dochopHbie
ynoOpeHus.

VYrinepon, HaxoXJAeHWE B TpUPOAC. AJUIOTPONHBIE MOAUGDUKAIIH.
dusnyeckne W XUMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcup yraepona(ll), okeua yrnepona(IV), yronbHas kucinoTa U e€
coni. AKTUBHPOBAHHBIN yroiib, ancopouus. Dymnepensl, TpadeH, yriepoaHbie
HaHOTPYOKHU. [IpuMeHeHNe MPOCTHIX BEMIECTB, OOpPa30BaHHBIX YTIEPOIOM, H
€ro COCINHECHHUM.



Kpemuuii. Haxoxnenue B mpupoje, ciocoObl NoayyeHus, PU3nyeckue u
xumudeckue cBoiictBa. Okcun kpemHus(1V), kpeMHueBast KUCI0Ta, CUITUKATHI.
[Ipumenenne kpemHus U ero coeauHeHud. CTEKIO0, €ro MOJy4eHUE, BUIBI
CTEKJIA.

ITonoxenne MertaiuioB B llepuognueckon cHUCTEME  XMMHUYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOEHHUSA DBJEKTPOHHBIX O0O0JIOUEK aTOMOB
MetaioB. O6mue ¢puznueckre cBoicTBa MeTawioB. [IpumMeHeHne MeTamioB B
ObITY 1 TexHuke. CriaBbl METaIOB.

DNEeKTpOXUMUYECKUN psAl HampspkeHud MertamuioB. OOmme cnocoObl

NOJTy4eHUs METaJJIOB: TUAPOMETAITYPrus, MUPOMETAJUTYPrus,
anekTpoMeramnyprus. [lonstue o koppo3un MetaioB. CrnocoObl 3alIUThl OT
KOppO3UH.

O6mas xapakrepuctuka metamuioB [A-rpymnmsl [lepuoguyeckoil cucTeMbl
XUMUYECKUX 2JJIEMEHTOB. Hatpuit u kammii: monydeHue, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHECHUM.

O6mmas xapakrepuctuka MetamioB [IA-rpynmnsl [lepuonnueckoit cucTemMbl
XUMUYECKUX JJIEMEHTOB. MarHuii W Kajbllui: ToJydyeHue, (U3NYecKue Hu
XUMUYECKHE CBOMCTBA, NMPUMEHEHUE MPOCTHIX BELIECTB M HMX COEOUHEHHIA.
XKécTkocTh BOBI U CITOCOOKI €€ YCTpaHEHHS.

ANIOMUHUNA: TonydeHue, (Qu3Myeckue U XUMUYECKHE CBOWCTBA,
NpUMEHEHHE MPOCTOr0 BEIIECTBA UM €ro CoeluHEeHU. AMMOTEpHBIE CBOMCTBA
OKCHJIa U TUAPOKCUIA ATIOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUSI.

OO6miass xapakTepucTHKa MeTauioB mobouyHbiX mnoarpynmn (b-rpymim)
[Teproanueckor CUCTEMBI XUMUYECKUX JIIEMEHTOB.

®u3nMYeCcKue 1 XUMHYECKUE CBOMCTBA XpoMa U €ro coearuHeHul. OKCUab
u ruapokcuabl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTsl U quxpomaThl, UX
OKHCJIMTENBHBIE CBOMCTBA. [lonydueHne u npuMeHeHue Xpoma.

dusnyeckue M XMMHUYECKHE CBOMCTBA MapraHla MU €ro COCIMHEHHUM.
Baxueitmue coenunenuss wmapranua(ll), wmapranna(IV), wmapranuna(VI) u
mapranua(VII). Ilepmanranat kanus, ero OKUCIUTEIbHbIE CBOMCTBA.

dusnyeckue M XUMHUYECKHE CBOMCTBA JK€j€3a U €ro COCIMHEHHUM.
Oxkcuapl, ruapokcuasl u conu okenesa(ll) u xenmeza(lll). Ilomyuenue wu
MIPUMEHEHHE XKEJE3a U €ro CIJIABOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MeIU U €€ coeaquHeHuil. [lomyuenue
Y IPUMEHECHUE MEJIN U €€ COCINHEHUN.

Huek: monmydenue, (pu3nUecKue W XUMHYECKHE CBOHCTBA. AMdOTEpHBIC
CBOWCTBA OKCHMJA UM THUAPOKCHAA IMHKA, THAPOKCOKOMIUIEKCHI LIHHKA.
[IprMeHeHne NUHKA U €r0 COETUHEHHUI.



DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEIIECTB M HUX IMPEBpaICHUMN:
M3yueHue 0o0pas3loB HEMETAUIOB, TOpeHue cephl, hocdopa, xene3a, Maruus B
KUCIIOPOAE, M3y4YEeHUE KOJUIeKIMU «Meramisl M CIUIaBbl», B3aUMOJIEHCTBUE
IIEJOYHBIX W IIEJTOYHO3EMENbHBIX METAUIOB C  BOJOM  (BO3MOXHO
WCIIOJb30BaHUE BHJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA M Kejle3a C
pacTBOpaMu KHUCJIOT W IIeJIo4Yeid, KaueCTBEHHBIE PEAKIIUU Ha HEOPraHUYECKUE
AQHUOHBI, KAaTHOH BOJOpPOJAa W KATHOHBI METAVIOB, B3aUMOJICHCTBUE
TUAPOKCUIOB AJIFOMUHMS M ITUHKA C pacTBOPAMM KHUCJIOT M IEJIOYEH, peleHne
AKCTIEPUMEHTATBHBIX 3a7a4 1o TeMaM «[ ajmorensl», «Cepa U €€ COeTUHECHUS,
«A30oT u Qochop ¥ ux coeauHEHUs», «MeTabl TIABHBIX MOJATPYII,
«MeTayutbl TOOOYHBIX MOATPYIII.

XUMUS U )KU3Hb.

Ponp xumum B oOecmedyeHHH YCTOMYMBOTO Pa3BUTHSA YEJIOBEUYECTBA.
[TonsiTME 0 HayyHBIX METOJAx IIO3HAHUS U METOJOJIOTHM HAyYHOTO
UCCIIC/IOBAHUS. Hayunsbie TPUHITUTIBI OpraHu3aIuu XUMHUYECKOTO
mpou3BOCTBA. [IpOMBINIIEHHBIE CIIOCOOBI TOJYYCHUS! BaXKHEUIIUX BEIIECTB
(Ha TpuMepe TNPOW3BOJACTBA aMMHaKa, CEPHOM KHCIIOThI, METaHOoJa).
[IpoMbltiuieHHBIE CMTOCOOBI TMOJYYEHUS! METAJUIOB M CIUIaBOB. XHMMHUYECKOE
3arpsA3HEHHUE OKPYXaIIell cpeabl U €ro MociaeAcTBUA. Poinb XumMuu B
o0ecreueHnn IHEPreTHIECKOi 0€30MacHOCTH.

XuMHusT U 300pOBbe 4enoBeka. JlekapctBeHHble cpenctBa. llpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX IMpenaparoB. Poilb XUMUM B pa3BUTUHU
MEIULINHBI.

XYMUS THIINA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J00aBKHU. Poiib XumMuu B
oOecIieyeHn ! IMUIIEBON O€30IMaCHOCTH.

Kocmernueckue u mapdromepnsie cpenctBa. beitoBas xummus. IlpaBuna
0e30macHOr0 WCMOJIb30BaHUs TPEMapaToB OBITOBOM XWMHUM B TOBCEIHEBHOU
KU3ZHU.

XUMHUSL B CTPOUTENBCTBE: BaKHEWILHWE CTPOUTENIbHBIE MAaTepHAIIbI
(memeHT, OeToH).

XuMusi B CEIbCKOM Xo3siiicTBe. OpraHuyeckue MW MUHEpaJIbHBIE
ynoOpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHbIE MaTepHabl, KPaCKU, CTEKJIO0, KEpaMHUKa.
Marepuansl 1t anektpoHuku. HanotexHonoruu.

Pacuérnbie 3anaum.

Pacuétei: Macchl BemecTBa mim 00bEMa Ta30B IO U3BECTHOMY KOJTHMYECTBY
BEIllECTBAa, Macce WU 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEILECTBA) MPOIYKTOB PEAKIMH, €CIIU OJIHO M3



BEILLECTB MUMEET MpPUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKkLuM, €CIM OJHO W3 BEIUECTB JaHO B BHUJAEC pPACTBOpPa C OINPEHEIEHHON
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM U MOJSAPHOU
KOHIIEHTpAllMM BEIIECTBA B PAaCTBOPE, IOJM BBIXOJAA IIPOAYKTA PEAKLHUU OT
TEOPETUYECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanmss MeXINpeAMETHBIX CBs3ed TMpU H3ydyeHUW oOuieil u
HEOpraHnveckol xumuu B 11 Knacce OCyIIECTBISETCS 4Yepe3 MCIOJIb30BaHUE
KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX MOHSITHUH, TaK M TMOHSATUN, NPUHATHIX B
OTZAEJIBHBIX IIPEAMETAaX €CTECTBEHHO-HAYYHOI' O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TMOHSATHUS: SBJIECHUE, Hay4yHbId (akKT,
TUN0TEe3a, TEOpHUs, 3aKOH, aHAIM3, CHUHTE3, KJIacCHU(pUKaLUs, MEPUOJUYHOCTD,
Ha0JII0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJI€Ib, MOJICIMPOBAHHUE.

@dusuka: marepus, MHUKPOMHUp, MAKpPOMHUpP, aTOM, DJJEKTPOH, IIPOTOH,
HEUTPOH, WOH, H30TONbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, DJHEPreTUUYECKUU
YpOBEHb, BEIECTBO, Tell0, OOBEM, arperatHoe COCTOSIHHE BEIEeCTBa,
UJCAIbHBIN Ta3, (U3MUECKHE BEJIMYUHBI, CJAUHMIIBI H3MEPEHHUS, CKOPOCTb,
JHEpPIUs, Macca.

Bbuonorusi: Kkietka, opraHu3M, 3KOcuUCTeMa, Ouochepa, MeTabOIU3M,
MaKpoO- U MHMKPOAJIEMEHTHI, O€JIKH, XKHUPbI, yII€BOJbl, HYKJICHHOBBIE KHCIIOTBHI,
(epMEHTBI, TOPMOHBI, KPYTOBOPOT BELECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpa¢us: MuHepasnbl, TOPHBIE TMOPOJblI, IOJIE3HBIE HCKOIAEMBIE,
TOIUIMBO, PECYPCHI.

TexHomorus: XUMUYECKast IIPOMBIIIJIEHHOCTb, MeETaJULyprus,
CTPOUTEIIBHBIE MAaTEpHUallbl, CEJIBCKOXO35MCTBEHHOE IPOU3BOJACTBO, IHILEBAs
HIPOMBILUIEHHOCTh, (hapMalleBTUUECKass POMBIIIJIEHHOCTb, IPOU3BOJCTBO
KOCMETHYECKHUX IPENapaToB, NMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB,
AIEKTPOHHAS IPOMBIIUICHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUN HA VIJIYBJIIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBUM C CHCTEMHO-IESITEILHOCTHBIM MOAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUA MpEaMeTa «XHUMUsS» Ha YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs BBIJICJICHBI CJIEAYIOIIME COCTABIISIONINE: OCO3HAHUE
00yJarolmUMHCST POCCUICKONW TpakAaHCKOW HWJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpAa3BUTHI0,  CAMOCTOSITEIBHOCTH W CaMOOIPENCIICHUIO;  HaJuyue
MOTHBallMM K OOYYEHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYyYarouuxcs
PYKOBOJICTBOBAThCSl TMPUHATHIMH B OOIIECTBE TpaBUJIaMU U HOPMaMH
MOBEJICHUS; HAIMYNE TTPABOCO3HAHUS, YKOJIOTUUECKOU KYJIbTYPhI; CIOCOOHOCTD
CTaBUTH IICJIM ¥ CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YyJbTaThl OCBOEHHUS TMpeaAMETa «XUMUS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbBITA TO3HABATEIILHON U TPAKTUYECKON JEATETbHOCTH
oOy4aromuxcs B MPOIecce peaau3aini 00pa3oBaTeIbHON IesTEIHbHOCTH.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS TMpeaMeTa «XUMHUS» OTPaAXKAOT
c(hOpPMHUPOBAHHOCTh ONBITA MO3HABATEIBHOM M MPAKTUYECKON IESTEIHHOCTU
oOy4aromuxcs B MPOLIECCe peanu3alinui 00pa3oBaTEIbHON NESITEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHMS  OOyYaIOIIUMHCS  CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMOPAIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YYeOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHITIOJTHEHUN
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TNPUHUMATh MOTHBBI, HaMEpPEHUs, JOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOTr0 BOCIIMTAHMS:

LEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY K HAyYHOMY HaCIEIUIO
OTECUYSCTBEHHON XMMUH;

YBaXXEHHUS K MPOIECCY TBOPUECTBA B O0JACTU TECOPUM U MPAKTUYECKOTO
MPUIOKEHUS] XUMHU, OCO3HAHUS TOTO, YTO JaHHBIE HAYKH €CTh pe3yJbTar



JUIUTENbHBIX HAOMIOJEHUM, KPOMOTIUBBIX OSKCIEPUMEHTAIbHBIX IOUCKOB,
MIOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpeca W TO3HABATEIbHBIX MOTHBOB B MOJIYYEHUH U MOCIEAYIOIIEM
aHanuze  uHGOpPMAIMM O  TEPEAOBBIX  JOCTHXKCHHUSIX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ’TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH  OIIEHMBATh CUTYyalldd, CBSI3aHHBIE C XUMUYECKUMHU
SIBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUs, OPUECHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYIKHA CBOUX TOBapHUIIEH C
NMO3UIIMA HPABCTBEHHBIX W TIPAaBOBBIX HOPM © € YYETOM OCO3HAHUS
IIOCJIEICTBUM MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAHUSI IIEHHOCTEW 3J0pOBOTO U 0Oe30macHOTO o0pasza KU3HH,
HEO0OXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MUECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

coOroieHUsT MpaBwil 0€30MacHOTO OOpaIleHUs C BEIIeCTBAMU B OBITY,
NOBCETHEBHOM JKM3HU, B TPYAOBOU ESTENBHOCTH;

NOHUMAHUSI LEHHOCTH TMpPaBWJI WHIWBHUAYAJbHOTO M KOJUIEKTUBHOIO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOUUX 3J0POBBI0 M KU3HU
JIIOeH;

OCO3HAHUS  MOCJHEACTBUA W HENPUATHS  BPEAHBIX  MPHUBBIUEK
(yrmoTpebieHus aqKoroJisi, HAPKOTHKOB, KypeHHS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM U JpPYrux BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUM MPAKTUYECKUX 3a/1ad
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOErO Kiiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3yUYeHHIO Tpodeccuil pa3nuyHoro poza, B
TOM YHCJIE€ HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUHN M0 XUMUU;

YBAXEHUSI K TpyAy, JIOIAM Tpyda U pe3yJabTaraM TpYyJIOBOU
NEeATEeNbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOM TpPaeKTOPUU
oOpazoBanus, Oynymiei mpodeccuu W peann3anii COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB
1 MoTpeOHOCTEM 00I11eCTBa;



6) 3K0JIOTNYeCKOTr0 BOCIIMTAHUS:

AKOJIOTUYECKHU 11e71eCO00pa3HOr0 OTHOIICHUSI K MPUPOAEC KaK UCTOUHHUKY
CYyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAaHUsI TJIO0ATBFHOTO XapaKTepa AKOJOTHUECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHOM CpEIbl;

OCO3HAHUS HEOOXOAMMOCTH WCIOIB30BaHUS JIOCTMIXKEHUM XUMHH ISl
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTIOIB30BaAHNUS,

AKTUBHOTO HEMPUSTHS JCHCTBHUM, NPUHOCIIIMX BpEl OKPYXKaIOIIEH
PUPOJTHON cpeJie, YMEHUSI TPOTrHO3UPOBATH HEOJATONPUSTHBIC YKOJIOTUUECKUE
MOCJICICTBUS MIPEANTPUHUMAEMBIX JEUCTBUN U MPEOTBPAIIATh UX;

HAJUYUS  Pa3BUTOTO  OKOJOTMYECKOTO  MBIIUICHHS, OSKOJOTHYECKOM
KyJIbTYpbI, OIbITA JEATCIBHOCTH JKOJOTUYECKOW HAIpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMHU B TIO3HABATEJILHOM, KOMMYHUKATUBHOW U COITMATIBLHOM
paKTUKE, CHOCOOHOCTH W YMEHHS aKTUBHO TPOTHUBOCTOATH WJICOJOTUH
xemo(poouwu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKU ¥ OOIIECTBEHHOM MPaKTUKU;

NOHUMAaHMUS CcrneuuPUKU XUMHM KaKk HayKd, OCO3HaHUs €€ poiu B
dbopMHUpPOBaHUHN PALMOHATBLHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUH LIETOCTHOTO
IpeJICTaBIeHUsI 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE MPUPOBI U YEJIOBEKa, B
MO3HAHUU TPUPOJIHBIX 3aKOHOMEPHOCTEH M PElIEHUU MPOoOJeM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH [IJII COBPEMEHHOM
UUMBWIN3alUMNA: B €€ T'yMaHUCTUYECKOW HAMNpPABIEHHOCTH M Ba)XXHOW pOJIA B
CO37aHUM HOBOW 0a3bl MaTEpHUAIBbHON KYyJIbTYphl, B PEHICHUH TI00aTbHBIX
mpo0IeM yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTreTUYECKOM,
MUIIEBOM W JKOJOTMYECKOW O€30MacHOCTH, B PAa3BUTHH  MEIUIIMHBI,
00ecCIeueHUH YCIOBUM YCIIEITHOTO TPYy/Ia M AKOJIOTHYECKU KOM(OPTHOM KU3HU
Ka)kJ10T0 4ICHA OOIIECTBA;

€CTECTBEHHO-HAYYHONW TI'PAMOTHOCTH: MOHUMAHHUS CYHUIHOCTH METOIO0B
MO3HAHUS, HCMOJb3YEeMBIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
WCIOJb30BaTh TOJIydyaeMble 3HAHUS IS aHajiu3a W OOBSCHEHUS SIBICHUU
OKPYKAIOUIEro MHUpa M MPOUCXOIAIIMX B HEM HM3MEHEHWH, YMEHHUs JeaTh
000OCHOBaHHBIC 3aKIIOUYEHHS HA OCHOBE HAyYHBIX (AKTOB WU HMMEIOIINXCS
JAHHBIX C 1I€JIbIO MOJIYYEHHUSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO UCIIOJIBb30BaTh XWMHUYECKUE 3HAHUS IS
peuieHus npodsieM B peajbHbIX JKU3HEHHBIX CUTYalUsX;



MHTepeca K O3HAHMIO, UCCIIeI0BATENIbCKON AeSITEFHOCTH;

TOTOBHOCTH UM CIIOCOOHOCTH K HEMPEPHIBHOMY O0Opa3oBaHHWIO U
caM000pa30BaHWI0, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWH 10 XHMHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K  OCOOEHHOCTSM  TpyJa B pasNUYHBIX  cdepax
po¢eCCUOHANILHON JIEATEIIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pPe3yJIbTaTbl OCBOCHMUSI MPOTPAMMbI IO XUMHUU Ha
YPOBHE CpeIHEeTo 00111ero 00pa3oBaHus BKIIOYAOT:

3HaYMMBbIe 71 (POPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCIUTUTMHAPHBIC (MeXTpeIMETHBIC) oOlIleHayYHBIC TIOHSATHS,
OTpaXKarIIue IEJOCTHOCTh HAYYHOW KApTUHBI MHUpa U CHEHU(PUKY METOJIOB
MO3HAHMS, WCIOJb3YeMbIX B E€CTECTBEHHBIX Haykax (Marepus, BeIECTBO,
DHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIM (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HUCCIeI0oBaHUE, HAONIOJEHUE, H3MEpPCHHE,
AKCIIEPUMEHT U JIPyTHE);

YHUBEpPCAIbHbIC y4eOHbIC JIEHCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHMKATUBHBIC, PpETyJATHBHBIE), oOecreunBaronme GopMUpPOBAHUE
(G YHKIIMOHAIPHOM TPAaMOTHOCTH Y COITMATLHON KOMIIETEHIIUU 00YyYarOIIuXCs;

CIIOCOOHOCTD oOyyJarommuxcs HCITOJIB30BaTh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U  yYHUBEpPCAJIbHbBIC
ydeOHbIe IeHCTBUS B IO3HABATEIILHOM U COLIMAJIBHOM MPaKTHKE.

MeTtanpeaMeTHbIE PE3yJbTaThl OTPAXKalOT OBJIAJCHHWE YHUBEPCATbHBIMU
y4eOHBIMH  TI03HABaTEJIbHBIMU, KOMMYHUKATHBHBIMH M  PETYISTHBHBIMH
JIEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

1) 6a30Bble JJOrMYecKHe AeiiCTBHS:

CaMOCTOATENHHO  (opMynUpOBaTh U  aKTyaIU3UPOBATH  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpPEAEATh LENIH JESTEIbHOCTH, 3aJ1aBas IMapaMeTpbl U KPUTEPUU HUX
JNOCTVKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C ITOCTaBICHHBIMHU
LEJIAMU;

UCIIOJIb30BaTh NIPU OCBOCHUM 3HAHHMU NPUEMBI JIOTUYECKOTO MBILLJICHUS
BBIJICIIATh XAPAKTEPHBIC MPU3HAKU MOHITUN U YCTAHABINBATH UX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIONINE MOHSATHUS 1JI1 OOBICHEHUS OTACIbHBIX (PAKTOB
U SIBJICHUM,

BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KilacCU(UKAUMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh NPUYMHHO-CIICICTBEHHBIE CBS3M MEXIY HW3y4aEeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE paCCYyX JeHUs (MHIYKTUBHBIE, JCAYKTHUBHBIE, IO
AQHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSATH B  MPOLIECCE  TMO3HAHMUS  MCIOJB3YEMbIE B  XUMUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, MPeoOpa3oBbIBATH  MOJICJIbHbBIC
NpeACTaBICHUS — XUMHUYECKHH 3HaK (CUMBOJ) DJJEMEHTa, XUMUUYECKas
dbopmyna, ypaBHEHHE XHMHYECKONW pEaKIMU — TPU PEIICHUH YYEOHBIX
MO3HABATEJILHBIX M MPAaKTUYECKUX 3a7ay, NMPUMEHATh HAa3BaHHbBIC MOJECIbHBIC
NPEJCTABJICHUS /JISI BBISIBICHUS XapaKTEPHBIX MPU3HAKOB M3y4YaeMbIX BEILIECTB
U XUMUYECKUX PEaKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJ€Th OCHOBAMU METOJI0OB HAYYHOIO MO3HAHMS BEUIECTB M XUMHUYECKUX
peaKiuu;

dbopMynupoBaTh IeNIM M 3aJa4yd  UCCIEAOBAaHMs, HCIOJIb30BaTh
MIOCTABJIEHHBIE U CaMOCTOSITENLHO C(HOPMYIUPOBAHHBIE BOMPOCHI B Ka4yeCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIA (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

BJIAJETh HABBIKAMH CAaMOCTOSITEJIbHOTIO IUIAHUPOBAHUS U TPOBEICHUS
YUYEHUYECKUX JKCIIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHHUS HAOIIONATh 3a
XOJIOM Tpollecca, CaMOCTOATENIBHO IPOTHO3MPOBATH €r0  pe3yJbTar,
dbopMmynupoBaTh O00OOIIECHUS U BBIBOJABI OTHOCUTENIHHO JIOCTOBEPHOCTH
pPE3yIABTATOB HCCIEOBAaHMS, COCTABISITh OOOCHOBAHHBIM OTYET O MPOJIEIaHHOM
pabore;

NpUOOPETaTh OMBIT YYCHHUUYECKOW HCCIIENOBATEIbCKOH M TPOEKTHOMN
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOUCKY METOJIOB PEUICHUS MNPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Pa3IuYHBIX
METOJIOB O3HAHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHOOpMarmu (Hay4IHO-
MONYJISIpHAST JINTEpAaTypa XUMHUYECKOrO COJEpkKaHUSA, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHaTu3upOoBaTh HHPOPMAITUIO PA3TUYHBIX BUAOB U POpM



MIpE/ICTaBIICHNUS, KPUTUYECKM  OLEHUBAaTb €€  JIOCTOBEPHOCTh U
HEMPOTUBOPEUYHBOCTb;

(opMyIHpOBaThH 3alPOCHl U IPUMEHSTh PAa3IMYHbIE METOIbI IPHU MOUCKE U
orOope HHpOpMalUK, HEOOXOAMMOW Jisi BBINOJHEHHUS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

OpUOOpPETaTh ONBIT MCHOIB30BAHUS WH(DPOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUHN U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATETILHO ~ BBIOMpATh ONTUMAJbHYIO (GOpMY TMpeJCTaBICHUS
uHpopMalK (CXEMBbI, FpapuKU, JUarpaMMbl, TAOJIUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpEJACTBA Mpu padoTe ¢
XUMHYECKOM WH(pOpMaIMeil: NPUMEHATh MEXIpeAMETHbIe (pu3nyeckue u
MaTEeMaTU4YEeCKUE) 3HaKM M CHUMBOJBL,  (GopMynbl,  aOOpeBUATYpHI,
HOMEHKJIATYpYy;

HCITIOJIb30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATTIAJHOCTHU.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eificTBUS:

3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY>K,I[3€MOﬁ TCMBI B XOA€ AHaJIora
U/ W AUCKYCCHH, BBICKA3bIBATb UJICH, (1)OpMy.HI/IpOBaTI> CBOMH IIPCIJIOKCHUA
OTHOCHUTCIIBbHO BBLIITOJIHCHU A HpGI[JIO)KCHHOﬁ 3aJa4u,

BBICTYIIATh C MPE3CHTALMEN PE3yJIbTAaTOB IT03HABATEILHON JESITEIBHOCTH,
IIOJIyYCHHBIX CaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHUKAMHU IIpU
BBITIOJTHEHUU  XUMHUYECKOTO OKCIEPUMEHTa, MPAKTHYECKOW paboThl 1O
UCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB, peaU3allii yueOHOTO MPOEKTa,
1 (GOpMyIHpPOBaTH BBIBOJBI IO pe3yJbTaTaM NPOBEAEHHBIX HCCIEIOBaHUN
MyTEM COTJIACOBAHUS TMO3UIINI B X0€ 00CYKJIEHUS U 0OMEHa MHEHUSIMU.

PeryisiTuBHbIC YHHUBepCAJIbHbIE y4eOHbIe NeHCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IMO3HABATEIBbHYIO
NEeATEeNbHOCTh, ONpenessast €€ Ueau W 3aJadyd, KOHTPOJIHUPOBATh U MO MeEpe
HEOOXOIMMOCTH KOPPEKTHUPOBATh TMpEIaraéMblii aJIrOpUTM JEHCTBUN TIPH
BBITIOJTHEHUN YYE€OHBIX W HCCIEOBATEIIbCKUX 3a]ad, BBIOMpATh HamOoiee
3¢ PekTUBHBIN croco0 HUX pelieHuss ¢ Y4ETOM MOJY4YeHUSI HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKIIUX;



OCYILIECTBISATH CAMOKOHTPOJb JESATEIHHOCTH HAa OCHOBE CaMOaHAIHM3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbHI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS MPOTPaMMbl TIO XHMHH Ha
yriayoJIEHHOM YpOBHE Ha YpPOBHE CpEAHEro oOIero oOpa3oBaHUS BKIHOYAIOT
cnerupuyIecKue s yaeOHOTo IpeaMeTa « XUMUs» HaydHbIC 3HAHHS, YMCHUS U
CIOCOOBI JICHCTBHUI TT0 OCBOCHHIO, MHTEPIIPETAIIMHA M TTPEOOPA30BAHUIO 3HAHHMA,
BUJIBI JICSITCIILHOCTH TI0 TIOJYYCHHUIO HOBOTO 3HAHWS W MPUMEHEHUIO 3HAHUH B
Pa3TUYHBIX YYCOHBIX CUTYAIHsIX, a TAK)KE B PCATbHBIX KU3HCHHBIX CUTYAIUAX,
CBSA3aHHBIX C XHMMHEH. B mporpamMme 1o XUMHHM TPEAMETHBIC PE3YJIbTaThI
NPEICTABJICHBI 110 TOJaM U3YUYCHHUS.

10 KITIACC

[IpenmeTHble pe3ynabTaThl OCBOCHHUS Kypca «OpraHuyeckas XuUMHSI»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN: O MECTE U 3HAUYCHHHM OPTaHUYECKOU
XMUMHH B CUCTEME €CTECTBEHHBIX HAayK U €€ poJii B 00ECIeYeHUH YCTOMUHNBOIO
Pa3BUTHI YEJIOBEUECTBA B PEIICHUU MPOOIEM IKOJIOTHUECKON, YIHEPreTHIECKOM
M THUIEBOM O€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3[aHUU HOBBIX
MaTEpHUAJIOB, HOBBIX MCTOYHHUKOB JHEPruU, B OOECMEYEHUH palMOHAIBHOTO
IPUPOIOIIONIH30BaHUSA, B (DOPMUPOBAHUNM MHPOBO33PEHUSA U OOIIEH KyIbTYphI
YelioBeKa, a TaKKe HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBBIO U IPUPOIHOI CpEJIE;

BJIQJICHUE CUCTEMOM XHMMHWYECKMX 3HAHUW, KOTOpas  BKIIOYAET:
OCHOBOIOJIAralOIINE TMOHATUS — XUMHUYECKHM BJIEMEHT, aToM, SApO H
9JIEKTPOHHAss 000J0YKa aroma, S-, P-, d-aTOMHBIC OpPOWTAIH, OCHOBHOE H
BO30Y)KJIEHHOE COCTOSIHUS aToMa, TMOpHAM3aIlvs aTOMHBIX OpOWTajei, HWOH,
MOJIEKYJIa, BaJICHTHOCTb, 3JICKTPOOTPHULATEIIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHYECKasi CBSI3b, MOJIb, MOJISIPHAsE Macca, MOJISPHBIA 00BEM, yriaepoaHBIN
ckeneT, (yHKIMOHAIBHAS TPYINa, pagukal, CTPYKTYpHbIE (OPMYIIbI
(pa3BEpHYTHIE, COKpAIlIEHHBIE, CKEJETHBIE), H30MEpPHUsl CTPYKTypHas H
MIPOCTPAHCTBEHHAs (TeOMeTpUUecKas, ONTUYECKas ), U30MEPbI, TOMOJIOTHYECKUI
psAll, TOMOJIOTH, YTJIEBOJAOPOAbI, KUCIOPOA- U a30TCOAEPKAIME OPraHUYECKUE
COEMHEHUSI, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC
COEIMHEHUsA; TEOpUHU, 3aKOoHbl (nmepuoamdeckuii 3axoH JI. . MeHnneneena,
TEOpHUs CTPOCHHUS OpraHnyeckux Bemects A. M. bytinepoBa, 3aKk0H cCOXpaHEeHUs
MAaCChl BELIECTB, 3aKOH COXPAHEHHMS U MPEBPALICHUS SHEPTUH NPU XUMUAYECKHUX



peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHT SI3BIK XHMWH,
MHPOBO33pPEHYCCKHE 3HAHUSA, JISKANME B OCHOBE TOHUMAHHS MPUIMHHOCTUA U
CUCTEMHOCTH XUMHUYECKHX SIBJIICHUW; TPEACTABICHHS O MEXaHU3MaxX
XUMHYECKUX peaKInid, TEPMOIMHAMHYCCKHIX " KHHETHYECKHUX
3aKOHOMEPHOCTSIX WX TPOTEKAaHWS, O B3aUMHOM BIIUSHHM aTOMOB W TPYIII
aTOMOB B MOJICKYJIaX (MHIYKTHUBHBIA U Me30MEPHBIN 3(h(PEeKThI, OpueHTaHTHI | 1
Il pona); dakromornyeckue CBEACHUS O CBOMCTBaxX, COCTaBe, MOJYYCHUHU U
0€30MacHOM HCITOJIb30BAaHUN BaXKHEHIITMX OPraHWYECKUX BEIICCTB B OBITY U
NPAKTHYCCKOW  JCATCIBHOCTH YeJOBeKa, OOMUX HAyYHBIX NPHHIMIAX
XUMUYECKOTr0 TPOM3BOJICTBA (HA TMpUMEpe MPOM3BOJCTBA  METaHOIA,
nepepadboTku HePTH);

c(hOpPMHUPOBAHHOCTh YMEHUH: BBISBJIATh XapaKTEPHBIC MPU3HAKH TIOHSITHH,
YCTaHABJIMBATh HMX B3aMMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUC ITOHSATHS
IIPH OITUCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCAMHCHUN;

c(hOopMUPOBAHHOCTh YMEHHIA:

UCITIOJIH30BaTh XUMHUYECKYIO CUMBOJIUKY JIJISI COCTABJICHUSI MOJICKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIICHHBIX M CKEJICTHBIX) (opMyII
OpraHNYeCKUX BEIECTB;

COCTaBIIAITh yPAaBHEHHS XUMHUYECKHUX pEaKIMi U pacKpbiBaTh HX
CYLIHOCTh:  OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX  pEAKIHMH  MOCPEACTBOM
COCTAaBIICHHUS AJIEKTPOHHOIO OajlaHca ITUX peaklui, peakiuii HOHHOTO OOMeHa
NyTEM COCTaBJICHUS X MOJTHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUH;

U3rOTAaBIMBATh  MOJIETM  MOJIEKYJ  OpPraHMYeCKHMX  BEIIEeCTB IS
WUTIOCTPAIIMU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh  YMEHUM: yCTaHaBJINBATh PUHAIIEKHOCTD
U3YYCHHBIX OpPraHMYEeCKUX BEIIECTB 10 HMX COCTaBy MU CTPOCHUIO K
OTpeNIeIEHHOMY  KJIAacCy/TpyIlie COENWHCHWI, JaBaTh WM Ha3BaHUS TIO
cucreMarnueckoii HomeHknatype (IUPAC) u npuBoauTh TpUBHAJIBHBIC
Ha3BaHUS NJIs1 OTIEIBHBIX MPEICTABUTEICH OPTaHMYECKHX BEIIECTB (ITHIICH,
alleTWJICH, TOJNYOJ, TJHUIEPHUH, OSTUJICHTJIUKONb, (EeHon, GopManbaeru,
aleTaNb/IeTH I, alleTOH, MypaBbUHAS KACIOTA, YKCYCHAsl KUCIOTa, CTEApUHOBAS,
OJIEMHOBAs, MAJTBMUTHHOBAS KUCJIOTHI, TJWIMH, aJIaHWH, MajbTo3a, PPYyKTO3a,
AHWIMH, TUBUHUJ, U30TIPEH, XJIOPOIMPEH, CTUPOI U IPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNIATh BHUJ XUMHUYECKOH CBSA3U B
OpPraHWYECKUX COCNMHCHHSX (KOBaJCHTHAsT M WOHHAs CBS3b, G- M T-CBSA3b,
BOJIOPO/IHAS CBS3b);



c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSTH TMOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. BytinepoBa s OOBSACHEHUS 3aBUCUMOCTHU
CBOWCTB BEMIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh COCTaB, CTPOCHHUE,
bu3nYecKue U XUMUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENCH pa3IMUHBIX
KJIACCOB ~ OPraHMYECKUX BEIIECTB: AQJIKAHOB, IMKIOAJKAHOB, AQJIKCHOB,
AJKAJMEHOB, AJIKUHOB, aPOMAaTHUUYECKUX YTJIE€BOJIOPOAOB, CIIUPTOB, alIbJIETHU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX W CIOXKHBIX 3()UPOB, XKHUPOB,
HUTPOCOEIMHEHUN U aMUHOB, aMUHOKHCIIOT, OCJIKOB, YIJI€BOJAOB (MOHO-, TU- U
MOJINCAXapUJIOB), WUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXAY HUMU
YPAaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIU C HCMIOJb30BAHUEM
CTPYKTYPHBIX (OPMYII;

c(hOpMUPOBAHHOCTh yYMEHHUS MOATBEPKJaTh HAa KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIIOCOOHOCTH OPTaHMYECKUX COCIUHCHU N
OT KPaTHOCTH W THUIA KOBAJCHTHOM CBS3U (G- U M-CBSI3U), B3AUMHOTO BIIUSHUSI
aTOMOB M TPYIIIl ATOMOB B MOJICKYJIaX;

c(hopMUPOBAaHHOCTH YMEHUS XapakTepu30BaTh UCTOYHUKH
YTJEBOJIOPOTHOTO ChIpbsi (HepTh, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI €ro
nepepaboTKH ¥ MPaKTUUECKOe TPUMEHEHHE TTPOIYKTOB IMepepadoTKH;

c(hOpMUPOBAHHOCTb BJIAJIEHUS CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeToAaX TO3HAaHMS —  HAONIOJCHWUH, W3MEPEHHHM, MOJCIMPOBAHHH,
AKCIIEpUMEHTE (PEaJTbHOM U MBICIICHHOM) U YMEHHUS IPUMEHATH 3TH 3HAHUSI;

chOpMHUPOBAHHOCTh ~ YMEHHS  NIPUMEHATh  OCHOBHBIC  OIEpaIluU
MBICITUTEIIPHON JEATEIbHOCTH — aHaJIU3 W CHHTE3, CpaBHEHHE, 0000IIeHHeE,
CHUCTEMATU3aLIMIO, BBISBJICHUEC NPUYMHHO-CJICACTBEHHBIX CBsi3ed — JIs
V3yYEHHUS] CBOMCTB BEUIECTB U XUMUYECKUX PEaAKIIU;

c(hOpMHUPOBAHHOCTh YMCHHIA: BBISBIISATH B3aUMOCBSI3h XUMUUYSCKUX 3HAHU I
C MOHATUSIMU M TPEJICTABJICHUSIMHU JIPYTUX €CTECTBCHHO-HAYYHBIX MPEAMETOB
Ui 0oJiee OCO3HAHHOTO IOHMMAaHHUS CYIIHOCTH MAaTePHAIBHOTO CIWHCTBA
MHpPa, HCIOJb30BATh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMHUHU JJIst
OOBSICHEHUS W TMPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTCCTBEHHO-HAYUHYIO
npupoay;

chOpMHUPOBAHHOCTh YMEHHH: TMPOBOAUTH PACUYETHl 10 XHUMHYCCKUM
dbopMynaM H ypaBHEHUSM XHUMHUYCCKHUX PpEAKIHA C HCIOJIb30BaHUEM
bu3mvyecknx BeMMUMH (Macca, O0O0BEM Ta30B, KOJWYECTBO BEIICCTBA),
XapaKTepU3YIOIIHNX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI IO
HaXOXJICHUI0 XUMHYECKOM (OpPMYINBl BEIIECTBA IO HM3BECTHBIM MAacCCOBBIM



JNOJSIM ~ XMMHMYECKUX  JJIEMEHTOB, MPOAYKTaM  CrOpaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBAaTh, AaHAIU3UPOBATH U
OIICHUBATh C MO3UILIMI IKOJIOTHYECKOM O€30MaCHOCTHU MOCIEACTBUS OBITOBOU U
MIPOU3BOJICTBEHHON JIESITEIBHOCTU YEJIOBEKa, CBS3aHHOW ¢ TmepepaboTKoit
BEIIECTB, MCIIOJIb30BATh IOJIYYEHHBIE 3HAHUS [JI1 NPUHATHS TPAMOTHBIX
pelieHui mpobJieM B CUTYalUsAX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEILHO INIAHUPOBATH U TTPOBOJIUTH
XUMUYECKUN DKCIEPUMEHT (MOJy4eHUE M M3Y4YEHUE CBOMCTB OpPraHUYECKHX
BEILECTB, KA4YECTBEHHBIE PEAKLUHUH YTIEBOJOPOJIOB pPAa3IUYHBbIX KJIACCOB U
KHCJIOPOACOAEPKAIIUX OPTaHUYECKUX BEIIECTB, PEIICHUE IKCIIEPUMEHTATBHBIX
3a/lady M0 PACMO3HABAHUIO OPTraHUYECKHMX BEIIECTB) C COOJIIOJIEHUEM MpaBUIl
O6e3omacHOro oOpalleHHs] C BEIECTBAMU M JIaOOPAaTOPHBIM 00OPYTOBAHUEM,
dbopmynupoBaTh IIeb HWCCIEIOBAaHMS, MPEJACTABIATh B Pa3IUYHON (dopme
pe3yJbTaThl IKCIEPUMEHTA, AHAIM3UPOBATH U OLIEHUBAThH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTH YMEHHIA:

coOJI01aTh MpaBUia KOJIOTHUYECKH LEJIeCO00pa3HOro MOBEJACHUSI B OBITY
U TPYLOBOW JEATEIIBHOCTA B LEIAX COXPAaHEHUsT CBOEro 310POBbB,
OKpY>KaIOIIEH MPUPOJHOM CPElIbl U TOCTUKEHUS €€ YCTOMYUBOIO Pa3BUTHSI;

OCO3HABaTh ONACHOCTb TOKCUYECKOI'O JCHUCTBUS HA >KUBBIE OpPraHU3MBbI
ONPEAEIEHHBIX OPTAHNYECKUX BEILIECTB, MOHMMas cMblci nokaszarens [1/1K;

aHAJIM3UPOBATH 11€J1€CO00PA3ZHOCTh MPUMEHEHUS OPTAHUYECKUX BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHSI PUCK-TIOJB3a;

c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IEICHANPABICHHBIA MOUCK
XUMHYECKOW HH(OpMAIUM B PAa3IMYHBIX HMCTOYHUKAX (Hay4yHas M y4eOHO-
Hay4yHas JIUTEpaTypa, CPeCTBAa MaccoBOil mHbopmanuu, VIHTepHET u apyrue),
KPUTHUYECKU aHAIU3UPOBATh XUMHUUECKYI0 HH(OpMaInio, iepepadaThiBaTh €€
HCIIOJIb30BaTh B COOTBETCTBUU C ITOCTaBJICHHON Yy4eOHOM 3amaucii.

11 KJIACC

[IpeameTrHble pe3ynbTaThl OCBOEHUs Kypca «OOIas W HeopraHuyeckas
XUMHSI» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHU: O MaTePUATBHOM EIWHCTBE MHPA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SIBJICHUW MPUPOJBI, O MECTE W 3HAYEHUH
XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ poiu B 00ECIEUEHUH YCTONYMBOIO
pa3BUTHUA, B PEUICHUU MPOOJEM SKOJOTMYECKOM, IHEPreTUUECKON M MUILEBOU
0e30macHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MaTEPUAIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B 00ECIICUCHUH PAlMOHATIBLHOIO IPUPOONO0JIb30BAHMUS, B
GbopMUPOBaHUM MUPOBO33PEHUSI M OOIIEH KyJIbTYphl 4YEJIOBEKa, a TaKKe



AKOJIOTUYECKH OOOCHOBAaHHOT'O OTHOILIEHHSI K CBOEMY 370POBBIO M MPUPOIHON
cpene;

BJIAJICHUE CUCTEMOM XMMHMYECKUX 3HAHHUM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAralOIINe TOHATUS — XUMHUUYECKHUU DJIEMEHT, aToM, SJIpO aToMma,
W30TOIbI, JJICKTPOHHAs o00o0JI0YKa aToMa, s-, P-, d-aTOMHbIE OpOWTANH,
OCHOBHOE€ M BO30YXJIEHHOE COCTOSIHHUSI aToma, TUOpUIU3AIUs aTOMHBIX
opOuTanei, MOH, MOJIEKyJia, BaJIEHTHOCTb, JJEKTPOOTPUIIATEILHOCTh, CTEIIEHb
OKHCJICHUS, XUMHUYECKass CBs3b (KOBAJEHTHAasl, WOHHAs, MeETaUIMuecKas,
BOJOpOJHAs), KpHUCTaJUIMUeCKasi pemérka, XUMUYECKas peakius, pacTBOp,
ANEKTPOJIUTHI, HEIIEKTPOIUTHI, DJICKTPOJIUTHYECKAs JTUCCOIMAINS, CTENeHb
JUCCOIMAIINM, BOJOPOJHBIN  TMOKa3aTeslb, OKHUCIUTENb, BOCCTAHOBUTEIIb,
TEMJIOBOM A(DPEKT XUMUYECKOW PEeaKIMU, CKOPOCTh XHUMHUYECKOW PEaKIIUH,
XUMHUYECKOE PaBHOBECHE;, TEOPUU M 3aKOHBI (TEOpHUS DICKTPOIUTUUYECKOU
auccounanuu, nepuoanyeckuii 3akon .M. MeHneneeBa, 3aKOH COXpaHEHUS
Macchl BEIIECTB, 3aKOH COXPAHECHUS M MPEBPAICHUS YHEPTUH NP XUMHUECCKUX
peaKkIusaX, 3aKOH MOCTOSHCTBA COCTaBa BEIECTB, 3aKOH JICHCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XUMHUU, MUPOBO33PEHUYCCKHUE 3HAHUS,
JeXalme B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHUX
SABJICHU; COBPEMEHHBIE MPEJICTABICHUS O CTPOCHUHU BEIIECTBA HA AaTOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAgMOJIEKYJSIPHOM YpPOBHSIX; NPEACTaBICHUS O
MEXaHU3Max XUMHYECKHUX PEAKUUNA, TEPMOAMHAMUYECKUX WU KHUHETHYECKHX
3aKOHOMEPHOCTSAX WX IMPOTEKaHMs, O XMMUYECKOM DPABHOBECHUH, PACTBOPAX U
TUCTIEPCHBIX CUCTEMAax; (paKToIOrMuecKre CBEIEHUS O CBOMCTBAaX, COCTaBe,
MOJIy4YeHUH ¢ O€30MacHOM MCIOJB30BAHUHM BAXXHEHIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY U MPAKTUUECKOW NEATEIHLHOCTH YeJIOBEKa, OOIIMX HAayYHBIX
OPUHIUIIAX XUMHAYECKOTO IPOU3BOJCTBA;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISIBIIATH XapaKTEPHbIC MPU3HAKY TTOHATHH,
YCTaHaBIMBaTh WX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOLIME MOHSATHUSA
MIPU OMUCAHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHHUI;

c(hOpMHUPOBAHHOCTh YMEHUS UCIIOIB30BATh XUMUUYECKYIO CUMBOJIMKY JIJISI
cocTaBlieHHUs (QOpMyNI BEMIECTB M YyPAaBHCHMM XWMHYECKHX PEaKIIUM,
cucreMarnueckyto HoMeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OTJICJIbHBIX BEIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPENEISITh BAJICHTHOCTh U CTEIMEHb
OKHUCJICHUSI XUMHUYECKUX JJIEMEHTOB B COEAUHEHUSX, BUJ XUMUYECKOU CBS3U
(KoBaneHTHAs, MOHHAs, METaJUIMYecKas, BOAOPOAHAs), TUIl KPUCTAJUIMUYECKOU
PEIETKH KOHKPETHOT'O BEIIECTRA;



c(hOpMUPOBAHHOCTb YMEHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BUJAa XMMHUYECKON CBA3M W TUIA KPUCTAJUIMUECKOW PEHIETKH, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTb YMEHMI: KJIacCUPUIMPOBATH: HEOPraHUYECKUE
BEIIECTBA MO KX COCTABY, XUMHUYECKHE PEAKIHUHU MO PA3IUYHBIM IPU3HAKAM
(uuciy W COCTaBy pearupymolluX BEIIECTB, TEIIOBOMY 3(PGhEKTy peaxiuu,
U3MEHEHUIO CTEeNEeHEel OKHUCIEHHUS DJIEMEHTOB, OOpPaTUMOCTH, YYacTHUIO
KaTajqu3aTopa W JIPYyTUe); CaMOCTOATEILHO BBIOMpPATh OCHOBAHHS U KPUTEPUU
JUTSL KJTacCU(pUKAITUU U3YYaeMbIX BEIIECTB U XUMHUYECKUX PEaKIIHi;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPUOJUUECKOTO 3aKOHA
J. W. MenaeneeBa U JAEMOHCTPUPOBATH €0  CUCTEMATU3UPYIOLIYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTEpU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMMHYECKHUX DJEMEHTOB MEPBOr0—4YETBEPTOrO IMEPUOJIOB
[Tepuognueckoin  cucrembr .M. MeHneneeBa, UCHOJNb3ys  ITOHSTHS
«OHEPreTUYECKHE YPOBHUY, «IHEPTETHUCCKUE MMOAYPOBHHUY, «S-, P-, 0-aTOMHBIC
opOuTaNIN», «OCHOBHOE U BO30YXIEHHOE HSHEPreTUYECKUE COCTOSHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKHUX DJIEMEHTOB U UX
CoeIMHEHUM 10 TiepuonaM u rpynmnam llepuwogmueckout cucremsr . .
MenzeneeBa, BaJEHTHbIE BO3MOXXHOCTM aTOMOB JJEMEHTOB Ha OCHOBE
CTPOEHUS UX DIEKTPOHHBIX 000JIOYEK;

c(hOpMHPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (OMUCHIBATH) oOIIME
XUMHUYECKHE CBOWCTBA BEIIECTB  PAa3jIMYHbIX KJIAaCCOB, MOATBEPXKIAThH
CYILLIECTBOBAHHE T€HETUUYECKOM CBSI3U MEKJy HEOPraHWYECKHMH BEIIECTBAMU C
IIOMOUIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUK;

c(hOpPMHPOBAHHOCTh YMEHHSI PACKpPBIBATH CYIIHOCTh: OKUCIUTEIBHO-
BOCCTAHOBHUTEJBHBIX PEAKUUUA IOCPEICTBOM COCTABJIEHUS DIJIEKTPOHHOIO
OalaHca JTHX peaklWi; peakIuii MOHHOTO OOMeHa MyTEM COCTaBIECHUS WX
MOJHBIX ¥ COKPAIIEHHBIX MOHHBIX YPAaBHEHHU; PEaKUUW THAPOJIN3A; PEAKLMMI
KOMITIEKcooOpa3oBanusi (Ha TMpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U
ATIOMUHMUS);

c(hOpMHUPOBAHHOCTh yYMEHHUS OOBACHITh 3aKOHOMEPHOCTH MPOTCKAHUS
XUMHAYECKHX PEAKLIHMN C YUETOM UX IHEPIETUUECKUX XAPAKTEPUCTHUK, XapaKTEP
W3MEHEHUS CKOPOCTH XHMHUYECKOM PEAaKIUU B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(dakTopoB, a TaKKe XapaKTep CMEIICHHWS XHUMHYECKOTO PABHOBECHS TIOJ
BIIMSHUEM BHEIIHMX Bo3aehcTBuil (mpuniun Jle llarenke);

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh XUMHUYECKHE pPEaKIUH,
JIe)KaIlllKe B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOM KHCIJIOTHI, aMMHUAKa,



oOlue Hay4HbIE TMPUHIUIBI XUMHYECKUX TPOU3BOJICTB; IIEJIECO00pa3HOCTD
MPUMEHEHUST HEOPTAHMYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOUKH
3pEHUs COOTHOIIICHUS PUCK-TIOJB3a;

c(hOpMHPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHMH O METOJaX HayYHOTO
MO3HAHUS SIBIICHUHA TPUPOILI — HAOIIOICHHWE, W3MEPCHHE, MOJCIUPOBAHHE,
OKCIIEPUMEHT (peaNbHBI M MBICIICHHBIN), HCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, yMCHHS TPUMEHATh OTH 3HAHUS TIPH  DKCIICPUMEHTAIHHOM
UCCJICIOBAHNN BEIISCTB U JIJII OOBSICHCHHS XUMHUYCCKUX SIBICHHH, MMCIOIINX
MECTO B TIPHPOJEC, MPAKTUYCCKON NEITeIbHOCTH YEJIOBEKAa M B IOBCEIHEBHOMU
KU3HU;

c(hOpMHPOBAHHOCTh YMCHHUS BBISBIISITH B3aMMOCBSI3b XMMUYCCKUX 3HAHUU
C TIOHSATHSIMU W TIPEJICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
71t 00JIee 0OCO3HAHHOTO TTOHMMAaHMSI MAaTePHAIILHOTO SAMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHS IPOBOJIUTH PACUETHI: C HCIOJIB30BAaHUEM
NOHSTHM  «MaccoBas JIOJs BELIECTBA B  pacTBOpE» U  «MOJIApHas
KOHIIEHTpAILIMs», MacCchl BelIeCTBA WIM 00bEMA Ta3a 1O H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WIIM 00BEMY OJTHOTO M3 YYaCTBYIONIUX B PEaKIIUU
BEIIECTB; TEIUIOBOTO 3P (deKTa peakluy; 3HAUY€HHsS BOJOPOJHOTO TOKa3aTems
pPacTBOPOB KHUCJIOT U IIEJIOYEH C M3BECTHOM CTEMEHBIO MUCCOIMAIMU; MAacChl
(06bEMa, KoNMMUECTBa BEIIECTBA) MPOAYKTA PEAKIUHU, €CIIH OJHO M3 MCXOIHBIX
BEIIECTB JaHO B BHJAE pacTBOpa C OINpEAeNIEHHON MaccoBOM Joeit
pPacTBOPEHHOTO BEIIECTBA WM JJAHO B U30BITKE (MMEET MPUMECH); JI0JIU BbIXOAA
NPOIYKTa peakinu; 0ObEMHBIX OTHOIIEHUH Ta30B;

c(hOpMHPOBAHHOCTh YMEHHUMN: CAMOCTOSITENIHLHO TUIAHUPOBATH M MTPOBOJIUTH
XUMUYECKUH  dKCcrepuMeHT (IpOBeACHHWE  peakIiuid HMOHHOTO  OOMEHa,
MOJTBEPKJACHHE  KAuYeCTBEHHOTO  COCTaBa  HEOPTraHWYECKUX  BEIECTB,
OTIpEJICIICHUE CPEbl PACTBOPOB BEIIECTB C TTOMOIILI0 WHIUKATOPOB, U3yUEHUE
BIUSIHUSL PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIMH, PEIICHHE
AKCIIEPUMEHTATBHBIX 3adad 1o TemaM «Metame»y u  «Hemetamms») ¢
coOmoieHneM mpaBui ~ Oe3omacHoro  oOpaieHuss ¢  BEIIeCTBAMH |
nabopaTopHbiM  00OpyAOBaHHEM, (OPMYIHpPOBATh I€Jb  HCCICAOBAHMS,
MPEICTABIATHh B Pa3IUYHON (hOpME pPe3yNbTaThl SKCIICPUMEHTA, aHATH3UPOBAThH
Y OIICHUBATH UX IOCTOBEPHOCTH;

chOpMHPOBAHHOCTh ~ YMEHHH: COONIOAATh MpaBWJia  TOJIB30BAHUS
XAMHYECKOW TIOCY0M W JabopaTOpHBIM 000pyIOBaHWEM, OOpaIIeHUus C
BEIECTBAMHU B COOTBETCTBHH C MHCTPYKIIUSIMU TIO BBIMIOTHEHHUIO JIA0OPATOPHBIX
XAMHYECKUX OIBITOB, IKOJOTHYECKU IIeIeCOOOPA3HOTO TIOBEICHUS B OBITY H
TPYJIOBOU NESATEILHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKAIOIICH



IIPUPOAHON CpeAbl U JOCTMIKEHUSA €€ YCTOMYMBOIO pPa3BUTHUA, OCO3HABATH
OMAaCHOCTb TOKCHUYECKOIO JCHCTBHMS HA JKUBBIE OPraHU3MBI OIPEAECIEHHBIX
HEOPraHUYECKUX BEIECTB, MOHUMAs cMbIci nokaszarens [1/1K;
c(OpMHUPOBAHHOCTh YMEHMI: OCYUIECTBIATH LEICHANPABICHHBIA MOUCK
XUMHYECKOM HH(OpMAUMKU B PA3IUYHbIX HMCTOYHHMKAX (Hay4yHass M y4eOHO-
Hay4dHas JIuTepaTrypa, cpelicTBa MaccoBod mHpopmaiuu, MHTepHeT u apyrue),
KPUTUYECKU aHAIU3UPOBATh XMMHUYECKYI0 HHPOpMaLKIo, IepepadaThiBaTh €€ U
UCIIOJI30BaTh B COOTBETCTBHUU C TTOCTaBJICHHON y4eOHOM 3a1a4eii.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoiasbnbie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThl padoTsbI
pecypcsl
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
11 CTp O)IGHI/ISI op FaHUYECKUX COE I/IHeHI/IfII) A M 8 Bubamorexa [JOK
' P P A o https://m.edso0.ru/d69df650
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
51 [IpenenvHblE YrIIeBOAOPOIbI — AJKAHBI, 5 bubnuoreka [IOK
' HUKJIOATKAHBI https://m.edso0.ru/d69df650
99 HenpenenbHbie yrieBoI0POIbl: aJKEHBI, 14 1 bubnuoreka [JOK
' aJIKaJINCHBI, aJIKUHBI https://m.edso0.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHCCKHE YIJICBOAOPOAEI (apeHb) https://m.edsoo.ru/d69df650
54 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB U 4 bubnuoreka [JOK
' ux nepepaboTka https://m.eds00.ru/d69df650
2.5 ["anmoreHnpou3BoIHBIE YTIEBOIOPOAOB 4 1 Et?[?sﬂ;;lr?\T:(;:)(])lﬁllg 694650
Hroro no paszneny 35

Paspnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeAuHEeHNs



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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bubmuoreka [IOK

A . D 11
3 Crnptst. Gerox https://m.edso0.ru/d69df650
KapOoHuIbHBIC COSTUHEHUS: AITbJICTUIBI U
3.2 keToHbl. KapOoHOBBIE KUCIOTHL. CII0KHBIC 21 bubmorera [JOK
' - ap ' https://m.edso0.ru/d69df650
a¢upsl. XKups
bu6mmoreka [{OK
33 YTICBOMEI o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Paznea 4. Azorconepskamue oOprannyecKkue coeIuHeHus
bu6moreka [IOK
4.1 A LA .b 12
MITHBL AMIHOKHCIIOTRL BEIH https://m.edso0.ru/d69df650
Hroro mo pazgeny 12
Pasznen 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS
bu6moreka [IOK
5.1 B 6
PICOROMOICKYIAPHEIE COCAMHEHHA https://m.edso0.ru/d69df650
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoiasbnbie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanueckuii 3aKoH
bubmmoreka [{OK
11 n [lepnoanueckas cuctema XUMHUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. Menaeneera
Crpoenue BeniectBa. MHOrooOpasue bubnuoreka [JOK
1.2 11 1
BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 1 3
HMITACCKHE peakitin https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xummusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMeTaLIE https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
Craibl https://m.edsoo.ru/2dd57f24
Utoro no pazneny 54
Pa3pen 3. Xumus u ;Ku3HL
Merto1bl TO3HAHUS B XUMUU. XUMUS U bubmuoreka [JOK
3.1 9
JKU3Hb https://m.edsoo.ru/2dd57f24



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoauuecTBO 4acoB
Ne Mara DJIeKTpOHHbIe HH(poBbIe
Tema ypoka KonTposbHubie | IlpakTnueckue
n/n Bcero u3yueHusi | odOpa3zoBaTesibHbIE PeCYpPChI
padoThI padoThI
[Ipeamer u 3HaueHue
OPraHu4eCcKO XUMHH,
1 MIPENCTABIIEHHE O 1 bubmmorexa [TOK
pea https://m.eds00.ru/3686e6f5
MHOT000pa3uu
OPraHN4YeCKUX COCTMHEHUN
DJIEKTPOHHOE CTPOEHUE
aToMa yriepoja (0OCHOBHOE 1
2 BO30 yITLéHfloecE)CTO;{HH;I) 1 bubmmorexa LOK
Y ' https://m.edsoo.ru/0ce6fd4c
BaneHTHBIE BO3MOKHOCTH
aToMa yriepoja
XuMuueckas CBI3b B
OPraHUYeCKUX COCTUHCHUSX.
3 MexaHu3Mbl 00pa3zoBaHUs 1 Eubmorexa HOK
. p https://m.edsoo.ru/8d39f5c8
KOBAJICHTHOM CBSI3H,
crocoObI pa3pbiBa CBA3CH
Teopust ctpoeHust
4 OpraHUYeCKUX COECIUHEHUN 1 bubmnorexa [IOK
p a https://m.edso0.ru/9e595ch8
A. M. byrneposa
5 Buns! uzomepun: 1 bu6mmoreka [JOK
CTPYKTYpHas, https://m.edsoo.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

MPOCTPAHCTBEHHASI.
OneKkTpoHHBIE YPPEKTH B
MOJIEKYJIaX OPTaHUIECKUX
COCIMHEHU N

[Ipencrasnenue o
KJaccu(pukanuu u

bubmmoreka [IOK

6 creteMatiriecias https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

7 Knaccudukanus peakmuii B bubnuorexa [JOK
OpraHNYeCKON XUMHUHU https://m.edsoo.ru/ba5706aa

3 Cucremaru3anus u bu6moreka [IOK
0000111eHNE 3HAHUH I10 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHUYECKUI
psn, obmmas hopmyna,

9 HOMEHKJIaTypa U U30MeEpHs, bubnuorexa [JOK
3JIEKTPOHHOE U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 DOu3nYeCKre U XUMUYECKHE bubnuoreka [JOK
CBOICTBa aJIKaHOB https://m.edsoo.ru/3137711c
HaxosxieHue ankaHoB B

1 npupojae. CriocoOsl bubnunoreka [JOK
MOJIYy4YEHUS U IPUMEHEHUE https://m.edsoo.ru/259b0a5h
AIKaHOB

12 [ukmoankaHsl: oOmas bubmuoreka [JOK

¢bopmyna, HOMEHKIaTypa U

https://m.edso0.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
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HU30MepHsi, 0COOCHHOCTH
CTPOCHHA U XUMHUUYCCKUX
CBOMCTB, CIIOCOOBI
IMOJIYYCHHA U IPUMCHCHHC

13

Pemrenne pacy€THbIX 3a1a4
Ha olpezieNieHNe
MOJIEKYJISIPHOH (pOpMYIIbI
OpPraHMYECKOTO BEIIECTBA IO
MaccOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOSIINX B €T0
cocraB. Cucremarnzanus u
000011eHIe 3HaHU 110 TeMe

bubmmoreka [{OK
https://m.edsoo.ru/bf84d8eb

14

AJNKEHBI: TOMOJIOTHYECKHI
psn, obmmas hopmyna,
HOMEHKJIaTypa, AIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYIL.
CTpyKTypHas U IIUC-TPaHC-
HM30MEpHUsl AIKEHOB

bu6moreka [IOK
https://m.edsoo.ru/273b0ale

15

Pu3nyecKkrue 1 XMMHUUYECKHE
cBolicTBa ankeHoB. [IpaBuio
MapkoBHHUKOBA

bu6mmoreka [JOK
https://m.edsoo.ru/21069ccd

16

Crnioco6bl nostyueHust u
IIPUMEHEHHE AJIKEHOB

bubnuoreka [JOK
https://m.edso0.ru/665dc058

17

[TpakTtuyeckas pabora Ne 1
o teme "[lomyuenue
STUJIEHA U U3YyYEHUE €TO

bu6mmoreka [JOK
https://m.edsoo.ru/0941eed8



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
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CBOMCTB"

Pemrenne pacy€THbIX 3a1a4
Ha OIIpeCICHUE

bu6mmoreka [{OK

18 MOJIEKYJISIPHOM (POpMYIIBI https://m.edsoo.ru/e9ea9921
OpPraHUYECKOTO BEIECTBA
AnKaJIueHbl: CONPsHKEHHBIE,
W30JIMPOBaHHBIE,
19 KyMYJUPOBaHHBIE. brbmmorexa [OK
https://m.edso0.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHHS
20 XuUMHYECKHE CBOMCTBA bu6moreka [IOK
CONPSKEHHBIX IHCHOB https://m.edsoo.ru/e561253d
21 CriocoObl oTy4eHHS U bubnuoreka [IOK
MPUMEHEHHE AJIKAJNEHOB https://m.edsoo.ru/1aa81660
AJNKWHBI: TOMOJIOTUYECKHUM
psn, obmmas hopmyna,
29 HOMEHKJIaTypa, JIEKTPOHHOE bubnuoreka [JOK
Y MPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTpOEHUE MOJIEKY,
(buznueckue cBoicTBa
23 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
AJIKUHOB https://m.edso0.ru/23493a93
24 KauecTBeHHBIE peakiiy Ha bubnunoreka [JOK
TPOMHYIO CBS3b https://m.edsoo.ru/7b1c48da
o5 CriocoOslI monTyueHust u bubnuoreka [JOK

MMPUMCHCHUC aJIKUHOB

https://m.edsoo.ru/a6f9alea
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Pemenue 3agau: pacu€rsl no

bu6mmoreka [IOK

26 YPABHCHHIO XHMUHccKon https://m.edsoo.ru/5db8e526
peakiuu

97 CucremaTtuzanus u
00001IIeHIe 3HAHW 110 TeMe
ApEeHBbI: TOMOJIOTUYECKUI
psn, obmas hopmyna,
HOMEHKJIaTypa.

28 DNEKTPOHHOE H bubmorexa HOK

https://m.edsoo.ru/a92a7094

MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYN O€H30J1a U TOJIyoJIa,
ux (pusmveckue cBoicTBa

29 XuMHYECKHEe CBOMCTBA bubnuorexa [JOK
ApPEHOB: PEAKIIUM 3aMEIIICHUS https://m.edsoo.ru/a44alae4
XHWMHUYECKUE CBOMCTBA

30 apeHOB: PEAKITUU bubnuoreka [IOK
MPUCOCIUHEHU S, OKHCIICHUE https://m.edsoo.ru/a44alae4
rOMOJIOTOB OeH30.1a

31 Oco0EHHOCTH XUMHUYECKUX bubnuoreka [JOK
CBOICTB CcTHUpOJIa https://m.edsoo.ru/d5018a54
Pemenue pacu€raeix 3amau

32 Ha OIpeJieeHre bubnunoreka [JOK
MOJIEKYJISIpHOH (hOpMYIIBI https://m.edsoo.ru/53461a2c
OpPraHMYECKOTo BEIIecTBa

33 CriocoOslI monryueHust u bubnuoreka [JOK

IMPUMCHCHUC apCHOB

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



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
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34

['enernueckas CBsA3b MEXKIY
pa3IMYHBIMU KJIaCCaMU
YIJIEBOJOPOJIOB

35

Pacuétel no ypaBHEHUAM
XUMHUUYECKUX PEAKIIUH.
Cucrematu3anus u
0000I1IcHIE 3HAHHH IO TEME

36

[Ipuponnsii ras. IlomytHeie
He(TAHBIE ra3bl

37

KamenHnsiit yroiss n
MIPOJIYKTHI €Tr0 nepepaboTKU

bu6moreka [IOK
https://m.edso0.ru/69b3398b

38

Hedtp u ciocoOs1 €
nepepadoTku. [I[puMeHnenue
MIPOJIYKTOB MepepaboOTKH
HetH

bu6mmoreka [IOK
https://m.edsoo.ru/21f9de78

39

['eHeTn4eckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOJIOB

40

["asioreHonpoun3BoIHBIE
YTJIEBOJIOPOJIOB:
ANIEKTPOHHOE CTPOCHHE;
peaKIMK 3aMeIeHUs
rajoreHa

bubnuoreka [JOK
https://m.edsoo.ru/82b4d759

41

JlericTBHE MIEI0YEH HA
raJjoreHIpoOU3BOAHbIE.
BzaumoneiictBue
JUTAJIOTCHAIKAHOB C



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759

MargimeM U IMHKOM

Cucremarusanus u

bu6mmoreka [IOK

42 00001IeHNE 3HAHM 110
n " " https://m.edso0.ru/20e89f22
pazaeny "YrieBoaopoabl

43 KonTtponsnas pabora o bubmmoreka [IOK
Teme "YTI1eBo10poabl" https://m.edso0.ru/95c9e298
[IpenenvHbIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUIECKHHA

71, o01Ias popMmya,
44 ET OEHHUE M(;iJ)'Iel:( J}; brbmorexa [TOK
p Y https://m.edsoo.ru/df04c5cd
M30MepHsl, HOMCHKIIATYpa,
Kiaccudukanus,
(hu3uvecKue CBOMCTBA
XUMHUYECKUE CBOMCTBA
45 MPEeACIbHBIX OJTHOATOMHBIX Bu6mmorexa [JOK
pel A https://m.edsoo.ru/26ee34fe
CIIHPTOB
CriocoObI oTydeHust U
46 IIPUMEHEHUE OTHOATOMHBIX Eubmorexa HOK
P https://m. eds00.ru/484100000000000
CIIHPTOB
[IpocTsie adupsr:

47 HOMEHKJIATYpa ¥ U30MEpus, bubmoreka [IOK
0COOEHHOCTH (PU3HYCCKHUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOHCTB
MHoTroaTOMHBIE CITUPTHI:

48 STUJICHTJIMKOJb U TJIULEPUH, bubnuoreka [JOK

ux (puznyeckue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/ee4d84aa
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CriocoObI mosryueHust 1

bu6mmoreka [IOK

49 MPUMEHCHHE MHOTOATOMHBIX
P https://m.edsoo.ru/d12e567d
CIIUPTOB
@eHOJI: CTPOEHUE MOJIEKYIIBI,
50 (bu3nyecKue CBOMCTBA bubmorexa HOK
' https://m.edso0.ru/2ce726f8
ToxcuuHOCTH (peHOIIa

51 XHUMHUYECKHEe CBOMCTBA bubmmoreka [IOK
¢benoia https://m.edsoo.ru/037ca5f9

59 Crioco0pl oTy4eHHS U bubnuorexa [JOK
npuMeHeHue (eHosia https://m.edsoo.ru/c77ddf4c
[IpakTueckas padora Ne 2.

Pemenue
53 SKCIEPUMEHTAJIbHBIX 3a7a4 Bubamorexa [JOK
P " A https://m.edsoo.ru/fd0ced09
1o teme "CrupTel U
benopr"

54 Cucremaru3anus u bubnuorexa [JOK
0000111eHrE 3HAHUH I10 TEME https://m.edso0.ru/1810cb9b
ANbJIeruipl U KETOHBI:

AIIEKTPOHHOE CTPOEHUE

55 KapOOHWJIBHOM TPYIITIHI; bubnuoreka [JOK
TOMOJIOTUYECKHUE PSIbI, https://m.edsoo.ru/b139beaa
oburas ¢popmyia, U3oMepus
Y HOMEHKJIaTypa
ANbJIETUIBI U KETOHBI:

N bubmuoreka [JOK

56 ¢u3nyeckue CBONCTBA;

pCaKknuu MpuCOCANHCHUS

https://m.edsoo.ru/c887425c
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Peakiiu okucieHus u

bu6mmoreka [IOK

> KATCCTBCHHBIC peakdiiy https://m.edsoo.ru/a393baa9
QJIBJICTHJIOB | KETOHOB
58 CriocoObI moTydeHust bubmmoreka [JOK
aNbJETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpEETbHbIE
59 KapOOHOBBIE KHCIIOTHI, bubnuorexa [JOK
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepust 1 HOMEHKIIATypa
60 KapOOHOBBIX KHCIIOT, X Bubamorexa [JOK
. https://m.edso0.ru/700cc87b
(bu3UYecKue CBONCTBA
XHWMHUYECKUE CBOMCTBA
61 MpeACIbHBIX OJTHOOCHOBHBIX bubmmorexa TOK
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
Oco0eHHOCTH CBOICTB
62 MYpPaBbUHOM KUCJIOTHI. bubnuoreka [JOK
MHuoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
OCcoOEHHOCTH CBOMCTB:
HEeMNpeeNbHbIX U
apOMaTUYECKHUX
63 KapOOHOBBIX, bubnunoreka [JOK
JTMKapOOHOBBIX, https://m.eds00.ru/83a08773
TUAPOKCUKAPOOHOBBIX

KHUCJIOT. Hpe,[[CTaBI/ITeJ'H/I
BBICIHINX Kap60HOBBIX KHUCJIOT



https://m.edsoo.ru/a393baa9
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IToHATHE O IPOU3BOIHBIX

bubmuoreka [IOK

64
KapOOHOBBIX KUCIIOT https://m.edso0.ru/0d162d9d
CriocoObI mosTyueHust 1
65 pUMEHEHHE KapOOHOBBIX bubamorexa [OK
p https://m.edso0.ru/7c065c9d
KHCIIOT
CrnosxHble 3(upbl:
TOMOJIOTUYECKHH psiji, oO1as bubmmoreka [IOK
66
dhopmyna, uzomMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 DOu3nvecKue U XMMUYECKHE bu6moreka [IOK
cBOIicTBa 3(hHpoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3amay:
M0 YPaBHEHHUIO XUMHUYECKON
68 peakIuu, Ha OTpeiesieHre
MOJIEKYJIAPHOU (POPMYJIBI
OpPraHUYECKOTO BEIIECTBA
[TpakTrueckas pabota Ne 3.
Pemenne
69 SKCIICPUMEHTAIBHBIX 33124 bubmorera [JOK
P " 8 https://m.edsoo.ru/486671fb
o Teme "KapOoHoBbIe
KkucoThl. CinoxHbIe 3pupbr"
JKupsr: ctpoenue,
bubnuoreka [JOK
70 (hbU3UYECKUE U XUMHYECCKUE
. https://m.edsoo.ru/al19c5b98
CBOMCTBA (THAPOIIH3)
Oco0EeHHOCTH CBOMCTB
bu6mmoreka [JOK
71 KHUPOB, COJEPIKALINX

OCTAaTKH HCHPCACIBbHBIX

https://m.edso0.ru/b0331922
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KUPHBIX KUCIIOT. JKUpBI B
pupoie

Mbl1a Kak COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, HX

72 Mororee aercreue. [lonsarue bubmorera [JOK
https://m.eds00.ru/3c566565

0 CHHTETHYECKHUX MOFOIIUX
cpencrBax (CMC)
I'eneTnueckas cBsI3b

73 YTJIEBOJIOPOJIOB U bu6moreka [IOK
KHUCJIOPOJICOAEPKAITUX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB

74 Pacuétel no ypaBHEHUAM
XUMHUYECKUX PEAKITU
Cucremaru3amnus u bubnuorexa [JOK

75 .
0000111eHNE 3HAHUH I10 TEME https://m.edsoo.ru/f8eaf2eb
OO6mras xapakTepucTuKa

76 YTJIEBOJIOB U KJIacCU(DUKAIUS bubnuoreka [JOK
YIJIeBOJIOB (MOHO-, IH- U https://m.edsoo.ru/7a9693al
MOJIMCaxapyIbl )
Monocaxapupl:

7 (hM3UYeCcKue CBOMCTBA U bubmorexa HOK

https://m.edsoo.ru/b4bdda2d

Hax0JKJICHHUE B IPUPOJIC
[IpuMeHeHue TIHOKO3bI, €€

78 3HA4YEHUE B bubmuoreka [JOK

KHU3HCACATCIIBHOCTH
opraHusma

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



https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
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Jucaxapupl: caxaposa,
MaJIbT03a U JIAKTO3a.

bu6mmoreka [IOK

79
Haxosxnenue B npupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE TUCAXaPUIOB
[Tonucaxapuasl: cTpoeHue
80 MaKpOMOJIEKYJ, PU3NYECKHE bubnuorexa [JOK
1 XUMHYECKHE CBOMCTBA, https://m.edso00.ru/72a04508
MIPUMEHEHUE
81 [TonsiTHe 06 UCKYCCTBEHHBIX bubnuoreka [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenune pacueTHbIx 3a1a4
Ha OIpeAcIeHNUE OIU
82 BBIXO pallli 0 T;I €aKIUn bubmorera [JOK
1 TIPOLyKTa peakil https://m.edsoo.ru/7fde47ef
OT TEOPETUYECCKHU
BO3MO>KHOT'O
CucreMaTH3amnys u
83 00001IeHE 3HAHUN 110 bubmorexa LOK
Hl https://m.edso00.ru/08d4364c
pasneny
KonTtponpHas padoTa no
84 TeMe bubnuoreka [JOK
"Kucnopoaconepxariue https://m.edso0.ru/42c6678e
OpPraHu4ecKue CoeAMHEHU"
AMUHBI: KJ1accuuKanus,
CTpOEHHUE MOJIEKYII, O0IIas
P Y B bubnuoreka [JOK
85 bopmyna, uzomepus,

HOMEHKJIaTypa U
(buznueckue cBoicTBa

https://m.edsoo.ru/efa7e6ca



https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
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XUMHUYECKUE CBOUCTBA

bubmuoreka [IOK

86
ann(paTHIECKIX aMIHOB https://m.edsoo.ru/1bc5cf80
AHUIVH: CTPOCHUE aHUIIMHA,
87 OCOOCHHOCTH XUMUYIECKUX bubmorexa HOK
o https://m.edsoo.ru/39cd21f1
CBOMCTB aHWJIMHA
CriocoObl nostyueHust u
88 pUMEHEHHE AT (aTHIECKIX brbmmorexa [OK
p https://m.edso0.ru/eal38763
aMUHOB
AMWHOKHUCIIOTEL:
HOMEHKJIATypa U U30MEPHS,
89 (du3HYecKre CBOMCTBA brbmorexa [TOK
) https://m.edsoo.ru/d1773e80
OTenbHBIC MTPEICTABUTEIH
0-aMHHOKHUCIIOT
XuMHYeCKHe CBOMCTBA
aAMHHOKUCJIOT, X
bu6moreka [IOK
90 OMOJIOTMYECKOE 3HAUCHUE
https://m.edsoo.ru/77df705a
amuHoOKucJIoT. CUHTE3 U
TUAPOJIN3 TIENTHIOB
benku xak mpupoaHbIe
91 IIOJIMMEPEL, CTPYKTYPBI Eubmorexa HOK
prl; CTPYKTYP https://m.edsoo.ru/429¢9899
O€JIKOB
XUMHYECKHE CBOMCTBA bubnuoreka [JOK
92
0eIIKoB https://m.edso00.ru/6237306d
AzoTtcoaepxaiue
93 reTEePOLUKINYECKIE bu6mmoreka [JOK

COCAMHCHUS. HyKJIeI/IHOBBIC
KHCJIOTBI: COCTaB, CTPOCHUC

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



https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
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https://m.edsoo.ru/521d1431

1 OMoJIoru4ecKas poiib

[Ipaktuyeckas padora Ne 4.

Pemenue Bu6 OK
nonrorexa
94 AKCIIEPUMEHTAJIbHBIX 33124 a
o Teme "AsoTconEpIKAIIIE https://m.edsoo.ru/8e3c02d1
1§
OpraHUYecKue CoequHeHus"
[IpakTrueckas padora Ne 5.
Pemenue Bu6 OK
nonmorexa
95 IKCIIEPUMEHTATBHBIX 337124 a
o Tente "PacHosHABAMIe https://m.edsoo.ru/bde3fdf6
OPraHM4eCcKUX COCTMHEHUN"
KonTpossHas pabora no Eu6 LIOK
nonmoTexa
96 Teme "A3oTcoaepiKaniue
S — https://m.edsoo.ru/ce561bc7
OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX BuG 1OK
. nonmoTexa
97 COEIMHEHUN U METOIbI UX
. . https://m.edsoo.ru/7aa63ebd
CUHTE3a —IIOJUMEpU3aLHs U
MOJIMKOHICHCALIUS
98 IImactMacchl. YTunuzanus u bubnuoreka [JOK
nepepaboTKa IIacTuKa https://m.edso0.ru/82242e0f
DnacToMephl: HaTypaJbHbII Eu OK
nonMoTeKa
99 CUHTETUYECKUE KayuyKH. 4
p https://m.edsoo0.ru/246103ec
€31Ha
Bonokna: HatypanbHble, Eufs OK
noIMoTeKa
100 UCKYCCTBEHHBIE, 1

CHUHTCTUYCCKUC. HOJII/IMepBI

https://m.edso0.ru/5963a601



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601

CIICHHUAJIbHOI'O Ha3HAYCHUA

101

[Tpaktuyeckas padora Ne 6.
Pemenne
IKCIIEPUMEHTAIBHBIX 3374
o TeMe "Pacno3naBanue
IUIACTMACC U BOJIOKOH"

bu6mmoreka [{OK
https://m.edsoo.ru/3aebd77a

102

O60061enHne u
CUCTeMAaTH3alMs U3y4EeHHOTO
Marepuana o Teme
"BBICOKOMOTIEKYIISIPHBIE
coeMHEeHUs"

bubmmoreka [{OK
https://m.edsoo.ru/6a22b1e8

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

102



https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka KonTposbubie | IIpakTnueckue A op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [{OK
XUMUYECKUH 31eMeHT. M30Tormbl https://m.edsoo.ru/59c112ee
CrpoeHue 3JIeKTPOHHBIX 000JI04eK bubnuoreka [JOK
2 1
aTOMOB, KBaHTOBBIE UHCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuyeckux 1 bubnuoreka [JOK
AIIEMEHTOB (s-, P-, d-, f-3memMenThI) https://m.edso00.ru/61294af9
4 Pacnpenenenue 31eKTpoOHOB MO 1 bubnuoreka [IOK
ATOMHBIM OpPOHUTAIIAM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(UTyparuu
P Quryp bu6moreka [IOK
5 aTOMOB 3JIEMEHTOB B OCHOBHOM U 1
. https://m.edsoo0.ru/8149e846
BO30YKIEHHOM COCTOSIHUU
6 DNeKTpOHHBIC KOH(PUTYpAITTH 1 bubnuoreka [JOK
HMOHOB. DJIEKTPOOTPUIIATEIbHOCTD https://m.edsoo.ru/a0764b24
[lepuoauueckuii 3aKoH U
[lepuoauueckas cucrema
bubnuoreka [JOK
7 XUMHYECKUX anemeHnToB Jl. W. 1
. https://m.edso0.ru/16957c01
MenpeneeBa, CBsI3b C COBPEMEHHOM
TEOpUEH CTPOEHHUS aTOMOB
3 3aKOHOMEPHOCTH U3MEHEHUS 1 bubnuoreka [IOK
CBOMCTB XUMHUUYECKHUX DIEMEHTOB U https://m.edsoo.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

00pa3yeMbIX MU MPOCTHIX
CJIOJKHBIX BCUICCTB 110 I'pyniIiaM 1
nepuoam

Cucremarusanus 1 00001IeHAE

bu6mmoreka [IOK

9 .
3HAHUH IT0 TEMe https://m.edsoo.ru/8fad2942
Bunpl XuMHU4YecKou CBA3H.
MexaHu3mbl 00pa3oBaHUs
10 KOBaJICHTHOM cBsA3U. Bomopoagnas bubmorexa [TOK
’ P https://m.edsoo0.ru/5a8072af
CBsA3b. MEXMOJIEKYIISIpHBIE
B3aMOJEHCTBUA
BajeHTHOCTE 1 BaJIEHTHEIE
11 BO3MOKHOCTH aTOMOB. CBsI3b bu6moreka [IOK
AIEKTPOHHOM CTPYKTYPBI MOJIEKYI C https://m.edsoo.ru/3d2ca093
WX TEOMETPHICCKUM CTPOCHHEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
12 COEIMHEHUAX: COCTaB U bubmmorexa IOK
' https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemecTBa MoJieKyIsIpHOTO U
13 HEMOJIEKYJISIPHOTO CTpOEeHUs. THIIbI bubnuoreka [JOK
KPUCTAJUIMYECKUX PEIIECTOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
[ToHsATHE O AMCTIEPCHBIX CHCTEMAX.
bubmuoreka [JOK
14 [IpencraBneHue 0 KOJJIOMIHBIX
https://m.edsoo.ru/da2c70e4
pacTBopax
WctruHHBIE paCTBOPHI: HACKIIICHHbBIE
bu6mmoreka [JOK
15 Y HEHACBIIICHHbIE, PACTBOPUMOCTb.

Kpucrannoruapatsl

https://m.edsoo.ru/e9ccdd8d



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d

CrniocoObI BEIpaKEHHS

bubnuoreka [IOK

16 KOHIICHTPALIMHA PaCTBOPOB https://m.edsoo.ru/328e653a
Pemrenue 3aau ¢ ucnosib30BaHUEM

17 MOHATHH ""MaccoBas A0JIS bu6mmoreka [IOK
pacTBOpPEHHOTO BemecTra', https://m.edsoo.ru/785e0ab4
"MoJisipHasi KOHIIEHTpaIus"

18 Knaccudukanus u HoOMeHKIaTypa bubnuorexa [JOK
HEOPraHUYECKHUX BEIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus u 00001IeHIE bubnuotexa [JOK
3HaHUH 10 TeMe https://m.edsoo.ru/8d2c6a3a
KonTponsHas pabota no remam
"Crpoenune aroma. lleproandeckuii

20 3akoH U [leprnoanueckas cucrema bubnuoreka [IOK
XUMHUYeCcKuX djeMeHToB 1. 1. https://m.edsoo.ru/70a60aa4
MenneneeBa", "Ctpoenue
BemecTBa. MHOrooOpasue BemniecTn"
Knaccudukanus XuMu4eckux
peaKkurii B HEOPraHUYECKOU U

21 OPraHM4eCcKO XUMHUH. 3aKOH bubnuoreka [JOK
COXpPAaHEHUS MacCChl BELIECTB; 3aKOH https://m.edsoo.ru/6335cdd?2
COXPaHEHHUS U PEBPAICHUS
SHEPTUU MPU XUMHUUYECKUX PEAKIUAX
Tennosie 3 (HEKTHI XUMUYECKUX

22 peakuuii. TepMOXUMHYECKUE bubmorexa HOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS

23 Brruncnenus no ypaBHeHUsAM bubnuorexa [IOK

XUMHWYCCKUX peaKquI u

https://m.edso0.ru/87b13954



https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

TCPMOXUMHUYCCKUM YPaBHCHUAM

CKOpOCTh XMMHUECKOH peakluu, eé

24 3aBUCHMOCTD OT Pa3JIMYHBIX
¢dakxropoB. Katanms u KaTamu3atopbl
o5 I'oMoTreHHbIC U TeTepOreHHBIC
peaxiuu
[IpakTueckas padora Ne 1 o teme
26 "BnusiHue pa3nnyHbIX GaKTOpOB HA brbmmorexa [TOK
P o P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOU PEAKITUU
97 OO6patumbie U HEOOpATUMBIC bubnuorexa [JOK
peakuuu. XuMHUYECKOE PaBHOBECHE https://m.edso0.ru/30952f9b
[IpakTiueckas padorta Ne 2 o teme
28 "Briustaue pa3nuaHbIX GaKkTopoB HA bubnuoreka [IOK
MOJIO)KEHUE XUMHYECKOTO https://m.edsoo.ru/3bf34el7
paBHOBecHs"
DNEKTPOTUTHIECKAs JUCCOIHALIHSI.
29 CuiibHBIC U c1a0bIe SJICKTPOJIUTHI bubmorexa HOK
P ' https://m.edsoo.ru/5f766bdf
CreneHpb TUCCOIMAIIAN
Honnoe npouspeaenue Boapl. Cpena
30 BOJIHBIX EI:CTBO (?B Bomo Ho HHpI?I ’ bubmorexa HOK
A P POB. BOAOPOA https://m.eds00.ru/3966ca89
nokasatens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIIUE B PACTBOPAX Eubmorexa OK
P P P https://m.edsoo.ru/09d5a9bd
AIIEKTPOJIUTOB
39 [Tpaktuyeckas padora Ne 3 o Teme bubnuoreka [IOK

"XUMHYECKHE pEaKLUU B pacTBOpax

https://m.edsoo.ru/2e3daeb0



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
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3JEKTPOJUTOB"

OKHUCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

33 eakiuu. BaxxHeuire OKUCIUTEIN bubmorera [JOK
peaKii. https://m.eds00.ru/56226060
1 BOCCTaHOBUTEIU
34 MeTo/1 371eKTPOHHOTO (3JEKTOHHO- bubnuorexa [JOK
MOHHOI0) OanaHca https://m.edsoo.ru/fb691387
35 DIEeKTPOJIN3 PACTBOPOB U PACILIABOB bubnuorexa [JOK
BEIIECTB https://m.edsoo.ru/93fb97d2
36 Pemrenne 3amau pa3inyHbIX THIIOB bubmmorexa TIOK
p https://m.edsoo.ru/5a859d16
37 Pemrenue 3ama4u pa3andHbIX THIIOB bubmorera [IOK
atp https://m.edsoo.ru/5afa265d
CucreMaruzanys 1 00001eHne
. " bubnuorexa [JOK
38 3HAHUH 1O TeMe " XUMHUUECKue
" https://m.edsoo.ru/c161eb85
peakiuu
39 KonTtponbHas padoTa o Teme bubnuoreka [IOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TomoxxeHre HEMETAILJIOB B
[Tepuoanueckoit cucreme
40 XUMUYECKuX 3neMeHToB 1. U. bubmuoreka [JOK
MeneneeBa 1 0cOOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpOeHHS X aToMOB. Du3nyeckue
CBOMCTBA HEMETAJLIOB
AnnoTponus HeMeTaJuIoB (Ha
bu6mmoreka [JOK
41 IIPUMEPE KUCIIOPOJIa, CEPBL,

docdopa u yraepona)

https://m.edsoo.ru/ef92c91c



https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
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https://m.edsoo.ru/5afa265d
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Bopopoa: nonydenue, Gpusnueckue

bubnuoreka [IOK

42
U XMMUYECKHE CBOMCTBA. ['mapubl https://m.edso0.ru/0aa8f613
l"anmoreHsl: HAXOXKICHHUE B IIPHPO/IC,
43 CrocoOBI OTYYEHUs, PUIUIECKUE U bubmmorexa [OK
I https://m.edso0.ru/4e223795
XHUMHYECKUE CBOMCTBA
lNanorenoBomopoasl. Baxunenmue
44 KHCJIOPOJICOACPIKAIITIE COCTUHEHUS bubmorexa HOK
p p a https://m.edso0.ru/6b3255e6
TaJIOTCHOB
JlaGopaTopHbI€ U TPOMBIIIIICHHBIC
45 CroCcOOBI TIOJTyYEHHUS TaJIOTEHOB. bubnuorexa [JOK
[IpuMeHeHue rajgoreHoB U ux https://m.edsoo.ru/6971aca4
COEJIMHEHU I
[TpakTruueckas padota Ne 4.
46 Pemenne skcniepuMeHTATBHBIX Bu6amorexa [JOK
"p | https://m.edsoo.ru/8b26fecd
3a7a4 1o teme ""I"ajoreHnl
Kucnopon: naboparopusie u
MIPOMBIIIJICHHBIE CITOCOOBI
47 oJTydeHus1, GUu3ndecKue u bubmorexa HOK
yi ’ . https://m.edsoo.ru/c8abc36a
XuMu4eckue cBoicTBa. O30H.
[IpuMeHeHne Kuciaopoaa u 030Ha
bubnuoreka [JOK
48 OKcuipl ¥ IEPOKCUIBI
A P A https://m.edsoo.ru/5c8816a0
49 Pewtenue 3amay pa3inuHbIX THIIOB Eubmorexa HOK
P https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXJeHUE B IPUPOJIE,
P PP bubmuoreka [JOK
50 crnocoObl NOJTy4YeHus1, PU3NIECKUE U

XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/46afael6



https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
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bubmuoreka [IOK

>1 CepoBOAOPOL, CyNb (LI https://m.eds00.ru/7c875999
Kucnopoaconepxanme coeguHeHNs

52 CEpHI. gCI(I)6eI}IIHIz)CTII/IH CBOfICTI]l?. bubmorexa HOK

. https://m.edsoo.ru/8cfa2548
CEPHOM KUCIIOTHI
[IpakTrueckas padora Ne 5.

53 Pemrenne skcnepruMeHTAIBHBIX bubnuorexa [JOK
3amay o teme "Cepa u eé https://m.edsoo.ru/0afb05e4
coeMHEeHUS"

ABOT: HaXOXJEHUE B PUPOJIE,

54 crocoObl MoJTyueHus, Pu3ndecKue u bubnuorexa [JOK
XUMHYECKHE CBOWCTBA. AMMHMAK, https://m.edsoo.ru/badd2255
HUTPUJIBI
Kucnoponaconepsamme coelMHEHN

55 azoTa. Ié)(i)6il§oc;l CBOP'IC”fB Bubmmorexa [JOK

. https://m.edsoo.ru/e2965afe
a30THON KHUCIIOTHI

56 [Ipumenenue a3oTa u ero bubnuoreka [JOK
COCTMHEHUH. A30THBIC yI0OpEHHS https://m.edsoo.ru/129f5059
®ochop: HaxOXKIEHHE B IPUPO/IE,

57 crocoObl MoJTydeHus, Pu3ndecKue u bubnuoreka [JOK
XUMHUYEeCKHe cBolcTBa. Dochuasl u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcuapl dhocdopa,

58 @oc@ipcfﬂegmsmne KHUCTIOTHI. Bubmmorexa LIOK

. https://m.edsoo.ru/c7a2d429
Conu pochopHOl KUCTOTHI
59 ITpumenenue pocdopa u ero bubnuorexa [IOK

coequHeHuil. @ocopHbIe

https://m.edso0.ru/a218070a
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ynoOpeHust

[Tpaktuyeckas padora Ne 6.
Pemenne SKCIICPUMCHTAJIbHBIX

bu6mmorexa [IOK

60 3amad mo Teme "A30T u pocdop u ux https://m.edsoo.ru/8175ac3f
coeauHeHUS"

VYriepona: HaX0XACHHUE B IPUPOJIE,

61 AJUTOTPOITHBIE MOTU(PHUKALINH; bubnuorexa [JOK
¢buznyeckue 1 XuMU4ecKHe https://m.edsoo.ru/1eb19f9e
CBOWCTBA, IPUMEHEHNE
Oxcun yraepoga(Il), oxkcng

62 yrnepoj],;(l\lj), yr(on)LHaﬂ KHCJIOTa U brbmorexa [TOK

. https://m.edsoo.ru/dba58adf
eé€ commn

63 Pemenue 3aga4u pa3auvHBIX THIIOB bubmmorexa IOK

https://m.eds00.ru/6029b609
KpemHunii: HaxoXaeHUE B IPUPOJIE,
64 leOCO6I>I nonyqe}?m, (bmnzefm?e u bubmorexa [IOK
. https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA

65 Oxkcun kpemausa(I'V), kpemHueBas bubnuoreka [JOK
KHCJIO0Ta, CUIINKATEI https://m.edso00.ru/3170e7bl
HpI/IMeHCHI/IC KpEMHHSA U €ro Buoauorekxa ]_[OK

66 coequHenuii. CTeKII0, ero https://m.edsoo.ru/393cdacO
MOJy4YEeHHUE, BUbI CTEKIIA https://m.edsoo.ru/5823cefb

67 Pemrenue 3a1a4y pa3anvHBIX THIIOB bubmorexa HOK

https://m.edsoo.ru/b624f801

68 Cucremaru3zanus u 0000IICHUE bubmuoreka [JOK

3ga"Hui o teMe "Hemeramip"

https://m.edsoo.ru/6e864dh5



https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5

69 KonTtponsHas pabota o Teme bubmuorexa [IOK
"Hemetasr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ynbTaToOB KOHTPOJIBHOMN bubnuorexa [JOK
paboThI, KOPPEKIIHS OIIHOOK https://m.edsoo.ru/2b7e9510
[TosoxkeHnne MeTamioB B
[Iepnoanueckoii cucreme
71 XUMHUYECKHX JIEMEHTOB. bu6mmoreka [{OK
Oco6eHHOCTH CTPOESHUS https://m.edso0.ru/9839c16c
JIEKTPOHHBIX 000JI0UEK aTOMOB
METaJIOB
OO6mue ¢puznueckre CBOMCTBA
72 MeTaiioB. [I[puMeHeHe MeTamuioB B Bubnmorexa [JOK
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 Cnnael MetaitioB. Koppo3sust bubnuoreka [IOK
METaJUIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3a1a4u pa3auvHBIX THIIOB bubmmorexa LOK
https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMHUYECKUI Psif
75 HanpspKeHui MetaiioB. OOmue Eubmorexa HOK
https://m.edsoo.ru/94eb377a
CHOCOOBI OJYYEHHS] METAJIIIOB
OO01as XxapakTepuCTUKA METANIOB
| A-rpynmst [lepuonnyeckoit
CUCTEMbI XUMHUYECKUX IIEMEHTOB.
N N bubnuoreka [JOK
76 Hatpuii u xanuii: nony4enue,

(I)I/IBI/I‘-ICCKI/IC U XUMHWYCCKHEC
CBOI’ICTB&, MPUMCHCHUC MPOCTBIX
BEIIIECTB U UX COCAUHEHUI

https://m.edsoo.ru/el2c26b3



https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3

OO01mas XxapakTepuCcTUKa METaNIOB
I[1A-rpynnst [lepuoauueckoit
CHCTEMBI XUMUYECKHUX JIEMEHTOB.

77 Maruuii ¥ KaJIbLIUi: IOJTy4YEHHUE, bubnmorexa LOK
https://m.edso0.ru/7c3e49c0
(bu3HUYeCKre U XUMUICCKHEC
CBOMCTBA, TPUMEHEHHNE MTPOCTHIX
BEIIECTB U X COCTMHEHUH
78 JKEcTKOCTh BOJIBI M CITIOCOOBI €& bu6mmoreka [{OK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9
ANIOMHHMIL: TIOJTy4EHUE,
79 ¢buznyeckue 1 XuMu4ecKue Bubamorexa [JOK
. https://m.edsoo.ru/0e79b266
CBOMCTBA, TPUMEHEHNE
AmMdoTepHbIe CBOWCTBA OKCHIIA U
80 TUJPOKCHU/IA ATTFOMUHUS, bubnuoreka [IOK
TUJPOKCOKOMIUIEKCHI aTFOMUHUS, X https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Pemenue 3a1a4u pa3auvHBIX THIIOB
[TpakTrueckas padora Ne 7.
82 Pemenue skcnepuMeHTanbHbBIX bubnuoreka [JOK
3a7a4 o teMe "MeTaiuibl IJ1aBHBIX https://m.edsoo.ru/27a4af43
noarpymn"
OO6mras XxapaKTepUCTUKA METALIIOB
83 no6ounbIx noarpynn (b-rpymm) bubnunoreka [JOK
[Tepuoauueckoit cucTemsl https://m.edso0.ru/610d7431
XUMHUYECKUX AJIIEMEHTOB
84 dOu3nveCcKue U XUMUYECKHE bu6mmoreka [JOK

CBOMCTBa XpOMa M €ro COCIMHECHUH,

https://m.edso0.ru/9911bef3



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3

HUX IPUMCHCHHUC

Baxwuelime coelMHEHNs] MapraHiia.

bu6mmoreka [IOK

85 Ilepmanranat Kauus, €ro
P 9 https://m.eds00.ru/039d69c8
OKUCTTUTEIbHBIE CBOWCTBA
dusnyecKkrue 1 XMuMUIECKHE
86 CBOICTBA XKe€Je3a U €r0 COCTUHECHUIA. bubnuotexa [JOK
[Tosrydenune u NpUMEHEHHE CILIABOB https://m.edsoo.ru/1b7{8741
xKeresa
dusndeckrue 1 XMMUIECKHE
87 CBOMCTBa MeIH U €€ COEOUHEHNIN, X bubmmorexa TTOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
dusndeckrue 1 XMMUIECKHE
88 CBOMCTBA IMHKA U €T0 COCIMHEHHI, bubnuorexa [JOK
UX IPUMEHEHUE. https://m.edsoo.ru/b1f2beal
' apoKCOKOMITIEKCHI IIMHKA
[TpakTruueckas padota Ne 8.
89 Pemenue skcnepuMeHTaIbHbBIX bubnuorexa [JOK
3a1ay4 1o teMe "Mertauibl IT000YHBIX https://m.edsoo.ru/a6e352ea
noarpymm"
bu6mmoreka [JOK
90 Pemrenue 3a1a4y pa3auvHBIX THIIOB
https://m.edsoo.ru/a8b83d83
O00011IeHNE U CUCTEMATH3ALI[USI
91 M3y4EHHOTO MaTepuasa 1o TeMe bubmmorexa [JOK
" Vi " P https://m.edsoo.ru/e91fe975
MeTtamisl
92 KonTponpHas pabota o Teme bubnuoreka [IOK

"Merauier"

https://m.edsoo.ru/83f63ea3



https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3

AHanu3 pe3yJabTaTOB KOHTPOJIbHOU

bubnuoreka [IOK

93
paboThI, KOPPEKIIHS OIIHOOK https://m.edsoo.ru/9ebff2fd
Ponps xumuu B obecrieueHun
94 YCTOMYHMBOTO pPa3BUTHUSA bubnuorexa [JOK
yesoBedecTBa. [IoHATHE O HAyYHBIX https://m.edso0.ru/080fe1f0
METOJIaX UCCIIEOBAHUS BEIIECTB
HayuHble MpUHITUIIBI OpTaHU3aIIH
95 XUMHYECKOTO MPOU3BOJICTBA. bubmmoreka [{OK
[TpowmbImneHHbIe CIOCOOBI https://m.edsoo.ru/2e45a44f
MOJTYYCHUST BAKHEUIIINX BEIIECTB
XHUMUYECKOE 3arpsi3HEHUE
96 OK arolIeil cpeasl U ero bubmmorexa LOK
Pyx P https://m.edsoo0.ru/9f11bf51
MOCJIEICTBUS
97 XHUMUA U 3J0pPOBBE YEIIOBEKA. bubnuoreka [IOK
JlekapcTBEHHBIE CpEICTBA https://m.edsoo.ru/a6552721
Xumusa nuiy. Pojis XuMuu B
98 00€ecCIeYeHUH MMUIIEeBON bubmmorexa [TOK
B https://m.edsoo.ru/1f7b5bd2
0€301acHOCTH
99 Kocmernueckue u napdromepHsie bubnuoreka [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XUMHUS B CTPOUTEIHCTBE.
. bubmuoreka [JOK
100 Baxneiimme cTpouTenbHbIC U
https://m.edso0.ru/61e69003
KOHCTPYKIIMOHHBIE MaTepUabl
XUMHS B CEIBCKOM XO35IMCTBE.
bu6mmoreka [JOK
101 Oprannyeckrie 1 MUHEPAIIbHBIE

ynoOpeHus

https://m.edsoo.ru/fd39587d



https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
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102 CucreMaru3anus u 00001IeHrE 1 bu6moreka [JOK
3HAHHH 10 TEME https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/db979c70

MPOBEPSIEMBIE HA EI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero oopa3oBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUH, KOTOPasi BKIIOYAET:

1.1

OCHOBOIIOJIATAIONINE  TOHATHS  (XMMHUYECKHH  DJIIEMEHT, aToM,
M30TOIBI, 3JJIEKTPOHHAs 000J0YKa atoma, S-, p-, O-dIEKTPOHHBIC
opOuTamu aToMOB, OCHOBHOE M BO30YKIEHHOE COCTOSIHHME aToMa,
WOH, MOJIEKYJIa, BaJICHTHOCTh, JJIEKTPOOTPHUIIATEIIEHOCTh, CTEICHb
OKHUCJICHHS, XUMHUYECKass CBSI3b (O- W 7M-CBs3b, KpaTHBIC CBS3H),
rudbpuan3as aTOMHBIX OpOuTaslel, KpUCTaJUIMYecKash pemérka,
MOJIb, MOJISIpHASI Macca, MOJISIPHBIA 00BEM, MOJISIpHAsT KOHIICHTpAIIus,
pacTBOpbl (MCTUHHBIC, JUCIEPCHBIC CHCTEMBI), KPHCTAJUIOTHAPATHI,
yIIepOAHbIN CKeneT, (GyHKIHOHAIbHAs Tpylna, pajukal, U30Mephbl,
CTpyKTypHasi (Gopmyna, u3oMepus (CTPYKTypHasi, reoMeTpuvecKas
(rmc-,  TpaHCHU3OMEpHs), TOMOJIOTHUECKHH  psl, TOMOJIOTH,
yIJA€BOAOPOIbl, KHCIOPOA- U  a30TCOJEp)KALUe  COEIUHEHUS,
OMOJIOTMYECKH AaKTHUBHBIC BelIiecTBa (YIJIEBOMBI, JKHPBI, OCIKH),
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHbIE
COCIMHEHUS, KPEKHHI, PU(OPMHHI, THUIIBI XUMHYECKHUX peakiui
(OKHMCIIUTENBHO-BOCCTAHOBUTENIbHBIE, 3K30- M OHAOTEPMUYECKUE,
peakiuuu MOHHOTO OOMEHa, TOMO- U TeTEepOreHHbIe, 0OpaTUMBbIE U
HeoOpaTumebIe), pacTBop, AIIEKTPOJIUTHIL, HEAIIEKTPOJIUTHI,
JNEKTPOJIUTUYECKAsT ~ JUCCOLIMALMsA,  CTENeHb  JUCCOLUAIUH,
OKHUCJIUTEb, BOCCTAHOBUTEINb, JJIEKTPOJIN3, CKOPOCTh XUMHUYECKOM

p€akunun, XuMH4YCCKOC paBHOBeCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOPUS XHMHUYECKOTO CTPOCHHUS OPraHHYECKUX
Beniecte  A.M. byrnepoBa,  Teopus  BIEKTPOJIMTUYECKOU
muccoumnanuy, llepmoanuecknii 3akon .M. MenneneeBa, 3akoH
COXPaHEHHUS MACChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3BIK XUMHH,
MHPOBO33PEHUECKME 3HAHMS, JEXKallMe B OCHOBE IIOHUMaHUsA
IPUYUHHOCTH M CUCTEMHOCTHM XUMHUUYECKUX SIBIICHUH, COBPEMEHHbBIE

OpeACTaBJICHUA O CTPOCHHUU BCUICCTBA HA AaTOMHOM, MOJICKYJIIPHOM U




HaJMOJIEKYJISPHOM YPOBHSX

1.3

IpCaACTaBJICHUA 0 MEXaHU3Max XUMHYCCKHUX peaKuHﬁ,
TCPMOJUHAMHUYCCKUX u KHMHCTHYCCKHUX  3aKOHOMCPHOCTAX ux

IMPOTCKAaHUA, O XUMUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAX

1.4

(hakTOJIOTMYECKHE CBEJCHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUU H
0€e30MacHOM  HCIOJIb30BAaHUM  BAXKHEWIIUX HEOPraHMYECKHX U
OPraHWYECKUX BEIIECTB B OBITY M NPAKTUYECKON ACSITEIBHOCTH

YCI0BCKa

1.5

oOuiue HayyHble MPUHIMIBI XWMHUYECKOTO IPOU3BOJACTBA (Ha
IpUMepe NPOU3BOACTBA CEPHOM KHUCJIOTHI, AMMHAaKa, METAHOJA,

nepepaboTku HedTH)

CopMHpPOBAaHHOCTH YMEHUI BBISBIISTD:

2.1

XapaKTCPHBIC TIIPU3HAKKW W B3aMMOCBA3b M3YYCHHBIX HOHS[TI/Iﬁ,
NPUMCHATE COOTBETCTBYIOIIUEC IMOHATUA IPU OIMHMCAHUW CTPOCHUA H
CBOMCTB HCOPraHNM4YCCKUX HW  OPraHUuYCCKUX BCIICCTB WU HX

MpeBpaIeHUuN

2.2

B3aMMOCBSI3b XUMHUUYECKHUX 3HAHUW C TTOHATHUSAMHU U TIPEACTABICHUSIMU
OpYrUX TpeaMeToB Juisi 0Oojiee OCO3HAHHOTO TOHWMAaHUS W

00BSACHEHUS CYIIHOCTH MaTepUAIbHOTO €IMHCTBA MUPA

ChopmupoBaHHOCTH YMEHHUS UCIIOJIb30BATh:

3.1

HaMMCHOBAaHUs XHMHUYCCKUX COC,I[I/IHeHI/Iﬁ MCXKAYHApPOJHOI'0 COIO3a
TCOpeTquCKOﬁ n HpI/IKJIa,Z[HOﬁ XMMHU W TPHUBHAJIGHBIC HAa3BaHUA
BCIICCTB, OTHOCAMIMUXCA K HM3YYCHHBIM KJIacCaM OPraHu4YCCKHUX H

HEOPraHN4CCKUX COC,I[PIHCHHI;'I

3.2

XMUMHUYECKYI0 CHMBOJIMKY JJIs1 COCTaBlIeHUsI (POPMYIT HEOPraHUYECKUX
BEIIECTB,  MOJIEKYJISPHBIX UM  CTPYKTYPHBIX  (pa3BEPHYTHIX,

COKpAIIEHHBIX U CKENIETHBIX) (POPMYII OpraHUYECKHUX BEIIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPHUIIUPOBATE:

4.1

HCOPraHn4CCKUC BCIICCTBA, CAMOCTOATCIBHO BLI6I/IpaTL OCHOBAHUA H

KPpUTCPUHN IJIA KJ'IaCCI/I(I)I/IKaI_II/II/I N3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHrnvCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTL OCHOBaHHUA H

KPpUTCPUHN IJIA KJ'IaCCI/I(I)I/IKaLII/II/I HU3Y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

MO Pa3NUYHBIM IMPU3HAKaM (YHCITYy U COCTaBy pPearupyroliuX BEIIECTB,
TeroBoMy 3((dekTy peakiuu, H3MEHEHUIO CTENeHeH OKHCICHHUS

OJICMCHTOB, O6paTI/IMOCTI/I pCaknnu, yd1aCTuro KaTanmaTopa)




ChopmupoBaHHOCTH  YMEHHUS  XapaKTePU30BaTh  DJIEKTPOHHOE
CTpOEHUE aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSHUHM) U
HOHOB XUMHUYECKHX 3JeMeHTOB | — 4 mepuonoB llepuomuyeckoit
cuctembl JI.MI. MenaeneeBa W WX BaJCHTHBIE BO3MOYKHOCTH,
UCMOJIB3Ys  TOHATUSA  S-,  p-,  O-3/IeKTpoHHBIE  OpOWMTANH,

OHCPICTUYCCKHUEC YPOBHU

CdhopmupoBanHOCTH YMEHUS OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XMMHYECKHX JJIEMEHTOB M 0OpazyeMbIX UMU

COEMHEHUH 110 MTEPUOIaM U TpyIIaM

CpopMHUpPOBAHHOCTh YMEHHUSI COCTaBJISITH YPAaBHEHHUS XUMUUYECKHUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTH:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ MoCpeaACTBOM

COCTaBJICHUA 3JICKTPOHHOTO OanaHca 3TUX peaKHI/Iﬁ

7.2

YpaBHEHUsSI PEAKLUN PpA3IMYHBIX THUIOB; IOJHBIE M COKPAIIEHHBIE
yYpaBHEHHUS pPEaKIHil HOHHOrO OOMEHa, YYWTHIBas YCIOBUS, MpU

KOTOPBIX OTHU pC€aKI1 UOYT 10 KOHIIA

7.3

peakuii TUAPONIHM3a, PeakKuii KOMIUIEKCooOpa3oBaHusl (Ha TIpUMEpe

TUAPOKCOKOMIIJICKCOB IMHKA U aJ'IIOMI/IHI/Iﬂ)

ChopmupoBaHHOCTH YMEHHUS MOATBEPIKIATH!

8.1

Ha KOHKpPETHBIX MpUMEpax XapakTep 3aBUCUMOCTH PEAKIIHOHHOM
CIIOCOOHOCTH OPraHMYecKHX COEIUHEHHl OT KpaTHOCTH U THUIIA
KOBAJICHTHON CBSI3U (G- M T-CBSI3M), B3AUMHOTO BIIMSIHHSI aTOMOB H
TPYII aTOMOB B MOJIEKYJIaX, a TAKKE€ OT OCOOCHHOCTEH peanu3aiuu

Pa3IMYHBIX MEXAaHU3MOB IIPOTCKAaHUA peaKHI/Iﬁ

8.2

XapaKTCPHbIC XHUMHYCCKHE CBOMCTBaA BCIICCTB COOTBETCTBYHOIIMMU

OKCIICPpUMCHTAMU H 3allUCAMU ypaBHeHI/Iﬁ XHUMHNYCCKHX peaKHI/Iﬁ

ChopmupoBaHHOCTh YMEHUS XapaKTEpU30BaTh COCTAB U BaKHEHUIIIHE
CBOMCTBa BEIECTB, MPUHAAISKAIIUX K OMNpeAeNEHHBIM KllaccaM U
TpyIIaM COEIUHEHHH (MpOCThle BEIIECTBA, OKCUIBI, THAPOKCHUIBI,
COJIM;  YIJIEBOJAOPOABI, MpOCThle 3(QUpPbI, COUPTHL,  (HEHOIBI,
aJIbJIETU/IbI, KETOHBI, KAPOOHOBBIE KHCIIOTHI, CII0KHBIE 3(DUPBI, )KUPBI,

yTJI€BO/IbI, AMUHBI, AMUHOKHUCIIOTHI, OEJTKH)

10

C(I)OpMI/IpOBaHHOCTB YMEHHA TTPOBOAUTH paC‘léTLI o XUMHYCCKUM
(bopMynaM U YpaBHCHHUAM XUMHUUYCCKUX peaKHI/Iﬁ C UCIIOJIB30BAHHNECM

(I)I/I3I/I‘-IGCKI/IX BCIIMYHWH:




10.1

Macchl (00bEMa, KOJMYECTBA BELIECTBA) MPOJYKTA PEAKIMHU, €CIU
OJIHO U3 MCXOJHBIX BEIIECTB JaHO B BHUJIE PACTBOpA C ONPEACIEHHON
MAacCOBOW JI0Jie pacTBOPEHHOTO BEIECTBA WJIM JaHO B M30BITKE

(umeet npumecH)

10.2

MacCOBOM MM 00BEMHOM JI0JTH, BBIXOIa MTPOAYKTa PEaKIHH

10.3

TEIUTOBOTO 3P deKTa peakiuii

10.4

00BEMHBIX OTHOIIICHHUH T'a30B

10.5

110 HAXOXJIEHUI0 XUMUYECKON (POPMYIIBI BEIIECTBA

11

Biranenue cucreMoli 3HaHMIM O METOZaX HAYYHOTO IMO3HAHUS SIBJICHUI
MPUPOJBI, HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX M YMEHHE
MPUMEHATh 3TH 3HAHUA TPU SKCIEPUMEHTAILHOM HCCIIEeI0BAaHUU
BEILECTB U Ui OOBSICHEHHS] XMMHUUECKUX SBJIEHUH, UMEIOIIUX MECTO
B IpuUpoJe, TMPAKTUYECKOW JEeATENIbHOCTH 4YeloBeKa U B

MOBCEIHEBHOMN KU3HU

12

CdopMupOBaHHOCTh YMEHHsSI TPUMEHSTH (MCIOIB30BaTh) 3HAHUS O
COCTaB€ M CBOMCTBAaX BEMIECTB I JKCIIEPUMEHTAIBHON ITPOBEPKU
TUIOTE3 OTHOCUTENILHO 3aKOHOMEPHOCTEH MpOTEKaHUS XUMHUYECKHX
peakiuii ¥ MPOTHO3UPOBAHUS BO3MOKHOCTEH HX OCYILECTBIICHUS;
CUCTEMHBIE XUMUYECKUE 3HAHUS 17151 OOBSICHEHUS U TPOTHO3UPOBAHHUS
SBJICHUM, MMEIOUIMX €CTECTBEHHOHAYYHYIO MPUPOLY; Ul HPUHSATHS

I'paMOTHBIX pemeHHﬁ HpO6J'ICM B CUTyalluAX, CBA3aHHBIX C XAMUEH

13

ChopmupoBaHHOCTH ~ yMEHHs  IUIAHUPOBaTb U MPOBOIMTH
XUMHUYECKUN SKCIEPUMEHT (MOJy4eHHe U U3y4eHHE CBOMCTB
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB, KAUECTBEHHbIE PEaKIIUU
YIJIEBOJOPOJOB  PA3JIMYHBIX KJIACCOB U  KHCIOPOJCOAEp KALIUX
OpPraHMYECKUX BEILEeCTB, PEUICHHE SKCIEePHUMEHTaIbHBIX 33734 IO
paclo3HaBaHUIO HEOPraHMYECKUX M OPraHMYeCKUX BEIIECTB) C
coOnrofeHneM MpaBuUil OE30MaCHOTO OOpalleHHs] C BEIIECTBAMH M
1a00pPaTOPHBIM obopynoBaHueM; dbopMynupoBathb e
UCCIIEJIOBaHMS; TMPEACTABIATh B PA3NUYHON (opMe pe3yabTaThl

OKCIICPUMCHTA, aHAJIM3UPOBATH U OLICHHUBATD UX JOCTOBCPHOCTDb

14

ChopMHpPOBaHHOCTh YMEHHS OCYIIECTBIISATH  I€JICHANIPABICHHBIN
MOMCK XMMUYECKOH MH(OPMALIMK B PA3IMUHBIX UCTOYHUKAX (HaydHas
U yuyeOHO-Hay4dHas JUTepaTrypa, CpeAcTBa MaccoBOM HH(pOpMAIHH,
ceTb VIHTEpHET M Apyrue), KpUTUYECKH aHaIU3UPOBATh XUMHUUYECKYIO

I/IH(bOpMaLII/IIO, nepepa6aTLIBaTL e€ M UCIIOJIb30BaTh B COOTBETCTBUU C




MOCTaBJICHHOW yueOHOM 3a1aueit

15

CdhopMupoBaHHOCT YMEHHS TPOTHO3MPOBATH, AHAIM3UPOBATH H
OIICHUBATh MH(OPMAIMIO C TO3HMIMK IKOJOTHYECKOW OE30MacHOCTH
TIOCJIC/ICTBUI OBITOBOM M TIPOW3BOJICTBEHHOM JCATEIIBHOCTH YEIIOBEKA,
CBSI3aHHOW C TepepabOTKO BemecTB; CPOPMHUPOBAHHOCTD YMEHHUI
OCO3HaBaTb OINACHOCTb BO3JCWUCTBUS HA JKUBBIE OPraHU3MBI
OIpE/ENEHHBIX BEIIECTB, IOHUMAs CMBICH IOKA3aTelss IpeiesIbHOM
JOMYCTUMOW KOHLIEHTPAllMM, ¥ TMOSICHATh HAa MpPUMEpax CHOCOOBI
YMEHBIIIEHUS W TPEJOTBPAICHUs HMX BPEIHOTO BO3JCHCTBUSA Ha

OpraHusm 4€JI0BCKa




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA
EI'D 110 XUMHUHN

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

TeopeTnyeckue OCHOBBI XUMUU

1.1

Crpoenne BeniectBa. CoBpeMeHHasi MOJIENb CTPOEHUS aToMa. Pacnipenenenue
OJICKTPOHOB II0 BHCPIreTUYCCKUM YPOBHSIM. KﬂaCCI/I(i)I/IKaIII/Iﬂ XUMHUYCCKUX
351eMeHTOB. OCOOEHHOCTH CTPOEHMSI SHEPreTHYECKUX YPOBHEHN aTOMOB (S-, P-,
d-anementoB). OCHOBHOE U BO30YXIEHHOE COCTOSHHS aTOMOB. DJIEKTPOHHAS

KOH(Uryparus atoma. BajaeHTHbIEC 37I€KTPOHBI

1.2

[Iepnoanueckas cucrema xumudeckux oannemeHtoB J[.M. Mengaeneesa.
®usnueckuit cMbic [lepuonnueckoro 3akona JI.1. Menneneesa. [Ipuuunel n
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB 3JIEMEHTOB M HMX COCIUHEHHUH MO0
MepuoJiaM M TPYIIaM. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHeHﬂﬁ, BBICHIUX OKCUIOB U THAPOKCHIOB

1.3

BanenTHOCTh. D1€KTPOOTPUIIATENBHOCTh. CTENEHb OKUCICHUS

1.4

Bunet  xuMuueckoil cBA3M  (KOBaJIeHTHAs, HOHHAs, MeETaJUIMYecKas,
BOJIOPOJIHAs) M  MeXaHu3Mbl €€ oOpa3oBaHusa. MeXMOJEKYIsIpHbIE
B3auUMO/JIeHCTBUS. BemiecTBa MOIEKyIIpPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.
Tunsl KPUCTATUVIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIIA

KPUCTAIINYECKON PEeIIETKU

1.5

Xumudeckass — peakmusa.  Knmaccudukanmmss  XMMHYECKMX — peakmuil B

HeOpraHquCKOﬁ u OpFaHquCKOfI XAMHH. 3aKOH COXpaHCHHUA MAaCChl BEIICCTB

1.6

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT pPa3InYHbIX (haKTOPOB

1.7

TemnoBsie 3¢ dekThl XuMudyecknx peaxiuii. TepMoxuMuueckue ypaBHEHUs

1.8

O6paTI/IMLIe pCaKIuu. XHUMHYECKOE PaBHOBECHC. CDaKTOpLI, BIIMAOININEC Ha

COCTOSTHHE XUMHUUYECKOro paBHoBecud. [ Ipuniun Jle [llarense

1.9

SHGKTpOJ'II/ITI/I‘IeCKaH Jucconuanus. CuibHbIe U cIa0bIe QJICKTPOJIMTEI. Cpena
BOOHBIX PACTBOPOB BCHICCTB: KHCJIAA, HeﬁTpaana;I, mcjIo4YHasd. CreneHb

Jucconyanui. Peakiiymyu HOHHOTO oOMeHa

1.10

I'mppomms conent. MoHHOe mnpousBeneHrne BOAbl. BomOpoaHbIM moOKa3aTesb

(pH) pactBopa

1.11

CnocoObl BbIPpAKCHUS KOHIOCHTpAIUH pacTBOPOB: MaccoBas HO0JIA
paCTBOpéHHOTO BCIICCTBA, MOJIApHAd KOHICHTpAIKA. HacplleHHele u

HCHACBIIICHHBIC pACTBOPBI, pACTBOPUMOCTE. KpI/ICTa.HJIOF UApPaThl




1.12

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC pCaKkiuu. HOBCHCHI/IC BCIHICCTB B Cpclaax

¢ pa3ubIM 3HaueHueM pH. MeTopl 371eKTpoHHOTO OaaHca

1.13

DJEKTPOJIN3 PaCTBOPOB U PACILIIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccudukarms HEOPraHUYECKUX COCAVHECHUM. Homenximarypa

HCOPraHNM4YCCKUX BCIICCTB

2.2

XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAIOB (HATPUM, Kajdui, KaJbIUi,
MarHui, aJlOMUHUM, [IUHK, XpPOM, KEJIe30, Me/lb) U UX coeauHeHun. OO0mue

CrocoObI MOJyYEHUS METAJIJIOB

2.3

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETA/UIOB (TaJIOTEHOB, CEphI, a30Ta,
docthopa, yrmepoma U KpeMHHS) HM  HMX COCAMHEHHH  (OKCHJIOB,

KHCIIOPOACOAEP KAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enermueckas CBA3b HCOPraHNn4€CKUX BEIICCTB, MPUHAMICKAINX K

Pa3IMYHBIM Ki1acCaM

2.5

#H##Par### nentuukanus HeopraHnueckux coeqnHeHui. KauecTBeHHbIS

PEAKIIMKU Ha HCOPraHMYCCKUC BCUICCTBA U NOHBI

OCHOBBI OpraHUYeCKON XUMUHU

3.1

OCHOBHBIE TIOJIOKEHUSI TEOPUU XHUMHUYECKOIO CTPOCHMSI OPraHMYECKUX
coequHeHnit  A.M. bymiepoBa. YriaepoaHbld CKEJIET OpPraHHuYecKOn
MoJiekynbl. KpaTHOCTh XMMHUYECKOW CBSI3H. S- M P-CBsI3M. SP3-, Sp2-, Sp-
rubpuan3ay opouTaneil aToMoB yriepoja. 3aBUCUMOCTh CBOMCTB BEILIECTB
OT XHMMHYECKOTO CTpPOEHUsS MoJiekyl. ['omonoru. ['omonoruueckuit psn.

N3omepus u usoMepsl

3.2

[lonsitue o ¢yHkuumoHanbHoM rpynmne. OpueHTauuoHHbIE 3 GEKTHI

3aMeCTUTEIIEN

3.3

HpeﬂCTaBHeHI/Ie (¢} KJ'IaCCI/I(I)I/IKaI_II/II/I OPraHn4CcCKuX BCHICCTB. HOMeHK.]'IaTypa
OPraHu4YCCKux COGI[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘ICCKaﬂ) N TPpUBHAJIBHBIC HAa3BaHUA

Ba)KHEHUIITUX HpeﬂCTaBHTeHeﬁ KJIaCCOB OPraHU4YC€CKUX BCIICCTB

3.4

CBoOOIHOpAIUKAILHBIH M HMOHHBIA MeXaHW3Mbl peakiuu. IloHsTHE O

Hykneoduie u snexrpoduie. [Ipasmno MapkoBuukosa. [IpaBuio 3aiiiieBa

3.5

AJKaHBI. XuMu4ecKue CBOMCTBa AJIKaHOB: rajoreHupoBaHue,
JNETUIPUPOBAHUE, TEPMHUUYECKOE pa3JIOKEHUE, KPEKUHT, HU30MEpHU3allMs,
ropenue. [lomyuenue ankanoB. [luknoankansl. Cneuuduka CBONCTB
LUMKJIOAJKAHOB C MajblM pa3MepoM IHMKJIa. Peakuuu NpPUCOEIUHEHUS H

PaauKaJIbHOTO 3aMCIICHUA




3.6

AJKEeHBI. XUMHUYECKUE CBONCTBA: peaxkuuu IIPUCOEIUHEHUS
(rajoreHupoBaHue, TUAPUPOBAHME, THJPOraAJIOTEHUPOBAHUE, THJIpaTalus),
TOpPEHHUs, OKUCIICHUS U moimMmepu3anuu. [IpombinuieHHbIE U T1a00paTOpHBIE

CTIOCOOBI OJTYYEHHUS ATKEHOB

3.7

Ankaauenbl. XMMUYECKHE CBOMCTBA aJKAJMEHOB: PEAKIMU MPUCOCIUHECHU S
(runpupoBaHue, raJOreHUPOBaHUE), TOpeHus: U nojuMepusanun. [loxydenue

AJIKaIMCHOB

3.8

AJKVHBL. XHAMHYECKUE CBONCTBA: peakuuu NIPUCOEIUHEHUSA
(rajoreHupoBaHue, TUAPUPOBAHUE, TUIpATALUs, THUIPOraJIOr€HUPOBAHUE)
KaK croco0 MoxydyeHus MOJIMMEPOB U IPYrUX MOJIE3HBIX MPOAYKTOB. Peakuun
3amenieHus. ['opeHne aneTusieHa Kak HCTOYHHMK BBICOKOTEMIIEPATYPHOIO

IIaMCHU JI CBAPKU U PE3KHU MCTAJLJIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbpl. XWMHYECKHE CBOWCTBA O€H30Ja: PEaKIUU JIIEKTPOOUIBHOTO
3aMelleHusl, TpUCOeANHEeHNs (THAPUpOBaHUE, rajoreHupoBanue). Peakuus
ropenusi. OCOOEHHOCTH XMMHYECKUX CBOUCTB Toryosa. [lomydenue GeHzoua.
OCoOEHHOCTH XHUMHUYECKUX CBOUMCTB ctupoja. I[lomumepusamms crtuposa.

CriocoObl MosTydeHus: 1 IpUMEHEHUE apOMaTUYECKUX YTIIeBOA0POIOB

3.10

Crouptel. IlpenenbHble OJHOATOMHBIE CHUPTHL. XHMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBUE C HATPUEM Kak CIOCOO0 YCTaHOBIIGHUS  HaIM4uUs
TUAPOKCOTPYMIBI, C TaJOreHOBOJOpPOJaMH KakK CIOCcO0  MOJydeHHs
pacTBopuTeNel, BHYTPH- M MEXKMOJEKYIspHas Jerujaparauusd. Peakuus
ropenus. [lonydenue sTaHosa: peakiusi OpOXKEHHs TIIOKO3bI, TUpaTanus
STHJIEHA. OTHWIEHTJIMKOIb W TJMIEPUH KaK MPEACTaBUTENIH MpeAeTbHBIX

MHOI'0A@TOMHBIX CITUPTOB

3.11

®enHon. XuMHUecKue CBOMCTBA (eHosa (peakluuu ¢ HaTpUeM, THUIPOKCHIOM

Hatpus, 6pomom). [lonydyenue denona

3.12

ANbEruabl. XuMuueckue CBOICTBa npeaebHbIX aJbJICTUJIOB:
TUIPUPOBAHNE; KAUYECTBEHHBIE PEaKIMU Ha KapOOHWIBHYIO TPYIIY (peakius
«cepeOpsHOTO 3epkaniay, B3aumojeiictBue ¢ ruapokcunom Meau (II).
[Tonmyuenue mpenenbHBIX AalbJETHI0B: OKHCICHHE CIHPTOB, TUIApATAIUs
arieTuiieHa. AIETOH KakK MpeAcTaBUTeNh KeTOHOB. OCOOCHHOCTH peakIuu

OKHCJICHHA allCTOHA

3.13

Kap6OHOBLIe KHCIOTEl. XUMHYECKHE CBOMCTBA MpeACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX KucI0T. OCOOCHHOCTH XHMHYCCKHX CBOWCTB MypaBLHHOﬁ
KHUCJIOTHI. HOJ’Iy‘ICHI/IC MNpeaACIIbHBIX OJHOOCHOBHBIX Kap6OHOBLIX KHUCJIOT:

OKHCJICHHUC AJIKaHOB, AJIKCHOB, INCPBUYHLIX CIIMPTOB, aJIbACTUIOB. Bricmue




pCACIIbHBIC U HCIIPCACIIbHBIC Kap6OHOBBIe KHCJIOTBI

3.14

Cnoxusle »>¢pupel 1 xkupbl. CnocoObl TMONyYEHHS CIIOXKHBIX 3(QHPOB.
Obpatumoctp peakuuu sTepuduranuu. IlpuMeHeHne CIoXHBIX 3(UPOB B
MUIIEBOW 1 Tap(QIOMEpHON MPOMBINIUICHHOCTH. JKHUPBI KaK CIIOKHBIE 3(UPHI
[JIMLEPUHA U BBICIIMX KapOOHOBBIX KHCIOT. XMMHYECKHE CBOWMCTBA >KUPOB:
TUAPUPOBAHUE, OKHUCIEHUE. ['uaposin3, Wil OMBUIEHHUE, )KUPOB KakK CHOCO0
IIPOMBIIIIJIEHHOTO MOJIy4Y€HUs COJIEN BBICIIUX KapOOHOBBIX KUCIOT. MbLI4 Kak

COJIM BBICHINX Kap6OHOBBIX KHCIIOT

3.15

XUMHYEeCKHe CBOMCTBA TIFOKO3BI: p€aknun C YydaCTUEM CIHUPTOBBIX U
aJbJIETMIHOM TPYII U MOJIOUHOKHUCIIOE OposkeHue. [IpuMeHenune rioko3ssl, eé
3HaYeHWE B JKU3HEAEATENBHOCTH oOpraHusma. Jlucaxapuiel: caxaposa,
ManbTo3a. BoccTaHaBiuBaromMe M HEBOCCTAaHABIUBAIOIIME TUCAXAPHUJBL.
I'mpponus nucaxapunoB. Ilomucaxapuabl: kpaxmai, raukoreH. CrpoeHue
MaKpOMOJIEKYJl Kpaxmalla, INIMKOT€Ha U LeuIono3bl. dusndyeckue cBoicTBa
Kpaxmajla W LEeJUI0N03bl. XHMMHUYECKHE CBOMCTBAa KpaxMmania: THAPOJIH3,
KayeCTBEHHasl peakiuss ¢ HOAOM. XHUMHUYECKHUE CBONCTBA LIEJUIIOJIO3bI:
THJPOJIN3, TOdydyeHHe 3PHUpoB Lewnoa03bl. [loHATHE 00 MCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIHN MIEIK)

3.16

AMHUHBI. AMHUHBI KaK OpraHMYE€CKHME OCHOBAHHUS: pEAKUUH C BOJOM,
KHCJIOTaMH, PEaKIMs TOPEeHUs. AHWIMH KaK MPEACTaBUTENh apOMAaTHUYECCKUX
aMHUHOB. XWMHYECKHE CBOMCTBA aHWJIWHA: B3aUMOJCHCTBHE C KHCJIOTaMHU,
OpoMHOH BOJI0H, okucieHue. [loaydeHne aMMHOB aIKUIMPOBAHUEM aMMHaKa

1 BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIEBOAOPOA0OB

3.17

AMUHOKHUCIOTHL U OeNKH. AMHHOKHCIOTHI Kak aM(OTepHbIe OpraHuYecKue
coenuHeHusi. OCHOBHBbIE aMUHOKHCIIOTHI, 00pa3ytomire Oesku. XUMUYeCKHe
CBOMCTBa O€NKOB: THIPOJN3, JeHATypalus, KadyecTBEHHbIe (I[BETHbHIE)

PCaKIuu Ha 0eaKu

3.18

CTpOGHI/Ie U CTPYKTYypa MOJIUMCPOB. 3aBUCHUMOCTb CBOMCTB IOJIMMEPOB OT
CTPOCHHUA MOJICKYII. OCHOBHBIE CHIOCOOBI MOJIYYCHHSI BBICOKOMOJICKYIISIPHBIX
COCJIMHEHUI: pC€aKnuu MMoJIMMEpHU3alIlin n IIOJIMKOHACHCAILINH.

Knaccugukarus BoJoKoH

3.19

#HH#HPar### nenTuukanus opraHMuecKux coeJuHeHni. Pemenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha pACIIO3HABAHUC OPTAaHUYCCKHUX BCIICCTB

3.20

I'eneTnueckas cBA3b MCKAY KJIaCCaMH OPraHNYICCKHUX COCIUHEHUI

XUMHS U )KU3Hb




4.1

XuMus B TIOBCeIHEBHON xu3HU. [IpaBmia Oe3omacHO pabOTHI C €IKUMHU,

TOpXOYMMHU U TOKCUYHBIMHA BCUICCTBAMU, CPCACTBAMU OBITOBOM XMUMHH

4.2

XvMHS U 30pOBbE. XUMHUSA B MeAUIMHE. XHMHS U CEIbCKOE XO3AMCTBO.
X¥MHs B IPOMBIIUIEHHOCTH. XUMUS U DHEPreTHKA: IPUPOIHBIA U NOIYTHBIN
He(TSHOM Ta3bl, UX COCTAaB U UcMoyb3oBaHue. CoctaB HepTH U €€ mepepadoTka

(IpupoAHBIE UCTOYHUKHU YIJIEBOAOPO/IOB)

4.3

XUMUS ¥ DKOJIOTHS. XHMHYECKOE 3arpsi3HEHUE OKPYXKAIOLIEeW Cpelbl U €ro
nocieacteusi. Oxpana rugpocdepsl, MOUYBbI, aTMOCHEpPHI, QJIOPHI U (hayHBI OT
XUMUYECKOTO 3arpsizHeHus. [IpoOrema OTXOIOB M TOOOYHBIX MPOJYKTOB.

AJ'II)TepHaTI/IBHI)IC HCTOYHHKHU SHCPIruu

4.4

OO0mwue mpenacTaBieHUsT O MPOMBIIUIEHHBIX  CHOcO0ax — MOTy4eHUS
XMMHMUYECKUX BeIIecTB (Ha MpUMepe NpPOM3BOACTBA aMMMaKa, CEpHOM
kucinoTel). Y€pHas w uBeTHas MeTawwtyprus. CTEKIO H  CHIIMKATHAs
MPOMBIIIEHHOCTh. [IpoMbIniuteHHast opraHudeckass Xumus. CpIpp€ s

OpFaHI/I'-IeCKOI\/’I MMPOMBIINIJICHHOCTHU

H#HPar#H## Turpl pacu€THBIX 3a7a4

5.1

###Par###PacuéTel Macchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WIIH 00BEMY OJHOTO M3 YYACTBYIOIIUX B

peaKIiy BEIIECTB

5.2

###Par###Pacuérel TerioBoro rddexra peakiuu

5.3

###Par###PacuéTpl 00BEMHBIX OTHOIICHHUI ra30B MPU XUMHUYECKUX PEAKIIHIX

5.4

###Par###Pacuérel macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IMPOTYKTOB

peaKIfM, €CJIM OJTHO U3 BEIIECTB JIaHO B M30BITKE (MMEET IPUMECH )

5.5

###Par###Pacuérel MaccoBO# MM 00BEMHOM JT0JIM BBIXO/1A TIPOTYKTA

pE€aKuu OT TCOPETUUCCKHU BO3SMOXKHOI'O

5.6

#HiHtPar#H#PacuéTsl Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOIYKTa
peaxiuu, eciiv OJTHO U3 BELIECTB JaHO B BUJE PACTBOpA C OMPEACIIEHHOM

MAacCOBOM JIOJIEH pAaCTBOPEHHOTO BEILIECTBA

5.7

#H#Par###Pacd€ThI ¢ MCIONB30BaHUEM IOHATHN «MaccoBast J0JIs,

«MOJIIpHAasA KOHUCHTpaUus», KpaCTBOPUMOCTL»

5.8

#H#HPar###HaxoxieHre MoJIeKy IsIpHOM (popMysIbl OpraHu4ecKOro BellecTBa
II0 €70 IJIOTHOCTH ¥ MAacCCOBBIM JIOJISIM 2JIEMEHTOB, BXOSAIINX B €70 COCTaB,

HJIN 110 IPOAYKTAM CropaHusa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



