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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma 1o XMMUU Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOrO 3aKkoHa OT 29.12.2012 No 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yJbTaTaM
ocBOeHUsI (eaepaibHONW 00pa30BaTEIbHON MPOrpaMMbl CpPEIHEro OOIIero
obpazoBanusa(DOI1 CO0), MpeACTaBICHHBIX B denepabHOM
rocyJapcTBeHHOM obOpazoBatenbHOM ctangapte COO, ¢ yuérom Konuemnuuu
npernojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTeNbHBIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0pasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJOKEeHUN «CTpaTerun pa3BuTus
Bocriutanust B Poccuiickoit ®enpepauun Ha mnepuon g0 2025 roga»
(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 Ju(depeHIIupoOBaHHOTO,
npouiIbHOrO0 00y4YeHHs, NPU3BAHO OOECNEeYuTh 00I1e00pa30BaTENbHYI0 U
OOIIEKYJBTYPHYIO TOJATOTOBKY BBIITYCKHUKOB IIIKOJIBI, HEOOXOIUMYIO st
aJanTaiyi UX K OBICTPO MEHSIOUIUMCS YCIOBHSM KU3HU B COLIMYME, a TaKKe
Ui TIPOJIOJDKEHHs  OoOydeHHss B OpraHu3anusax npodeccuoHaIbHOro
oOpa3oBaHHs, B KOTOPBIX XUMHUS SIBISE€TCS OJHOM W3 TNPUOPUTETHBIX
JTUCITUTUINH.

B nporpamMmme mo XUMHM Ha3Hau€HHE TNpeaMeTa «XUMHS» MOTydaeT
NoJpoOHYI0 HWHTEPHPETAlUI0 B COOTBETCTBUM C OCHOBOIOJIAralOIIUMHU
nonoxxkeausimu @I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIEH, CONEep KaHMs,
pe3ynbTaToB OOy4eHHUsS U TpPeOOBaHUI K YPOBHIO MOATOTOBKU BBITYCKHHKOB.
CBHUIETETHECTBOM TOMY SIBIISIFOTCS CJIEAYIONINE BBIMOIHIEMBIE MPOTPAMMON 10
XUMHUH QYHKITUU:

e UMH(}pOpPMAIMOHHO-METOAMYECKAs, peann3alus KOTOopoil obecreunBaet
MOJIYYeHHUE TIPEJCTABICHUS O IENAX, COAEpKaHWuHU, OOIel cTpaTeruu
oOydeHMs, BOCIUTAHUA W Pa3BUTUSA OOYYAIONIUXCS CPEACTBAMU
npenMeTa, N3y4aeMoro B paMKax KOHKPETHOTO MPOQHIIS;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTopas npeaycMaTpuBaeT
onpeJiesieHHe: MPUHIMIIOB CTPYKTYPUPOBAHUS M MOCIEI0BATEILHOCTH
U3y4yeHUs y4eOHOro Marepuaia, 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 yriryGaEHHOTO U3YUECHUS] XUMUU:

e YCTaHaBJIMBAET UHBAPUAHTHOE MPEAMETHOE COAECPKaHUE, 00I3aTEILHOE
JUISL U3y4YEHHs] B paMKaxX OTIEIbHBIX Tpoduied, mnpeaycMaTpuBaeT
pacripefielieHue W CTPYKTYpUpPOBaHHME €ro Mo KjiaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSM/pa3fiesiaM Kypca;

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

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

e JaéT METOJUWYECKYI) MHTEPIPETAIMIO IeJe H 3a7ad H3y4YCHUS
npeaMeTra Ha  yrIyOJaE€HHOM YpOBHE C  Y4€TOM  COBPEMEHHBIX
NPUOPUTETOB B CHCTEME  CpelHero  oOlmero  oOpa3oBaHWs,
COJICP)KATENIbHOM  XapaKTePUCTUKU  TUIAHUPYEMBIX  PE3yJIbTaTOB
OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON MPOTPAMMbI CPEHETO OOIIEro
o0Opa3zoBaHus (JJUYHOCTHBIX, METANIPEAMETHBIX, MPEIMETHBIX), a TAKKe
c yuy€TOM OCHOBHBIX BHJOB Yy4e€OHO-IO3HABATEIbHBIX JICHCTBUIA
00y4aromerocsi o OCBOEHUIO COAEePKaHuUs MPEAMETA.

[To BceM Ha3BaHHBIM MO3UIUSM B MPOTPAMME MO XUMHUH IPEITyCMOTpEHa
IPEEeMCTBEHHOCTh C OOy4YeHHMEM XUMHUU Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a TpenelaMd YCTAaHOBJIEHHOW MPOrpaMMoOil 10 XUMHUU
o0s3aTeNbHONM  (MHBAPUAHTHOM)  COCTABIISIONIEH  coAep)KaHusi  y4eOHOro
npenMera «XuUMHUS» OCTa€Tcs BO3MOXKHOCTH BbIOOpa €ro BapUaTUBHOU
COCTaBIIAIONICH, KOTOpas JIOJDKHA OMNPEAeNsTbcsl B COOTBETCTBHHM  C
HaIlpaBJIeHHEeM KOHKPETHOTO Mpoduist o0ydeHUsI.

B cootBeTcTBUM ¢ KOHUENTyalbHbIMH TosoxeHusmu PI'OC COO o
HA3HAUYEHUU TIPEAMETOB 0a30BOr0 W YIIyOJIEHHOTO YPOBHEH B CHCTEME
muddepeHnmpoBaHHOTO 00YYEHHUSI Ha YPOBHE CpEeIHEro o0imero oOpa3oBaHUS
XUMHS Ha YPOBHE YIUIYOJIEHHOTO W3yYCHHS HAaMpaBiIeH Ha peaTu3aiuio
MIPEEMCTBEHHOCTH C TMOCJIEAYIOIIMM 3TalloM MOJY4YeHUSI XUMHYECKOIO
oOpa3oBaHHsA B pPaMKax HU3YYCHHs CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX  JUCIHUIUIMH B By3aX W OpraHu3alusix  CpeIHEro
mpodeCCHOHAILHOTO 00pa3oBaHMsA. B 2Tol cBfA3M HM3yYeHHE MpeaMeTa
«XUMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACUIMpPEHUE U YIIIyOJeHue
TEOPETUYECKON M TPAKTUYECKON MOATOTOBKH OOYYAIOIIMXCS, BHIOpABITUX
onpenenéHHbld npodusib OOy4YeHUs, B TOM YHCJIE€ C MEpPCIEKTUBOU
MOCJEAYIOMIETO TMOJYyYEeHHUS] XUMHUYECKOro OOpa3oBaHMs B OpraHU3aLMAX
npodeccuoHanbHoro oopazosanusi. Hapsiny ¢ atum, B cBete TpedoBanuit ®I'OC



COO x nmaHupyemMbIM pe3ylibTaTaM OCBO€HUs (peaepalibHONW 00pa3oBaTeIbHON
MporpaMMbl CpEeAHEro oOIero oOpa3oBaHUs U3y4YEHUE MpeameTa «XUMU»
OPUECHTHPOBAHO TAaKXK€ Ha pEIICHUE 3aJa4 BOCIUTAHUS U COLUAIBLHOIO
pa3BuTUsa oOydarommxcs, Ha (GOPMUPOBAHUE Y HUX OOIIEHHTEIUICKTYaIbHbBIX
YMEHHI, YMEHUH palMoHAIM3alUU y4eOHOTo TpyAa U 000O0IIEHHBIX CIIOCOOOB
NEATeNIbHOCTH, UMEIOIIUX MEXIUCIUILIMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.

CocrapisitoniuMu ~ TipeMeTra  «XHUMHUS» Ha YPOBHE  YINIYOJIEHHOTO
U3YUYEHUS SBISIOTCS YIIIyOa€HHBIE Kypehl — «Opranudeckast xumus» u «OO01mas
U Heopranudeckas xumusi». [Ipu ompeneneHud MOAXOIOB K OTOOpY U
CTPYKTYPHOW OpTaHU3aIlMU COACPKAHUS ITUX KYpPCOB B MPOrpamMme Mo XUMUU
3a ocHoBy mpuHATHl nonoxkeHus GI'OC COO o paznuumsx 0a30BOro u
yriayOaEHHOro YpOBHEH U3YUEHHS MPEeIMETA.

OcHoBY copaepxkanusi kypcoB «Opranuueckas xumusi» u «OOmas u
HEOpraHUYecKass XUMHS» COCTABISAET COBOKYITHOCTb MPEJMETHBIX 3HAHUU W
YMEHUM, OTHOCSIINXCS K 6a30BOMY YPOBHIO M3Yy4CHUS IpeaMeTa. JTa cucreMa
3HAHUM TOJIy4aeT OINpeAeIEHHOE TEOPETHYECKOE JOIMOJHEHHE, MO3BOJIAIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINA O00BEM (HaKTOJIOTHIECKOTO
maTepuana. Tak, Ha yriayOJ€HHOM YpPOBHE HM3yUeHHs NpeaMera obecrieueHa
BO3MOXHOCTh 3HAYUTEIBHOTO YBEIMYEHUS] OO0bEMA 3HAHUA O XUMHUYECKHX
AJIIEMEHTAaX U CBOMCTBAX UX COCMHEHUN Ha OCHOBE PACIIMPEHUS U YIriyOJieHus
NpEeJICTaBIICHUH O CTPOCHUH BEIIECTBA, XUMUYECKOM CBA3U U 3aKOHOMEPHOCTAX
NPOTEKaHMs] PEeakKIMii, paccCMaTpUBAaE€MbIX C TOYKM 3pEHUS XHMHUUYECKOU
KAHETUKH U TEPMOJMHAMHUKHU. M3ydeHue MepuoIUYEecCKOro 3aKoHAa W
[lepuonuyeckoit  cucTeMbl  XMMHUYECKMX  DJIEMEHTOB  Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHMYECKHUX TMPEJCTABICHUSIX O CTPOCHUU aToMa.
XuMHYeCcKasi CBSA3b OOBACHIETCS C TOYKH 3PEHUsS] SHEPreTHUECKUX M3MEHEHUN
npu €€ 00pa3oBaHUU U Pa3pYIICHUH, a TAKXKE C TOYKU 3PEHUS MEXaHU3MOB €&
oOpa3zoBanusa. M3ydeHune TUIIOB peakmuii AOMONHSETCS (OPMHUPOBAHUEM
MPEACTaBICHUNA 00 3JIEKTPOXUMHUUYECKUX Mpolieccax U JIEKTPOJIU3E PacIiaBOB
U PAcTBOPOB BelIeCTB. B Kypce opraHM4eckod XWUMHUU TpPH PaACCMOTPEHUU
PEaKIIMOHHON CIOCOOHOCTHM COENMHEHUN yHensercss oco0oe BHUMAaHHUE
BOIIpOcaM 00 DJJIEKTPOHHBIX d(pQeKkTax, O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaxX U MEXaHU3MaX PEaKIUil.

Ocoboe 3HaueHHWE WMEET TO, 4YTO Ha COJEpKAHHE KypCOB XUMUU
yrayOn€HHOTO YpPOBHSA W3Y4YEHUs ISl KJIACCOB OMNPEACIEHHOTO MPOQuIIs
(rmaBHBIM 00pa30M Ha WX CTPYKTYpy M XapakTep JAONOJHEHUM K oOIei
CUCTEME MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEKHbIC NTpeAMEThI. Tak,
HarpuMep, B COACPKAHUU TMpeAMeTa JUIsl KIACCOB XUMHUKO-(U3UUYECKOTO



npoduiig Oosblioe 3HaUeHHE OyAYT UMETh AIEMEHTHI y4eOHOro mMaTepuasna 1o
oOmed xumuu. [lpy M3ydyeHMHM mHpenMeTra B JAHHOM Cly4yae akLEHT Oynaer
ClellaH Ha OOIIHOCTh METOJOB IO3HAaHHSA, OOLUIHOCTh 3aKOHOB U TEOpHUH B
XUMHHU U B (PU3MKE: aTOMHO-MOJIEKYJIsipHasi Teopusi (MOJIEKYJsIpHAsl TEOpHs B
(¢u3MKe), 3aKOHBI COXpPAHEHUsT MAacChl M HHEPrUH, 3aKOHBl TEPMOIUHAMUKH,
ANEKTPOJIN3a, IPEACTABIECHUS O CTPOEHUU BEILIECTB U APYIOE.

B 10 )€ Bpems B coaepKaHuUM MpeaMeTa il KJIacCOB XHMHUKO-
Ouonornyeckoro npoduiisg 0oNbIINKA yAenbHbIA BeC OyAeT UMETh OpraHudecKas
xumusi. B 3TOM ciydae mpefocTaBiseTcss BO3MOXKHOCTh Juisl  Oojee
OOCTOSITENIBHOIO  PAacCMOTPEHHS] XUMHYECKOM OpraHu3aluu KIETKH Kak
OMOJIOTUYECKON CHCTEMBbl, B COCTaB KOTOPOW BXOJST, K MpUMEpPY, TaKue
CTPYKTYPHbIE KOMIIOHEHTBI, KakK JUIMUJbI, OEJIKU, YIIeBOJbI, HYKJICHUHOBBIC
KHUCJIOTHI U Apyrue. [Ipu 3TOM 3HaHUSA O COCTABE M CBOMCTBAaX MpEACTaBUTENEH
OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB CIIYXKAaT OCHOBOM ISl M3Yy4YEHUS
CYILIHOCTH MpoIieccOB (POTOCUHTE3A, IbIXaHHUs], TUILEBAPEHUSI.

B nnane QopmupoBaHMS OCHOB HAy4YHOT'O MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAYYHBIX METOJIOB IO3HAHMS W OMNBITa MPAKTUYECKOTO MPUMEHEHUs
HAy4YHBIX 3HAHUN HU3YYEHHUE MpeaMeTa «XUMHUS» Ha YIrIyOJIEHHOM YpOBHE
OCHOBAHO Ha MEXKIIPEIMETHBIX CBS3SIX C YUCOHBIMU MPEAMETAMH, BXOASIINMH B
cocTaB  TpeaAMETHbIX  obnactelt  «EcTecTBeHHO-HayuHbIE  IMPEAMETHI»,
«Marematuka 1 HHpopMaTruka» u «Pycckuil S3bIK U IUTEPATYypay.

[Ipu m3ydyenun yueOHOro mpenMera «XUMHsD Ha YTIyOJIEHHOM YPOBHE
TaKk)Ke, KaK Ha YPOBHE OCHOBHOT'O M CpEIHEro oOlmiero ooOpasoBaHus (Ha
0a30BOM  ypOBHE), 3ajayeil  TMEPBOCTCIICHHOM  3HAYUMOCTHU  SIBIISICTCS
dbopMupoBaHHE OCHOB HayKM XHMHH Kak OOJIaCTH  COBPEMEHHOTO
€CTECTBO3HAHUSA, TMPAKTUYECKOW [JEATEIbHOCTH YEeJOBE€Ka M OJHOr0 U3
KOMITOHEHTOB MHUPOBOW KYJbTyphl. PemieHue 3Tod 3amauu Ha yriayOnEéHHOM
YPOBHE U3YUYEHHUS MpeIMETa IPEANOoIaracT peann3alnio TaKUX LeJei, Kak:

e (opmupoBaHHMe TpENCTABICHUN: O MaTepUaIbLHOM EIUHCTBE MUDA,
3aKOHOMEPHOCTAX W II03HABAEMOCTH SBJICHUW IIPUPOABI, O MECTE
XUMHUHA B CHUCTEME €CTECTBEHHBIX HAayK M €€ Beayled poJid B
0o0ecrevYeHnn YCTOWYMBOTO pa3BUTUSL UEJIOBEYECTBA: B PELICHUU
poOJIeM 3KOJIOTHICCKON, SHEPreTHYSCKOM U MHIINEBOM OS301MacHOCTH,
B Pa3BUTUM MEAUIMHBI, CO3JIaHUU HOBBIX MAaTEpPUAJIOB, HOBBIX
HUCTOYHUKOB DHEPIHH, B o0ecreyeHnu PalMOHAIIBHOTO
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 MHpa:
dbyHIaMEHTaIbHbIX MOHATHH, 3aKOHOB U TEOPHUN XUMUU, COBPEMEHHBIX
IIPEJICTABIIEHUN O CTPOSHUM BEIIECTBA HA Pa3HBbIX YPOBHAX — ATOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX H
KUHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKUX PEAKLIUM, O
XUMUYECKOM PaBHOBECHH, PacTBOpax M JHUCHEPCHBIX CUCTEMax, 00
OOIIMX HAYYHBIX MIPUHIIUIIAX XUMUUECKOTO MPOU3BOJICTBA;
dopmupoBanue y  oOydaromuxcs  OCO3HAHHOTO  IMOHUMAaHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUU JJIsi OOBSICHEHUS
KITFOUEBBIX HJICH W MPOoOJIeM COBPEMEHHON XUMUHU, JJIsI OOBSICHEHUS U
MPOTHO3UPOBAHUS  SIBIICHUM, HMMEIOIIUX  €CTECTBEHHO-HAYYHYIO
IPUPOJy; TPAMOTHOTO pelieHUus NpoOJeM, CBA3aHHBIX C XUMUCH,
IIPOTHO3UPOBAHUS, AaHAIM3a M OLEHKU C IO3ULIHH DSKOJIOTHYECKOU
0€30MMacHOCTH  TOCJEACTBUNA  OBITOBOM M TPOU3BOACTBEHHOMU
NESITEIBHOCTA YEJIOBEKA, CBA3AHHOW C XMMHWYECKHM ITPOU3BOJICTBOM,
UCITOJIb30BAaHUEM U TTepepabOTKOM BEIECTB;

yrayOJIeHHe TPEeJCTAaBICHUH O HAy4YHBIX METOJaX TO3HaHWI,
HEOOXOAUMBIX JJIsI TIPUOOpPETeHUs] YMEHUM OPUEHTHPOBATHCS B MHPE
BEIIECTB M OOBICHEHHS XUMHUYECKHUX SBJIEHHI, HMMEIOIIUX 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:

BOCIIUTAaHUE YOCKAEHHOCTH B ITO3HABAEMOCTH SIBICHUWU TMPUPOIH,
YBOXEHHUS K TMPOIECCY TBOPYECTBA B O0JACTH TEOPETHUYECKUX U
MIPUKJIATHBIX UCCIEIOBAHUN B XUMUH, (DOPMUPOBAHHE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO U TIO3HAHWIO, CIIOCOOHOCTEN K
CAMOKOHTPOJIIO ¥  CAMOBOCIIUTAHUIO HAa  OCHOBE  YCBOCHUS
00111eUEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, HWHTEIUICKTYalbHBIX U
TBOPUYECKHX CIOCOOHOCTEH oOydaronuxcs, (GopMUpPOBaHHWE y HHX
CO3HATEJNIPHOTO OTHOMICHUS K CaMOOOpa30BaHWIO W HEMPEPHIBHOMY
o0pa30BaHMIO KaK yCIOBUIO YCIEMHOW mpodeccruoHambHON U
OOIIECTBEHHOM NEeITeTbHOCTH, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY
3I0POBBIO M IOTPEOHOCTH B 3I0POBOM 00pa3e KU3HWU;



e (opmMupoBaHHEe YMEHHI M HaBBIKOB Pa3yMHOTO MPHUPOIOTOIL30BAHMSI,
pPa3BUTHE  JKOJIOTHUECKOW  KYJIBTYphl, TMPUOOpPETEHUE  OMBITA
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 Hemento), B 11 kmacce — 102 gaca (3 yaca B
HEJICITIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUHM.

IIpenmer u 3HaYeHUE OPraHUYECKOW XUMHMH, [PEACTABICHUE O
MHOT000pa3uy OPraHUYeCKUX COeTUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa Yriepoja: OCHOBHOE U BO30YXIEHHOE
COCTOSIHUSI. BaJIeHTHBIE BO3MOXHOCTH aToMa yriaepoja. XHUMHUYECKasl CBSA3b B
OpraHUYeCcKUX COEAMHEHMSIX. Tumbl THOpUIM3ALMM ATOMHBIX OpOUTanen
yraepoaa. MexaHu3Mbl 00pa30BaHMsI KOBAJIEHTHOM CBs3U (OOMEHHBIM U
JOHOPHO-aKIENTOPHBIN). TUIBI TEepeKpbIBaHUS aTOMHBIX OpOUTaNeH, G- U T-
cBs3u. OnuHapHasi, [BOMHAas M TpoitHas cBsi3b. CrocoObl pa3pbiBa CBs3ei B
MOJIEKyJlaX OpraHuyeckux BemiecTB. I[loHATHE O CBOOOJHOM pajauKaie,
Hykseoduse u anekTpoduIe.

Teopust cTpoeHMsi oOpraHudeckux coeauHeHuii A.M. bymiepoBa u
COBPEMEHHBIE MPEJACTABIECHUS O CTPYKTypEe MOJIEKYJl. 3HA4€HUE TEOpUHU
CTPOCHHSI OpPraHMYECKHUX COEOUHEHU. MONeKylsipHble W CTPYKTYpHbIE
dopmynbl.  CTpykTypHble GOpMYNbl  pa3jMYHBIX  BHUJAOB: pa3BEPHYTas,
COKpalléHHas, ckenetHas. M3omepus. Buasl wu3omepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAs. OJEKTpPOHHBIE 3(PGEKThl B MOJEKylIaX OpPraHUYeCKUX
coeTMHEHUN (MHIYKTUBHBIN U ME30MEPHBIN 3P (EKTHI).

[IpencraBnenne o kiaccuukanuu opraHudeckux BemiecTB. [loHsTHE O
(b yHKIIMOHAIBHOM rpymIie. ['omomorwus. ['oMmomornueckue PAIBIL.
Cucrematnyeckass HoMmeHKiarypa opranudeckux coeauHenuii (IUPAC) u
TPUBUAJIbHBIC HA3BAHUS OT/IEJIbHBIX MTPEACTABUTEIIEH.

OcobenHocTu 1 KIaccuUKaIms OpraHndecKux peakuuii. OKUCITUTENBHO-
BOCCTaHOBUTEJIBHBIE PEAKLIUN B OPTaHUYECKON XUMHMH.

OKCHEpUMEHTAIBHBIE METOJAbl HW3YUYEHHs BEIIECTB M UX IPEBPALLECHUN:
O3HaKOMJIEHHE € 00pa3llaMM OpPraHMYECKHUX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OMBITHI 10 MPEBPALIECHUIO OPraHMYECKUX BEIIECTB IPU HArpeBaHUU
(nnaBneHue, oOyriMBaHUE M TOPEHHUE), KOHCTPYUPOBAHUE MOJENEH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['oMonorudeckuii psj ankaHoB, o0mas Gpopmyia, HOMEHKIATypa
U U30MepUs. DINEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI aJIKAHOB,



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

XUMHUYECKUE CBOMCTBA allKaHOB: PEAaKIMU 3aMEIICHUs, W30MEpU3allUu,
JNETUAPUPOBAHMS, IMKIN3AINY, TUPOJIN3a, KPEKUHTa, TopeHus. [IpeacraBienue
0 MEXaHU3ME PeaKIui paguKalIbHOTO 3aMEIICHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huxnoankanel. OOmass  ¢opmyna, HOMEHKIATypa U  H30MEpHs.
OCOOEHHOCTH CTPOEHUS W XUMHUYECKHX CBOMCTB MasbIX (IUKJIOMPOIIAH,
UKJIOOyTaH) U OOBIYHBIX (I[MKJIOTIGHTAH, IMKJIOTEKCaH) IMKIOAJIKAaHOB.
Cnioco0bI MOTy4eHUs U IPUMEHEHHE ITUKII0ATKaHOB.

Ankensl. 'oMonoruueckuit psiji aikeHOB, 0011as popMyia, HOMEHKIIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY] alKEHOB, Sp-
rudpuan3anus aTOMHBIX opOuTanel yriepojaa, 6- U m-cBsi3u. CTpPyKTypHas H
reomMeTpudeckas (Luc-TpaHc-) uzoMmepus. Du3MYECKHE CBOWCTBA aJKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIIUU MPUCOCIUHEHUSI, 3aMEIICHUS B O-TI0JI0KCHUE
IpU ABOWHOM CBSI3M, MOJMMEpU3aluu U okucieHus. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIe peaknuu Ha JBOMHYI CBsS3b. CHocoObl TONYYEHUS W
IPUMEHEHHE AJIKEHOB.

AJKaMEeHBl. Knaccuduxanus aJKaJuEHOB (conpsik€HHBIE,
U30JIMPOBAHHbIE, KyMyaupoganHvie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHS U
XUMHUYECKUX CBOMCTB CONPSKEHHBIX AUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Monumepuzanus conpsukEHHBIX AUEHOB. CrocoObl MOJTy4YeHUs: U MPUMEHEHUe
aJKaJIMEHOB.

Ankuael.  ['omomormyeckuii  psg  ajdkuHOB, oOmas  ¢opmyia,
HOMEHKJIaTypa W HW30MEpHs. OJNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJl ~aJIKUHOB, Sp-THOpUIM3alMsl aTOMHBIX OpOuTanelt  yriepoja.
@OU3UYECKUE  CBOWCTBA  QJIKMHOB. XHMMHUYECKHME  CBOWMCTBA:  pPEaKIHUU
MPUCOEANHEHUS, AUMEpPU3AMU WU TpUMEpHU3aluH, OKucieHus. KuciaotHble
CBOWCTBAa QJIKMHOB, MMEIOIIUX KOHLEBYI) TpPOWHYI CBA3b. KauecTBeHHbIE
peakiuu Ha TPOUHYIO CBsI3b. CIOCOOBI MOIYYCHHS M PUMEHEHHUE aJTKUHOB.

ApomaTuyeckue yriieBoJIopobl (apeHbl). ['oMonornyeckuil psii apeHos,
obmass  ¢opMyna, HOMEHKJIATypa H  H30MEpHUS.  ODIJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHWE MOJIEKYNbl OeH3ona. (DPu3nyecKue CBOWCTBA
apeHoB. XMMHUYECKUE CBOKMCTBA OEH30J1a U €r0 TOMOJIOTOB: PEAKIINHU 3aMEeIIeHUs
B OCH30JIbHOM KOJIBIIE U YTIIEBOJAOPOJTHOM pajuKale, peakiiuy MPUCOeTHHCHHSI,
OKHCJICHHE ToMoJioroB OeH3ona. IIpeacraBinenne o0 OPUEHTUPYIOIIEM
JNEUCTBUM 3aMecTUTeNed B OEH30JbHOM KOJIbLIE Ha MPUMEpPE AJIKUIbHBIX
paguKalioB, KapOOKCUIIBHOW, THAPOKCHIBHON, aMUHO- U HUTPOTPYMIIbl, aTOMOB



rajioreHoB. OCOOEHHOCTH XMMHMUYECKHUX CBOWCTB crtupoda. llomumepuzanus
ctuposna. CnocoObl MOTyYEHUS! ¥ IPUMEHEHUE apOMaTUYECKUX YIIIEBOIOPOIOB.

[Tpuponnsiii ras. Ilonytasie HeQTsAHBIE ra3sl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslii yrois 1 npoayKThl ero nepepadotku. Crnocoos! nepepadboTku HedTH:
MEePEroHKa, KPEKUHT (TePMHUUECKUN, KAaTAIUTHUYECKUN), PUGOPMUHT, TUPOIIHU3.
[IponykTel nepepaboTku HEPTH, UX TPUMEHEHUE B IPOMBIIIUIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEKY Pa3IUYHBIMU KJIACCAMH YTJIIEBOAOPOAOB.

DJEKTPOHHOE CTPOEHUE TaJIOTEHIIPOM3BOAHBIX YIIIEBOAOPOIOB. Peaknnu
3aMEUIEHUs] TajJoreHa Ha TUAPOKCOTPYIIly, HHUTPOrpyNmy, LIHWAHOrPYIIY,
aMuHOrpymnmy. /lelicTBUE Ha TaJOr€HIPOU3BOJAHBIE BOJHOIO M CIHUPTOBOTO
pacTBopa MEnoun. B3anuMoencTBrue IUrajaoreHaJIKaHOB ¢ MAarHMeM UM LUHKOM.
IlonssiTHE O  METAJUIOOPraHMYECKUX  COEQUHEHMsX.  Vcmonb3oBaHue
raJIOTeHNPOU3BOIHBIX YTJIEBOJAOPOJIOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIBHBIE METOAbl M3YUYEHUs BEUIECTB M WX IPEBPALLICHMI:
u3yueHrue  (U3MYECKUX  CBOMCTB  YIJIEBOJOPOAOB  (pacTBOPUMOCTH),
KayeCTBEHHBIX PEAKIUI YIIIEBOJOPOAOB PA3IUYHbBIX KJIACCOB (0OECI[BEUMBAHUE
OpOMHOM WJIM MOAHOW BOJBI, pACTBOpA MEpMaHTraHaTa Kajus, B3aUMOJIeHCTBUE
alleTWJIeHa ¢ aMMHUa4yHbIM pacTBopoM okcuua cepebpa(l)), kauecTBeHHOE
oOHapykeHHe yriepoja U BOAOpPOJa B OPraHMYECKUX BEIEeCTBAaX, MOJyUYEeHHE
ATUJIEHA M U3YYEHHE €ro CBOMCTB, O3HaKOMJIEHHE C KoJuiekiusimu «Hed1b» u
«Yronb», ¢ oOpa3llaMH IJIaCTMAacC, KAay4yKOB W PE3MHBI, MOJICIMPOBAHUE
MOJIEKYJI YIJIEBOJOPOA0B U TAJION€HIIPOU3BOIHBIX YIII€BOAOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJMHEHHU.

[IpenenbHbie ogHOATOMHBIE CHUPTHL. CTpoeHHME MOJIEKYyNl (Ha IpuMepe
METaHoJa M 23TaHoja). ['oMojoruueckuii psa, obmas ¢opmysna, HU30Mepus,
HOMEHKJaTypa # Kiaccupukamus. DuU3MYecKue CBOWCTBA MPEAEIbHBIX
OIHOATOMHBIX CIUPTOB. BOAOpOAHBIE CBSA3M MEXIY MOJEKYJIaMU CIHPTOB.
XUMUYECKHME CBOMCTBA: PEAKUMU 3aMEIICHUsA, JIETUAPATALMU, OKHCIICHUS,
B3aMMOJECHUCTBUE C OPraHMYECKMMHM UM  HEOPraHUYECKHUMM  KHCIIOTAMH.
KauecTBeHHass peakuusi Ha OJHOATOMHBIE CIHUPTHL. JleWcTBUE »BTaHONA U
MeTaHoJa Ha OpraHu3M denoBeka. CrHocoObl MOMyYeHUS M MPUMEHEHUE
OTHOATOMHBIX CIIUPTOB.

IIpocTeie a¢upsl, HOMEHKIaTypa U u3omMepusi. OCOOEHHOCTH (PU3NIECKUX
Y XUMHYECKUX CBOMCTB.

MHOroaroMHbl€ CIUPTHl — ITUIEHIVIMKOIb U TIHMLEPUH. PU3NYECKUE U
XUMUYECKME  CBOWCTBA:  PEaKUUMM  3aMEIICHUs,  B3aUMOACUCTBHE  C
OpraHUYECKUMU U HEOPraHWYECKUMHU KHCJIOTaMH, Ka4eCTBEHHAsl peakius Ha



MHOTOaTOMHBIE  crupThl.  llpenctaBieHne 0  MeXaHW3ME  peakUui
HyKJ1eopmibHOrO 3aMmelieHud. JleiicTBue Ha opraHu3Mm yenoBeka. CrocoObl
MOJTyYeHUS] M MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYbl, B3aUMHOE BIUSHUE THUAPOKCOTPYIIBI U
O6eH3osbHOrO siapa. Pusznueckue cBoictBa (henona. OCOOEHHOCTH XUMHUUYECKHUX
cBoiicTB (enona. KauectBeHHwsie peaknuu Ha (enon. TokcuyHOCTh (eHoma.
Crnoco0s1 nosrydueHus: 1 npuMenenue ¢penona. GenondopmanbaeruaHas cMoJa.

KapOoHunbpHbIE COEMWHEHUS — aibJACTHUABl U KETOHBL. OJEKTPOHHOE
CTpOCHHE KapOOHWJIBHOW Tpymmbl. ['OMOIOTHYECKHE pSIABI albICTHAOB H
KETOHOB, 00IIast popmyia, U30MepHsi 1 HOMEeHKIaTypa. dusnuecknue cBOiCTBa
QIBJICTUIOB W KETOHOB. XHWMHUYECKHE CBOMCTBA ajbJCTHIOB M KETOHOB:
peakiun npucoequHeHus. OKUCIEHNE ambJAeTHI0B, KAUSCTBCHHBIC PEaKluy Ha
anpaerubl. CriocoObl MOTyYeHUs U IPUMEHEHHUE aJIbJICTH/IOB H KETOHOB.

OMHOOCHOBHBIE Tpe/enbHbIe KapOOHOBBIE KHCIOTHL. (OcoOeHHOCTH
CTPOCHHS MOJIEKYJ KapOOHOBBIX KHCJIOT. M3oMepuss W HOMEHKIATypa.
@du3nYecKne CBOWCTBA OJHOOCHOBHBIX TMPEACITBHBIX KAapOOHOBBIX KHUCIOT.
BomopoaHpie CBA3M MEXAY MOJEKYJIaMHU KapOOHOBBIX KHCIIOT. XHMHUYECKUE
CBOMCTBA: KUCJIOTHBIE CBOWCTBA, peaklus dTepu(pUKalvy, peakiuy ¢ y4acTHEM
yIJIeBOJOPOIHOro paaukana. OCcCOOEHHOCTH CBOWCTB MYpPaBbUHOM KHCIIOTHI.

[lonsiTue O MNPOM3BOAHBIX KApOOHOBBIX KHUCIOT — CIOXHBIX 3(]upax.
Mmuoroo0pa3ue kapOOHOBBIX KUCTOT. OCOOEHHOCTH CBOWMCTB HEMpPEAENbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, JTUKapOOHOBBIX KHCIIOT,

TUAPOKCUKAPOOHOBBIX KHCJIOT. IIpencraBuTenu BhICIIMX KapOOHOBBIX KHCIIOT:
CTE€apUHOBAs, MAJbMUTUHOBAS, OJICUHOBAS, JUHOIEBAs, JUHOJIEHOBAsS KUCIOTHI.
Crioco0bI oNTy4eHHUs ¥ MPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Cnoxnbie 3¢upsl. I'oMonornueckuii psa, obmas Gopmysa, U3oMepus U
HOMEHKJIaTypa. OU3NUECKHUE U XUMHUYECKHE CBOWMCTBA: TMAPOJIM3 B KUCIOW U
IIEJIOYHOM Cpefie.

Kupsl. Ctpoenue, puznueckre U XUMUIECKHUE CBOMCTBA KUPOB: TUIPOIIU3
B KHCJOW M 1enouHoi cpeae. OCOOCHHOCTH CBOMCTB JKHPOB, COAEpKAIINX
OCTATKH HEIPEAEIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOAE.

MpbLT4 KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OO6mras xapaktepuctuka yrieBoaoB. Kimaccudukamus yrieBogoB (MOHO-,
TU- U TIorcaxapuabl). MoHOcaxapu/ibl: TI0K03a, GPYyKTO3a, rajJakros3a, pudosa,
ne3okcupr6do3a. Pu3ndeckue CBONCTBA U HaxoXaeHue B npupojae. dorocunres.
XHUMUYECKME CBOWCTBA TJIKOKO3bl: pPEAaKUUMU C YYaCTHEM CHUPTOBBIX U
albJACTUIHONW TPYIIN, CIUPTOBOE M MOJOYHOKHUCIOE Opoxkenue. [IpumeHeHue
[JIIOKO3bl, €€ 3HAYCHUE B JKU3HEACATEIIBHOCTHM oOpraHusma. Jlucaxapuuabl:



caxaposa, MajbTO3a U JIAKTO3a. BoccTaHaBnuBaronye 1 HEBOCCTAHABIMBAIOLLME
nucaxapuabl. 'maponus nucaxapuaoB. Haxoxaenue B npupoje U MpUMEHEHHUE.
[lonucaxapuapl: Kpaxmal, TJIMKOTEH U 1esuTtoio3a. CTpoeHHe MakpOMOJIEKYII
Kpaxmayia, TJIMKOT€Ha W UeJulioyo3bl. Du3nyeckue CBOMCTBAa Kpaxmaia H
LEJUII0NIO3bl. XHWMHMUYECKHE CBOMCTBAa Kpaxmala: THUIpOJU3, KayeCTBEHHas
peakuus ¢ MOJOM. XMMUYECKHUE CBOMCTBA LIEJUIIONO3bl: TUAPOIU3, MOTy4YEeHUE
s¢upoB 1emwIoa03bl. [loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a,
aleTaTHbIN MENK).

OKCHepUMEHTAJIbHBIE METO/bl M3Y4YEHHUS BEIIECTB M MX MNpEeBpalleHUN:
pPacTBOPUMOCTh PA3IMUYHBIX CIHUPTOB B BOJE, B3aUMOJECHCTBUE 3TAaHOJIA C
HATpUEM, OKHCJICHHE ATHJIOBOT'O CIUpPTa B alIbJETHJ HAa PAacCKaJEHHOM MeTHOM
IPOBOJIOKE, OKHCJIIEHME 3TUJIOBOTO CHUPTa AUXPOMATOM Kaius (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHANIOB), KAUYECTBEHHbIE PEaKIMU Ha allbJIerujabl (C
ruapokcuom  auammuncepebpa(l) u  ruapoxcumom  menu(ll)), peaxuums
ranepuHa ¢ ruapokcugom  Menu(ll), xumuueckue CBOWCTBa pacTBopa
YKCYCHOM KHUCJIOTBI, B3aWMOJECHCTBUE pPacCTBOpa TJIFOKO3bI C THUIPOKCUIOM
meau(Il), B3aumoaeiicTBue Kpaxmana ¢ MOJOM, PEIIEHUE SKCIePUMEHTAIbHBIX
3agady no temam «Crnupthl U (eHonb», «KapOoHOBbIE KUCHOTHL. CIlIOKHBIE
3(upbI».

A3oTcofep:Kalye OpranHudecKkue coeJMHeHMs.

AMUHBI — OpraHu4eckue Npou3BoAHbIe amMmuaka. Kiaccugpukanus
aMHUHOB: aju@aTUYecKue U apoMaTUYECKUe; IEepBUYHBIE, BTOPUYHBIC WU
TpetuuHble. CTpoeHHe MoJieKyl, obmas GopMyiia, U30MepHsi, HOMEHKJIATypa U
dbu3uveckue CBOMCTBA. XHWMHUYECKOE CBOMCTBA alU(PaTHUCCKUX aMHUHOB:
OCHOBHBIE€ CBOWCTBA, AJIKUJIMPOBAHUE, B3aMMOEICTBUE NEPBUYHBIX aAMHUHOB C
a30TUCTON KUCIOTOU. CONIM alNKUIaMMOHHS.

AHUIMH — mpeiacTaBUTENb aMHHOB apoMarmyeckoro psna. CrpoeHue
aHWIMHA. B3aumMHOEe BIMsSHHME Tpynn AaroMOB B MOJEKYyJIE aHWIMHA.
Oco0eHHOCTH XUMHYECKUX CBOMCTB aHWIMHA. KadecTBeHHblE peakIuu Ha
aHwuH. CrnocoObl TMOJlydyeHUS U TpPUMEHEHHE anu(paTHUYECKUX aMHUHOB.
[Tonyuenue aHuIMHA U3 HUTPOOEH30IA.

AmuHokucnotsl. HoMeHkiatypa u nzomepus. OTaenbHble IpeIcTaBUTENN
0-aMUHOKHCJIOT: TJMUWH, andaHuH. @Ousnyeckue CBONCTBA aMUHOKHCIOT.
XVWMHYECKHE CBOMCTBA AaMHUHOKHUCIOT KaK aM(pOTEpHBIX OPraHMYECKUX
COCIMHEHHUW, peaKkuusl MOJIUMKOHAEHCAMU, O0pa3oBaHUE IENTHIHON CBS3U.
buonorunyeckoe 3HayeHuE aMUHOKUCIOT. CUHTE3 M THAPOJIU3 MENTUIOB.



benku kak npuponHsie nmoauMepsl. [lepBuyHas, BTOpUYHAsA U TPETUYHAS
CTpYKTypa OenkoB. XUMHUUECKUE CBONCTBa OEIKOB: THUAPOIU3, JEHATypalusi,
KAueCTBEHHbIE PEAKIIUU Ha OEJIKHU.

DKCIEPUMEHTANBHBIE METOAbl W3yYEHUS BEIIECTB M WX MPEBPALLCHUN:
pacTBOpeHUE OCJIKOB B BOJE, J€HATypalus OCJIKOB MPU HArpeBaHUU, 1IBETHbHIC
peakiuu Ha O€JKH, peIIeHHe OHKCIEPUMEHTAIbHBIX 3a/Jad 10 TeMaMm
«A3oTconmepxkaimie — opraHumyeckue — coeguHeHus» U «Pacno3naBanue
OPraHUYEeCKUX COCAUHECHUI.

BbicokoMoJieKyJIsIpHbIE COeTUHEHUS.

OCHOBHBIE TOHSAITHSI XMMHUU  BBICOKOMOJIEKYJISIPHBIX  COEJIUHECHUN:
MOHOMEp, MOJUMEP, CTPYKTYpPHOE 3BEHO, CTEIECHb MOJMMEPU3ALNM, CPEAHSS
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 XMMHUM.

AtoM. CocTaB aTOMHBIX flep. XHUMHUYECKUN »dieMeHT. W30Tormsl.
CtpoeHue 2JIeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YMCIa. DHEPTeTUYECKUE
YPOBHU M TONYpOBHH. AToMHBIe opbOutanu. Kiaccudukanus XUMHUECKUX
3JIEMEHTOB (s-, pP-, d-, f-aemenTsI). PacnpeneneHue 3JIEKTPOHOB 1O aTOMHBIM
opOuTAIAM. OJNEKTPOHHBIE KOH(PUTYpAllUd aTOMOB JJEMEHTOB TIEPBOTO—
4eTBEPTOro MEPUOJOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUU, DJIEKTPOHHBIC
KOH(MUTYypalui HOHOB. DIEKTPOOTPHUIIATEIIHHOCTb.

[leppuonnuecknit 3axkoH u llepuonnueckas cHUCTEMAa XUMHYECKHX
snementoB  J{.M. Mengeneera. CBsi3b NEPUOJUYECKOTO  3aKOHA U
[lepronnueckor CUCTEMBl XMMUYECKHX 3JIEMEHTOB C COBPEMEHHOM TEOpUEU
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHS CBOHCTB XHMHYECKHX
AJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB MO TPYyIIaM U
nepuoaam. 3HaueHue nepuoandeckoro 3akona /.M. Menneneesa.

XuMH4ecKas CBA3b. BUIbl XMMHYECKOW CBA3U: KOBAJICHTHAs, MOHHAas,
MeTayundeckas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3M: OOMEHHBIA U
JOHOPHO-AKLIENTOPHBIA.  DHepruss W JauHa  CBa3u.  [lomspHOCTS,



HAMpaBJICHHOCTh M HACBHIIAEMOCTh KOBAJEHTHOW CBs3U. KpaTHble CBS3H.
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 coeIWMHEHHsX. COCTaB KOMILIEKCHOIO
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 cucremax. Mictuaneie 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 TIPEBpAllleHUs] SHEPTUU MPU XUMHUYECKHX peakuusax. TemnoBbie 3¢ dexTs
XUMHUYECKUX peakuuil. TepMOXUMHUYECKUE YPABHEHUSI.

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

O6patumble ©W HeOOpaTHUMBbIC peaKIMU. XHMHYECKOE paBHOBECHE.
Koncranra xumuueckoro pasHoBecus. DakToppl, BIUAIOIIKE HA IOJOXKEHUE
XUMHUYECKOIO PABHOBECHS: TEMIIEPATYPA, 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.

[Tomoxxenne HemetaisioB B llepuoguyeckor CHUCTEME XUMHUYECKHX
sanementoB J[.M. MenzgeneeBa M OCOOEHHOCTM CTPOEHHUS HMX aTOMOB.
dusnyueckue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

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

lNanorensr. Haxoxaenue B mpupoje, CriocoObl mojiydeHus1, puznueckue u
XUMHUYCCKHUEC CBOMCTBA. ["amoreHoBoAOPOIBI. Baxxneiimue
KUCJIOPOJCOAEPKAIIUE  COCAWHEHUS  TaJIOTCHOB. JlaGopatopHble
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 IMOJIydeHHs, (U3NYECKHe Hu
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. Haxoxnenne B mpupoje, CrocoObl MOMydeHHS, (HU3NUSCKUE 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.
Qdu3nueckue U XHMMHYECKHE CBOWCTBA 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 COCINHECHUM.



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 MeraiuioB B llepuognueckor cucreMe  XMUMUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB METAJIIOB.
O6mue ¢usnveckue cpoiicTBa MeTasioB. [IpuMeHeHHe MeTamioB B OBITY U
TexHuke. CIiiaBbl METaJJIOB.

DNEeKTpOXUMUYECKUN psAl HampspkeHud MertamuioB. OOmme cnocoObl

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

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

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

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

OO6miass xapakTepucTHKa MeTauioB mnobouyHbiX mnoarpynn (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 XUMHUYECKHE CBOMCTBA MapraHlia U €ro COEIUHEHHM.
Baxueitmue coenunenuss wmapranua(ll), wmapranna(IV), wmapranuna(VI) u
mapranua(VII). Ilepmanranat kanus, ero OKUCIUTEIbHbIE CBOMCTBA.

dusznueckre U XUMHYECKHE CBOMCTBA JKeJie3a U ero coequHeHnii. OKCUIbI,
ruapokcuasl U comu keneza(ll) m xemesza(Ill). Ilonmydyenue um mpuMeHeHHE
JKeJe3a U ero CIUIaBoB.

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 LIMHKA.
[IprMeHeHne NUHKA U €r0 COETUHEHHUI.



DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEIIECTB M HUX IMPEBpaICHUMN:
M3yueHue 0o0pas3loB HEMETAUIOB, TOpeHue cephl, hocdopa, xene3a, Maruus B
KUCIIOPOAE, W3YYECHUE KOJUICKIMM «Meramibsl ¥ CiiaBbl», B3aUMOJIECUCTBHUE
IIEJOYHBIX W IIEJTOYHO3EMENbHBIX METAUIOB C  BOJOM  (BO3MOXHO
WCIIOJb30BaHUE BHJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA M Kejle3a C
pacTBOpaMu KHUCJIOT W IIeJIo4Yeid, KaueCTBEHHBIE PEAKIIUU Ha HEOPraHUYECKUE
AQHUOHBI, KAaTHOH BOJOPOJAa W KATHOHBI METAIOB, B3aUMOJICUCTBUE
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 oOecredYeHHH YCTOMYMBOTO PA3BUTHSA YEIOBEUECTBA.
[TonsiTME 0 HayyHBIX METOJAx IIO3HAHUS U METOJOJIOTHM HAyYHOTO
uccieaoBanus. HayuHbple MPUHIMIIBI OpraHU3aIllid XUMHUECKOTO MPOU3BOJICTBA.
[IpombInieHHBIE CIIOCOOBI MOJYYEHHUS Ba)KHEWIMX BEIIECTB (Ha MpuUMepe
MPOU3BOJCTBA aMMMAaKa, CEPHOW KHUCJIOTHI, MeTaHoJsa). [IpombliuieHHbIC
CIOCOOBI  MOJYYEHUS METAUIOB M CIUIABOB. XHMHYECKOE 3arpsi3HEHHE
OKpyXaromei cpeapl W ero mnocieactsus. Ponb xumuum B obecrniedueHUU
HHEPreTUYecKo 6e30MacHOCTH.

XuMusT U 300pOBbe 4enoBeka. JlekapctBeHHble cpeactBa. 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 HCTOJIb30BaHUS TPEMapaTOB OBITOBOM XWMHHM B TOBCEIHEBHOU
KU3ZHU.

XUMUS B CTPOUTENIBCTBE: BaXKHEUIINE CTPOUTEIbHBIE MaTEpHalIbl (LIEMEHT,
OCTOH).

XuMusi B CEIbCKOM Xo3siiicTBe. OpraHuyeckue MW MUHEpaJIbHBIE
ynoOpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHbIE MaTepHabl, KPaCKU, CTEKJIO0, KEpaMHUKa.
Marepuansl 11 anekTpoHuky. HanoTtexHomoruu.

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, €CIU OAHO 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
KOHIIEHTpAllMX BEIIECTBA B PAaCTBOPE, IOJM BBIXOJAA IIPOAYKTA PEAKLUU 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
OTJAEJIBHBIX IIPEAMETAX €CTECTBEHHO-HAYYHOT' O LIMKJIA.

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

®usuka: marepus, MHUKPOMHUP, MAKpPOMHUpP, aTOM, OJJEKTPOH, IIPOTOH,
HEUTPOH, WOH, H30TONbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, DJHEPreTUUYECKUU
YpOBEHb, BEIECTBO, Tell0, OOBEM, arperatHoe COCTOSIHHE BEIEeCTBa,
UJCAIbHBIN Ta3, (U3MUECKHE BEJIMYUHBI, CJAUHMIIBI H3MEPEHHUS, CKOPOCTb,
JHEpPIUs, Macca.

buonorusi: kieTka, opraHu3M, 3KocucTema, Ouocdepa, 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
KOCMETUYECKHUX IPENapaToB, NMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB,
AIIEKTPOHHAs IIPOMBIIIIJIEHHOCTb, HAHOTEXHOJIOTUH.



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

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBUM C CHCTEMHO-IESITEILHOCTHBIM MOAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MpEAMETa «XHUMUS» Ha YPOBHE CPEIHETO
oOmiero o0Opa3oBaHUs BBIJICJICHBI CJIEAYIONIME COCTABIISIONINE: OCO3HAHUE
00yJarolmUMHCST POCCUICKONW TpakAaHCKOW HWJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpAa3BUTHI0,  CAMOCTOSITEIBHOCTH W CaMOOIPENCIICHUIO;  HaJu4yue
MOTHBallMM K OOYYEHHI0; TOTOBHOCTH M CIIOCOOHOCTh OOYYarouuxcs
PYKOBOJICTBOBAThCSl MPUHATHIMH B OOIIECTBE TpaBUJIaMU U  HOPMaMH
MOBEJICHUS; HAIMUNE TTPABOCO3HAHUS, IKOJIOTUUECKON KYJIbTYPhI; CIOCOOHOCTD
CTaBUTH IICJIM ¥ CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMyHOCTHBIE pE3yJbTaThl OCBOCHUS MpeAMeTa «XHUMUS» OTPaXKaroT
c(hOpMUPOBAHHOCTh OIbBITA TO3HABATEIILHON U TPAKTUYECKON JeATEeTbHOCTU
oOy4Jaromuxcs B MPOIlecce peaau3aini 00pa3oBaTeIbHON JIeTEHbHOCTH.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS TMpeaMeTa «XUMHUS» OTPaXKaIOT
c(OpPMHUPOBAHHOCTh ONBITA MMO3HABATEIBHOM M TPAKTUYECKON IESTEIBHOCTH
oOy4aromuxcs B MPOLIECCe peanu3aliui 00pa3oBaTEIbHON NESITEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAaHMS  OOy4YaIOIIMMHCS  CBOMX  KOHCTUTYIIHOHHBIX TpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMOPAIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YI€OHBIX M MIO3HABATEIIBHBIX 33144, BHIMOTHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOM €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMS:

LEHHOCTHOTO OTHOUIIEHUS K HCTOPUYECKOMY K HAyYHOMY HaCIEIUIO
OTEUYECTBEHHON XMMUH;

YBaXXEHHUSI K MPOIECCY TBOpPUECTBA B OOJACTU TEOPUU U MPAKTHUYECKOTO
MPUIOKEHUS] XUMHU, OCO3HAHUS TOTO, YTO JaHHBIE HAYKH €CTh pe3yJbTar



JUIUTENIbHBIX HAOMIOJEHUM, KPOMOTIUBBIX HSKCIEPUMEHTAIBHBIX MOUCKOB,
MIOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca W TO3HABATEIBHBIX MOTHBOB B MOJYYEHHUH U MOCIEAYIOIIEM
aHanuze  uHGOpPMAIMM O  TEPEAOBBIX  JOCTHXKCHHUSIX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH  OIIEHMBATh CUTYyalldd, CBSI3aHHBIE C XUMUYECKUMHU
SIBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUS], OPUECHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYIKHA CBOUX TOBapHUIIEH C
MO3UIIMM HPABCTBEHHBIX W TPABOBBIX HOPM U € YYETOM OCO3HAHUS
IIOCJIEICTBUM MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUs IIEHHOCTEW 370poBOro u 0Oe30macHOro oOpa3a JKU3HH,
HEO0OXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MUECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

coOJIroIcHUsT TpaBmJI 0€30TMacHOTO OOpAIlCHHS C BEIIeCTBAaMU B OBITY,
MOBCEJHEBHOM KU3HU, B TPYJOBOMU JI€SITEILHOCTH;

MOHMMAaHUS LEHHOCTU TMPaBUI WHIUBUIAYAILHOTO W KOJJIEKTUBHOTO
0€301acHOT0 TOBEJICHUS B CHUTYallMsX, YIrPOKAIOUIMX 370pPOBBI0 U JKH3HU
JIIOeH;

OCO3HAHUSA  TMOCJHEACTBUM U  HENPHUITHS  BPEAHBIX  MPUBBIYEK
(yrmoTpebieHus aqKoroJisi, HAPKOTHKOB, KypeHHS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHMKATUBHOM KOMIIETGHTHOCTH B  Y4€OHO-HCCIIEIOBATEIIHCKON
NEATENIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM U JpPYrux BHIAX
JeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE YyYacTHE€ B PEIICHUM TMPAKTHUUYECKUX 3a7ad
COIIMAJIbHOM HaIpaBJICHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTHUYCCKOMY H3yYEHHIO MPOdEecCHil pa3aIudHOro poja, B
TOM YHCJIC HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUU MO0 XUMUU;

YBOKCHUS K TPYIY, JIOASM TPYJla U pe3ysibTaTaM TPYJAOBOU JeSITEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHAMBUIYAIbHOW TpPAcKTOPUH
oOpazoBanus, Oyaymield nmpodecCuu W peaau3arui COOCTBEHHBIX >KM3HCHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB
1 MoTpeOHOCTEM 00I111eCTBa;

6) 3K0JI0rn4eCcKOro BOCIIMTAHMS:



AKOJIOTHUYECKHU 11e71eCO00pa3HOr0 OTHOIICHUSI K MPUPOAEC KaK UCTOUHHUKY
CYILIECTBOBAHMUS )KM3HU HA 3E€MIIE;

MMOHUMAaHUS TJI00aLHOTO XapaKTepa SKOJOTMYECKUX MPOOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATIbHON CpEIbl;

OCO3HAHUS HEOOXOJAMMOCTH HCIOIB30BaHUS JIOCTUKEHUU XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNUS,

AKTUBHOT'O HEINPUATUS JEUCTBUM, IPUHOCAIIUX BpEN OKpPYKAIOLIEH
IPUPOJTHOMN cpejie, YMEHUSI TPOTrHO3UPOBATH HEOJATONPUSTHBIC YKOJIOTUUECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HaJUYUsS  PAa3BUTOTO  OKOJOTMYECKOTO  MBIIUICHHS, OSKOJOTHYECKOM
KyJbTYpbI, OINbITA JEATCIBHOCTH HKOJOTHUYECKOW HAIPaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThLCSI UMHU B TIO3HABATENILHOM, KOMMYHUKATUBHOW U COITMATIBHOM
MpaKkTUKE, CHOCOOHOCTH W YMEHHUS AaKTHUBHO TMPOTHUBOCTOSATH HJICOJIOTHUU
xemo(poouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHOU MPAKTHKH,

NOHUMAaHHUS CNenuPUKA XUMHM KaKk HayKd, OCO3HaHUs €€ poiu B
(GbopMHUPOBaHUHU PALMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3IaHUU LIEJIOCTHOTO
Ipe/ICTaBIeHUsI 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE MPUPOBI U YEJIOBEKa, B
MO3HAHUU TPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MPOoOJEM COXpaHEHHUs
IPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHH [IJI1 COBPEMEHHOM
UUMBWIN3aUMNA: B €€ T'yMaHUCTUYECKOW HANpPaBICHHOCTH M BAXXHOW pOJIK B
CO37aHMM HOBOW 0a3bl MaTEpPHUAIBbHON KYJIbTYphl, B PEHICHUH TI00aTbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHS UEJIOBEUECTBA — CHIPHEBOM, IHEPTreTUUECKOM,
MUIIEBOM W DKOJOTHYECKOW O€30MacHOCTH, B PAa3BUTHH  MEIUIIMHEI,
00€eCIeueHNH YCIOBUM YCIICITHOTO TPYyIa M AKOJIOTHYECKU KOM(OPTHOM KU3HU
Ka)KJI0ro 4icHa oOIIeCTBa;

€CTECTBEHHO-HAYYHONW TI'PAMOTHOCTH: MOHUMAHHS CYIIHOCTH METOJO0B
MMO3HAHUS, HCMOJb3YEeMBIX B  €CTECTBEHHBIX HayKaX, CIOCOOHOCTHU
UCIIOJIB30BaTh MOJIy4yaeMble 3HAHUS JUIsl aHajdu3a M OOBSCHEHUS SIBICHHIA
OKPYKaIOUIEro MUpa M MPOUCXOIAIIMX B HEM HM3MEHEHUH, YMEHHUs JeaTh
000OCHOBaHHBIC 3aKIIOUYEHHS HAa OCHOBE HAYYHBIX (AKTOB M HMMEIONTUXCS
JAHHBIX C 1IeJIbIO MOJIYUYEHHUSI TOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CaMOCTOSATENIBHO HCIONb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIbCKOU eI TENHbHOCTH;



TOTOBHOCTH W CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHWIO0, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWH 10 XHMHH B
COOTBETCTBHH C KU3HCHHBIMHU MTOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTSAM  Tpyda B pa3IuYHBIX  cdepax
po¢eCCUOHANILHON JIEITEIIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE Ppe3yiabTaTbl OCBOCHUS MPOrpaMMbl IO XUMHUHM Ha
YPOBHE CpeIHEeTo 00111ero 00pa3oBaHus BKIIOYAOT:

3HaYMMBbIe i1 (POPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIONIUXCS
MEXKIUCIUITMHAPHBIE (MeXTpeIMETHBIE) oO1ieHayYHbIe TTOHSTHS,
OTpaXKarIIue IEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa U CHEHU(PUKY METOJIOB
MO3HAHMS, HWCIOJBb3yeMbIX B E€CTECTBEHHBIX Haykax (Marepus, BeIECTBO,
DHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIM (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeOoBaHWE, HAOJIOJCHUE, H3MEpPCHHE,
AKCTIEPUMEHT U JPYTHUe);

YHUBEpPCAIbHbIC y4eOHbIC JIEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHMKATUBHBIC, PpETyJATHBHBIE), oOecreunBaronme GopMUpPOBaAHUE
(G YHKIIMOHAIPHOM TPAaMOTHOCTH Y COITMATLHON KOMIIETEHIIUU 00yYarOIIuXCs;

CIIOCOOHOCTD oOyyJarommuxcs HCITOJIB30BaTh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U  yYHUBEpPCAJIbHBIC
ydeOHbIe IEHCTBUS B IO3HABATEIILHOU U COLMAIBHON MPAKTHKE.

MeTtanpeaMeTHbIE Pe3yJbTaThl OTPa’KalOT OBJIAJICHHWE YHUBEPCAJIbHBIMU
y4eOHBIMH  TI03HABaTCIbHBIMH, KOMMYHUKATHBHBIMH M  PETYJSITUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

1) 6a30Bble JJOrMUYecKHUe AeiiCTBUSA:

CaMOCTOATENHHO  (OopMynUpOBaTh U  aKTyaIM3UPOBATH  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENENIATh LEIN JCITEIbHOCTH, 3aJlaBasl MapamMeTpbl U KPUTEPUU HX
JNOCTVKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C IIOCTaBICHHBIMHU
LEJISIMU;

VCIIOJIb30BAaTh IIPU OCBOCHUMW 3HAHUM MPUEMBI JIOTUYECKOIO MBIIUICHUS:
BBLICJISITh XapaKTEPHbIC MPU3HAKU MOHATHN W YCTAHABJIMBATh MX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIONINE TOHATHUS JIJIsT OOBSICHEHHS OTJCIBHBIX (DaKTOB
U SIBJICHUM;



BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KiIacCU(pUKAIMKA BEUIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIAY H3y4a€MbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE paCCYXJeHUs (MHIYKTHUBHBIE, JCAYKTHUBHBIE, IO
aQHAJIOTUH), BBISBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUMS B pacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSATH B  MPOLIECCE  TMO3HAHMUS  MCIOJb3YEMbIE B  XUMUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, MPeoOpa3oBbIBATH  MOJICJIbHbBIC
peACTaBICHUS — XUMHUYECKUM 3HAK (CUMBOJI) AJIEMEHTa, XUMHUUecKas popmyra,
ypaBHEHUE XUMUYECKONU PEaKIUK — MPU PEIICHUH YUCOHBIX MO3HABATEIIHHBIX U
NPAKTUYECKUX 3a/1a4, MPUMEHATh HA3BAHHBIE MOJEIbHBIE MPEACTABICHUS IS
BBISIBJICHHUSI XapaKTEPHBIX MPU3HAKOB M3y4yaeMbIX BEIIECTB M XUMHYECKUX
pEaKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB U XMMUUYECKUX
peaxkiuu;

dbopMynupoBaTh 1€MW 3aJa4yd  HUCCIEJOBAaHHS, HCIOJIb30BaTh
MIOCTABJIEHHBIE U CaMOCTOSITENLHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KayeCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIA (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
PaBUJIILHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

BJIAJETh HABBIKAMHU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U TPOBEICHUS
YUYEHUYECKUX JKCIIEPUMEHTOB, COBEPIIEHCTBOBATH yMEHHUS HAOIIONATh 3a
XOJIOM Tpoliecca, CaMOCTOATENIBHO IPOTHO3MPOBATH €r0  pe3yJbTar,
dbopmynupoBaTh OOOOINEHHUS ¥ BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
PE3YNIBTATOB UCCIEAOBAHMS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOAEIAHHOMN
pabore;

NpUOOPETaTh OMBIT YYCHHUUYECKOM WCCIIENOBATEIbCKOH M TPOEKTHON
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MIOUCKY METOJIOB PEUICHUS MNPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Pa3IuYHBIX
METOJI0B O3HAHUSL.

3) padora ¢ uH(popMaumei:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHOOpMaruu (Hay4IHO-
MONYJISIpHASL JINTEpaTypa XUMHUYECKOrO0 COJEpkKaHUsA, CIPAaBOYHBIE MOCOOUS,
pecypcel HTepHETa), aHaNMU3UpOBaTh HHPOPMAIIUIO PA3THYHBIX BUIO0B U (opm
MpeACTaBICHUS, KPUTHUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HENPOTUBOPEYNBOCT;



(GopMyIHpOBaThH 3alPOCHl U NPUMEHSTh PA3JIMYHbIE METOIbI IPU MOUCKE U
orbope HHpOpMaLUK, HEOOXOAMMOW /Jisi BBINOJHEHHS Y4YeOHBIX 3aaad
OIPEIEIIEHHOTO TUIIA;

OpUOOpPETaTh ONBIT MCHOIB30BaHUS MH(DPOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO  BBIOMpAaTh ONTUMAJIbHYI0 (OpMY TMpPeCTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KAyeCTBE CpEJACTBAa Mpu padoTe ¢
XUMHYECKOW WH(pOpMaIMeil: NPUMEHATh MeXIpeaMeTHole ((usnyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a00OpeBHATYpbl, HOMEHKIIATYPY;

HNCITIOJIL30BATH 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAJHOCTHU.

KoMMyHuUKaTHBHBIE YHUBEpPCAJbHbIC YUeOHbIe 1eHCTBHSA:

3a1aBaTb BOIIPOCHI IO CYIICCTBY 06Cy}KJIa€MOI>'I TEMBI B XO0A€ AUaJiora
W/ Uan AUCKYCCHH, BBICKA3bIBATb UJICH, (I)OpMyJII/IpOBaTB CBOH IIPCIJIOKCHUA
OTHOCHUTCIIBHO BBLIITOJIHCHUA HpCI[JIO)KCHHOfI 3aJa4u,

BBICTYIIATh C IPE3EHTALMEN PE3yJIbTAaTOB ITI03HABATEIILHON JESITEIbHOCTH,
IIOJIyYCHHBIX CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHUKAMU IIpU
BBIMIOJTHEHUUM  XUMHUYECKOTO OKCIEPUMEHTa, MPAKTHYECKOW paboThl 1O
UCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peaIU3aIlii yueOHOTO MPOEKTa,
u (QopMyIupoBaTh BBIBOJBI IO pe3yJbTaTaM NPOBEAEHHBIX HCCIIEI0BaHUN
MyTEM COTJIACOBAHUS MO3UIIMKA B X0/1€ 0OCYKJeHUsI 1 0OMEHa MHEHUSIMHU.

PeryiasiTuBHbIC YHHUBepCAJIbHbIE yYeOHbIe NeHCTBUS:

CaMOCTOSITEILHO IJIAHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATEIIHHYIO
NeATeNBbHOCTD, OMNpeseNas e€ Meau W 3aJayd, KOHTPOJUPOBAaTh M MO MEpPE
HEOOXOIMMOCTH KOPPEKTHUPOBATh TMpEIaraéMblii aJIrOpUTM JEHCTBUN TIPH
BBITIOJTHEHUN Y4YE€OHBIX M HCCIEIOBAaTEIbCKUX 3a7ay, BbIOUpaTh HaunboJsiee
3 PeKTHBHBIN CrOCO0 WX pEHICHUS ¢ YYETOM TOJYYCHHUS HOBBIX 3HAHHH O
BEIIECTBAX U XUMHUYECKUX PEAKITUSX;

OCYIICCTBIIATE CAMOKOHTPOJIb ACATCIBHOCTH Ha OCHOBC CaMOaHalIM3a H
CaMOOLCHKHM.



INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHBIE pe3yibTaTBl OCBOCHUS TPOTPpaMMbl [0 XUMHU Ha
yriyOJIEHHOM YPOBHE Ha YpOBHE CpeAHEero oOiiero oOpa3oBaHUS BKIHOYAIOT
cnenupuyecKue s yaeOHOTo peaMeTa « XUMUs» HaydHbIC 3HAHHS, YMCHUS U
CIOCOOBI JICHCTBHUI TTO OCBOCHHIO, MHTEPIIPETAIIMHA M TTPEOOPA30BAHUIO 3HAHHMA,
BU/IbI JACATCIBHOCTH 10 MOJYYCHHIO HOBOTO 3HAHUS W NMPUMEHEHUIO 3HAHHWHA B
Pa3TUYHBIX YICOHBIX CUTYAIHsIX, a TAK)KE B PECATbHBIX KU3HCHHBIX CUTYAIUAX,
CBSA3aHHBIX C XHMMHEH. B mporpamMme 1o XUMHH TPEAMETHBIC PE3YJIbTaTh
NPEICTABJICHBI 110 TOJIaM U3YUYCHHUS.

10 KJIJACC

[IpenmeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHudeckas XUMHS
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUIA: O MECTC ¥ 3HAUYCHUU OPTraHUYCCKOMN
XMMHH B CHCTEME €CTECTBEHHBIX HAyK U €€ POJii B 00ECIICYCHUN YCTOMYHNBOTO
Pa3BHUTHS YEIIOBEUECTBA B PEIICHUU MPOOJIEM DKOJIOTHYCCKOU, SJHEPTEeTUICCKOM
M THIOEBOH OE30MacHOCTH, B PAa3BUTUU MEJUIIMHBI, CO3JaHUU HOBBIX
MaTEpHUAJIOB, HOBBIX HMCTOYHHUKOB JHEPruU, B OOECMEYEHUH palMOHAIBHOTO
IPUPOIOIIONIH30BaHUSA, B (DOPMUPOBAHUM MHUPOBO33PEHUSA U OOIIEH KyIbTYpHI
YelioBeKa, a TaKKe SKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO M IPUPOJIHOM CpelIE;

BJIQJICHHE CHUCTEeMOW XMMHMYECKMX 3HAaHUW, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATAIONME TOHATUA — XUMHUYECKUWA DIEMEHT, aToM, SApO U
9JIEKTPOHHAss 000J0YKa aroma, s-, P-, d-aTOMHBIC OpPOWTAIH, OCHOBHOE H
BO30YKIEHHOE COCTOSTHUSI aToMa, THOpHAW3alMs aTOMHBIX OpOWTAJIeH, HWOH,
MOJIEKYyJla, BAJEHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTh, CTEMEHb OKHUCIICHHS,
XUMHYECKasi CBSI3b, MOJIb, MOJISIPHAsE Macca, MOJISPHBIM 00BEM, yriaepoaHbIN
ckeneT, (yHKIMOHAIBHAS TPYINa, pagukal, CTPYKTYpHbIE (GOPMYIIbI
(pa3BEpHyThIE, COKpalI€HHBIC, CKEJCTHBIC), W30MEpUs CTPYKTypHas U
MPOCTpPaHCTBEHHAs (T€OMETPUYECKast, ONTUYECKAsI), U30MEPhI, TOMOJIOTHUECKHIA
psiZl, TOMOJIOTH, YTJIEBOAOPOIbI, KHCIOPOJ- U a30TCOJIEPKAIINE OPTaHUIEeCKUE
COCIMHEHUS, MOHOMEp, TIOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC
COEIMHEHUsA; TeOopuHU, 3aKoHbl (nmepuoamyeckuii 3akon J[. WM. MeHneneena,
TEOpHsl CTPOCHUS opraHndeckux BemecTB A. M. bytnepoBa, 3akoH coxpaHeHus
MacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAIICHUS SHEPTUH TIPH XUMHUECKUX
peaknusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHT SI3BIK XUMHUH,
MHUPOBO33PEHYECKHE 3HAHUS, JISKAINIUE B OCHOBE MOHUMAHUS NMPUYUHHOCTH U
CUCTEMHOCTH XUMHYECKHX SIBIICHWW; TPEJCTABICHUS O MEXaHU3Max



XUMUYECKHUX peakiui, TEPMOJAMHAMUYECKUX u KHUHETUYECKUX
3aKOHOMEPHOCTSIX HUX NPOTEKaHHUs, O B3aUMHOM BIJIMSIHUM aTOMOB W TPYIII
aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIA U Me30MepHbIN 3 PeKThl, OpueHTaHTHI | 1
Il pona); dakronmornyeckue CBEACHUS O CBONCTBaX, COCTaBe, MOJYYECHUU H
0€30MacHOM HCTOJb30BaHUN BAXKHEUIIUX OPraHUYECKHX BEIIECTB B OBITY U
MPAKTUYECKON  JIESITEJIPHOCTH YeJoBEKa, OONMX Hay4YHBIX MPUHIUINAX
XUMUYECKOT0 TPOM3BOJICTBA (HA TMpUMEpe TMPOU3ZBOJICTBA METaHOJIA,
nepepadboTku HeDTH);

c(hOpMUPOBAHHOCTb YMEHUM: BBISIBJISITh XapaKTEPHbIC MPU3HAKU TOHSITHH,
yCTaHABIIMBAaTh WX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITHUS
P OMKMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTMHEHUN;

c(hOpMUPOBAHHOCTb YMEHHIA:

UCITIOJIH30BaTh XUMHYECKYIO CUMBOJIMKY JIJISI COCTABJICHUSI MOJICKYJISIPHBIX
U CTPYKTYpHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (opmyl
OpraHUYECKUX BEIICCTB;

COCTaBJISITh YPABHEHUSI XUMHYECKUX PEAKIIUNA U PACKpPhIBATh UX CYIIHOCTD:
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi  TOCPEJICTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OallaHca 3TUX peakIui, peakiuil HOHHOrO0 oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAILIEHHBIX NOHHBIX YPaBHECHUM;

U3rOTaBIMBATh  MOJEIM  MOJIEKYJ  OpPraHUYeCKHUX  BEIIECTB  JJIA
WUTFOCTPALMU UX XUMUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHU: YCTaHaBJIMBATh NPUHAJIEKHOCTD
U3YUYEHHBIX OpPraHUYECKUX BEIIECTB IO HUX COCTaBY M CTPOCHUIO K
OMpeNeNEHHOMY KJIacCy/TpyIie COEIWHEHWI, JaBaTh WM Ha3BaHUS TIO
cucreMarnuecko HomeHkinatype (IUPAC) u npuBoaAuTh TpUBHUAJIBHBIC
Ha3BaHUA ISl OTIENbHBIX IPEICTaBUTENEH OpPraHMYECKHX BELIECTB (ITUIIEH,
alleTWJICH, TOJNYOJ, TJHUIEPHUH, OSTUJICHTJIUKONb, (EeHon, GopMaIbaeru,
aneTaabIeruj, alleToH, MypaBbUHasl KUCIO0Ta, YKCYCHasl KHCIIOTa, CTEapUHOBAs,
OJIEMHOBAs, MAJTbMUTHHOBAS KUCJOTHI, TJUIMH, aJJaHWH, MajbTo3a, PPYyKTO3a,
AHWJIMH, JUBUHUII, U30MPEH, XJIOPONPEH, CTUPOII U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHS OINPEACNATh BHUJ XUMHUYECKOH CBSA3U B
OpraHUYECKUX COEIUHEHMSIX (KOBaJ€HTHAs W WOHHAs CBSI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPHUMEHSTH TOJOXKEHUS TEOPUU CTPOCHUS
oprannyeckux BemiecTB A. M. BytinepoBa st OOBSICHEHUS 3aBUCHUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW  XapaKTepU30BaTh COCTaB, CTPOCHHUE,
du3nYecKue U XUMUYECKHE CBOMCTBA TUIHUYHBIX MPEICTABUTENCH pa3IMUHbIX



KJIACCOB ~ OPraHMYECKMX BEIIECTB: AJIKAHOB, I[MKIOAJKAHOB, AQJIKCHOB,
AJKAJIMEHOB, AJKUHOB, apOMAaTHUYECKUX YTJIEBOJOPOAOB, CIIUPTOB, aAJIbJIETHU/IOB,
KETOHOB, KapOOHOBBIX KHUCJIOT, TMPOCTBIX U CIOXHBIX 3(QUPOB, KHUPOB,
HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, yIieBOJ0B (MOHO-, IH- U
MOJINCaXapUuioB), WUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HUMHU
YPAaBHEHUSMHU COOTBETCTBYIOIIUX XWMHUYECKUX PEAKIUA C HCMIOJb30BAHUEM
CTPYKTYPHBIX (POpPMYIT;

c(hOpMUPOBAHHOCTh yYMEHUS MOATBEPKJaTh HA KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COCAUHEHUM
OT KPaTHOCTH W THUIA KOBAJEHTHOU CBSI3U (G- U M-CBSI3U), B3AUMHOTO BIIUSHUS
aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOopMUPOBAHHOCTH YMEHUS XapakTepu30BaTh MCTOYHHUKH
yTIE€BOJIOPOTHOTO ChIpbsi (HepTh, NPUPOAHBIA Ta3, Yrolib), CHOCOOBI €ro
nepepadboTKH ¥ MPAKTUUECKOE MPUMEHEHHUE TIPOYKTOB MepepadOTKY;

c(hOpMUPOBAHHOCTD BJIQJICHUSI CUCTEMOU 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeToAaXx TO3HAaHWS —  HAONIOJCHWUH, W3MEPEHHUHM, MOJCIMPOBAHHH,
AKCTIEPUMEHTE (PEATbHOM M MBICJICHHOM) U YMEHHS IPUMEHSTh 3TH 3HAHMUSI;

chOpMHPOBAHHOCT, ~ YMEHHUS  MPUMEHSATH  OCHOBHBIE  OIEpaluu
MBICIIUTEILHON MESITeIbHOCTH — aHajiu3 M CHUHTE3, CpaBHEHHEe, 0000IIeHue,
CUCTEMATH3aLUI0, BBIBICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3eM — JIA
U3YUYEHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKLINA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISTH B3AaUMOCBSI3h XUMHUYECKUX 3HAHUHN
C MOHATUAMHU U TMPEICTABICHUSIMU IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
11t 60J1€e OCO3HAHHOTO MIOHUMAaHMUSI CYIITHOCTH MaTEPHUAIbHOTO €IMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO0 OPraHWYECKON XUMUU I OOBSICHEHUS U
IPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOAY;

chOpPMHUPOBAHHOCTh yMEHHM: TPOBOAUTH PACUETHI MO XUMHUYECKUM
dopMynaMm © ypaBHEHUSM XUMHUYECKHX PEaKIUid C HCIOIb30BAHUEM
bu3mdyeckux BeMMuMH (Macca, O0O0BEM Ta30B, KOJHWYECTBO BEIIECTBA),
XapakTEPU3YIOIIMX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: PACYETHl IO
HAXOXKJCHUIO XUMHYECKOW (OPMYIBI BEIIECTBA IO HW3BECTHBIM MAaCCOBBIM
JIOJSIM ~ XMMHMYECKUX  JJIEMEHTOB, IPOAYKTaM  CrOpaHus, IUIOTHOCTH
ra3000pa3HbIX BEUIECTB;

c(hOpMHPOBAHHOCTh YMEHH: MPOTHO3WPOBATh, AaHAIM3UPOBATH U
OLICHUBATh C MO3UIIMI IKOJIOTUYECKON 0€30MaCHOCTU MOCIEACTBUA OBITOBOM U
MPOU3BOJICTBEHHON JIESITEIBHOCTH YEJIOBEKa, CBA3aHHOM C TmepepadoTKoil
BEILIECTB, MCIOJIb30BAaTh IOJIYYEHHbIE 3HAHUSL [JIsi TMPUHATHS TPAMOTHBIX
pelieHuii npooJieM B CUTyalUsX, CBSI3aHHBIX C XUMUEH;



c(OpPMHPOBAHHOCTh YMEHUM: CAMOCTOSTENBHO TUIAHUPOBATh U MTPOBOJUTH
XUMHYECKUN HKCIEPUMEHT (MOJYyYEHUE M HM3YyUYEHHUE CBOMCTB OpPraHUYECKUX
BEILIECTB, KAYECTBECHHBIC PEAKIMHU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHCJIOPOJICOJEPKAIIUX OPTaHUYECKUX BEIIECTB, PEUIEHNE KCIIEPUMEHTAIBHBIX
3a/lay M0 PACMO3HABAHUIO OPTraHUYECKHUX BEIIECTB) C COOJIIOJICHUEM IpaBUIl
6e3omacHoro oOpalieHusl ¢ BELIeCTBaMHU M JIA0OPATOPHBIM O0OPYIOBAHUEM,
GopMynHpoBaTh 1LEdb HCCIACAOBAHMS, NPEACTABIATh B pPA3IU4YHONU (Qopme
pE3yAbTaThl IKCIIEPUMEHTA, AHAJTM3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHMI:

coOJII01aTh MpaBUia KOJIOTMUYECKH LEIecO00pa3HOTO MOBEAEHUS B ObITY
U TPYIOBOW JIESATENBHOCTH B IEJNSIX COXPAHEHHS CBOETO 3/I0POBBS,
OKPY’KAIOWIEN IPUPOAHOM CPEABI U TOCTUNKEHUS €€ YCTOUUUBOIO PA3BUTHS;

OCO3HaBAaTh OMACHOCTh TOKCHMYECKOI'O AECHCTBUS HA JKUBBIE OpPraHU3MBI
ONpEeIeIEHHBIX OPraHUYECKUX BEUIECTB, MOHUMas cMbich nokazarens [1/K;

aHAJIM3UPOBATH 11€JI€CO00PA3ZHOCTh MPUMEHEHUS OPTAHUYECKUX BEIECTB B
IPOMBIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIICHMSI PUCK-TI0JIb3a;

c(OpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IEJICHANPABICHHBIA MOUCK
XUMHYECKOM HH(OpMAIMM B Pa3IMYHBIX HMCTOYHHMKAX (Hay4yHass M y4yeOHO-
Hay4yHas JUTEpaTypa, CPeJCTBA MaccoBOil mHbopmanuu, VIHTepHET u Apyrue),
KPUTHYECKH aHAIM3UPOBATh XUMHUUYECKYIO HH(DOpMAIHIO, iepepadbaThiBaTh €€ u
UCIIOJIb30BaTh B COOTBETCTBUHU C MTOCTaBICHHON yueOHOM 3a1a4eil.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUA Kypca «OOImas U HeopraHuyeckas
XUMHUSI» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MaTepUATBHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSX M NO3HABAEMOCTHU SIBJICHUW MPUPOJBI, O MECTE U 3HAYECHUHU
XMMHH B CHCTEME €CTECTBEHHBIX HAayK U €€ pOJii B 00ECIEYEHUH YCTOMYNBOIO
Pa3BUTHsI, B PEHICHUH MPOOJEM KOJIOTHUYECKOU, YHEPreTUIECKON M TMHUIIEBOM
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MaTE€pPUAIOB, HOBBIX
VCTOYHHUKOB PHEPIUH, B 00ECIIEUYEHUH PALMOHAIBHOIO PUPOIONOJIb30BaHMS, B
dbopMHUpOBaHUM MHPOBO33PEHUS M OOIIEl KyJIbTypbl YEJIOBEKa, a TaKkKe
HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHSI K CBOEMY 3J0POBBIO M IPHUPOAHOU
cpene;

BJIQJICHUE CUCTEMOM XHWMHWYECKMX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAralIIMe TMOHATUA — XUMHUYECKHM JJIEMEHT, aToOM, SJpO aToMma,
U30TOIBI, JJICKTpOHHAs o00oJIouka artoma, s-, P-, d-aTOMHBIE OpOWTaIH,
OCHOBHOE M BO30YXJEHHOE COCTOSIHHUS aroma, TuOpHanu3alus aTOMHBIX
opOuTasiel, MOH, MOJIEKYJIa, BAJIEHTHOCTb, AIEKTPOOTPULIATEIBLHOCTh, CTEIIEHb



OKHCJICHUS, XUMHUYECKas CBs3b (KOBaJEHTHAasl, WOHHAs, MeETaIMuecKas,
BOJIOPOJIHAs), KPHUCTAJUIMUECKas peII€TKa, XUMHUUYECKas peakiusi, pacTBOp,
AJEKTPOJUTBI, HEANEKTPOJUTHI, SICKTPOJIUTHYECKAsT IUCCOLMALMSA, CTEIECHb
JUCCOLMALNM, BOJOPOIHBIN IOKa3aTellb, OKHCIHUTENIb, BOCCTAaHOBUTEID,
TEIUIOBOM 3()PEKT XUMHUYECKON peakluu, CKOPOCTb XWMHUYECKOW peaklMH,
XUMHUYECKOE PAaBHOBECHE;, TEOPUU M 3aKOHBI (TEOPHUsS DIECKTPOIUTUUYECKOU
auccounanuu, nepuoanyeckuii 3akoH .M. MenneneeBa, 3aKOH COXpaHEHUS
MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUH NPU XUMUUYECKHUX
peakuusax, 3aKOH MOCTOSHCTBA COCTaBa BEIECTB, 3aKOH JEHCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK XWMHUHU, MUPOBO33PEHUYECKUE 3HAHMS,
JIe)KalllMEe B OCHOBE TMOHUMAHUS MPUYMHHOCTH U CHCTEMHOCTH XUMHYECKUX
SIBJICHUM; COBPEMEHHBIE MPEACTABICHUS O CTPOCHUHM BEILIECTBA HA ATOMHOM,
MOHHO-MOJICKYJISIPHOM M HAJIMOJICKYJISIDHOM YPOBHSIX; MPEACTaBICHUS O
MEXaHM3MaxX XHMHUYECKUX peaKlui, TEPMOJMHAMHUYECKUX W KUHETUYECKHUX
3aKOHOMEPHOCTSAX MX MPOTEKAHUA, O XMMHUUYECKOM PaBHOBECHUH, PACTBOpax U
JUCTIEPCHBIX cUCTeMaX; (pakTosoruyeckue CBEJAEHUS O CBOWMCTBAX, COCTaBe,
MOJIYdEHUW U 0E€30MacHOM HCIOJb30BAHUU BAXHEHUIIUX HEOPTraHUYECKHUX
BEIIECTB B OBITY M MPAKTHUYECKOW NEATETLHOCTH YeJOBEeKa, OOIIMUX Hay4YHBIX
[IPUHLMIIAX XUMUYECKOTO ITPOU3BOACTBA;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISIBJISATH XapaKTEepPHbIE MPU3HAKUA TMOHATHH,
YCTAHABJIMBATh WX B3aWMOCBSA3b, HCIOJIB30BaTh COOTBETCTBYIOLIME ITOHSTHUSA
IIPY OIIMCAHUY HEOPTraHUYECKUX BELIECTB U X MPEBPALLCHUM;

c(hOpMHUPOBAHHOCTh YMEHUS UCIOIB30BATh XUMUUYECKYIO CUMBOJIUKY JIJIsI
cocTaBlieHHs (QOpMyNI BEIIECTB M ypPAaBHEHMH XUMHUYECKHX PEaKIUi,
cucreMarnueckyro HoMeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OT/IEJIbHBIX BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHUS OMPENENITh BaJEHTHOCTh M  CTEINEHb
OKHCJICHUSI XUMHUYECKHX JJIEMEHTOB B COCIWHEHUAX, BUJ XHUMUYECKOW CBA3U
(KoBaJeHTHAs, MOHHAs, METaJUIMYecKas, BOAOPOAHAs), TUIl KPUCTAJUIMYECKON
PELIETKN KOHKPETHOTO BEUIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHS OOBACHITH 3aBUCUMOCTh CBOMCTB BEIIIECTB OT
BUJIa XUMHUYECKON CBS3U W THUIA KPUCTAUIMYECKOW PEmETKH, OOMEHHBIN U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUS KOBAJEHTHOW CBSI3H;

chOpMHPOBAHHOCTh YMEHHW: KIAacCU(DHUIMPOBATh: HEOPTraHUYECKUE
BEIIECTBA M0 HUX COCTABY, XUMHUYECKHME PEAKIHUHU MO PA3IUYHBIM ITPU3HAKAM
(unciay W COCTaBy pearupyrolux BEIIECTB, TEIIOBOMY 3 (EKTy peakiuu,
W3MEHEHHUIO CTEMEHEM OKHUCJIEHUS DJIEMEHTOB, OOpaTUMOCTH, YYaCTHUIO



Karaau3aTtopa U JpYrue); CaMOCTOSITENbHO BBHIOMPATh OCHOBAHUS M KPUTEPUU
JUTS KIaCCU(MKALIMK U3YYaeMbIX BEILIECTB U XUMUYECKUX PEaKINi;

c(OpMHPOBAHHOCTh YMEHHS PACKPBIBATH CMBICH MEPUOJAMYECKOrO 3aKOHA
. W. MenneneeBa M IEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
O0O0BSCHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIUY;

c(hOpMHUPOBAHHOCTh YMEHMI: XapaKT€pU30BaTh S3JEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMMHYECKHUX DJJIEMEHTOB IIE€PBOIO—YETBEPTOrO IIEPUOIOB
[Tepuonnueckoin  cucrembl .M. MeHneneeBa, UCHOJNb3ysSd  ITOHSTHS
«OHEPreTUYECKHE YPOBHUY, «IHEPTETUUCCKUE MMOAYPOBHHUY, «S-, P-, 0-aTOMHBIC
opOuTaNIN», «OCHOBHOE U BO30YXIEHHOE HYHEPreTUYECKUE COCTOSHUS aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMUYECKHUX DJIEMEHTOB M UX
coequHeHuM 10 nepuoxaM u rpynmnaMm Ilepuoamyeckon cucremsr . .
MenzeneeBa, BaJEHTHbIE BO3MOXXHOCTM aTOMOB JJEMEHTOB Ha OCHOBE
CTPOEHUS UX DIEKTPOHHBIX 000JIOYEK;

c(hOpMHUPOBAHHOCTh YMEHUH: XapaKTepu30BaTh (ONMUCHIBATH) OOIIME
XUMHUYECKHE CBOWCTBA BEIIECTB  PAa3JUMYHBIX KJIACCOB, IOATBEPKIATH
CYILLIECTBOBAHUE T€HETUUYECKOM CBSI3U MEKJy HEOPraHWUYECKHMH BEIIECTBAMU C
IIOMOILIbIO YPABHEHUM COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

c(OpPMUPOBAHHOCTh YMEHMsI PACKpbIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEIIBHBIX PEAKLUHUH IIOCPEACTBOM COCTAaBICHUS DJIEKTPOHHOIO
OanmaHca ATMX pEaKIMi; peakuuid MOHHOTO OOMEeHa HYTEM COCTaBIEHUS HUX
IIOJIHBIX U COKpAILEHHBIX MOHHBIX YPABHEHWH; PEaKLUU T'MAPOIN3a; PEaKLUN
KOMILIEKcoOoOpa3oBaHusl (Ha TpUMepe T'HMIPOKCOKOMIUIEKCOB IIMHKA W
ATIOMUHUS);

c(OpPMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aKOHOMEPHOCTH NPOTEKaHUS
XUMHUYECKUX PEAKIUN ¢ yUETOM HUX IHEPIeTUUYECKUX XAPAKTEPUCTUK, XapaKTep
U3MEHEHHsI CKOPOCTHM XHMMYECKOM PEaKUHUH B 3aBUCUMOCTH OT PA3IUYHBIX
(akTOpOB, a TaKXKe XapaKTep CMEIICHHS XUMHUYECKOI'O0 PaBHOBECHS O]
BIIMSHUEM BHEIIHMX Bo3aehcTBuil (mpuniun Jle llarense);

cOpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMHUYECKHE pEaKIiu,
JeXauye B OCHOBE MPOMBIIUIEHHOTO IOJIYYEHUs CEpHOM KHUCIIOTBI, aMMHAKa,
o0mre Hay4Hble NPUHIUIB XUMHUYECKHX IPOU3BOJICTB; IEJIeCO00pa3HOCTD
IIPUMEHEHUSI HEOPTAHUYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pe€HUsA COOTHOLIECHUS PUCK-TIOb3a;

c(OpMUPOBAHHOCTh BIIAJICHUS] CHUCTEMON 3HAaHUN O METOAaX Hay4dyHOTO
MO3HAHMSI SABJICHUN NPUPOIBl — HAONIOEHUE, M3MEPEHHE, MOJEINPOBAHUE,
AKCIIEPUMEHT (pealbHbIi W MBICICHHBIN), HCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, YMEHHUS NPUMEHATb OTH 3HAHUA NPU  OKCIEPUMEHTAIBHOM



WCCJICIOBAHUH BEIIECTB U I OOBSICHCHHS XUMHUYECKHUX SBJICHUN, MMEIONTUX
MECTO B MPHUPOJE, MPAKTHUECKON JCITCIHPHOCTH YeJIOBEKA W B TIOBCEIHEBHOM
KU3HU;

c(hOpMHPOBAHHOCTh YMEHHSI BBISBISITH B3aMMOCBSI3b XUMUYCCKUX 3HAHHUMA
C TIOHATHSIMU W TIPEICTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
71t 00JIee 0OCO3HAHHOTO TTOHUMAHMSI MAaTePHAIILHOTO SAMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHUS IPOBOJIUTH PACUETHI: C HCIIOJIB30BAaHUEM
TOHSITHA «MacCOBasi JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHIICH TPAIUS»;
MaccChl BEIIECTBA WJIM 00BbEMa Ta3a IO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIONIMX B PEAKIIMH BEIIECTB; TCTUIOBOTO
s dekTa peaknuu; 3HAYCHUS BOJOPOIHOTO ITOKA3aTeNisi PACTBOPOB KHCIOT U
IIEJIOYCH C W3BECTHOW CTEMEHBIO JTUCCOIMAIIMU; MacChl (00bEMa, KOJUYECTBA
BEIICCTBA) MPOJYKTA PEAKIIMK, €CJIU OJIHO M3 UCXOIHBIX BEIICCTB JaHO B BHJIC
pacTBOpa ¢ OMpeaeIEHHOW MacCOBOW JIOJCH pacTBOPEHHOTO BEIIECTBA WIIH
JaHO B M30BITKE (WMMEET NPHMECH); JOJIM BbIXOAA TNPOAYKTa PEaAKIUU;
00BEMHBIX OTHOIIICHUH T'a30B;

c(hOpMHPOBAHHOCTh YMEHHUI: CAaMOCTOSATEIBHO TUIAHUPOBATH U MPOBOIUTH
XUMHYECKUN  DKCMEPUMEHT (MpOBEACHUE PpEaKIuii HOHHOTO OOMeHa,
MOJTBEPKJICHUE  KAYeCTBEHHOTO  COCTaBa  HEOPraHWYECKUX  BEIECTB,
OTIpEeJICICHHE CPEbl PACTBOPOB BEIIECTB C MOMOIIBI0 MHIUKATOPOB, U3yUEHUE
BJIIMSIHUSL PA3JIMYHBIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKOW pEaklUu, pelieHue
AKCIIEPUMEHTAIBHBIX 3afady 1o TemaM «Metamne»y u  «Hemetamnsi») ¢
coOJIIOICcHUEM  TpaBWJI  OE30MaCHOr0  OOpalleHHuss ¢  BEIIeCTBAMH H
7abopaTopHBIM  OOOpymoBaHWEM, (GOPMYJIHUPOBATH IIeb  HCCIEIOBaHMUS,
NPEJICTABIISATh B PA3IMUHON opMe pe3ylbTaThl IKCIIEPUMEHTA, aHAIU3UPOBAThH
Y OLICHUBATh MX JJOCTOBEPHOCTH;

chOpMHPOBAHHOCTh ~ YMEHMI: COONIOAaTh MpaBUiia  TOJIb30BAHUS
XUMHYECKOW TIOCYJ0M W JabopaTOpHBIM 000pyIOBaHHWEM, OOpaIlleHUus C
BEII[ECTBAMHU B COOTBETCTBHH C MHCTPYKIIMSIMU TIO BBIMIOJHEHUIO TAOOPATOPHBIX
XUMHYECKUX OIBITOB, SKOJOTHYECKU IIeIeCOOOPa3HOr0 TOBEICHUS B OBITY H
TPYJOBOM NIEATETLHOCTH B IIENISIX COXPAHEHHS CBOETO 3JI0POBBS, OKPYKAIOIIEH
MPUPOAHONW CpeIbl W JOCTIKCHHUS €€ YCTOWYMBOTO Pa3BUTHS, OCO3HABATH
OMMACHOCTh TOKCHYECKOTO JCHCTBUS HA >KUBBIC OPraHU3MBI OMPEACIEHHBIX
HEOPraHWYECKHUX BEIIECTB, TIOHUMAs cMbIch nokaszaress [1/1K;

c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IEICHANPABICHHBIA TMOUCK
XUMUYECKOW HH(pOpMAIMM B PaA3IMYHBIX HCTOYHUKAX (HayyHas U y4eOHO-
Hay4JHas JIUTepaTypa, CpelcTBa MaccoBoi mHbopmarmu, UHTEepHET U Apyrue),



KPUTUYECKU aHAIU3UPOBATh XUMHUUECKYI0 MH(OpMALIUIO, TepepadaThiBaTh €€ U
UCIOJb30BaTh B  COOTBETCTBMU C TOCTABJICHHOM y4eOHON  3agadyeil.
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

) [IpupoaHble ICTOYHUKU Bbubmuotexa [JOK
4' YIJIEBOZOPOJIOB U UX 4 https://m.eds00.ru/d69df
nepepaboTka 650
bubmnoreka LIOK
2. ["asnorennpousBoAHbBIC
4 https://m.edso0.ru/d69df
5 YTJIEBOI0POJIOB
650
Hroro mo pazueny 35

Pasznea 3. Kuciopoacoaep:kauue o

PraHu4eCKue COCANHCHUA

bu6mmoreka [IOK
3.
1 Cruprel. ®enon 11 https://m.edso0.ru/d69df
650
KapOGonunbpHbIC COCAMHEHUS:
3 bu6moreka [IOK
. albAETUAbl U KETOHEI.
21 https://m.edsoo.ru/d69df
2 KapGoHOBBIE KHUCTOTHI. 650
Crnoxnsie dupsnl. XKupbl T
3 bu6mmoreka [IOK
' VYrieBosl 9 https://m.edsoo.ru/d69df
3
650
Utoro no pazneny 41
Pa3znea 4. A3orconepskanye oprannyeckue coeIuHeHus
4, AMUHBI. AMUHOKHCIIOTBI. Brbmaoreia LOK
12 https://m.edsoo.ru/d69df
1 Benku
650
Hroro no paszneny 12



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

Paspen 5. BoicokoMoJIeKy/IsIpHbIE COeIMHEHUA

bubmnoreka LIOK
S. BricokoMoneKysspHbIE
6 https://m.edsoo.ru/d69df
1 COCTMHEHUS
650
Wroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB 102

10 [TPOT'PAMME



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

Ne KosnuecTBo yacoB
DJIeKTPOHHbIE
HaumeHoBaHue
(uu¢posbie)
I | pa3iejoB U TeM Kourpoubusbl | IIpakTHuyecku
Bcero o0pa3oBaTejibHbIE
/| mporpamMmsl € pabdoThI € padoThI
" pecypcsbl
Paszgea 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue aToma.
[Tepuonnueckuii
3aKOH U bu6mmoreka [IOK
1.1 | TIlepmommyeckas 9 https://m.edsoo.ru/2dd572
CHUCTeMa XMMHYECKHUX 4
anemenToB 1. 1.
Meupeneena
CtpoeHue BemecTna. bubnuoreka [IOK
1.2 | Mmuoroo0pa3sue 11 1 https://m.edsoo.ru/2dd572
BEILECTB 4
N UMIECKIE bubnuorexa [JOK
1.3 19 1 3 https://m.edsoo.ru/2dd572
peaxkiuu
4
Utoro no pazneny 39

Pa3nen 2. Heopranuveckas Xumust



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

bubmunoreka LIOK

2.1 | Hewmeramisl 31 https://m.edsoo.ru/2dd57f2
4
bubmnoreka LIOK
2.2 | Merauisl 23 https://m.edsoo.ru/2dd57f2
4
Hroro no pazgeny 54
Paznea 3. Xumus u :KU3HL
MeTop1 TTIO3HAHUS B bu6mmoreka [IOK
3.1 | xumuu. Xumus u 9 https://m.edsoo.ru/2dd57f2
KU3HB 4
Hroro mo pazgeny 9
OBILIEE KOJIMYECTBO
YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
N KoanyecTBO 4acoB
DJIeKTPOHHbIE
Jara P
I KonTpousb IIpakTnuyec uugpoBbie
Tema ypoka U3y4eH
/ Bcero HbIE KHe st o0pa3oBaTeb
I padoTbI padoThI HbI€ pecypchl
[Ipeamer u 3HaueHune
. bubanoreka
OpraHUYECKON XUMUH,
HOK
MIPEACTABIICHUE O 1
MHOT000pa3nuu OpraHuIECKUX https://m.edsoo.r
pasHmop /36866615
COEIMHEHU I
DJIEKTPOHHOE CTPOCHUE aTOMa
bubnmoreka
yriiepoa (OCHOBHOE H OK
BO30YXIEHHOE COCTOSTHUA). 1 1
BaneHTHBIC BO3MOXKXHOCTH https://m.edsoo.r
u/Oce6fd4c

aToMma yriepoja



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/0ce6fd4c

XUMHYECKAsA CBA3b B

bubnunoreka
OPraHHYECKUX COCAMHCHHUSX.
HOK
MexaHnu3mbl 00pa3oBaHUs
KOBQJIEHTHOM CBS3U, CIIOCOOBI hittps://m.eds00.r
V. u/8d39f5¢8
pa3psiBa cBs3ei
bubnnoreka
Teopus crpoenus
o LHOK
OpPraHWYECKUX COCAMHCHHUN A.
M. Eviienosa https://m.edsoo.r
- PYLIEp u/9e595ch8
Buabl nzomepun: cTpykTypHasi,
Bbubnnoreka
MPOCTPAHCTBEHHASI.
[HOK
OnekTpoHHBIE YPPEKTH B
MOJIEKYJIaX OpraHu4YeCKUX https://m.edsoo.r
yJax op u/b0e61661
COEIMHEHUN
[IpencraBnenue o
bubnuoreka
Kiaccuukanuu u
LHOK
CUCTEMATHYECKas hitps://m.edsoo.r
"gomenkiarypa (IUPAC — :
ypa ( ) w/c212dd21
OPraHUYECKUX BEIICCTB
bubnuoreka
Knaccudukanus peaxiuii B [IOK

OpF&HH‘-ICCKOfI XHUMHHU

https://m.edsoo.r
u/ba5706aa



https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa

Bubnunoreka

CucremaTnsanus u 00001meHE LIOK
3HaHUH 10 TeMe https://m.edsoo.r
u/87a37cab
AJNKaHBI: TOMOJIOTHYECKHM psiL,
bubnuoteka
obmas Gopmysna, HOMEHKIATypa OK
Y U30MEpHS, FIEKTPOHHOE U 1
MPOCTPAHCTBEHHOE CTPOCHHUE https. i 0.
pocTp P u/25a14636
MOJIEKYJT
bubnuoteka
dOu3nvecKue U XMMUYECKHE HOK
CBOICTBA AJIKAHOB https://m.edsoo.r
u/3137711c
bubnuoreka
Haxo>xnenue aikaHoB B
L[IOK
npupoae. CriocoObl MoyueHus
U PHMEHCHIE ATKAHOR https://m.edsoo.r
P W/259b0a5h
[uknoankaHbl: 001mas
dbopmMyna, HOMEHKIIATypa U bubnuoTeka
U30Mepusi, 0COOEHHOCTH HOK
CTPOEHHUS 1 XUMUYECKHUX https://m.edsoo.r
CBOJCTB, CIIOCOOBI MOJIy4EHUS U u/156730d2

MMPUMCHCHUC



https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2

Pemenne pac4€THbIX 3a1a4 Ha
OIIPENIETICHUE MOJIEKYIISIPHOU

bubnunoreka
(bopMyITBI OPTaHUIECKOTO oK
BEIIECTBA 10 MACCOBBLIM JIOJISIM I
aTOMOB DJIEMEHTOB, BXOISIINX B https://m.edsoo.r
’ u/bf84d8eb
ero cocraB. CucremMarusanus 1
0000I1IcHIEC 3HAHHH IO TEME
AJNKEHBI: TOMOJIOTHYECKHUN psiL,
obmas popmymna, bubnmmoreka
HOMEHKJIaTypa, SIEKTPOHHOE U [IOK
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edso0.r
MoJiekya. CTpyKTypHas ¥ 1I1C- u/273b0ale
TpaHC-U30MEpHs AJTKEHOB
bubauoreka
dusnyeckre U XUMUYECKHE
N LHOK
cBolcTBa ankeHoB. [IpaBuito
MapKoBHIKOBA https://m.edsoo.r
P u/21069ccd
bubnauoreka
CriocoOsl mosryueHust u LIOK

MMPUMCHCHUC AJIKCHOB

https://m.edsoo.r
u/665dc058



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058

[Tpaktuyeckas padora Ne 1 mo

Bubnunoreka

n ]:[OK
teme "[lonydeHue 3TUIIeHa U
U3y4YEHHE ero CBOICTB" https://m.edso0.c
v u/0941eed8
Pemrenne pacu€THbIX 3a1a4 Ha bubnuoreka
ONpPEAEIICHUE MOJIEKYISIPHON HOK
(hopMyITBI OPraHUIECKOTO https://m.edsoo.r
BEILECTBA u/e9ea9921
AJIKaJIMEHBI: COMPSHKEHHEIE,
bubnuoteka
M30JIMPOBaHHBIE,
I[IOK
KyMYJIUPOBaHHBIE.
OcOGEHHOCTH IIEKTPOHHOTO fttps.//rm. eds00.¢
P u/04298c0a
CTpOEHUs
bubnuoreka
XUMHUYECKUE CBOMCTBA I[IOK
CONPSDKEHHBIX JUECHOB https://m.edsoo.r
u/e561253d
bubnuoreka
Crnioco6bl nostyueHust u HOK

IIPUMCHCHHUC aJIKa/IUCHOB

https://m.edsoo.r
u/1aa81660



https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660

AJKUHBI: TOMOJIOTUYECKHUH P,

o6 dopmysa, bubnuoteka

HOMEHKJIATypa, JIEKTPOHHOE U HOI?

MIPOCTPAHCTBEHHOE CTPOCHHUE :’;g;sblé(rg:gsoo.r

MOJIEKYJI, (PU3NYECKHEe CBOWCTBA -
bubnuoteka

XHUMHUYECKUE CBOMCTBA aJIKMHOB HOK
https://m.edsoo.r
u/23493a93
bubnuoteka

KauecTBeHHBIE pEaKIINM HA ILIOK

TPOWHYIO CBSI3b https://m.edso0.r
u/7blc48da
bubnuoreka

Crnioco0bl nostyueHust u HOK

MPUMEHEHHUE AIKHHOB https://m.edsoo.r
u/a6f9alea

" bubnuoreka

Pewrenue 3agau: pacu€rsl o

YPaBHEHUIO XUMUYECKOU thtopfl Im.edsoo.r

peaxtiu u/5db8e526

Cucremaruzanusa 1 0000IeHne
3HAHHUHU II0 TEME



https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526

ApEHBI: TOMOJIOTUYECKUH PSAI,

obmas ¢popmyia, bubnmroreka
HOMEHKJIaTypa. DJIEKTPOHHOE U I[HOK
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.r
MOJIEKYJT O€H3071a U TOJyoIa, UX u/a92a7094
¢uznueckue cBoiicTBa
bubnuoteka
XHWMHUYECKHE CBOMCTBA aPEHOB! [HOK
pEaKIrH 3aMeIeHUs https://m.edsoo.r
u/a44alaed
. bubnnoreka
XHUMHUYECKUE CBOMCTBA apEHOB: 1OK
PCAKLIHI TPHCOCHMHCHIA, https://m.edsoo.r
OKHCJICHHE TOMOJIOTOB O€H3071a
u/a44alaed
bubnuoreka
Oco0eHHOCTH XUMHYECKUX [HOK
CBOICTB CcTHUpOJIa https://m.edsoo.r
u/d5018a54
Pemenue pacu€THbIX 33124 Ha bubnuoreka
OIIpe/IeJICHUE MOJIEKYIISIPHOU HOK
(bopMyITbl OPraHUYECKOTO https://m.edsoo.r
BEIIlECTBA u/53461a2c



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/53461a2c

Bubnunoreka

CriocoObI MoTydeHust U LIOK

IIPUMEHEHHE apEHOB https://m.edsoo.r
u/6f717d09

I'eHeTnyeckas CBSA3b MEKIY

pa3IMYHBIMU KJIacCaMu

YTJIEBOJIOPOJIOB

Pacuétel no ypaBHEHUAM

XUMHUYECKUX PEAKIIUH.

Cucrtematuzanusa 1 0000IIeHne

3HAHUM MO TEMe

[Tpupoausrii ra3. [lonytHbie

He(TSHBIC Ta3bI
bubnuoreka

KameHHbIi yroib 1 IpoayKThl IIOK

ero nepepadoTKu https://m.edsoo.r
u/69b3398b

Hedtb 1 ciocoOwr eé bubsmorexa
[HOK

nepepabotku. [Ipumenenue hitps://m.ed

s://m.edso0.r
MIPOJIyKTOB MepepadoTku HedTr ¥y /2p1f9 4678

I'eHeTHUECKas CBSI3b MEXIY
pa3IMYHBIMU KJIACCAMHU
YTIIEBOJIOPOIOB



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78

lManorenonpouns3BogHbIE bubnmoreka

YIJIEBOJOPOJIOB: 3JIEKTPOHHOE HOK

CTPOCHHME; PEAKIINH 3aMEILECHUS https://m.edsoo.r

rajoreHa u/82b4d759

JleicTBue 1mienoyueit Ha

TaJIOTEHITPOU3BOIHBIE.

B3anmopeiicterue

JUTAJIOT€HAIKAHOB C MarHUEM U

IIUHKOM

CucreMaruzamus 1 00001eHne bubnmotexa

3HAHUU MO pa3aery LOK

"V rreBosopor” https://m.edsoo.r
u/20e89f22
bubnuoteka

KonTtponbHas padoTa o Teme ITOK

"Yraesomopoas" https://m.edso0.r
u/95c9e298

[IpenenbHbIe OJTHOATOMHBIE

CIIUPTHI: TOMOJIOTHUECKHH PsIII, bubnuoTeka

oburas ¢popmyna, CTpoeHHE I[IOK

MOJIEKYJI, U30MEpHs, https://m.edsoo.r

HOMEHKJIAaTypa, KjIaccuukarus, u/df0o4c5ed

(hu3uYecKue CBOMCTBA

XUMHUYECKUE CBONCTBA bubnnoteka

MPEIEIbHBIX OJJHOATOMHBIX HOK



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd

CIIUPTOB https://m.edso0.r
u/26ee34fe
bubnuoteka

CriocoObI mosTyueHust 1 LIOK

MPUMEHEHHUE OTHOATOMHBIX https://m.edsoo.r

CIIUPTOB u/484100000000
000

[Ipocteie 3¢upsl: HOMEHKIIaTypa bubnuoreka

U U30Mepus, 0COOEHHOCTH [HOK

(bu3NYECKUX U XUMHUYECKUX https://m.edsoo.r

CBOIICTB u/c2c788b2

MHOroaTroMHbI€ CIIUPTHI: bubnmoreka

STHJICHTJIMKOJIb U [NIULEPUH, UX HOK

(bU3UYEeCKUe U XUMHUYECKUE https://m.edsoo.r

CBOICTBa u/ee4d84aa
bubnuoTeka

CriocoOsl mosryueHust u

MIPUMEHEHHE MHOTOATOMHBIX HOK

CIHpTOB https://m.edsoo.r
u/d12e567d
bubnuoTeka

DeHOJI: CTPOEHUE MOJIEKYIIbI,

I[HOK

¢u3nyeckrue CBOUCTBA.
TokcnunocTs (heHOTA

https://m.edsoo.r
u/2ce726f8



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/2ce726f8

Bubnunoreka

Xumuueckue cBoicTBa (heHosa HOK
https://m.edsoo.r
u/037ca5f9
bubnuoreka

CriocoObl MoTy4eHus U HOK

IpuMeHeHue (eHoia https://m.edsoo.r
u/c77ddf4c

[IpakTueckas padora Ne 2. bubnuoreka

Pemrenne skcnepuMeHTAIBHBIX HOK

3ama4 o teme "CrupThl U https://m.edsoo.r

dhenomnsr" u/fd0ced09
bubnuoreka

CucremaTu3zanus 1 00001IeHNE ILIOK

3HAHHUU IO TeME https://m.edsoo.r
u/1810ch9b

ANbJIeruipl U KETOHBI:

AJIEKTPOHHOE CTPOEHUE bubnuoreka

KapOOHWJIBHOM TPYIITIHI; [HOK

TOMOJIOTHYECKHE PsIJIbI, 00IIas https://m.edsoo.r

Gopmyina, usomepus u u/b139beaa

HOMEHKJIaTypa

ANbAETU]IBI U KETOHBI: bubnuoreka

¢u3nveckre CBONCTBA; peaKkuu I[HOK

MMPpUCOCANHCHUA

https://m.edsoo.r



https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c

u/c887425¢

bubnunoreka
Peaknuu okucieHus u OK
KaueCTBEHHBIC PEAKIIHH I
AL ICIHIOB i KETOHOR https://m.edsoo.r
JleTHaL u/a393baa9
bubnnoreka
CriocoOsI moTy4eHust LHOK
AITBIIETHUIOB U KETOHOB https://m.edsoo.r
u/520d1c51
OIHOOCHOBHBIE MPEIETbHBIC bubnnoreka
KapOOHOBBIE KHUCJIOTHI, IIOK
0COOEHHOCTH CTPOCHUS UX https://m.edsoo.r
MOJIEKYJT u/fecOb113
bubnuoreka
N3omepust 1 HOMEHKIIaTypa OK
KapOOHOBBIX KHCIIOT, MX .
(du3HUYecKue CBOMCTBA https://m.edsoo.t
u/700cc87b
. bubnuoreka
XuMmuueckue cBoiicTBa
HOK

IpeaACIbHBIX O THOOCHOBHBIX
Kap6OHOBI>IX KHCJIOT

https://m.edsoo.r
u/40e6e0e9



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/40e6e0e9

OcoOeHHOCTH CBOUCTB bubnmoreka
MYPaBbUHOHN KHCIIOTBI. HOK
MHuoroo0pa3ue kapOOHOBBIX https://m.edsoo.r
KHCJIOT u/bb31be71
Oco0eHHOCTH CBOCTB:
HENPEeJIeTbHBIX U
bubnuoteka
apoMaTH4YeCKUX KapOOHOBBIX,
HOK
JTUKapOOHOBBIX,
IHIPOKCHKAPOOHOBBIX KHCIOT ttps. //m.edsoo.r
AP P ' u/83a08773
[IpencraBuTenu BhICIIMX
KapOOHOBBIX KHUCJIOT
bubnuoreka
ITonaTne 0 MPOU3BOIHBIX LIOK
KapOOHOBBIX KHCIIOT https://m.edsoo.r
u/0d162d9d
bubnuoreka
CriocoOsl mostyueHust u OK
MpUMEHEHHE KapOOHOBBIX 1
CUCIOT https://m.edsoo.r
u/7c065c9d
CrnosxHble 3(upbl: bubnuoTeka
TOMOJIOTHYECKUH psifl, oOmmas HOK
dbopmyna, uzomepus u https://m.edsoo.r
u/adfffe6d

HOMEHKJIaTypa
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Bubnunoreka

OU3NYECKUE U XUMUYECKUE HOK

cBoiicTBa 3(pupoB https://m.edsoo.r
u/ad6b94b2

Pemenue pacu€rHbix 3a1ay: 1o

YPABHEHUIO XUMUYECKON

peakiiu, Ha OTpe/iesieHre

MOJIEKYJISIpPHOH (pOpMYIIbI

OpPraHUYECKOTO BEIIECTBA

[IpakTueckas padora Ne 3. bubnuoreka

Penienne skcriepuMEHTaIBHBIX HOK

3amau o teme "KapOoHoBbIe https://m.edsoo.r

kucioThl. CrnoxHbie 3¢pupbr"” u/486671fb
bubnuoreka

XKupsl: ctpoenue, pusnueckue u

XMUMHYECKUE CBOICTBA ﬁtopfl Im.edsoo.r

(ruaposus) u/al9c5h98

Oco0eHHOCTH CBOICTB KUPOB, bubnuoreka

COJIepXKaIIUX OCTaTKU LHOK

HEMPEeNeIbHBIX KUPHBIX KUCIIOT. https://m.edsoo.r

Kups! B npupose u/b0331922
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MpI1a KaK COJIM BBICIIINX

bubnuoteka
KapOOHOBBIX KUCIIOT, HX
. HOK
Motomiee aercteue. [lonstue o
CUHTCTHUYECKUX MOIOIIUX https://m.edso0.1
B U/3c566565
cpencrBax (CMC)
I'enernueckas cBsA3b bubnuoteka
YTJIEBOJIOPOJIOB U LIOK
KHUCJIOPOJICOAEPKAITUX https://m.edso0.r
OPraHMYeCKHUX BEIIECTB u/56790c96
Pacuétel no ypaBHEHUAM
XUMHUYECKUX PEeaKIHil
bubnuoreka
CucreMaruzanys 1 00o01eHne [IOK
3HaHUH O TEMeE https://m.edsoo.r
u/f8eaf2eb
OO6mras xapakTepucTuKa bubnuoreka
YTJIE€BOAOB U KJIacCUPUKAIUS [IOK
YTJIeBOJIOB (MOHO-, IH- U https://m.edsoo.r
MTOJIMCaXapH/Ibl ) u/7a9693al
bubnuoTeka
Mounocaxapuabl: puznyecKue
[HOK

CBOWCTBA M HAXOXKJICHHE B
IPUPO/IC

https://m.edsoo.r
u/b4bdda2d
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[IpuMeHeHue riroKo3sl, €€

Bubnunoreka

3HAYEHHE B )KU3HEIACATEIHHOCTH HOK
oprammsMa https://m.edsoo.r
u/5e61122d
Hucaxapupl: caxaposa, bubnuoteka
MaJIbTO3a U JIAKTO34. HOK
Haxoxnenue B mpupoe u https://m.edsoo.r
MIpUMEHEHHE JrcaxapuioB u/eb0384e7
[Tonucaxapuasl: cTpoeHue bubnuoreka
MaKpOMOJIEKYJ, (PU3UIECKUE U LIOK
XAMHYECKHE CBOIICTBA, https://m.edsoo.r
HpYMEHEHHE u/72a04508
bubnuoreka
IToHsiTHE 006 NCKYCCTBEHHBIX HOK
BOJIOKHAX https://m.edsoo.r
u/6216e766
Pemenue pacueTHbIX 3a1a4 Ha bubnuoreka
oTpeJieNieHUe I0JIU BBIXOAa LHOK
MPOAYKTa PEaKUU OT https://m.edsoo.r
TEOPETHYECKH BO3MOKHOTO u/7fded7ef
CucremaTu3aius 1 00001IeHe bubmmorexa
I[HOK

3HaHUU 10 pas3aeily

https://m.edsoo.r
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KontponbHas padoTa o Teme bubmmorexa
"Kucnopoaconepxamiue HOK
OpraHMYecKue COeTUHEHUS" https//m.edso0.1
u/42c6678e
AMUHBL: KJTaccupuKanus,
CTPOEHHE MOJIEKYJI, 00TIIast bubmmorexa
dhopmyna, nzomepusi, HOK
HOMEHKJIAaTypa U GU3NYECKue https://m.edsoo.t
cBOMCTRA u/efa7e6eca
bubnuoreka
XVMHYECKUE CBOKCTBA ITOK
anupaTHICCKUX aMUHOB https://m.edsoo.r
u/1bc5cf80
AHWINH: CTpOEHUE aHWINHA, bubmotexa
0COOCHHOCTH XUMHUYECKUX HOK
CBOHCTE AL https://m.edsoo.r
u/39cd21f1
CriocoOsl mosryueHust u bubmotexa
[HOK

IIPUMCHCHHUC aJII/I(i)aTI/I‘leCKI/IX
dAMHHOB

https://m.edsoo.r
u/eal38763
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AMHMHOKHCJIOTBI: HOMEHKJIaTypa bubnuoteka
1 u3oMepus, QU3HIECKUe HOK
cBoiicTBa. OTHenbHEBIE https://m.edsoo.r
MPEICTaBUTENN O-AMUHOKHCIIOT u/d1773e80
XUMHYECKHE CBOUCTBA
bubnunoreka
aMHHOKHCIIOT, X
HOK
OMOJIOrMYECKOE 3HAUECHUE
aMuHOKHCIIOT. CHHTE3 U hitps.//m.eds00.r
) u/77df705a
THJIPOJIU3 TICTITHIOB
bubnnoreka
benku xak npupoaHsie LIOK
TTOJIMMEPBI; CTPYKTYPHI OCITKOB https://m.edso0.r
u/429e9899
bubnnorexa
XUMHUYECKHE CBOMCTBA OEJIKOB HOK
https://m.edsoo.r
u/6237306d
A3zoTcoaepkalime
bubnuoreka
TreTEPOLUKIHYCCKIE
HOK
coenuHeHus. HyknenHobie
KHUCIIOTBL: COCTaB, CTDOEHUE U htps://m.edso0.r
: » CTP u/521d1431

OuoJjioruyeckas POJIb
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[Ipaktuyeckas padora Ne 4.

bubnunoreka
Pemrenne skciepuMeHTAIBHBIX OK
3a1a4 110 TEME 1
L — https://m.edsoo.r
P " u/8e3c02d1
OpraHUYECKUE COCTUHEHUS
[IpakTueckas padora Ne 5. bubnuoreka
Pemenue SKCIICPUMECHTAIBbHBIX L[OK
3a7a4 o teMme "Pacno3naBanue https://m.edsoo.r
OPraHN4eCKUX COCTMHEHUN" u/bde3fdf6
Bbubnnoreka
KonTtponbHas padoTa o teme
" HOK
A3oTcoaepKalne
Opra"Huyeckue coequueHus" https://m.edsoo.r
p 4 u/ce561bc7
OCHOBHBIE TTOHATUS XUMHUHA
bubnuoreka
BBICOKOMOJICKYJISIPHBIX
" LHOK
COEIMHEHUN U METOIbI UX
CUHTE3a —II0JIUMEPU3ALIUAL U https://m.edsoo.r
p u/7aa63ebd
MOJINKOHICHCALTMS
bubnuoreka
IImacTtmaccel. YTunuszanus u I[HOK

nepepaboTKa MmiacTuka

https://m.edsoo.r
u/82242e0f
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. Bubmnnoreka
DnacToMepsl: HaTypaJbHBIM
J CUHTETUYECKUE KAyUyKH. 1 HOK
9 Pesia https://m.edsoo.r
u/246103ec
1 BousiokHa: HaTypanbHbIE, bubnuoteka
0 HCKYCCTBEHHBIE, 1 HOK
0 cunrerndeckue. [lonumepsl https://m.edsoo.r
CIEIMAIILHOTO Ha3HAYCHUSA u/5963a601
1 [TpakTuueckast pabota Ne 6. bubnuoteka
0 Pemrenne skcnepruMeHTAIBHBIX 1 HOK
1 3a1a4 o teme "Pacrno3HaBanue https://m.edsoo.r
IJTACTMACC M BOJIOKOH" u/3aebd77a
1 O60011eHre U cUCTeMAaTH3alNs bubnuoreka
0 U3YYEHHOTO MaTepHraja 1o TeEMe 1 HOK
5 "BricokOMONEKYIsIpHBIE https://m.edsoo.r
coenquuennsa" u/6a22ble8
OBUIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME
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11 KJIACC

N KoaudecTBO yacoB
JIEKTPOHHBIE
Jara P
I Kontpoas | IIpakTuue uugposkie
Tema ypoka usyue
/ Bcero HbIE cKHe st o0pa3oBareib
I padoThI padoTsI HbIE PecypChl
bubnuoreka
Atom. CocTaB aTOMHBIX SITIED. 1 LIOK
XuMuueckuii 3iaeMeHT. M30Tomnbl https://m.edsoo.r
u/59cl112ee
bubnuoreka
CtpoeHue AIeKTPOHHBIX 000JI0UeK 1 HOK
aTOMOB, KBAaHTOBKIC UM CJIA https://m.edsoo.r
u/b4dofffa
bubnuoreka
KJ'IaCCI/I(bI/IKaI_[I/I}I XUMHYECKUX 1 HOK
AIIEMEHTOB (s-, p-, d-, f-3memMenThI) https://m.edsoo.r
u/61294af9
bubnunoreka
Pacnipenenenue 351eKTpOHOB 110 1 LHOK
ATOMHBIM OPOHUTAIIAM https://m.edsoo.r
u/f5f750fe
bubnuoreka
DNeKTpOHHBIE KOH(UTypariu OK
aTOMOB DJIEMEHTOB B OCHOBHOM H 1 1

BO30YKIEHHOM COCTOSIHUU

https://m.edsoo.r
u/8149e846
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bubmmoreka

DNeKTPOHHBIE KOHPHUTYpALIUU [IOK
HOHOB. DJIEKTPOOTPHUIIATEIHLHOCTD https://m.edsoo.r
u/a0764b24
[Tepuonnueckuii 3aKOH U
bubnunoreka
[Iepnoanueckas cucrema
[HOK
XUMUYeCKnX deMeHToB 1. Y.
MeneneeBa, CBA3b C COBPEMEHHON hitps://m.e0s00.r
fleiceea, P u/16957c01
TEOPHEH CTPOCHUS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS
. bubnuoteka
CBOMCTB XUMHUYECKUX DIIEMEHTOB U
[HOK
00pazyeMbIX UMH MPOCTHIX U
CJI0’KHBIX BEIIECTB 10 IPYIIIAM U hitps://m.eds00.¢
i pyn u/f8468927
Tepuoam
bubnuoreka
CucreMaruzanys 1 00o01eHne [IOK
3HAHUU II0 TEME https://m.edsoo.r
u/8fad2942
Bunel xuMuueckou CBA3U.
bubnuoreka
MexaHu3Mbl 00pa3oBaHUs OK
KOBAJICHTHOM cBs13u. Bogopoanas 1
CB3b. MEXMOJIEKYIISIPHEIE https://m.edso0.r
' yip u/5a8072af

BSaHMOﬂCﬁCTBHH
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BajenTHOCTh 1 BaJIeHTHEIE bubanoreka
BO3MOYKHOCTH aTOMOB. CBS3b LIOK
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYI C https://m.edsoo.r
UX T€OMETPUYECKUM CTPOCHUEM u/3d2ca093
bubnuoreka
[IpencraBneHus 0 KOMIJIEKCHBIX OK
COEIUHEHHUAX: COCTAB U I
HOMEHKIIATYDA https://m.edsoo.r
P u/8c66b12a
BemiecTa MoJIEKyISIPHOTO U bubnuoreka
HEMOJIEKYJISIPHOTO CTpOEHUA. THIIbI HOK
KPUCTAJUIMYECKUX PEIIETOK U https://m.edsoo.r
CBOMCTBA BEIIECTB u/el67635b
bubnunoreka
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. OK
[IpencraBneHue 0 KOJIOUAHBIX .
ACTBODAX https://m.edsoo.r
p p u/da2c70e4
bubnunoreka
HctunHbIe pacTBOPHI: HACHIIIIEHHbIC LIOK

Y HEHACBILICHHbIE, PACTBOPUMOCTD.
Kpucrannoruapatsl

https://m.edsoo.r
u/e9ccddsd
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bubmmoreka

Croco0b! BBIpaKEHHS LIOK
KOHUEHTPALMU PACTBOPOB https://m.edsoo.r
u/328e653a
Pemenne 3amad ¢ MCHOIb30BaHUEM bubnnoreka
MOHSITUH "MaccoBast JOJIsI [HOK
pacTBOpPEHHOTO BemecTra, https://m.edsoo.r
"MoJsipHasi KOHIIEHTpaIus" u/785e0ab4
bubnnoreka
Knaccugukanus u HoMeHKIaTypa [IOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.r
u/bf9e108d
bubnmmoreka
Cucremaru3zanus u o0oOmieHne I[IOK
3HAaHUH 10 TEME https://m.edsoo.r
u/8d2c6a3a
KontponpHas padoTa o remMam
"Ctpoenue aroma. [lepuoanueckuii bubnuoteka
3akoH U [lepuoanyeckas cucrema HOK
XUMHUYecKuXx daeMeHToB 1. 1. https://m.edsoo.r
MenneneeBa", "CTpoeHue BEIIECTBA. u/70a60aa4

MHuoroo6pa3ue BemiecTs"
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Krnaccudukanus XaMHYECKUX

peaknyii B HEOPraHU4YECKON U bubnuoreka

OpraHMYECKON XUMHUU. 3aKOH [HOK

COXpaHEHUsI MACCHI BELIECTB; 3aKOH https://m.edsoo.r

COXpaHEHUs U IIPEBPAICHUS u/6335cdd2

SHEPrUM NPU XUMHUUYECKUX PEaKIUAX

TennoBsie 3¢ GeKTh XUMUUYECKHX bubmotexa

peakumii. TepMoxumMuueckue HOK

ypaBHeHHs https://m.edsoo.r
u/d1db86da

Beruncnenus no ypaBHEHUAM bubmotexa

XMUMHWYECKUX PEAKIUN 1 HOK

TEPMOXUMHUYCCKHM YPaBHCHUSIM https://m.edsoo.t
u/87b13954

CKOpOCTh XMMUUYECKOH peakiinu, e&

3aBUCUMOCTD OT Pa3JIMYHBIX

¢axTopos. Katanus u kaTanu3aTopbl

I'oMOreHHbIE U reTeporeHHbIE

peakuuu

[IpakTiueckas padora Ne 1 mo teme EI/IO(;IJEHOTeKa

"BiustHue pa3nuvHbIX GaKTOPOB HA
CKOPOCTh XUMHUUYECKON peakuuu"

https://m.edsoo.r
u/lfacaldl
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bubmmoreka

Oo6patumsbie 1 HEOOpaTUMBIE [HOK
peakuuu. XMMHYECKOE PABHOBECUE https://m.edsoo.r
u/30952f9b
[IpakTtudeckas padora Ne 2 o teme bubnuoreka
"BnusiHue pa3nnyHbIX PaKTOPOB HA [HOK
ITOJIOKEHNE XUMUYECKOTO https://m.edsoo.r
paBHOBecHs" u/3bf34el7
bubnuoreka
DNEeKTpOoIUTHYECKAs TUCCOLUAIHS. OK
CunbHbI€ U cllabble AIIEKTPOJIUTHI. ﬁt im.ed
s://m.edso0.r
Crenedb IUcCcoranuu U /5[:‘766b df
bubnuoreka
HNonnoe npoussenenne Boasl. Cpena OK
BOJIHBIX pacTBOPOB. BomopoaHblii ﬁt Iim.ed
s://m.eds00.r
nokasatens (pH) pactBopa U /30966%189
. bubnuoreka
I'maponus coneit. Peakiuu, OK
MIPOTEKAIOIIINE B PACTBOPAx Iritps 1/m.edsoo.r
AIIEKTPOJIUTOB u/09d5a9bd
IIpaktuyeckas padora Ne 3 o Teme bubmmorexa
I[HOK

"XUMHYECKHE peakllii B pacTBOpax
3IEKTPOJIUTOB"

https://m.edsoo.r
u/2e3daeb0
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OKHUCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bubmmoreka

o HOK
peakuuu. BaxxHeune oOKucauTenu u
BOCCTAHOBITEN https://m.edsoo.r
u/56226060
bubanorexa
Merton 31eKTpOHHOTO (2JIEKTOHHO- [HOK
MOHHOI0) OanaHca https://m.edsoo.r
u/fb691387
bubanorexa
DIJIEKTPOJIN3 PACTBOPOB U PACILIIABOB HOK
BEIIECTB https://m.edsoo.r
u/93fb97d2
bubanorexa
HOK
Pemenue 3a1a4 pa3anyHbIX TUTIOB
https://m.edsoo.r
u/5a859d16
bubanorexa
HOK
Pemenue 3a1a4 pa3aiuyHbIX TUTIOB
https://m.edsoo.r
u/5afa265d
bubauoreka
Cucremaruzanusa 1 0000IeHne
o " LHOK
3HaHUH 110 TeMe "XUMUUYECKUE
- https://m.edsoo.r
peaKtt u/c161eb85
Bbubaunoreka
KonTponpHas pabota no Teme
HOK

"Xumunueckue peakuuu"

https://m.edsoo.r
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https://m.edsoo.ru/a8a0a930

u/a8a0a930

TlosoxeHne HEMETAJLIIOB B

[Iepunoaunueckoii cucreme bubnuoreka
XUMHUYECKUX AnemeHToB /l. U. LIOK
MenneneeBa 1 0COOEHHOCTH https://m.edsoo.r
CcTpoeHus ux aroMoB. Duznueckue u/8ca2dcad
CBOMCTBA HEMETAILJIOB
bubanorexa
AmtoTponusi HeMeTauioB (Ha 1IOK
pUMEPE KUCIOPOaa, cephl, pochopa
Hp nepo ) P PEL, ocop https://m.edsoo.r
yriepoa u/ef92c91c
bubnuoreka
Bonopon: nonyuenne, puznueckue u HOK
XUMHUYECKUE CBOMCTBA. ['Mapuasl https://m.edsoo.r
u/0aa8f613
bubnunoreka
["anorensl: HaXOXKICHUE B IPUPOJIE, OK
crocoObl MoJTyueHus, Pu3ndecKue u 1
XMMUYECKHE CBOWCTBA hitps.//m.edsoo.r
u/4e223795
. bubnunoreka
I'amorenoBogopoasl. Baxuelme
LHOK

KHucCjaopoacoacpKamunue COCIMHCHUA
TraJJOrCHOB

https://m.edsoo.r
u/6b3255e6
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JIaGopaTopHbIe U TIPOMBIIUICHHBIE bubnuoreka
CTIIOCOOBI TIOJTYYCHHSI TaJIOTEHOB. IIOK
[IpuMeHeHue rajJoreHoB U ux https://m.edsoo.r
COC/IMHECHU I u/6971acad
[TpakTuueckas padota Ne 4. BP&?}?HOTeKa
Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 L[
1o Teme "TanoreH,” https://m.edsoo.r
u/8b26fecd
Kucnopon: nmaboparopusie u
bubnmmoreka
MIPOMBIIIIJIEHHBIE CIIOCOObI
[HOK
nostyueHusi, Guznyeckue u
N https://m.edsoo.r
XUMHUYeCcKre cBorcTBa. O30H.
u/c8abc36a
[IpuMeHeHnne Kuciaopoaa u 030Ha
bubnuoteka
OKcupl ¥ IEPOKCHUIBI HOK
https://m.edsoo.r
u/5c8816a0
bubnuoreka
LHOK
Pemrenue 3a1a4u pa3auvHBIX THIIOB
https://m.edsoo.r
u/2b6d8b4b
) bubnuoreka
Cepa: HaxOXJIeHHE B IIPUPOJIC,
[HOK

CITOCOOBI MOJIy4CHUA, (I)I/I3I/I‘IGCKI/IC 151
XHMHUYECKHE CBOMCTBA

https://m.edsoo.r
u/46afaelb
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CepoBoiopos, Cyib(uibl

bubnunoreka
HOK
https://m.edsoo.r
u/7¢875999

Kucnopoconepxanme coequHEHNs
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCJIOTBI

bubnunoreka
[HOK
https://m.edsoo.r
u/8cfa2548

[IpaxTueckas pabora Ne 5.
Pemenne SKCIICPUMCHTAJIbHBIX 3a1a4
o Teme "Cepa u e€ coequneHus"

bubnunoreka
HOK
https://m.edsoo.r
u/Oafh05e4

ABOT: HaX0XJEHUE B MPUPOJIE,
crocoObl MoJTydeHus, Pu3ndecKue u
XUMHUYECKIE CBOMCTBA. AMMHAK,
HUTPHUIBI

bubnnoreka
IHOK
https://m.edsoo.r
u/badd2255

Kucnopoacoaepkamme coeTMHEHHS
aszora. OcoOOEHHOCTH CBOMCTB
a30THOU KHUCJIOTHI

bubnunoreka
LHOK
https://m.edsoo.r
u/e2965afe

[IpuMeHeHue a3oTa u ero
coeMHeHU. A30THBIEC yI0OpEHUS

bubnunoreka
LHOK
https://m.edsoo.r
u/129f5059
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dochop: HAXOKICHHE B IPUPO/IC, bubnmmoreka
CIIOCOOBI MOTy4eHHs, GU3HUECKUE U LIOK
XHUMHYECKUE CBOMCTBA. Dochubl u https://m.edsoo.r
pochun u/9a6b43ec
Oxcunpl dpocdopa, bubamorexa
dhochopconepxkamue kucaoTel. Conu [OK
(bocthopHOi KHCTIOTH! https://m.edsoo.r
u/c7a2d429
[Ipumenenne pocdopa u ero bubmorexa
coemuaeHnil. DochopHbIe LOK
yro6pers https://m.edsoo.r
u/a218070a
[TpakTuueckas padota Ne 6. bubnuoteka
Penienne skcriepruMeEHTANBHBIX 3a7a4 HOK
o Teme "A3o0T u pocdop u ux https://m.edsoo.r
coenuHeHns" u/8175ac3f
VYrnepoa: HaXoKIeHUE B PUPOJIE, bubnuoreka
AJUTOTPOITHBIE MOTU(PUKALINH; HOK
(hU3UYEeCKUEe U XUMHUYECKUE https://m.edsoo.r
CBOMCTBA, TPUMEHEHHUE u/1eb19f9%e
bubnuoteka
Oxcup yrnepona(Il), oxcun LIOK

yraepoaa(IV), yronpHas kucnora u
e€ coun

https://m.edsoo.r
u/dba58adf
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bubmmoreka

P HOK
eIICHUE 3a/]1a4 PA3JIMYHBIX TUIIOB
https://m.edsoo.r
u/6029b609
. bubnuoteka
Kpemuuii: Haxoxk1eHUe B IPUPOJE, OK
crocoObl MoNTyueHus, PU3nIecKue u 1
XAMHAYECKHE CBOMCTBA https://m.edsoo.r
u/143558ab
bubanoreka
Oxcup kpemuusi(1V), kpeMHueBas IIOK
KHCIIOTA, CUITMKATHI https://m.edsoo.r
u/3170e7b1
bubanorexa
[IpumeHeHnre KpeMHHUS U €ro HOK
o https://m.edsoo.r
coequaenuii. CTEKII0, eTo
MOJIYYEHHE, BUABI CTEKIIA u/393cdaco
yi » BHII https://m.edsoo.r
u/5823cefb
bubanorexa
P HOK
EIICHUE 3a/1a4 Pa3JIMYHbIX TUIIOB
https://m.edsoo.r
u/b624f801
bubnaunoreka
Cucrtemaruzanusa 1 0000IeHIE LIOK

3gaui o teMe "Hemeramip"

https://m.edsoo.r
u/6e864db5
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bubmmoreka

KonTposbHas paboTa 1o Teme IIOK

"Hemeransr" https://m.edsoo.r
u/d0484c76
bubnuoteka

AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN LIOK

paboTHI, KOPPEKITHS OMIHUOOK https://m.edsoo.r
u/2b7e9510

[Tosoxenne meTamioB B

[Tepnoanueckoii cucreme bubnuoreka

XUMHUYECKUX DJIEMEHTOB. HOK

OcoOeHHOCTH CTPOESHUS https://m.edsoo.r

AIIEKTPOHHBIX 000JI0YEK AaTOMOB u/9839cl6¢c

METaJJIOB

OO6mume ¢puznueckre CBOMCTBA bubsmotexa

MeTaiuioB. [I[puMeHeHe MeTauioB B HOK

T — https://m.edsoo.r
u/51dac9d3
bubnuoteka

Cmael MetaiuioB. Koppo3sust LIOK

METaJIOB https://m.edsoo.r
u/42b872e3
bubnuoteka
I[HOK

Pemenue 3amgau Pa3JINYHbIX TUIIOB

https://m.edsoo.r
u/e3de37b6
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DNEeKTPOXUMHUYECKUHN P

bubmmoreka

. [HOK
HanpspkeHui Metaios. O0mmue
CHOCOOBI TIOJYYCHHS METAJIIOB tps://m.edsao.r
i u/94eb377a
OO61ast xapakTepUCTUKA METAILJIOB
|A-rpynns [lepuonnueckoit
bubnuoteka
CUCTEMBI XUMHYECKHX JIEMEHTOB.
. . [HOK
Harpuit n xanuii: mony4enue,
¢buznyeckue 1 XuMu4ecKue itps. /im.eds00.t
N u/el2c26hb3
CBOWCTBa, MPUMEHEHHE TTPOCTHIX
BEIIECTB U UX COCTUHEHUN
OO1as xapakTepuCcTUKa METaNIOB
I HA-rpynmsr [Tepuoanuaeckoit
bubnuoreka
CUCTEMbI XUMHUYECKUX IEMEHTOB. OK
Maruuii 1 KaJbIUi: OJTy4EHHE, 1
(du3HYECKUE U XUMUICCKHE hitps://m.edsoo.t
N u/7c3e49c0
CBOMCTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U X COCIUHEHUI
bubnuoteka
JKEcTKOCTh BOIBI M CIIOCOOEI €8 I[IOK
YCTpaHEHHUS https://m.edsoo.r
u/c74bfaed
. bubnuoreka
ANIOMUHUIL: TIOTy4YeHue, LOK

(I)I/IBI/I‘-ICCKI/IC U XUMHWYCCKHEC
CBOﬁCTBa, MMPUMCHCHUC

https://m.edsoo.r
u/0e79b266



https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/0e79b266

AmdoTepHbIe CBONCTBA OKCHJIA U bubnuoreka
TUAPOKCHUIA ATIIOMUHMS, [HOK
TUAPOKCOKOMIUIEKCHI AJIFOMUHMS, UX https://m.edsoo.r
MPUMEHEHHE u/5d12d318
Pemenue 3a1a4 pa3nnyHbIX TUIIOB
[IpakTnueckas padora Ne 7. bubnuoreka
Pemrenne skcniepuMeHTaNIbHBIX 3a7a4 [HOK
1o Teme "MeTasuisl IJIaBHBIX https://m.edsoo.r
noarpymm" u/27a4af43
OO6mrast xapaKTepUCTHKA METAILIIOB bubnuoteka
no6ouHbIX noArpym (b-rpyrm) I[IOK
[Tepuoanueckoit cuCTEMbI https://m.edsoo.r
XUMHAYECKUX DIIEMEHTOB u/610d7431
OuznyecKkue U XUMHUYECKHe bubmorexa
CBOICTBA XpOMa U €r0 COCUHEHUH, HOK
T v— https://m.edsoo.r
u/9911bef3
Baxkueiine coeivHeHUs MapraHiia. bubmorexa
I[HOK

HCpMaHFaHaT Kajiaus, €ro
OKHCJIMTENLHBIE CBOMCTBA

https://m.edsoo.r
u/039d69c8
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du3nyeckre 1 XUMHUYIECKHE bubnnoreka
CBOMCTBA JKEJI€3a U €0 COCTMHEHUH. LIOK
[Tony4yenue u npuMEHEHUE CIUIABOB https://m.edsoo.r
JKese3a u/1b7f8741
du3nyeckne U XUMUYECKHE bubmmorexa
CBOMCTBA MEJIH U €€ COCIMHCHUM, UX HOK
https://m.edsoo.r
NpHMEHEHIE u/2bc0f954
duznueckre 1 XUMHUYIECKHE bubnnoreka
CBOMCTBA IMHKA M €0 COCAUHCHMIA, LHOK
UX IPUMEHEHUE. https://m.edsoo.r
I'1apoKCOKOMITIEKCHI IIMHKA u/b1f2beal
[TpakTruueckas padota Ne 8. bubnuoteka
Pemenue skcriepuMeHTaIbHBIX 3aa4 HOK
o TeMe "MeTajasl T0O0YHEIX https://m.edsoo.r
noarpymm" u/a6e352ea
bubanoreka
Pemenue 3a1a4 pa3auyHbIX TUTIOB HOK
https://m.edsoo.r
u/a8h83d83
O0001IeHNE  CHCTEMATH3aLIHS bubnuoreka
M3YYEHHOTO Marepuaia 1no TeMme HOK

"Meraisr"

https://m.edsoo.r
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u/e91fe975

bubnuoteka
KonTposnpHas paboTa 1o Teme LIOK
"Meramibr" https://m.edsoo.r
u/83f63ea3
bubnuoteka
AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN LIOK
paboThl, KOPPEKLIHs OMHUO0K https://m.edsoo.r
u/9ebff2fd
Ponps xumuu B obecrieueHnn bubnuoteka
YCTOWYHBOTO Pa3BUTHS LHOK
yenoBeuecTBa. [loHsTHE 0 HAYYHBIX https://m.edsoo.r
METO1aX MCCIIEOBAaHUS BEIECTB u/080felf0
Hay4Hple mpuHIIKIIBI OpraHU3aIAH bubnuoteka
XUMHYECKOT0 IIPOU3BOJICTBA. HOK
[TpombIneHHBIE CIOCOOBI https://m.edsoo.r
MOJIyYEHUs] BaKHEHIIINX BEIIECTB u/2e45a44f
XHUMHYECKOE 3arps3HeHUE bubsmotexa
[HOK

OKPY)KaIOH_ICﬁ Cpeabl U €ro
IOCIICACTBUA

https://m.edsoo.r
u/9f11bf51
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bubmmoreka

9 XUMUS U 30POBBE YEJIOBEKA. 1 [HOK
7 JlekapcTBEHHBIE CpeICTBA https://m.edsoo.r
u/a6552721
bubnuoteka
9 Xumus numy. Pos xumMun B OK
00ecreueHn! MUIIEeBON 1 1
8 5630 MACHOCTH https://m.edsoo.r
u/1f7b5hd2
bubnuoteka
9 KocMernueckre u mapdromMepHbIe 1 [IOK
9 cpenctBa. beitoBas xumus https://m.edsoo.r
u/da42d5a9
bubnuoreka
1 XUMHS B CTPOUTEITHCTBE.
. [HOK
0 Baxneiimme ctpouTenpHbIC U 1 httns://m.ed
0 KOHCTPYKIIMOHHBIE MaTeprabl U /GDlse.Ggg.g?’SOO.r
. bubnuoteka
1 XUMUS B CEIbCKOM XO3sIICTBE.
LHOK
0 Opranndeckre 1 MUHEPAJIbHbBIE 1 httos://m.edsoo.r
1} ynobpenns u/fd39587d
1 bubnuoreka
0 Cucremaruzanus u 00001eHEe 1 LIOK
5 3HAHUM MO TeMe https://m.edsoo.r
u/db979c70
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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MPOBEPAEMBIE HA ET'D 1O XUMUU TPEEOBAHUS K PE3YJBbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBHON MPOT'PAMMBI CPEJHEI'O OBIIET'O OGPA3OBAHUA

Koa nposepsiemoro IIpoBepsiemble TPeGOBaHUS K NPEAMETHBIM Pe3yJibTaTaM 0CBOEHHS OCHOBHON 00pa3oBaTe/IbHOIi
TpedoOBaHUsA NMPOrpaMMbI CpeHero od1ero odopa3oBaHus

1 Brnanenue cucreMoit XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:




1.1

OCHOBOIIOJIATrAIOIIME NOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, U30TOIbI, 3JEKTPOHHAas 000JI0UKa atoma, S-,
p-, 0-37EeKTpOHHBIE OpPOHMTAIM aTOMOB, OCHOBHOE M BO30YXIEHHOE COCTOSHME aToMa, MOH, MOJICKYIa,
BAJICHTHOCTD, JJICKTPOOTPULATCIBHOCTD, CTCIICHDb OKHUCJICHUA, XUMHUYCCKasa CBA3b (G- H T-CBsA3b, KPATHLIC
CBS3M), TMOpuAM3aIMs ATOMHBIX OpOuTalel, KpHCTauIMYecKas pemérka, Mojb, MOJSpHas Macca,
MOJISIPHBIM  00BbEM, MOJISIpHAs KOHLEHTpalus, pacTBOpbl (UCTHHHBIE, JUCIEPCHBIE CHUCTEMBI),
KPUCTAJUIOTUAPATHI, YIJIEPOAHBIN CKeNeT, (PyHKIIMOHAIbHAS TPYIA, pagukal, U30MEphl, CTPYKTypHas
dbopmyna, uzoMepus (CTpyKTypHas, reomerpuyeckas (LMC-, TPaHCH30OMEpHSs), TOMOJOTHMYECKUU psf,
TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOJ- M a30TCOJEpXKallue COCIUHEHUs, OMOJOrMYeCKH aKTHBHBIC
BelecTBa (YrjieBobl, XKUpPbI, OEIKN), MOHOMED, MOJHUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSpPHBIE
COEJMHEHUS, KPEKHUHI, PU(POPMUHI, THUIBl XUMHUUYECKUX PEAKIMH (OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIE,
9K30- M SHAOTEPMHUYECKHE, pEaKIMM MOHHOrO OOMEHa, IOMO- M TeTepOreHHble, OOpaTuMble U
HeoOpaTUMBbIE), PACTBOP, SJIEKTPOJUTHI, HEIIEKTPOJIMUTHI, AIEKTPOJIUTHYECKAs] ANUCCOLMAINSA, CTEHECHb
JMCCOLIMALINHY, OKUCIUTENb, BOCCTAHOBUTEINb, IEKTPOJINU3, CKOPOCTh XUMHUYECKONW PEAKIMU, XUMUYECKOEe

paBHOBECHE)




TEOPUU U 3aKOHBI (TEOpPHS XMMHUYECKOIO CTPOEHMs opraHumdeckux BemiecTB A.M. byriepoBa, Teopus

AIEKTPOJUTUYECKON nuccoruanuu, [lepuoanueckuii 3akon JI.M. MenneneeBa, 3aK0OH COXpaHEHHUSI MacChl),

1.2 3aKOHOMEPHOCTH, CHMBOJIMYECKHAN SI3BIK XHUMHUH, MHPOBO33PCHUCCKHE 3HAHWS, JICKAIIHNE B OCHOBE
MOHMMAHHS TMPUYMHHOCTH W CHCTEMHOCTH XWMHYCCKHUX SIBJICHHUW, COBPEMEHHBIC NPEICTABJICHUS O
CTPOCHUH BEIIEeCTBA HA ATOMHOM, MOJICKYJIIPHOM U HAJMOJICKYJISIPHOM YPOBHSIX

13 MPEJICTABJICHUSI O MEXaHM3MaxX XHMHYECKUX peaklud, TEePMOJUHAMUYCCKHMX ¢ KHHETUYCCKHX
3aKOHOMEPHOCTSX WX IMPOTEKAHMSI, 0 XHMUIECKOM PaBHOBECHH, TUCTICPCHBIX CHCTEMax

14 (aKTONOTUYECKUE CBEICHUS O CBOMCTBAaX, COCTaBe, NOJYYEHUHM U O€30TaCHOM HCIIOJIb30BaHUH
BXHEHWINMX HEOPTraHMYECKUX M OPTaHUYECKUX BEUIECTB B OBITY M MMPAKTHUYECKON JICATEIILHOCTH YEIOBEKa

15 oOmire Hay4YHble MPHHIUIBI XMMHUYECKOTO MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJCTBA CEPHON KUCIIOTHI,
aMMHMaKa, METaHoJIa, IepepadoTku HedTH)

2 ChopmupoBaHHOCTH YMEHUU BBISBIIATH:
21 XapaKkTepHbIC IPU3HAKUA U B3aUMOCBSI3b U3YYCHHBIX TOHITUH, IPUMEHSTh COOTBETCTBYIOIINE TIOHSATHS TIPH

ONMMCaHUU CTPOCHUA U CBOICTB HCOPraHNYCCKUX U OPraHNYCCKUX BCHICCTB U UX npeBpameHI/Iﬁ




B3aMMOCBSI3b XUMHUYECKNX 3HAHHH C TOHSATHIMH H MNPpEACTAaBJICHUAMU APYIrux IMPEaAMCTOB JIA Ooitee

2.2
OCO3HAHHOTO TOHUMAaHUs U OOBICHEHHS CYIIIHOCTH MaTePUATILHOTO €IMHCTBA MUpa
3 CpopMHPOBAHHOCTH YMEHHS UCIIOJIH30BAT:
HaWMEHOBAHUSI XUMHUUYECKUX COCIMHEHUN MEXyHapOJHOTO CO03a TEOPETUUECKOW U MPUKIATHON XUMUU
3.1 W TPUBHUAJBHBIE HA3BaHUS BEIIECTB, OTHOCSIIMXCA K W3YYCHHBIM KjaccaM OpPraHUYecKuX |
HEOPraHWYECKUX COCIMHEHUM
3.9 XUMUYECKYI0 CHMBOJIMKY JJII COCTaBJICHHS (POPMYT HEOPraHMYECKHX BEIIECTB, MOJICKYJISPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKENETHBIX) (POPMYII OpraHn4ecKiX BEIIECTB
4 CdopMHUpOBaHHOCTH YMEHHS KIACCU(UIIUPOBATD:
41 HEOPraHW4eCKHe BEIIECTBA, CAMOCTOSITEIbHO BBIOMPATh OCHOBAaHUS W KPUTEPHM Ui  KiaccU(UKAIUU
U3y4aeMbIX XUMUYECKUX OOBEKTOB
4.9 OpraHMYEeCKUEe BEILECTBA, CAMOCTOSITEIFHO BBIOMpaThb OCHOBAaHHMS M KPUTEpUU IS KiIaccu(UKaIMU
U3y4aeMbIX XUMUYECKUX OOBEKTOB
43 N0 Pa3IM4YHBIM MpHU3HAKaM (YUCIy M COCTaBYy PEArvpyIOIIMX BEIHIECTB, TEIUIOBOMY J(PQEKTy peakiuu,

M3MEHEHUIO CTEIEHEN OKHUCIICHMS OJICMCHTOB, O6paTI/IMOCTI/I pCaknnu, y4aCTuro KaTam/BaTopa)




ChopMupoBaHHOCTE yMEHHUS XapaKTEPHU30BaTh JJICKTPOHHOE CTPOCHHE aTroMOB (B OCHOBHOM U

BO30Y)KIEHHOM COCTOSTHMM) M MOHOB XMMHUYECKHX 37eMeHTOB 1 — 4 mepuonos [leproanyeckoii cucTeMsl

5
JI.. MenzeneeBa U X BaJCHTHBIC BO3MOXHOCTH, HCIIOJIB3YS MOHITHS S-, p-, d-3JIEKTPOHHBIC OPOUTAIH,
JHEPreTHYCCKUE YPOBHU

6 ChopmupoBaHHOCTE YMEHUST OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB XUMUYIECCKUX 3JICMEHTOB U
00pa3yeMbIX UMH COCTMHEHUH 10 TIEPHO/IaM U TPYIIIaM

7 ChopMUpOBaHHOCTH YMEHHUS COCTABIISTH YPAaBHEHUS XUMHUYSCKUX PEAKITUH M PACKPBIBATh WX CYIIIHOCTb:

71 OKHCITUTEITFHO-BOCCTAHOBUTEIFHBIX PEAKIMIA ITOCPEJACTBOM COCTABIICHHS 3JICKTPOHHOTO OanaHca 3THX
peakuui

79 yYpaBHEHHSI PEAKIMH PAa3JIMYHBIX THIIOB; TIOJHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIUii HOHHOTO OOMEHa,
YUUTBIBAs YCIIOBUS, IPH KOTOPBIX ATH PEAKIIUU HIYT IO KOHIIA

73 peakimii THAPOJIN3a, PEeaKIHuid KOMILIEKCOOOpa3oBaHUs (Ha HpHUMEpe TUAPOKCOKOMIUICKCOB ITMHKA W
AITFOMUHHS )

8 ChopmupoBaHHOCTH YMEHUS MOATBEPIKAATH:




Ha KOHKPETHBIX MPUMEPAX XapakTep 3aBUCHUMOCTH PEAKIMOHHON CIIOCOOHOCTH OpPraHUYeCKUX

COGI[I/IHCHI/Iﬁ OT KpPAaTHOCTU W THIIA KOBAJICHTHOM CBSI3U (G- n 7I-CB$I3I/I), B3aMHOI'O BJIMAHUSA aTOMOB U

8.1
TPYIIIT aTOMOB B MOJICKYJIaX, a TAK)KE OT OCOOSHHOCTEH pealn3aluy Pa3IUIHbIX MEXaHH3MOB MTPOTCKAHHMSI
peakuui
8.2 XapaKTepHbIC XHMUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMHU JKCIICPUMEHTAMHU W 3alUCIMU
YPaBHEHUN XUMHUUYECKUX PEAKIIHIl
ChopMupoBaHHOCTH YMEHHUS XapaKTEPH30BaTh COCTAB ¥ BAXKHEHUIITE CBOMCTBA BEIIECTB, IPHHATCIKAIIIIX
9 K ompeAen€HHBIM KiIaccaM W TpyIIaM COSJIMHEHUU (ITPOCThIC BEIIECTBA, OKCHIBI, THIPOKCHJIBI, COJIH;
YTIICBOJIOPOIBI, IPOCTHIC I(UPHI, CIUPTHI, PSHOJIBI, AJTbJICTH/IbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOXKHBIC
3(UpPBI, )KUPHI, YTIAEBOIbI, AMUHBI, aMUHOKHCIIOTHI, OCITTKH )
10 ChopMUPOBaHHOCTh YMEHUS TIPOBOIUTH PACUETHI 0 XUMUYECKUM (DOPMYITaM U ypaBHEHUSIM XUMUYECKUX
PEaKImii ¢ UCIIOJIb30BaHUEM (DU3NICCKUX BEITUYNH:
Macchl (00bEéMa, KOJMYECTBA BEIIECTBA) MPOJIYKTA PEAKIMHU, €CIIM OJHO M3 HMCXOJHBIX BEUIECTB JaHO B
10.1 BUJIC PACTBOpA C OMpPEICIEHHON MacCOBOM JOJICH pacTBOPEHHOTO BEIIECTBA MIIU JIaHO B M30BITKE (MMEEeT
IpUMECH)
10.2 MacCOBOU Wi 00BEMHOM JIOJTH, BBIXOJIa TPOAYKTA PEaKIHH
10.3 TeTI0BOro 3ddekra peakuit
10.4 00BEMHBIX OTHOIIEHHIA Ta30B




10.5

M0 HAXOXKIACHUIO XUMUYECKOM (hOpMYIIbI BEIIECTBA

11

Biagenue cucreMol 3HaHMM O METOAAX HAyYHOIO IO3HAHUS SBJICHHM IPUPOJBI, HCIOJIB3YEMBIX B
€CTECTBCHHBIX HAayKax M YMEHHE NIPUMEHATb 3T 3HAHMUS IPU DKCIIEPUMEHTAIBHOM HCCIEIOBAaHUU
BELIECTB M JUISI OOBSICHEHHS XMMMUYECKUX SBJICHHH, HMEIOIIUX MECTO B MPUPOJE, MPaKTUYECKON

JACATCIBbHOCTH YCJIOBCKA U B HOBCC}IHCBHOﬁ KHN3HHU

12

CdopMupoBaHHOCTh YMEHHSI MPUMEHATH (MCIOJB30BaTh) 3HAHUS O COCTABE M CBOMCTBAX BEIECTB IS
SKCIIEPUMEHTAIBHOM TPOBEPKM TMIOTE3 OTHOCHTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX
peaKkuuii M MPOTHO3UPOBAHUS BO3MOYKHOCTEHW HMX OCYILECTBJICHHS; CHUCTEMHbIE XWMHWUYECKUE 3HAHUS IS
OOBSICHEHUSI U TIPOTHO3MPOBAHUS SIBJICHUM, HMEIOIIUX E€CTECTBEHHOHAYUHYIO MPHUPONY; A MPHHSITUS

IPaMOTHBIX pelIeHU MPOOJIeM B CUTYaIUsX, CBI3aHHBIX C XUMUEH




13

ChopMUpOBaHHOCTh YMEHHS IUIAHHUPOBATh W MPOBOJUTH XUMHUYECKUH OSKCHEPUMEHT (MOJyYCHHE H
N3YUCHUC CBOMCTB HCOPraHNM4C€CKUX U OPraHrMYCCKUX BCIICCTB, KAYCCTBCHHBIC PCAKIIMU YIJICBOJOPOIAO0OB
Pa3IMYHBIX KJIACCOB W KHCIOPOJICOJICPIKALNINX OPraHWYECKHX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 10 pAcMO3HABAaHWIO HEOPraHWYECKUX W OPraHMYECKHX BEIIECTB) C COOJIOACHHEM IIPaBUII
Oe3omacHOro OOpalleHHsl C BELeCTBaMH U J1abOpaTOpHBIM 000pyJoBaHHEM; (OPMYIUPOBATH IIENIU
WCCIICZIOBAaHUS; TPEACTABIATh B pazIudHONW (opMe pe3ylbTaThl SKCIEPUMEHTa, aHATU3UPOBATh |

OLCHUBATh UX NTOCTOBCPHOCTDH

14

ChopMUpOBaHHOCTh YMEHHS OCYILIECTBIISATH LIEJICHANPABICHHBIN MOUCK XUMHYECKOW HH(OpMaluu B
pa3IMYHBIX UCTOYHHMKAX (HayyHas W ydyeOHO-Hay4dHasl JUTepaTypa, CpelcTBa MaccoBoi MHGOpMaIH, CETh
WnTepHer u apyrue), KpUTHUECKH aHATM3MPOBATh XMMUYECKYyl0 HHGoOpMaIuio, mepepadarbiBarh €€ U

HCIIOJIb30BaTh B COOTBETCTBUH C IIOCTABJICHHON y4eOHOM 3a1aueit

15

ChopMupoBaHHOCT yYMEHHUSI MPOTHO3UPOBATh, AHAIM3HPOBATH U OICHMBATH WHMOPMAIMIO C MO3UIUN
9KOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUNA OBITOBOM W IMPOU3BOJACTBEHHON [ESITEIHHOCTH YENIOBEKa,
CBSI3aHHOU C mepepaboTKoi BelecTB; chOpMUPOBAHHOCTh YMEHUN OCO3HABATh OMACHOCTh BO3JICHCTBUS Ha
KUBBIE OPraHU3Mbl OMpPEAEIEHHBIX BEIIECTB, MOHMMAas CMBICI MOKa3aTels MPeNesbHOM JIOMyCTHUMOI
KOHIIGHTPAllMU, M TOSCHATh Ha MpHUMepax CHOCOObl yYMEHBIIEHUS W MPENOTBpAIEHHs HX BPEIHOTO

BO3JICMCTBHUS Ha OpraHu3M 4€JI0OBCKa




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMBbBIX HA EI'D 110 XUMHUU

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

TeopeTnyecknue OCHOBBI XUMUHU

11

Crpoenne BemectBa. CoBpeMeHHass MOJAEIb CTPOCHMs aToma. PaclpenienieHue 3JIEKTPOHOB 10 HEPreTHYECKHM
ypoBHsaM. Knaccuduxanust Xumudeckux 31eMeHTOB. OCOOEHHOCTH CTPOEHUS SHEPTeTHUYECKUX YpPOBHEN aToMOB (S-,
p-, d-anemenToB). OCHOBHOE U BO30YKIEHHOE COCTOSIHHSI aTOMOB. DJICKTpOHHAs1 KOH(UTypanus atoma. BaneHTHbIe

AJIEKTPOHBI

1.2

[Tepuonnueckas cucrema xumuyeckux aemeHToB .M. MenneneeBa. @usnueckuii cmpica [lepuoauyeckoro 3akoHa
J.N. Menneneesa. [IpyuunHbl 1 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB M UX COEAMHEHHMI 0 MepHoJiaM 1
rpynmnaM. 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB MPOCTHIX BEHIECTB, BOJOPOIHBIX COCTMHEHHUM, BBICIITMX OKCHIOB

Y TUAPOKCHJIOB

1.3

BanenTHOCTS. BJICKTpOOTpI/IHaTCJIBHOCTB. CreneHb OKHUCIICHUS

1.4

Buasl xumuueckol CBSI3H (KOBaﬂeHTHaH, HMOHHas1, MCTAJINIMYCCKasd, BOI[OpOI[HaH) U MEXaHU3MBbI €€ O6paSOBaHI/ISI.
MG)KMOJIGKYHHPHLIC B38.PIMOI[CI>1CTBPI$I. Bemiecta MOJICKYJIAPHOT'O W HEMOJICKYJISAPHOI'O  CTPOCHUS. Tunsr

KPpUCTAJUIMICCKUX peH_IéTOK. 3aBHCHMOCTh CBOMCTBA BCIICCTB OT THUIIA KpHCTaHHHqGCKOﬁ peI_HéTKI/I

1.5

Xumnueckas peakuus. Kinaccupukaiyss XuMHUUECKUX PeaklUid B HEOPraHWYECKONH U OpraHMYecKoW XMMMHU. 3aKOH

COXpPAaHCHUSA MACChI BEIICCTB




1.6

CkopocTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.7 TennoBeie 3G heKTH XUMUYECKUX peaknuid. TepMoXuMudeckne ypaBHEHUS

18 OOpaTumble peakiuy. XUMHUYEeCKoe paBHOBecue. PaKTOphl, BIMSIONIME HA COCTOSIHUE XMMHUYECKOI'O PABHOBECHUS.
[Tpunnun Jle larense

19 OnexTponuTnueckas auccoruanus. CuibHble U cnalble 1eKTposinThl. Cpesla BOJHBIX PACTBOPOB BEILIECTB: KUCIas,
HelTpanbpHas, menoyHas. Crenenp aucconuanuu. Peakiiuy noHHoro ooMeHa

1.10 IMaaponus cosneii. MonHoe nmpousBenenue Boibl. Bomopoausiil mokazarens (pH) pactBopa

111 CriocoObl  BBIpaXEHHUSI KOHILEHTPAllMd pacTBOPOB: MaccoBas JOJs PAacTBOPEHHOTO BEIIECTBA, MOJISpHAs
KOHIIeHTpauus. HacbleHHble 1 HEHACHIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTammoruaparsl

112 OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakiuu. [loBeneHue BellecTB B cpeAax ¢ pa3HbIM 3HaueHueMm pH. Mertomabl
AJIEKTPOHHOTO OasiaHca

1.13 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB COJIEN

2 OCHOBBI HEOPraHUYECKON XUMUU
2.1 Knaccudukanus HeopraHnueckux coeiuHeHuid. HoMeHkaTypa HeopraHn4eckiux BeliecTB
59 XUMUYECKUE CBOMCTBA BAXKHEUIITNX METAJIOB (HATPH, KWK, KaJbI[Mil, MarHuii, allfOMUHUMN, IITHK, XPOM, JKeJe30,

Me,ZLL) U UX COCIUHECHUI. O6H_II/IG CITOCOOBI MOJIY4CHUA MCTAJIJIOB




XUMHYECKUE CBOMCTBA BAXHEHUIINX HEMETAJUIOB (TAJOTE€HOB, CEphl, a30Ta, (ocdopa, yriepona U KPeMHHUS) U UX

2.3
COeIMHEHUH (OKCUO0B, KUCIOPOJICOAEPKALUX KUCIOT, BOJOPOIHBIX COEIMHEHUH)

2.4 ['enernueckas cBs3b HEOPraHMYECKHUX BEIIECTB, IPUHAICKAIINX K Pa3IMUHBIM KJlaccaM

55 HiHPar#H# nenTpuKanus HeOpraHnyeckux coenHeHnil. KauecTBeHHbIE peakiuyu Ha HEOPraHM4eCKHUEe BEIeCTBa
1 MOHBI

3 OCHOBBI OPraHMYECKON XUMUH

OcHOBHBIE MOJIOKEHHSI TEOPUU XUMHUECKOTO CTPOEHUsI opraHnndeckux coeauHenuit A.M. byrtneposa. Yrnepoauslit

31 CKEJIET OpPraHu4ecKOd MoJeKysbl. KpaTHOCTh XMMHUYECKOW CBS3W. S- M P-CBsI3U. SP3-, SP2-, SP-ruOpuamM3anuu
opOuTanell aToMOB yriepoja. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOIO CTpOE€HHs MoJieKya. ['omosnoru.
I'omonoruueckuii pan. M3omepust v u3omepsl

3.2 [Tonsatue o ¢pyHKIIMOHANBHOM rpymiie. OpueHTalMoOHHbIE 3P PEKTHI 3aMecTUTENeH

33 IIpencraBnenne o Kiaccu(uUKaluu OpraHMYecKUX BemiecTB. HoMeHKaTypa OpraHMYecKHUX COEJUHEHUMN
(cucremarnyeckas) M TPUBHAJIbHbBIC HA3BAHUS BaKHEHIINX NPEACTaBUTEINEH KJIAaCCOB OPraHNYECKUX BELIECTB

3.4 CBoOoHOpaMKAIBHBI M HMOHHBIA MexaHu3Mbl peakuuu. lloHstue o Hykieopumne u snextpoduie. IIpaBumiio

MapxkoBuukoBa. [Tpasuso 3aiiuesa




3.5

Ankanbl. XHMHUYECKHE CBOWCTBA aJKAaHOB: TaJOr€HUPOBAHUE, JETUAPUPOBAHME, TEPMHUYECKOE Pa3IOKEHHUE,
KpeKHUHT, n3omepusanusi, ropenue. llomyuenue ankanoB. [{uxnoankanel. Crennduka CBOWCTB LMKIOAJIKAHOB C

MaJilbIM pa3MCpPOM LHUKIJIA. PCaKHI/II/I MPUCOCANHCHUA U PAUKAIIBHOI'O 3aMCIICHUS

3.6

AJKEHBI. XUMHUUYECKHE  CBOWCTBA:  peakIuu  TPHUCOCAUWHEHUs  (TAJIOreHUPOBAaHHWE,  THUIAPUPOBAHHUE,
TUAPOTAIOTEHUPOBAHKE, THApPATALINS), TOPEHUS, OKUCICHHS U ToJuMepu3anud. [IpoMbITieHHbIEe U 1a00paTOpHBIE

CHOCOOBI TOJTYyYEeHHSI ATKEHOB

3.7

Ankanuenbl. XUMHUYECKHE CBOMCTBA alKaJIMCHOB: PEAKIMHM TMPHCOCIWHEHHS (THAPUPOBAHWE, TaJOT€HUPOBAHHUE),

ropeHus u noiauMepusauuu. [loxydenue ankaaueHoB

3.8

AnkuHbl. XHUMHUYECKHE CBOWCTBA: pPEaKIMHM TNPHUCOECIUHEHHS (TaJIoTeHMPOBAaHUE, THUAPUPOBAHME, THUIpaTallus,
TUAPOTajIoreHUPOBaHMUE) KaK CIOCO0 MOTYYEeHUS TOJUMEPOB U JPYTUX MOJIE3HBIX MPOAYKTOB. Peakuuu 3ameneHusl.
I'openue aneTuiieHa Kak KICTOYHHUK BBICOKOTEMIIEPATypHOTO IIAMEHM I CBapKH U pe3ku MeTaiioB. [IpuMmenenue

allCTHJICHA

3.9

ApeHbl. XUMUYeCcKHE CBOMCTBA OEH30J1a: peaKuu AEeKTPOPUIBHOTO 3aMeIlleHus, IPUCOEIUHEHUs] (THAPUPOBAHNE,
rajiorenupoBanue). Peakius ropeHus. OcoOEHHOCTH XMMHMYECKUX CBOMCTB Tosyona. llomydyenuwe Oensona.
Oco0OeHHOCTH XUMHUYECKHX CBOUCTB cTupona. [Tonumepuszamus ctupona. CrocoObl MOTy4YeHHUS M MPUMEHEHUE

APpOMATUYCCKUX YIJIECBOJOPOAOB




3.10

Crnuptsl. [IpenenbHble 0HOATOMHBIE CIIMPTHI. XUMUYECKUE CBOICTBA: B3aUMOJECHCTBHE C HATPUEM Kak CIOCOO
YCTaHOBJICHUS HAJIMYMS THPOKCOTPYIIIBI, C FaJOr€HOBOAOPOJaMH KaK CIIOCOO MOJYyYEHUs] paCTBOPUTENIEH, BHYTpH -
U MeXMoJieKylsipHas aeruaparauus. Peakuust ropenus. [lonyueHue sTaHona: peakuust OpOKEHUS TIJIIOKO3BI,

ruaparanusd 3THJICHA. OTUJICHTJINKOJIb U MIMOCPUH KaK MPCACTAaBUTCIIN MMPCACIIbHBIX MHOTIOATOMHBIX CITUPTOB

3.11

®enout. XUMHUECKHE CBOMCTBA (heHoTa (peakliuu ¢ HaTpueM, TUIPOKCUIIOM Hatpus, Opomom). [lonyuenue dpenomna

3.12

Anpaerunpl.  XUMHUYECKHE CBOWCTBA TPEICTBHBIX albJETHI0B: THAPUPOBAHWE; KAYECTBEHHBIE DEAKIMU Ha
KapOOHUJIbHYIO TPYIITY (peakius «cepeOpsHOro 3epkanay, B3auMmozeiicteue ¢ ruapokcunom meau (I1). [omyuenue
MpeielbHBIX abJETUIOB: OKUCIICHHWE CIUPTOB, THApaTalus aleTujeHa. ALETOH Kak MpeACTaBUTEIb KETOHOB.

Oco0EHHOCTH peaKIMK OKUCIICHHSI alleTOHA

3.13

Kap6OHOBBI€ KHCJIOTHl. XHMMHUYECKHE CBOMCTBA INpEACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX kuciaoT. OcoOeHHOCTH
XHUMHUYECKUX CBOMCTB MypaBbHHOﬁ KHCJIOTHI. HonyquI/Ie NpCeACIbHBIX OOHOOCHOBHBIX Kap6OHOBbIX KHUCJIOT:
OKHCJIICHHUEC QaJIKaHOB, aJIKCHOB, IICPBUYHLIX CIIMPTOB, aJbACTHUAOB. Bricmme nNpeaAciIbHBIC W HEIPCACIIBHBIC

Kap6OHOBBIe KHCJIOTBI

3.14

Crnoxuble 3¢upbl U Kupbl. CrnocoObl MOTy4eHHs] CHOXKHBIX 3¢QupoB. OOpaTUMOCTh peakUuu STepUPHUKAIUU.
[IpumeHeHne CIOXKHBIX APUPOB B MHUILEBON U Map(rOMEpHO MPOMBINIICHHOCTH. JKUpBl Kak CIOXKHbBIE (DUPBI
TJIMIIEPUHA U BBICHINX KapOOHOBBIX KUCIOT. XMMUYECKUE CBOWCTBA JKUPOB: THAPUPOBaHUE, OKUCIeHue. ['uaponus,
WM OMBLIEHHUE, JKUPOB KaK CIOCOO MPOMBIIIIEHHOTO TOJIYYEeHHUS COJIeH BBICHIMX KapOOHOBBIX KUCIOT. MBLUTA Kak

COJIM BBICHINX Kap6OHOBBIX KHUCJIOT




3.15

XUMHYEeCKHE CBOMCTBA TIIFOKO3BI: p€aknun € y4aCTUCM CIIMPTOBBIX U aHBIIGFHI[HOﬁ rpynmn ¥ MOJIOYHOKHCIIOC
Opoxxenue. IlpuMmeHeHue TIIIOKO3bI, €€ 3HAUEHHWE B JKU3HENCATENILHOCTH opraHusMa. Jlucaxapuisl: caxaposa,
MaibTO3a. BoccTanaBnuBaromme 1 HeBOCCTaHaBIUBatoLMe aucaxapuabl. ['uaponus aucaxapunos. [lonncaxapusl:
KpaxMaj, riukoreH. CTpoeHHEe MaKpoMOJIEKYNl KpaxMmania, TJIMKOTeHa M LeJUToio3bl. Pdu3nueckue CBOWMCTBa
KpaxMajga W LeJUIoJIo3bl. XHMHUYECKHE CBOMCTBA Kpaxmala: TUApPOJIM3, KayeCTBEHHAs pPEaKIHUsl C HOJIOM.
XUMHYECKHE CBOWCTBA MEJUTIOJIO3bI: THUIPOJU3, MojydyeHue 3pupoB 1emtrono3sl. [loHsTHe 00 HMCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK)

3.16

AMUHBI. AMHHBI KaK OPraHUYECKHE OCHOBAHMS: PEAKIUU C BOJOW, KHCIOTAMH, pPEaKlHs TOpEeHUs. AHWIMH Kak
MPEACTaBUTENh APOMATHUECKIX aMHHOB. XMMHUYECKHE CBOMCTBA aHUJIMHA: B3aUMOJACHCTBUE C KUCIOTaMH, OPOMHOM
BOJIOM, okucieHue. [lolyueHMe aMUHOB aNKWIMPOBAHHMEM aMMHAKa W BOCCTAHOBJICHHUEM HHUTPOINPOU3BOIHBIX

YIJICBOJIOPOJIOB

3.17

AMUHOKHMCIOTEI M OelKH. AMHHOKHCIOTHI Kak aM(i)OTepHBIe OpraHu4€CKueC COCIUHCHMUS. OCHOBHEBIE
AMHMHOKHUCJIIOTHI, o6pa3y}onme Oenku. XUMHYECKHE CBOMCTBA OEJIKOB: TuAapoJin3, ACHaTypalus, Ka4C€CTBCHHBIC

(1IBETHBIE) peaKIuu Ha OCITKH

3.18

CTpOGHI/Ie " CTPYKTYypa IIOJIMMEPOB. 3aBUCHMOCTh CBOMCTB MOJIMMEPOB OT CTPOCHUS MOJICKYII. OCHOBHBIE CIIOCOOBI
MOJIYYCHHSI BBICOKOMOJICKYIISIPHBIX COG,I[I/IHGHPlﬁi PCaKIUU IMOJMMCPHU3AlHMU W IIOJIMKOHIACHCAIIUU. KJ'IaCCI/I(bI/IKaL[I/IH

BOJIOKOH




#HH#HPar### 1 nenTnuKaus OpraHMuecKux CoeJMHEeHNH. Perenne skcnepuMeHTaIbHbIX 331a4 Ha paclio3HaBaHHUe

3.19
OpraHMYECKUX BEILECTB
3.20 I'eneTrueckas cBsI3b MEXAY KJIACCAMU OPTaHUYECKUX COCTUMHEHUN
4 XHUMHS ¥ KU3Hb
41 XuMus B noBceqHEBHOM »ku3HU. [IpaBuiia 6e30macHO paboThl C €AKUMU, TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMU,
cpencTBamMu OBITOBOM XUMUH
Xumusi 4 3J0pOBbE. XUMHSI B MEIUIIMHE. XUMHUSA U CEIbCKOE XO3SIMCTBO. XMMHS B MPOMBIIUIEHHOCTH. XUMUS H
4.2 SHEpreTuKa: MPUPOIHBIN U MOMYTHBIM HE(TIHON Ta3bl, UX cOCTaB U ucnosb3oBaHue. CoctaB HeTH U €€ nepepaboTka
(IpupOoAHBIE UCTOYHUKHU YTIIEBOJAOPOIOB)
XuUMHS U 9KOJOTHA. XHUMHYECKOE 3arpsi3HEHHUE OKPYKAIoIIeH cpenbl W ero mocienactBus. OxpaHa ruapocdepsl,
4.3 MOYBKI, aTMOCc(heprl, PIopsl U GayHbl OT XUMHUUYECKOTO 3arpsi3HeHUs. [IpoOiieMa O0TXO0I0B M MOOOYHBIX MPOTYKTOB.
AnbTEpHATUBHBIE UCTOUYHUKH SHEPTUU
OO61ue mpecTaBiIeHHs O MPOMBIIIIEHHBIX CI0co0ax MOJyYeHHs] XUMUYECKUX BEIIeCTB (Ha MpUMepe MPOU3BOICTBA
4.4 aMMmuaka, cepHod kucnotbl). UépHas u uBetHas Meramryprus. CTeKJIO W CWIMKATHAs MPOMBIIUICHHOCTD.
[IpombiuienHas opranndeckas Xumus. CbIpb€ U1l OpraHU4eCKON MPOMBIIUIEHHOCTH
5 #HH##Par###Tunbsl pacu€THBIX 3a/1a4
51 HH#HPar###Pacu€Thl Macchl BeliecTBa Wi 00bEMa ra30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UM 00BEMY

OJIHOT'O U3 YUYAaCTBYHOIINX B PCAKIIUH BCUICCTB




5.2

#HH#HPar###Pacuérel TeroBoro apdexra peakuuu

5.3 HH#HPar###Pacu€Tpl 00bEMHBIX OTHOIICHHUH Ta30B P XUMUYECKUX PEAKIIHAX

5.4 HiPar#H#PacuéTsl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIU OJHO U3 BEIIECTB JaHO B
M30bITKE (MMEET MPUMECH )

9.5 HiHPar#H##Pacué€Tsl MaccoBOM MM 0OBEMHOM JTOJIM BBIX0OJIA POAYKTA PEAKIIUU OT TEOPETUYECKH BO3MOKHOTO

5.6 ###Par###Pacuérel Maccel (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUU, €CITU OJTHO U3 BEIIECTB JIAHO B BUJIE
pacTBopa C ONpeeTEHHON MaCCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA

5.7 #HHPar###PacyéTrl ¢ HCHOJIL30BAHUEM ITOHITHHA «MAacCOBAast N0y, «MOJIApPHAs KOHIICHTPALUI, «PACTBOPUMOCTEY

b b
5.8 ###Par###HaxoxxneHne MonekyIapHOr (HOpPMYITbl OPraHMYECKOTO BEIIECTBA O €T0 MNIOTHOCTH U MaCCOBBIM JIOJISIM

OJIEMEHTOB, BXOJAIIHUX B €0 COCTaB, UJIH 10 IIPOAYKTaM CropaHusi




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

» Xumus; 10 knacc. yrinyonennoe ooydenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.W. u np.; nox penakuueit Jlynuna B.B. O6mectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AKInoHEepHOE 00IIECTBO
«M3parenscTBO «IIpocBenieHne

* Xumus; 11 knace. yrinyonennoe ooydenue Epemun B.B., Ky3smenko H.E.,
HposznoB A.A., u ap.; nox peaakuuent Jiyauna B.B. O6miectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEepHOE 00IIECTBO
«M3narensctBO «IIpocBenienne»

Epemun B.B., Ky3smenko H.E., Tepenun B.U. u ngpyrue; nox penakunen
Jlynuna B.B.//Xumus. 10 knacc. YueOHuk. YrinyOiaEHHbINH ypOBEHB
ITpocemnienue 2025.

Epemun B.B., Ky3smenko H.E., Tepeunn B.U. u ngpyrue; nox penakuuen
Jlynuna B.B.//Xumus. 11 knacc. YueOHuk. YTiuyOn€HHbIN ypOoBEeHb

IIpocsemenue 2025.

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA
Epemun B.B., Ky3emenko H.E., Tepenun B.U. u npyrue; nox penakuuen
Jlyamna B.B.//Xumus. 10 knacc. YueOHuk. YrinyOnEHHbBIN ypOBEHD

[Tpocsemienne 2025.



Epemun B.B., Ky3smenko H.E., Tepennn B.W. n npyrue; nox penakuuei
JIynuna B.B.//Xumus. 11 knacc. YueOHuK. YrinyOn€HHbIN ypoBEeHb
ITpocsemenune 2025.

VYyebnoe nocobue I[Ipoceemenne Xumusd. 10-11 knaccsl. YriryOiieHHbIH

ypoBeHb. COOpHUK 3a7a4 U ynpaxuenuii. 2024 rox, C. A. Ily3akoB

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://prosv.ru/

https://resh.edu.ru/

https://www.edu.yar.ru/russian/cources/chem/

https://www.alhimik.ru/

him.1september.ru

https://college.ru/himiya/index.html

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
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