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MHNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamMma no XuMuu Ha ypOBHE CpEIHEr0 00111ero oopa3oBaHus
pa3pabotana Ha ocHOBe DenepanbHOTO 3aKk0oHA OT 29.12.2012 Ne 273-D3 «O6
oOpazoBanun B Poccuiickonn @enepauun», TpeOOBaHUNH K pe3ysibTaTaM
ocBoeHUsl (enepanbHON 00pa30BaTENbHOW MPOrpaMMBl  CpPEIHEro OOIIero
o6pazoBanus(DOIT COO0), MPECTABICHHBIX B denepanibHOM
rocyapctBeHHOM oOpazoBaresibHOM cranjaapte COO, ¢ yuérom Konuenuuu
nmpernofaBaHusl  y4yeOHOro  mpeaMmera «XuMmus» B 00pa3oBaTelbHBIX
opranmsanusx  Poccmiickon — @exepanuu, — peAM3yIOIIMX  OCHOBHBIE
oOpa3oBaTeNbHbIC MPOTPAMMbI, U OCHOBHBIX MOJIOKeHUH «CTpaTeruu pa3BUTHUS
Bociutanuss B Poccmiickon ®enepaumu Ha nepuony a0 2025 romax
(Pacnopstxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMuUsl Ha ypOBHE YIITyOJIEHHOTO M3YyYEHHUs 3aHMMAeT Ba)KHOE MECTO B
CHUCTEME €CTEeCTBEHHO-HAy4yHOro oOpa3zoBaHusa ywamuxcs 10-11 kmaccos.
N3ydenne mnpenmera, peanuszyeMoe B YCIOBHSIX JIU(dEepeHIIMPOBAHHOTO,
NpoQUIBHOrO O0y4YeHHsA, MPU3BAHO O00ECHEUYUTh OO0IIE00pa30BATENbHYIO U
OOIIEKYJITYpHYIO TOATOTOBKY BBITYCKHUKOB INKOJBI, HEOOXOAUMYIO ISt
aJanTalyy uX K OBICTPO MEHSIONIMMCS YCIOBHSIM JKU3HHM B COIMYME, a TaKKe
UL TIPOJIOJDKEHHS  OOy4YeHHMsT B OpraHu3alMsaX MOpodecCHOHAIbHOrOo
oOpa3oBaHHs, B KOTOPBIX XHUMHS SBISETCS OJHOW U3 TMPUOPUTETHBIX
JVCIUILINH.

B mporpamme mo XuMuM Ha3HaueHHE NpeaMeTa «XHUMHS» MOIydaeT
MOAPOOHYI0 HMHTEPIPETAMI0O B COOTBETCTBUM C OCHOBONOJAraroUIMMHU
nonoxenusiMu ®I'OC COO o B3aMMO0OOYCIOBIECHHOCTU LIENEH, COJep KaHus,
pe3ynbTaToB 00ydeHuss U TpeOOBaHUI K YPOBHIO TMOATOTOBKH BBIMTYCKHHKOB.
CBHIIETETHCTBOM TOMY SIBJISIFOTCSI CJIEIYIOIINE BBIMOJIHAEMBIE TPOTPAMMON 10
XUMUU QYHKLIHH:

e HMH(POPMALMOHHO-METOJMYECKAs, peann3alnus KOTOpOoill oOecrneyruBaeT
MOJIyYeHUE MPEJICTABIECHUS O LENsIX, COAEepKaHUU, OoOLIeH cTpaTeruu
oOydeHHusi, BOCMUTAHHUS W Pa3BUTHA OOYYAIOIIUXCS CPEICTBAMHU
MpeAMEeTa, U3y4aeMOoro B paMKax KOHKPETHOTO pOoduIs;

e OpraHM3alMOHHO-TJIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
onpeneneHue: MPUHLUUIIOB CTPYKTYPUPOBAHMS U TOCIEI0BATENbHOCTU
M3y4YeHHs Y4eOHOTO MaTepraia, KOJTMIECTBEHHBIX U KaUeCTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0A0B K (POPMUPOBAHUIO COJIEPKATEIBHON OCHOBBI
KOHTpPOJII U OLIEHKH 00pa30BaTENIbHBIX JOCTMXKEHHUN O0ydaroluxcs B
paMKax WTOTOBOM aTrTtecTal B (OpPME €IMHOTO TOCYyAApCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma 11 yriayOaEHHOTO N3YUCHUS XUMHUH:

e YCTaHABIIMBAET MHBAPUAHTHOE MPEIMETHOE COJIEPKAHKE, 00s13aTeIbHOE
Ui W3Y4YeHHs B paMKaxX OTACNbHBIX Npoduiei, mpemaycMaTpuBaeT
pacnpenesneHue M CTPYKTYpUpOBaHUE €ro Io Kiaccam, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e JIaéT MPUMEPHOE paclpeeieHre yueOHOr0 BpEMEHU, PEKOMEHTyEMOTO
IUTS U3YYCHHS OTACTBHBIX TEM;

e IpeiaracT NPHUMEPHYIO MOCIEI0BATENBHOCT HM3YYCHHsI YYCOHOTo
MaTepuaia ¢ y4TOM JIOTHKH TIOCTPOSHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXXTPEAMETHBIX CBS3CH;

e JaéT METOJMWYECKYI0O HWHTEpHpEeTaluio Leled M 3aJady  H3y4YeHHUs
npeiMeTa Ha yIUIyOJIEHHOM ypOBHE C YYETOM  COBPEMEHHBIX
OPUOPUTETOB B  CUCTEME  CpeAHero  obmero  oOpas3oBaHus,



COJICP)KATENbHONM  XapaKTePUCTHKH  IUIAHUPYEMBIX  PE3yIbTaTOB
OCBOEHHMSI OCHOBHOI 00Opa3oBaTENbHOW MPOrpamMMbl CPEAHETO OOLIETO
oOpa3oBaHMsl (JUUHOCTHBIX, METAIPEIMETHBIX, MPEJAMETHBIX), a TAKXKe
C y4€TOM OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIbHBIX JCUCTBUIA
00y4Jarouierocs 1o OCBOEHUIO COAEPKAHUSI PEIMETA.

[To Bcem Ha3BaHHBIM IMO3UIUSAM B MPOrpaMMe MO XUMHUU MPETyCMOTpEeHa
MPEEeMCTBEHHOCTh C OOyYe€HHEM XHMHHA Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus. 3a mOpeAeliaMd yCTAaHOBJIEHHOW MPOrpaMMoOil 10 XUMHUHU
00si3aTenbHONM  (MHBAPHAHTHOM) COCTABIAIONICH COAEpKAHUA  Y4eOHOTO
npenMera «XHUMHS» OCTAa&TCS BO3MOXKHOCTH BBIOOpAa €ro BapHATUBHOMN
COCTABJISIIOLIEH, KOTOpas JIOJDKHA  ONPEHENsTbCS B COOTBETCTBHH  C
HaIpaBJIEHUEM KOHKPETHOTO POt 00yUeHHUS.

B cootBerctBuM ¢ koHuentyanbHeiMH nonoxkeHusmu OI'OC COO o
Ha3HAYECHUHU MPEAMETOB 0a30BOro M YriayOJEHHOrO YpPOBHEH B CHUCTEME
nudpepeHIIMPOBaHHOTO 00YUEHHSI Ha YPOBHE CPEIHEro 0oO0Iero odopa3oBaHuUs
XUMHUSL Ha YpPOBHE YIUIYOJNEHHOTO HW3Y4YEHHUs HaIpaBJI€H Ha pealu3aluio
MIPEEMCTBEHHOCTH C MOCJIEIYIOIUM 3TaloM TOJYYEHHS XHUMHYECKOIrO
oOpa3oBaHHMsI B paMKaX HW3YYECHHS CIICIUATBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX  JUCHUIUIMH B  By3aXx W OpraHM3alUsIX  CPeIHEero
npodecCHOHAIBHOTO 00pa3oBaHusl. B 3Toll CBSI3M H3ydyeHUE NpeaMeTa
«XUMHS» OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA PACHIMPEHUE U YTIIyOJieHuE
TCOPETUYECKOH M TMPAKTUYECKOW TOJATOTOBKM OOYYaromIMXcCsi, BBIOPABIINX
ompenenéHHplid  mpoduias Oo0ydeHHs, B TOM YHCIE€ C TIEPCIEKTUBON
MOCJIETYIOMEro IMOJyYeHUs] XMMHYECKOro oO0pa3oBaHUs B OpraHU3alUsux
npodeccruoHaibHOr0 oOpazoBanus. Hapsny ¢ atuMm, B cBete TpedboBanuit ®I'OC
COO x mnaHUpyeMBbIM pe3yibTaTaM OCBOEHUs efepaibHOM 00pa3oBaTeIbHOM
MpOTrpaMMbl CpPEHEro O0OIIero oOpa3oBaHUs H3YUYCHHE MpeaMeTa «XUMUS
OpUEHTHUPOBAHO TAaKXE€ Ha pEeIIEHUWE 3aJad BOCHUTAHUS U COLMAIBHOIO
pa3BUTUS 00yUarOIMXCs, Ha (OPMUPOBAHUE Y HUX OOIIEHHTEIICKTYaJIbHBIX
YMEHUM, YMEHUHN pallMOHAIU3ALUA YYEeOHOro Tpyaa U 0000HIEHHBIX CIOCOOOB
JESTeNbHOCTH, UMEIOIINX MEXIUCIUTUTMHAPHBIN, HAATIPEAMETHBIN XapakTep.

CocraBnsomMMH  peaMera  «XUMHUS» Ha YpOBHE  YIUIyOJIEHHOIO
W3YYCHHUS SIBISTFOTCS YIIIyONIE€HHBIE KypChl — «Oprannueckas xumus» u «Oo1mas
W HeopraHuyeckas Xumus». l[Ipu ompeneneHWH MOAXOAOB K OTOOpY u
CTPYKTYpHOM OpraHu3allii COJIEPKaHUs ITHX KypCcOB B MPOrpaMMe MO XUMHUHU
3a ocHOBY mpuHATH TonoxeHus GI'OC COO o paznuuusx 0a3oBOro u
yIIIyOJIEHHOTO YPOBHEW U3YUYEHUS MIPEAMETA.

OcHoBy conepxaHusi kKypcoB «Opranuueckas xumusi»y u «OOmas u
HEOpPTaHWYECKass XUMH» COCTABISIET COBOKYIMMHOCTh MPEAMETHBIX 3HAHUK U
yYMEHUH, OTHOCSIIMXCA K 0a30BOMY YPOBHIO M3YUYE€HHUs NpeaMeTa. JTa cucremMa
3HAHUI TOJIy4aeT ONpeleiIEHHOE TEOPETHYECKOE AOIMOIHEHHE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBbIINK 00BEM (HhaKTOJIOTMYECKOTO
matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3Yy4yeHHUsl MpeaMeTa obecredyeHa
BO3MOXKHOCTh 3HAYUTEILHOTO YyBEIWYCHHs 00BbEMa 3HAHUH O XHUMHUYECKHUX
AJIEMEHTAaX M CBOMCTBAX WX COCTUHEHHI Ha OCHOBE PACIIUPEHUS U YTITyOJICHUS
NPECTABICHUN O CTPOSHUH BEIIECTBA, XUMUIECKOM CBSI3U M 3aKOHOMEPHOCTAX
NPOTEKaHUsl peaKIMid, pPacCMaTPUBAEMBIX C TOYKH 3PEHHUS XUMHYECKON
KUHETUKA W TEPMOIAMHAMHKHU. VI3yueHWe TIEpUOAMYECKOTO 3aKOHA U
[lepuomuyeckoil  CUCTEMBbI ~ XHMHUYECKHUX  DJIEMEHTOB  OasupyeTcss Ha
COBPEMEHHBIX KBAaHTOBOMEXAHWYECKUX TPEICTABICHUAX O CTPOCHHH aToMa.
XuMHUUYecKasi CBSI3b OOBSICHSETCS C TOYKU 3PEHUS] SHEPreTUYECKUX U3MEHEHUH



pu €€ 00pa30BaHUU U PA3PYLIEHUH, a TAKKE C TOUKU 3PEHUS] MEXAHU3MOB €€
oOpazoBaHus. M3yueHHe THUIIOB pEAKIMN TOMOJHSIETCS (POPMUPOBAHUEM
MpEeCTaBICHU 00 3JIEKTPOXUMHUECKUX MPOIECcaxX U JIEKTPOJU3E PacIsIaBOB
U pPAcCTBOPOB BEIIECTB. B Kypce OpraHM4ecKOd XUMHUU IPU PACCMOTPEHHUH
PEaKIMOHHON CIMOCOOHOCTH COEIMHEHUN ynaenseTcss 0coboe BHHMAaHUE
BoIpocaM 00 »3JEeKTpOHHBIX 3(p(deKkTax, O B3aUMHOM BIUSHUM aTOMOB B
MOJIEKYJIaX U MEXAHU3MaX peaKiuil.

Oco0oe 3HaueHHWE HMEET TO, 4YTO Ha COJEpPKaHUE KypCOB XUMUU
yrayOaEHHOTO YpOBHS HM3yuU€HHUsS sl KJIACCOB OMPEACIEHHOTO MPOQHIIL
(rmaBHBIM 00pa3oM Ha HUX CTPYKTYpy M XapakTep JAONOJHEHHH K oOmei
CUCTEME MPEIMETHBIX 3HaHWUI) OKa3bIBAIOT BIUSHUE CMEXHBIE TPEAMETHI. TaK,
HampuMep, B COJEP)KaHWU TpeAMeTa i KIACCOB XMMHKO-(PH3UYECKOTO
npoduiist 0oJbIIOE 3HAYEHUE OYAYT MMETh AJIEMEHTHI y4eOHOTO MaTepHualia 1o
oOmei xumuu. [lpu u3ydyeHHH mOpenaMeTra B JAHHOM CIydae akLUeHT OyAeT
CAellaH Ha OOIIHOCTh METOJOB IO3HAaHHS, OOLIHOCTh 3aKOHOB W TEOPHIl B
XUMUU U B (PU3MKE: aTOMHO-MOJIEKYJISIpHasi Teopusl (MOJIEKYJIsIpHasi TEOpHUs B
(u3KKe), 3aKOHBl COXPAaHEHMsS] MACChl M DHEPIUH, 3aKOHBI TEPMOJUHAMUKH,
ANEKTPOJIN3A, MIPEACTABICHHS O CTPOCHUH BEILIECTB U JIPYTOE.

B TO e BpeMs B COIAEpKaHMM MpeaMeTa il KIacCOB XUMHUKO-
OMOJIOTUYECKOT0 MPOQPUIs OOJBIINI YIETbHBIN BEC OyI€T UMETh OpraHnYecKast
xumus. B aToM ciiywae mpenocTaBisieTCss BO3MOXHOCTh JJisi  OoJiee
00CTOSITEILHOTO PACCMOTPEHUSI XUMUYECKOM OpraHu3alu KIEeTKH Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOpPOM BXOAAT, K NpPUMEpY, TaKHUe
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JIMMHJbI, OEIKHU, YTJIEBOJbl, HYKJIECHHOBBIC
KHUCJIOTHI U pyrue. IIpu 3ToM 3HaHUS O cOCTaBe M CBOMCTBAX MPEICTABUTENEH
OCHOBHBIX KJIACCOB OPraHMYECKMX BEILECTB CIY’KaT OCHOBOW ISl M3yYEHHS
CYIIHOCTH IpoueccoB (POTOCUHTE3, IbIXAHUS, TUILEBAPEHUS.

B muane ¢gopMupoBaHUS OCHOB Hay4YHOI'O MHPOBO33PEHMS, OCBOCHHS
OOILIEHAayYHbIX METOJIOB MO3HAHUS W ONbITa NPAKTUYECKOIO TNPUMEHEHHUS
Hay4YHBIX 3HAHUM HU3y4YeHUE MpeaMeTa «XuMHUs» Ha YriyOJIEHHOM YpOBHE
OCHOBAaHO Ha MEXIIPEAMETHBIX CBA3SX C YUYEOHBIMU MPEAMETAMU, BXOIALIIMMU B
COCTaB  MpeAMETHbIX  obsacteil  «EcTecTBEeHHO-HayuyHbIE  MPEAMETHI»,
«Marematuka 1 nuHQopmaTrKa» u «PyCcCKHil SI3bIK U IUTEPATYPay.

[Ipu u3yyeHun yueOHOro mpenmera «XHUMHsD Ha YIIIyOJIEHHOM ypOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOIO M CpeIHero oobuiero oOpazoBaHus (Ha
0a30BOM  ypOBHE), 3ajJaueld  MEepPBOCTECNCHHON  3HAYUMOCTH  SIBJISICTCS
dbopMupoBaHHE€ OCHOB HAyKM XHMHUU KaKk O0JacTd  COBPEMEHHOIO
€CTECTBO3HAHUS, MPAKTUYECKOW JESITENbHOCTH YeJIOBeKa U OJHOr0 U3
KOMITOHEHTOB MHUPOBOW KyJbTypbl. Perienue 3Toil 3agaun Ha yriIyOJIEHHOM
YpOBHE U3YUYEHUS MpeAMETa MPEAIOoJIaracT peaqn3altio TaKuX 1eJIeH, Kak:

e (QopMupoBaHuEe MNpEACTaBICHUI: O MaTepUATLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSIX M T03HABAEMOCTU SIBICHUH MPUPOABI, O MeCTe
XUMUU B CHCTEME €CTECTBEHHBIX HayKk M e€ Beayuied posiud B
o0ecreyeHnn YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA: B PEILICHUU
poOJieM PKOJIOTUYECKOU, DHEPTreTUUECKON 1 MUIIEBON OE30MacHOCTH,
B Ppa3BUTUM MEIMIMHBI, CO3JaHUM HOBBIX MaTEpUaJOB, HOBBIX
HUCTOYHHKOB SHEPIuH, B oOecrieyeHun pPalMOHAIBHOTO
OPUPOAOIONb30BaHUA, B (POPMUPOBAHMM MHPOBO33PEHUS U 0OIeH
KyJIbTYpbl UEJOBEKa, a TakKKe SKOJOTMYECKH OOOCHOBAHHOIO
OTHOLIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM CpeJIE;



OCBOCHME CHCTEMbl 3HAHMUH, JIEKAIIMX B OCHOBE XHMMHUYECKOM
COCTAaBJISIIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MHpA:
byHIaMEHTAIBHBIX MTOHSATHH, 3aKOHOB M TEOPUN XUMHH, COBPEMEHHBIX
MPEJICTABICHUI O CTPOCHUU BEIIECTBA HA PA3HBIX YPOBHSIX — aTOMHOM,
MOHHO-MOJIEKYJIIPHOM, HAJMOJIEKYJIIPHOM, O TEPMOJUHAMHUYECKUX WU
KUHETUYECKUX 3aKOHOMEPHOCTSIX MPOTECKAHUSI XUMUYECKUX PEAKIUH, O
XUMHUYECKOM PAaBHOBECHM, PACTBOpax M JHMCIEPCHBIX CUCTEMax, 00
OOIIMX HayYHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;
dbopmupoBaHre y  OOy4arOmUXCS  OCO3HAHHOTO  TTOHUMAaHUS
BOCTPEOOBAHHOCTH CUCTEMHBIX XMMHUYECKUX 3HAHUUI NI OOBSICHEHUS
KITFOUEBBIX HJCH W MPOOJEM COBPEMEHHOW XUMHWH, JJIsi OOBSICHCHUS U
MPOTHO3UPOBAHUS  SIBJICHHUM, HWMEIOIINX  E€CTECTBEHHO-HAYYHYIO
MPUPOY; TPAMOTHOIO pPEIICHHUS MPoO0JieM, CBS3aHHBIX C XHUMHEH,
MPOTHO3UPOBAHHUS, AHAJIN3a W OIEHKUH C TMO3WUIMUN SKOJOTUYECKOU
0€30MMacHOCTH  MOCHEACTBUM  OBITOBOM M MPOU3BOJCTBEHHOU
NEATEIbHOCTH YEJIOBEKA, CBA3AHHOM C XHUMWYECKHM MPOU3BOJICTBOM,
HCIIOJIb30BaHUEM U MEPEepabOTKON BEIIECTB;

yriiyOJeHrue TpPeACTaBICHUM O Hay4yHbIX MeETOJax IIO3HaHUS,
HEOOXOJIUMBIX JJIsl MMPUOOPETEHUS YMEHUN OPUEHTHUPOBATHCS B MUPE
BCIIECTB M OOBACHEHHUS XHMHYCCKHX SIBICHUHM, HMCIOIIMX MECTO B
MPUPOJE, B MPAKTHYECKON JAEATEIBHOCTH Y IMMOBCEIHEBHON KU3HU.

B miaHe peanuzanuM NEpBOOYEPEIHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIMX
(yHKUIMNA HETOCTHON CUCTEMBI CpeTHEro o01ero o0pa3oBaHus MPU U3yYECHUU
npeaMeTa «XuMHUS» Ha YIIyOJEHHOM YpPOBHE 0COOYI0 aKTyaJbHOCTb
IIPUOOPETAIOT TaKUE LIEJIU U 3a/1a4H, KaK:

BOCMHUTaHUE YOEKIEHHOCTH B TO3HABAEMOCTH SIBJICHUU TIPUPOIBI,
YBOKEHHUS K TIPOILIECCY TBOpPYECTBA B OOJIACTHM TEOPETUUYECKUX U
MIPUKJIAJIHBIX UCCIICIOBAHUI B XUMUHU, (POPMUPOBAHUE MUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO M TO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKDO M  CAMOBOCIIMTAHMIO Ha  OCHOBE  YCBOEHUS
00111€4YeI0BEYECKUX LIEHHOCTEH;

pa3BUTHE  MO3HABATEJIBHBIX  HMHTEPECOB, HWHTEIUICKTyaJbHBIX U
TBOPUECKUX CIOCOOHOCTEN o0O0yuaromuxcs, (OpMUPOBAHUE Y HHUX
CO3HATEJIHOTO OTHOIIEHUS K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY
00pa30BaHUIO KaK YCJIOBHUIO YCHEIIHOW TPOoQecCHOHATBLHON U
00I1IeCTBEHHON JEATETbHOCTH, OTBETCTBEHHOIO OTHOIIEHUSI K CBOEMY
3I0POBBIO ¥ TOTPEOHOCTH B 37J0POBOM 00pa3e KU3HU;

dbopMupoBaHrUe YMEHUI W HABBIKOB Pa3yMHOTO MPHUPOIOINOIL30BaHUSA,
pa3BUTHUE  DKOJOTUYECKOW  KYJIbTYphl, TPUOOPETCHHE  OIbITa
0OIIIECTBEHHO-ITIOJIE3HON DKOJIOTHUECKOH IEATEILHOCTH.

OOmiee 4HCIIO 4YacoB, NPEAYCMOTPEHHBIX JUISI HW3Y4YEHUS XHMHH Ha
yTIIyOJICHHOM YPOBHE CPEIHEro oluiero oopasoBanusi, coctapiseT 204 4acos:
B 10 xmacce — 102 yaca (3 yaca B Hegento), B 11 kimacce — 102 yaca (3 gaca B
HEJIENIO).



COILEPKXAHUE OBYYEHUSA
10 KITACC

OPT'AHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYeCKOM XMMMH.

[IpenmMer u 3HayeHWE OPraHWYECKOW XUMHUH, MPEICTABICHUE O
MHOT000Pa3ui OPraHUYECKUX COCTUHEHUI.

DNEeKTPOHHOE CTPOCHHE aToMa YTJIEpoJa: OCHOBHOE M BO30YXAEHHOE
COCTOsIHMS. BalleHTHbIE BO3MOXXHOCTH aToOMa yrjiepojaa. XMMUYECKas CBS3b B
OpPraHMYECKUX COCNUWHEHUSX. Tumbl THOPUAM3AIMU AaTOMHBIX OpOHUTaNIei
yriepoga. MexaHu3Mbl 00pa3oBaHUs KOBAJIGHTHOW CBA3W (OOMEHHBIA U
JOHOPHO-aKIENTOPHBIN). TUIBI EepeKpbIBAHUS aTOMHBIX OpOUTanei, 6- U -
cBa3u. OnuHapHas, [BOMHAsA U TpoilHas cBsi3b. CrocoObl pa3pbiBa CBs3E B
MOJIEKYJIaX OpraHu4ecKkux BemiecTB. IloHsTHE O CBOOOAHOM paguKane,
HyKJI€Opuie U 3neKTpoduie.

Teopust cTpoeHuss opraHmdyeckux coenuHeHud A.M. byrtnepoBa u
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYype MOJEKyJd. 3HA4Y€HUE TEOPUHU
CTPOCHHSI OPraHMYCCKHX COCAMHEHWH. MOJEKYIApHBIC H  CTPYKTYPHBIC
dopmynbl. CrpykTypHble (GOpPMYJbl  pa3IMYHBIX BUJOB:  pa3BEpPHYTas,
COKpaméHHas, ckenerHas. M3omepus. Buasl wu3omMepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAS. OJNEKTPOHHbIE A((PEKTHI B MOJEKYJIaX OPTraHUYECKUX
COEIMHEHHUN (MHIYKTUBHBINA U ME30MEPHBIN 3 (PEKTHI).

[IpeacraBnenre o KiaccUPUKAUMKA OpraHUYECKUX BewecTB. [loHATHE O
(yHKIMOHATBHOU rpymume. ['omonorus. I'omonornueckue PAIBL.
Cucremarnueckass HoMmeHkinarypa opranudeckux coeauHenuii (IUPAC) wu
TPUBUAJIbHBIC HA3BAHUS OTACJIbHBIX MPEICTaBUTEIIEH.

OcobOeHHOCTH U Kiaccu(UKaIUs OpraHnYecKuX peakiuuil. OKUCIuTeNbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU B OPraHUYECKON XUMUHU.

DKCneprUMEHTAIbHbBIE METOAbl HW3YYEHHUs BEIIECTB UM WX MPEBPALLCHUN:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMu Ha UX
OCHOBE, OMNBITHI MO MPEBPAILICHUIO OPraHMYECKUX BEIECTB MPU HarpeBaHUU
(nnaBneHue, oOyIJIMBAaHUE W TOPEHUE), KOHCTPYMPOBAHUE MOJIETEH MOJICKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoasil.

Ankansl. 'oMonoruueckuit psj ankaHoB, o011as GopMyia, HOMEHKIATypa
1 M30MEpHL. DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKAHOB,
sp® -THOpUIN3ALMST ATOMHBIX OpOWTANCHi YIIepoaa, G-CBs3b. dusnueckie
CBOMCTBA aJIKaHOB.

XUMHUYECKHE CBOWCTBA AJIKAHOB: PEAKIMUA 3aMEUICHUS, M30MEpHU3ALUH,
JIErUIPUPOBAHUS, TUKINU3AIMU, TUPOJIU3a, KpeKuHra, ropenus. [IpencraBinenue
0 MEXaHU3ME PeaKINil paIuKaIbHOIO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKAHOB.

Huknoankanel. OO6mas  Qopmyna, HOMEHKJIaTypa U  HM30MEpHs.
OcOOEHHOCTH CTPOEHHMSI W XUMHUYECKHX CBOMCTB MallbIX (LIMKJIOIMPOMaH,
UKJIO0yTaH) U OOBIYHBIX (IMKJIONEHTAH, IUKJIOTEKCaH) IIMKJIOATKaHOB.
CnocoObl OJIy4eHHs U MPUMEHEHHE IMKJI0AJIKaHOB.

Ankensl. ['omonornueckuid  psi = ajdkeHoB, obOmas  ¢opmya,
HOMEHKJIaTypa. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYII
AJIKEHOB, SP--TMOpUIM3alMsl aTOMHBIX OpOWTajiel yriepona, G- U T-CBA3M.
CrpykrypHass u reomeTrpuyeckas (uuc-TpaHc-) wuzomepusa. Puznueckue



CBOMCTBA aJKEHOB. XHMHMYECKHE CBOMCTBA: PEAKIMU IPUCOECAUHEHUS,
3aMEIICHHS B O.-II0JI0KEHUE MIPU IBOMHOM CBS3H, MOJIUMEPU3ALNN U OKUCICHHUS.
IIpaBuno MapkoBHukOBa. KadecTBEeHHbIE peakIMH Ha JABOMHYIO CBS3b.
CrocoObl OJTy4eHHs U IPUMEHEHHE aJIKEHOB.

AnKaaueHsl. Knaccudukanus AJIKaJEHOB (comnpsikEHHBIE,
M30JIMPOBAHHBIC, KyMyauposarHvle). OCOOCHHOCTH JIEKTPOHHOTO CTPOCHUS U
XUMUYECKUX CBOWCTB CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoearHeHue.
[Tonumepusanust conpsKEHHBIX AUEHOB. CrocoObl MOJYyYEHHUS] U PUMEHEHHUE
AJIKaJJUEHOB.

Anxunbpl.  ['omMojormueckuii  psig ankuHOB,  oOmias  Gopmyna,
HOMEHKJIaTypa M HU30MEpHUs. ODJIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJ aJKWHOB, Sp-THOpUIM3allMs AaTOMHBIX oOpOuTanei yriepona.
®u3NYECKUEe CBOMCTBA  AJKMHOB. XHMMHWYECKME  CBOMCTBA:  PEaKUUH
MIPUCOEIMHEHUS, NUMEpU3allMd W TpUMEpPHU3alUuU, OKHUCIeHUA. KuciaoTHble
CBOWCTBA AQJKWHOB, HMMEIOIIMX KOHIEBYIO TPOMHYIO CBs3b. KauecTBeHHBIE
peaklMK Ha TPOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHHUE AJIKUHOB.

ApomaTtrueckue yrieBoaoponl (apeHsl). ['omonornyeckuid psi apeHoB,
obmast  ¢gopmysia, HOMEHKJIATypa M  HU30MEpHUs. OJIEKTPOHHOE W
MIPOCTPAHCTBEHHOE CTPOCHHE MOJEKyJbl OeH3oia. PU3NYECKHE CBOMCTBA
apeHoB. XMMHUYECKHE CBOMCTBA OEH30JIa U €r0 TOMOJIOTOB: PEAKIUU 3aMEIICHHUS
B OE€H30JIbHOM KOJIBLIE U YIJIEBOJOPOAHOM paguKalie, peaklui NpUCcOeaNHEHUS,
OKHCJEHHE ToMoyioroB OeH3ona. IIpencraBieHne 00 OpPUEHTUPYIOIIEM
JNEUCTBUM 3aMECTUTENe B OEH30JbHOM KOJIbIIE Ha NPUMEPE AJIKWIbHBIX
pPaaNKaIoB, KAPOOKCUIBHOM, THIPOKCUIBHOM, aMUHO- U HUTPOTPYIIIbl, aTOMOB
rajioreHoB. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB ctuposa. llonmumepusarus
cruposa. CriocoOBI MOy YCHHS M MPHMEHCHUE apOMATHIECKHX YIIICBOAOPO/IOB.

[Ipupoaueiii  ra3. IlomytHeie HedTanbie ra3zpl. Hedptp u  eé
npoucxoxaeHne. KameHHblil yrojib U IpoayKThl ero nepepadotku. CrocoObl
nepepadoTKu HEPTU: MEPEroHKa, KPEeKUHT (TEPMUYECKUM, KaTaTIUTUUYECKUN),
pudopmunr, nuposus. [IpoaykTtsl nepepaboTku HepTH, UX NPUMEHEHHE B
MIPOMBILIUIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMHU YTJIEBOJOPOAOB.

DNEeKTPOHHOE CTPOEHME TaJOre€HIPOU3BOAHBIX YIJIEBOJIOPOAOB. Peakuuu
3aMEeIIeHHs] TajoreHa Ha TUAPOKCOrPYIIy, HUTPOrpYMIy, LHUAHOTPYIIILY,
aMuHOrpymiy. JIeficTBHe Ha TaJoreHIPOU3BOAHBIC BOJHOIO W CIHPTOBOTO
pacTBopa uiénoun. BzanMoaeiicTBue AUrajgoreHajakaHoB ¢ MarHUeM U IIUHKOM.
[loraTve 0  METAUIOOPraHMYECKHMX  COEAUHEHWsX.  lcmosb3oBaHue
raJIOTEHIPOU3BOJIHBIX YIJIEBOJOPOAOB B OBITY, TEXHUKE W TIPU CHHTE3E
OpraHUYeCKUX BEIIECTB.

OKCnepruMeHTAIbHBIE METOAbl M3Y4YEHHUs BEIIECTB U WX MPEBPALLCHUN:
u3ydyeHue  (U3MYECKUX  CBOMCTB  YIVIEBOJOPOAOB  (pacTBOPUMOCTH),
KaueCTBEHHBIX PeakUuid YriIeBOJIOPOJOB Pa3IMYHBIX KiIaccoB (0OecIBeUYMBaHKE
OpOMHOM WJIM MOJHOM BOJIbI, paCTBOpA MEpMaHTaHaTa KaJlusl, B3aUMOJICHCTBUE
aleTWIeHa ¢ aMMHayHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE
oOHapyKeHHe yTiepoja U BOJOpPOAa B OpPraHMYECKUX BEIIECTBAaX, MOJyYEHHE
ATUJIEHA M U3YYEHHUE €ro CBOMCTB, 03HAKOMJIEHHE ¢ KoJueKuusmu «HedTb» u
«Yromnb», ¢ oOpa3uaMH IUIacTMacCc, Kay4yKOB W PE3UHBI, MOJIETUPOBAHHE
MOJIEKYJI YTIE€BOJAOPO/IOB U TAIOT€HIIPON3BOIHBIX YTIEBOAOPOIOB.

Kucaopoacoaepxkamme opranudeckue coeJHHEHUS.

[IpenenbHble oAHOATOMHBIE COUPTHL. CTpoeHHE MOJIEKYJ (Ha HpuMeEpe
MeTaHojJa W 3TaHosa). ['omonornueckuil psan, obmwas ¢opMmyia, U30Mepus,



HOMEHKJIaTypa M Kiaccuukanua. Dusnyeckue CBOICTBA MPEACIbHBIX
OJIHOATOMHBIX CHHUPTOB. BOAOpOIHBIE CBSI3M MEXKIY MOJEKYJIAMH CIHPTOB.
XHUMHUYECKUE CBOWCTBA: PEAKLHMH 3aMEIIECHUs, ACTUapaTalld, OKUCICHUS,
B3aUMOJICHICTBUE C OPraHMYECKUMU UM HEOPraHMYECKUMHU  KHCIIOTaMH.
KauectBeHHass peakinuss Ha OJHOATOMHBIC CHUPTHL. JleHCTBHME 3TaHONA U
METaHOJIa Ha OpraHu3M desoBeka. CrnocoObl NOJy4YEHHS] U IPUMEHEHUE
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie a¢upsl, HOMeHKIaTypa U u3oMepusi. OCOOEHHOCTH (PU3UIECKHUX
Y XUMUYECKUX CBOWCTB.

MHoOroaroMHble COUPTHl — 3TUJIEHIJIMKOIb U TIUUepuH. PuU3nyeckue u
XUMUYECKME  CBOMCTBA:  pEaKIUMU  3aMEIICHUs,  B3aUMOJCICTBUE  C
OpraHUYeCKMMHA M HEOPraHWYECKHMMH KHCIOTaMH, Ka4eCTBEHHAs pPEaKLUs Ha
MHOTroaroMHble  cnupTel.  [lpeacTtaBieHne o0  MeXaHU3ME  peakui
HyKJIeopuibHOro 3amenieHus. JleiictBue Ha opranusm uenoBeka. CrocoObl
MOJIyYeHHUS] U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoEHHE MOJIEKYJIBI, B3aUMHOE BJIMSHHE THUIPOKCOTPYIIIBI U
Oen3onpHOrO sAapa. Gusnueckue croictBa PpeHona. OCOOEHHOCTH XUMUYECKHUX
cBOMCTB (peHona. KauecTBeHHble peakiuu Ha (eHon. TokcHYHOCTH (peHona.
Cnoco0bl nostyueHust 1 npuMenenne penona. Genondopmanbaeruanas cMoa.

KapOoHunbHble COEIUHEHUA — aJbACTUbl W KETOHBL. DJIEKTPOHHOE
CTpO€HHE KapOOHWUJIBHON Trpymmbl. ['OMonorudyeckue psaapl aabAETHIIOB H
KETOHOB, o0uas (¢popmyia, H30MEpHUsl U HOMEHKIIaTypa. DOu3nuecKkre cBOCTBa
aNbJIETUOB U KETOHOB. XHMHYECKUE CBOWMCTBA albJETHIOB M KETOHOB:
peakuuu npucoenuHeHus. OKUCIEHUE allbJIETUI0B, KAUeCTBEHHbIE PEaKLUU Ha
anbaeruapl. CnocoObl MOMyYEHUs! U IPUMEHEHUE aJIbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHUCIOTHL. (OcoOeHHOCTH
CTPOEHHS MOJIEKYJ KapOOHOBBIX KHCIOT. WM3omepuss U HOMEHKJIATypa.
®u3znyecKre CBOWCTBA OJHOOCHOBHBIX MPEIEIbHBIX KapOOHOBBIX KHCIIOT.
Bonopoansie cBsI3u MeXAy MOJEKYJIaMH KapOOHOBBIX KHCJIOT. XHUMHYECKHE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peakuus 3Tepu(puKalnu, peakiu ¢ y4acTUEM
YIJIEBOJAOPOAHOTO paaukaina. OcoOEHHOCTH CBOWCTB MYpPaBBUHOW KHCJIOTHI.

[TonsiTHE O TPOW3BOMHBIX KapOOHOBBIX KHCIOT — CIIOXKHBIX J(upax.
Muoroo0pa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEACIbHBIX U
apOMaTHYECKHUX KapOOHOBBIX KHCIIOT, TUKapOOHOBBIX KHCIIOT,

TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpefacTaBuTesin BHICIINX KapOOHOBBIX KHCIIOT:
CTE€ApUHOBAsI, MAIIBMUTUHOBASI, OJIEMHOBAS, JIUHOI€8As, JTUHONEHOBASI KACIIOTHI.
Cnoco0bI noJy4eHus: U MPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxubie >¢upbl. 'oMonornueckuit psig, odmas Gopmysia, U30MEpUs U
HOMEHKJIaTypa. PU3NUECKUEe U XUMHUYECKHE CBOMCTBA: THAPOJIM3 B KUCJIOW U
LIEIIOYHOU Cpefe.

Kupsl. Ctpoenue, pusznueckue 1 XUMUYECKUE CBOMCTBA KUPOB: THAPOIU3
B KHUCJIOW M 1ienouHoi cpeae. OCOOEHHOCTH CBOMCTB JKHPOB, COJEp KaIlux
OCTaTKH HENPEAEIbHBIX KUPHBIX KUCIOT. JKUPBI B IPUPOJIE.

MpbLT4 KaK COJIM BBICIITMX KapOOHOBBIX KHUCJIOT, UX MOFOIIEE JICHCTBHE.

OO6mas xapaktepuctuka yriieBoaoB. Kiaccudukaius yrieBoaoB (MOHO-,
IU- W Tosmcaxapujibl). MoHocaxapupl: TUIIOKO3a, (PYKTO3a, TajakTosa,
pubo3a, ae3zokcupuOo3a. PuU3NUECKHe CBONCTBA M HaXOXJACHHE B IMPHUPOJIE.
dortocuHTe3. XHWMUYECKHME CBOMCTBA TJIFOKO3bI: PEAKIMU C YYACTUEM
CIIUPTOBBIX M aJbJACTHIAHON TPYII, CIIUPTOBOE U MOJOYHOKHCIOE OpOKEHHUE.
[IppumeHeHne TIIOKO3bI, €€ 3HAYEHUE B IKU3HEIACITEIBHOCTH OpraHu3Ma.
Jucaxapuapl: caxapo3a, MalbTO3a M JIakTo3a. BoccraHaBiauBaromme U



HEBOCCTaHABJIMBAIOIIKE naucaxapuibl. I mapomus nucaxapuaos. Haxoxnenue B
npupone u npuMmenenue. [lonmcaxapuapl: Kpaxmain, TJIMKOTEH M LEJUTIOJIO3A.
CrpoeHre MakpOMOJEKYJ Kpaxmaya, IJUKOreHa W IEJUTI0J03bl. Pu3nueckue
CBOMCTBAa KpaxMajla M ULEJUIIOJI03bl. XHMMHYECKHME CBOWCTBA KpaxMala:
TUAPOIN3, KA4YeCTBEHHAs peakuuss C HOoAO0M. XUMHUYECKHME CBOWCTBA
LEJUTIOJIO3bl:  THAPOJIN3, MoidydeHue 3¢upoB nemnonosbl. Ilondarue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN IIENK).

DOKCneprUMEHTAIbHBIE METOAbl W3YYEHHs BEIIECTB M UX NPEBPALLCHUN:
pPacCTBOPUMOCTD PA3JIMYHBIX CHOUPTOB B BOJAE, B3aMMOJEWCTBHE JTaHOJNA C
HaTpUEM, OKHCIICEHHE HTUJIOBOTO CHUPTA B aNbACTHJ HA PACKAIEHHON MEIHOU
IIPOBOJIOKE, OKHCJIEHUE STUIOBOIO CHHPTAa IUXPOMATOM Kaidd (BO3MOKHO
HCIIOJIb30BaHUE BUEOMATEPUAIIOB), KAUECTBEHHBIE PEAKIUU HA aJIbAECTUIbI (C
ruapokcuiom guammuHcepeOpa(l) m  rugpokcuaom  meau(Il)), peaxius
mmmnepuHa ¢ rugpokcugom  meau(ll), xumudeckwe CBOMCTBa pacTBOpa
YKCYCHOM KHCIIOTBI, B3aMMOJEUCTBHE pPacTBOpPA TJIIOKO3bI C THUIPOKCHIOM
meau(1l), B3aumoneiicTBie Kpaxmana C MOJIOM, PEIICHUE 3KCIEPUMEHTAIbHBIX
3amady o temaM «CrnupTtel U ¢eHonb», «KapOoHoBbIe KuCHOTHL. CloKHBIE

3(hupbD.
A3oTcoaep:kaliyue OpraHnyecKue CoeAuHeHu .
AMHMHBI — OpraHM4YecKkhe Npou3BOAHbIE ammuaka. Kiaccudukarms

aMUHOB: anu(daTHUYeCKue U apOMATHUYECKHE, TEPBUYHBIC, BTOPUYHBIC U
TpeTtuuHbie. CTpoeHUE MOJIeKyJ1, oOmas GopMyia, U3oMepusi, HOMEHKIIATypa U
(¢u3nueckue CBOMCTBA. XMMHUYECKOE CBOMCTBA aluM(ATUYECKHUX aMHHOB:
OCHOBHBIE CBOMCTBA, AJIKWIMPOBAHUE, B3AUMOJCHCTBUAE MEPBUYHBIX AMUHOB C
a30THUCTON KHuciaoTou. CoJIM aJIKMJIaMMOHMSL.

AHWIMH — NOpEeACTaBUTENIb aMHUHOB apoMaruyeckoro psiga. CrtpoeHue
aHWwINHA. B3anmHOE BIMSHHUE TpPyINIl aTOMOB B MOJIEKYJ€ AaHWJIMHA.
Oco0eHHOCTH XMMHUYECKMX CBOMCTB aHWIMHA. KadyecTBeHHbIE peaklMu Ha
aHuiuH. CrnocoObl MOMy4YeHUST W NpUMEHEHHE anu(aTU4ecKuXx aMUHOB.
[Tonydenue aHuIMHA U3 HUTPOOEH30JIa.

AmuHokucnotel. Homenknatypa u nuzomepus. OTaenbHbIe MPEICTABUTEN
O-aMMHOKHUCJIOT: TJIMIMH, ajaHuH. @Ousnyeckue CBOMCTBA aMHHOKHCIOT.
XUMHUYECKHE CBOMCTBA aAMHMHOKHUCIOT Kak aM(pOTEPHBIX OPraHUYECKUX
COCMHEHUN, peakiusl MOJMKOHACHCAIUK, OOpa3oBaHHE TMENTUIHON CBS3H.
buonornueckoe 3HaueHne aMMHOKUCIOT. CHHTE3 ¥ TUAPOJIA3 MIENTUIOB.

benku kak npuponaHsie noauMepsl. [lepBuyHas, BTOpUYHAsg U TPETUYHAS
CTPYKTypa OeiakoB. XHMMHUYECKHE CBOMCTBA OENKOB: THMIPOJIU3, JECHATypalus,
KaueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

DKCHEPUMEHTAIbHBIC METOJbl HU3YYEHHUS] BEIIECTB W MX IPEBPAIICHUM:
pacTBopeHue OCJIKOB B BOJIE, JICHATypallds OCJIKOB MPU HarpeBaHWU, IIBETHHIC
peakiuu Ha OeJKd, peIIeHHEe OKCIEPUMEHTAbHBIX 3aJa4 10 TeMam
«A3oTcoAepXKalMe  OpraHUYecKne  coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCTUHEHUID.

BbicokomoJieKyIsIpHBbIE COEeTUHEHMUS.

OCHOBHBIE TIOHATHSI XUMHUH  BBICOKOMOJICKYJISIDHBIX  COCIMHEHUM:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEpPU3ALINU, CPEOHSS
MoOJIeKyJisipHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX
COEIMHEHUI — MOJMMEPU3AIUS U MOJIUKOHICHCALIUS.

[Tonmumepubie matepuanbl. IlmacTMacchl (MOJUATUIICH, TOJMMIPOIUIICH,
MOJIMBUHUWIXJIOPU, TOJUCTUPOJI, TOJMMETUIMETAKPUIAT, TOJUKapOOHATHI,
noJMATHWICHTEpedTanaT). Y THIM3alus 1 nepepadboTka miacTHka.



DnacToMepbl:  HATypaJIbHBIA  KaydyK, CHHTETHYECKHE  KaydyKu
(OyTagreHOBBIH, XJIOPOIIPEHOBBIM, N30MPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIONMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIC
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KallPOH U JIABCaH).

[Tomumepst CHEHUATBHOTO Ha3HA4YCHUs (Tedon, KeBJjap,
AIIEKTPONPOBOIAIINE MOTUMEPHI, OHOpa3IaracMbie OJIUMEPHI).

DOKCHEepUMEHTAIBHBIE METOAbl W3YYEHHs BEIIECTB M WX NPEBPALLCHUN:
O3HAaKOMJIEHME C oOpa3laMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, KAay4yyKOB, PEIICHHE HKCIEPUMEHTAJIbHBIX 3a7a4 10 TeMe
«Pacno3HaBaHue MJIaCTMACC U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxnenue momnekynspHO (HOpMyJbl OPraHUYEeCKOro COEIUHEHUS I10
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKICHUE
MOJIEKYJIIPHON (POPMYJIbI OPraHUYECKOTO COCIUHEHHUS Mo Macce (00BEMY)
MPOAYKTOB CrOpaHMsi, IO KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOITYKTOB
pEaKklM¥ W/WIM UCXOJHBIX BEIIECTB, YCTAHOBIIEHUE CTPYKTYpPHOU (POpMYIIbI
OpPraHUYECKOr0 BEILECTBA HA OCHOBE €r0 XMMHUYECKUX CBOMCTB MJIM CIIOCOOOB
MOJIyYEHUS], ONPEACIICHUE JO0JM BbIXOAA MPOAYKTA PEAKIMH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBS3H.

Peasmzannss MeXnpeIMETHBIX CBA3€H NPU HU3YYEHUH OPraHUYECKOU
xumMun B 10 KJacce OCYIIECTBISIETCS Yepe3 MCIOJIb30BAaHUE KaK OOIuX
€CTECTBEHHO-HAYYHBIX TOHATHNA, TaK W TOHATHH, TPHHITHIX B OTACIBHBIX
MpeAMETaX €CTECTBEHHO-HAYYHOIO LUKIIA.

OOmuMe ecTeCTBEHHO-HAy4YHbIE TMIOHATHA: SIBJICHWE, Hay4dHbIM (aKT,
rUIO0TE3a, TEOpHUs, 3aKOH, aHajiu3, CUHTE3, KiIaccHu(puKauus, HaOII0JEHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IJIb, MOJICJINPOBAHUE.

®uzuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, MOJEKyJa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSHHE
BELIECTBA, (PM3MUECKUE BEIUYMHBI, €AMHHIIBI U3MEPEHHUS, CKOPOCTb, SHEPIHS,
Macca.

buonorusi: knetka, opraHusMm, 3KocucTema, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(PHBIN U reTepoTpOdHBIN THUIT TUTAaHUS, OpPOKEHHE,
(doTOCHHTE3, IbIXaHWUE, OEJIKH, YIJIEBOIbI, KUPbI, HYKIECMHOBBIE KHCIIOTHI,
(epMEHTBHI.

['eorpadusi: mone3Hpie HCKOMAaeMbl€, TOIUBO.

TexHonOrUsA: TUIIEBbIE MPOIYKThI, OCHOBBI PAalMOHAIBHOTO MUTAHUA,
MOIOUIUE CPENICTBA, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMMH.

AtoM. CocTtaB aTOMHBIX saep. XHUMHYECKHM d3JeMeHT. HM30Tombl.
CtpoeHue 3JeKTpOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIA. DHEPTETUUECKUE
YPOBHM M TOAYPOBHU. ATOMHBIE opOuTanu. Krnaccuukamuss XUMHUYECKUX
3JIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenre 371€KTPOHOB MO aTOMHBIM
opOuTansM. OJNEKTPOHHbIE KOH(MUTypallud aTOMOB 3JIEMEHTOB MEPBOrO—
YeTBEPTOrO NEPUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUH, JIEKTPOHHbIE
KOH(MUTypallMi HOHOB. DIEKTPOOTPHUIATEIBHOCTb.



Ileppogmueckut 3akoH u llepmommueckas cucremMa XHMHYECKHX
anementoB .M. MengeneeBa. CBA3p NEPUOJMYECKOIO  3aKOHA U
Ileproguyeckor CHCTEMBI XHUMHYECKHX JJIEMEHTOB C COBPEMEHHOM TEOpHEU
CTPOEHHSA aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB XUMHUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTBIX M CIIOKHBIX BEIIECTB IO IPyIIaM U
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /.M. Menneneena.

Xumuyeckass CBs3b. BUAbl XMMHMUYECKOM CBSA3U: KOBAJICHTHAs, WOHHAs,
MeTanmuieckas. MexaHnu3smbl 00pa3oBaHMs KOBAaJCHTHOM CBSI3U: OOMEHHBIA U
JOHOPHO-aKIENTOPHbIM.  OHeprus W aauHa  cBs3u.  [lomsipHOCTS,
HAaIlpaBJICHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHbie CBs3M.
BonoponHas cBa3b. MeXMONEKyYIIIpHBIE B3aUMOIECHCTBHS.

BajleHTHOCTP M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPhl MOJIEKYJ € HX TIE€OMETPHUYECKHMM CTPOCHHEM (Ha Mpumepe
COEIMHEHHI 3JIEMEHTOB BTOPOIO MEPUO/IA).

[IpencraBieHne 0 KOMIUIEKCHBIX COEIMHEHUAX. COCTaB KOMIUIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBareslb,  JMIAaHIbl.  3HAYEHUE  KOMILUIEKCHBIX
coenuHeHni. [IoHATHE O KOOPAMHAMOHHON XUMHH.

BemecTtBa MOJEKYyISAPHOTO W HEMOJIEKYJISPHOTO CTPOCHHs. THIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsiTue o qucnepcHbIX cucteMax. Mctuanaeie pactBopsl. [Ipencrasienue
0 KOJUIOMAHBIX pacTBopax. CrnocoObl BBIPAKEHUSI KOHLEHTPAILMU PacTBOPOB:
MaccoBas J0Js BEIIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEeHTpaus. HacelmeHnnsie
Y HEHACBILLIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudpukauus v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
TpuBnambHBIE Ha3BaHWA OTHAEJBHBIX IPEICTABUTEIEH HEOPraHUYECKUX
BEILIECTB.

Knaccudukanus  XUMHUYECKUX  peakUuid B HEOPraHUYECKOH WU
OPraHUYECKON XMMHUU. 3aKOH COXPAHEHUS MACChI BELIECTB; 3aKOH COXPaHEHUs
Y TpEBpalICHUs] SHEPIHMM NpPH XMUMHYECKUX peakuusx. TeroBbie 3)QeKTh
XUMHAYECKUX peakunid. TepMOXUMUYECKUE YPABHEHHUS.

CkopocTh XMMHMYECKOM pEAaKIHH, €€ 3aBUCHMOCTh OT Pa3IM4HbIX
(akTopoB. ['oMoreHHbie 1 reTeporeHHbie peakiuu. Katanus u kaTanu3aTtopsl.

OOpatumble U HeoOpaTUMbIE pEAKUUU. XHUMHYECKOE paBHOBECHE.
Koncranta xummyeckoro paBHoBecHs. (DAKTOPBI, BIMAKOIIME HA ITOJOKECHHE
XUMHAYECKOTO PABHOBECHS: TEMIIEPATypa, JABJIICHHE U KOHIIEHTPAIUU BEILIECTB,
yyacTByrommx B peakuud. [Ipuamun Jle [larense.

Onektponutuyeckas nuccouuanus. CHIIbHbIE W CJA0ble 3IEKTPOJIUTHI.
Crenenp gucconmannu. Cpena BOJHBIX PACTBOPOB: KUCIOTHAs, HEWTpaJbHasd,
menoyHas. Bopgopoansiii mokasatens (pH) pactBopa. T'muponus cosneit.
Peakimu noHHoro ooMeHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENbHBIE  peakunu. (CTeneHb OKHUCIECHUS.
Okucnaurens M BOCCTaHOBHUTENb. [Iporecchl OKHCIEHHS M BOCCTAHOBIICHHS.
Baxneime OKUCIUTENN M BOCCTAHOBUTENIM. METOA 3JIEKTPOHHOro OanaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB.

DKCIIEpUMEHTANbHBIE METOAbl M3YYEHHs BEIIECTB M HX IPEBPALLICHUI:
pa3lIoKEHHUE MEPOKCHAA BOAOpPOAA B IPUCYTCTBUM KarTaau3aTopa, MOIEIU
KPUCTAUIMYECKUX  PEHETOK, MPOBEJACHHE peaKIud HOHHOTO OOMeHa,
ONPENEIICHUE CPENIbl PACTBOPOB C MOMOIIBIO UHAUKATOPOB, U3YUYEHUE BIIHMSHUSA
pazNMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEAKIMH U TOJIOKEHUE
XUMHYECKOTO PAaBHOBECHSI.



Heopranuveckass Xumusi.

[lonoxxenne HemerauioB B llepmoandeckol cucTeMe XHMHYECKHX
sanementoB J[.M. MenneneeBa U OCOOCHHOCTH CTPOEHHSI HMX aTOMOB.
@u3nyecKre CBOICTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpUMEpPE
KHCJIOPOJIa, cephl, pocdopa u yriaeposa).

Bomopon. Iomydenue, pu3ndeckue U XMMHYECKUE CBOWCTBA: PEAKIIUU C
METa/UIaMAd W HEMETaJUlaMH, BOCCTAHOBHUTEIbHBIE CBOMCTBA. [ WMIOpUIBL.
ToITMBHBIE JIEMEHTHI.

["anmorensl. Haxoxnenue B mpupoje, crocoObl MoMyueHus, Pu3ndeckue u
XAMUYECKUE CBOICTBA. ["anoreHoBOIOPOIBL. Baxueimue
KHCIIOPOJCOJIEpKAIIME  COeNMHEHHMs  rajoreHoB.  JlabopatopHele U
MIPOMBILIUICHHBIE CITOCOOBI MOJyYEHHUs rajJoreHoB. I [puMeHeHne raJoreHoB u ux
COCIMHEHU.

Kucnopon, o30H. JIlabopatopHbie ¥ MPOMBIIIUIEHHBIE CIIOCOOBI MOJTy4YeHUS
kuciopoja. Pusndeckue U XMMUYECKUE CBOMCTBA U IPUMEHEHUE KUCIOPOa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. HaxoxneHue B TpUpOJE, CHOCOOBI MOMyuYeHHs, (U3UYECKHE U
xumuyeckue cBoictBa. CepoBomopon, cynbpunbl. Oxcun cepbi(IV), oxcup
cepri(VI). Cepuucras u cepHasi KUCJIOTHI U UX cojid. OCOOCHHOCTU CBOMCTB
cepHOM KUCIIOTHI. [Ipumenenne cepbl 1 €€ COeAMHEHNN.

A3zor. HaxoxaeHue B mpupone, CIocoObl MOJyYEHHs, (PU3NYECKHE H
XMMHUYECKUE CBOMCTBA. AMMMAaK, HUTpUAbl. OKcuIbl a3oTa. A30THCTasT M
a30THas KHUCIOTBI U WX cOoJdu. OCOOEHHOCTHM CBOMCTB a30THOW KHUCIOTHI.
[IpuMeHeHure a30Ta ¥ €ro COeIMHEHU. A30THBIE Y10OpEHUSI.

®ocdop. HaxoxkaeHue B mpupoje, CrocoObl MoaydeHus, (U3nYecKue u
xumuueckue cBoiictBa. @ochuasl u dochun. Oxcunbl dhochopa, dhochopHas
kuciota u e€ comu. [Ipumenenue ocdopa u ero coegunenur. PocopHbie
ynoOpeHus.

Yraepon, HaxoxkaeHue B Tpupoje. AJUIOTPONHBIE MOAUBUKAIUU.
du3znyeckrue W XUMUYECKHE CBOMCTBAa MPOCTBHIX BEIIECTB, OOpPa30BAHHBIX
yriepogom. Okeun yraepoaa(ll), okcun yrinepona(IV), yronbpHas kuciora u eé
coJii. AKTUBUPOBAHHBIN YroJjib, aacopouus. dymepensl, rpadeH, yraepoaHbie
HaHOTPYOKHU. IIpumMeHeHue mpocCThIX BEIIECTB, OOPAa30BAHHBIX YIJIEPOAOM, U
€r0 COCIMHEHHUMN.

Kpemunii. Haxoxnenne B mpupoze, ciocoObl MoiayyeHusi, pusndyeckue u
xumuyeckue cBorctBa. Okeuna kpemuusi(1V), kpeMHUeBast KUCI0TA, CUITUKATHI.
[IpumeHenue kpemHUsT U €ro coeauHeHur. CTEKJIOo, €ro MOJIy4YCHHE, BHUJIbI
CTEKJIa.

[Tomoxenne MertawioB B llepuoanueckor cucremMe XHUMHUYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOEHHMS DJIEKTPOHHBIX 000JOYEeK aTOMOB
MeTaiioB. O0me pusznueckue cBocTBa MeTaIOB. [IpruMeHeHne METAILJIOB B
ObITy U TexHuKe. CIUIaBbl METAJIOB.

DNEeKTPOXUMHUUECKUNA psJl HampsbDkeHuM MeTauioB. OOmme crnocoObl

NOJIyYeHUS METaJJIOB: TUIPOMETAILTYPrusl, NUPOMETAILTYPIHUs,
anekTpoMmetasutyprus. [lonstue o koppo3uu metayioB. CrocoObl 3alIUThl OT
KOPPO3HUHU.

O6mas xapakrepuctuka metamioB [A-rpynnel [leproguyeckoil cucteMsl
XUMUYECKUX OJJeMeHTOB. Harpuii u kanmil: mnonydeHwe, (U3NUYECKUE W
XMMHUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mas xapakrepuctuka MetaiuioB [TA-rpynnsl [lepuoauueckoit cucteMsl
XUMHUYECKHUX JJIEMEHTOB. MarHuii M KaJbLMW: NOJIy4deHHe, (PU3NYECKUE U



XUMHUYECKUE CBOMCTBA, NMPUMEHEHHE MPOCTBIX BEIIECTB U UX COCAUHEHUM.
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMHUHMI: TIONlydeHHE, (HU3WYECKHEe W XUMHUYECKHE CBOWCTBA,
MPUMEHEHHE TPOCTOrO BEIIECTBA U €ro coeluHeHu. AMQOTEpHbIE CBONCTBA
OKCHJA Y TUAPOKCHU/IA aTFOMHHMS, THIPOKCOKOMIUIEKCHI A TFOMUHHSL.

OOmast xapakTepucTHKa MeTauioB 1No0ouHbIX mnoarpynn (b-rpymm)
[Teprnoan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

Pu3nyeckre U XUMHYECKHE CBOWMCTBA XpOMa U €ro coeguHeHui. OKCuabl
u ruapokcuabl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTsl U TuxpomaThl, UX
OKHUCJIHUTENIbHbIE CBOMCTBA. [loyyeHne u npuMeHeHne Xxpoma.

@u3n4ecKue M XHMHUYECKHE CBOWCTBA MApPraHId M €r0 COCIWHEHUM.
Baxwneiimme coenunenus wMapranua(ll), wmapranna(IV), wmapranua(VI) wu
mapranua(VII). Ilepmanranar kamus, ero OKMCIUTENbHbIE CBOMCTBA.

dusnyecke W XUMHYECKHE CBOMCTBA JKejle3a M €ro COeaWHEHUH.
Oxkcunpl, rugpokcuasl u conu xeneza(ll) wm xeneza(lll). Ilomyuenue wu
MIPUMEHEHUE KEJIe3a U €ro CIUIABOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MeH U €€ coeauHeHui. [Tomyuenne
Y IPUMEHEHUE MEAUN U €€ COCAMHEHUM.

[uuk: nosydeHue, pu3HUECKUE U XMMHYECKUE CBOMCTBA. AMQOTEpHBIE
CBOMCTBa OKCHJA M THAPOKCHIA LHHKA, THAPOKCOKOMIUIEKCHI IMHKA.
[IpuMeHeHre HMHKA U €r0 COEUHEHU M.

DOKCnepruMEeHTAIbHBIE METOAbl W3YYEHHs BEIIECTB M WX IPEBPALCHUN:
M3ydeHHEe 00pa3l0oB HEMETAIIOB, TOpeHUE cephl, hocdopa, xene3a, MarHus B
KUCIIOPOJIE, M3YYCHHE KOJUICKIUH «MeTamabl M CIUIaBb», B3aUMOJICHCTBHUE
HIEJIOYHBIX W [IEJIOYHO3EMEIBHBIX METAJUIOB C  BOAOW  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), B3aMMOJICMCTBHE IIMHKA W JKeje3a C
pacTBOpaMH KHUCJIOT M IIEJIOYEeH, KAYeCTBEHHbIE PEaKLMM HA HEOPraHUYeCKue
aHHOHBI, KATHOH BOJOPOJA U KATHOHBI METaWIOB, B3AHMOACHCTBHE
THJPOKCU/IOB IFOMUHKS M IMHKA C PACTBOPAMHU KHCJIOT M IIEIOYCH, pelIeHHe
AKCIIEPUMEHTANIBHBIX 3a/1a4 1o TemaM «l anorensn», «Cepa u €€ coequHEeHus»,
«A30T U Qochop M UX COETUHECHHS, «MeTalibl  [IABHBIX MOATPYIIIY,
«MeTasibl TOOOYHBIX TTOATPYIIID.

XuMHuS U KU3Hb.

Pons xumMum B oOecriedeHMHM YCTOWYMBOIO pa3BUTHUSL YEIOBEYECTBA.
[lonsiTue O Hay4yHBIX METOJAX IMO3HAHUSA M METOAOJOTMU HAYYHOIrO
UCCJIEIOBAHMUS. Hayunblie OPUHIIUIIBI OpraHu3allMil  XHUMHYECKOIO
pou3BoACTBa. [IpoMbllIEeHHBIE CHOCOOBI MOJYYEHHS Ba)XKHEHIIMX BELIECTB
(Ha mpumepe TMNPOU3BOACTBA aMMMAaKa, CEPHOW KHUCIOTHI, METaHOJa).
[IpomblliieHHBIE CHOCOOBI MOJYYEHUS METAUIOB U CIUIABOB. XUMHYECKOE
3arpsi3HEHHE OKpYy)Karouled cpelbl W ero mnocieAcTBusA. Ponb XumMuu B
o0ecrieYeHUN IHEPreTUHIECKON 0€30IMacHOCTH.

Xumus W 300poBbe uenoBeka. JlekapctBeHHbie cpencrtsa. IIpaBuna
UCIIOJIb30BAaHUSl JIEKAPCTBEHHBIX MpenapaTtoB. Ponb XUMHUM B Pa3BUTHH
MEUIUHBI.

XWMHUSI TUIIHA: OCHOBHBIE KOMITIOHEHTHI, MUIIEBbIE 100aBKU. Poib xumMuu B
oOecreyeHnu MUIIeBOi 0€30MacHOCTH.

Kocmernueckue u mapdromepHsie cpencta. beitoBas xumus. IlpaBuia
0e30macHOr0 MCHOJb30BAHMS MPENapaToB OBITOBOM XMMHUHU B MOBCEIHEBHOU
AKU3HH.

XuMHSI B CTPOUTENBCTBE: BAKHEHIIME CTPOUTEIbHBIE MaTepHAaIIbI
(1ieMeHT, 6eToH).



XuMHSLT B CEIBCKOM XO3siicTBe. OpraHnyeckne W MUHEPAIbHbIE
yaoOpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalIbl, KPACKH, CTEKIIO, KEpaMUKA.
Marepunains! 11 35eKTpoHuKU. HaHoTexHonoruu.

Pacuérnbie 3anaum.

Pacuétel: Maccel BeniecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY
BEILIECTBA, MAcCe WM O00BEMY OJHOIO M3 YYAacCTBYIOLIMX B PEAKLIUU BEUIECTB,
Macchl (00bE€Ma, KOJMMYECTBA BEIIECTBA) MPOAYKTOB PEAKLMH, €CIH OJIHO W3
BEIIECTB UMEET MPUMECH, Macchl (00bEMA, KOJIMYECTBA BEIECTBA) MPOAYKTa
peaKuuu, €CliM OJHO M3 BELIECTB JAaHO B BHJE PACTBOPA C ONPEACIEHHON
MAacCOBOM JIOJIEM PACTBOPEHHOTIO BENIECTBA, MACCOBOM JOJHM W MOJISIPHOM
KOHLICHTpAllMM BEIECTBA B PACTBOPE, JOJIA BBIXOJA MPOAYKTA PEAKLUUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmss MeXNnpeaMETHBIX CBs3€ MNpU  HM3y4YeHHH OOWEeld U
HEOpPraHM4eCcKo XUMHUM B 11 Kjacce OCyIIECTBIISIETCA YE€PE3 HCIIOJIb30BAHUE
KaK OOLIMX €CTECTBEHHO-HAYYHbIX IOHATHUWA, TaK W MOHATHA, NPUHATHIX B
OTJIETBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOIO [IUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIE TMIOHATHA: SIBJIICHWE, Hay4dHbIM (aKT,
TUI0TE3a, TEOPHsl, 3aKOH, aHallu3, CUHTE3, KiIacCU(UKaIusl, MEePUOIUIHOCTD,
Ha0II0IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJEIIb, MOAEINPOBAHUE.

®uzuka: Marepusi, MUKPOMHUDP, MaKpOMHp, aTOM, 3JIEKTPOH, MPOTOH,
HEUTPOH, HWOH, H30TOMNbI, PAJAUOAKTHBHOCTb, MOJEKYIa, 3HEPreTUUYECKUI
YPOBEHb, BEIIECTBO, TE€IO, OOBEM, arperaTHOE COCTOSHUE BEILIECTBA,
UJeaNbHbIA Ta3, (U3MYECKUE BEIUYHMHBI, €IUHUIBI H3MEPEHHs, CKOPOCTb,
JHEprus, Macca.

buonorusi: knetka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTabOIU3M,
MaKpO- U MHUKPODJIEMEHTHI, OCJIKH, XKUPbI, YIIIEBObI, HYKIEHHOBBIE KUCIIOTHI,
(epMEeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUHU B IKOCUCTEMAX.

I'eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HCKONAEMbIE,
TOTUIUBO, PECYPCHI.

TexHonorus: XUMUYeCcKas IPOMBIIIIEHHOCTD, MeTaJuTy prus,
CTPOUTEbHBIE MaTepHalbl, CEIbCKOXO3MCTBEHHOE MPOU3BOJICTBO, MHILEBAS
MPOMBIIUIEHHOCTh, (hapMaleBTHUUECKasi MPOMBIILIEHHOCTb, IMPOU3BOJCTBO
KOCMETUYECKHX MpEenaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepUasoB,
ANIEKTPOHHAS IPOMBIIIIEHHOCTD, HAHOTEXHOJIOTUH.



[NTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA IIPOTPAMMBI 110
XM HA VIUJIVBJIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B coOTBETCTBHM € CHUCTEMHO-AESTEIBHOCTHBIM IOJIXO0JIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS IMpeAaMeTa « XUMHUS» Ha YPOBHE CPEIHETO
oOmiero 00pa3oBaHUsl BBIJEICHBI CIEAYIOLUIME COCTABIISIIOIINE: OCO3HAHUE
00y4alOIMMUCA POCCUUCKON Tpa)kAaHCKOW HWJIEHTUYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHIO,  CAMOCTOSITEJIBHOCTH M CaMOOIPEICIICHUIO;  HaJu4He
MOTUBallMM K OOYyYEHHIO; TOTOBHOCTb U CHOCOOHOCTH OOYYaroIIMXCs
PYKOBOJICTBOBAaTbCSl MPHUHATHIMHU B OONIECTBE IMpaBUJaMU W HOpPMaMu
MOBEJCHUS; HATMYKE TIPABOCO3HAHMS, SKOJIOTUYECKON KYJIbTYPbI; CIOCOOHOCTh
CTaBUTb LIETU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pPE3yNbTAaThl OCBOEHUS MpeaMeTa «XUMHUS» OTPAKAIOT
c()OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M MPAKTUYECKOH JEATEIbHOCTH
oOyyJaroumxcs B IpOLECcce peain3alui 00pa3oBaTEIbHOU JeATEIbHOCTH.

JIM4HOCTHBIE pPE3yNbTAaThl OCBOEHUS TMpeaMeTa «XUMHUS» OTPAKAIOT
c()OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M MPAKTUYECKOH JEATEIbHOCTH
00yyYaroIMXCcsl B MPOLIECCE Pean3ali 00pa3oBaTeIbHON IESITEIBHOCTH, B TOM
YHCJIE B YACTH:

1) rpaskaaHCKOro BOCIIMTAHMA

OCO3HaHUsl  OOyYAIOIIMMHCS CBOMX KOHCTUTYLMOHHBIX TIpaB U
0053aHHOCTEM, YBa)KEHUS K 3aKOHY U IPABOIOPSIIKY;

MPEACTABICHUS] O COLUMAIbHBIX HOPMAaxX M MpaBUJaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH MNPU CO3AAHHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATEIbHBIX 33124, BHIMOJIHEHUU
XUMUYECKUX DKCIIEPUMEHTOB,;

CIIOCOOHOCTH TIOHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI JIPYTUX MPU aHAIU3€ PA3IMYHbIX BUAOB YUEOHOU A TENbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HAacCJEIUI0
OTEYECTBEHHON XUMUM;

YBaXKEHHUS K MPOIECCY TBOpPYECTBA B OOJACTH TEOPUU M MPAKTHYECKOTO
MPUWIOKEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JAHHBIE HAYKW €CTh pe3yibTaT
JUIMTENIbHBIX ~HAOMIOACHUM, KPOMOTIMBBIX HKCIEPUMEHTAIBHBIX IOHUCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M MO3HABaTEIbHBIX MOTHUBOB B TOJYYEHUU U MOCIEAYIOLIEM
aHanu3ze  UHPOpPMALMM O  MEPEAOBBIX  JIOCTHXKEHHSIX  COBPEMEHHOM
OT€YECTBECHHON XMMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH ~ OIICHMBAaTh CHUTYallUHd, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSIMU, U IPUHUMATh OCO3HAHHBIEC PEILICHUSI, OPUEHTUPYSICh HA MOPaJIbHO-
HPaBCTBEHHBIE HOPMBI U IIECHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHUE U MOCTYIKA CBOMX TOBApHUUIEH C
NO3UIMHA HPABCTBEHHBIX M TPABOBBIX HOPM M € YUYETOM OCO3HAHMUS
IIOCJIEACTBUU IMOCTYIIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 3I0POBbSI:



MMOHUMAaHUS ULEHHOCTEH 370poBOro M 0Oe30macHoro oOpasza KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIECHUSI K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs mpaBuil 0€30mMacHOr0 OOpaIleHHUs C BEIMIECTBAMH B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYJIOBOM JEATEIBHOCTH;

MOHMMAHUSl I[IEHHOCTU TMPaBUJI HWHIUBUAYAIBHOTO U KOJUICKTUBHOTO
0€30MacHOTO TOBEACHUSA B CHUTYalUAX, YTPOXKAIOMIMX 3J0POBBI0O U KHU3HU
JIIOACH;

OCO3HAaHMSI  TOCIHEACTBUM U HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynmotpeOneHust aaKoroisi, HApPKOTUKOB, KypEHHUs );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEAO0BATEIBCKOM
NEeSATEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPYECKOW UM JAPYIMX BHJAX
NEeSATENbHOCTH;

YCTAHOBKM HAa AaKTHUBHOE Yy4YacTHE€ B pEIIEHUU MNPAKTUUYECKUX 3aaady
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO KJacca, IIIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY H3YUYEHHUIO MPOPECCUil pa3iuvyHOro poja, B
TOM YHCJIE€ HA OCHOBE TPUMEHEHHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXEHUS K Tpyay, JIIOAAM Tpyda UM pe3ysbTaraMm TPYJIOBON
NEeSATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY WHAMBUAYAJIbHON TPaeKTOPHUH
oOpazoBaHusi, Oyaymier npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
1 IOTpeOHOCTEH 0011IeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU LEJIECO00PA3HOr0 OTHOIICHUS K MPUPOAE KaK MCTOYHHUKY
CYIIIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAaHUs TI00aJBbHOrO XapakKTepa 3KOJOTMYECKHX MpOoOJieM, BIUSHHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEIbl;

OCO3HaHUsI HEOOXOJMMOCTH HCIOJIb30BAaHUSI JOCTHKEHUNW XUMUU JJis
pelIeHs] BONPOCOB PALIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOIIEH
MPUPOJHON Cpesie, YMEHHUs TPOTHO3MPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUM U MPEIOTBPAIIATh UX;

HaJU4Msl PA3BUTOTO  SKOJOTUYECKOTO  MBILUICHUS, HKOJIOTHYECKOM
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTMUECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMH B TO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJIBHON
PAaKTUKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO HPOTUBOCTOSITH HICOJIOTHH
xemodoouu;

7) UEHHOCTU HAYYHOI'0 MO3HAHMS:

MHUPOBO33pPEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOLIECTBEHHOMN MPAKTUKU;

NOHUMaHUSl CHeHU(PUKH XUMUU KaK HAyKd, OCO3HaHUS €€ poiu B
(GbopMHpPOBAaHMHK PALIMOHATILHOTO HAYYHOTO MBIIUJIEHUS, CO3IaHUM LIETOCTHOTO
IPEeCTaBICHUs 00 OKPYXalolleM MUPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MPOoOJEM COXpaHEHUS
IPUPOAHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHM IS COBPEMEHHOMU
UUBWIN3AIUU: B €€ T'YMAaHUCTHUYECKOM HANPABJIECHHOCTM W BAXXHOU POJIM B
CO3JJaHMU HOBOW 0a3zbl MaTEepPUAIbHON KYJbTYpbl, B PELIEHUU TJIOOAIBbHBIX
npo0sieM yCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTreTUUYECKOMH,



NUIIEBOH H  DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU  MEIUIUHBI,
00ecCrnevYeHn YCIOBUN YCIEIIHOTO TPpyAa M IKOJIOTUYECKH KOM(DOPTHOM KUZHU
Ka)KJ0T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOH TIpaMOTHOCTU: TIOHMMAaHHUSI CYIIHOCTH METOJIOB
MO3HAHMUS, HCIOJB3YEMbIX B  €CTECTBEHHBIX  HayKaxX, CIIOCOOHOCTH
WCIIONIb30BaTh TMOJy4YaeMble 3HAHUS [UJIs aHajdn3a W OOBSCHEHHS SBICHUHN
OKpPY’KAIOIIeT0O MHpa U TMPOUCXOMAUIMX B HEM H3MEHEHUH, YMEHHs JenaTh
00OCHOBaHHBIE 3aKJIIOYEHHS Ha OCHOBE HAy4YHBIX (DAaKTOB M HMEIOIIMXCS
JaHHBIX C HENbIO MOTYYSHHsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIOJIb30BaTh XMMHUYECKUE 3HAHUA IS
pelieHus mpoOyieM B PealbHBIX )KU3HEHHBIX CUTYAIIHX;

MHTEpeca K MO3HAHUIO, UCCIIET0BATENbCKON ACSITEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTM K HENPEPHIBHOMY O0Opa3oBaHUIO U
caMo00pa3oBaHUIO, K AaKTHBHOMY IIOJIYYCHHUIO HOBBIX 3HAHUUA 1O XHWMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K  OCOOEHHOCTAM  TpyAa B pasmuyHbIX  cdepax
po¢heCCUOHATIBHOU JIEITEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHbIE pPe3yJbTaTbl OCBOCHUS NPOrpaMMbl 1O XUMUM Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUUMble 1 (QOPMHUPOBAHMS ~ MHUPOBO33PEHUA  O0yYarOLIUXCs
MEXAUCIUILTMHAPHBIC (MeXTpeMETHBIE) oOllleHayYHbIE TIOHSTHS,
OTpaXKAIOUIUE IEJTOCTHOCTh HAYUYHOW KapTHUHBI MHpPAa U CHEUU(PUKY METOJIOB
MO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4YHbIA (PakT, MPUHIUII, TUIIOTE3a,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEpPCAIbHBIC y4eOHbIC NeNUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATUBHBIC, PETYJSITUBHBIE), oOecneunBaromue (HOopMUpPOBaAHUE
(GyHKIIMOHATBHON TPAMOTHOCTU U COLUAIBHOW KOMIIETEHIIMN O0YyYaroInXCs;

CIIOCOOHOCTH oOy4Jaroumxcs UCII0JIb30BaTh OCBOCHHbIE
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC
y4eOHbIE ICMCTBUS B TO3HABATEIIBHON U COLIMAJIBHOM MIPAKTHUKE.

MertanpenMeTHbIE PE3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMU  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISTUBHBIMHU
JNIEUCTBUAMU.

Ilo3HaBaTe/ibHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

1) 0a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSTENIbHO  (OopMyJIHpOBaTh M aKTyaJdu3upoBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENENIATh LENH AEATEIBHOCTH, 3a/JaBas NapaMeTpbl U KPUTEPUH HX
JOOCTUKEHUSA, COOTHOCHUTH PE3YIbTaThl JEATEIBHOCTH C ITOCTABJICHHBIMU
LETISIMU;

UCIIOJIb30BaTh NP OCBOCHUM 3HAHUN MPHUEMBI JIOTUYECKOTO MBIILICHHUS:
BBIJIENATh XapAKTEPHbIE MPU3HAKU MOHITUN U YCTAHABIMBATH UX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATUA JJIs1 OOBICHEHUS OTACIbHBIX (PaKTOB
U SIBJICHUM;



BBIOMpATh OCHOBAaHUS W KPUTEPUU Ui KiIaccu(UKAIMM BEIIECTB U
XUMHUYECKUX PEAKIIUK;

YCTAaHABIMBATh IPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY H3Yy4YaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYX ACHUS (MHIYKTUBHbBIC, IEITyKTUBHbBIE, IO
AHAJIOTUM), BBIBIIATh 3AKOHOMEPHOCTH M MPOTHUBOPEUYHUS B PaCCMATPUBAEMBIX
ABIICHUAX, (POPMYITHPOBATH BHIBOJBI U 3aKIIIOUCHUS;

NPUMEHATh B  NpPOLECCE IO3HAHMS  MCHOJIb3yeMble B  XHMHH
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MPeoOpa3oBbIBAaTh  MOJEIbHBIC
MPEACTABICHUS] — XHWMHYECKH 3HaK (CHMBOJI) DJIEMEHTa, XHWMHYECKas
dopMmyna, ypaBHEHHE XHMHUECKOH pEAaKIUHM — TPU PEIICHUH Y4eOHBIX
[TO3HABATEJIbHBIX M NPAKTUYECKUX 3a/1ay, IPUMEHSATh Ha3BAaHHBIE MOJIECIbHBIE
MIPEICTABIICHUS JIJISl BBISIBJICHUSI XapaKTEPHBIX MMPU3HAKOB U3y4aeMbIX BELIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiCTBUSA:

BJIQZIETh OCHOBAMH METO/IOB Hay4YHOT'O MO3HAHMS BEIIECTB U XUMUYECKUX
peaKkuui;

(GopMynaMpoBaTh LEIM W 3aJadyd  HCCIEHOBaHUS, HCIOIb30BaTh
MIOCTaBJIEHHBIE U CaMOCTOSITENIBHO C(POPMYIMPOBAHHBIE BOIPOCHI B KAYECTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI ISl (POPMUPOBAHUS TMIIOTE3BI MO MPOBEPKE
MIPaBUJIILHOCTH BBICKA3bIBAEMBIX CYXICHHUIA;

BJIQZIETh HABBIKAMHM CAMOCTOSITEIBHOTO IUIAHUPOBAHUS W MPOBEACHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEpPIICHCTBOBaTh YMEHHA HaOMOAaTh 3a
XOJIOM  TIpoliecca, CaMOCTOATEIbHO IPOTHO3UPOBATh €ro  pe3yJibTar,
dbopmynupoBath 0000IIEHHUS W BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTH
pe3yIbTaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAEIaHHON
pabore;

NpuoOpeTaTh ONBIT YYEHUYECKOM HCCIEAOBATEIbCKOM U MPOEKTHOM
NEeSATEAbHOCTH, MPOSBISTh CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEIICHMs] MPAKTUUYECKUX 3aJad, MPUMEHEHUIO Pa3IuYHBIX
METO/0B IMO3HAHUS.

3) pabora ¢ undpopmanueii:

OpUEHTHUPOBAThCA B PA3NIMYHBIX HCTOYHHMKAX HHQoOpMauuu (Hay4dHO-
MOMYJISIpHAsl JINTEpaTypa XMUMHYECKOTO COAEpKaHUs, CIpPaBOYHBIE MOCOOMS,
pecypcbl MHTepHeTa), aHAIM3UPOBATh HH(POPMALIUIO PA3IMYHBIX BUIOB U (pOopM
MPEACTABICHUS,  KPUTHUYECKHM  OLEHMBAaTh €€  JOCTOBEPHOCTh U
HEMPOTHUBOPEYNBOCTH;

(GopMyIMpOBATH 3aIIPOCH] U IPUMEHSThH Pa3IUYHbIE METObI IPU MTOUCKE U
orObope wuHPOpMALIMK, HEOOXOAUMOM MJis BBINOJHEHUS Y4EeOHBIX 3a1ad
OIPENICIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT MCHOJb30BaHUS MHPOPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJbHYIO (GOpMYy MpeaCTaBICHUS
uH(popmalmu (cxeMsbl, rpaduKu, TuarpaMmbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYyYHBIA S3bIK B KayecTBE CpeACTBa Npu pabore ¢
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyeckue u
MaTeMaTUYeCKue) 3HAKM M CHUMBOJBL,  (GopMysbl,  aOOpeBUATYpHI,
HOMEHKJIATYpYy;

HCII0JIb30BAaTh 3HAKOBO-CMMBOJIHNYCCKHUEC CPEACTBA HATTIAJHOCTH.



KOMMYHI/IKaTl/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble I[CﬁCTBI’IH:

3aJ1aBaTh BOMPOCHI IO CYILECTBY 00CYKAaeMOM TEMbI B XO€ TUAJIOTA
W/WIH TUCKYCCHH, BBICKA3bIBATh HIeH, (OPMYINPOBATH CBOM MPEAIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS IPEAJIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3CHTALUEN PE3YJIbTATOB MMO3HABATEIBHON JIESATEIBHOCTH,
MOJYYEHHBIX CAMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU NPHU
BBIIIOJTHEHUH XUMHUYECKOTO OSKCIEPUMEHTa, MPAKTUUYECKOH paboThl IO
HCCIICIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, Pean3alii yueOHOIro MpPOEeKTa,
u (opMyIHpPOBaTH BBIBOJABI MO pe3yJibTaTaM MPOBEACHHBIX HCCICIOBAHUM
MyTEM COTJIACOBAHUS MO3UIUHN B X0/1€ OOCYKACHUS U 0OMEHAa MHCHUSIMH.

PeryisiTuBHBIC YHUBePCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILIECTBIIITH CBOIO IMO3HABATEIIBHYIO
JeATEIIbHOCTh, Ompenesas e¢ Iedd M 3aJa4d, KOHTPOJIMPOBATh M II0 MEpe
HEOOXOJUMOCTH KOPPEKTHUPOBATh IIpeIaraéMblii aJIrOPUTM JACHCTBHU TIpH
BBITIOJTHEHUN YYEOHBIX M HMCCIENOBATCIIbCKUX 3aj7ad, BBIOMpaTh HamOoJiee
3 PeKTUBHBIN CITOCOO WX pelieHHus ¢ YYETOM IOJY4YeHHS HOBBIX 3HAHUU O
BCILIECTBAX M XUMHYCCKUX PEAKITUSX;

OCYLIECTBJISITh CAMOKOHTPOJIb AESTENIBHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

MNPEIMETHBIE PE3YJIBTATHI

[IpenmeTHbie pe3ynbTaThl OCBOCHHS MPOTpaMMbl IO XHMHUU Ha
yrIyOJIEHHOM YpPOBHE Ha YPOBHE CpEHEro OOIIero oO0pa3oBaHUS BKIIOYAIOT
cneruduIeckue sl yaeOHOTO TpeaMeTa « XUMUsD) Hay4IHbIE 3HAHUS, YMEHUS U
CHOCOOBI ICUCTBUH 110 OCBOEHUIO, UHTEPIIPETALIMHI U TPEOOPA30BAHUIO 3HAHUIA,
BUIBI JEATEIBHOCTH IO TMOJyYeHHUI0O HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUI B
Pa3IMYHBIX YYeOHBIX CUTYAIHsIX, a TAKKE B PEATbHBIX KU3HEHHBIX CHTYaIUsX,
CBS3aHHBIX C XHMHEH. B mporpamMme Mo XUMUU TpPEIMETHBIE pPE3yIbTaThl
NPECTABJICHBI 110 TOAAM H3YUYCHHUS.

10 KITACC

[IpeameTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuyeckas XuUMHsI»
OTpaXaroT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUI: O MECTE U 3HAYEHUU OPraHMYECKOU
XUMHUHU B CUCTEME €CTECTBEHHBIX HAayK U €€ poJii B 00ECIEeYEHUN YCTONYUBOTrO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM IKOIOTHUYECKOM, YHEPreTUYECKON
U THUIIEBOM O€30MacHOCTH, B Pa3BUTUM MEIULMHBI, CO3JaHUU HOBBIX
MaTEpUAJIOB, HOBBIX MCTOYHUKOB HSHEPrUU, B OOECHEYEHUH PalUOHAIBHOIO
IPUPOAOIIONB30BaHUSA, B (DOPMUPOBAHUKM MHUPOBO33PEHUSI U OOIIEH KYIbTYpPHI
YeJIOBEeKa, a TaKXKe 3KOJIOTMYECKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
31I0POBBIO U IPUPOJIHOM CPEAE;



BJIQJICHUE CUCTEMON XMMHUYECKUMX 3HAaHWW, KOTOpass  BKIIKOYAET:
OCHOBOIIOJIAralIINE TOHATHS — XUMUYECKHWA DJIEMEHT, aToM, AIp0 U
DJIEKTPOHHAs 000J0YKa aroma, S-, P-, d-aTOMHBIE OpOWTANM, OCHOBHOE W
BO30Y>XKIEHHOE COCTOSIHHSI aToma, THOpUAM3AIUs aTOMHBIX OpOuTajei, MOH,
MOJIEKYJIa, BaJIEHTHOCTb, 3JEKTPOOTPHULATENIBHOCTh, CTENEHb OKHUCIEHUS,
XUMUYECKasi CBA3b, MOJb, MOJSIpHAas macca, MOJISIPHBIA OOBEM, YIJIEPOJIHBII
CKeJeT, (yHKUMOHAIbHAs TpyMNna, pagukaig, CTPYKTypHbIe (HOpMyIIbI
(pa3BépHYTbIE, COKpaUIEHHbIE, CKEJETHBIE), H30MEpUS CTPYKTypHas H
IIPOCTPAHCTBEHHAs (T€OMETPHUUYECKAs!, ONITUYECKAs), ©30MEPBI, TOMOJIOTHYECKUI
psa, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOJ- U a30TCOAEPHKAIINE OPraHUuYECKUE
COEIMHEHHSI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE
COCMHEHUS; TEOpHUH, 3aKoHbl (mepuoguyeckuii 3axkoH J[. M. MeHneneena,
TEOPUS CTPOEHUS OpraHndyeckux Bemects A. M. bytiiepoBa, 3ak0OH COXpaHEHUs
MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAILLEHUS SHEPTUU TP XUMUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3BIK XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHMS, JIEKAIIME B OCHOBE NMOHUMAHUS NMPUUYMHHOCTH U
CUCTEMHOCTHM XHMHYECKMX SBJICHHM; MPEACTAaBICHUS O MEXaHU3Max
XUMHUYECKUX peakuui, TEPMOJIMHAMHYECKHUX u KHHETHYECKUX
3aKOHOMEPHOCTSIX HMX MPOTEKaHUs, O B3aMMHOM BJIMSHUM aTOMOB M TpPyII
aTOMOB B MOJIEKYJIax (MHAYKTHUBHBIA U ME30MEPHBINA d(PPEKTHI, OpUEHTAHTHI | 1
Il pona); dakronmoruueckue CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU U
0€30IaCHOM HCIIOJIb30BAHUHM BAKHEWILMX OPraHMYECKHX BELIECTB B OBITY H
MPAaKTUYECKOM JIEATEIbHOCTH 4YEJOBEKa, OOIIMX HAy4YHBIX MPUHLHUIIAX
XUMUYECKOTO TPOU3BOACTBA (HAa MpUMEpe NPOU3BOJACTBA  METAHOJIA,
nepepadoTKu HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKT€pHbIE MPU3HAKU TTOHSITHI,
YCTaHABIMBATh WX B3aUMOCBA3b, HCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUSA
MIPU OMHUCAHUM COCTaBa, CTPOEHHUS U CBOMCTB OPraHUYECKUX COCIMHEHMIA;

c(hOpMHUPOBAHHOCTh YMEHUIA:

UCIIOJIb30BaTh XUMHYECKYIO0 CUMBOJIUKY ISl COCTaBJICHUSI MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEpPHYTHIX, COKpPAUIEHHBIX U CKEJIETHBIX) (opMys
OpraHUYeCKUX BEIIECTB;

COCTABJISITh ypPABHEHUS XWMHUYECKHX pEaKIMil W pacKpblBaTb UX
CYIIHOCTh:  OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUH  TMOCPEICTBOM
COCTAaBJICHMSI SJIEKTPOHHOTO OanaHca 3TUX peaklMil, peakuuii HOHHOro 0OMeHa
MyTEM COCTABIICHUS UX TOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHU;

M3rOTaBJIMBaTh  MOJEIM  MOJEKYJ  OpPraHWYeCKHX  BEIIECTB IS
WUTIOCTPALIUU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHMS;

c(hOPMUPOBAHHOCTh  YMEHUH: yCTaHaBJIMBAaTh  MPUHAIJICKHOCTh
U3YYEHHBIX OpPraHMYECKHUX BEIIECTB IO HUX COCTaBy U CTPOCHHUIO K
onpenenéHHOMY KJacCy/Tpylie COeIMHEHWM, JaBaTh MM Ha3BaHUA IO
cucrtematuyeckoi Homenkiatype (IUPAC) u npuBoauTh TpUBUAIBHBIC
Ha3BaHUS NIl OTIENbHBIX MPEJCTABUTENECH OpPraHMYECKHX BEIIECTB (ATHUJIEH,
alEeTWICH, TOJYOJd, TJIUUEPUH, OSTWICHIVIMKONb, (eHon, Gdopmanbaeru,
aneTanbAeru], alleTOH, MypaBbHHAas KUCIIOTa, YKCYCHAsl KUCIIOTa, CTeapUHOBAs,
OJICMHOBAsA, MaJIbMUTUHOBAsI KUCIOTHI, TIUIUH, aJlaHWH, MajbTo3a, (PPyKTO3a,
AHWJIVH, TUBUHWII, U30IIPEH, XJIOPONPEH, CTUPOI U JIpyTHUE);

c(OPMHUPOBAHHOCTh YMEHHSI OINPENENATh BHUJ XHUMHYECKOW CBSI3U B
OpraHUYEeCKUX COEAMHEHUSX (KOBAJIGHTHAs M HOHHAs CBSA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3h);



c(OpPMUPOBAHHOCTh YMEHUSI MPUMEHATH TOJOXKEHHUS TECOPUH CTPOCHUS
opranudeckux BemectB A. M. byrtiepoBa miigs OOBSICHEHHS] 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX COCTaBa U CTPOEHUS;

chOpPMUPOBAHHOCTh YMEHHUU XapaKTepuU30BaTh COCTaB, CTPOCHHE,
¢usznyecKkue U XUMHUYECKHUE CBOWMCTBA TUIUYHBIX MPEACTABUTENCH PAa3IUYHBIX
KJIACCOB ~ OPraHMYECKUX BEUIECTB: AJKAHOB, IMKJIOAJIKAHOB, aJKEHOB,
AJIIKaJMEHOB, AJIKUHOB, apOMAaTUYECKUX YIJIEBOJIOPOJOB, CIIUPTOB, aJIbJETUOB,
KETOHOB, KapOOHOBBIX KHCJIOT, HPOCTBIX M CIOXHBIX 3(QUPOB, KUPOB,
HUTPOCOEAMHEHUN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, YTJIE€BOAOB (MOHO-, IU- U
MOJINCAXaPUIOB), WIUIIOCTPUPOBATh T'€HETHUYECKYI0 CBSI3b MEXAY HUMHU
YPABHEHUSIMH COOTBETCTBYIOUIMX XUMUYECKHUX PEAKUUH C HCHOJIb30BAaHUEM
CTPYKTYPHBIX (POPMYII;

c(OpMHUPOBAHHOCTh YMEHHUS MOJTBEPk AaTh HAa KOHKPETHBIX IMpUMEpax
XapaKTep 3aBUCHUMOCTU PEAKLIMOHHON CIOCOOHOCTH OPTaHMYECKUX COEIUHEHUIN
OT KpPAaTHOCTU U THUIAa KOBAJEHTHOW CBSI3U (G- U T-CBSI3U), B3AUMHOTO BIIMSIHUS
aTOMOB M T'PYIIII aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh yMEHUs XapaKTEpHU30BaTh HUCTOYHUKH
YIJIEBOJOPOAHOTO ChIpbA (HE(PTh, NPHUPOAHBIA Ta3, Yrojib), CHOCOOBI €ro
nepepadOTKU U MPAKTUYECKOE MPUMEHEHHE MMPOAYKTOB IepepadboTKH;

c(hOpMHUPOBAHHOCTH BIIAJICHUSI CUCTEMOU 3HAHUN O €CTECTBEHHO-HAYYHBIX
METOAaX IMO3HAaHMS —  HAOJNIOJEHWH, U3MEPEHUH, MOJCIUPOBAHUM,
AKCIIEpPUMEHTE (PEAIbBHOM U MBICIIEHHOM) U YMEHHUSI IPUMEHSTh 3TU 3HAHUS;

c(OPMUPOBAHHOCTh ~ YMEHHsSI  NPUMEHATb  OCHOBHBIE  ONEpPALMH
MBICTUTEIILHON JEATEIbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, 000OIIeHUE,
CUCTEMATHU3ALMIO, BBISBJICHUE NPUYMHHO-CIEICTBEHHBIX CBs3€M — IS
W3y4YE€HUS CBOMCTB BEIIECTB U XUMUUYECKHUX PEAKIIHIM;

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBIISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUI
C NOHATUSIMU W TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
st 0ojiee OCO3HAHHOTO IMOHUMAaHHUS CYIIHOCTH MAaTepUallbHOTO €IMHCTBA
MHpa, UCIOJIb30BaTh CUCTEMHBIE 3HAHHUS MO OPraHMYECKOW XUMHUU ISt
OOBACHEHHSI U TIPOTHO3UPOBAHUS SIBJIICHUM, UMEIOUIMX €CTECTBEHHO-HAYUYHYIO
HIpUpOaY,

c(OPMUPOBAHHOCTh YMEHUH: NPOBOJUTH PACUETHI MO XUMUYECKUM
dopMynaM UM YpaBHEHHUSIM XHMHUYECKMX pEaKkUUid ¢ HCIOIb30BaHUEM
dbu3nyecknx BeaMYMH (Macca, O0O0BEM Ta30B, KOJMYECTBO BEIECTBA),
XapaKTEePU3YIOUIMX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI 110
HaXOXXJEHUIO XMUMHUYECKON (OpMyJIbl BeEIlIeCTBa IO H3BECTHBIM MaCCOBBIM
JOJIAIM ~ XMUMHYECKUX  DJIEMEHTOB, NPOAYKTaM  CrOpaHMsi, IJIOTHOCTH
ra3zo000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHMI: TMPOTHO3MPOBATH, AHAIM3UPOBATH U
OLICHUBATh C MO3UIUN HKOJIOTMYECKON 0E€30MacHOCTU MOCHEICTBUS OBITOBOM U
MIPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKa, CBS3aHHONW ¢ mepepaboTKoiM
BELIECTB, MCIOJIb30BaTh MOJYYECHHbIE 3HAHUS [JI1 TPUHITHS TPAMOTHBIX
penieHunit npooJieM B CUTyalUsIX, CBI3AHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHUMN: CAMOCTOATEIBHO TJIAHUPOBATH U MTPOBOJIUTH
XUMUYECKUN DKCHEPUMEHT (MOJyYEeHHUE U HM3yUYEHHE CBOMCTB OpPraHUYECKUX
BELIECTB, KAYECTBEHHBbIE PEAKIUU YIJIEBOJOPOJOB pPa3IUYHBIX KIJIACCOB H
KHUCIIOPOACOIEPKAIINX OPTaHUYECKUX BEILECTB, PEIIEHNUE SKCIIEPUMEHTAIbHbIX
3a/la4y MO PACMO3HABAHUIO OPraHMYECKHX BEUIECTB) C COOJIIOJCHHEM MPaBUI
0e3omacHOro oOpalieHHs] C BEIECTBAMHU M JIaDOPATOPHBIM O0OPYJAOBAHHEM,



dbopMyIMpOBaTh MEIb HCCICIOBAHUSA, MPEACTABIATh B Pa3IUIHON (popMme
pe3yNbTaThl 3KCIIEPUMEHTA, AHATU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTH YMEHUIA:

COOJIIOATh MpaBUiIa SKOJOTHYECKH IIeIeCO00pa3HOro MOBEACHUS B OBITY
U TPYJOBOM JEATEIBHOCTH B LEMAX COXPAHEHUS CBOETO  3/I0POBBS,
OKPYXaroUer MPUPOTHON CPEbl U TOCTHXKEHHUS €€ YCTOMYMBOTO PA3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOrO JCHUCTBUSI HA >KUBBIE OPTraHU3MBI
ONPEAECTIEHHBIX OPTaHUYECKUX BEIIECTB, NOHMMAs cMbICI nokaszarens [1/1K;

aHaJIM3UPOBATh 11€1eCO00Pa3HOCTh MPUMEHEHUSI OPTaHUYECKUX BEIIECTB B
MIPOMBIIICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHHUS PUCK-TIONb3a;

c(hOpPMHPOBAHHOCTh YMEHUH: OCYIIECTBISATH IEJCHAIIPABICHHBIA ITOUCK
XUMUYECKON HMH(POpMAlUA B PA3IUYHBIX HMCTOYHHKAX (HAay4YHas W y4eOHO-
Hay4Has JuTeparypa, cpeicTBa MaccoBoil undopmanuu, UHTEpHET U Apyrue),
KPUTUYECKU aHAJTU3UPOBATh XUMHUUECKYI0 HH(OpMaLINIO, epepadaThiBaTh €€ U
HCIIOJIb30BaTh B COOTBETCTBUU C MTOCTABIICHHOM yueOHOM 3a1auei.

11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHHUS Kypca «OOIas U HeopraHuyeckas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O MaTEepPUAIBLHOM EIWHCTBE MHUPA,
3aKOHOMEPHOCTAX W IMMO3HABAEMOCTH SIBIICHUIN MPUPOJBI, O MECTE€ U 3HAYCHHU
XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U €€ pOJu B 00ECIICUCHUU YCTOMUYHUBOTO
pa3BUTHUSI, B PEUICHUU MPOOJIEM SKOJIOTMYECKOM, IHEPTETUUECKON U MUIIEBOM
0€30IaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3IaHUM HOBBIX MaTe€pUaliOB, HOBBIX
HMCTOYHUKOB SHEPIUH, B 00€CIICUCHUN PALIMOHAIBHOTO MIPUPOIONIOIH30BaHUs, B
GbopMUPOBAaHUU MHUPOBO33PEHUST M OOIIEH KyJbTYphl YEJIOBEKa, a TaKkKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/IOPOBBIO U MPUPOIHOU
cpene;

BJIAJICHUE CHUCTEMOM XUMHMYECKMX 3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAlOIIME TOHATUS — XUMHYECKHH JJIEMEHT, aToOM, PO aTroma,
W30TOMBI, 3JCKTPOHHAs 00004YKa artoma, S-, P-, O-aToMHBIE OpOWTANH,
OCHOBHOE M BO30YXJEHHOE COCTOSHHMS aToma, THUOpUAM3AIMS aTOMHBIX
opOuTasei, MOH, MOJIEKYJia, BAJICHTHOCTh, DJEKTPOOTPUIATEILHOCTh, CTEICHb
OKHCJICHUS, XHUMHYECKasi CBsI3b (KOBAJICHTHAs, WOHHAs, MeTaJuIM4yecKas,
BOJIOPOJIHASA), KPUCTA/UIMUECKas PEIIETKA, XWMHUYECKas peaxius, pacTBOD,
AJIEKTPOJIUTBI, HEANEKTPOJUTHI, SJICKTPOJIUTHYECKAs AUCCOLUAIMS, CTEIECHb
JIWCCOLIMALNY, BOJOPOJHBIA IIOKAa3aTelb, OKUCIUTEIb, BOCCTAaHOBUTEID,
TEIIOBOU 3(PPEKT XUMHUYECKOM peaklHuH, CKOPOCTh XUMHYECKON peakiuw,
XUMHUUYECKOE PABHOBECHE; TEOPUM M 3aKOHBI (TEOPHUS DICKTPOJUTUYECKOU
auccounanuu, nepuoanyeckuit 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHMS
Macchl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX
peaKIusx, 3aKOH MOCTOSHCTBA COCTaBa BEIECTB, 3aKOH JICHCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJIMUYECKUMN SI3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS,
JieXKalMe B OCHOBE MOHUMAHMUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX
SIBJICHUI; COBPEMEHHBIC MPEJCTABICHUS O CTPOCHUU BEIIECTBA HA aTOMHOM,
MOHHO-MOJICKYJIIPHOM M HAJMOJICKYJSIPHOM YpPOBHSX; NPEACTABJICHUS O
MEXaHU3Max XHUMHYECKUX PEaKIUM, TEPMOAMHAMUUECKUX M KUHETUUYECKHUX
3aKOHOMEPHOCTAX MX MPOTEKaHUs, 0 XUMHUYECKOM PaBHOBECHM, PACTBOpAX M
JUCIIEPCHBIX CHUCTeMaX; (PaKTOJOTUUECKHE CBEJCHMUS O CBOMCTBAX, COCTaBeE,
MOJIyYeHUH U 0E€30MacHOM HCIOJb30BaHUM BAXXHEUIIIMX HEOPraHUYECKUX
BEILIECTB B OBITY W MPAKTHUUYECKON IEATEIbHOCTH YEJIOBEKAa, OOIIMX HAYYHBIX
NPUHIUANAX XUMAYECKOTO ITPOU3BO/ICTBA;



c(hOpMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTepHbIC MPU3HAKU MOHITHIA,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITHUSA
IIPY OIIMCAaHUH HEOPTaHWYECKUX BELIECTB U UX IIPEBPALLCHUN;

c(hOpPMUPOBAHHOCTh YMEHHUS HCIIOJIb30BATh XUMHUUECKYI0 CUMBOJHKY JJIS
cocTaBlieHUs] (OpMyJ BEHIECTB U ypPaBHEHWH XMMHYECKUX PpEaKLUH,
cuctematnyeckyro HomeHkinatypy (IUPAC) wu TtpuBHaibHblE Ha3BaHHS
OT/IEJIHBIX BEILIECTB;

chOpPMUPOBAHHOCTh YMEHHS OIpPEAETSATh BaJCHTHOCTh U  CTENEHb
OKHCJICHHS] XUMUYECKUX JJIEMEHTOB B COCAUHEHMSX, BUJ XUMHUYECKOM CBS3H
(koBaneHTHasi, MOHHAs, METaJUIMYECKasi, BOAOPOHAs), TUIl KPUCTALIMYECKON
PELIETKA KOHKPETHOIO BEILIECTBA;

c(hOpMUPOBAHHOCTH YMEHUS OOBSACHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BHJIa XUMUYECKOM CBSI3M U TUIMA KPUCTAUIMYECKOM pPEIIETKH, OOMEHHBIN U
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMUPOBAHHOCTh ~YMEHH: KJIACCU(DPUIIMPOBATh: HEOPTraHUYECKUE
BEILIECTBA IO MX COCTaBY, XMMHYECKHE PEAKIUU IO PA3JIMYHBIM ITPU3HAKAM
(uncimy M coCTaBy pearupyrollydx BEIIECTB, TEIUIOBOMY 3((eKTy peakiuw,
M3MEHEHUIO CTENEHEH OKHUCJIEHUS DJIEMEHTOB, OOpPaTUMOCTH, YYAaCTHIO
KaTajuu3aTopa U JIPyrue); caMOCTOATENbHO BhIOMPATh OCHOBAHMSI U KPUTEPUU
JUTSL KIacCU(MKALIMKM U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKIUI;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI MEPHOJUUYECKOTO 3aKOHA
. W. MengeneeBa U AEMOHCTPUPOBATH €ro  CHCTEMATHU3UPYIOLIYIO,
OOBSICHUTENIbHYIO U IIPOTHOCTHICCKYIO QYHKINH;

c(OpMHUPOBAHHOCTh YMEHMI: XapaKTepU30BATh 3JEKTPOHHOE CTPOCHHUE
aTOMOB W HOHOB XWMHMYECKHX DJJIEMEHTOB II€PBOrO—4ETBEPTOrO IEPUOAOB
[Tepuonnueckoit  cucrembr .M. MengeneeBa, WCOOJIb3ysd  MOHSATHS
(QHEPreTUYECKHE YPOBHWY, «IHEPTETUUCCKUE TTOAYPOBHUY, «S-, P-, 0-aTOMHBIE
opOuTaNnm», «OCHOBHOE M BO30YKIEHHOE SHEPIETUUECKHE COCTOSHHS aToMay;
OOBSACHSATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKHUX 3JIEMEHTOB U UX
coeAuHeHnd 1o nepuoaam u rpynmnaMm llepmoamueckon cucremsr [ U.
MeHnpneneeBa, BAaJEHTHbIE BO3MOXHOCTHM AaTOMOB DJJIEMEHTOB Ha OCHOBE
CTPOEHHUS UX JIEKTPOHHBIX 000JI0YEK;

c(hOpPMHUPOBAHHOCTh yMEHUM: XapaKTepu30BaTh (OMUCHIBATH) OOIIUE
XUMHAYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, IOATBEPKIATH
CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEKJY HEOPTaHMYECKMMH BEIIECTBAMM C
ITOMOUIBI0 YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKAX PEAKIIMIM;

c(OPMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX pPEAKLIHUM IOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO
OanaHca ATHUX pEaKIUW; peaklU HOHHOTO OOMEHa IMyTEM COCTAaBJICHHUS HX
IIOJHBIX M COKPALIEHHBIX MOHHBIX YPaBHEHUW; PEAaKUMU TUAPOIU3a; PEaKLUn
KOMILUIEKCOOOpa3oBaHus (Ha TpuUMepe THAPOKCOKOMILJIEKCOB IIMHKA W
AIIOMUHUSA );

c(OpPMHUPOBAHHOCTh YMEHUSI OOBACHITH 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHYECKUX PEAKINNA ¢ YYETOM MX SHEPreTHUECKUX XapaKTEPUCTHK, XAPaAKTEP
U3MEHEHUSI CKOPOCTHM XHMHYECKOM PEAKUHWH B 3aBUCUMOCTH OT PAa3JIUYHBIX
(GakTopoB, a TakKKe XapaKTep CMEIICHHS XUMHUYECKOTO paBHOBECHUS O]
BIIMSIHUEM BHEIIHUX Bo3aehcTBuil (mpuniui Jle [larensbe);

c(OPMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XHWMHUUYECKHE PEaKIIHH,
JeXalye B OCHOBE IPOMBIIIJIEHHOTO IMOJYYEHHS] CEPHOW KHUCIOTHI, aMMHUAKa,
oOllMe Hay4Hble NPUHUHUIIBI XUMUYECKUX IPOU3BOJCTB; IEIECO00Pa3HOCTD



MPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B MPOMBIIINIEHHOCTH U B OBITY C TOUKHU
3pEHHS COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHMA O METOJaX HAYYHOTO
MO3HAHUS SABJICHUM MPUPOJbI — HAONIOACHHUE, W3MEPEHHE, MOJIECIHPOBAHUE,
HKCIIEPUMEHT (PEAJIbHBI M MBICICHHBIN), HCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, YyMEHHS TPUMEHATH OTH 3HAHUSA TMPH IKCHEPUMEHTAIBHOM
MCCJICIOBAaHUH BEIECTB U AJi1 OOBSCHEHHUS XUMHUYECKHUX SIBJICHHM, UMEIOIINX
MECTO B NPUPOJIE, MPAKTUUYECKON NEATEIBHOCTH YEJIOBEKAa U B MOBCEIHEBHOMN
KU3HU;

c(hOpPMUPOBAHHOCTh YMEHUS BBIABIATH B3aUMOCBS3b XUMHUUYECKHX 3HAHUUN
C TOHATUSMHU U TPEACTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
111 00Jiee OCO3HAHHOTO MOHMMAHUSI MaTEPUAIbHOTO €IMHCTBA MHUPA;

c(OPMHUPOBAHHOCTh YMEHHMS MPOBOJUTH PACUETHI: C HCIOIb30BAHUEM
MOHIATHIA  «MaccoBas JONs BEIIECTBA B pacTBOpe» U «MOJIApHAs
KOHLIGHTpalus»; Macchl BellecTBa WM OO0bEMAa raza IO HM3BECTHOMY
KOJIMYECTBY BELIECTBA, MAacCe WU 00BEMY OJHOIO M3 YYACTBYIOIIMX B PEAKIIUU
BEILIECTB; TEIJIOBOro 3((eKxra peakiuu; 3HAYEHUs BOJOPOJHOrO IMOKa3aTems
PacTBOPOB KHUCJIOT MU IIEJIOYEH C M3BECTHOM CTEMEHBIO TUCCOLMALMU; MAaCChl
(0OBEMa, KonMUYecTBa BELIECTBA) MPOAYKTA PEAKLUU, €CIU OJHO U3 MCXOJHBIX
BEIIECTB JAHO B BHJAE pacTBopa C OMNPEICIEHHOM MacCOBOM JOJIEH
PacTBOPEHHOTO BELIECTBA WM JaHO B M30BITKE (MMEET MPUMECH); JOJIU BHIXOJa
MPOAYKTa PEaKkiiuu; O0bEMHBIX OTHOLICHHUH ra30B;

c(OpMHUPOBAHHOCTh YMEHHUI: CAMOCTOATEIBHO MJIAHUPOBATH U MTPOBOJIUTH
XUMUYECKUN  DKCIEPUMEHT (MpOBEAEHUE peakuuid HOHHOro OOMeHa,
MOATBEP)KJACHUE  KAYeCTBEHHONO  COCTaBa  HEOPraHMYECKHX  BEIIECTB,
OMpeaeeHNe CPebl PACTBOPOB BEILIECTB C MOMOILBI0 UHAUKATOPOB, U3yUECHHE
BJIMSIHUST PA3NIMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH, pPelieHue
AKCIIEPUMEHTANbHBIX 3a7a4 1o TeMaM «Meramis» U «Hemeramns»y) ¢
coOJIfoficHueM TpaBuji  Oe3omacHOro  OOpalieHusi ¢ BeleCTBaMU U
na0opaTopHbIM  oOopyaoBaHueM, GOPMYJIMpPOBATH IE€db  HCCIIECIOBAHMUS,
MIPEACTABISATH B Pa3aIU4YHON (OpMe Pe3ysbTaThl SKCIEPUMEHTA, aHATU3UPOBAThH
Y OLIGHWBATh UX IOCTOBEPHOCTH;

cOpMHUPOBAHHOCTh ~ YMEHHUH: COOMIOJATh MpaBujia  MOJH30BAHUS
XUMUYECKON TMocyAoM U J1abopaTOpHBIM OOOpYJIOBaHUEM, OOpalleHUs C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIIMSIMH 11O BBITIOJTHEHHIO JIA0OPATOPHBIX
XUMHUYECKUX ONBITOB, SKOJOTUYECKH IIEJI€CO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOM JI€ATEILHOCTH B LEJISIX COXPAHEHUSI CBOETO 3JI0POBbs, OKpYKaroUIeh
IPUPOAHON CpeAbl U JOCTMIKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATH
OMACHOCTh TOKCHYECKOTO JICHCTBHS Ha JKHBBIE OPTraHWU3MBI OMPEACIEHHBIX
HEOPraHUYECKUX BEIIECTB, MOHUMAs cMbIci nokazarens [TK;

c(hOPMHUPOBAHHOCTh YMEHUU: OCYIIECTBIATH LI€JCHANIPABICHHBIA MMOUCK
XMMHYCCKOM HWH(QOPMALMK B PasiIMYHBIX HMCTOYHHKAX (HAay4HAs U Y4EOHO-
Hay4Has JIMTEPaTypa, CPEACTBA MacCOBON MH(pOpMalmu, HTepHET n aApyrue),
KPUTUYCCKH aHAIM3UPOBATh XUMUYCCKYI0 HH(OPMALMIO, TiepepadaTsiBath & 1
UCIIOJIb30BaTh B  COOTBETCTBMM C IIOCTaBJIEHHOW yueOHON  3amaueil.
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41 AMUHEI. AMUHOKHUCITIOTEL. 12 1 bu6nmoreka [JOK
' Benku https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Paspnen 5. BeicOKOMOJIEKY IS PHBIE COCAUHEHHUSA
51 BricokoMonekymnspHbie 6 bubmuoreka [IOK
' COCTMHEHUS https://m.edso00.ru/d69df650
Htoro no pazneny 6



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

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 102




11 KJIACC

HaunmenoBanue

KoaudecTBo 4acoB

Ne DJIeKTpOHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHnTtpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
nporpamMmbl padoThI padoThI
Pazjen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue aToma.
[Tepuoanueckuit
3aKOH U
11 [Tepuonnueckas 9 bu6mmoreka [JOK
' cucrema https://m.edsoo.ru/2dd57f24
XUMUYECKHUX
sneMeHToB . W.
MenneneeBa
Crpoenue
12 BEIIIECTBA. 1 1 bu6mmoreka [IOK
' MHoroo6pasue https://m.edsoo.ru/2dd57f24
BEILIECTB
13 Xumuueckue 19 1 3 bu6mmorexa [IOK
' peakiuu https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Pa3nea 2. Heoprannyeckasi xumust
bu6mmorexa [IJOK
2.1 H
CMETALIBL 31 . 3 https://m.edsoo0.ru/2dd57f24
2.2 Merauibl 23 1 2 bu6nmoreka [JOK



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

Hroro no pazneny o4

Pa3pen 3. XumMus u ;Ku3HbL
MeToasl TO3HAHUS

3.1 B XUMHUU. XUMUS U 9 buGnnorexa [IOK

' ) https://m.edsoo.ru/2dd57f24
JKU3Hb

Hroro mo pazneny 9

OBIIEE KOJIMYECTBO

YACOB ITIO 102

[TPO'PAMME



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




ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara nu(ppoBbIe
n/ | Tema ypoka KontposbHbie IlpakTu4ecKkue
Bcero U3y4YeHHUs o0pa3oBaTe/IbHbIE

I padoThI padoThI pecypesI
[Tpeamer u 3HaueHue
OpraHMYEeCKO XUMuH, bubnuoreka [IOK
IIPE/ICTABIICHHUE O 1 https://m.eds00.ru/3686e6f
MHOT000pasuu S
OPraHUYECKUX COCTUHEHUIN
DIIEKTPOHHOE CTPOEHUE
aToMa yriepo/ia (0OCHOBHOE U bubnuoreka [IOK
BO30YKJIEHHOE COCTOSTHUS). 1 https://m.edsoo.ru/Oce6fd4
BanenTHble BO3MOXHOCTH c
aToMa yrieposa
XuMuyeckas CBs3b B
OpPraHUYECKUX COCAUHEHMSIX. bubnuoreka [IOK
Mexanu3mbl 00pa3oBaHuUs 1 https://m.edso00.ru/8d39f5c
KOBaJICHTHOM CBS3H, 8
CHOCcoOBI pa3phiBa CBsA3EH
Teopus crpoenus bubmuorexa [IOK
OPTraHUYECKHX COCTUHEHUMN 1 https://m.edsoo.ru/9e595ch
A. M. Bytneposa 8
Bunel uzomepun: 1 bubnnoreka [JOK



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

CTPYKTypHas,
MPOCTPAHCTBEHHAS.
DneKTpoHHBIE 3P PEKTH B
MOJIEKYJIaX OPraHUYECKUuX
COCIMHEHUN

https://m.edsoo.ru/b0e616
61

IIpencrasnenue o

KJaccupUKaluu U bubnuorexa [JOK
6 cucTeMaTHUeCKast https://m.edsoo.ru/c212dd
Homenkatypa (IUPAC) 21
OpPraHUYECKHUX BEIIECTB
Knaccudukanus peaknuii B Bubmzorexa LIOK
7 . https://m.edsoo.ru/ba5706a
OpPTaHHYECKON XUMUHU )
bu6mmoreka [IOK
Cucrematuzanuus u
8 . https://m.edsoo.ru/87a37ca
0000111eHNe 3HaHNUH 10 TEME b
AJIKaHBL: TOMOJIOTHYECKUH
s, oo1ast popMmyia,
P opmy bu6mmoreka [IOK
HOMEHKJIaTypa U U30Mepus,
9 https://m.edso0.ru/25a146
AIIEKTPOHHOE U 36
MPOCTPAHCTBEHHOE CTPOCHUE —
MOJIEKYT
bu6mmoreka [JOK
dusnyeckue U XUMAYECKHE
10 . https://m.edsoo.ru/313771
CBOIICTBA aJKaHOB
1c
1 HaxoxaeHnne ankaHoB B bu6mmorexa [IOK

npupoze. CriocoOsl

https://m.edsoo.ru/259b0a



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
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

MOJIy4YCHHUA U MPUMCHCHUC
aJIKaHOB

LuknoankaHsl: o0Ias
dbopMyIia, HOMEHKIIATypa 1
U30MEpHsI, 0COOCHHOCTH

bu6mmoreka [IOK

12 https://m.edso00.ru/156730
CTPOEHUS U XUMHUYECKHUX &
CBOICTB, CITIOCOOBI T
MOJTyYeHUs U IPUMEHEHHE
Pemenne pacy€THbIX 33124
Ha OIlpe/ieJIeHHe
MOJIEKYJISIPHOH (OpMYIIBI
OpPraHMYECKOTO BEIIEeCTBA IO bubmorexa HOK
13 https://m.edsoo.ru/bf84d8e
MacCCOBBIM JIOJISIM aTOMOB b
DIIEMEHTOB, BXOJAIIUX B €r0
cocraB. CucremaTu3anus u
0000111eHIe 3HAHUI 110 TeMe
AJTIKEHBI: TOMOJIOTHYECKH
psin, obmas gpopmyna,
HOMEHKJIATypa, 3JIEKTPOHHOE bubnuoreka [IOK
14 Y IIPOCTPAHCTBEHHOE https://m.eds00.ru/273b0a
CTpOEHHUE MOJIEKYIL. le
CrpykTypHas ¥ UC-TpaHC-
M30MEPHUS aJIKEHOB
du3nyeckrue U XUMAYECKHE bu6mmoreka [JOK
15 CBOIiCTBa ankeHoB. [IpaBuiio https://m.eds00.ru/21069cc
MapkoBHHKOBa d
16 CniocoOsI ToTyYeHus u bubnmuotexa [JOK



https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
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

MMPUMCHCHHUC aJIKCHOB

https://m.edsoo.ru/665dc0
58

[Tpaktuyeckas padora Ne 1
no teme "[lonyuenne

bu6mmoreka [IOK

17 https://m.edsoo.ru/0941eed
STUJICHA U U3YUYECHHE €TO 3
CBOMCTB" ¢]
Pemenne pacu€THbIX 33124
bubmuorexa [JOK
Ha ompe/elIeHIE
18 . https://m.edsoo.ru/e9ea992
MOJICKYJISIPHOU (HhOPMYJTBI 1
OPraHU4eCKOro BELICCTBA B
AJKaueHbl: CONPsHKEHHBIE,
W30JIMPOBaHHBbIE, bubnuoreka [IOK
19 KyMYJIUPOBaHHBIE. https://m.eds00.ru/04298c
Oco0eHHOCTH ANEKTPOHHOTO Oa
CTPOEHUS
. bu6mmoreka [IOK
XUMHYECKUE CBOWCTBA
20 . https://m.edsoo.ru/e56125
COTIPSIKEHHBIX TUEHOB 3
bu6mmoreka [IOK
CriocoObI nostyueHus u
21 https://m.edsoo.ru/1aa8166
MPUMEHEHUE aJKaJIUeHOB 0
AJKUHBI: TOMOJIOTHYECKHIMA
s, oo1ast popmyia,
P dopmy bubmuorexa [JOK
HOMEHKJIATypa, YIEKTPOHHOE
22 https://m.edsoo.ru/68b6cc4

U TIPOCTPAaHCTBEHHOE
CTpPOEHHE MOJIEKYI,
¢du3nueckre CBOUCTBA

c



https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
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
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c

XUMHYECKHE CBOUCTBA

bubmuoreka [JOK

23 https://m.edsoo.ru/23493a
AIIKUHOB
93
bubmuoreka [JOK
KauecTBeHHbBIE peakiiy Ha
24 . https://m.edsoo.ru/7b1c48
TPONHYIO CBSI3b
da
bu6mmorexa [IOK
CniocoOsI noy4eHus u
25 https://m.edsoo.ru/a6f9ale
MPUMEHEHHE ATKUHOB .
Pemienue 3amad: pacuérsl Mo bubnuorexa [JOK
26 YPaBHEHUIO XUMUYECKOU https://m.edsoo.ru/5db8e5
peakuu 26
97 CucremaTtuszanus u
0000111eHIEe 3HAHUI 110 TeMe
ApeHBI: TOMOJIOTHYECKUN
psin, obmas gpopmyna,
HOMEHKJIATypa. bubnnoreka [JOK
28 DIEKTPOHHOE U https://m.edsoo.ru/a92a709
[POCTPAHCTBEHHOE CTPOEHHE 4
MOJIEKYJI O€H30J1a U TOIyoIa,
ux (pusmveckue cBONCTBa
N bubmuorexa [JOK
XUMHYECKUE CBOWCTBA
29 https://m.edsoo.ru/a44alae
apEHOB: PEAKIINH 3aMeIleHUs 4
XUMHUYECKUE CBONCTBA bu6mmorexa [IOK
30 apeHOB: PEAKIUHU https://m.edsoo.ru/a44alae

MMPUCOCIAUHECHUA, OKUCIICHUC

4



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
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

TOMOJIOTOB OeH3011a

Oco0EHHOCTH XUMHYECKUX

bu6mmoreka [IOK

31 . https://m.edsoo.ru/d5018a
CBOIICTB cTHpOJa 54
Pemenne pacuéTHbIx 3aaa4
Ha olpe/IeIeHHC bubmuoreka [JOK
32 N https://m.edsoo.ru/53461a
MOJICKYJISIPHOU (HhOPMYJITBI 2¢
OpPraHM4eCKOro BEIIECTBa T
CriocoOsblI MoTy4YeHHs U bubnmorexa [IOK
33 Y https://m.edso0.ru/6f717d0
PUMEHEHHE apeHOB 9
['eHeTnyeckas cBSI3b MEXKIY
34 Pa3IMYHBIMH KJIacCaMu
YTIEBOIOPOOB
Pacuétel 110 ypaBHEHUAM
35 XUMHUYECKHUX PEaKIIHiA.
CucremaTtu3zanus u
0000111eHIE 3HAHUI 110 TeMe
36 ITpuponusrii ras. [lomnyTtHele
HE(TSHbIE ra3bl
KamMeHHbI#1 yromis u bubmorexa HOK
37 https://m.edsoo.ru/69b339
MPOIYKTHI €r0 nepepadoTKu ab
Hedtp u ciocoOs1 eé
nepepabotku. [Ipumenenue bubmorexa [IOK
38 ' https://m.edso0.ru/21f9de7

IPOJYKTOB MEpepadOTKU
HePTH

8



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

I'enernueckas CBS3b MEKIY

39 pa3IMYHBIME KJIacCaMu
YTJIEBOIOPOOB
["anorenonpousBogHbIE
YTJIEBOIOPOAOB: bubnuoreka [IOK
40 3JIEKTPOHHOE CTPOEHUE; https://m.edso0.ru/82b4d7
peaKIuu 3aMelleHus 59
rajioreHa
JleWicTBue 1Ieo4uei Ha
TaJIOTCHITPOU3BOTHBIC.
41 BzaumoneiictBue
JUTaJIOTEHAIKAHOB C
MarHveM U IUHKOM
Cucremarusanus u bu6mmoreka [JOK
42 000011IeHIE 3HAHU 10 https://m.eds00.ru/20e89f2
pazneny "YrieBogopoas” 2
KonTponbnas pabota no bubmorexa [JOK
43 ; " https://m.eds00.ru/95c9e29
Teme "YTIeBo10poIbl 3
[IpenenvHbIE OAHOATOMHBIE
CIIUPTHI: TOMOJIOTHICCKHUI
psin, obmias hopmya, bubnmoreka [JOK
44 CTPOEHHE MOJIEKYII, https://m.edsoo.ru/df04c5¢c
U30MepHUsi, HOMEHKIIATypa, d
KJaccupukanus,
buznyeckue cBoiicTBa
45 XuMHYECKHEe CBOICTBA bu6nmoreka [JOK



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

IIPEAEIIBHBIX OJJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/26ee34f
e

CriocoOsbI oTy4eHus U bubnnoreka [HOK

46 [PUMEHEHUE OHOATOMHBIX https://m.edso00.ru/484100
CIIUPTOB 000000000
IIpoctrie 2¢dupshr:
H(I)DMGHKJIaT(b 5 U U30MeEpUs bubmaorexa IJOK

47 yp pH, https://m.edsoo.ru/c2c788b
0COOEHHOCTH (PH3UUECKUX U 5
XUMHAYECKUX CBOUCTB N
MHOTr0aTOMHBIC CITUPTHI:
STUJICHIVIMKOIb U TJIMIEPUH buomiorexa IJOK

48 pHt, https://m.edsoo.ru/ee4d84a
ux pusudeckue u 2
XUMHUYECKHE CBOMCTBA -
CnocoObI noTyueHus u bubnmnorexa [JOK

49 IIPUMEHEHNE MHOI0OAaTOMHBIX https://m.edsoo.ru/d12e56
CHUPTOB 7d
DeHOI: CTPOEHUE MOJIEKYJIBI, bu6mmoreka [IOK

50 (bu3HYECKHEe CBOMCTBA. https://m.edsoo.ru/2ce726f
TokcnanocTh (eHona 8
XUMHYECKHE CBOUCTBA Bubmiorexa LOK

51 https://m.edsoo.ru/037ca5f
dbenoma

9

CrocoObI ITOIyYEeHN 1 Bubmiorexa LOK

52 y https://m.edsoo.ru/c77ddf4
npuMeHeHue eHosa c

53 [TpakTuyeckas padora Ne 2. bub6nuorexa [IOK



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/26ee34fe
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
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/c77ddf4c

Pemenue
AKCIIEPUMEHTAJIbHBIX 3aa4
1o Teme "CrupTel U
dbenonsr"

https://m.edsoo.ru/fd0ced0
9

CI/ICTeMaTI/ISaHI/IH n

bubmuoreka [JOK

54 . https://m.edso0o.ru/1810ch
00001IeHKE 3HAHUH 110 TEME %
AJbIETHIBI U KETOHBI:
IIEKTPOHHOE CTPOCHHE
. bubmuorexa [JOK
KapOOHHMIILHOM TPYIIIBI;
55 https://m.edsoo.ru/b139bea
TOMOJIOTHUECKUE PSIJIbI, N
oOuras popmyna, U3oMepus -
¥ HOMCHKJIaTypa
AJpaeruasl 1 KETOHBL: bu6mmoreka [JOK
56 ¢du3nueckre CBONCTBA; https://m.edso0.ru/c88742
PEaKIuu MPUCOETNHEHUS 5¢c
Peaknpu oxkuciaeHuS U bu6nmoreka [JOK
57 KaueCTBEHHBIC PEAKIIUU https://m.edsoo.ru/a393baa
aJbJECTU0B U KETOHOB 9
bu6mmoreka [IOK
Crioco6b! nosy4eHus
58 https://m.edsoo.ru/520d1c
aJbJECTU0B U KETOHOB 51
OZIHOOCHOBHBIE MPEIETbHBIC
bu6mmoreka [JOK
KapOOHOBBIEC KHCIIOTHI,
59 https://m.edsoo.ru/fecOb11
OCOOEHHOCTH CTPOCHHMSI UX 3
MOJIEKY T a
60 W3omepust © HOMEHKIIATypa bubmmoreka [JOK



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
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

KapOOHOBBIX KUCIIOT, HX
¢du3nveckre CBOUCTBA

https://m.edsoo.ru/700cc87
b

XUMHYECKUE CBOUCTBA

bu6mmoreka [IOK

61 MPENEIbHBIX OJHOOCHOBHBIX https://m.edsoo.ru/40e6e0e
KapOOHOBBIX KHUCIIOT 9
Oco0eHHOCTH CBOMCTB
. bubmuorexa [JOK
MYpPaBbUHOHN KUCJIOTHI.
62 https://m.edsoo.ru/bb31be
MHoroo6pa3ue kapOOHOBBIX 7
KHUCJIOT o
Oco0eHHOCTH CBOCTB:
HENPEICTbHBIX U
apOMaTHIECKHUX
KapOOHOBBIX, bu6mmoreka [IOK
63 JTUKapOOHOBBIX, https://m.edso0.ru/83a087
TUAPOKCUKAPOOHOBBIX 73
kucnot. [IpencraBurenu
BBICIIINX KapOOHOBBIX
KHUCIIOT
bu6mmoreka [JOK
ITonsiTHE O MPON3BOIHBIX
64 https://m.edsoo.ru/0d162d
KapOOHOBBIX KUCIIOT od
CnocoOsI ToTyueHus u bubnmoreka [JOK
65 npUMeHeHHe KapOOHOBBIX https://m.edso00.ru/7c065c9
KUCJIOT d
CrnosxHble 3(upsI:
. bubnuotexa [JOK
66 TOMOJIOTHUECKUH psif, oO1mas

dbopmyna, nzomepus u

https://m.edsoo.ru/adfffe6d



https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d

HOMEHKJIATypa

duszndyeckre U XUMHUYECKIE

bu6mmoreka [IOK

67 . https://m.edsoo.ru/ad6b94
cBoiicTBa 3(hUpoB b2
Pemenne pacuéTHbIx 3a1ay:
[0 YPAaBHEHUIO XUMUYECKOU
68 peaKknuu, Ha ONpe/IeIICHNE
MOJICKYJISIPHOU (hOPMYJITBI
OpPTaHHYECKOTO BEIIECTBA
[TpakTiueckas paborta No 3.
Pemenue bu6mmoreka [IOK
69 IKCIIEPUMEHTAIBHBIX 3314 https://m.eds00.ru/486671f
1o Teme "KapOoHOBbIE b
KkucaoThl. CrioxxHbIe 3pUphI”
Kupsl: ctpoenue, bubnuoreka [IOK
70 buznyecKkue 1 XuMUYECKHE https://m.edso0.ru/al9c5b9
cBoiicTBa (THIPOIIH3) 8
Oco0eHHOCTH CBOWCTB
JKUPOB, COJEPKALTUX bu6mmoreka [JOK
71 OCTaTKH HEMPEAETbHbBIX https://m.edsoo.ru/b03319
YKUPHBIX KHCITOT. JKUpHI B 22
IpHUpoJIe
MpbIia Kak COJTM BBICIITUX
KapOOHOBBIX KHUCIIOT, UX bu6mmoreka [JOK
72 Moroiee aercteue. [loustre https://m.edso0.ru/3c5665

0 CHHTETHYECKHX MOIOIIUX
cpenctBax (CMC)

65



https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/3c566565

I'eneTnueckas cBSI3b
YIJIEBOAOPOJOB U

bu6mmoreka [IOK

73 https://m.eds00.ru/56790c
KHCIJIOPOJICOACPIKAIIIIX 96
OpPraHWYECKUX BEIIECTB _
74 Pacuérel o ypaBHEeHUsIM
XMMHYECKHUX PEaKUi
bu6mmorexa [IOK
CucremaTtu3anus u
75 . https://m.edsoo.ru/f8eaf2e
000011ICHIE 3HAHUM 10 TEME b
OO0m1as XxapakTeprucTruKa
bubmuorexa [JOK
YTIIEBOAOB M KJIacCH(pHUKaLUs
76 https://m.edsoo.ru/7a9693a
YIJIEBOJIOB (MOHO-, IU- U 1
HOJIMCaXapHUabl) B
MoHnocaxapuasl: bubnuoreka [IOK
77 ¢duznyeckue cBocTBa U https://m.edsoo.ru/b4bdda
HaxO0XJCHUE B IPUPOJIE 2d
IIpuMeHeHue TIII0KO3bI, €€
bu6mmoreka [IOK
3HAYEHUE B
78 https://m.edsoo.ru/5e6112
KU3HEICITCIIBHOCTH 2d
opranuzma o
Jucaxapuipl: caxapo3sa,
P P Bu6mmorexa IJOK
MajbTO3a U JIAKTO3a.
79 https://m.edsoo.ru/eb0384e
Haxoxnenune B npupoje u 7
NpUMEHEHNE TUCaxXapui0B a
bu6mmoreka [JOK
[Tonucaxapuasl: CTpoeHUE
80 https://m.edso00.ru/72a045

MaKpOMOJICKYII, (I)I/I3I/I‘ICCKI/IG

08



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
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https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
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1 XUMHYECKHE CBOMCTRBA,
MIPUMEHEHUE

ITonsiTre 00 HCKYCCTBCHHbIX

bubmuoreka [JOK

81 BOTOKHAX https://m.edso0.ru/6216e7
66
Pemmenne pacueTHbIX 3a7a4
Ha OIpe/IeTICHUE J10JIU bubnuoreka [IOK
82 BBIXO/Ia TIPOJYKTA PEaKIIUU https://m.edsoo.ru/7fde47e
OT TEOPETUYECKH f
BO3MOXHOTO
CucreMmaru3anus u bubmuorexa [JOK
83 00o01mIeHne 3HaHUH 110 https://m.eds00.ru/08d436
pasueny 4c
KonrpomnbHas pabora no
Tene bubmuorexa [JOK
84 K HCITODOCONCPIKALILIE https://m.eds00.ru/42c667
POACOACPIKAIT 8e
OpraHUYecKHue coequHeHns"
AMUHBIL: K1accudukams,
CTPOEHHUE MOJIEKYJI, 00111as bubnuoreka [IOK
85 dbopMmyita, u3omMepus, https://m.edsoo.ru/efa7e6c
HOMEHKIaTypa U a
¢duznyeckue cBoicTBa
XUMHUYECKUE CBOWCTBA bubmorexa HOK
86 ATHATIECKIX AMUHOB https://m.edsoo.ru/1bc5cf8
0
87 AHUWJINH: CTPOCHNE aHUIINHA, bubnuorexa [IOK

0COOEHHOCTH XMUMHUYECKUX

https://m.edsoo.ru/39cd21f



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1

CBOMCTB aHUJIMHA

1

CniocoOslI noy4eHus u

bubmuoreka [JOK

88 npUMEHEeHHE anu(paTHIECKIX https://m.edsoo.ru/eal3876
aMUHOB 3
AMUHOKHUCIIOTHI:
HOMEHKJIaTypa U U30MepHs, bubnuorexa [JOK
89 (du3HYECKHEe CBOMCTBA. https://m.edsoo.ru/d1773e
OtnenbHBIC IPEACTAaBUTETH 80
0-aMHUHOKHUCJIOT
XUMHYEeCKUE CBOWCTBA
aMHHOKHCJIOT, UX bu6mmoreka [IOK
90 OuosornYecKoe 3HauCHNE https://m.edsoo0.ru/77df705
aMUHOKHCIIOT. CUHTE3 U a
THIPOJTU3 TICTITHIOB
benku kak npupoaHbie bubnuorexa [IOK
91 MOJIUMEPBI; CTPYKTYPBI https://m.edso00.ru/429e98
0O€eJIKOB 99
XUMUYECKUE CBOWCTBA bubmorexa [JOK
92 https://m.eds00.ru/623730
0enkoB
6d
A3zoTcoaepikaiue
reTepOLMKINYECKHE bubnuoreka [IOK
93 coenuHeHus. HykienHoBwie https://m.edsoo.ru/521d14
KUCJIOTEL: COCTaB, CTPOSHHUE 31
1 OmoJsornueckas poib
94 [TpakTuueckas padota Ne 4. bubnmorexa LIOK

https://m.edsoo.ru/8e3c02d



https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1

Pemenne

AKCIIEPUMEHTAJIbHBIX 3aa4
1o TeMe "A30TcoaepKalme
OpPraHUYEeCKHE COCTUHEHUS"

=

[TpakTuyeckas padora Ne 5.

Pemenue bubmuorexa [JOK

95 SKCTIICPUMEHTAIIbHBIX 3a7a4 https://m.edsoo.ru/bde3fdf
o TeMe "Pacnio3HaBaHue 6
OpPraHMYeCKUX COCTUHEHUN"
Konrtponbnas padora 1mo bubnuoreka [IOK

96 teMe "A3oTcoaepiKaniue https://m.edsoo.ru/ce561bc
OpraHUYeCKHUE COCTUHEHUS" 7
OCHOBHBIC TIOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX bubnnoreka [JOK

97 COETMHEHUI 1 METOJIbI UX https://m.edso0o.ru/7aa63eb
CUHTE3a —IOJUMEPU3aIUs U d
MOJMKOHACHCALINS
[Imactmaccel. YTunuzanus u bubmorexa [JOK

98 https://m.edsoo.ru/82242e
nepepaboTKa IiacTuka of
DacToMephl: HaTypaJbHBIN bubnmoreka [JOK

99 CHHTETUYECKHE KAyUyKH. https://m.edso00.ru/246103
Pesuna ec
BonoxkHa: HaTypalbHEIE,
HCKYCCTBCHHBIC bubmorexa [IOK

100 ’ https://m.edso00.ru/5963a6

CHHTCTHUYCCKHUC. HOJ'II/IMepLI
CIICIUAaJIbHOI'O HAa3HAYCHU A

01



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

[TpakTuyeckas padora Ne 6.

Pemenue bubmuorexa [JOK

101 | »KcrepuMEHTAIBHBIX 3a/1a4 1 https://m.edsoo.ru/3aebd77
o TeMe "Pacnio3HaBanue a
MJIaCTMAacC ¥ BOJIOKOH"
O06o006uenne u
cucTeMaTu3alus U3y4YeHHOT O bubnuorexa [JOK

102 | wmarepuaia 1o Teme 1 https://m.edsoo.ru/6a22ble
"BpicOKOMONEKYISIpHBIE 8
coenuHeHus"

OBIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME



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

11 KJIACC

No KoauuecTBo yacoB DJIeKTPOHHbBIE
; Hara uudpoBbIe
n/ | Tema ypoka KonTposibHbIe IIpakTHyeckue
Bcero U3ydeHus o0pa3oBaTejbHbIE
n padoThI padoThI
pecypchbl
bubmuorexa [JOK
Atom. CocTaB aTOMHBIX sJIED.
1 . 1 https://m.eds00.ru/59¢112
XumMmudeckuii asieMeHT. M3o0Tonsl ce
CrpoeHue 3J1eKTPOHHBIX bubnuorexa [JOK
2 000JI04YEK aTOMOB, KBAHTOBBIE 1 https://m.edsoo.ru/b4d9offf
qucia a
Knaccudukanust XaMuueckux bubnuorexa [JOK
3 3JIEMEHTOB (s-, p-, d-, f- 1 https://m.eds00.ru/61294a
5JIEMEHTHI) i)
bu6mmoreka [IOK
Pacnpenenenue 351eKTpOHOB 11O
4 1 https://m.edso0.ru/f5f750f
ATOMHBIM OpOUTAISIM .
DNIeKTPOHHBIE KOH(PUTYpaITUN bubmuorexa [JOK
5 aTOMOB 2JIEMEHTOB B OCHOBHOM U 1 https://m.edso0o.ru/8149e8
BO30Y>KIEHHOM COCTOSTHUH 46
DNeKTpOHHBIE KOH(PUTYpaITUN bubmuorexa [JOK
6 HOHOB. 1 https://m.edsoo.ru/a0764b
DJIEKTPOOTPULIATETLHOCTD 24
. bu6mmorexa [IOK
[Tepuoanyeckuii 3aK0H U
7 1 https://m.edso00.ru/16957¢
[Tepuoandeckas cuctema oL



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

XUMHUYECKUX 3jieMeHTOoB J[. 1.
Menneneena, CBI3b C
COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS

CBOMCTB XMMHUYECKHX AJICMEHTOB bubmuorexa [JOK

8 1 00pa3yeMbIX MU MPOCTHIX U https://m.edso0o.ru/f84689
CJIOHBIX BEIIECTB IO FpyHIam u 27
epuoIam
Cucremaru3zanusi 1 0000IICHUE bubmorexa [JOK

9 . https://m.edsoo.ru/8fad29
3HAHHH IO TeMe 42
Buasl xumMmuueckoil cBA3U.
Mexanu3mbl 00pa3oBaHUs bubnunoreka [JOK

10 KOBAJICHTHOM CBs3U. BogoponHas https://m.eds00.ru/5a8072
CBs3b. MeXKMOJEKYIIpHBIC af
B3aUMOJICHCTBUS
BanenTHOCTE ¥ BaJIeHTHBIE
BO3MOKHOCTH aTOMOB. CBSI3b bu6mmoreka [IOK

11 AIIEKTPOHHOM CTPYKTYpBI https://m.edsoo.ru/3d2ca0
MOJIEKYJ C UX TEOMETPHUECKUM 93
CTpOEHUEM
IIpencraBieHuss 0 KOMIUIEKCHBIX bu6mmorexa [IOK

12 COCIMHCHUSX: COCTaB H https://m.edsoo.ru/8c66b1
HOMEHKJIaTypa 2a

13 BemectBa MOnEKyIsIpHOTO U bubnnorexa [JOK

HEMOJICKYJIIPHOTO CTPOCHUS.

https://m.edsoo.ru/e16763



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b

THuIbI KPUCTAIINYECKUAX
pPELIETOK U CBOMCTBA BELIECTB

5b

IlonsiTHE O IUCTIEPCHBIX

bu6mmoreka [IOK

14 cucreMax. [Ipencrasinenue o https://m.edsoo.ru/da2c70
KOJUIOUIHBIX PACTBOPaX e4
HcTtrHHBIE PaCcCTBOPHI:
bubmuorexa [JOK
HACBIIIICHHBIC U HEHACBIIIICHHEIC,
15 https://m.edsoo.ru/e9ccdd
pacTBOPUMOCTb. a4
Kpucramnoruaparsl o
bubmuorexa [JOK
CnocoObI BeIpaKCHUS
16 https://m.edso00.ru/328e65
KOHIICHTPAIlUH PacTBOPOB 3
Pemenne 3agau c
HCIOJIb30BaHUEM MOHSTHI bu6mmoreka [JOK
17 ""MaccoBast J10J1s1 paCTBOPEHHOTO https://m.edsoo.ru/785e0a
BenrecTna", "MonspHas b4
KOHIeHTpauus"
Knaccudukanms u bubnunorexa [JOK
18 HOMEHKJIaTypa HEOPTaHUYECKUX https://m.edsoo.ru/bf9e10
BEIIECTB ad
bu6mmoreka [JOK
Cucremarusanus 1 00001eHne
19 . https://m.edsoo.ru/8d2c6a
3HAHUH 10 TeMe
3a
KonTponbnas pabota mo Temam
" bubnuorexa [JOK
Crpoenue aToma.
20 https://m.edso00.ru/70a60a

ITepuoauueckuii 3aK0H U
Ilepnonnueckas cucrema

a4



https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
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https://m.edsoo.ru/70a60aa4

XUMHUYECKUX 3jieMeHTOoB J[. 1.
Menneneesa", "Ctpoenue
BelecTBa. MHOrooopasue
BelecTB"

Knaccudukanus XuMHIeCKUX
peakuyii B HEOPraHU4eCKOM 1

OpraHUYECKOM XMMHUH. 3aKOH bubnuorexa [JOK
21 COXpaHEHHUs MacChl BEIIECTB; https://m.eds00.ru/6335cd
3aKOH COXPaHEHHUS U d2
MPEeBpaIeHHs] SHEPTUU TIPU
XUMHYECKHX PEaKIUsIX
Tennosie 3 PEKTHI XUMHYESCKUX bubnuorexa [JOK
22 peakuuii. TepMoXxuMHYECKUE https://m.edsoo.ru/d1db86
ypaBHEHUs da
Beluncrienus no ypaBHeHUAM bubnnorexka [JOK
23 XUMHYECKHUX PEaKIMN 1 https://m.edso00.ru/87b139
TEPMOXUMHUYECKUM YPABHEHUSM 54
CKopoCTh XMMHUYECKOH peakiiny,
24 e€ 3aBHCHMOCTB OT Pa3JIUYHBIX
¢axTopoB. Katanus u
KaTaJIn3aToOphbl
o5 ['oMOreHHbIe U reTeporeHHbIe
peakuun
[TpaxTrueckas pabora Ne 1 o bubnuoreka [IOK
26 TeMe "BiasHAE pa3TMIHBIX https://m.edsoo.ru/1facal

(bakTOpPOB Ha CKOPOCTH

di



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1

XUMHUYECKON peakuuu"”

OOGpatumbie 1 HEOOpATUMBIC

bubmuoreka [JOK

27 peakuu. XUMUYECKOE https://m.edsoo.ru/30952f
paBHOBECHE 9b
[TpakTrueckas padora Ne 2 mo
teme "BiusHue paznuyuHbIX bubmoreia HOK

28 P https://m.edsoo.ru/3bf34e
(akTOpOB Ha MOJOKEHHUE 17
XUMHYECKOTo paBHOBecUA" o
DNEKTPOIUTHYECKAS
mucconuanus. CuibHbIE U bubmorexa [JOK

29 ] https://m.edso0.ru/5f766b
ciabbie 251eKTpoauThl. CTeeHb o
JUCCOLAAIA o
HonHoe npoun3BeeHNe BOIBI.
Cpena BOAHBIX PaCTBOPOB bubmorexa [JOK

30 P A B P POB- https://m.edsoo.ru/3966ca
Bonoponnsriit nokaszarens (pH) 89
pacTtBopa o
I'mpposnus coneit. Peakuuu, bu6mmoreka [IOK

31 MPOTEKAOIINE B PACTBOPAX https://m.edsoo.ru/09d5a9
3JIEKTPOIUTOB bd
[Tpaktuyeckas padora Ne 3 o bubnnoreka [JOK

32 TeMe "XHMMUYECKUE PEAKIINH B https://m.edsoo.ru/2e3dae
pacTBOpax ANEKTPOIUTOB" Jo]0]
OKHUCIUTENBHO-
BOCCTaHOBUTENBHBIE PEAKIIUU bubmorexa [JOK

33 P ' https://m.eds00.ru/562260

BaxHeu1me okuciIuTeIu U
BOCCTAHOBUTEIHN

60



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
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https://m.edsoo.ru/56226060

MeTOI[ SJICKTPOHHOI'O

bubmuoreka [JOK

34 https://m.edsoo.ru/fb6913
(371IEKTOHHO-MOHHOT0) OanaHca g7
DIIEKTPOJIN3 PaCTBOPOB U bubmorexa [IOK
35 P P P https://m.eds00.ru/93fb97
pacIuIaBOB BEIIECTB 2
Pemenue 3amau pa3muaHbIX bubmorexa HOK
36 P https://m.edsoo.ru/5a859d
THIIOB
16
Penienue 3a1a4 pa3anyHbIX bubmorexa LOK
37 P https://m.edsoo.ru/5afa26
THIIOB
5d
Cucrtemaru3zanus 1 0000IICHUE bu6mmorexa [IOK
38 3HaHUM Mo Teme "XuMuueckue https://m.edsoo.ru/c161eb
peakiuu" 85
KouTtponbhas paborta o teme bubmorexa [JOK
39 " P P " https://m.edsoo.ru/a8a0a9
XHAMHYECKUE PEAKIUN 30
[TonoxxeHne HeMeTaIoB B
Ilepuonnueckoi cucreme
XAMUYECKHX 351eMeHTOoB J[. 1. bu6mmorexa [IOK
40 MeHeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dc
CTPOCHUS UX aTOMOB. ad
dusnveckue CBONCTBA
HEMETaJJIOB
41 AmoTponus HEMETauIoB (Ha bubnuorexa [IOK

pUMepe KUCIOopoa, Cephl,

https://m.edsoo.ru/ef92c9



https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
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https://m.edsoo.ru/ef92c91c

docdopa u yrneponaa)

1c

Bomopon: nonydenue,

bubmuoreka [JOK

42 ¢du3nUecKkre 1 XUMHYECKHIE https://m.edsoo.ru/0aa8f6
cBorcTBa. ['mapunsl 13
["ajoreHsl: HaX0XJIEHUE B
IpUPOJE, CIIOCOOBI OTY4YEHUS, bubmmorexa LIOK

43 https://m.edsoo.ru/4e2237
¢du3nvecKkre 1 XUMHIECKHIE 95
CBOICTBa
["aoreHoBOJOPOIbI.
BaskHeiime bu6mmoreka [IOK

44 https://m.eds00.ru/6b3255
KHCJIOPOJICO/IEPIKALIIE o6
COCMHEHUS TAJIOTCHOB
JlaGopaTopHsble u
MPOMBIIIJIEHHBIE CIIOCOOBI bubnuoreka [IOK

45 MOJIyYEHUS TAIOT€HOB. https://m.edso00.ru/6971ac
[IprMeHeH e TaIOreHOB M UX a4
COeTMHEHNN
[TpaxTiueckast padbora Ne 4. bubnuoreka [IOK

46 Pemenne skcnepuMeHTATBHBIX https://m.edsoo.ru/8b26fe
3amad mo reMe "["anorennr"” cd
Kucnopon: naboparopusie u
MPOMBIIIJIEHHBIE CIIOCOOBI bubnuoreka [IOK

47 NoJTy4yeHus1, GU3nYecKue u https://m.edsoo.ru/c8abc3
XUMHYECKUE CBOMCTBA. O30H. 6a
[IpumeHeHne Kucmopoia U 030Ha

48 OKcuIbl ¥ IEPOKCHIBI bubnmuotexa [JOK



https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
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https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a

https://m.edsoo.ru/5c8816
a0

Pemrenne 3a/1av Pa3JIMIHbIX

bubmuoreka [JOK

49 https://m.edsoo.ru/2b6d8b
TUIIOB
4b
Cepa: HaxOKJI€HUE B PUPOJIE,
CH(I))CO6I)I MOJTyYeHUS P bubmorexa HOK
50 Y ’ https://m.edsoo.ru/46afae
(duU3HYECKUE M XUMUYICCKHEC 16
CBOICTBA 10
bubmuorexa [JOK
51 CepoBoaopon, CyabhuIbl https://m.eds00.ru/7¢8759
99
Kucnopoacoaepxaniue bubnuorexa [JOK
52 coenuHeHus cepbl. OCOOCHHOCTH https://m.edsoo.ru/8cfa25
CBOWCTB CEPHOM KUCJIOTHI 48
[TpakTnyeckas padora Ne 5.
Perenune skcriepuMeHTaTbHBIX bubmorexa [JOK
53 ”p ) https://m.edsoo.ru/0afb05
3aaa4 o teme "Cepa u eé ol
coequHeHusa" o
A3OT: HaX0X/ICHHE B IPUPO/IE,
CIOCOOBI TOMyUYeHUSs o bubmorexa [JOK
54 y ’ https://m.edsoo.ru/badd22
buznYecKre 1 XUMUYECKHE 55
cBOIcTBa. AMMUAK, HUTPUIBI T
Kucnoponconepxamme bubnnoreka [JOK
55 coeanHeHus azora. OcoOeHHOCTH https://m.edsoo.ru/e2965a
CBOMCTB a30THOM KHCIIOTEI fe
56 [TpumeHneHue azoTa U €ro bub6nuorexa [IOK



https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
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https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe

COEIUHEHUN. A30THBIE
yaoOpeHus

https://m.edso0.ru/129f50
59

®dochop: HAXOKICHHUE B
PHUPOJIC, CIIOCOOBI MOTYICHHSI,

bu6mmoreka [IOK

57 https://m.edsoo.ru/9a6b43
¢du3nvecKkre 1 XUMHYECKHIE ec
cBoiictBa. Pochuast u pochun _
Oxkcunst pocdopa, bubnmnoreka [JOK

58 dochopcoaepxanue KHCIOTHI. https://m.edsoo.ru/c7a2d4
Comu pochopHO KUCITOTHI 29
[Tpumenenue pocdopa u ero bubmuorexa [JOK

59 coenuHeHnil. DocdopHbIe https://m.edsoo.ru/a21807
yI0OpeHust Oa
[TpakTuyeckas padora Ne 6.

bu6mmoreka [IOK

Pemenune sxcriepuMeHTaTBHBIX

60 " https://m.edso0.ru/8175ac
3a1a4 o Teme "Azot u pochop u af
WX coeTMHEeHUS" o
VYraepon: HaXxoXIeHHE B
PUPOJIE, AIIIOTPOITHBIE bubnuoreka [IOK

61 Moupukanyu; Gpusndeckue u https://m.edsoo.ru/1eb19f
XUMHYECKHE CBOICTBA, 9e
pUMEHEHHE
Oxkcup yrnepona(ll), okcnp bubnuoreka [IOK

62 yraepona(IV), yronpaas kucioTa https://m.edsoo.ru/dba58a
u eé conu df

63 Pemienue 3agau paznuaHbIxX bu6mmoreka [JOK

THUIIOB

https://m.edso00.ru/6029b6
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https://m.edsoo.ru/6029b609

09

KpeMHuii: HaX0XKIeHHE B
IpUPOJE, CIIOCOOBI OTY4YEHUS,

bubmuoreka [JOK

64 https://m.eds00.ru/143558
bu3HIecKre 1 XUMHUIECCKIE ab
CBOIICTBa _
Oxkcua kpemausi(IV), bubmorexa [IOK
65 https://m.edso00.ru/3170e7
KpEMHUEBAs KUCIIOTA, CHITUKATHI bl
bu6mmorexa [IOK
[TpuMeHeHre KpEMHUS U €ro https://m.edsoo.ru/393cda
66 coenuHeHuii. CTEKJI0, €ro c0
MOJIyYeHHUE, BUbI CTEKIIA https://m.edsoo.ru/5823ce
fb
bu6mmoreka [IOK
Perenue 3aa4 pa3mu4HbIX
67 https://m.edso00.ru/b624f8
THUIIOB
01
bu6mmoreka [IOK
Cucremaru3zanusi 1 0000IICHUE
68 . \ " https://m.edsoo.ru/6e864d
3HaHMM no Teme "Hemeramibt b5
bu6mmorexa [IOK
KonTponbhas pabota mo Teme
69 | | https://m.edsoo.ru/d0484c
Hewmerannsl
76
AHanu3 pe3yabTaToB bubnuoreka [IOK
70 KOHTPOJILHOH paboTHI, https://m.edsoo.ru/2b7e95
KOPPEKIHS OIMO0K 10
71 [TomoxxeHue METaJI0OB B bu6mmoreka [JOK

Ilepnonnueckoi cucreme

https://m.edso00.ru/9839cl
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https://m.edsoo.ru/b624f801
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
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https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
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https://m.edsoo.ru/9839c16c

XUMHUYCCKUX OJICMCHTOB.
Oco0OeHHOCTH CTPOEHUS
JJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIOB

OO6mue puznueckue CBOCTBa

bu6mmoreka [IOK

72 MeTaioB. [Ipumenenue https://m.edsoo.ru/51dac9
METAJIJIOB B OBITY M TEXHUKE d3
bu6mmoreka [IOK
CmuiaBsl MetauioB. Kopposus
73 https://m.edso00.ru/42b872
METaJIJIOB
e3
bu6mmorexa [IOK
Pemenue 3ama4 pa3mu4HbIX
74 https://m.edsoo.ru/e3de37
TUIIOB
b6
DNEKTPOXUMHUYECKUH Psift bubnnorexka [JOK
75 HanpsbkeHu Metaiio. Obmue https://m.edsoo.ru/94eb37
CIOCOOBI MOTYYECHUS] METAJIJIOB 7a
OO01mas xapakTepucTHKa
MeTaioB [A-Tpymnmbl
[Tepuoanyueckoil CUCTEMBI
. bu6mmoreka [JOK
XUMHUYECKHX dJIeMeHTOB. HaTpwmii
76 . https://m.eds00.ru/e12¢26
1 KaJIMi: TTOTyICHHE, b3
(bU3HYECKUE M XUMUIECCKHEC o
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COSAMHEHUN
OO0m1as xapakTeprucTruKa bubnmnoreka [JOK
77 meTaiioB [IA-rpynme https://m.edsoo.ru/7c3e49

[lepuonnueckoii cucTemsl

c0



https://m.edsoo.ru/9839c16c
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https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/e3de37b6
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

XUMHYECKHUX 3JIEMEHTOB.
Maruuii ¥ KaJIbLIUI: [TOJy4YEHHUE,
buznyecKkue 1 XuMHUYECKHe
CBOMCTBA, IPUMEHEHUE MTPOCTHIX
BEILECTB U UX COCIMHEHUI

. N bubmuoreka [JOK
KécTkocTh BOIBI U CLIOCOOBI €€
78 https://m.edsoo.ru/c74bfa
yCTpaHEHUs
e9
AJIOMUHUN: TIOJTyYCHHE, bubnnoreka [JOK
79 (duznyecKue 1 XUMUYECKHE https://m.edsoo.ru/0e79b2
CBOIICTBa, IPUMEHEHHE 66
AmdoTepHbIe CBOICTBA OKCHIA U
bubmuorexa [JOK
THJIPOKCHUIA ATFOMHUHUS,
80 https://m.edsoo.ru/5d12d3
THJIPOKCOKOMIUIEKCHI aJTFOMUHHS, 18
WX TIPUMEHEHHUE -
81 Pemenne 3ana4d paznudaHbIX
THTIOB
[TpaxTrueckast padorta Ne 7.
bu6mmoreka [JOK
Pemenne sxcriepuMeHTaTBHBIX
82 " https://m.edso0.ru/27adaf
3a1a4 1o reme "Merauibl 43
TJIABHBIX MTOATPYMH" T
OO61mas xapakTepuCcTHKa
METaJUIOB MOOOYHBIX MOATPYTII bubnmnoreka [JOK
83 (B-rpymm) Ilepuoanueckoit https://m.edso00.ru/610d74

CHUCTEMBI XUMHNYECKUX
9JICMCHTOB

31
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duznyecKknue 1 XUMUYECKHe bubmuorexa [JOK

84 CBOMCTBA XpOMa U €ro https://m.edsoo.ru/9911be
COCIUHEHUH, UX MPUMCHCHHE 3
Baxwueiimme coenuHeHUS bubmuorexa [JOK

85 mapranua. [lepmanranar xanus, https://m.edso00.ru/039d69
€Tr0 OKHCIIUTEIIFHBIC CBOMCTBA c8
duznueckre 1 XUMUYECKUE
CBOICTBA KeJie3a U €ro bubmorexa [JOK

86 ) https://m.eds00.ru/1b7{87
coennHenuil. [lonydenne n a1
IIPUMEHEHUE CIUIaBOB XKelle3a o
duznyeckne 1 XUMHYECKHe bubmuorexa [JOK

87 CBOIICTBA MEOU U €€ COeTUHEHNH, https://m.edsoo.ru/2bc0f9
UX IPUMEHEHUE 54
duznueckre 1 XUMUYECKUE
CBOICTRA IIMHKA U €T0 bubmorexa LOK

88 y https://m.edsoo.ru/b1f2be
COCOIMHCHUH, UX IPUMCHCHHUC. al
I'MIpOKCOKOMITIIEKCHI IMHKA o
[TpakTrueckast pabora Ne 8.

bu6mmoreka [JOK

Pemenue OKCIICPUMCHTAJIbHBIX

89 " https://m.edso0.ru/a6e352
3aj1a4 1o treme "MeTaibl ea
noOOYHBIX OArpynm" -
Pemrenne 3a1a4u pa3audHbIX bubmorexa HOK

90 P https://m.edso00.ru/a8b83d
THIIOB

83

O00011eHNEe U CUCTEMATU3ALNS bubmiorexa LOK

91 https://m.edsoo.ru/e91fe9

HN3YUYCHHOI'O MaTc¢purajia 1o TeMC

75
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"Merayuier"

KonTponbhas pabota no teme

bu6mmoreka [IOK

92 " " https://m.edso0.ru/83f63e
Merannbl
a3
AHanu3 pe3yJpTaToB bubnmoreka [JOK
93 KOHTPOJIbHON paboTHI, https://m.edso0o.ru/9ebff2f
KOPPEKIHMS OIHMOOK d
Pounb xumun B ob6ecrieyeHUH
YCTOMYMBOI'O Pa3BUTHS bubnnorexa [HOK
94 yenoBeuecTBa. [lonsrue o https://m.edsoo.ru/080fel
HAYYHBIX METOJ[aX UCCIICIOBAHUS fo
BEIIIECTB
HayuHble npuHIIHIIBI
OpraHMU3ali XUMUYECKOIO bubnuoreka [IOK
95 npou3BocTBa. [IpombIIeHHBIE https://m.edsoo.ru/2e45a4
CIOCOOBI TOTYYEeHUS BAXKHEHTITIX af
BEIIECTB
XUMHYECKOE 3arps3HEHNe bubnunorexa [JOK
96 OKPYXKArOIIeH CPeJIbl U €ro https://m.edsoo.ru/9f11bf
MHOCJIEACTBUS 51
bu6mmoreka [JOK
XHUMHS U 310pOBbE YETOBEKA.
97 https://m.edsoo.ru/a65527
JlexapcTBEHHBIE CpEACTBA 21
Xumus . Posib xuMun B bu6mmorexa [IOK
98 o0ecreueHny MUIIeBOn https://m.edsoo.ru/1f7b5b

0€30I1aCHOCTH

d2
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Kocmernueckue u

bu6mmoreka [IOK

99 nap(hroMepHbIe CpPeCTBa. 1 https://m.edsoo.ru/da42d5
BeITOBas XUMHUS a9
XuMHS B CTPOUTEIBLCTBE. bubnnoreka [HOK

100 | Baxueiime CTpOUTEIBHBIE U 1 https://m.edso0.ru/61e690
KOHCTPYKIIMOHHBIE MAaTEPUAITBI 03
XUMMSA B CEIIbCKOM XO3SHCTBE. bu6mmoreka [IOK

101 | Opranuyeckre U MUHEPAIbHBIE 1 https://m.edsoo.ru/fd3958
ynoOpenust d
Cucremaru3anus 1 0000IIeHne bubmorera [JOK

102 . 1 https://m.edsoo.ru/db979c
3HAHMI 110 TeEME

70
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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[Tpunoxxenue k paboueit mporpamme,
YTBEPKICHHOW MMPUKA30M JTUPEKTOpA
Ne OT « » 20
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B 10,11 kuaaccax
@®.1.0. yuntenss Kapnenko Mana BukropoBHa

KomnuectBo 1acoB B rog 102 ; KoJIM4ecTBO 4acOB B HEAECIIIO 3
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