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MNOACHUTEJIBbHAS 3AIINCKA

Pabouas mporpaMMa 1o XMMuu Ha YpOBHE CPEIHETO 00IIero 0Opa3oBaHus
paspabotana Ha ocHOBe DenepanbHOTO 3akoHA OT 29.12.2012 Ne 273-D3 «O6
oOpazoBanun B Poccuiickonn @enepaunun», TpeOOBaHUNH K pe3ylbTaTaM
ocBoeHUsl (enepanbHON 00pa30BaTeNbHOW MPOrpaMMBI  CpPEIHEro OOIIero
oo6pazoBanusi(DOII CO0), MPEICTABICHHBIX B denepanibHOM
rocyjapctBeHHOM oOpazoBarenbHOM craHjaapte COO, ¢ yuérom Konuenumu
npenojaBaHuss  y4eOHOro mnpeaMera «XUMHs» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — dPexepanuu, — peAM3yIOIIUX  OCHOBHBIE
0o0pa3oBaTenbHbIE TPOrPaAMMBbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bocnutanusi B Poccumiickoin @Penepanmu Ha nepuon a0 2025 roma»
(Pacnopstxenue [IpaBurensctea PO ot 29.05. 2015 Ne 996 - p.).

XvMHsI Ha ypOBHE YINIyOJIEHHOIO M3y4Y€HHs 3aHMMAeT Ba)XKHOE MECTO B
CHUCTEME €CTEeCTBEHHO-Hay4yHOro oOpaszoBaHusa ywamuxcs 10-11 kmaccos.
N3yuenne mnpenmera, peanuszyemMoe B YCIOBHSIX JIU(PdHEpEeHIIMPOBAHHOTO,
NpoQUIBHOrO O0y4YeHHs, MPU3BAHO OOECHEYHTh OO0IIE00pa30BaTEIbHYI0 U
OOILIEKYIbTYPHYIO MOJATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIMMYIO IS
ajanTaluy UX K ObICTPO MEHSIOIIMMCS YCIOBHUSIM KU3HHU B COLIMYME, a TAKXKE
ULl TIPOJIOJDKEHHS  OOy4eHHsl B OpraHu3alMsaX MNpodecCHOHAIBLHOrO
oOpa3oBaHHs, B KOTOPBIX XHUMHS SBISETCA OJHOM U3 MTPHOPHUTETHBIX
JVCIUILINH.

B mporpamme mo XMMuu Ha3HaueHUE NpeaMeTa «XHUMHsD MOIydaeT
MOAPOOHYI0O HHTEPIPETAMI0O B COOTBETCTBUM C OCHOBOINOJArarolIMMHU
nonoxeHusiMu ®I'OC COO o B3aMOOOYCIOBIEHHOCTH LIENEH, COlep KaHus,
pe3ynbTaToB OOY4YEeHHUS W TPEOOBAHWI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUAETENBCTBOM TOMY SIBJIIFOTCSI CIEAYIOIIME BBINOJHSAEMbIE IPOrPaMMOil 1O
XUMUU QYHKLIHH:

e HMH(POPMALMOHHO-METOMYECKAs, peann3alnus KOTOpOoll oOecrneyruBaeT
MOJIyYeHUE TPEJICTaBICHUs O LENsIX, COAep>KaHuu, oOILIel cTpaTeruu
oOy4eHMs, BOCIUTAHUS W pPa3BUTHI OOYyYalOIIUXCS CpPEICTBAMHU
MpeAMEeTa, U3y4aeMOoTo B paMKax KOHKPETHOTO poduIs;

e OpraHM3alMOHHO-TIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
onpeneneHue: MPUHLUUIIOB CTPYKTYPUPOBAHUS U TOCIEI0BATEIbHOCTU
M3y4YeHus: yueOHOro Marepurana, KOJIMYEeCTBEHHbIX U KaU€CTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0A0B K (POPMUPOBAHUIO COJIEPKATEIBHON OCHOBBI
KOHTPOJISL U OLIEHKM 00pa30BaTENbHBIX JOCTHKEHUN 00yYaroluxcs B
paMKax UTOTOBOH aTrTecTali B (OpME €IMHOTO TOCYAapCTBEHHOIO
HK3aMEHa M0 XMMUHU.

[Iporpamma aJist yriyOJIE€HHOTO U3YYEHUSI XUMUHU:

e YCTaHABIMBAET MHBAPUAHTHOE MPEIMETHOE COJIEpKaHKe, 00s13aTeIbHOE
JUIS U3YYEeHHS B paMKaxX OTIENbHBIX MpoQuiel, mpeaycMarpuBaeT
pacnpenesneHue M CTPYKTYpUpOBaHUE €ro IO Kiaccam, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e JIaéT MpUMEPHOE paclpeeieHre yueOHOr0 BpEMEHU, PEKOMEHIYEMOTO
TUTS U3YYCHHSI OTACTBHBIX TEM;

e TMpe/UIaraeT MNPUMEPHYIO MOCJIEI0BATEIbHOCTh H3Y4YEHUsl Y4eOHOro
MaTepuaia ¢ y4€ToM JIOTUKU MTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U
MEKIPEAMETHBIX CBS3EH;



e JaéT METOJIMYECKYI0O HWHTEpHpETalrio LeJled M 3aJady HU3ydeHHUs
npeiMeTa Ha yriyOJ€HHOM ypOBHE C YY4E€TOM COBPEMEHHBIX
OPUOPUTETOB B CHUCTEME  CpeAaHero  ooOimero  oOpa3oBaHUA,
collepKaTeIbHOM  XapaKTePUCTUKH  IUJIAHUPYEMBIX  PE3yJIbTaTOB
OCBOCHHMSI OCHOBHOHM 00pa3oBaTEeNbHOM MPOTrpamMMBbl CPEAHETO OOIIETO
o0Opa3oBaHusl (JTMYHOCTHBIX, METANPEAMETHBIX, TPEIMETHBIX), & TAKXKE
C YYETOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENIbHBIX JEHCTBUN
00y4Jaromierocs 1o OCBOCHUIO COJIEP>KaHUSI PEIMETA.

[To BceM Ha3BaHHBIM MO3ULIKAM B MPOrpaMMe MO XUMHUHU MPEAYCMOTpEeHa
IPEEeMCTBEHHOCTh € OOYYEeHHEM XHWMHUU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus. 3a TIpeAeliaMd YCTAHOBJICHHOM MpPOrpaMMoOd IO XUMHH
00s13aTeIbHOM  (MHBAapUAHTHOM) COCTAaBJSIONICH  cojep)kaHus  y4eOHOro
npenMera «XUMHs» OCTa€TCs BO3MOXKHOCTH BBIOOpAa €ro BapHATHUBHOM
COCTABJISIIONIECH, KOTOpas JIOJDKHA  ONPEAENSIThCS B COOTBETCTBUHM  C
HaIpaBJICHUEM KOHKPETHOTO Npoduisi oOydeHHUs.

B cootBercTBHM ¢ KOHuenTyaibHbiMU TonoxkeHusmu OI'OC COO o
HAa3HAYEHUU TPEIMETOB 0a30BOro W YIIIYOJIEHHOTO YpOBHEM B CHCTEME
muddepeHIupoBaHHOTO 00yUYeHHs Ha YPOBHE CPEIHEro 00IIero oopa3oBaHUs
XUMHUSI HA YPOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs HaIlpaBlIeH Ha pealnu3aluio
IPEEMCTBEHHOCTH C TOCIEAYIONIMM ATaloM TOJYyYEeHHUsS] XUMHYECKOTO
oOpa3oBaHMsI B paMKax HU3Y4YCHHUS CIEIUAIbHBIX €CTECTBEHHO-HAy4YHBIX U
XUMUYECKUX  JIUCHMIUIMH B By3aX M OpraHu3alusXx  CPEIHEro
npodeccoHanbHOTO O00pa3oBaHusi. B 9Toil cBs3u M3ydeHHE TMpeaMeTa
«X¥UMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha paCIIUpPEHUE U YIIIyOJIeHHE
TEOPETUYECKOW M MPAKTUYECKON TMOJTOTOBKH OOYYarONIMXCs, BBIOPABIINX
omnpenenéHHpli npoguib OO0ydeHHs, B TOM YHCJIE€ C MEPCIEeKTHBOU
MOCJICYIOMIETO TOJYYeHHs] XUMHUYECKOTO0 O0pa3oBaHUsS B OPTraHU3AIUSAX
npodeccronansHoro odpazoBanus. Hapsamy ¢ atum, B cBete TpedoBanuit ®I'OC
COO k maHupyeMbIM pe3ysibTaTaM OCBOEHUs (eepaibHON 00pa30BaTeIbHOM
IpOrpaMMbl CpeHero o01ero oOpa3oBaHMs W3Y4YEHUE MpeaMeTa «XUMHS»
OPUEHTHPOBAHO TAaKXK€ Ha peIIeHHWEe 3ajlad BOCHUTAHUS U COIHMAIBHOTO
pa3BUTHSL 00y4aromuxcsi, Ha GOPMHUPOBAHUE Y HHUX OOMICMHTEIUIEKTYaTbHBIX
YMEHUH, YMEHHUI palliOHAIN3allMd y9eOHOTO TpyJa U 0000IIEHHBIX CIIOCOOOB
JEeSATEeTbHOCTH, UMEIOIINX MEXAUCITUTUIMHAPHBIN, HAIIPEAMETHBIN XapaKTep.

CocraBnsomuMHu  mpeaMera  «XUMHUsS» Ha  YpOBHE  YIUIyOJIIEHHOTO
U3YYCHUS SBIAIOTCS yriayOia€HHbIE Kypchl — «Oprannyeckast xumusi» u «O01as
U HeopraHudeckas xuMmus». l[Ipu omnpeneneHun MOAXOAOB K OTOOpY U
CTPYKTYPHOM OpPTaHM3AIlMU COJCPKAHUS ATUX KypCOB B MPOTpaMMe MO0 XUMHH
3a ocHoBy mpuHATH monoxeHuss PI'OC COO o paznuuusx 0a3oBOro u
yrIyON€HHOTO ypOBHEH M3YUYEHUS TIPEAMETA.

OcHoBy coaepxkanust KypcoB «Opranuueckas xumusi»y U «OOmas u
HEOPraHWYeCKasi XUMHs» COCTaBIIACT COBOKYITHOCTh TMPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCSTINXCS K 0a30BOMY YPOBHIO M3yU€HHUS MpeaMeTa. ITa cucTemMa
3HaHUU TIOJy4aeT OmpeleiEHHOE TEOPETHUECKOEe IOMOJHEHHE, MO3BOJISIOIIEE
OCO3HaHHO OCBOUTH CYIIIECTBEHHO OoNbImuii 00BEM  (PAKTOIOTHUECKOTO
MaTepuana. Tak, Ha YriyOJEHHOM ypOBHE H3ydY€HHUs MpeaMera obecrieueHa
BO3MOXXHOCTh 3HAUUTEIHLHOTO YBEIUYCHHUS 00BEMA 3HAHUM O XUMUYECKUX
AJIEMEHTaX M CBOMCTBAX UX COCIMHEHUI HAa OCHOBE PACIIMPEHUS U YTITyOIeHUS
MIPEICTABJIICHUI O CTPOSHUH BEIIECTBA, XUMHUECKOU CBS3H U 3aKOHOMEPHOCTSIX
MPOTEKAHUSI PEAKIMH, pPacCMATPUBAEMBIX C TOYKHA 3PEHUS XUMUYECKON
KHHETUKA © TEepMOAMHAMUKH. VI3ydeHWe TepuoguvecKoro 3aKkoHa U



[lepuonuueckoid  cUCTEMBbl ~ XMMHMUYECKMX  JJIEMEHTOB  0Oa3upyercss Ha
COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOCHUHM ATOMA.
XuMHUecKasi CBSI3b OOBSICHSETCS ¢ TOYKU 3PEHUS] SHEPreTUYECKUX M3MEHEHUMN
npu e€ 00pa3oBaHUU U Pa3pylLICHUH, a TAKKE C TOYKU 3PEHUS MEXaHU3MOB €€
oOpa3zoBanus. M3ydeHuwe THUNOB peakuil JgOMOJHsAETCAS (QOopMUpPOBAHUEM
IPEICTaBICHUN 00 IEKTPOXUMHUYECKUX TMPOIECcCax U DJIEKTPOJIU3E PACILIABOB
U pacTBOPOB BEIIECTB. B Kypce OpraHM4eckod XWUMHUU IPU PACCMOTPEHUH
PEaKIIMOHHON CIOCOOHOCTH  COEIUHEHUM yiensieTcss 0co00e BHUMaHUE
BOIIpOocaM 00 DJJIEKTPOHHBIX 3(]PdekTax, O B3aMMHOM BIHMSHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKuil.

Ocoboe 3HaueHHWE HMEET TO, 4YTO Ha COJEpkKaHUE KYypCOB XHUMHUU
yrayOaE€HHOTO YpOBHA H3Yy4YEHHUS [UJIs KJIACCOB OMNPEAEIEHHOro Mpoduis
(rmaBHBIM 00pa30M Ha WX CTPYKTYpPY M XapakTep JIOMOJHEHHA K OOIIei
CUCTEME MPEIMETHBIX 3HAHMI) OKA3bIBAIOT BIUSHUE CMEXHBIC TPeAMEThI. Tak,
HampuMep, B COJEpPXKAHUU MpeaMeTa g KIacCOB XHUMHUKO-(DU3UYECKOTO
npoduiia 6oJbiioe 3HaYeHHE OyAyT UMETh 3JIEMEHThl y4eOHOTro MaTepuaia 1o
obOmeit xumuu. [lpu u3ydeHuu mnpenaMera B JIaHHOM cllydae akIeHT OyaeT
ClellaH Ha OOIIHOCTh METOJOB IO3HAHMS, OOIIHOCTh 3aKOHOB W TEOPUH B
XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISipHasi Teopusi (MOJIEKYJsipHasi TEOpHUs B
¢du3nKe), 3aKOHBl COXPAHEHHUS] MACChl M DHEPTUU, 3aKOHBI TEPMOJIUHAMUKH,
3JIEKTPOJIN3A, IIPEICTABICHUS O CTPOSHUU BEILLIECTB U JIPYTOE€.

B TO xe BpeMs B coOIep)KaHUM Ipeamera Uil KIAacCOB XUMMKO-
OroNoTUYeCcKOro nMpoduis OOIBIINI yIETbHBIN BeC OyIeT UMETh OpraHuYecKast
xumus. B aTOM ciiyqae mpenocTaBisieTcss BO3MOXHOCTh JiJisi  OoJiee
00CTOSITEILHOTO PACCMOTPEHUSI XWUMUYECKOW OpraHu3alii KIETKH Kak
OMOJIOTUYECKONW CHCTEMBI, B COCTaB KOTOPOH BXOJAT, K NpPUMEpPY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIUMUJbI, OCIKU, YTIEBOIbI, HYKJICHHOBBIC
KUCJIOTBI U apyrue. [Ipu 3TOM 3HaHUA O COCTaBE M CBOMCTBAX IMPEACTABUTEIICH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEILIECTB CIIY’KAaT OCHOBOHM ISl W3y4YECHUS
CYIIIHOCTH TIpO11eccoB (POTOCUHTE3, IbIXaHMSI, TUIIIEBAPEHUS.

miaHe (OPMHUPOBAHUS OCHOB HAYYHOTO MHPOBO33PEHUS, OCBOCHHS
OOIlIEHAayYHbIX METOJIOB TO3HAHUS W OIbITa MPAKTUYECKOTO TMPUMEHEHUS
HAy4YHBIX 3HAHUU H3Y4YEHUE TMpeaMeTa «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
OCHOBAHO Ha MEXKIIPEAMETHBIX CBS3SX C YUCOHBIMH MPEIMETAMHU, BXOSIIUMHU B
COCTaB  TMpeAMETHBIX  obnactelr  «EcTecTBeHHO-HAaydHbIE  MPEAMETHIY,
«Marematuka u nHbopMaTHKa» U «PycCKuil SI3bIK U IUTEpATYpay.

[Ipu usydyeHun yueOHOTO mpenMera «XUMHs» Ha YTIIYOJIEHHOM YpOBHE
TaK)ke, KaK Ha YPOBHE OCHOBHOTO M CpemHero oOmiero ooOpa3oBaHus (Ha
0a30BOM  ypOBHE), 3ajJayeii  MEPBOCTENEHHOW 3HAYMMOCTH  SIBIIACTCS
dbopMHupOBaHWE OCHOB HAayKH XHUMHM Kak O0JIaCTH  COBPEMEHHOTO
€CTECTBO3HAHMS, IIPAKTUYECKOM [EATEIbHOCTH YEJIOBEKa W OJHOIO U3
KOMITOHEHTOB MHUPOBOW KyJbTypbl. Perienue 3Tod 3amaund Ha yriayOn€HHOM
YPOBHE U3YUCHMUS MPEIMETA MIPEIIOIIAracT peaIn3aluio TaKuX LeIen, Kak:

e (opMupoBaHuEe MNpeACTaBICHUI: O MaTEpPHAILHOM EIMHCTBE MHPA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTH SIBIICHUW NPUPOABI, O MECTE
XMMHU B CHUCTEME €CTECTBEHHbIX HayK M €€ BeAylled poJu B
o0OecrieueHn YCTOWYMBOTO pa3BUTHUSL YEIOBEYECTBA: B PEIICHUU
po0JIeM DKOJOTHUECKOM, IHEPTETHUYECKON M MHUIICBON 0€30MacHOCTH,
B Pa3BUTUM MEJIULHHBI, CO3JaHUHU HOBBIX MAaTEPHAIOB, HOBBIX
HWCTOYHHUKOB SHEpIuu, B oOecrieueHun PalMOHAIBHOIO
IPUPOIONIONB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUA M OOIIEH



KyJIbTYphl ~YE€JOBEKa, a TakKKe HKOJOTMYECKH OOOCHOBAHHOIO
OTHOILIEHUS K CBOEMY 30POBbIO U IPUPOIHOU CPENE;

OCBOEHUE CHUCTEMBl 3HAHUMW, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBIIAIOLIEH €CTECTBEHHO-HAYYHOU KApTHUHBI MUpa:
(GyHIaMEHTAIbHBIX MOHATUH, 3aKOHOB U TEOPUN XMUMHUH, COBPEMEHHBIX
NPEACTABICHUN O CTPOCHUM BEIIECTBA HA PA3HBIX YPOBHSAX — aTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAaJIMOJIEKYJSIPHOM, O TEPMOAUHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX PEAKIUN, O
XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CHUCTEMax, 00
001X HAYYHBIX MIPUHIIMIAX XUMUYECKOTO IPOU3BO/ICTBA;
dbopMupoBaHue y  0OOydYaromuxcsi ~ OCO3HAHHOTO  TTOHHUMAaHUSs
BOCTPEOOBAaHHOCTH CHCTEMHBIX XMMUYECKUX 3HAHUU ISl OOBSICHEHUS
KITFOUEBBIX HJACH U MPOOJIeM COBPEMEHHOW XUMHHU, NI OOBSICHEHUS U
IIPOTHO3UPOBAHUs  SIBJICHUM, HUMEIOIIUX  E€CTECTBEHHO-HAYUYHYIO
OpPUPOAY; TPaAMOTHOTO pelIeHUsT MpoOJeM, CBS3aHHBIX C XWUMHUEH,
IIPOTHO3UPOBAHUs, aHajlv3a MU OLEHKU C IMO3ULHUM HKOJIOTMYECKON
0€e30macHOCTH  TOCHIEJICTBUI  OBITOBOM U MPOW3BOJICTBEHHOMU
JNEATEIbHOCTH YEJIOBEKA, CBS3aHHOM C XUMWYECKUM IPOU3BOJICTBOM,
UCIIOJIb30BAaHUEM U MepepabOTKOI BEIIECTB;

yrayOJeHue TMpejCTaBiICHUN O HAy4HbIX METOJax IIO3HaHWS,
HEOOXOMUMBIX JJI MPUOOPETEHUS] YMEHHM OPUEHTUPOBATHCS B MHPE
BEIIECTB M OOBSICHEHUS XUMUYECKHX SBJICHUMN, MMEIOIIMX MECTO B
IIPUPOJE, B PAKTUUECKOU JIESITEIBHOCTU U ITIOBCEAHEBHOM KU3HU.

B nnane peanuzainuu MepBOOYEPENHBIX BOCHUTATEIBHBIX U Pa3BUBAKOLINX
(GYHKIUNA TETOCTHON CUCTEMBI CpeHEro o01ero oopa3oBaHus Mpu U3y4YEeHUU
npenMera «XuMuUs» Ha yrayOn€HHOM ypoBHE O0COOYI0 aKTyalbHOCTb
IpUOOPETAIOT TaKKE 1IETU U 337241, KaK:

BOCTIUTaHUE YOCKIEHHOCTH B II03HABAEMOCTH SIBICHUH TPUPOIBI,
yBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JACTH TEOPETUYECKUX U
NPUKJIATHBIX UCCIICIOBAaHUN B XUMHUH, (POPMUPOBAHNE MUPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO U TO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CAaMOBOCIIMTAHMIO Ha  OCHOBE  YCBOCHUS
00I1IeYEeTIOBEUECKNX [IEHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX  HHTEPECOB, HMHTEIUICKTYaIbHBIX U
TBOPUECKUX CIIOCOOHOCTEH o0Oyuaromuxcsi, (pOpMUpPOBAHUE Y HHUX
CO3HATEJIBHOTO OTHOIIEHUS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY
0o0pa3oBaHMIO KaK YCIOBHUIO YCHEIIHOW MNPOPECCHOHAIBHOW U
OOIIIECTBEHHOMN JESITEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

(dbopMUpOBaHNE YMEHHI W HABBIKOB Pa3yMHOI'O MPHPOJIOIOIL30BaHNS,
pPa3BUTHE  DKOJOTHYECKOW  KyJbTYpPhl, TMPUOOPETEHHE  OIbITa
0OIIIECTBEHHO-TIOJIE3HON IKOJIOTUYECKOM IESITEIIbHOCTH.

OOmiee 4YMCIIO YacoB, MPEIYCMOTPEHHBIX JJs HW3Y4YeHHS XHUMHU Ha
yriayOJIeHHOM YpOBHE CpeAHero oduiero oopa3zoBanus, cocrapisier 204 yacos:
B 10 kmacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B
HEJICJIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

OPI'AHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer wu 3HaYeHUWE OPraHUYECKOM XUMHUH, MNPEACTABICHUE O
MHOT000pa3uK OPraHUYECKUX COCAMHEHUIA.

DNEeKTPOHHOE CTPOCHHE aToMa YIJIepoJia: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHUA. BaneHTHpIE BO3MOXKHOCTH aToMa yriepoaa. XUMUYECKasi CBS3b B
OpraHUYeCKUX COCAMHEHUSX. THUMbl TUOpUIM3AIMK aTOMHBIX OpOuTaNeH
yraepoja. MexaHu3Mbl 00pa30oBaHUS KOBAJICHTHOM CBSi3M (OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN). TUIBI TIepeKphIBaHUSI aTOMHBIX OpOWTajiei, 6- U T-
cBs3u. OnuHapHasi, BOMHAas U TpoitHas cBsa3b. CrocoObl pa3pbiBa CBs3E B
MOJIEKYJIaX OpraHudeckux BemiecTB. l[loHsTHE O CBOOOJHOM paauKale,
HyKj1eoduie u anexTpoduie.

Teopust crpoeHust opraHmdyeckux coenuHeHudd A.M. bBytiepoBa u
COBPEMEHHBIE TIPEACTABICHUSA O CTPYKType MOJEKYJd. 3HAYEHHUE TEOPUH
CTPOCHHUSI OPraHUYECKUX COCIUHEHUN. MONEKyIspHble W CTPYKTYpHbBIE
dbopmynbl.  CTpykTypHble (GOPMYJIbl  Pa3lUYHBIX BUJOB: pa3BEPHYTas,
COKpaméHHas, ckeinerHas. WM3omepus. Buasl wu3oMepuu: CTpyKTypHas,
POCTPAHCTBEHHAA. JEKTPOHHbIE A((PEKTHI B MOJEKYJaX OPTraHUYECKUX
COCIMHEHUM (MHYKTUBHBIN U ME30MEPHBIN A (PEKTHI).

[IpeacraBnenne o kiaccuuKalMu opraHudeckux BemiecTB. [loHaTue o
GYHKIIMOHATBHOU TpyIIIeE. I'omounorusi. ['omonoruueckue PAIBL.
Cucremarnueckass HOMEHKJIaTypa opranudeckux coeaunenuii (IUPAC) wu
TPUBHAIIbHBIE HA3BAHUS OTAEJIBHBIX MPEICTABUTENECH.

OcobeHHocTy U KiaccuUKaIUs OpraHuYecKux peakiuii. OKucIuTeIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUA B OPraHUYECKON XUMUH.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPALICHUIL:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYECKHX BEIIECTB M MaTepuajaMy Ha UX
OCHOBE, OMBITHl MO MNPEBPAICHUIO OPraHUYECKHX BEIIECTB MPU HArpeBaHUU
(raBnienue, OoOyrJIMBaHUE M TOPEHHE), KOHCTPYHPOBAHUE MOJIEIEH MOJEKYII
OpraHUYECKUX BEILECTB.

YriaeBoaopoasbl.

Anxanbl. ['oMonoru4eckuit psij ankaHoB, oomas ¢hopmysa, HOMEHKIATypa
U U30Mepusl. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB,
sp3-rubpuamsanus aTOMHBIX OpOMTaNEl yriepoma, G-CBA3b. (DUIMUYECKHE
CBOWCTBA QJIKaHOB.

XUMUYECKHE CBOWCTBA AJIKAHOB: PEAKUHMH 3aMEUICHUS, N30MepU3aluu,
JNETUAPUPOBAHUS, LIMKIIU3AIUH, IUPOIN3a, KpEKUHTa, ropenus. [Ipeacrapienue
0 MEXaHU3ME PEeaKLN pauKaIbHOTO 3aMEIIECHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUueHUs U MPUMEHEHUE AIKAHOB.

[Muknoankanel. OO6mias  Qopmyna, HOMEHKJIaTypa W H30MEpHS.
OcoOEHHOCTH CTPOCHHS W XUMHUYECKHX CBOWCTB MaiblX (I[UKJIOMPOTIAH,
UKJIOOYTaH) U OOBIYHBIX (IUKJIOTICHTAH, ITUKIOTEKCaH) IUKIIOAJIKAHOB.
Croco0bl IOJTyYEeHHS ¥ PUMEHEHHE ITUKJI0ATKaHOB.

Ankenpl.  ['oMonormveckuit  psg  ajdkeHoOB, oOmas  dopmya,
HOMEHKJIaTypa. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI
QJIKEHOB, SP--THOpUIW3AIMS aTOMHBIX OpOWTajel yriiepona, G- W 7T-CBS3H.
CtpykTypHas U reoMmeTpuyeckas (Luc-TpaHc-) u3oMepus. Pusnueckue



CBOMCTBAa aJKEHOB. XHMHMUYECKHE CBOICTBA: pEakUUd MPUCOCIUHECHHUS,
3aMEIICHUS B 0-TI0JI0KEHUE TIPU IBOMHOM CBSI3H, MOJIUMEPHU3ALUN U OKUCIICHHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE peaklMd Ha JBOMHYIO CBS3b.
CriocoObl OJTy4eHHs ¥ IPUMEHEHHE aJIKEHOB.

AJKaveHsl. Knaccuduxkanus aJIKaJEHOB (compsikEHHBIE,
U30JUPOBAHHBIE, KyMyauposarusie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOEHUS U
XUMUYECKUX CBOMCTB CONPsDKEHHBIX AueHOB, 1,2- u 1,4-mpucoenuHeHue.
[Tonmumepuzanust conpsKEHHBIX AUEHOB. CrocoObl MOMyYeHUs] U TIPUMEHEHHE
AJIKaIUCHOB.

Anxunbl.  ['omMonornueckuii  pan  alkuHOB, oOmas  dopmyia,
HOMEHKJIaTypa U HM30MepHs. DIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJl ~QJIKWHOB, SP-TUOpHIM3AIMsl aTOMHBIX OpOWTalleld  yriepoja.
@dusnyecKknue  CBOMCTBA  AJIKMHOB. XMMHMYECKHME  CBOMCTBA:  PEaKUUU
NPUCOEANHEHUS, AUMEPU3AIMU WU TPUMEPHU3ALUU, OKHCIeHUsA. KucinoTHbie
CBOWCTBA AaJKWHOB, HUMEIOIIMX KOHIIEBYIO TPOMHYIO CBsi3b. KauecTBeHHBIE
peaKkiMK Ha TPOUHYIO CBs3b. CIIOCOOBI MOMYYEHUSI U TPUMEHEHNE aTKUHOB.

ApomaTrueckue yrieBoAopojibl (apeHbl). ['oMonornyeckuii psij apeHoB,
oOmass  ¢dopMmyna, HOMEHKIaTypa ©  H30MEpHUsA.  ODJEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOEHHE MOJeKynbl OeH3oma. dusmyeckue cBOWCTBA
apeHoB. XMMHUYECKHE CBOMCTBA OCH30JIa U €r0 TOMOJIOTOB: PEAKIIUU 3aMEeIICHUS
B OEH30JbHOM KOJIBIIE U YTIEBOAOPOJIHOM paJUKale, Peakiuy MPUCOSIUHECHHUS,
OKHCJeHHE ToMosioroB Oenzona. [IpencraBieHne 00 OpPUEHTUPYIOIIEM
JEUCTBUM 3aMECTUTENIE B OEH30JbHOM KOJIbIIE Ha MPUMEPE AIKWIbHBIX
paaNKaIoB, KApOOKCUIBLHOM, TUIPOKCUIBLHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB ctuposa. llonumepusarius
ctupoia. CrocoObl MOTyYeHUs U MPUMEHEHNE apOMAaTUYECKHUX YTIIEBOI0POIOB.

[Mpuponuwiii  ra3. IlomytHeie HedTanble rTa3zpl. Hedts u e
npoucxoxaeHne. KaMeHHbIA yTroiab ¥ MpOAYKThl ero mnepepaboTku. CrocoObl
nepepaboTKu He(THU: TMEPEeroHKa, KPEKUHT (TEPMHYECKHH, KaTaTuTHYECKUN),
pudopmunr, nuponus. [Ipoayktsl mepepaboTku HedTH, WX TPUMEHEHHE B
IIPOMBIIIVICHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TajJOTeHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peaknuu
3aMEIIeHHs] TajoreHa Ha TUAPOKCOTPYIIY, HUTPOTPYIITY, IIHAHOTPYIIIY,
amMuHOrpymiy. JIeiicTBHe Ha TaJOreHIPOU3BOAHBIC BOJHOIO U CIHPTOBOTO
pacTBopa miénoun. BzanmoseiicTBrue AUrajoreHaJkaHoB ¢ MarHUEM W ITUHKOM.
[TonaTie 0  METa/NIOOPraHUYECKHX  COeQUHEHHsX.  VMcnonb3oBaHue
TJIOTeHIPOU3BOIHBIX YTJIEBOJOPOJAOB B OBITYy, TEXHUKE W TP CHHTE3E
OpraHUYeCKUX BEILECTB.

OKCIEpUMEHTAaIbHbIE METOAbl M3YYEHHUs BEIIECTB W HX MPEBPAIICHUIL:
u3ydeHue  (PU3MYECKUX  CBOWCTB  YIJIEBOJOPOJOB  (PacTBOPUMOCTB),
KaueCTBEHHBIX PEAKIIMI yTIIEBOJAOPOIOB PA3IMYHBIX KIACCOB (0OeCIIBEUMBaHUE
OpOMHOI WJIM MOAHOW BOJIBI, PACTBOPA MEPMaHraHaTa Kajus, B3aMOJICHCTBHE
alleTWJICHa ¢ aMMHAYHBIM pacTBOopoM okcuja cepedpa(l)), kauecTBeHHOE
oOHapy>XeHHE yTiepoJia U BOJOPOAA B OPTaHWYECKUX BEIIECTBAX, MOJIYYCHHE
ATUJICHA M W3YYEHUE €ro CBOWCTB, O3HAKOMJIEHHE ¢ KoJueKuusmu «HedTb» u
«Yromp», ¢ oOpasllaMH TIaCTMAacC, Kay4yKOB U PE3UHBI, MOJICTUPOBAHHE
MOJIEKYJI YTIEBOOPO/IOB U raJOTr€HIIPOU3BOAHBIX YTIIEBOIOPO/IOB.

Kucsopoacoaep:kanue oprannyeckue coeInHeHH .

[IpenenvHbie ogHOATOMHBIE CHUPTHI. CTpoeHHE MOJIEKYJa (Ha MpUMeEpe
MeTaHOJia U 3TaHo’da). ['omornormueckuii psia, obmias Gopmyna, HU30Mepus,



HOMEHKJaTypa u Kkiaccuduxanusa. Dusmdyeckue CBOICTBA MpeACIbHBIX
OJIHOATOMHBIX CIUPTOB. BOJOpOAHBIE CBSA3M MEXIY MOJIEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMU 3aMEIICHUS, JETUIpATallH, OKHUCIICHHS,
B3aUMOJCHCTBUE C OPraHMYECKUMH M HEOPTaHUYECKUMH  KHCIOTaMH.
KauecTBeHHass peaknus Ha OJHOATOMHBIE CHHUPTHL. J[lelicTBUE 3TaHONA H
METaHOoJIa Ha opranu3M uenoBeka. CrnocoObl MOMyYeHUS W NPUMEHEHHE
OJIHOATOMHBIX CITIUPTOB.

[Ipoctbie 3¢upsl, HOMEHKIaTypa U u3omepus. OcobeHHOCTH (PU3NYECKUX
Y XUMUYECKUX CBOMCTB.

MHOroaToOMHbIE CIUAPTHI — 3THICHIJIMKOIb U INHUIEPUH. PU3NYECKUE U
XUMHAYECKUE  CBOWMCTBA:  pEAKUMHM  3aMENICHUs,  B3aUMOJEUCTBUE  C
OpPraHMYE€CKMMH W HEOPTraHMYECKMMM KHUCJIOTaMH, KauyeCTBEHHas peaklMs Ha
MHOTroaToMHble  crnupThl.  IlpencraBieHue O  MEXaHU3ME  PEAKLHA
HykieomibHOro 3amemnienus. JleiicTBue Ha opraHu3m uesnoBeka. CrocoObl
MOJIYYEHUS U MPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®eHon. CTpoEHHE MOJIEKYJIbl, B3AUMHOE BJIUSHHE THUIPOKCOTPYIIIBI U
6eH3osbHOrO sAapa. Pusznueckue cpoiicTBa Pperosa. OCOOEHHOCTH XUMUYECKUX
cBoiicTB ¢enona. KauectBennolie peakiuu Ha (eHosn. ToxkcuyHOCTh (peHona.
Crnioco6b! ostydenus v npuMenenue penona. Genondopmanbaeruganas cMoa.

KapOonunbHble cOEIUHEHUS — aJbJACTUIbI W KETOHBL. DJIEKTPOHHOE
CTpO€HHE KapOOHUIBHON rpymmbl. ['oMojoruyeckue psbl aabJETHIOB |
KETOHOB, 0011as ¢popMyIia, U30MepUsi U HOMEHKIIaTypa. Pu3nuecKre CBOMCTBA
anbIAETUJOB M KETOHOB. XWMHUYECKHUE CBOMCTBA AaJIbJIETUJIOB U KETOHOB:
peakuuu npucoeauHeHus. OKUCICHUE AlIbJIETU/IOB, KAUECTBEHHbBIE PEAKIIMU Ha
anbaerubpl. CocoObl MOyYeHHUsST U IPUMEHEHHE alIbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE TpeeinbHble KapOOHOBBIE KHCIOTHL. (OcoOGeHHOCTU
CTPOCHHS MOJIEKYJT KapOOHOBBIX KHCIOT. WM3omepuss W HOMEHKJIATypa.
®dusnueckre CBOWCTBA OJHOOCHOBHBIX TMPEIETbHBIX KapOOHOBBIX KHCIIOT.
Bonopoansie cBsi3u MexAy MOJEKyJIaMH KapOOHOBBIX KHCIOT. XUMHYECKUE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEaKUs dTepUPHUKaAIINU, PEAKIINH C YIaCTHEM
yIAEBOAOPOAHOTO paaukaia. OCOOEHHOCTH CBOWCTB MYpPaBBUHON KHCIIOTHI.

[TonsiTue 0 mNPOU3BOMHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX 3dupax.
MHoroo0pasue kapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOMCTB HEIMPEACIbHBIX U
apoOMaTUYECKUX KapOOHOBBIX KHCJIOT, JTMKapOOHOBBIX KHCJIOT,

T'UJIPOKCUKApOOHOBBIX KUCIOT. [IpencraBuTeny BhICHIMX KapOOHOBBIX KHUCIOT:
CTEapHHOBAsI, NAIBMUTUHOBAS, OJICUHOBAS, JIUHOIE8A, TUHOIEHOB8As KUACIOTBHI.
CriocoObl IOJTy4eHHS M PUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxnble »¢upsl. ['oMonorudyeckuit psia, odmast Gopmyia, usoMepus u
HOMEHKIaTypa. OuU3ndeckue U XMMUYECKUE CBOMCTBA: TMIAPOJIM3 B KHUCJIOU U
IECJIOYHOM Cpelie.

Kupsl. Ctpoenue, pusnueckre U XMMHUYECKHE CBOMCTBA JKUPOB: THAPOJIU3
B KUCJOW U ImenoyHou cpene. OCOOEHHOCTH CBOWCTB KHPOB, COAEpPMKAIIUX
OCTATKH HEMPEAENIbHBIX KUPHBIX KUCIOT. JKUpBI B IpUPOJIE.

MBpbI14 KaK coJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JeiCTBUE.

Obmas xapakTepucTuka yrieBoaoB. Kinaccudukanus yrieBogoB (MOHO-,
IU- W TojJucaxapuibel). MoHocaxapuIbl: TJIOK03a, (QpPyKTO3a, TallakTo3a,
pubo3a, ae3okcupuOo3a. PU3NUECKHE CBONCTBA M HAXOXKICHHE B TMPHUPOJIC.
@ortocuHTE3. XHMMHUYECKHE CBOWCTBA TJIIOKO3BL: PEAKIUU C y4acCTUEM
CHUPTOBBIX M aJIbJETUIHOW TPYII, CIUPTOBOE U MOJOUYHOKHUCIOE OpOKEHHE.
IIpuMeHeHne TIIIOKO3bl, €€ 3HAUYE€HHWE B JKU3HEACSATEIBHOCTH OpraHu3Ma.
Jucaxapuapl: caxapo3a, MajbTO3a H JAakKro3a. BoccTaHaBIMBAOIIME W



HEBOCCTaHABIHMBAIOIINE aucaxapuisl. [ maponn3 aucaxapuaos. HaxoxaeHue B
npupojsie U npuMeHeHue. [lonmmcaxapuapl: Kpaxmai, TIMKOTEH W IeJUTI0NI03a.
CrtpoeHne MaKpOMOJIEKYJI Kpaxmaja, TTUKOTeHa W IIeJITI0NI03bl. Duzndyeckue
CBOWCTBa Kpaxmalla H I[EeJUTION03bl. XHMHUYECKHE CBOWMCTBAa Kpaxmana:
THIPONN3, KAueCTBEHHAs peakius ¢ HOAOM. XHMHYECKHE CBOWCTBA
[EJUTION03bl:  THAPOJIN3, TMOdy4YeHHe dPUPOB IeuTono3bl. lloHaTtne o0
MCKYCCTBCHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

OKCnepUMEHTAIbHBIE METOJAbl M3Yy4YEHHUs BEIIECTB U WX MPEBPAICHUN:
pPacTBOPUMOCTh PA3NUYHBIX CIUPTOB B BOJIE, B3aMMOJCHCTBHE JTaHOJA C
HaTpUEM, OKHCJICHHE 3THUJIOBOTO CIHMPTA B ajbJCTHA Ha PACKAIEHHOW METHON
IIPOBOJIOKE, OKHUCIICHHWE ATHJIOBOTO CIHpTa AMXPOMATOM Kaius (BO3MOXKHO
UCTIOJb30BAaHUE BHICOMATEPUAIIOB), KAUECTBEHHBIC PEaKIIMU Ha ajbJCTHIBI (C
ruapokcusiom  nuammuncepebpa(l) u  rugpokcupom  meau(Il)), peaxius
rmnepuHa ¢ ruapokcuaom  Menu(ll), xuMuueckue CBOMCTBa pacTBopa
YKCYCHOM KHUCJOTBI, B3aUMOJICHCTBHUE pACTBOpa TIIOKO3bl C THUIAPOKCHIOM
meau(1l), B3aumoelicTBre Kpaxmaia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX
3amau o TemaM «Cruptel U ¢eHonb», «KapOoHoBbie KuCHOTHL. CloXKHBIE

3(UpBD.
A3oTcoaep:kanue OpraHnyecKue coeTuHeHusl.
AMUHBI — OpraHuyYeckue Npou3BOAHbIE ammuaka. Kiaccudukarms

aMUHOB: anuaTUYeCKUe W apoMaTHYECKHE; TEpPBUYHBIC, BTOPUYHBIE W
Tpetuunbie. CTpoeHrue MoJIeKys, 001mas Gpopmyina, u3oMepusi, HOMEHKIATypa U
¢usznueckue CBOMCTBA. XUMHUYECKOE CBOMCTBA alu(aTUYECKUX aMHHOB:
OCHOBHBIE€ CBOWCTBA, aIKMJIMPOBAHUE, B3aUMOJCHCTBUE MEPBUYHBIX AMUHOB C
a30TucTou kucnoroit. Colu aJKuIaMMOHUS.

AHUIIUH — TpeNCTaBUTENb aMUHOB apomaTrudeckoro psga. CtpoeHue
aHwiInHa. B3auMHOe BIMAHHE TPyNnm aroMOB B MOJEKyJ€ aHUJIMHA.
Oco0EHHOCTH XMMHMYECKHX CBOMCTB aHWIWHA. KadecTBEHHBIE pEakluud Ha
anuuH. CrnocoObl TONydeHHs] U TpPUMEHEHHE anudaThudeckux aMUHOB.
[Toy4yenue aHwIMHA U3 HUTPOOESH30JIA.

Amunokuciotsl. Homenkmnatypa u uzomepus. OTaenbHbIe NPeACTaBUTENH
0-aMHUHOKHCJIOT: TJIMIWH, anaHuH. Ousmdyeckue CBOWCTBA aMHHOKHCIIOT.
XYWMHUYECKHE CBOWCTBA aAMUHOKHUCIOT Kak amM(pOTEPHBIX OPraHUuYeCKHUX
COCIMHEHUM, pPEaKIvs TMOJIMKOHJIEHCAlUU, OOpa30BaHHWE NENTUIHOWU CBS3H.
buonornyeckoe 3HaueHne aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak npupoansie nmoaumepsl. [lepBuunas, BTopuyHas U TPETUUHAS
CTpyKTypa OenkoB. XMUMHYECKHE CBOWCTBA OCJIKOB: THUIAPOJU3, JCHATypaIus,
KaueCTBCHHBIC PEAKIIUU Ha OCIKH.

DOKCneprUMEHTAIbHBIE METOABl M3Y4YEHHUs BEIIECTB U WX TMPEBPAICHUN:
pacTBOpeHHe OEKOB B BOJIE, JeHATypalus OCTKOB MPU HArpeBaHUU, I[BETHHIC
peaknmu Ha O€JIKM, pEeIIeHWe OSKCIEPUMEHTAIBHBIX 3a7a4 10 TeMam
«A3oTconepKalyue  OpraHWYecKkue  coeauHeHus» ©u  «Pacmo3HaBaHue
OPraHUYECKUX COCTUHECHUI.

BoicokoMouiekyJIsipHbIe COeTMHEHUSI.

OcCHOBHBIE TIOHSTHS XWMHH  BBICOKOMOJIEKYJISIPHBIX  COCIMHCHMIA:
MOHOMED, TIOJIUMEpP, CTPYKTYpHOE 3BEHO, CTEMEHb MOJIMMEpPU3AINHN, CPETHSISA
MoJIeKynisspHas Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISPHBIX
COCIMHEHUI — TIOJIMMEPHU3AIIHSI ¥ TTOJTMKOHICHCAITHS.

[Tomumepnbie Matepuanbl. [lmactmacchl (MONMMATUIICH, TOJTUIPOIUIICH,
MOJIMBUHWIXJIOPU], TOJUCTUPOJI, TOIUMETHIMETAKPIIAT, TMOJUKAPOOHATHI,
noJIMdTUIICHTEPEePTaNAT). Y T3S U TIepepadoTKa TIACTHKA.



DnacToMepbl:  HATypaJbHbIA ~ KaydyK, CHUHTETHYECKHE  KaydyKd
(OyTaIMeHOBBIN, XJIOPOIPEHOBLIN, U30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, WIEPCTh, MIENK), HMCKYCCTBEHHBIC
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KallpPOH U JIaBCaH).

[Tonmmepsbr CIEIUATBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
AJIEKTPOIPOBOISIINE MOJIUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

OKCIEepUMEHTAIbHBIE METOJAbl M3YUYEHHUs BEIIECTB U WX MPEBPAILCHUN:
O3HAaKOMJIEHWE C oOpasllaMi MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IlacTMacc, KaydyKoB, pEIICHHE HKCIEPUMEHTAJbHBIX 3a7ad I0 TeMe
«Pacno3HaBaHue MIacTMacc U BOJIOKOHY.

Pacuérurlie 3agaun.

Haxoxnenue MonekysipHO (OpMyIibl OPraHMYECKOro COEAMHEHUS IO
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXKIACHHUE
MOJIEKYJISIPHOM (hOpMYJIbl OPraHMYECKOTO COEAMHEHHsSI 1o Macce (00bEMYy)
IPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
pEaKIMi W/WUIM UCXOJHBIX BEIIECTB, YCTAHOBIIEHHUE CTPYKTYpPHOU (POPMYIIbI
OpPraHUYEeCKOTO BEIIeCTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
MOJIYYCHHUSI, ONPEIeNICHUE JOJIM BBIXOJA MPOJYKTA PEaKIMU OT TEOPETHUECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXINpeAMETHBIX CBsi3ed MpU HM3YYCHUH OPraHUYECKOM
xumuu B 10 Kjacce OCYIIECTBISETCS dYepe3 HCIOJIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TOHATUN, TaK W TOHSATHH, NPUHATHIX B OTACIBHBIX
peIMETax eCTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TMIOHSATHSA: SIBJICHUWE, HAay4YHBIH (aKT,
TUIOTE3a, TEOpHUs, 3aKOH, aHaju3, CHUHTE3, KiIaccu(pukaius, HaOII0JeHuE,
U3MEpEHUe, HIKCIIEPUMEHT, MOJIeIb, MOJICTTUPOBAHHE.

dusznka: Marepus, aroMm, D3JIEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYJIA,
OSHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OO0BEM, arperaTHoe COCTOSHUE
BEIECTBA, (PM3MYECKUE BEIUYMHBI, CAMHHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHSI,
Mmacca.

buonorus: knetka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTabOIM3M,
HACJIEICTBEHHOCTh, aBTOTPO(MDHBIN U reTepoTpoHBIN TUIT TUTAHUS, OpOKEHNE,
dboTOCHHTE3, NbIXaHUE, OCJIKH, YTJIEBOJbI, KUPBI, HYKICHMHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mose3Hbie HCKOMaeMbl€, TOTUIUBO.

TexHonorus: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHATIBLHOTO MUTAHUSA,
MOIOIIIE CPENICTBA, MATEPUAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMHUA

Teopernueckue 0CHOBbI XMMMH.

AtoM. CocTtaB aTOMHBIX siiep. XHUMHYECKHM 3jieMeHT. HM30Tombl.
CtpoeHue 37eKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA. JHEPTETUUECKHE
YpPOBHH U TOAYPOBHU. ATOMHBIE opOuTanm. Kraccudukammss XUMHUUYECKHX
3JIEMEHTOB (s-, p-, d-, f-amementnl). PacnpesnencHue 37JeKTPOHOB MO aTOMHBIM
opOuTansiM. JEKTPOHHbIE KOH(MUTYypallud aTOMOB DJIEMEHTOB TMEPBOTO—
4eTBEPTOTO MEPUOIOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, JIEKTPOHHBIE
KOH(HUTypamuu HOHOB. DJIEKTPOOTPHUIIATEIIHBHOCTb.



[lepuognueckuii 3akoH u llepuoandeckass cHUcCTEMAa XHUMHYECKHUX
snemeHtoB  J[.M. MenneneeBa. CBsI3p  NEPUOJMYECKOTO  3aKOHA H
[leproguyeckoil CHUCTEMbI XHUMHYECKHX 3JIEMEHTOB C COBPEMEHHON TEOpHUE
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTBIX W CIOXHBIX BEIIECTB IO TPYINaM U
nepuoaam. 3HaueHUe nepruoandeckoro 3akoxa J1.1. Menaeneena.

XuMUYecKass CBA3b. BHUABI XMMHUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs,
MeTainyeckas. MexaHu3mbl 00pa30BaHUsI KOBAJICHTHOM CBS3M: OOMEHHBIN U
JOHOPHO-AKIENTOPHBIA.  DHeprus W JiUHA  CBs3U.  [lonspHOCT®,
HAIIPaBJIICHHOCTh W HACHIIIAEMOCTh KOBAJIEHTHON CBs3U. KpaTHble CBs3H.
BonoponHas cBa3b. MeXMONEKYISPHBIE B3aUMOACHCTBHS.

BaneHTHOCTP M BaJ€HTHBIE BO3MOXHOCTU aTOMOB. CBS3b AJEKTPOHHOU
CTPYKTYpPhl MOJIEKYJ C HMX TE€OMETPUUYECKHMM CTpOCHHEM (Ha TMpuMepe
COEMHEHUI PJIEMEHTOB BTOPOIO MEPHUO/IA).

[IpencraBieHne O KOMIUIEKCHBIX COeIMHEHUsAX. COCTaB KOMILIEKCHOTO
HMOHA:  KOMIUIEKCOOOpa3oBareilb,  JIMTAHIbl.  3HAY€HUE  KOMILIEKCHBIX
coeauHeHuu. [IoHsATHE O KOOPAMHALIMOHHON XUMHUH.

BemectBa MOJIEKYJISIPHOIO Y HEMOJEKYJSIPHOTO  CTPOCHMS. THIIbI
KPUCTAJUIMYECKHUX PEIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonsatue o qucnepcHeix cucreMax. Mctunaeie pactBopsl. [Ipencrasienue
0 KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAKEHUSI KOHILIEHTPAIUU PACTBOPOB:
MaccoBasl JI0JIs BEIIECTBA B PaCTBOPE, MOJIApHAsl KOHIEHTpalus. HaceleHHbie
Y HEHACBHILIEHHBIE PACTBOPBI, PACTBOPUMOCTb. KpucTtamioruaparst.

Knaccudukanms v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
TpuBuanpHble HAa3BaHUsA OTHCIBHBIX IPEACTABUTEIIEM HEOPTraHUYECKUX
BEILIECTB.

Knaccudukanus  XuMUYECKUX  peakIuid B HEOPraHUYECKOH W
OpraHUYeCKON XUMUHU. 3aKOH COXPAHEHUSI MACChl BEUIECTB; 3aKOH COXPaHEHUS
U TIPEBpAICHUS SHEPTUU MPU XUMHUUYECKHX peakiusax. TemnoBbie 3¢hdeKTs
XMMHUYECKUX peakiui. TepMOXUMUYECKUE YPABHEHUS.

CkopocTh XMMHMYECKOM peakluuHh, €€ 3aBUCUMOCTh OT Pa3IU4HbIX
¢daktopoB. ['oMoreHHbIie ¥ reTeporeHHbIe peakiuu. Katanmus u kaTaan3aTopsl.

OOpatumble U HeoOpaTHUMBIE pEAKIMU. XHUMHYECKOE pPaBHOBECHE.
Koncranta xumnueckoro paHoBecHs. DaKTOpBI, BIMSIOINIME HA IOJIOKECHUE
XMMHUYECKOTO PAaBHOBECHS: TEMIIEPATypa, NABJICHUE U KOHLIEHTPALlUU BELIECTB,
ydyacTByromux B peakiuu. [Ipunuun Jle [larense.

Onektposutuueckas nuccoruanus. CUIbHBIE W Cla0ble AJICKTPOJIUTHI.
Crenenp aucconuanuu. Cpeaa BOJHBIX PACTBOPOB: KUCIOTHAs, HEUTpasbHasl,
menouHnas. Bopopoanwiii mnokazatens (pH) pactBopa. T['maponus cosei.
Peaxiiuu monHoro oomeHa.

OKUCIUTETbHO-BOCCTAHOBUTENbHBIE  peakiunu. (CTeneHb OKUCIEHUS.
Oxkucnautenb M BOCCTaHOBHUTENb. l[Ipoliecchl OKHUCIEHHSI M BOCCTAHOBIICHHSI.
Baknelinme OKHCIHTENIM M BOCCTAHOBHTEIHM. METOM 3JICKTPOHHOro OaiaHca.
DJIEKTPOJIN3 pAaCTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUIL:
pa3oKEeHWE NEPOKCHAA BOIOPOAA B MPUCYTCTBUM KaTajau3aTropa, MOIEIU
KPUCTAJUIMUYECKUX  PEmETOK, TMPOBEACHHE PEAKIMA HMOHHOTO OOMEHa,
ONPEAEITICHUE CPEABl PACTBOPOB € IMOMOILBIO UHAMKATOPOB, U3YUYECHUE BIIASIHUS
pasnUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW PEAKIHH U TOJIOXKEHUE
XMMHUYECKOTO PABHOBECHSL.

Heopranunyeckasi xummusi.



[Tonoxxenne HemeramioB B llepuoandeckoid cUCTEME XHUMHYECKHUX
sanemeHtoB J[.M. MengeneeBa M OCOOCHHOCTH CTPOCHHMS HMX aTOMOB.
du3nyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpUMeEpe
KHCJIOPOJIa, cephbl, hocdopa u yrieposa).

Bonopoa. [onyuenue, ¢pusndeckue U1 XMMUYECKHUE CBOMCTBA: PEAKIIMH C
METaJZIaMAd M HEMETaJUIaMH, BOCCTAaHOBUTEIbHBIE CBOMCTBA. [ MApHUIIBIL.
ToNNMBHBIE ATIEMEHTHI.

["anorensl. HaxoxaeHnue B npupojie, CocoObl MoayyeHus, Gpu3nueckue u
XUMHUYECKHUE CBOMCTBA. ['anoreHoBOAOPOIBL. Baxuenmue
KHUCIIOPOJICOJIepKAIllUe  COeNMHEeHUs  rainoreHoB.  JlabopaTtopHbie U
IIPOMBIIICHHBIE CIIOCOOBI MOJTy4YeHHUs rajioreHoB. [I[puMeHeHre rajJoreHoB u ux
COEIMHEHUM.

Kucnopon, o30H. JlaboparopHbie U MPOMBIILIEHHBIE CTIOCOOBI MOTyYEeHHUS
Kuciaopoa. Pru3nyeckue U XMuMHUYECKUE CBOMCTBA U IPUMEHEHUE KUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUIBL.

Cepa. Haxoxnenue B mpupojie, CHocoObl MOMydeHUs, (Ppuandeckue u
xuMuueckue cBorictBa. CepoBomopon, cyiabduasl. Oxcun cepri(IV), okcun
cepbl(VI). Cepaucras u cepHasi KUCJIOTHI M uX cojiu. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIIOTHI. [IpruMeHeHne cepbl U €€ COeITMHEHN.

Azor. Haxoxnenue B mpupojne, CrnocoObl TOJNy4eHHs, (U3NUECKHE U
XUMHYECKUE CBOMCTBAa. AMMUAK, HUTpUAbL. OKcuapl a3zoTa. A30THUCTasT H
a30THas KHUCIOTHI U WX coidu. OCOOEHHOCTHM CBOMCTB a30THOM KHCIOTHI.
[IpumeHeHure a30Ta ¥ €ro COeIMHEHUN. A30THBIE YI0OpEHUSI.

®docdop. HaxoxaeHnue B mpupoje, crnocoObl MOIydeHHs, PU3NUECKUE U
xumudeckue cBorctBa. Pochuanl u dochun. Okcunsl docdopa, hochopHas
kucnota u e€ comu. [Ipumenenue dochopa u ero coenunenuii. dochopusbie
yI0OpeHus.

VYriepoa, HaxoXIeHHE B TpUpoje. AJUIOTPONHBIE MOIUBUKAIIH.
dusnyeckue W XUMHUYECKHC CBOWCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX
yraepogom. Oxcup yriepona(ll), oxcun yrnepona(IV), yronpHas kucinoTa u e€
cosid. AKTUBUPOBAHHBIN Yroiib, aacopouus. Dymnepensl, rpadeH, yraepoaHbie
HaHOTPYOKHU. [IprMeHeHre MPOCTHIX BEHIECTB, OOpPa30BaHHBIX YTIIEPOJIOM, H
€ro COCIMHECHUM.

Kpemunii. Haxoxaenue B mpupoe, CocoObl moiayueHus, puandeckue u
xumudeckue cBorctBa. Okcua kpemaus(1V), kpeMHueBasi KUCI0Ta, CUITUKATHI.
[IpumeHeHne KpeMHHs M €ro coeauHeHuil. CTEKJIO, €ro MNOoJy4eHUue, BUIbI
CTEKJIA.

[Tomoxenne wMetamioB B llepuonnueckor cuUCTEME  XHUMUYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX 000JOYEK aTOMOB
MetauioB. O0mme ¢u3ndeckue cBoicTBa MeTauioB. [I[puMeHeHne MeTalIoB B
ObITy 1 TexHUKe. CIUTaBbl METAJIIOB.

DNEeKTPOXUMHUUYCCKUI Ppsii HampspkeHUH MeramuioB. OOmme crocoObl
MOTYYEHHUS METaJIJIOB: TUAPOMETAILTYPTHS, NUPOMETAITYPIus,
anekTpometasuryprusi. [lonstrue o koppo3un metamioB. CrocoObl 3allUuThl OT
KOPPO3UHU.

O6mras xapakrepuctuka MetamuioB [A-rpynmnsr [leproaudeckoit cucTeMsl
XUMHUYECKUX 7dyieMeHTOB. Hatpuit u kamuil: nonyudeHue, (QuU3NYECKUE U
XMMHUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTBIX BEMIECTB U UX COCAUHECHUM.

O6mras xapakrepuctuka MetaioB [IA-rpynmsl [lepuogundeckoit cucTeMsl
XUMHUYECKUX JJIEMEHTOB. MarHuii M KalbLMW: MOJydeHHe, (PU3NYeCKHue u



XUMHYECKUE CBOWCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U HMX COCIUHECHUI.
XKécTkocTb BOJIBI U CIIOCOOBI €€ yCTpaHEHHUS!.

AmoMuHMI: TIONTydeHHe, (U3MYecKHue U XUMHUYECKHE CBOMCTBA,
IPUMEHEHUE MPOCTOTO BEIIECTBA U €ro COCAMHEHH. AMQOTEepHbIE CBOWCTBA
OKCH/JIa U TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OO6miast xapakTepuUCTHKa MeTa/uioB mo0ouHbIX mnoarpynn (b-rpymm)
[Teproauyeckoil CUCTEMbI XUMHUYECKHUX JIEMEHTOB.

Pu3nuecKre U XMMUYECKUE CBOMCTBA XpoMa M €ro coeaquHeHUil. OKCHIbI
u ruapokcuibl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl u quxpomMatsl, Ux
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne U npuMEHEHHE XpoMa.

®u3nuecKkue M XHMHUYECKHE CBOWCTBA MapraHiia U €ro COCIUHEHUHN.
Baxneitmue coenunenus wmapranua(ll), mapranua(IV), wmapranuna(VI) u
mapranna( VII). [lepmanranat kamusi, ero OKUCIUTENbHBIE CBOMCTBRA.

Ou3nueckue M XUMUYECKHE CBOWCTBA JKe€le3a M €ro COCIMHEHUH.
Oxcunpl, rugpokcunbl u conu kene3a(ll) u xenesa(Ill). I[lomyuenue wu
IPUMEHEHHUE 5KEJI€3a U €ro CILIABOB.

Pu3nyecKkne 1 XMUMHUYECKUE CBOMCTBA MeIU U €€ coeauHeHul. [lomydyenue
Y IPUMEHEHUE MEU U €€ COCAUHEHUI.

[uuk: monydenue, pu3nMuecKue U XMMHUYECKHUE CBOMCTBA. AMQOTEpHBIC
CBOWCTBA OKCHUJA U TUAPOKCHUIA LHMHKA, THIAPOKCOKOMIUIEKCHI I[MHKA.
[IprMeHeHne IUHKA U €0 COCTMHEHU.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB UM UX IPEBPAILICHUIL:
U3ydeHue 00paslloB HEMETAIOB, ropeHue cepol, hocdopa, xenesa, MarHus B
KHCJIOPOJIE, U3YYECHHUE KOJUIEKIMH «MeTaulbl M CIUIaBbl», B3aHUMOJICHCTBHE
HIEJIOYHBIX W I[IETOYHO3EMEJIbHBIX METAUIOB C  BOJOM  (BO3MOXHO
UCIIOJIb30BAHUE BUJCOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M JKelie3a C
pacTBOpaMM KHUCJIOT U LIEJIOYEH, KAaUECTBEHHbIE PEAKIIMM Ha HEOPraHUYECKHUE
aHUOHBI, KaTHOH BOJOPOAA U KAaTHOHBI METajIOB, B3aMMOJCHCTBUC
THIPOKCUJIOB AIFOMUHHS M LIMHKA C PACTBOPAMU KHCJIOT M IIEJIOYCH, PELICHHE
AKCIEPUMEHTANIbHBIX 3a/1au 1o TeMam «l'amorensn», «Cepa U €€ COeTMHEHUS»,
«A30T U ¢ochop U UX COCAUHECHHS, «MeTannsl TIaBHbIX NOATPYII,
«Metasbl MOOOYHBIX MOATPYIIID.

XUMHUSA M KU3Hb.

Ponp xumum B obOecriedeHMHM YCTOWYMBOTO pa3BUTHS YEIOBEYECTBA.
[ToHdaTHe © Hay4yHBIX METOJAaX TO3HAHWS M METOJOJIOTUM HAyYHOTO
UCCIIEOBAHUS. Hayunsbie PUHIHUIIBI OpraHu3alld  XUMHUYECKOTO
npousBojCcTBa. [IpoMbIlIeHHbIE CTOCOOBI TMOMYYEHUS BaKHEUINIMX BEIIECTB
(Ha nmpuMepe NPOU3BOACTBA aMMHaKa, CEPHOM KHCJIOThI, METAHOJA).
[IpompiniieHHBIE CTIOCOOBI TMOJMYYEHUS METAUIOB U CIUIABOB. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAKWIEM Cpenbl W €ro ImociaeAacTBusa. Ponb xumum B
o0ecTieYeHUN dHEPIeTHICCKONM 0€30IMacCHOCTH.

XuMusi W 300pOBbe 4enoBeka. JlekapcTtBeHHble cpeactsa. IIpasuia
WCIIONB30BaHUSA JICKAPCTBEHHBIX MpenaparoB. Poiab XuMUM B pPa3BUTHH
MEIULIHBI.

XVMUSI TIUIIHA: OCHOBHBIE KOMITIOHEHTHI, TTUIIEBhIE J00aBKH. Poib xumuu B
o0OecrneueHny MUIIEeBOi 0€30MaCHOCTH.

Kocmernueckne u mapdromepusie cpenctBa. beitoBas xumms. [IpaBuia
0€30macHOr0 HMCMOJb30BaHUSI TPEMapaToB OBITOBONM XWMHH B TIOBCEIHEBHOM
KU3ZHU.

XuMHUsi B CTPOUTENBCTBE: BaXHEWINHME CTPOUTEIbHBIE MAaTepHAIIbI
(11lemMeHT, OETOoH).



XuMHUsI B CEIBCKOM XO3diicTBe. OpraHuyeckue ¢ MHUHEpPaJIbHbIC
ya00peHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pUaJIbl, KPaCKH, CTEKJI0, KEpaMHUKa.
Marepuansl i 31€KTpOHUKH. HaHOTEXHOIOT U,

Pacuérurlie 3agaun.

Pacuétel: Macchl BelecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, MAacce WM 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIMU BEILECTB,
Macchl (00BEMa, KOJWYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CJIM OIHO W3
BEILIECTB MMEET IpUMECH, Macchl (00bEéMa, KOJUYECTBA BEIIECTBA) MPOJIYKTa
peaKLMM, €CJIM OJHO M3 BEIIECTB JAaHO B BHUJE PacTBOpa C OMNPEACIEHHOU
MAacCOBOM JIOJIEW PACTBOPEHHOIO BENIECTBA, MACCOBOW JOJHM W MOJISIPHOM
KOHIICHTpAIIMM BEIIECTBA B PACTBOPE, MIOJM BBIXOJA MPOJAYKTa PEAKIHH OT
TEOPETUYECKU BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanm3zanust MeXOpeAMETHBIX CBSI3eHM NpH  M3y4YeHUH OOImeH u
HEOpraHW4YeCcKoM XUMHUU B 11 Kiacce OCyIIEeCTBISETCS 4epe3 HUCIOJIb30BAHUE
KaK OOINMMX €eCTeCTBEHHO-HAYYHBIX ITOHSATHUM, TaK M TOHSITHH, NPHUHSATHIX B
OTJEIIBHBIX MIPEIMETAX €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TIOHSATHS: SIBJICHHWE, HAy4HBIM (PakT,
TUIIOTE3a, TEOPHs, 3aKOH, aHAJIM3, CHUHTE3, KJIacCHU(MUKAILUS, MEPUOTUIHOCTD,
HaOII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT, MO/IEIb, MOJACITMPOBAHHE.

®dusuKa: Marepus, MHUKPOMHpP, MAKpOMHUpP, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, WOH, H30TOIIbl, PAAUOAKTUBHOCTb, MOJICKYJIA, SHEPTETUYECCKUHN
YpPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHE BEIECTBa,
uJeadbHbId Ta3, (PU3NUECKHWE BEIMYMHBI, CIUHMIIBI H3MEPEHUs, CKOPOCTh,
SHEpPTus, Macca.

buonorus: kietka, opraHusM, 3KOocucTeMa, Owocdepa, MeTabOIHM3M,
MaKpoO- ¥ MHKPOXJIEMEHTBI, OCIIKH, JKHPBI, YIJIEBOAbI, HYKJICHHOBBIC KHUCIIOTHI,
(hepMEeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK SHEPTHUU B SKOCHUCTEMAX.

I'eorpadms: mMuHEpasBl, TOpPHBIC IOPOJBI, IIOJE3HBIC MCKOIAaeMbIe,
TOILUIMBO, PECYPCHI.

TexnoJorus: XUMHYECKas MIPOMBIIIJIEHHOCTb, METaJLUTyprus,
CTPOUTEJIbHBIE MATEPUAIIBI, CEIBCKOXO3SIMCTBEHHOE IMPOU3BOACTBO, MHUIIECBAS
IPOMBIIIJICHHOCTh,  (papMaleBTHYECKass MPOMBIIIJICHHOCTb, ITPOU3BOJICTBO
KOCMETHUYECKHUX TMPEnapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTE€pHUaJIOB,
AJIEKTPOHHAS MIPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUSA IIPOI'PAMMDBLI 110
XM HA VIJIYVBJIEHHOM VPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IOJXOIOM B CTPYKTYypeE
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeAMeTa «XHUMHS» HAa YPOBHE CPEIIHETO
oOmiero o0pa3oBaHMsI BBIJICJCHBI CJIEAYIOIIUE COCTABISIONIUE: OCO3HAHHE
OOy4aroIMMUCS POCCUMCKOM TpaKJAaHCKOM WACHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTUIO, CaMOCTOSITEIBHOCTH W CAMOOIIPENICIICHUIO;  HAJIU4YHE
MOTHBAllMM K OOYYE€HHMIO; TOTOBHOCTbh UM CIOCOOHOCTh OOyYarouuxcs
PYKOBOJICTBOBAThCSl TPHUHATHIMU B OOIIECTBE TMpaBUJIaMU H HOpPMaMu
MOBECHUS; HAIMYUE MPABOCO3HAHMUS, YKOJIOTHYECKOM KYJIbTYphI; CIIOCOOHOCTD
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JINYHOCTHBIE PE3YIbTATBl OCBOCHHUS MpeaMeTra «XHUMHS» OTPaXKaroT
c(hOPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOM M MPAKTUYECKON JeATEIbHOCTH
oOy4Jaronuxcs B MpoIecce peaimsaiiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JINYHOCTHBIE PE3YyJbTAThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKkaroT
c(OpPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOM M MPAKTUYECKOU JIEATEIbHOCTH
oOydJaronuxcsi B Mpoiiecce peaansaiuy 00pa3oBaTebHON AesSTENbHOCTU, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHUSl  OOYYaIOIIMMHCS CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON [EATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YY€OHBIX U MO3HABATEIBHBIX 33]1a4, BHIMOJTHEHUU
XUMHUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU AEATEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

[EHHOCTHOTO OTHOWIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIIUIO
OTCYECTBECHHON XMMUM;

yBaKEHUSI K MPOIIECCY TBOPUECTBA B OOJACTH TEOPHUH M MPAKTHYECKOTO
NPUWIOKEHUSI XWUMHUHU, OCO3HAHUS TOTO, YTO J[IaHHBIE HAYKH €CTh pe3yJbTar
JUTMTENIbHBIX HAOIOACHUM, KPOMOTIUBBIX OKCIIEPUMEHTAIBHBIX TOWCKOB,
MIOCTOSIHHOTO TPYy/a YYEHBIX U MPAKTUKOB;

MHTEpeca W MO3HABATEIbHBIX MOTHUBOB B MOJYYEHHH U TOCIECAYIOUIEM
aHanu3ze  WHPOpPMAIIMM O  TEPEAOBBIX  JOCTIXKCHHUSX  COBPEMEHHOM
OTCYECTBCHHON XMMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallUHd, CBSI3aHHBIE C XUMHUYECKUMU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHbBIEC PEIICHUS, OPUCHTHPYSACh Ha MOPAIHHO-
HPABCTBEHHbBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE MOBEAECHUE U MOCTYNKH CBOMX TOBAPHUILEH C
MO3UIIMHA HPABCTBEHHBIX M TMPABOBBIX HOPM M C YYETOM OCO3HAHUSA
ITOCJIEACTBUAN ITOCTYIIKOB;

4) popMupoBaHMsA KYJIbTYPHI 310POBbSI:



NOHUMAaHUsl IIEHHOCTEW 370poBOro © 0Oe30MacHoro obpasza >KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (hM3UUECKOMY U
NICUXUYECKOMY 310POBBIO;

coOJIFOICHUS TpaBWJI 0€30MacHOTO OOpaIlleHUs] C BEIIeCTBAaMU B OBITY,
MOBCEIHEBHOM )KU3HH, B TPYJOBOM AEATEIBbHOCTH;

NOHUMAHHS LIEHHOCTH TPaBWUJI HWHIWBUAYAIBHOTO W KOJUIEKTUBHOTO
0e30macHOr0 TMOBEJCHUS B CUTYyallUsX, YTPOKAIOIMIMX 3J0POBBI0O U KU3HU
JIIOJICH;

OCO3HAaHMSI  MOCIHEACTBUM WU HENPUATHS  BPEAHBIX  MPUBBIYEK
(yrmotpe06aeHus ajKoroJisi, HAPKOTUKOB, KypEeHHS );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e0OHO-HCCIIEIOBATEIbCKON
JeSTEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYrHMX BHJAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYaCTHUE B PpEIICHUH MPAKTUYECKUX 3a/1ad
COIMAJIbHON HAIMpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO MPOQECCUil Pa3IMYHOro poja, B
TOM YHUCJIE HA OCHOBE IPUMEHEHHS TPEAMETHBIX 3HAHUI 110 XUMUH;

YBAXEHHS K TpyAy, JIOASIM Tpylda U pe3yJbTaram TpPYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUAYAJIBHON TPacKTOPHUH
oOpazoBanusi, Oyaymieit nmpodeccun U peaau3aiui COOCTBEHHBIX YKU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U TTOTpeOHOCTEH 00IIECTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKU IE€JIECO00PA3HOTO OTHOIICHUS K MPHUPOJAEC KaK MCTOYHHKY
CYILIECTBOBAHUS KU3HU Ha 3eMUIIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHX MTPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATIBHOW CPEIBI;

OCO3HaHUS HEOOXOJMMOCTH UCIOJIb30BAHUSI JOCTIKEHUW XUMUU IS
pelIeHUs BOIPOCOB PAllMOHAIBHOTO NPUPOJOTNOJIb30BAHHS;

AKTUBHOTO HEINPUATHS JICMCTBUM, IPUHOCAIIUX BpPEN OKPYKAKOIIEH
IPUPOAHON CpeJie, YMEHHUS IPOTHO3UPOBATh HEOIATOMPUSITHBIE SKOJIOTUUECKHE
MOCJIEICTBUA NMPEIINPUHUMAEMBIX IEUCTBUI U MPEAOTBpAIATh UX;

HaJu4usi Pa3BUTOrO0  HKOJOTHMYECKOTO  MBIIUICHHS, HSKOJOTHYECKON
KYJbTYpbI, OIbITA JEATEIBHOCTH SKOJOTHYECKON HAMNpPABICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCS UMY B MIO3HABATEIBLHOM, KOMMYHUKATUBHON U COLMAIBHOM
MPaKTUKE, CIOCOOHOCTM W YMEHHSI aKTHMBHO MPOTHUBOCTOSTH HJICOJOTHI
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHS
HayK{ 1 00IIIECTBEHHON MTPAKTUKH;

MOHUMAaHUS CHENMU(PUKN XUMUU KaK HayKd, OCO3HAaHHS €€ pOJu B
(dbopMHpPOBaHNY PAIMOHATEHOTO HAYYHOTO MBIIIJICHUS, CO3MaHUH IIEIIOCTHOTO
MIPEACTABICHHS 00 OKPYIKAIOIIEM MHUPE KaK O €MHCTBE IPUPOBI U YEIOBEKa, B
MMO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JJII COBPEMEHHOUN
UUBWIN3ALMA: B €€ T'yMaHUCTHUYECKON HANpaBICHHOCTH M Ba)XXHOU pOJIK B
CO37IaHUU HOBOW 0a3bl MaTepUATBHOW KYJIBTYpPbI, B PEIICHUU TIOO0ATHHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA — ChIPbEBOM, IHEPTETUUECKOM,



NUIIEBOM M DKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
00ecreyeHnr YCIOBUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)KJI0T0 4JieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTU: TMOHHMMAHHS CYIIHOCTH METOJ/IOB
MO3HAHUSA, HUCIOJb3YEeMBbIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh MOJydyaeMble 3HAHUS JUIsl aHali3a U OOBICHEHMS SIBICHHIM
OKPYXAIOIIET0 MUpa U MPOUCXOASANIMX B HEM H3MEHEHUU, YMEHHUs JAesaTh
000CHOBaHHBIE 3aKJIIOUCHHUS HAa OCHOBE HAyYHbIX (AKTOB U HMMEIOUIUXCS
JAHHBIX C IEJIbIO TTOJIYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCHOJb30BATh XUMHUYECKUE 3HAHUS IS
penieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYaIIUX;

UHTEpeca K MO3HAHUIO, UCCIIEI0BATENHCKON JeATEIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTMBHOMY IIOJYYEHHIO HOBBIX 3HAHUI 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEpeca K  OCOOCHHOCTSAM  Tpyla B  pa3luyHbIX  cdepax
poeccCuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpenMeTHbIE PE3YJbTAaThl OCBOCHUS NPOrpaMMbl IO XUMHUHM Ha
YPOBHE CpEeAHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble 1 (QOPMHUPOBAHUS ~ MHUPOBO33pPEHHUS  OOyYaronIuxcs
MEXIUCUUILIMHAPHbBIE (MEXIpeMETHBIC) OOIIIeHayYHbIE MOHSATHUS,
OTpa)karolue IEJIOCTHOCTh HAYYHOM KapTUHBI MUpA U CHElU(UKYy METOIOB
MO3HAHUA, WCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAy4YHBIM (PaKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U JPYTHE);

YHUBEPCAIbHbBIC y4eOHbIe NENCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), obOecrneunBarone (GopmMupoBaHue
(GYHKIIMOHATBHOM IPAMOTHOCTH M COLUATTBHON KOMIETEHITUU O0YyJarOIINXCS,

CIIOCOOHOCTH O0y4JaroIINXCsI UCII0JIb30BATh OCBOCHHBIC
MEXIUCUUILUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W  YHUBEPCAIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOMN M COIMATLHOM MPaKTHKE.

MeranpenMeTHbIE PE3yibTaThl OTPAKAKOT OBJIAJICHUE YHHBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABATECIbHBIMA, KOMMYHHKATUBHBIMA H  PETYJISITUBHBIMHU
JNEUCTBUSIMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSTENIbHO  (popMyNIUpoBaTh H  aKTyaIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeaesaTh 1IN ACATEIbHOCTH, 3ajlaBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS, COOTHOCHUTH PE3YIbTaThl JEATEIIBHOCTH C MOCTaBJICHHBIMU
LIEJISIMU;

HCIIOJIb30BaTh MPU OCBOCHUU 3HAHUW MPUEMBI JOTUUECKOTO MBIIUICHUS:
BBIJICJISITh XapAKTEPHbIE MPU3HAKU MOHITUN U YCTaHABIMBATH UX B3aUMOCBSI3b,
MCIIOJIH30BaTh COOTBETCTBYIOIIHE TIOHSTHS U1 OOBSICHEHUS OT/IETBHBIX (PAaKTOB
U SIBJICHUM;



BBIOMpATh OCHOBAaHUA M KPUTEPUHU IS KJiacCU(UKAIMU BEIIECTB H
XUMHUYECKUX PEaKIUii;

yCTaHABJIMBATh MPUYUHHO-CIEACTBEHHBIE CBS3M MEXKAY H3Yy4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXACHUS (UHIYKTUBHbBIC, AECIYKTUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

OPUMEHSATh B MpOIECCe TMO3HAHUA  MCHOJb3yeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBbIE)  MOJENH, MpeoOpa3oBbIBATH  MOJIEIbHBIC
OPENCTaBIICHUS — XUMHUYECKMM 3HaK (CHMBOJI) DJIEMEHTa, XHUMHUYECKas
dbopmyna, ypaBHEHHE XHUMHYECKON peaklud — TPU PEIICHUU YYEOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3aJ]a4, MPUMEHSITh Ha3BaHHbIE MOICIbHBIC
IIPE/ICTABIICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB
U XUMHYECKUX PEAKIIUM.

2) 0a30BbI€e MCCIeI0BaTEIbCKHE JeiiCTBUA:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XMMUYECKUX
peaKuii;

dbopMynupoBaTh €M M 33Jadyd  UCCIEIOBaHUS, HCIOJIb30BaTh
MIOCTABJICHHBIE M CaMOCTOSITEIbHO CPOPMYIUPOBAHHBIE BOIPOCHI B KadyeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI /I (DOPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
PaBUJILHOCTH BBHICKA3bIBAEMBIX CYXKJICHHI;

BJIQ/JICTh HAaBBIKAMU CaAMOCTOSITEIBHOTO IIJIAHUPOBAHUS M TMPOBEICHUS
YUYEHMUYECKHX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 3a
XOJIOM  TIpollecca, CaMOCTOSATEIBbHO IPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBath 000OIIEHHUS U BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTHU
PE3yNbTaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOACIIAHHON
pabore;

npuoOpeTaTh OMNBIT YYCHUYECKOW WCCIEeNOBATEILCKOW M TPOCKTHOU
NEeSATEILHOCTH, TPOSIBISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOWCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a/lad, MPUMEHEHHIO DPa3TUYHBIX
METOJIOB MTO3HAHUSI.

3) pa6ora c ungopmanmeii:

OPUEHTHUPOBATLCS B PA3IMYHBIX HCTOYHHMKAX HHPOpManuu (Hay4dHO-
NOMmyJIsipHasi JIMTepaTypa XUMHUYECKOTO COJACpKaHWs, CIPaBOYHBIE MOCOOMS,
pecypchbl HTepHeTa), aHaIM3UpOBaTh HH(POPMAIIUIO PA3IMYHBIX BUIOB U (popm
IpeICTaBIICHNUS, KPpUTUYECKA  OIEHWBaTh €€  JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTD;

(dbopMyIHpOBaTH 3aITPOCHI U IPUMEHSITH Pa3TUYHBIC METOIbI PU TTOUCKE U
orbope wuHPOpPMAIMKA, HEOOXOAUMOMN MJIS BBIMOJHEHUS YYEOHBIX 3a7ad
OIPEACIEHHOTO THUIIA;

MpruoOpeTaTh OMBIT UCIOJIb30BAaHUSI MH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JTUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAIbHYIO (OpMY TpEICTaBICHUS
uHpopmaruu (cxembl, rpadyKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIh30BaTh HAYYHBIM $I3BIK B KaueCTBE CpeICcTBa MpH padoTe C
XUMUYECKON WH(}OpMaImen: NpUMEHSITh MEXIpeAMEeTHbIe (pu3nyeckne u
MaTeMaTU4ecKne) 3HaKu W CHMBOJBI,  (opmynsl, abOpeBUATYpHI,
HOMEHKJIATYpPY;

HUCIIOJIBb30BaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATIAAHOCTH.



KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOM TEMbI B X0JI€ AUaJIOra
W/WJIM TUCKYCCHUM, BBICKA3bIBATh UACH, POPMYIUPOBATH CBOU MPEITIOKEHUS
OTHOCHUTEJILHO BBIIOJTHEHUS MPE/JIOKEHHOM 3a1auH;

BBICTYIIATh C Hp@SGHTaHHCﬁ PE3YJILTATOB MMO3HABATEIBLHOU JACATCIIBHOCTH,
IMOTYYCHHBIX CAaMOCTOATCIIBHO HWJIX COBMCCTHO CO CBCPCTHUKAMH IIPpH
BBIIIOJJTHCHUHX  XHMMHUYCCKOI'O OKCIICpHMCHTA, HpﬂKTPI‘lCCKOfI pa60T1>1 110
HCCJICAOBAaHHUIO CBOMCTB HN3y4aCMbIX BCIICCTB, pCain3alliu y‘l€6HOFO IIPOCKTa,
)51 (bOpMYJII/IpOBaTI) BBIBOJAbI IIO PpPC3yJibTaTaM HpOBCI[éHHI:IX I/ICCJIGIIOBaHI/Iﬁ
HYTéM corjiaCoBaHUus HOSI/II_[I/Iﬁ B X0AC O6CY)KI[GHI/IH 1 0OMEHa MHCHHSIMH.

PerJISITI/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPlSI:

CaMOCTOSITENIBHO IIJIAaHUPOBATh U OCYILECTBIATh CBOIO ITO3HABATEJIBHYIO
JESATENBHOCTh, OIpeneisas €€ Leau U 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBAaTh MpejaraeéMblii alropuT™M JEUCTBUM IpHU
BBIIIOJIHEHUH YYE€OHBIX M HCCIIEOBAaTEIbCKUX 3a]ad, BBIOMpaTh HauoOojee
3¢ (pexTuBHBIN cNOCOO0 MX pElIeHHs C YYETOM MOJYYEHHUS HOBBIX 3HAHUUA O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYIIECTBIIATH CaMOKOHTPOJIb JICATEIIPHOCTH Ha OCHOBE camMoOaHajIu3a W
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIe pe3ynbTaThl OCBOSHHS IIPOTpaMMbl 10 XUMHHM Ha
yriyOJIEHHOM YPOBHE Ha ypOBHE CpeaHero oOiiero oOpa3oBaHUs BKIIOYAIOT
crienuduyecKue sl yaeOHOro npeaMera « XuMus HaydHbIC 3HAHUS, YMEHUS U
CIIOCOOBI ICUCTBUI IO OCBOCHHUIO, HHTEPIIPETAIIUH U MTPEOOPA30BAHMIO 3HAHHM,
BUJIBI JISATECIIBHOCTH TI0 TIOJIYYCHHUIO HOBOTO 3HAHUS M NMPUMCHCHUIO 3HAHUU B
Pa3JIMYHBIX YUCOHBIX CUTYyAIUsAX, a TAKKE B PCATbHBIX )KU3HCHHBIX CUTYAITUsX,
CBS3aHHBIX C XUMHEH. B mporpamMme mo XUMHH TPEIMETHBIE PE3yJIbTAThI
MIPEICTABJICHBI TIO TO/IaM H3yUCHUS.

10 KUIIACC

[IpenMeTtHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUSD)
OTPaXaroT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHHUI: O MECTE U 3HAYCHUU OPTaHMYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAayK U €€ POJIi B 00ECIEYECHUN YCTONIHBOTO
Pa3BUTHS Y€JIOBEUECTBA B PEIICHUU MPOOJIEM YKOJIOTHIECKOM, YHEPTeTUIECKON
M THIeBod O€30MacHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3IaHUA HOBBIX
MaTepuaioB, HOBBIX HCTOYHHUKOB DSHEPTHHM, B OOECIICUEHUU PAIMOHATIHLHOTO
MIPUPOIOTIOIB30BaHMS, B (POPMUPOBAHUN MHUPOBO33PEHUS M OOIICH KYIbTYphI
YeJIOBEKa, a TaKXKe DKOJIOTMUYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JJ0POBBIO U IPUPOAHOM CPELE;



BJIQJICHAE CUCTEMOM XHMMHUYECKMX 3HAHUH, KOTOpas BKIIOYAET:
OCHOBOINOJIATAIOIINE TOHATHUS — XUMUYECKUH JJIEMEHT, aToM, SApO H
DJIEKTPOHHAs 000J0YKa aroma, s-, P-, d-aTOMHBIE OpOWTANIM, OCHOBHOE WU
BO30YKJIEHHOE COCTOSIHUS aroMma, ruOpuau3anusi aTOMHBIX OpOWTaliel, WOH,
MOJIEKYJa, BAJEHTHOCTb, AJEKTPOOTPHUIATEIBbHOCTh, CTEIEHb OKHUCIICHUS,
XUMUYECKasi CBS3b, MOJb, MOJISIpHAasi mMacca, MOJISIPHBIA OOBEM, YIIIEpOJHbBIN
CKeneT, (yHKIMOHAIbHAs TPYIIa, pagudKall, CTPYKTYpHbIE (HOPMYJIbI
(pa3BEpHYThIE, COKpalIEHHbIC, CKEJETHBIE), H30MEpUs CTPYKTypHas H
IPOCTPaHCTBEHHAs (F€OMETPUYECKAsl, ONITUYECKAs ), U30MEPhI, TOMOJIOTHYECKUI
psll, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE
COEMHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCMHEHHUS; TEOpUM, 3aKoHBI (repuoamdeckuii 3axkoH JI. . MeHneneena,
TEOPUsl CTPOEHUS OpraHnyeckux BeuecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHS
Macchl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAILLICHUS SHEPTUU MPU XUMUYECKUX
peaKimsx), 3aKOHOMEPHOCTH, CUMBOJINYECKU I SI3BIK XUMUH,
MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE IMOHUMAaHUS MPUYMHHOCTU H
CUCTEMHOCTH XHMHUYECKMX SIBJICHHUW; NPEACTaBICHUS O MEXaHU3Max
XUMHAYECKUX peakuuu, TEPMOANHAMHUYECKUX u KUHETUYECKUX
3aKOHOMEPHOCTSIX HMX NPOTEKaHUs, O B3aMMHOM BJIMSIHUA aTOMOB WM TPYIII
aTOMOB B MOJIEKYJIaX (MHAYKTHUBHBIN U Me30MepHBIN 3P hEeKThl, OpUeHTAHTHI | 1
Il poma); ¢akronorudyeckue CBEICHUS O CBOWCTBAaX, COCTaBe, MOJYYCHUH U
0€30MacCHOM HCIIOJIb30BAHUM BAKHEWINIUX OPTaHMYECKHX BEUIECTB B OBITY U
PAKTUYECKON JIEATEIbHOCTH 4YeJIoBeKa, OOIIMX HAy4HbIX MPUHIUIAX
XUMUYECKOTO TPOU3BOJACTBA (Ha TMpUMepe MPOU3BOJACTBA  METAHOJIA,
nepepadoTku HeTH);

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBISATh XapaKTePHbIC MPU3HAKU TIOHSITHH,
YCTaHABJIMBaTh WX B3aMMOCBA3b, HMCIOJIb30BATH COOTBETCTBYIOIIUE MOHATHS
IIPU OMMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COETUHEHHII;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJII COCTABJICHUSI MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (PopMyI
OpraHUYECKUX BEIECTB;

COCTaBJIATh YPaBHEHHS XHUMHYECKHX pEaKkUUl U pacKpblBaThb HX
CYIIHOCTb:  OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUA  MOCPEICTBOM
COCTAaBJICHHSI DJICKTPOHHOTO OajaHca dTUX peakiii, peakiuii HOHHOTo 0OMeHa
NyTEM COCTABJICHHS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;

U3rOTaBIIMBaTh  MOJEIM  MOJEKYJ OpPraHMYeCKUX  BEIIeCTB IS
WJUTIOCTPALMKA KX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUSI;

c(hOPMUPOBAHHOCTh  YMEHUHU: YCTaHaBJINBATh MPUHA/JICKHOCTD
M3YYCHHBIX OPraHUYECKUX BEHIECTB IO HMX COCTaBy MU CTPOEHUIO K
ompenenéHHOMY KJacCy/TpyIie COCNWHECHHM, JaBaTh WM Ha3BaHUA TIO
cucrematniueckod HoMmenknatype (IUPAC) u npuBOauTh TpUBHAIBHBIC
Ha3BaHMS [JI1 OTACJIbHBIX NpPEACTaBUTENICH OPraHUYEeCKUX BEIIECTB (ITHIIEH,
aleTWICH, TOJYOJd, TIUIEPUH, OSTWICHIVIMKONb, (eHon, dopmanbaerus,
aleTalNbJIeTu]l, alleTOH, MypaBbUHas KHUCIIOTa, YKCYCHAsl KUCIIOTa, CTEApPUHOBAs,
OJICMHOBAsA, MaJIbMUTHHOBASI KUCIOTHI, TJIUIMH, aJJaHWH, MajibTo3a, QPYKTO3a,
AQHWUJIMH, JTUBUHWII, U30TIPEH, XJIOPOIPEH, CTUPOJI U IPYTHE);

c(hOPMHUPOBAHHOCTh YMEHHS OINPEACIITh BHUJ XUMHYECKOW CBSI3U B
OpPraHUYeCKUX COCIUHEHUSX (KOBaJEHTHAas U WOHHAas CBs3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSA3b);



c(hOPMHUPOBAHHOCTh YMEHHUSI NMPUMEHSTH IOJIOKEHUS TEOPUU CTPOCHHS
opraHuueckux BemiectB A. M. BytiepoBa 11 OOBSICHEHUS 3aBUCHUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUSI;

chOpMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh COCTaB, CTPOEHUE,
bu3uYecKre U XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEJACTaBUTENCH Pa3IUYHBIX
KJIACCOB  OPTaHMYECKHWX BEIIECTB: AQJIKAHOB, IMKJIOAIKAHOB, AQJIKCHOB,
aJKaJMEHOB, AJIKMHOB, apOMATHYECKUX YTJIEBOJOPOJOB, CIIUPTOB, allbJIETH/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IPOCTBIX M CIOXKHBIX 3(PHUPOB, XKHUPOB,
HUTPOCOCIMHEHUN U aMHUHOB, aMUHOKHUCJIOT, OCJIKOB, YIieBOJ0B (MOHO-, IU- U
MOJIMCaXapuJiOoB), WUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKAY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKIHUN C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpPMYIT,;

c(hOpPMHUPOBAHHOCTh yYMEHHUS IOATBEPXKIaTh Ha KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COETUHECHUM
OT KPaTHOCTH W THUIIa KOBAJEHTHOM CBsI3U (G- U M-CBSI3U), B3AUMHOT'O BJIUSHUS
aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTEepU30BaTh WCTOYHHUKU
YTJIEBOJIOPOJTHOTO CHIPhsl (HE(Th, MPUPOAHBIM Ta3, YIroJib), CIHOCOOBI €ro
nepepaboTKH U MPAKTHUYECKOE IPUMEHEHHE MPOIYKTOB IepepadOTKH;

c(hOpMHUPOBAHHOCTH BJIQJICHUSI CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeToJaX IIO3HaHWS —  HAONIOJACHUH, HU3MEPEHHUM, MOJICIUPOBAHUH,
dKCIIEPUMEHTE (PeaTbHOM U MBICJICHHOM) M YMEHUS MPUMEHSTh 3TH 3HAHUS,

chOpPMHUPOBAHHOCTh ~ YMEHHS  IIPUMEHSITH  OCHOBHBIC  OIEpalluu
MBICITUTEILHON JEATEIbHOCTH — aHaju3 W CHHTE3, CpaBHEHHE, 000O0IIeHHE,
CHCTEMATHU3alMI0, BBISABJICHUE MPUUYUHHO-CICACTBEHHBIX CBA3CH — JUIA
V3YYEHHSI CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISIBISTH B3aMMOCBS3b XUMUUECKUX 3HAHUI
C TMOHATUAMHU U MPEACTABJICHUAMHU JIPYIUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB
s 60jilee OCO3HAHHOTO TMOHMMAaHHUS CYIIHOCTH MaTepHaIbHOTO E€IWHCTBA
MHpA, UCIOJb30BaTh CHUCTEMHBIC 3HAHHUS 1O OPraHUYECKON XUMHUHU IS
O0OBSICHEHUS M TPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTECTBECHHO-HAYUHYIO
MIPUPOY;

c(hOPMHUPOBAHHOCTh YMEHHUM: MPOBOJIUTH PACUETHl 10 XUMHUYECKUM
dbopMyllaM ¥ ypaBHEHHMSIM XHUMHUYECKHX PEaKIMH C HCIOJIb30BaHUEM
dbu3udecknx BenWYMH (Macca, O0O0BEM Ta30B, KOJHMYECTBO BEIECTBA),
XapaAKTEPU3YIOIIUX BEIIECTBA C KOJMYECTBCHHOMW CTOPOHBI: PACUY€Thl IO
HaXOXXJICHUI0 XHUMHUYECKOW (OpMynbl BelIecTBa IO H3BECTHBIM MaCCOBBIM
JOJISIM ~ XMUMHUYECKHX  DJIEMEHTOB, TMPOJYKTaM  CropaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHI: TMPOTHO3HPOBATH, AHAIM3UPOBATH U
OIIEHUBATh C IMO3UIMHA DKOJIOTMYECKOH 0€30ITaCHOCTH ITOCJIEACTBUS OBLITOBOM U
MPOU3BOACTBEHHON JESATEIHHOCTH 4YEJIOBEKAa, CBSI3aHHON C TmepepadoTKOM
BEILIECTB, HCIIOJb30BaTh IMOJYYEHHbIC 3HAHUSA [JIs TPUHATHS TPAMOTHBIX
pEIIeHM Mpo0JieM B CUTYaIUsX, CBI3aHHBIX C XUMUCH;

c(hOpPMHUPOBAHHOCTh YMEHHUN: CAMOCTOATEIHHO TJIAHUPOBATH U MTPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (TOJIydYEHHE M U3YYEHHE CBOMCTB OPTraHUYECKUX
BEIIIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOAOPOAOB PA3JIMYHBIX KJIAaCCOB H
KHUCJIOPOJICOIEPKAIUX OPTAaHUYECKUX BEIIECTB, PEIICHUE IKCIIEPUMEHTATBHBIX
3319 110 PACMO3HABAHUIO OPTaHMYECKHUX BEIICCTB) C COOJIOJCHHUEM IIPaBHII
O6e3omacHOro OOpaImieHusl C BEIIECTBAMH M JIA0OPATOPHBIM O0OPYIOBAHHEM,



dbopMyIupoBaTh I€Jb HCCIEIOBAHUS, MPEJACTABIATh B Ppa3aIudHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATD U OLICHUBATh UX JOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTh YMECHUM:

co0JIF0aTh MpaBHJIa YKOJIOTHYECKH 11e71ecO00pa3HOTO MOBEACHUS B OBITY
M TPYHAOBOW JCATCIBHOCTH B LENSIX COXPAHCHUS CBOCTO  3[0POBb,
OKpY’KaIOLIeH IPUPOHON CPEIbl ¥ JOCTIKCHUS €€ yCTONYMBOIO PA3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOrO JCHCTBUSI HA >KUBBIE OPTraHU3MBI
ONPEAECIEHHBIX OPraHUYECKUX BENIECTB, MOHMMAas cMbIc nokazaress [TK;

aHaJIM3UPOBATh 11€71eCO00Pa3HOCTh MPUMEHEHUS OPTaHUYECKUX BEIIECTB B
IIPOMBINIJIEHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TIOJIb3a;

c(hOPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH I€JICHAINIPABICHHBIM MOUCK
XMMHYCCKOH WH(OPMALMK B PasIMYHBIX HMCTOYHHKAX (HaydHas U y4eOHO-
Hay4YHas JUTepaTypa, CPeCTBa MaccoBoil nHpopMarmu, VIHTepHET U Apyrue),
KPUTHYCCKH aHATH3HPOBATH XUMHUICCKYI0 HHPOPMALHIO, iepepadareiBaTh e€ U
UCIOJIb30BaTh B COOTBETCTBUU C MOCTABICHHON Y4eOHOM 3a1aueH.

11 KUIIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas M HeopraHuueckas
XUMUSD» OTPaAXkKaroT:

c(hOpPMHUPOBAHHOCTH TPEACTABJICHUIN: O MaTepUaIbLHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTAX U IT03HABAEMOCTH SIBJICHUM NPUPOJBI, O MECTE€ U 3HAYCHHUU
XUMHUHU B CUCTEME €CTECTBEHHBIX HAayK U €€ pOoJId B 00ECIEYECHUN YCTONYUBOTO
Pa3BUTHS, B PEHICHUH MPOOJIEM IKOJIOTHYECKOM, SHEPreTUYECKON U MHUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpUaJIOB, HOBBIX
UCTOYHUKOB PHEPTUH, B 00ECIICUEHUHN PAIMOHAIBHOTO MPUPOIOTIOIb30BAHUS, B
GbopMHpPOBAaHMM MHUPOBO33PEHHUS W OOIIEH KyJIbTYphl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U MPUPOTHOM
cpene;

BJIAJICHUE CUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpAas  BKIIKOYAET:
OCHOBOIIOJIAralOIIMe MOHATHUS — XUMHYECKMH JJIEMEHT, aTOM, sJpO aTroma,
M30TOIBI, D3JICKTPOHHAas 000JI0Yka atoma, S-, P-, O-aToMHBIC OpOUTAIH,
OCHOBHOE€ M BO30YXIEHHOE COCTOSIHHSI aToMa, TuOpuau3anus aTOMHBIX
opOuTaneii, MOH, MOJICKYJIa, BaJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTETICHD
OKHUCJICHUSI, XWUMHYECKas CBsI3b (KOBaJEHTHAs, WOHHAs, MeTajuIndecKas,
BOJIOPOJIHASI), KpUCTAJUITMUECKash pEmIETKa, XUMHUYECKas peakius, pacTBop,
3JIEKTPOJIUTBL, HEAIEKTPOJUTHI, DICKTPOJIUTUYECKAs AUCCOLMALMs, CTEICHb
JIWCCOLIMALNY, BOJOPOJAHBIA IIOKAa3aTelb, OKUCIUTEIb, BOCCTAHOBUTEID,
TEMJI0BOM 3(PPEKT XUMUYECKOW pEeaklUuHh, CKOPOCTh XHUMHYECKON peakIuw,
XUMHUYECKOE PABHOBECHE; TEOPUM U 3aKOHBI (TEOpHUS DIIEKTPOJIUTHUYECKOU
nucconuanuu, nepuoandecknii 3akon .M. MenaeneeBa, 3aKOH COXpaHEHHS
MAaCChI BELIECTB, 3aKOH COXPAHECHUS U MPEBPAILLCHUS YJHEPTUU [IPU XUMUYECKUX
peakusAx, 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIKUX MAacc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XWMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS,
JIe)KAIUE B OCHOBE NMOHUMMAaHUA NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKUX
SIBJICHUM; COBPEMEHHBIC NPEICTABJIEHUSI O CTPOCHUU BEIIECTBA HA aTOMHOM,
WOHHO-MOJIEKYJIIPHOM ¥ HAQJAMOJIEKYJIIPHOM YPOBHSX; IIPEICTABICHHUS O
MEXaHU3MaxX XUMHUYECKHX PEaKUUM, TEPMOAMHAMUYECKUX U KHUHETUYECKUX
3aKOHOMEPHOCTAX MX IMPOTEKaHHUs, 0 XUMHYECKOM PAaBHOBECHM, PACTBOPAX U
JTUCTIEPCHBIX CHUCTEeMax; (PaKTOJIOTMYECKUE CBEICHHMSI O CBOMCTBax, COCTaBe,
MOJIyYeHUHM U 0E€30MacHOM WCIIOJIb30BAaHUU BAXKHEUIIINX HEOPTAaHUYECKUX
BEIIECTB B OBITY M MPAKTHYECKOW NESATEILHOCTH YEJIOBEeKa, OOIIMX HAYYHBIX
MPUHIUIIAX XUMUYECKOTO IMPOU3BOJICTBA;



c(hOpMHUPOBAHHOCTh YMEHUM: BBISBJISATH XapaKTepHbIC MPU3HAKU TTOHSITHH,
YCTaHABIIMBaTh WX B3aMMOCBS3b, HMCIOJIb30BATh COOTBETCTBYIOIIWE IOHSATHS
IIPU OMMCAHWN HEOPTaHUYECKHUX BEIIECTB U UX NPEBPALLICHUN;

c(hOpPMHUPOBAHHOCTh YMEHUS UCIIOIb30BATh XUMUUYECKYIO CUMBOJIMKY JJIs
coctaBieHuss GOpMyd BEHIECTB W ypaBHEHUH XMMHYECKUX pEaKIIHii,
cuctematuyeckyto HomeHkinatypy (IUPAC) wu TpuBHManbHble Ha3BaHMS
OT/ICJIbHBIX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHSI ONPENEATh BAJICHTHOCTh U  CTENCHb
OKHCJICHHS] XUMHUYECKUX JJIEMEHTOB B COCOUHEHHSX, BUJ XUMHUYECKON CBS3H
(KoBaJieHTHAasi, MOHHAs, METaJUIMYecKasi, BOAOPOIHAS), TUIMl KPUCTALTUYECKON
PELETKN KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSICHITH 3aBUCMOCTb CBOMCTB BEIIECTB OT
BUJIa XMMHUYECKON CBA3M W THUIA KPUCTAJUIMUECKOW PpEmETKU, OOMEHHBIM U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(hOpPMHUPOBAHHOCTh YMEHHM: KIJIAaCCU(DHUIIMPOBATH: HEOPTraHUYECKUE
BEIIIECTBA [0 UX COCTABY, XMMUYECKHE PEAKLUMHU MO PA3JIUYHBIM IPU3HAKAM
(uucimy M COCTaBy pearupyromiux BEHIECTB, TEIIOBOMY 3(PQeKTy peakiuwu,
U3MECHEHHUIO CTENEHEH OKHUCJICHHs] DJEMEHTOB, OOpaTUMOCTH, Y4YacCTHIO
KaTanu3aropa U JPYTHUe); CaMOCTOSTEIbHO BHIOMPATh OCHOBAHUSA U KPUTEPUH
JUTST KacCU(UKAIIMK U3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(hOpPMHUPOBAHHOCTh YMEHUSI PACKPBIBATh CMBICI MEPUOIMYECKOTO 3aKOHA
J. W. MengeneeBa U JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLLYIO,
O0OBSACHUTENLHYIO U TPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XUMHMYECKHMX 3JIEMEHTOB II€PBOrO—YETBEPTOTO MEPUOAOB
Ilepuomnueckoir  cucrembr .M. MengeneeBa, HUCHONB3ysd  MOHATHS
«QHEPreTUYCCKHE YPOBHNY, «IHEPreTUUCCKHUE MTOAYPOBHUY, «S-, P-, 0-aTOMHBIC
opOuTaNM», «OCHOBHOE M BO30YXKIEHHOE IHEPTETUUECKHE COCTOSHHS aToMay;
OOBSACHSITH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKHUX DJIEMEHTOB U UX
coequHeHurd 1o nepuoaaM M rpynnam llepuogmueckon cucremsr . .
MenzaeneeBa, BaJCHTHbIE BO3MOXXHOCTM aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHHUS UX IIEKTPOHHBIX 000JI0UEK;

c(hOpPMHUPOBAHHOCTh YMEHUMW: XapaKTepU30BaTh (OMUCHIBATH) O0OIIHE
XMMHUYECKME CBOWCTBA BELIECTB  PA3JIMYHBIX KJIACCOB, ITOATBEPXKAATh
CYLIECTBOBAHUE TE€HETUYECKOU CBSA3M MEXKIY HEOPraHUYECKUMHU BELIECTBAMHU C
IIOMOILBI YPAaBHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

c(hOpPMHUPOBAHHOCTh YMEHHSI PACKPHIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUNA IOCPEICTBOM COCTABJIEHUS DIJIEKTPOHHOTO
OalaHca JTHX pEaKIMi, PEeaKIMid MOHHOTO OOMEHa MyTEM COCTABJICHHUS HX
MOJIHBIX M COKPAIIEHHBIX MOHHBIX YPABHEHUW; PEAKUUU THAPOIU3a; PEaKLUN
KOMILIEKCOOOpa3oBaHusi (Ha TIpUMEpPe THAPOKCOKOMIUICKCOB IIMHKA U
ATIOMUHUA);

c(hOPMHUPOBAHHOCTh yMEHUSI OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XMMHUYECKUX PEAKIMN C YUETOM UX IHEPreTUUECKUX XAPAKTEPUCTHK, XapaKTEP
W3MEHEHUSI CKOPOCTH XMMHUYECKOW PEAKIMU B 3aBUCUMOCTH OT PA3JIUYHBIX
(dakTOpoB, a TaKXKe XapaKTep CMEIICHHS XUMHUYECKOTO PAaBHOBECHS O]
BIIMSHUEM BHEIIHUX Bo3aehcTBul (mpunuui Jle [latense);

c(hOPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XHWMHUUYECKHE PEaKIIHH,
JIS)KAIIUE B OCHOBE MPOMBIIUICHHOTO IMOJYYEHUSI CEPHOM KHMCJIOTBI, aMMHUAKA,
oOIue Hay4HbIe MPUHIIUIBI XUMHUYECKUX TPOU3BOJICTB; IEI€CO00Pa3HOCTh



IPUMEHEHUSI HEOPTAaHUYECKUX BEIECTB B MPOMBIILIEHHOCTH U B OBITY C TOUKHU
3pEHUS COOTHOLIEHUS! PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAaHUN O METOJIaX HAYy4YHOTO
MO3HAHUS SIBIICHUW TpPUPOIbl — HAOJIOIEHHE, U3MEpPEHUE, MOJEIMPOBAHUE,
AKCIIEPUMEHT (peajbHbli M MBICICHHBIN), HCIOIb3YEMBbIX B €CTECTBEHHBIX
HayKaX, YMEHHS TMPUMEHATb OSTU 3HAHUS TPU  IKCIEPUMEHTAIHLHOM
UCCJICIOBAHUM BEILIECTB U JJI1 OOBSICHEHHS] XMMHUYECKHUX SIBICHUN, UMEIOIIUX
MECTO B MPUPOJE, MPAKTUUECKONU JESATEIBHOCTH YEJIOBEKA U B TOBCEIHEBHOM
KU3HH,

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISITH B3AMMOCBSI3b XUMUYECKUX 3HAHUM
C TOHATUSIMU U TPEACTABJICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB
11t 00Jiee OCO3HAHHOTO MOHMMAaHUSI MaTePUAIbHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHMsSI TMPOBOJUTH PACUETHI: C HCIOIb30BAHUEM
MOHATUM  «MaccoBas JIOJs BEIIECTBA B  pacTBOpPE» M «MOJISIpHAs
KOHIIGHTpAIMs»; Macchl BellecTBa WM OO0bEMa Tra3za MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe UM 0O0BEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB; TEIUIOBOro 3¢ (deKkTa peakiuu; 3HAYCHHUS BOJOPOIHOTO IMOKa3aTels

aCTBOPOB KHUCJIOT U HIEIOYEH C M3BECTHOM CTEMEHBIO TUCCOIMAIIUU; MAaCChI

?06’béMa, KOJIMYECTBa BEIIECTBA) MPOJYKTa PEaKIUU, €CIU OJTHO U3 MCXOJHBIX
BEIIECTB JAaHO B BHJAEC pacTBOpa C OMNpEACNEHHON MaccoBOM Jloei
PacTBOPEHHOTO BEIIECTBA WM JIaHO B U30BITKE (MMEET MPUMECH ); JOJIU BBIXOJIa
POJYKTa peakiuu; 00bEMHBIX OTHOIIICHUI Ia30B;

c(hOpMHUPOBAHHOCTh YMEHU: CAMOCTOATENBHO IJIAHUPOBATH U MPOBOJIUTH
XUMUYECKUN  DKCIIEPUMEHT (TMpOBEJAEHUE peakiuid HOHHOro OOMeHa,
MOJATBEPXKIACHUE  KAUYeCTBEHHOIO  COCTaBa  HEOPTraHWYECKUX  BEIECTB,
ompeJeseHNe Cpeibl PACTBOPOB BEIIECTB C MOMOIIBI0 MHAUKATOPOB, U3YUYCHHE
BIUSIHUS PA3JIMYHBIX (PAKTOPOB HA CKOPOCTb XMMHUYECKON pEeaKIiuH, perieHue
AKCIIEPUMEHTANBHBIX 3a7a4 1o TemMaM «Mertamisl» U «Hemeramnsy) ¢
coOmro/leHeM  TpaBuil  Oe30macHOro  oOpamieHusi ¢ BEIEeCTBAMH |
nabopaTopHbIM  00OpyaoBaHuEM, (HOpPMYyITUpOBaTh II€JIb  HCCIEIOBAHUA,
IIPEICTABIIATh B PA3IMYHON (OpME Pe3yNIbTaThl IKCIIEPUMEHTA, AHATU3UPOBATh
U OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpPMHUPOBAHHOCT,  YMEHHI: COONIOZaTh TMpaBWiIa  TOJH30BAHUSA
XUMUYECKON TOCY/IO W J1abOpaTOpHBIM 00OpYIOBAaHHEM, OOpAIICHHS C
BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIIMSIMU TIO BBITIOTHEHUIO TAOOPATOPHBIX
XUMHUYECKUX OMBITOB, SKOJOTUYECKH IIE€CO00pa3HOro MOBEACHUS B OBITY U
TPYJIOBOM JIEATEILHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 3JI0POBbs, OKPYKAIOIIEH
MPUPOTHON Cpenbl W JIOCTHXKCHHS €€ YCTOMYMBOTO Pa3BHUTHsI, OCO3HABATh
OMAaCHOCTh TOKCHMYECKOTO JCHCTBUS Ha KUBBIE OPTraHU3MbI OINpPEACIEHHBIX
HEOPTaHWYECKUX BEIIECTB, MOHMMas cMbIch roka3arens [IJIK;

c(hOpPMHUPOBAHHOCTh YMEHUH: OCYIECTBISATH IEJICHANIPABICHHBINA TMOUCK
XMMHYECKOH WH(OPMALMK B PasIMYHBIX HMCTOYHMKAX (HAay4Has M y4eOHO-
HayYHas JMTepaTypa, CPeACTBa MaccoBoi HHpopmaimu, NHTepHET U Ipyrue),
KPUTHYECKH aHAIN3MPOBATH XMMUICCKYIO HH(OPMALHIO, IIepepadaTsiBath & 1
UCIIOJIb30BaTh B COOTBETCTBHMM C IIOCTaBJIEHHOM ydeOHOW  3amayeit.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3je/ioB DJieKTpoHHbIe (1uppoBbIE)
KoHnTtpoJbHbie IIpakTH4eckue
/1 | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMUH
[Ipenmer opranuyeckoii
11 xuMuu. Teopus cTpoeHHs 8 bubnnoreka [JOK
' OPraHUYECKHX COEIUHEHHI https://m.eds00.ru/d69df650
A. M. bytneposa
Htoro no paznemny 8
Pasnen 2. YraeBonopoabt
IIpenenbubIe
2.1 JIEBOJIOPOIBI — AJKAHBI 5 bubmmorexa LHOK
' yr p ’ https://m.eds00.ru/d69df650
[IUKJTOATKAHBI
Henpenenbubie
2.2 nell)sojl OpOJIBI: AJTKEHBI 14 1 bubmmorexa [JOK
' YHICBONOPOREL ’ https://m.eds00.ru/d69df650
QJIKaTUECHBI, AJTKUHBI
53 Apomaruyeckue 3 bubnuorexa [IOK
' YIIIEBOAOPOILI (apeHBI) https://m.eds00.ru/d69df650
[TpupoaHbIe HCTOYHUKH
24 rIJ)Iell)soﬂo 0JI0B U UX 4 bubmmorexa [JOK
' Y AOPOA https://m.edsoo.ru/d69df650
nepepaboTka
2.5 ["anoreHnpoun3BoHbIE 4 1 bub6nuorexa [IOK
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Uroro no pazgeny

35

Paszgea 3. Kucaopoacoaepxamme opraHu4eckKu

€ coeJMHeHus

bubmuoreka [JOK
31 Criupret. dero 1 https://m.eds00.ru/d69df650
KapOouunbHbIe
COCIIMHCHUS: alIbJCTU/IbI U
3.2 keToHbl. KapOoHOBEIE 21 bubmorexa [JOK
' - hap https://m.eds00.ru/d69df650
KUCIOTHI. CIIOKHBIC
a¢upsl. XKupbl
bubmuorexa [JOK
33 Y TIeBOMH J 1 https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3nen 4. A3oTcoaeprkaime opraHudeckue coelMHeHus1
41 AMUHEI. AMUHOKHUCITIOTEL. 19 1 bu6mmoreka [JOK
' Benku https://m.eds00.ru/d69df650
Wroro no pazaeny 12
Paspnen S. BeicokomMoJieKy IsIpHbIE COeIMHECHUS
51 BricokoMonekymsipHbie 5 bubmuoreka [IOK
' COEIMHEHUS https://m.eds00.ru/d69df650
HWroro no pasneny 6
OBUIEE KOJIMYECTBO
102 3
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11 KITACC

HaunmenoBanue

KoaudecTBO 9acoB

Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHnTtpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
nporpamMmbl padoThI padoTshI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue aToma.
[Tepuoanueckuit
3aKOH U
11 [Tepuonnueckas 9 bu6mmoreka [JOK
' cucrema https://m.edsoo.ru/2dd57f24
XUMHYECKHX
sneMenToB [. W.
MenneneeBa
Crpoenue
12 BEIIIECTBA. 1 1 bu6mmoreka [IOK
' Mmuoroo6pasue https://m.edsoo.ru/2dd57f24
BEILIECTB
13 Xumuueckue 19 1 3 bu6mmoreka [IOK
' peaxImu https://m.edso0o.ru/2dd57f24
Wroro no pazueny 39
Pa3nes 2. Heoprannueckasi XuMust
bu6mmorexa [JOK
21 Hemeranet 31 1 3 https://m.edsoo.ru/2dd57f24
2.2 MerTanbl 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

Pa3zgen 3. XumMus u ;Ku3HbL
MeToanl TO3HAHUS

3.1 B XUMHUU. XUMUS U 9 bubnnorexa [IOK

' ) https://m.edsoo.ru/2dd57f24
KU3Hb

Hroro o pasneny 9

OBILIEE KOJIMYECTBO

YACOBIIO 102
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

N KoandecTBo 4acoB 3J'IeKTp0HHBIe
[1]
Kont uudpoBbie
n/ Tema ypoka OHTpOI IpakTuuec OobopynoBanue Touku bp
Bceero bHBIE 06p3303aTe.111>m)1e
n KHe paboTbl | PocTa
padoTbI pecypchl
IIpenmer u 3HaueHUE
. Lindposan nabopaTtopus no
OPraHUYEeCKON XUMHUH, Bu6nuoreka LIOK
XMMUU (y4eHunYecKas)
MIPEJICTABIICHUE O 1 https://m.eds00.ru/3686e6f

MHOT000pa3uu
OPraHUYECKHUX COCIUHCHHI

Hoytoyk NM3BM RAYbook
moaenm Si 1512

5

DJeKTPOHHOE CTPOCHHE
aToma yriepoJia (OCHOBHOE U
BO30Y)KIEHHOE COCTOSIHUS). 1
BasieHTHBIE BO3MOXHOCTH
aToma yriepoja

Lndposan nabopatopua no
XMMUU (y4eHUuYeckas)
HoyTbyk NM3BM RAYbook
moaenm Si 1512

bu6mmoreka [IOK
https://m.edsoo.ru/Oce6fd4
[¢

XuMHUecKas CBsI3b B
OpPraHMYECKUX COECTUHEHMSIX.
MexaHu3Mbl 00pazoBaHMs 1
KOBAJICHTHOM CBSI3U,
CrocoObl pa3pbiBa CBS3EH

Undposasn nabopatopua no
XMMUU (y4eHUuYeckas)
Hoytbyk M3BM RAYbook
moaenm Si 1512

bu6mmoreka [IOK
https://m.edsoo.ru/8d39f5¢
8

Teopus crpoeHus
OpPraHMYECKUX COEAUHEHUN 1
A. M. byrneposa

LUundposasa nabopatopus no
XUMUU (y4eHunyecKas)
HoyTbyk NM3BM RAYbook
mogenm Si 1512

bubmuorexa [JOK
https://m.edsoo.ru/9e595ch
8
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Buael uzomepun:

CTPYKTYpHas, Lundposasa nabopaTtopus no
bu6mmoreka [IOK
5 [IPOCTPAHCTBEHHAS. XMMUU (y4eHunYecKas) httos://m.edsoo.ru/h0e616
DneKTpoHHBIE 3P PEKTH B HoyT6yk N3BM RAYbook 61 — '
MOJIEKYJIaX OPTaHUYECKUX mogenm Si 1512 -
COCIUHEHUN
[IpencraBienue o
Lndposan nabopatopus no
KJ1accu(pUKaLUU U bubnuorexa [JOK
6 XUMUU (y4eHunyecKas) httos://m.ed 1212dd
CHUCTeMaTH4YeCKas JIm. I
[UPAC HoyT6yk M3BM RAYbook ) 1DS €C800.Ture
HOMEHKJIaTypa ( ) Mozeny Si 1512 21
OPraHNUYEeCKHUX BEIIECTB
Lundposasa nabopatopus no
. bubmuorexa [JOK
7 Knaccudukanus peakmnuii B XMMKUK (yyeHnYecKasn) httos://m.ed 1ha5706
s.//m.edsoo.ru/ba a
OPraHUYEeCKOW XUMHUHU HoyTtoyk M3BM RAYbook 2 P
mopenn Si 1512 -
Lndposasa nabopatopus no
bu6mmoreka [JOK
3 Cucrematuzanuus u XUMMUK (yueHnyecKkasn) httos://m.ed 187437
s.//m.edsoo.ru/87a37ca
000011IeHIE 3HAHHH 10 TEME HoyT6yk M3BM RAYbook b P
mopenn Si 1512 -
ANKaHbI: TOMOJOTHYSCKUM
psa, obmas popmyina, LUndposaa nabopaTtopua no
bu6mmorexa [IOK
HOMEHKJIaTypa U U30MEpHH, XMMUU (yYeHnYecKas)
9 https://m.edso00.ru/25a146
JJIEKTPOHHOE U HoyTbyk M3BM RAYbook 36
IIPOCTPAHCTBEHHOE CTPOCHHE mogenm Si 1512 -
MOJIEKYJT
10 dusnueckrue U XUMHUYECKUE Lndposasa nabopatopwma no bu6mmoreka [JOK

CBOICTBA aJIKaHOB

XMMUU (y4eHUuYyeckas)

https://m.edso0.ru/313771
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HoyTbyk M3BM RAYbook
moaenm Si 1512

HaxoxneHue ankaHoB B
npupoe. CriocoOsbl

Undposana nabopatopus no
XMMUU (y4eHunYecKas)

bubmuorexa [JOK

11 https://m.edso00.ru/259h0a
[IOJIYYEHHUS U IPUMEHEHNE HoyTtbyk NM3BM RAYbook 5bp
AJIKAaHOB mogenmn Si 1512 —
ukmoankaHbl: o0IIas
dbopMyna, HOMEHKIIATypa Lndposan nabopatopus no
bu6mmorexa [IOK
H30MepHs, 0COOCHHOCTH XMMUU (y4eHUYeckas)
12 https://m.eds00.ru/156730
CTPOEHUSA U XUMUYECKUX Hoytoyk NM3BM RAYbook 0
CBOICTB, CIIOCOOBI mogenm Si 1512 -
MOJIYYEHHS U TPUMEHEHUE
Pemenne pacuérHnix 3am1au
Ha OIIpEeJIETICHNE
MOJIEKYJIIPHOM (hOPMYITBI Lndposan nabopatopus no
bu6mmoreka [JOK
13 OPraHNY€eCKOTO BEIIECTBA 10 XMMUU (y4eHUuYeckas) htts://m.edsoo.ru/bfa4dge
MacCCOBBIM JIOJISIM aTOMOB HoyTtoyk M3BM RAYbook b — '
3JIEMEHTOB, BXOANINX B €T0 mopenn Si 1512 -
cocraB. CucreMarusanus u
00001IeHHE 3HAHUH IO TEME
AJIKEeHBI: TOMOJOTHYSCKUH
psin, obmias ¢popmyna,
LUndposan nabopatopua no
HOMEHKJIATypa, HIEKTPOHHOE bubnnoreka [JOK
XMMUU (y4eHunyecKas)
14 Y TIPOCTPAaHCTBEHHOE https://m.edsoo.ru/273b0a

CTPOEHHUE MOJIEKYJI.
CrpyKTypHas U IIUC-TpaHC-
M30MEpPHUsI aJIKEHOB

HoyTbyk M3BM RAYbook
moaenm Si 1512

le
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duznyeckre U XUMHUYECKIE

Lndposan nabopaTtopua no
XMMUU (y4eHUYecKas)

bubmuorexa [JOK

15 CBOMCTBa aJIkeHOB. IIpaBmio Jlm. .
v p HoyT6yK M3BM RAYbook Zttps //m.edso00.ru/21069cc
apKOBHUKOBA Mozen Si 1512 d
LUndposan nabopatopus no
bubmuoreka [JOK
CnocoObI 1oTydeHus 1 XMMUU (y4eHUYecKas)
16 https://m.eds00.ru/665dc0
[IPUMEHEHUE AJIKEHOB Hoytoyk NM3BM RAYbook 58
moaenm Si 1512 _
[TpakTraeckast padorta Ne 1 Lindposana nabopaTtopus no
" bu6mmoreka [IOK
o teMe "l[lonyuenue XMMUK (y4eHUYecKas)
17 https://m.edsoo.ru/0941eed
STUJICHA U U3YyYEHUE €T0 Hoytoyk M3BM RAYbook 3
cBoMcTB" mogenm Si 1512 -
Pemenue pacuérHbix 3ama4 Undposana nabopatopma no
bu6nmoreka [JOK
Ha OIIpe/cIeHue XMMUK (y4eHUYecKas)
18 . https://m.edso00.ru/e9ea992
MOJIEKYJISIPHOM (OpMYyJIBI Hoytbyk M3BM RAYbook 1
OpTaHUYECKOIr'o BEIIECTBA mogenm Si 1512 -
AJKaueHbl: CONMPsHKEHHBIE,
Lundposasa nabopatopus no
U30JIMPOBaHHBbIE, bubnuoreka [IOK
19 KyMYJIUPOBAaHHBIE xumitm (yenieckas) https://m.eds00.ru/04298c
yMY ’ Hoyt6yk M3BM RAYbook — '
Oco0eHHOCTH AIIEKTPOHHOTO . 0a
mogenm Si 1512
CTPOEHUSA
LUndposan nabopatopua no
. bu6mmorexa [IOK
XUMHYECKHE CBOMCTBA XMMUU (y4eHUYeckas)
20 . https://m.eds00.ru/e56125
COIPSDKEHHBIX TUEHOB HoyTbyk NM3BM RAYbook 34
moaenm Si 1512 —
21 CnocoOsI ToTy4YeHus 1 Lindposan nabopatopus no bu6nmoreka [JOK

MMPUMCHCHUEC AJIKaJHUCHOB

XMMUU (y4eHunyecKas)

https://m.edsoo.ru/1aa8166
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HoyTbyk M3BM RAYbook
moaenm Si 1512

[e)

AJIKVHBL; TOMOJIOTHYECKUN
psn, obmias ¢popmyna,

Lndposan nabopatopua no

bubmuoreka [JOK
HOMEHKJIATypa, JIEKTPOHHOE XMMUU (y4eHUYecKas)
22 https://m.edso00.ru/68b6cca
U IIPOCTPAHCTBEHHOE HoyTtbyk NM3BM RAYbook c
CTPOCHHE MOJICKYII, mogenu Si 1512 -
(duznyeckue cBoicTBa
Lundposasa nabopatopus no
. bubmuorexa [JOK
93 XHUMHUYECKHE CBOICTBA XMMWU (yueHnYecKasn) httos://m.ed 173493
s.//m.edsoo0.ru a
AJIKAHOB Hoytoyk M3BM RAYbook 930
mogmenn Si 1512 —
Lundposasa nabopatopus no
bu6nmoreka [JOK
KauecTBeHHbBIE peaknu Ha XMMUUK (yueHnyecKasn)
24 . https://m.edsoo.ru/7b1c48
TPONHYIO CBA3b Hoyt6yk M3BM RAYbook da
mopenn Si 1512 _
Lndposasa nabopaTtopus no
bu6nmoreka [JOK
o5 CnocoObI oTydeHus u XUMMUK (yueHnyecKkasn) httos://m.ed 126693l
s.//m.edsoo.ru/a6f9ale
[IPUMEHEHUE AJIKUHOB HoyTtoyk M3BM RAYbook 2 P
mopenn Si 1512 -
. ndposan nabopatopua no
Pemienue 3amau: pacu€rsl o Hidp paTop bubnmoreka [JOK
26 . XMMUU (yYeHnYecKas) httos://m.ed 15db8e5
ABHEHHIO XMMHYICCKOM s.//m.edso0.ru e
yp Hoytbyk M3BM RAYbook ZGD
peaKuun mogenm Si 1512 _
LUndposan nabopatopua no
CucreMaruzanus u
27 XMMUU (yueHnyeckasn)

000011IeHrE 3HAHUU T10 TEME

HoyTbyk M3BM RAYbook
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moaenm Si 1512

ApeHBbI: TOMOJIOTHYECKUI
psia, obmast hopmyia,
HOMEHKJIaTypa.

Lundposasa nabopaTtopus no
XMMUU (y4eHunYecKas)

bu6mmoreka [IOK

28 DNEKTPOHHOE U https://m.edso0.ru/a92a709
P HoyT6yk M3BM RAYbook A b
MPOCTPAHCTBEHHOE CTPOEHHE Mozenn Si 1512 4
MoOJIeKyJ OeH30J1a U TOIyoJIa,
uX (pU3HYECKUE CBOMCTBA
Lundposasa nabopatopus no
. bubmuorexa [JOK
XUMHYEeCKHE CBOMCTBA XUMUU (y4eHunyecKas)
29 https://m.edsoo.ru/a44alae
apEeHOB: PeaKIUU 3aMELICHUs Hoyt6yk M3BM RAYbook 4
mogaenn Si 1512 -
XHUMHUYECKHE CBOICTBA LUndposan nabopatopua no
apeHOB: peakuu XMMUK (y4eHUYecKas) Brommozexa [IOK
30 ’ https://m.edsoo.ru/a44alae
MIPUCOETNHEHNS, OKUCICHHE HoyTbyk M3BM RAYbook 4
TOMOJIOr0OB O€eH30J1a mogaenu Si 1512 -
Lndposan nabopatopua no
bu6mmoreka [IOK
OCo0EHHOCTH XUMHYESCKUX XUMMUK (yueHnyecKkasn)
31 . https://m.edsoo.ru/d5018a
CBOWMCTB CTHUPOJIa HoyTtoyk M3BM RAYbook 54
mopenn Si 1512 —
Pemenune pacu€THbIX 33124 LUundposasa nabopatopus no
bu6mmoreka [JOK
Ha OIIpe/cIeHIE XMMUK (y4eHUYecKas)
32 N https://m.edsoo.ru/53461a
MOJIEKYJISIPHON (hOpMYJIBI Hoyt6yk M3BM RAYbook 2¢
OpTraHUYEeCKOro BelIeCTBa mopenu Si 1512 _
Ludposana nabopaTtopus no bu6mmorexa [IOK
Crioco6bI nostyueHust u
33 XMMUU (yYeHnYecKas) https://m.edso0.ru/6f717d0

MMPUMCHCHUC apCHOB

HoyTbyk M3BM RAYbook

9
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moaenm Si 1512

I'eneTnueckas cBA3b MCKOY

Lndposan nabopaTtopua no
XMMUU (y4eHUYecKas)

34 Pa3IMYHBIMH KJIacCaMH
Hoytoyk NM3BM RAYbook
YHICBOOPOIOB moaenm Si 1512
Pacuétel no ypaBHEHUAM Undposasn nabopatopwms no
35 XAMHYECKHUX PEaKIUM. XUMUU (y4eHunyecKas)
CucreMaruzanus u Hoytoyk M3BM RAYbook
0000111eHNEe 3HAHNIT IO TEME mogenu Si 1512
LUndposan nabopatopua no
36 [Ipupoanstii ra3. [lonyTHbie XMMUK (y4eHUYecKas)
He(TSIHBIC Ta3bl Hoytoyk NM3BM RAYbook
moaenm Si 1512
Lndposan nabopatopua no
. bu6mmoreka [IOK
Kamennslit yroias u XMMUU (y4eHUYecKas)
37 https://m.eds00.ru/69b339
HPOAYKTHI €ro nepepadoTKu Hoyt6yk M3BM RAYbook 3h
moaenm Si 1512 _
Hedts u ciocoOs1 eé LUndposaa nabopaTtopua no
bu6mmoreka [IOK
nepepadoTku. [Ipumenenue XMMUU (y4eHnYecKasn)
38 https://m.edsoo.ru/21f9de7
IPOAYKTOB NepepaboTKu HoyT6yk MN3BM RAYbook 3
He(TH mogzenw Si 1512 B
ndposan nabopatopusa no
I'enernueckas cBsI3b MEXKIY Lndp parop
XUMUU (y4eHunyecKas)
39 pa3IMYHBIMU KJIaccaMu
HoyTbyk M3BM RAYbook
YIIICBOAOPOAOB mopaenu Si 1512
40 I"anorenonpousBogHbIE Lndposasa nabopatopwma no bu6mmoreka [JOK

YTJIEBOJIOPOIOB:

XMMUU (y4eHUuYyeckas)

https://m.edsoo.ru/82b4d7
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9JICKTPOHHOC CTPOCHHC,
pCaKknuu 3aMCIICHUSA
rajJorcHa

HoyTbyk M3BM RAYbook
moaenm Si 1512

JleiicTBue 1Ie04uei Ha

Lundposasa nabopaTtopus no

rajoreHnpoOn3BOIHbIE.
a1 BaanmociicTaie XMMUU (y4eHunYecKas)
HFAIOTCHATKAHOB © HoyTbyk NM3BM RAYbook
mopenn Si 1512
MardueM M IIMHKOM
Lndposan nabopaTtopua no
Cucremaruzanus u XM (ydenmieckas) bu6mmorexa [IOK
42 000011IeHHE 3HAHUH 110 https://m.edso0.ru/20e89f2
paszeny "YIIeBoopo” HoyTbyk NM3BM RAYbook ”
moaenm Si 1512 -
Lndposan nabopaTtopua no
43 KonrponbHas pabora no XMMUM (y4eHn4veckan) E£6HZOTe§a HO/IQS 9629
JIm. I
Teme "YTieBosopob Hoyt6yk M3BM RAYbook o PS.//M.€dS00.1u/9ocve
moaenm Si 1512 -
[IpenenvHbIE OAHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKUI
Lundposasa nabopatopus no
pan, oburas hopmyina, bubnmnorexa [JOK
44 XMMUU (y4eHunYecKas) _
CTPOEHUE MOJIEKYII, HoyT6yk M3BM RAYbook https://m.edsoo.ru/df04c5c
U30MepPHsI, HOMEHKIIATYpa d
K;ZCCCI/II) @H;azﬂj ypa, mogenm Si 1512 -
buznyeckue cBoicTBa
. nédposan nabopartopus no
XuUMHUYeCKHe CBOMCTBA )I:ij\):m (yqumqu;Kaﬂl;) bubmuorexa [JOK
45 MPEACIbHBIX OTHOATOMHBIX https://m.edsoo.ru/26ee34f

CIIIPTOB

Hoytbyk M3BM RAYbook
mogenm Si 1512
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CniocoOblI noy4eHus u

Lndposan nabopaTtopua no
XMMUU (y4eHUYecKas)

bubmuorexa [JOK

46 J/m. .
NIPUMEHEHNE OJTHOATOMHBIX HoyT6yK M3BM RAYbook ggtg(s) égngoeéisoo ru/484100
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c3Ha moaenm Si 1512 _
BosokHa: HatypaibHEIE, Lundposasa nabopatopus no BuG OK
100 HUCKYCCTBEHHBIE, XUMUU (y4eHunUecKas) htI;I H/I;IOTe(;(a 1 /506336
s://m.edso0.ru a
cuHteTnyeckue. [Tonumepst Hoytoyk M3BM RAYbook Olp
CHENHAIBHOTO HA3HAUYCHUA mogenm Si 1512 —
101 [TpakTuueckas padota Ne 6. Umndposas nabopatopus no bubnmnoreka [JOK

Perenue

XMMUU (y4eHunyecKas)

https://m.edsoo.ru/3aebd77
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OKCHEPUMEHTAIIBHBIX 3a1a4 Hoytoyk M3BM RAYbook a
o teMe ""Pacmo3HaBanue moaenu Si 1512
IJIaCTMAacC M BOJIOKOH"
O6o0mmeHue u
Lundposasa nabopaTtopus no
cucTeMaTu3alus U3y4eHHOTO bubnnoreka [HOK

XMMUU (y4eHunYecKas)

102 ?;Tepﬂaﬂa 110 TeME 1 HoyT6yk M3BM RAYbook gttps://m.edsoo.ru/6a22b1e
LICOKOMOJ;I'eKyJ'I}IprIe mogen Si 1512 8
COC/IMHECHUS
OBUIEE KOJIMYECTBO YACOB 102
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11 KITACC

N KoanuecTBO 4acos DJIeKTPOHHbIE
[
udpoBbIe
n/ | Tema ypoka Kourpoa | Hpakru Oo6opynoBanne Touku unpp
u Bcero bHbIE qyecKue pocra o0Opa3oBaTeIbHbIE
padoTbI padoThbI pecypcbl
Undposan nabopatopua no
bu6mmoreka [IOK
1 Atom. CocTaB aTOMHBIX sIIep. 1 XUMUK (yueHunuyeckas) https-//m.ed 150c112
s://m.edso0.ru/59c
XUMHUYEeCKUM 3aeMeHT. M30TOombl Hoyt6yk NM3BM RAYbook o D
mogenmn Si 1512 —
nédposas naboparopusa no
CrpoeHnue 31eKTPOHHBIX Hudp paTop bubnuorexa [JOK
2 000JI0YCK aTOMOB, KBAaHTOBEIC 1 xummit {ysennecka) https://m.edsoo.ru/b4d9fff
’ HoyT6yk M3BM RAYbook ) PS- /. '
e mogenmn Si 1512 -
Undposan nabopaTtopua no
Knaccugukarus Xxumuueckux bubnnorexka [JOK
3 ( d-. f 1 XMMUK (yyeHun4yeckas) httos://m.ed 161294
3JIEMEHTOB (s-, p-, d-, f- JIm. I
P Hoyt6yk NM3BM RAYbook f9 bs €0800.1U 2
SNIEMCHTI) mopenun Si 1512 -
Undposan nabopatopus no
bu6mmorexa [IOK
4 Pacnipenenenue 3neKTpoHOB 110 1 Xvmum (yueHndeckas) https://m.eds00.ru/f5f750f
ATOMHBIM OpOUTAISIM Hoyt6yk M3BM RAYbook o — '
moaenu Si 1512 -
Undposan nabopatopus no
DNIeKTpOHHBIE KOH(PUTYpaITUN bubmuorexa [JOK
5 1 XUMUK (y4eHnyecKas) httos://m.ed 1814968
aTOMOB 3JIEMCHTOB B OCHOBHOM U s://m.edso0.ru e
. HoyT6yk N3BM RAYbook p 60
BO30YX/1IEHHOM COCTOSIHUHU Mozenn Si 1512 40
6 DNeKTpOHHBIE KOH(UTYpaIun 1 Lndposan nabopatopusa no bu6mmoreka [JOK
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HOHOB.
DIEKTPOOTPULIATETLHOCTh

XUMUK (y4eHnyecKas)
Hoytbyk NM3BM RAYbook
moaenn Si 1512

https://m.edsoo.ru/a0764b
24

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema
XUMHYECKHX 3eMeHToB /1. H.

Undposana nabopatopusa no
XMMUK (yyeHunyeckas)

bu6mmoreka [IOK

7 https://m.eds00.ru/16957¢
MenpaeneeBa, CBSI3b C HoyTt6yk N3BM RAYbook Olp
COBPEMEHHOM TEOPUEH CTPOCHUS mogenn Si 1512 -
aToOMOB
3aKOHOMEPHOCTH U3MEHEHUS
o Undposan nabopaTtopua no
CBOMCTB XUMHYECKUX AJICMEHTOB bubmuorexa [JOK
8 1 00pa3yeMbIX UMH IIPOCTHIX U xuMuu (yeruecias) https://m.edso00.ru/f84689
pasy p HoyTtbyk M3BM RAYbook 97 — '
CJIO’KHBIX BEUIECTB I10 rPpyInam 1 Mozenm Si 1512 2(
rnepuoaam
Undposan nabopaTtopua no
bu6mmoreka [IOK
9 CucreMaru3anus 1 0000IIeHe Xvmunm (yueHnueckasn) httos://m.ed /8fad29
s.//m.edsoo.ru/8fal
3HAHUH 10 TEME Hoyt6yk M3BM RAYbook 420
mopenun Si 1512 -
Bunsl xumMmnueckoil cBA3U.
Undposan nabopatopus no
Mexanu3mbl 00pa3oBaHuUs bubnunorexa [JOK
10 . B XUMUK (y4eHnyecKas) httos://m.ed 1528072
KOBaJICHTHOM CcBs13U. BomopomHas s://m.edso0.ru/5a
M HIOPO HoyTtbyk M3BM RAYbook of D
CBSI3b. eixMoneKynﬂpHLIe Mozenn Si 1512 ar
B3aUMOJCHCTBUS
BanenTHOCTh 1 BaJICHTHBIC Undposan nabopaTtopua no
bu6mmoreka [JOK
BO3MOKHOCTH aTOMOB. CBSI3b XMMUK (yyeHunyeckas)
11 https://m.edsoo.ru/3d2ca0

IIEKTPOHHOU CTPYKTYpBI
MOJIEKYJI C UX TEOMETPUUECKUM

HoyTbyk M3BM RAYbook
mogenmn Si 1512

93
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CTpOCHHEM

IIpencraBiieHus: 0 KOMILUIEKCHBIX

Undposana nabopatopusa no
XUMUK (y4eHnyecKas)

bu6mmoreka [IOK

12 COCIMHEHMSX: COCTaB B https://m.eds00.ru/8c66b1
& HoyTbyk NM3BM RAYbook 2ap
HOMEHIAaTypa Mozenm Si 1512 <
BemiecTBa MOJIEKYJISIPHOTO U Undposan nabopatopua no
bu6mmorexa [IOK
13 HEMOJIEKYJIIPHOI'O CTPOCHUS. XMMUK (y4eHnYecKasn) httos://m.edsoo.ru/e16763
Turbl KPUCTATUIMYECKUX Hoyt6yk NM3BM RAYbook 5h — '
PELIETOK U CBOMCTBA BEILIECTB mogenmn Si 1512 -
neposasa nabopaTtopus no
[TonsiTve 0 TUCTIEPCHBIX Hucpp patop bubnnoreka [JOK
14 n XUMUK (y4eHnyecKas) httos://m.ed 14a2¢70
cuctemax. IIpencrasinenue o JIm. I
Pt HoyT6yk N3BM RAYbook o HELHTLELS00. At
KOJJTOUJHBIX pacTBOpax Mozenn Si 1512 €4
HctruHHBIE pacTBOPHI: Undposan nabopaTtopua no
bu6mmoreka [IOK
HACHIILIEHHBIEC 1 HEHACHIIIICHHEIE, XMMUK (yyeHu4ecKasn)
15 https://m.edsoo.ru/e9ccdd
pacTBOPUMOCTb. Hoyt6yk M3BM RAYbook 8d
Kpucrannoruapatel mopenun Si 1512 —
Undposan nabopatopus no
bu6mmoreka [JOK
Croco0ObI BeIpaKEHUS XMMMK (y4eHnyecKasn)
16 https://m.edso00.ru/328e65
KOHLIEHTpaluu pacTBOPOB Hoytbyk M3BM RAYbook 3a
mogenmn Si 1512 -
Pemenne 3amau ¢
. LUndposan nabopaTtopua no
HCTIOJIL30BAHUEM MOHATUH bu6mmorexa [IOK
17 " . XMMMU (y4eHnyecKkasn) https://m.ed 178560
MaccoBasi I0JI PaCTBOPEHHOTO s://m.edso0.ru e0a
" H” p p HoyTtbyk M3BM RAYbook b4p
BellecTa', "MoJsipHast wozenw Si 1512 b4
KOHIIeHTpanus"
18 Knaccudukanus u Lindposan nabopatopua no bu6mmoreka [JOK
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HOMCHKIJIaTypa HCOPIraHUYCCKUX
BCIICCTB

XUMUK (y4eHnyecKas)
Hoytbyk NM3BM RAYbook
moaenn Si 1512

https://m.edsoo.ru/bf9e10
8d

Undposana nabopatopusa no

bu6mmoreka [IOK
19 Cucremaru3anus 1 00001IeHre XMMMU (yYeHnyecKkasn) https://m.ed 1802c6
s://m.edsoo0.ru/8d2c6a
3HAHHUH 110 TEME Hoyt6yk NM3BM RAYbook 3ap
moaenn Si 1512 -
KoHTposbHas pabota 1mo Temam
"CtpoeHue aToma.
[lepunonnueckuii 3aKoH U Lindposas nabopaTtopus no
bubmuorexa [JOK
20 Ilepuoanueckas cucrema XUMnUn (yyeHnyecKkas) httos://m.edsoo.ru/70a60a
XUMHYECKUX 3jiemeHToB J[. 1. HoyTt6yk N3BM RAYbook ad — '
Menneneesa", "Ctpoenue mogenn Si 1512 —
BelecTBa. MHOrooOpasue
BeIIeCTB"
Knaccudukanust XuMuaeckux
peaKkIuil B HEOPraHUYECKON 1
. Uundposaa nabopatopus no
OpraHMYeCcKON XUMHUU. 3aKOH bubnnoreka [JOK
21 COXPaHEHHUS MaCChl BEILIECTB; xummit {yseniecka) https://m.edsoo.ru/6335cd
p H ’ Hoyt6yk M3BM RAYbook dZD " '
3aKOH COXpaHEHHS U mozenw Si 1512 az
MpEeBpaIeHHs] SHEPTUU TIPU
XUMHYECKHUX PEaAKIIHSIX
Undposan nabopatopus no
TenoBbie 3¢ (HEKTH XUMUYECKUX bubnuoreka [IOK
22 . T xuMAR yerieckas) https://m.eds00.ru/d1db86
eakuii. TepMoOXUMHYECKHE s://m.eds00.ru
peakt p HoyTtbyk M3BM RAYbook dap
YPaBHCHHUA mogenmn Si 1512 _
23 Brruucnenus no ypaBHEHUSIM Linpposan nabopatopua no bu6mmoreka [JOK
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XAMHUYECKUX PEeaKUui U

TCPMOXUMHUYCCKUM YPAaBHCHUAM

XUMUK (y4eHnyecKas)
Hoytbyk NM3BM RAYbook
moaenn Si 1512

https://m.edso00.ru/87b139
54

CKOpOCTh XUMHUUYECKOHN pPEaKiluu,

€€ 3aBUCHUMOCTb OT Pa3IMIHBIX

Undposan nabopatopua no
XMMUM (yyeHun4yeckas)

24
dakropos. Katanus u Hoyt6yk M3BM RAYbook
KaTajm3aTophl mogaenn Si 1512
Undposana nabopatopus no
o5 ['oMoreHHbI€ U reTEPOreHHBIE XMMMK (y4eHnyecKasn)
peakuuu Hoytbyk NM3BM RAYbook
moaenn Si 1512
[TpakTrueckas padora Ne 1 mo Lindpposan nabopatopusa no
" bubnuorexa [JOK
Teme "BnusiHue paznmyHbIX XUMUU (yyeHun4yeckas)
26 https://m.edsoo.ru/1facal
($hakTOpOB HA CKOPOCTH HoyT6yk M3BM RAYbook d1
XUMHUYECKON peakiuu" mogenmn Si 1512 —
neposasa nabopaTtopus no
OOGpatumbie U HEOOpAaTUMBbIE Hudp PaTop bubnmnorexa [JOK
27 eaKIuu. XUMHUICCKOE Xumuut (yerueckas) https://m.edsoo.ru/30952f
p ’ HoyT6yk M3BM RAYbook 9% — '
papHoBecHe mogenu Si 1512 =
[TpakTuueckast pabota Ne 2 o Linpposan nabopatopua no
" bubnmuotexa [JOK
TeMme "BnusiHUE pa3auyHbIX XUMUU (yyeHun4yeckas)
28 https://m.edsoo.ru/3bf34e
(bakTOpOB Ha MOJIOKEHHUE Hoytbyk M3BM RAYbook 17
XHMHYECKOT0 paBHOBecHS" mogenn Si 1512 -
DIEKTPOTUTHYECKAS LUndposan nabopaTtopua no
nucconuanys. CHUIbHBIC U XMMMU (y4eHnyecKkasn) bubmmorexa LOK
29 ’ https://m.edso00.ru/5f766b

ciaObie QJICKTPOJIUTHI. CrencHb
JUCCOIMalun

HoyTbyk M3BM RAYbook
mopenu Si 1512

df
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HoHnHOE npon3BeeHUE BOJBI.
Cpena BOAHBIX pacTBOPOB.

Undposana nabopatopusa no
XUMUK (y4eHnyecKas)

bu6mmoreka [IOK

30 https://m.edso00.ru/3966ca
Bonopoansrii mokazareins (pH) HoyT6yk N3BM RAYbook 89D
pacTBopa mogenm Si 1512 —
. Undposan nabopatopua no
I'maponus cosneit. Peakiuu, bubmuoreka [JOK
XMMUK (yyeHun4yeckas)
31 MPOTEKAIOIIME B PACTBOPAX HoyT6yk M9BM RAYbook https://m.edso00.ru/09d5a9
bd
AIEKTPOJIUTOB Mozenn Si 1512 ba
Undposan nabopatopua no
[TpakTiueckast padota Ne 3 o bubnuorexa [JOK
" XUMUU (yyeHunyeckas)
32 TeMe "XUMHUYECKHE PEaKIuu B HoyT6yk M9BM RAYbook https://m.edsoo.ru/2e3dae
" bO
pacTBOpax 3JIEKTPOJIUTOB Mozenn Si 1512 by
OKHUCIUTENILHO- Undposan nabopaTtopuma no Bu6 OK
33 BOCCTAHOBHUTEJIHHBIC PEAKIIHH. XMMMK (y4eHnyecKasn) htlf H/I;IOTe;(a 1 1562260
s://m.eds00.ru
Bakueiime oKUCIUTENN U Hoyt6yk NM3BM RAYbook 6 Op
BOCCTAaHOBHUTEIH moaenn Si 1512 -
Undposan nabopaTtopua no
34 Metoz 3IEKTPOHHOTO XUMUK (y4eHnyecKas) EtI:M;IOTe;{a HO/I1§b6913
JIm. I
(371IEKTOHHO-MOHHOT0) OanaHca HoyTbyk M3BM RAYbook g7 bs eds00.1
mopenun Si 1512 _
LUndposan nabopaTtopua no
DNEKTPOIN3 PaCTBOPOB U XMMUK (ydeHnveckas) bubmmorexa [TOK
35 https://m.eds00.ru/93fb97
pAacIlIaBOB BEIECTB HoyTbyk NM3BM RAYbook P
moaenu Si 1512 _
Undposan nabopatopus no bu6mmoreka [JOK
Pemenue 3amad pa3nuaHbIxX
36 XUMUM (yueHunuyeckas) https://m.edsoo.ru/5a859d

THUIIOB

HoyTbyk M3BM RAYbook
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mogenmn Si 1512

Pemrenne 3a/lav Pa3JIMIHbIX

Undposan nabopatopua no
XMMUK (yyeHun4yeckas)

bubmuoreka [JOK

37 https://m.edsoo.ru/5afa26
THIIOB HoyTbyk NM3BM RAYbook 5 dp
mogenmn Si 1512 _
nédposas nabopatopus no
Cucrtemaru3zanus 1 00001IeHNE Hudp patop bu6mmorexa [IOK
38 . " XMMUM (yueHun4yeckas) httos://m.ed 1e161eh
3HaHUM 1O TeMme "XuMuyecKue A/m. I
Y HoyTbyk NM3BM RAYbook 85DS €C800.TULI02E
peaKiim mogenmn Si 1512 _
Undposan nabopatopus no
bu6mmoreka [IOK
39 KoHTpoinbHas pabora 1o Teme XMMUK (y4eHnyecKasn) https://m.edsoo.ru/aga0ad
"XuMu4ecKkue peakiun" HoyTt6yk M3BM RAYbook 30 — '
mogenmn Si 1512 _
[TonoxxeHne HEMETAIIIOB B
Ilepnonnueckoi cucreme
Undposan nabopatopus no
XUMHYeCKuX deMeHToB Jl. W. bubmuorexa [JOK
40 MenneneeBa u 0COOEHHOCTH xumin (yenneckas) https://m.edsoo.ru/8ca2dc
HoyTtbyk M3BM RAYbook — '
CTPOEHHS X aTOMOB. . ad
N moaenn Si 1512
dusnveckue CBONCTRA
HEMETAIIIIOB
nédposas nabopatopus no
AnnoTponusi HEeMETaioB (Ha Hudp patop bu6mmorexa [IOK
a1 XUMUKM (y4eHnyeckas) httos://m.ed 16f92c0
pUMEPE KUCIIOPOJia, CEePHI, s://m.edsoo.ru/ef92c
pHMEp pod, cep HoyT6yk N3BM RAYbook 1CD
(ocdopa n yriepona) moaenu Si 1512 _
Bonopona: nonydyenue, Lindposaa nabopatopwma no bubmuorexa [JOK
42 buznyecKkue 1 XUMHUYECKHe XUMUK (y4eHnyecKas) https://m.edso00.ru/0aa8f6

cBoiicTBa. ['mapuasl

HoyTbyk M3BM RAYbook
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mogenmn Si 1512

I'anorensl: HaxoXJICHUE B
MIPHUPOJIC, CIIOCOOBI MOTYICHHSI,

Undposana nabopatopusa no
XUMUK (y4eHnyecKas)

bu6mmoreka [IOK

43 https://m.edsoo.ru/4e2237
bu3HYECKUE U XUMUIECKHE Hoyt6yk NM3BM RAYbook 95p
CBOMCTBA mogenm Si 1512 -
I'anoreHoBoO0pOABI. Undposan nabopaTtopma no
. P bubmuorexa [JOK
Baxwueitme XMMUM (yyeHun4yeckas)
44 https://m.eds00.ru/6b3255
KHCJIIOPOACOAEpKaLLIAE Hoyt6yk M3BM RAYbook o6
COEIMHEHUS TaJJOr€HOB moaenu Si 1512 o
JlaBoparopHble u
Undposan nabopatopus no
IIPOMBIIIJIEHHBIE CIIOCOOBI bubnuoreka [IOK
45 MOJTyYCHHS TaJIOTeHOB xummit {ysenieckas) https://m.edso00.ru/6971ac
ya ‘ HoyT6yk NM3BM RAYbook LETLEES00:
[IpruMeHeHue rajJoreHoB U Ux . ad
. mogenmn Si 1512
COCIMHCHUI
Undposan nabopaTtopua no
[TpakTuueckast pabota No 4. bu6mmoreka [IOK
46 p XUMUU (yyeHun4yeckas) httos://m.ed 18b26f
CIIICHUE DKCIICPUMEHTAIbHBIX s://m.edso0.ru e
p HoyTt6yk M3BM RAYbook D
3anmad o Teme "l anoreHsr"” . cd
mopenun Si 1512
Kucnopon: nabopaTopHbie u
Undposan nabopatopus no
MPOMBIIIJIEHHBIE CIIOCOOBI bubnuoreka [IOK
47 o XMMUK (y4eHuYeckasn) httos://m.ed 1c8abc3
MOJYYEHHS, (PU3HUSCKUE U s://m.edsoo.ru/c8abc
yi ! HoyT6yk N3BM RAYbook D
XHMUYECKHE cBoMcTBa. O30H. . 6a
mogenmn Si 1512
[IpuMeHeHre KUCIopo/ia U 030Ha
LUndposan nabopaTtopua no
bu6mmorexa [IOK
XMMMU (y4eHnyecKkasn)
48 OKCHJTBI ¥ TIEPOKCH/IBI https://m.edsoo.ru/5c8816

HoyTtbyk M3BM RAYbook
mopenu Si 1512
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA
Epemun B.B., Ky3pmenko H.E., Tepenun B.U., Ipoznos A.A., Jlynun B.B.; oz pen.

Jlynuna B.B.//Xumus. Yroyonéunsrit ypoBens 10 knacc 2023

Epemun B.B., Ky3pmenko H.E., Tepenun B.U., Ipo3nos A.A., Jlynun B.B.; oz pen.

Jlynuna B.B.//Xumus. Yrinyonénnslii yposens 11 knace 2023

METOJNUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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