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MNOACHUTEJBHASA 3AIINCKA

PaGouass mporpamMmma y4eOHOTO mpeamera «XuUMHUsS» Ha yYPOBHE CPEIHETO
oOmero oOpa3oBaHMsI COCTaBlicHAa Ha OCHOBE TpeOOBaHWUN K pe3yiabTaTam
yrayOJEHHOTO OCBOCHHS OCHOBHOH 00pa3oBaTEIbHOW MPOTpaMMBI  CPEIHETO
obmiero oopazoBanusi, npeacraBieHHbIX B PI'OC COO, a tak ke B COOTBETCTBUU
c (enepasibHOM 00pa3oBaTEIbHON MPOTrpaMMBbl CPEIHEr0 OOLIEro 0Opa3oBaHUs
(ITpuxa3z MunuctepctBa npocsenienus: Poccuiickoit @enepannu ot 23.11.2022 No
1014) u ¢ ocHoBHO#1 oOpa3oBaTensHOU nporpammoii COO MKOYVY «KirodeBckast
COLI um. A .I1. BuprokoBay.

XuUMHsI Ha YpOBHE YIIyOJIEHHOTO M3YYEHHS 3aHMMAaET PEIlalollee MECTO B

CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, pean3yeMoro B YCIOBUAX AU EpEeHIIMPOBAHHOTO,
npodUILHOr0 00yUYEHHMsI, HAMPABJICHO Ha obecriedeHue oOIeoOpa3oBaTeIbHON U
OOIIEKYyThTYPHON TOATOTOBKH  BBITYCKHHKOB IIMKOJ, HEOOXOMUMBIX  JUIS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHU O0y4YeHHUs B OpraHu3aiusix mnpodeccuoHaibHOro oOpa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHOW W3 IPHOPUTETHBIX JUCIUILINH. .

B mnporpamme mo XMMHHM Ha3HaY€HWE TMpeaMeTa «XUMHS» IOIydacT
MOIPOOHYI0 MHTEPIIPETAIIUIO B COOTBETCTBUM C OCHOBHBIMU MOJI0KeHUAMH OI'OC
COO o0 B3auMOOOYCIIOBIICHHOCTH IIE€JIeH, COJEPKaHUsI, PE3YIbTATOB OOYUCHUS U
TpeOOBaHMI K BBIITYCKHUKAM TMOJTOTOBKH BBITYCKHHUKOB. CBHUIETEIHCTBA TOTO,
YTO CIEAYIOIINE MPOTPAMMBI BHITIOTHSIIOT XUMUYECKUAE (DYHKITHH:

e HMH(QOPMALMOHHO-METOIUYECKAs, MPEAOCTABIEHUE KOTOPO 00ecreynBaeT
MOJIyYeHHUE TPEACTABICHUS O TIPEAMETE, COJIEPKaHUM, OOIIeH CTpaTeruu
OoOy4eHHMsI, BOCIIUTAHUS M Pa3BUTHSA OOYYAIOIIMXCS B paMKax IpeIMeTa,
M3y4aeMoro B paMKax JIaHHOTO MPpoQuis;

e OpraHM3alMOHHO-TUJIAHUPYIOLIAs, KOTOpas MpEeAoJiaraeT ONpeeieHHE:
OpraHM3alid CTPYKTYPHUPOBAHUS W  MOCIEAOBATEIBHOTO HM3y4YCHUS
UCXOJHOTO MaTrepuaia, KOJWYECTBEHHBIX M  KAa4ECTBEHHBIX  €T0
XapaKTEPUCTHK; MOIXOMbI K (OPMHPOBAHUIO COJIEPKATEIHHOW OCHOBBI
KOHTPOJISI M OIICHKHM 0Opa30BaTENIbHBIX IOCTHKCHHH OOYyJarommxcs B
pamMKax HTOTOBOM aTTectaiiud B (OpME €IUHOTO TOCYAapCTBEHHOTO
HK3aMeHa 10 XUMUHU.

[Iporpamma aJist yriryOJI€HHOTO U3YUCHUST XUMUH:

e yCTaHABIWBAaECT WHBAPMAHTHOE MPEAMETHOE COJEp)KaHHE, 005S3aTeIbHOE
JUISL  UW3y4EeHHsT B paMKax OTAEJbHOro mnpoduis, obecrneyrBaeT
CTaOMIBHOCT, M CTPYKTYpPHpPOBaHHE €ro IO KJaccaM, OCHOBHBIM
COJIep KaTeIIbHBIM JIMHUSM/pa3ienam Kypca;

e AT NPHUMEPHOE pACHpPEACIICHHE TEKYLIEro BPEMEHHU, PEKOMEHIYEMOTO
JUTSl U3yYEHHUsI TIEPBOM TEMBI,



e TpenjaraeT MPUMEPHYIO TOCIEIOBATENIbHOCTh H3YYEHHS] y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JlaeT MeTOaMYECKYIO MHTEPIIPETAIMIO 1IEJIeH U 3a/a4 U3YUYEHHs MIpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHMs, COACPXKATEIbHBIX XapaKTEPUCTHK
OCHOBHBIX  PE3yJbTaTOB  OCBOCHHS  OCHOBHOW  0Opa3oBaTeIbHOMN
POTrpPaMMBI CpEeIIHEro oO1ero o0OpazoBaHus (JINYHOCTHBIX,
MeETaIpeMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUMA. OOYy4aromerocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IPEEMCTBEHHOCTh OOYUYEHHUS! XMMHUH Ha YPOBHE HAYaJIbHOI'O 00IIEro 00pa3oBaHusl.
3a 3aBUCHMOCTBIO YCTAHOBJIEHHOM MpOrpaMMbl [0 XUMHUHU 00s3aTelIbHON
(MHBapUAHTHOM) COCTABJISIONICH COEpKaHUS Kypca nmpeIMeTa « XUMHUs OCTaeTCs
BO3MOYKHOCTh BBIOOpa €ro BapHATHBHOW COCTABIISIIOLIEH, KOTOpas JOJKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs O0yUEHHUS.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
nuddepeHIUpoBaHHOTO OOY4YEeHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE yriayOJNEHHOrO U3Yy4YeHHUs HampaBjieHa Ha [OJy4YeHue
IPEEMCTBEHHOCTH C MOCIEIYIOIIMM 3TalloM XUMHUYECKOT0 00pa30BaHusl B paMKax
M3YUYEHHS] €CTECTBEHHO-HAYYHBIX W JUCHUUIUIMHAPHBIX AUCUUIUIMH B By3aX. U
OpraHM3alMsIX CPEeIHEro MNpoQecCHOHANbHOrO 00pa3zoBaHusi. B 3Toll  cBsA3M
U3y4YeHHUE MpeaMeTa « XUMUS» OPUEHTUPOBAHO UCKIIOYUTENBHO HA PACIIMPEHUE U
yIIyOJIeHUE TEOPETUYECKOM U MPAaKTUYECKOM TMMOJATOTOBKUA OOydYarommxcs,
BBIOPABIIIUX OIpPEACNICHHBIN NMPOoQuiIb 00yUeHUsl, B TOM YHUCJE C MEPCIEKTUBHON
MOCJIEI0BATEIBHOCTRIO TOJMYYEHUS! XMMUYECKOTr0 0Opa30BaHUsl B OpPraHU3aLUAX
npodeCCUOHAIBHOTO 00pa30BaHus. COOTBETCTBUE C TUM, B YCIOBUSX TpeOOBaHUM
dI'OC COO Kk TpuUBEIEHHBIM pe3yibTaTaM OCBOeHUsA  (eaepalbHON
oOpa3oBaTeIbHONM MPOrpaMMbl  CPEAHET0 OOIIero o0pa3oBaHUS H3YyUYCHUS
npeaMera «XUMUS» OPUEHTUPOBAHO TAKXKE HA pEUICHUE 3a7ad BOCIUTAHUS U
pa3BUTHS OOYYaIOIIMXCS, Ha ATalmax B HUX OOIIEWHTEIUICKTYallbHBIX YMEHUH,
YMEHUM, paluMoOHANIM3alMM HAYYHOTO TpyJa W OOIIEM3BECTHBIX CIOCOOOB
JESATEIbHOCTH. , BBISIBJICH MEXIUCIMIUIMHAPHBIN, HaITPEAMETHBINA XapaKTep.

CocTaBngomyMU IpeaMeTa « XUMUs» Ha YPOBHE YIITyOJIEHHOTO M3y4YeHUS
ABIAIOTCA  YIIIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
Heopranuyeckas xumus». [lpu monxoae paccMaTpuBaroTcsi OTOOpP M OpraHu3anus
CTPYKTYPHOTO COJIepKaHUs, Kypc B MporpaMMe MO XMMHUHU 3a OCHOBY BKIJIIOYEH



OI'OC COO B HacTOAUMX pa3IUYUSIX 0a30BOro W yriayOJEHHOrO YpOBHEM
U3YyYEHUS MOJIOKEHUS TTpeIMeTa.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYIIHOCTh HPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCAIIUXCA K 0a30BOMY M3YYEHHIO MpeAMETa. DTa CUCTEMa 3HAHUU
TpeOyeT 00s3aTebHOT0 TEOPETUUECKOTO JTOTOTHEHHS, TTO3BOJIAIONIEIO OCO3HAHHO
OCBOUTH OoybIIUi 00beM (haKkTOJIOrHUECKOro MaTepuana. Tak, Ha yrayOiaéHHOM
YPOBHE  HMMEETCSd  BO3MOXHOCTb  M3y4eHUs  IpeaMeTa, 00eCIeYeHHOIO
3HAYUTENIbHOTO YBEIMYEHUs OOBbEMa 3HAHUI 00 SJEMEHTAPHBIX JJIEMEHTaX M
CBOMCTBAX MX CBSI3e HAa OCHOBE PaCIIMPEHMs] U YIIIyOJEHUs NPEICTaBICHUU O
CTPOCHHH BEIIECTB, XUMHUUECKHUX CBA3CH M 3aKOHOMEPHOCTEH MPOTEKaHHsI TIOTOKA,
paccMaTpUBaeMBIX C TOYKH 3PEHHS] XUMHUYECKONW KUHETHKH U TEPMOJWHAMUKH.
N3yuenune nepuoauueckoro 3akoHa M Ilepuoamyeckoil CUCTEMBI OCHOBHBIX
3JIEMEHTOB OCHOBAaHO HAa COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKHUX IPE/ICTaBICHUSIX
O CTPOCHMU aroMa. XHMHYECKas CBSI3b C TOYKAMH OINPEACICHUS COCTOSHUS
M3MEHEHUH TIpH €€ 00pa30BaHUU U PA3PYIICHUH, a TAKXKE C TOUYKAMHU OTpPEACTICHUS
cocTostHUSI ee oOpasoBaHus. M3yueHWe Tura maTepuaina BBIIOTHSIET METOBI,
IPEJICTABICHHBIE B 3JIEKTPOXUMHUECKHUX IPOLIECCaX U AJIEKTPOJIU3E PaCIJIaBOB U
pacTBOpPOB BellecTB. B Kypce oOpraHmyeckol XuUMUU TIpU PacCMOTPEHUU
TPAIUIIMOHHBIX CHOCOOHOCTEW CcoOeIWHEHUs o0co00e BHUMaHUE YACNsAeTCs
BOTIPOCAM JJIEKTPOHHBIX 3(PPEKTOB, O B3aUMHOM BIIUSHUN aTOMOB Ha MOJIEKYJIbI U
MEXaHU3MBI.

Ocoboe 3HaueHHEe MMEEeT TO, 4YTO Ha COJEPKAHUU KYypCOB XHMHUU
yIIyOJIEHHOTO YPOBHS M3YYEHHUS [Tl KJIACCOB ONPEEICHHOT0 poduis (TJIaBHBIM
o0pa3oM MO WX CTPYKType M XapakTepy [OMOJHEHHs K OOIIeld cucreme
PEIMETHBIX 3HAHHI) OKa3bIBAIOT BIMSHUE COOTBETCTBYIOUIME IMpEAMETHI. Tak,
HalpuMep, B COJAEPKAHUM NPEIMETOB [UIsl 3aHITHH XUMHUKO-(QHU3UYECKOTO
npouis OoJbiIoe 3HaueHUE OyIyT MMETh 3JIEMEHTHl YY4EeOHOro marepualia Iio
obmieit xumuu. [lpu nu3ydeHuu npeameTa B JaHHOM Clydae akIEeHT OyAeT ClAesiaH
Ha OOIIHOCTH METOJOB TIO3HAHMS, OOIIHOCTH COJHEYHOW SHEPTUU M TEOPUHU B
XUMUH H (pU3UKE: aTOMHO-MOJEKYyJsApHas Teopus (MOJICKYJsIpHAas Teopus B
¢u3nKe), 3aKOHbI COXPAaHEHUST MAacChl U DSHEPruH, 3aKOHBl TEPMOJUHAMUKH,
AIIEKTPOJIN3a, IPECTABICHUS O CTPOCHUHU BEIIECTB. U APYTOE.

B TO e BpemMss B cOAep)KaHWUM TMPEIMETOB ISl KIACCOB XHMHKO-
ouosiornyeckoro npoduiisi 60BN yACIBHBIN Bec OyAeT UMETh OpraHudeckas
xumus. B sToM ciydae umeercs BO3MOXKHOCTH JUIsl OoJjiee OOCTOATEIBHOIO
XUMHUYECKOTO PACCMOTPEHHUS OpraHU3alui KIETKH KaK OMOJIOTMYECKON CHCTEMBI,
B COCTaB KOTOpPOM BXOJST, HAmpuUMeEp, TaKHUE CTPYKTYypHbIE KOMIIOHEHTHI, Kak
JUNUIbL, OETIKH, YIIIEeBO/bl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHud 0



COCTAaBE W CBOMCTBaX MPEICTABUTENIE OCHOBHBIX KJACCOB IPUBEIEHbI IS
U3y4EHHUs 0COOECHHOCTEH MpoIieccoB (POTOCHHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB HaydyHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAayYHbIX
3HAHUM U3ydeHHEe MpeaMeTa «XMMHUs» Ha YTIyOJIEHHOM YpOBHE, OCHOBAaHHOM Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM NPEAMETAMU, BXOJSAIIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHblE NOpeaMeTb», «MartemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipu uzydyeHun yueOHOTO mpeamera «XUMHs» Ha YIIyOJIEHHOM YPOBHE, a
TaKke€ Ha YpOBHE 0a30BOro W cpeaHero oomero ooOpa3zoBaHus (Ha 0a30BOM
YpOBHE), TepBas MEPBOCTENEHHAs WHHOBALIMOHHOCTH SIBJISIETCS OCHOBOM OCHOB
HAyKl XHMHH KaK 00JIaCTU COBPEMEHHOIO €CTECTBO3HAHHUS, NPAKTUYECKOTO
YEJIOBEKAa M OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYyphl. Penienue 3Toil 3amaun
Ha YIIYOJICHHOM YPOBHE M3YYEHHS MpPEIMETa IMPEArnojaraet JOCTHKEHHUE TaKUX
LejaeH, Kak:

e TMpPEACTABICHHBIE CTPYKTYpPhl: O MaTE€pUAIbHOM E€IWHCTBE MHpAa,
3aKOHOMEPHOCTH ¥ MO3HABAEMOCTb MPUPOJIBI, O MECTE XUMHUHU B CHCTEME
COBPEMEHHOW HAayKH M €€ BEOyIIUEe PO B OOECIEUEHUH pPa3BUTHUS
YeJI0BEYECTBA: B obecrieueHun npo0iem albTEPHATUBHOM,
DHEPreTUYECKOM U TMPOJIOBOJLCTBEHHON O€30MaCHOCTU, B Pa3BUTUU
MEJIUIIMHBI, CO3IAaHUU HOBBIX MaTEPHUaIOB, HOBBIX UCTOYHUKHU HYHEPIUH, B
o0ecriedeHnn  pasyMHOTO  INPUPOJOINONb30BaHMUS, B  Ipeneiax
MHUPOBO33pPEHUS U OOIIEH KyJIbTyphbl YEJOBEKA, a TAKXKE IKOJIOTHYECKOTO
000CHOBAaHHOT'O OTHOLIEHUS K €r0 3J0POBbIO U IPUPOAHOM CpEIe;

e pa3BUTHE CHUCTEM 3HaHWI, OOOCHOBaHHWE WX Ha OCHOBE XUMHUYECKUX
HMCTOYHUKOB €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTAIbHBIX
OOBSICHEHUN, COJIHEYHON OHHEPrud W TEOpUM XUMUU, COBPEMEHHBIX
MPEACTABICHU O CTPOEHHUSIX BEUIECTB HA PAa3HBIX YPOBHSX — aTOMHOM,
MOHHO-MOJIEKYJIIPHOM, HAJAMOJIEKYISIPHOM, O TEPMOAUHAMUYECKUX U
KMHETHYECKUX MPUHLHUIAX, TPOTEKAHUH 3KOHOMHYECKOr0 MOTEHLMama, O
XUMHUUYECKUX PABHOBECHUM, PACTBOPOB W JAUCHEPCHBIX Pa3MbIIIJICHUN,
00001IarIMNUX HAyYHbIE IPUHIIUITHI XUMHUYECKOTO TIPOU3BO/ICTBA;

e cCpelcTBa y OOy4aromuxcs OCO3HAHHOIO MOHUMAaHHsI BOCTPEOOBAHHOCTU
CUCTEMHBIX 3HAHUM [JI1 OOBSICHEHHS OCHOBHBIX HJEH U mpodiiem
COBPEMEHHOM XUMHUHU, JJISI OOBSICHEHHS] U TPOTHO3UPOBAHUSA, B
COOTBETCTBHM C €CTECTBEHHO-HAYYHOU MPUPOJOW; TPAMOTHOTO PELICHUS
npobsieM, CBsized C XUMHEW, NMPOTHO3MPOBAHMS, aHAIM3a U OLEHOK C
no3uIMii  ocoboii  Oe30macHOCTH  MOCHEeACTBUH ~ OBITOBOM U



MIPOU3BOJACTBEHHON JIESITEIbHOCTH YEJIOBEKA, CBSI3aHHOM C XUMHYECKUM
MIPOU3BOJICTBOM, UCIIOJIH30BAHUEM U TIEPEPaOOTKOM BEIIECTB;

yrayOJeHne  TPENCTaBIEHHBIX O  HAyYHBIX METOJaxX  TO3HaHUS,
HEOOXOJMMBIX ISl TPHOOpPETeHUs] YMEHUW, OPHUEHTHUPOBATHCSI B MHUpPE
BEILIECTB U OOBICHEHUH, 000CHOBaHKE, 000OCHOBAHHUE MECTa B MPUPOJIE, B
MPAKTUYECKOMN JEATENBHOCTA U TOBCETHEBHOM KU3HMU.

B miane mnepBoouepeaHOl peanu3alMd BOCIUTATEIBHBIX U Pa3BUBAIOLIUX
GyHKUMNA 1IEIOCTHOCTU CUCTEMBI CPEAHET0 00Iero o0pa3oBaHus MPU U3YYECHUHU
npeaMera «XuUMHUS» Ha  yrIyOJI€HHOM  ypoBHE 0COOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKUE LIETU U 33]]a4H, KaK:

BOCIUTaHUE YOEKIAEHHOCTH B TIO3HABAEMOCTH MPUPOJIbI, KPUTHKA
mporiecca TBOpPYECTBA B OOJACTU TEOPUM U TPHUKIAIHBIX MHPOBBIX
UCCJIEIOBAHUM B 00JIACTH XMMUU, METOJIbI BO33PEHHS, COOTBETCTBYIOIIAS
COBPEMEHHOMY B3TJISiZly Ha Pa3BUTHE HAYKH,

pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAaMOKOHTpPOJII0O W  CaMOBOCIHMTaHUIO Ha OCHOBEe (opMupoBaHuUs
00LIEYeIOBEYECKUX [IEHHOCTEM;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH O00ydaronuxcsi, OOeCIeYeHNe B HHUX CO3HATCIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBHUIO YCTHENTHOM MPpo(heCCHOHAIBHON U O0IIECTBEHHOMN JIEATEIbHOCTH,
OTBETCTBEHHOTO OTHONIEHUSI K CBOEMY 3JI0OPOBBIO U BEJICHHS 3JI0POBOTO
oOpa3za XK13HH;

VOpaBJISIET YMEHHM ¥ HABBIKOB Pa3yMHOI'O MPUPOJIONOJIB30BaAHUS,
pa3BUTHSL COOCTBEHHOM KYJbTYpbl, TPUOOPETEHUSI OMbITa OOIIECTBEHHO-
MOJIE3HOMN AEATEIIHLHOCTH.

OO6meeOO0IIIEe YKUCIIO YacoB, MPEAYCMOTPEHHBIX MJisi M3YYCHHS XUMHUU Ha
yrayOJIeHHOM ypOBHE CpeaHero oOmiero oopasoBanws, cocrapiser 204 gacos: B
10 kmacce — 102 ygaca (3 yaca B Henmemo), B 11 kimacce — 102 ygaca (3 yaca B
HEJIETTIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTHM aToma Yrjepojia. XHMHUYEecKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbyHkunoHagsHOM rpymnme. ['omomnorus. "'omonoruueckue psiapl. Cucremarudeckas
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HUX MpPEeBpalllCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, HW30MEpPHU3aALNH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankensl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyiia, HOMEHKJIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHMSI 1 XUMUYECKUX CBOWCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKHMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOHHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOUHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl Oenzona. dusmyeckue CBOICTBA apeHOB. XHUMHYECKUE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPEe alKWIbHBIX pPAaJUKaIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOoYd. B3auMoaencTBHE MUTraJIOTCHAIIKAHOB C MAarHueM M IIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOE OOHaApyX EHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FaJIOT€HIPOU3BOJHBIX YIIIEBOJIOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BomopomHble CBSI3M MEXIAY MOJIEKYJaMH CIHAPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TONyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEaKlUM 3aMEIICHUs, B3aUMOJICIICTBUE C OPraHMYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYIMbI U
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIbJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHKIaTypa. Pusznueckue CBOMCTBA
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0eHHOCTH CBOWMCTB MypaBbUHOM KHUCIOTHL. lloHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MaJbMUTHHOBAsA, OJEUHOBAas, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW M
IIEJIOYHOM Cpeie.

XKupsl. Ctpoenue, puandyeckiue 1 XUMUYECKHE CBOICTBA KHUPOB: TUAPOIIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakrepucTtuka yriaeBoaoB. Kinaccudukanus yrineBoaoB (MOHO-, JH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CITUPTOBBIX U aJIbJICTUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npumeHenue. [lonrcaxapuapl: kpaxman,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, TOMydyeHUe >PUpoB 1eutonao3bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B aJIbJIETU]] HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ TwapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. ClI0KHBIE YPUPBD.

A30TCoaep:xale OpraHnvecKue coeJuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWCTBA aNn(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmInHA. OCOOSHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudarthuueckux amMuHOB. l[loiydenue aHwinHaA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHble PEACTaBUTENIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHasi, BTOpUYHaAs W TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJNUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, METK), HCKYCCTBEHHBIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAIM  3JIEMEHTOB, BXOJISIIMX B €ro COCTaB, HAXO0XJICHHE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakluMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOr0 BEIECTBA HAa OCHOBE €ro0 XMMHYECKHX CBOMCTB MJIM CIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIEJIMPOBAHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKOcuUCTeMa, Ouochepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHomorus: mUINEBBIE TMPOAYKTHl, OCHOBBI PAIMOHATIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHUCJA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mMbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeb, JUTaHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIUHEHUM.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALMH PACTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
HAa3BaHUA OTJICJIBHBIX MPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXuUMHUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHUS. DaKTOpbI, BIUAIONIME HA IOJOXKEHUE XUMHUYECKOIO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
Baknelnme OKHCIMTEIM W BOCCTAaHOBUTEIHW. METOJI 3JIGKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METO/bl W3YyYE€HUS BEIIECTB W HX NPEBPAILICHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID HHIWKATOPOB, H3YYEHUE BIUSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiwuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOCHUSI UX aTOMOB. DuU3NUECKUe
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE PJIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ amoreHoBoAOpobl. BaxHeuine KuCIopoacoaepxaiiue
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kkuciopoaa. @u3nUecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibbunsl. Oxcupn cepoi(lV), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTPUIbL. OKCUABI a30Ta. A30THUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xummudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopHas
kuciota u e€ conu. [lpumenenue ¢ochopa u ero coeauneHuit. docdopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TIPOCTHIX BEILIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciora u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKku. [IpuMeHeHre NpoCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €T0
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBas KHUCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJTYYEHUSI METaJIJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3alMTHl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COEIUHEHUM.

O6mast xapaktepuctuka metamioB |IA-rpynmer [lepuomnueckoit cucteMbl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckrue M XUMHYECKHME CBOMCTBA MapraHila M €ro COeAUHEHUH.
Baxnenimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcuabl U conu xenesa(ll) u xenesa(lll). Tlonydenne u nmpuMeHeHHE Kee3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TMIPOKCHIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [Ipumenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
LIEJIOYHBIX M IIEJIOYHO3EMENIBHBIX METAIUIOB C BOJOM (BO3MOKHO HCITOJIB30BAHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
U KAaTHOHbl METAJIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUS M IIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTUA denoBedyecTBa. [lonsTue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOThI, MeTaHoJ1a). [IpoMblliIeHHbIE CTIOCOOBI MOTYYEHUSI METAJIIIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
MCIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUIIUHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUs MpenapaToB OBITOBOM XHMHU B TOBCEIHEBHOU
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 21eKTpOoHUKH. HaHOTeXHOIOT U,

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpuUMecH, Macchl (00bEéMa, KOIMYECTBA BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOMKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHu4ecKorM xuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYUYHOTO ITUKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

du3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocHcTeMa, bnocdepa, MeTaboIM3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



npeaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, OJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOCHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M TMPAKTUYECKOW JEATEILHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
Y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENBHBIX 3a/1a4, BBIMOJHEHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIECHHOCTHOTO OTHOIICHWSI K MCTOPUYECKOMY M HAYyYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOTO TPyAa YYEHBIX U IPAKTUKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHHs C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TMOCIEACTBUN W HENPUSITHS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHUH NPAKTUYECKUX 3adad
CoLlIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TPyAa U pe3ysbTaTam TPYAOBOU JESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEIeCO00Pa3HOr0 OTHOLICHHsS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOAUMOCTH WCIIOJIb30BAHUS JOCTIDKCHUW XUMHH  JISI
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJIEHUS, CO3JaHUU IETOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTHUYECKOW HAMpaBICHHOCTH M BaXXHOW pOJM B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPYy/ia U AKOJOTHYECKH KOM(DOPTHOM KU3HHU KaXKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JeiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYaIUAX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJZla B Pa3MYHBIX cepax mpodhecCuoHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCHUIUTMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe TOHATHSA, OTPaKaroIlne
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIEAOBaHUE, HAOIIOAEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuaromuxcst UCIIOJIb30BATh OCBOEHHbBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMH W  PETYJISITUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS 1J11 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJb3YEMbIE B XUMUKU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opMmyna, ypaBHEHHE XUMHUYECKOU



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUS:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJi1 (DOPMUPOBAHMS THUIIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHNS U BBIBOABI OTHOCUTENILHO IOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAaKTUYECKUX 3a1ad, IPUMEHEHHUIO pa3InYHbIX
METO/I0B ITO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaau3upoBaTh MH(OPMALMIO Pa3IMYHBIX BUIOB U (HOpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIA SA3BIK B KayecTBe CpeACTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MYyTEM COIIACOBAHMS TMO3ULIUNA B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeaaraeMblii ajroput™M AEHCTBUM mpu
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITENBHOCTH Ha OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
1O TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUW B Pa3IMYHBIX Y4€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme MO XHUMHHM TPEIMETHbIE pe3yJbTaThl MPEACTaBICHbl IO ToJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O00ECIEYECHUU yCTOWIUBOTO
Pa3BUTHS YEJIOBEUECTBA B PELICHUHU MPOOJIEM IKOJIOTMYECKOM, SHEPreTHUEeCKOU U



MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3JaHUH HOBBIX MAaTEpPUAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
obojoyka aroma, S-, P-, d-aToMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpylma, pajadkal, CTPYKTypHble (QopMyibl (pa3BEPHYTHIE, COKpAILIEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MNPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), H30MEPhbl, TOMOJIOTMYECKUU psiji, TOMOJIOTH, YTIJIEBOIOPOAIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJSIDHBIE COECIMHEHUS; TEOPHUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpeBpalieHUs] DHEPrUM TIPH XUMHUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAHUS, O B3aUMHOM BIIMSIHUM ATOMOB W I'PYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NESATETbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  MPUHIUIAX  XHMHUYECKOTO
POM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTbUX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOLIME IOHATHS IPU
OIMCAHUM COCTaBa, CTPOCHUSA U CBOMCTB OPraHUYECKUX COCIUHECHU;

c(hOpMHPOBAHHOCTh YMEHHUIA:

HCIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIMUA U PACKPBIBATH UX CYLIHOCTH:
OKHCIINUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTABIMBATH MOJEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB ISl WILTFOCTPAITUN
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATUYECKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEACTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJICMHOBAsA, ATbMUTHHOBAsI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIEGHTHAas W WOHHAas CBs3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTepuU30BaTb  COCTaB, CTPOCHUE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPraHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QIKWHOB, apPOMATHYECKUX YTJICBOAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CJIOXKHBIX 3()PUPOB, KUPOB, HUTPOCOSTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKJIATh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H1 ), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPHU30BaTh UCTOYHHUKH YTIIEBOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, SKCIICPUMCHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

c(hOpPMHPOBAHHOCTh YMEHUS MTPUMEHSATHOCHOBHBIE OTIEPAIIUHA MBICIIUTEIHLHOM
NEATETPHOCTH — aHAIW3 W CUHTE3, CpaBHEHHME, 000O0IIeHWe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — N1 U3YUYEHUSI CBOMCTB BEILIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
WCITOJIP30BaTh CUCTEMHBIC 3HAHUS 10 OPTaHUYECKOW XUMHUU 11 OOBSICHCHHS W
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, aHATU3UPOBATH U OLIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCIIOJIb30BATHIIOYUYCHHBIE 3HAHUS ISl IPUHATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHEe W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIIMX OPraHUYECKUX BEUIECTB, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00pPa3HOTO TIOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOJTHOM CPEAbl U JOCTUKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nmepepadbarsiBaTh €€ U MUCIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSX W MO3HABAEMOCTH SIBJICHUW NPUPOJbI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
WMCTOYHUKOB SHEPIHH, B OO0ECNEYEHUH PAlMOHAIBHOTO MPHUPOAOIOIb30BaHUSA, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATalOIIe IOHATHS — XUMHUYCCKHHM OBJIEMEHT, aToM, SJIpO aroma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, 3JICKTPOOTPUUATEIBHOCTh, CTENEHb OKUCJICHHS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU TIPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABICHUSI O CTPOCHHUM BEIIECTBA HA AaTOMHOM, HMOHHO-MOJIEKYJSIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(haKTOJIOTUYECKHE CBEJCHHS O CBOWMCTBAX, COCTaBe, MOJYYCHUU W 0OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapakTEPHBbIC MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuansHble Ha3BaHUs OTACIBHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUIl KPUCTAJUIMYECKOW  PEETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

cOPMHPOBAHHOCTh  yYMEHMIl:  KJIAcCU(PHUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH JJIA Kiaccu(uKanuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPUOJUUECKOTO 3akoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOIO IEPHUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATH3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMUMHYECKUX JJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOEHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHME TECHETUYECKOU CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAalIEHHBIX  MOHHBIX  ypaBHEHHWW;  pEakUM{d  TUAPOJIN3A;  pEaKUuiu
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIMH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIeXKAIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIIOThI, aMMHUaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUW MNPUPOABI — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPaKTUYECKON JeATETbHOCTU YeJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro 3(dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
OnpeeIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WJIM JIAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TpaBuUil 6€30mMacHOro OOpaIIeHus C BEIIECTBAMU U JTaOOPATOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
paznu4HOi (opMe pe3yNbTaThl IKCIEPUMEHTA, AHATU3UPOBATH W OIEHUBATHHUX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
nmocyol u jabopatopHbIM OO0OpyAOBaHWEM, OOpAaIIeHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHMS CBOETO 3/I0POBbs, OKPYXKAOLIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOpMAIIMK B Pa3TUYHBIX UCTOUYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHAJTM3UPOBATHXUMUYECKYIO MH(OpMalnio, nepepadaThiBaThe€ U UCIOJIb30BATHB
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgean 1.Teopernueckue 0CHOBbI XUMHUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoanueckas cucreMa XUMHYECKUX 9 buGnuorexa [IOK
' p https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHMHHECKHC Peakiiii 19 . 3 https://m.edso0o.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2.Heoprannueckasi xumMusi
bubnmorexa LIOK
2.1 H 1 1
eMeTAILIRT 3 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 23 1 2
CTaLIbl https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3nen 3.XuMus u :XKu3Hb
31 MeTobl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KHU3Hb https://m.eds00.ru/2dd57f24
Hroro mo pazneny 9



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

10 KUIACC
KoumnuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi  oOpa3oBaTe/ibHbIE PeCypcChl
padoThI padoTshI
[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
IIPE/ICTABIICHHUE O 1 bubmorexa LHOK
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYEeCKUX
COCIMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa
nepoJa (OCHOBHOE U
}137236p IléfIHOG COCTOSTHUS) 1 bubmorexa [JOK
v ' https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BOBMOKHOCTH
aToma yriepoja
XuMuyeckas CBs3b B
OpTaHUYECKUX COCTMHECHHSIX.
Mexanu3mbl 00pa3oBaHUs 1 bubmorexa HOK
. P https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspsbiBa CBsA3EH
Teopus crpoeHus
OpraHMYeCcKUX COeTUHEHUH A 1 bubmmorexa [TOK
p ' https://m.eds00.ru/9e595ch8
M. byrtneposa
Buapl uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. 1 bubnuorexa [IOK
DneKkTpoHHBIE 2P HEKTH B https://m.edso00.ru/b0e61661
MOJIEKYJIaX OPraHUYECKUX



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

COEIUHEHUI

IIpencrasienue o
KJIacCU(UKALIUU U

6 CUCTeMaTHYEeCKast bubmorexa HOK
https://m.edso0.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHUYECKUX BEIECTB

7 Knaccudukanus peakiuii B bubnunoreka [HOK
OpraHNYEeCKON XUMUHU https://m.edsoo.ru/ba5706aa

3 Cucrtemaru3zanus 1 0000IICHUE bu6mmoreka [IOK
3HaHUU 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHM PSI,
obmras popmyia,

9 HOMEHKJIaTypa U U30Mepus, bubnnorexa [HOK
3JIEKTPOHHOE U https://m.edso00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 DU3NYECKUe U XUMUYECKHUE bu6mmorexa [IOK
CBOMCTBA aJIKaHOB https://m.edso00.ru/3137711c
Haxoxnenue ajakaHosB B

11 npupoe. CriocoOs! mosyueHus bubmmorexa [JOK

https://m.eds00.ru/259b0a5b
Y IPUMEHEHHUE ATKaHOB
[{ukmoankaHbl: 00IIast
dbopMyna, HOMEHKIATypa

12 U30MepHUst, 0COOEHHOCTH bubnuorexa [IOK
CTPOCHUS U XUMUYECKUX https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI OJTyYEHUS U
MIPUMEHEHNE

13 Pemenne pacuérHbix 3a1a4d Ha bubmmorexa [JOK

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

OIIpElIETICHUE MOJIEKYJIIPHON
(bopMyIbl OPraHMYECKOro
BELIECTBA I10 MACCOBBIM JI0JIIM
aTOMOB DJIEMEHTOB, BXOJAIIUX
B ero cocras. CucremaTusanus
1 000011IeHe 3HaHUH 110 TeMe

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U

bubmuorexa [JOK

14 MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJiekys. CTpyKTypHast ¥ LuC-
TpaHC-U30MEPUS ATTKEHOB
Ou3nyecKue 1 XUMUIECKHE

15 cBoicTBa ajnkeHoB. [IpaBuiio bubmorexa LHOK

https://m.edso00.ru/21069ccd

MapkoBHHKOBA

16 CniocoOsI noTydeHus u bubnuorexa [JOK
IIPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
JlaGopaTopHO-TIpaKTHYECKas

17 pabora Ne 1 o Teme bubnuoreka [IOK
"TTonryuyeHue 3TUIeHa U https://m.edsoo.ru/0941eed8
W3y4YeHUe ero CBOUCTB"
Pemenue pacu€THbix 3a/1a4 Ha

18 oTpeIeTICHUE MOJICKYJISIPHOM bubnmnoreka [JOK
(bOopMyITBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BElIeCTBa
AnKaueHbl: CONPsHKEHHBIE,

19 W30JIUPOBAHHBIC, bu6nmoreka [JOK
KYMYJIUPDOBAHHBIE. https://m.eds00.ru/04298c0a

Oco0eHHOCTH ANEKTPOHHOTO



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

CTPOCHUS

20 XuMHYECKHE CBONCTBA bubmuorexa [JOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d
CniocoOslI nosy4eHus u bubnmoreka [JOK

21
MIPUMEHEHHUE AJIKAJUECHOB https://m.edsoo.ru/1aa81660
AJKUHBI: TOMOJIOTUYECKHH Psif,
obmas gpopmyia,

22 HOMeHK?;ai) ya DIIEKTPOHHOE U bubmmorexa [TOK

ypa, p https://m.edso00.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEeKY, (hU3MUeCcKre CBONCTBA

23 XHUMHUUYECKUE CBOIICTBA AIIKHHOB bubmmorexa [TOK

https://m.edso0.ru/23493a93

24 KauectBeHHbIe peakuyu Ha bubnnorexa [HOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CnocoObI noydeHus u bubnmnorexa [JOK
IIPUMEHEHNE aJIKNHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacué€rsl 1o

26 aBHEHUIO XUMHUYECKOM bubmmorexa [IOK
yp https://m.edsoo.ru/5db8e526
peaxiuu

97 CucremMarusanuys 1 0000I1IeHNE
3HAHUHU II0 TEME
ApeHBI: TOMOJIOTHYECKUHT P,
obmas popmyna,

28 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnnoreka [JOK
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOTYyO0JIa,
uX (pu3uveckre CBONCTBA

29 XHMHYEeCKUE CBOWCTBA apEHOB: bubnnorexa [JOK



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

PCaKMu 3aMCIICHHUA

https://m.edsoo.ru/a44alaed

30

31

XUMHYECKUE CBOMCTBA apEHOB:
peaKIuy IPUCOSTUHCHUS,
OKHCJICHHE TOMOJIOIOB OCH30J1a
Oco0EHHOCTH XUMHYECKUX
CBOMCTB CTHpPOJIa

bu6mmoreka [IOK
https://m.edsoo.ru/a44alaed

bubmuoreka [JOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacy€THbIX 3a1a4 HA
OIpECIIEHNE MOJIEKYJIIPHOU
(bopMyIbl OPraHMYECKOro
BELIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/53461a2c

33

CriocoObI mosryueHust 1
NPUMCHEHHE apCHOB

bu6mmoreka [IOK
https://m.edsoo.ru/6f717d09

34

35

36

['eneTnueckas CBA3b MEXKAY
pa3IMYHBIMU KJIaCCaMU
YTJIEBOAOPOJOB

Pacuérsl o ypaBHEHUAM
XUMUYECKHUX PEaKLIUM.
CucreMaru3anus 1 0000IIeHne
3HAHHH 10 TEME

ITpuponusrii ras. [lomyrHsle
HE(TSHbIE ra3bl

37

KameHHBIi yroas ¥ IpOoIyKThI
ero nepepadoTKu

bu6mmorexa [IOK
https://m.eds00.ru/69b3398b

38

39

Hed1b 1 ciocoOsI eé
nepepadoTku. [Ipumenenue
MIPOJIYKTOB TiepepaboTku HePTH
I'eneTnueckas cBsi3b MEXKIY
pa3IMYHBIMH KJIacCaMu

bubmuorexa [JOK
https://m.edso0.ru/21f9de78



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

YTJIEBOAOPOIOB

40

41

42

43

["ajoreHonpon3BOIHBIE
YIJIEBOJIOPOIOB: SJIEKTPOHHOE
CTPOCHHE; PEaKIMU 3aMEIICHHSI
rajoreHa

JleWicTBue miemouei Ha
raJOreHIIPOU3BOIHBIC.
BsanmoneiicTeue
JMrajJoreHajJKaHoB ¢ MarHueM U
LIMHKOM

Cucremaruzanusg U 00001IeHne
3HAHUU IO pa3eny
"VYrineBonopoasr"
KonTponbnast padota No 1
"Vranesonopoast"

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

bubmuorexa [JOK
https://m.edsoo.ru/20e89f22

bu6mmorexa [IOK
https://m.edso00.ru/95c9e298

44

45

IIpenenbHbIe OTHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKHH PSI,
oOmras popmyna, CTpoeHUe
MOJIEKYJI, U30MEpHs,
HOMEHKJIATypa,
KjIaccupukanus, pusnueckue
CBOMCTBaA

XUMHYECKHE CBOMCTBA

MpEaACIbHBIX OJTHOATOMHBIX
CIIMPTOB

bu6mmorexa [IOK
https://m.edsoo.ru/df04c5cd

bu6mmorexa [IOK
https://m.edsoo.ru/26ee34fe

46

CrniocoOsl nosydeHus u
PUMEHEHHE 0THOATOMHBIX
CIHUPTOB

bu6mmorexa [IOK
https://m.edso00.ru/484100000000000



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000

[Ipocteie 3¢upsr:
HOMEHKJIaTypa 1 U30Mepus,

bubmuoreka [JOK

47
0COOEHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHX CBOMCTB
MHOroaroMHbIE CIIUPTHI:

48 STUJICHTIUKOJIb U TITULEPUH, UX bubnmoreka [JOK
(bu3MYeCKre U XUMHUIECCKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoObI mosryueHust 1

49 MPUMECHEHUE MHOTOATOMHBIX bubmorexa LHOK

p https://m.edsoo0.ru/d12e567d
CIIUPTOB
@DeHOoI: CTPOCHHUE MOJICKYJIbI,
50 (duzHUecKue CBOMCTBA bubmmorexa [JOK
' https://m.edso0.ru/2ce726f8
Tokcu4HOCTH PeHOIa
bu6mmoreka [JOK
51 X 7
MMIHECKHE CBOHCTBA (peHoNa https://m.edso00.ru/037ca5f9

59 CniocoOsbI ony4eHus u bubnmnorexa [JOK
npuMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
JlabopaTopHo-TipakTUUYECKast

53 pabota Ne 2. Pemienue bubnnorexa [JOK
JKCIIEPUMEHTAIBHBIX 3a1a4 110 https://m.edsoo.ru/fdOced09
teme "CrupThl U peHoss!"

54 Cuctemaru3zanus 1 00001IeHIE bubnuorexa [JOK
3HaHUH 110 TEME https://m.eds00.ru/1810ch9b
ANBAETUABI U KETOHBI:

AJIEKTPOHHOE CTPOCHUE
. bubnuorexa [JOK
55 KapOOHUJIBHOMN TPYIIIIbI;

TOMOJIOTUYECKHE PSJIBI, 00TIIast
dbopmyna, uzomepus u

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

HOMEHKJIaTypa

Anbaeruapl 1 KETOHBI:

56 ¢du3nUeckre CBOMCTBA; PeaKkIuu bubmmorexa LIOK
» peardtt https://m.edso00.ru/c887425¢
MIPUCOSANHCHHUS
Peakuyu okuciieHus u
57 KayeCTBEHHBIE PEaKINU bubmorexa LOK
pearh https://m.edsoo.ru/a393baa9
aJIbJCTUI0B U KCTOHOB
Crioco0b! nostyueHust bubnnorexa [HOK
58
aJIbJICTHI0B U KETOHOB https://m.edsoo0.ru/520d1c51
OnHOOCHOBHBIE NpEEIbHbIE
KapOOHOBBIE KHCIIOTHI, bubmmoreka [IOK
59
OCOOEHHOCTH CTPOCHHUSI X https://m.edsoo.ru/fecOb113
MOJIEKYI
W3oMepus u HOMEHKIATypa
60 Ka 601?01351)( KHCJIOT nyp bubmorexa LOK
P o7 https://m.eds00.ru/700cc87b
¢duznueckue cBoiicTBa
XHUMHYECKHE CBOMCTBA
61 MpeaenbHBIX OJHOOCHOBHBIX bubmmorexa [IOK
P https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCoOEHHOCTH CBOIMCTB
62 MYpPaBbUHOH KHUCIIOTBI. bubnnoreka [JOK
MHoroo0pa3sue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCOOEHHOCTH CBOMCTB:
HeIpeIeIbHBIX U
P Bu6mioreka [[OK
63 apOMaTUYECKUX KapOOHOBBIX,

TUKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX KHCIIOT.

https://m.edso00.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

IIpencraBurenu BhICIIMX
KapOOHOBBIX KUCIIOT

[ToHsATHE O IPOU3BOAHBIX

bu6mmoreka [IOK

64
KapOOHOBBIX KUCIIOT https://m.edso00.ru/0d162d9d
CniocoOslI noy4eHus u
65 MpUMEHEHNE KapOOHOBBIX bubmorexa LHOK
P P https://m.edso0.ru/7c065c9d
KHUCIIOT
CrnosxHble 3(hUpbI:
TOMOJIOTHUECKUI psijl, oOas bubnuorexa [JOK
66
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 DU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK
cBoMcTBa 3(HHUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU
68 peaknuu, Ha ONpe/IeIICHIe
MOJIEKYJISIPHOM (OpMYyJIbI
OpPTaHHYECKOT0 BEIIeCcTBa
JlaGopaTopHO-TIpaKTHYECKas
pabota Ne 3. Pemienue
69 IKCIIEPUMEHTAIBHBIX 33124 TI0 bubmorexa [JOK
,1,0 https://m.eds00.ru/486671fb
teme "KapOoHOBBIE KHCIIOTHI.
Crnoxuble 3¢upsr”
Kupsr: crpoenne, puzndeckue
70 u XI/II)MquT(I:)KHe CBO(fil)CTBa bubmorexa HOK
https://m.edso0o.ru/al19c5b98
(rumponus)
7 Oco0eHHOCTH CBOICTB JKHUPOB, bubnmnorexa [JOK

COACPpKAIMUX OCTATKH

https://m.edso0.ru/b0331922



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922

HENPEIETbHBIX KUPHBIX
kucaoT. JXKupsl B mpupoje

Mpri1a kak coJI BBICIIIUX
KapOOHOBBIX KUCIIOT, HX

bubmuoreka [JOK

72 Mototee aeiictue. [lorstue o
meed https://m.eds00.ru/3c566565
CHHTETUYECKUX MOIOIIUX
cpenctBax (CMC)
I'eneTnueckas CBsI3b
YTJIEBOJOPOAOB H bubnuoreka [IOK
73
KHCIIOPOJCOAEPKALINX https://m.eds00.ru/56790c96
OpPTraHUYECKUX BEIECTB
74 Pacuétel no ypaBHeHUAM
XAMHYECKHUX PEaKui
75 Cucremaru3zanus 1 0000IICHUE bu6mmorexa [IOK
3HAHUM 110 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepucTHKa
76 YTJIEBOJIOB M KJIacCU(pUKAITUS bubnuorexa [JOK
yIIeBOJIOB (MOHO-, - U https://m.edso0o.ru/7a9693al
MOJIMCaXapHUIbl)
Monocaxapupsl: puznyecKkue
77 CBOMCTBA U HAXOXICHUE B bubmmorexa [OK
https://m.edsoo.ru/b4bdda2d
pupoIe
[IpuMeHeHue IrioKo3sl, €
78 S HAYCHIC B bubnmoreka [JOK
https://m.edso00.ru/5e61122d
KU3HEACSITEIIBHOCTH OpraHnu3Ma
rcaxapHbl: caxaposa,
A P P bubmuorexa [JOK
79 MaJibTO3a U JIaKTO3a.

Haxoxnenue B npupoje u

https://m.edsoo.ru/eb0384e7



https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7

IMPUMCHCHHUC NHUCAXaprua0B

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYI, (PU3NIECKHE U

bu6mmoreka [IOK

80
XMMHYECKHUE CBOMCTBA, https://m.edso0.ru/72a04508
MPUMEHCHUE
81 [TonsiTHe 06 NCKYCCTBEHHBIX bubnnoreka [HOK
BOJIOKHAaX https://m.eds00.ru/6216e766
Pemrenne pacyeTHBIX 337124 HA
OIpEJICIICHUE T0JIA BBIXO/a bu6mmoreka [IOK
82
MPOJIYKTa PEaKLUUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOXKHOTO
CucremaTtu3sanus 1 0000IICHIE bu6mmoreka [IOK
83 .
3HaHUU MO pazzeny https://m.edsoo.ru/08d4364c
KonTponpsHas padora Ne 2
84 "Kuciopoaconepikalue bubmmorexa [IOK
P P " https://m.eds00.ru/42c6678e
OpPTraHUYECKUE COCTMHEHUS
AMUHBI: K1accudukarms,
CTpOCHUE MOJIEKYII, 001IIas
85 (1);) MyJia I/I3OM€yI/I$I B bubmmorexa [JOK
pMyIa, PH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYEeCKue
CBOICTBA
86 XuMHYECKHE CBOHCTBA bu6mmoreka [JOK
ann(paTHIEeCKuX aMUHOB https://m.edso00.ru/1bc5cf80
AHUWJIVH: CTPOCHUE aHUIIMHA,
87 0COOEHHOCTH XUMHYECKUX bubmorera [JOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHHJIMHA
88 CnocoOsI ToTy4YeHus 1 bubmuotexa [JOK

pUMEHEHHE anu(paTHIeCKuX

https://m.edsoo.ru/eal38763



https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763

aAMHHOB

89

90

91

92

93

94

95

AMHMHOKHCIIOTBI: HOMEHKJIaTypa
U u30Mepus, GU3nIecKue
cBoiicTBa. OTAeNbHbIE
NPEJCTaBUTENN 0.-AMHUHOKHCIOT

XHUMHUYecKre CBOMCTBA
aMHHOKHCJIOT, X
OHOJIOrMYeCcKOe 3HAUYCHUE
amuHokucioT. CUHTE3 U
TUAPOIU3 TIETITUIOB

benku kak npupoaHbie
MOJIUMEPBI; CTPYKTYPBI OEIIKOB

XuMnyeckue cBOHCTBa OEJIKOB

A3zoTcoaepikaiue
reTepOLMKINYECKHE
coeauHenus. HykinenHoBbie
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouosnoruyeckas poiib

JlabopaTopHo-TipakTHUUYECKast
pabota Ne 4. Perenue
SKCHEPUMEHTAIIbHBIX 3a7a4 110
teme "A30TcoaepKaline
OPraHUYEeCKHE COCTUHEHUS "

JlabopaTopHo-TipakTHUUYECKast
pabota Ne 5. Perenue
AKCIIEPUMEHTATBHBIX 33134 110
teme "Pacro3HaBaHue
OpPTaHWYECKUX COCTMHECHHI"

bu6mmoreka [IOK
https://m.edsoo.ru/d1773e80

bu6mmoreka [IOK
https://m.edsoo.ru/77df705a

bubmuorexa [JOK
https://m.edsoo.ru/429e9899

bubmuoreka [JOK
https://m.edsoo.ru/6237306d

bu6mmoreka [JOK
https://m.edsoo.ru/521d1431

bu6mmoreka [JOK
https://m.edsoo.ru/8e3c02d1

bubmuorexa [JOK
https://m.edsoo.ru/bde3fdf6



https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6

KonTtponbnast padora Ne 3

bubmuoreka [JOK
96 "A 1
SoTeoAIepratie " https://m.edsoo.ru/ce561bc7
OpPTraHUYECKUE COCAMHEHUS
OCHOBHBIC TIOHATHS XUMHH
BBICOKOMOJICKYJISIPHBIX
97 COCTMHCHHUI M METOJIbI HX 1 bubmoreia OK
https://m.edsoo.ru/7aa63ebd
CHHTE3a —II0JINMEpHU3aITis U
MTOJIMKOH ICHCAITUS

98 Ilmactmaccel. YTunuzamnus u 1 bubmuorexa [JOK
nepepadoTKa MIacTUKa https://m.edso00.ru/82242e0f
DJ1acToMepbl: HaTypabHbBIN

99 CI/IHTeTI/I‘lepCKI/Ie Kayp 17 1 bubmorexa HOK

yayKa. https://m.edso00.ru/246103ec
Pesuna
Bonokna: HatypanbHble,

100 HCKYCCTBEHHBIE, 1 bu6mmoreka [JOK
cuHrernyeckue. Ilonumepst https://m.eds00.ru/5963a601
CIIENUATLHOTO Ha3HAYCHUS
JlabopaTopHo-TipakTHUYECKast
pabota Ne 6. Perenue

101 SKCIEPUMEHTAIBHBIX 33124 110 1 bubmorexa HOK

P 8 https://m.edsoo.ru/3aebd77a
teme "Pacro3HaBaHue
MJIaCTMACC ¥ BOJIOKOH"
O06o01IeHre U cucTeMaTU3alus

102 U3Y4YEHHOI'0 MaTepuala 1o Teme 1 bubnnoreka [JOK
"BBICOKOMOJIEKYIISIPHbBIE https://m.edsoo.ru/6a22b1e8
coeMHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer
0

KonTpoasu
ble padoThI

IIpakTHyeck
ue padoTsl

Jara
H3y4YeHH
s

JJIeKTPOHHBbIE U(PPOBBbIE 00pa3oBaTeIbHbIE
pecypcsbl

Atom. CocTaB aTOMHBIX
anep. XUMUYECKUI
syeMeHnT. Y30TOonb!

CTpOGHI/IC QJICKTPOHHBIX
00o0I04U€eK aTOMOB,
KBaHTOBBIC YHCJIa

Knaccudukanms
XUMHYECKHX 3JIEMECHTOB
(s-, p-, d-, f-omementsr)
Pacnpenenenue
JIIEKTPOHOB T10
aATOMHBIM OpPOUTAIISAM

bubnmoreka [{OK https://m.edsoo.ru/59c112ee

bubmuoreka [{OK https://m.edsoo.ru/b4d9fffa

bubmuoreka [{OK https://m.edsoo.ru/61294af9

bubmuoreka [{OK https://m.edsoo.ru/f5f750fe

ONEeKTPOHHBIE
KOH(UTypalu aToMOB
DIIEMEHTOB B OCHOBHOM
U BO30YXAEHHOM
COCTOSIHUU

bubnuoteka [{OK https://m.edsoo.ru/8149e846

DIIEKTPOHHBIE
KOH(UTypal HOHOB.
DJIEKTPOOTPHUIIATETBLHOC
Th

bubmuoteka [{OK https://m.edsoo.ru/a0764b24

[Teproanueckuii 3aKoH
u [lepuonnueckas

bubnuoteka [{OK https://m.edsoo.ru/16957c01



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

10

11

CHCTEMa XUMHUYECKUX
snemenToB 1. U.
MeHneneeBa, CBI3b C
COBPEMEHHOM TeopueH
CTPOCHHSI aTOMOB

3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB
XHMHYECKHUX DJIEMEHTOB
U 00pa3yeMbIX UMH
IIPOCTBIX M CJIOKHBIX
BEIICCTB I10 TPYIIIaM U
nepuoaam
CucremMaruzaius u
000011IeHrE 3HAHU 110
TEME

Buner xumnuaeckoit
CBs3U. MeXaHu3MBbI
o0Opa3oBaHUs
KOBaJICHTHOM CBSI3H.
Bonoponnas cBA3b.
MeKMONEeKyIJIsIpHbIE
B3aNMOJICHCTBHSA

BanentHocTts u
BaJICHTHBIC
BO3MOXKHOCTH aTOMOB.
CBs13b 2JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C
X TEOMETPUIECKUM
CTPOEHUEM

bubmuoreka [{OK https://m.edsoo.ru/f8468927

bubmuoreka I{OK https://m.edsoo.ru/8fad2942

bubmuoreka [{OK https://m.edsoo.ru/5a8072af

bubmuoteka [{OK https://m.edsoo.ru/3d2ca093



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

12

IIpencraBnenus o
KOMILJIEKCHBIX
COEJMHEHUSX: COCTaB U
HOMEHKJIaTypa

bu6mmoreka LIOK https://m.edsoo.ru/8c66b12a

13

14

15

16

BemecrBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOT O
cTpoeHus. Tursl
KPUCTAJUIMYECKUX
PELIETOK U CBOMCTBA
BEILIECTB

ITonstue o JUCIICPCHBIX
CHUCTCMaAx.
Hpe,I[CTaBJ'IeHI/Ie 0
KOJUIOUMJHBIX PaCTBOpaAx

HcrtunanbIE pacTBOPSI:
HACBIILICHHBIE U
HEHACBIIICHHBIE,
pPacTBOPUMOCTb.
Kpucramnoruapatsl

CrniocoObl BbIpaykeHUs
KOHIIEHTpPAIUH
pacTBOpOB

bubmuoreka [{OK https://m.edsoo.ru/e167635b

bubmuoreka [{OK https://m.edsoo.ru/da2c70e4

bubmuoreka [{OK https://m.edsoo.ru/e9ccdd8d

bubmuoreka [{OK https://m.edsoo.ru/328e653a

17

Pemenue 3agau ¢

HUCIIOIb30BaHUEM

MMOHATHH "MaccoBas

JIOJIS1 PACTBOPEHHOIO
"o

BeulecTsa', "MossipHas
KOHIeHTpauus"

bubnmnoreka [{OK https://m.edsoo.ru/785e0ab4



https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4

18

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKHX
BEIICCTB

bu6mmoreka LIOK https://m.edsoo.ru/bf9e108d

19

Cucremarusaius u
000011IeHEe 3HAHU I10
TEME

bubnmoreka [{OK https://m.edsoo.ru/8d2c6a3a

20

21

KonTtponsHast pabora Ne
1 "Ctpoenue aroma.
Ilepronnueckuii 3aKOH
u [lepuonnueckas
CHUCTEMa XMMUYECKUX
sneMeHToB /[. H.
MenneneeBa. Ctpoenue
BEIIECTBA.
MHoroob6pasue
BeIecTB"

Knaccudukanus
XUMUYECKHUX PEaKLUi B
HEOPraHUYECKOU U
OPraHU4YEeCKON XUMHH.
3aKOH COXpaHEeHUs
MacChl BEIIECTB; 3aKOH
COXpaHEHUS U
MIpEBpAICHUS YHEPTUU
MPU XUMHYECKUX
peakumsx

bubmuoreka I{OK https://m.edsoo.ru/70a60aa4

bubnuoteka [{OK https://m.edsoo.ru/6335cdd2

22

TemoBsie 3¢ hexTs
XAMHYECKHUX PEaKIUM.

bubmuotexa [{OK https://m.edsoo.ru/d1db86da



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da

TepMoxumMuueckue
YpaBHEHUS

23

Breraucnenus mo
YpaBHEHUSIM
XUMHUYECKHUX pEeaKUui U
TEPMOXUMHYECKUM
ypaBHEHUSIM

bubnmoreka [{OK https://m.edsoo.ru/87b13954

24

CKOpOCTh XMMHUYECKOI
peakuu, e€
3aBHCUMOCTH OT
pa3u4YHbIX (HaKTOPOB.
Karanus n
KaTaJn3aTophI

25

26

T'oMoreHHbie u
reTePOTrCHHBIE PEAKLINHT

JlaGopatopHo-
npakTHdeckas pabota
Ne 1 mo Teme "BnusHue
pa3IUYHbIX (PaKTOPOB
Ha CKOPOCTh
XUMHUYECKON peakiun”

bubnuoteka [{OK https://m.edsoo.ru/1facaldl

27

28

O6parumbie u
HeoOpaTUMBbIE peaklnu.
XHUMHYECKOe
paBHOBecHe

JlaGopartopHo-
npakTHyeckas padbota
Ne 2 o teme "Bnusinue
pa3IUYHbBIX (PaKTOPOB

bubnuoteka [{OK https://m.edsoo.ru/30952f9b

bubmuoreka [{OK https://m.edsoo.ru/3bf34e17



https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17

Ha I0JIOKEHUE
XUMHUYECKOT0
paBHOBecHUA"

29

DIEKTPOAUTHYECKAS
nuccormanus. CuiibHbIe
U cra0Oble JIEKTPOJIHTHI.
CreneHp qUCCOIHAAIIH

bubnmoreka [{OK https://m.edsoo.ru/5f766bdf

30

Honnoe npousBeneHne
Bojbl. Cpeia BOAHBIX
pacTBOpOB.
Bonopoansrit
nokasareis (pH)
pacTBopa

bubnuoteka [JOK https://m.edsoo.ru/3966ca89

31

I'maponus cosen.
Peaknnu, nporekaromue
B PacTBOpPAX
3JIEKTPOJIUTOB

bubmuoteka [{OK https://m.edsoo.ru/09d5a9bd

32

JlaGopaTopHo-
pakTHdeckas padbora
Ne 3 o Teme
"XUMHUECKHE pEeaKIIun
B pacTBOpax
IIEKTPOJIUTOB"

bubnuoteka L{OK https://m.edsoo.ru/2e3daeb0

33

OKHUCINTENBHO-
BOCCTAaHOBHUTEIILHBIE
peakuun. Baxueiimme
OKHCIIUTEIN U
BOCCTAHOBUTEIIN

bubmuoteka [{OK https://m.edsoo.ru/56226060

34

MeTo 3E€KTPOHHOTO

bubmuoteka [{OK https://m.edsoo.ru/fb691387



https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387

(371IEKTOHHO-MOHHOT0)
Oaanca

35

36

DNEKTPOIN3 PAaCTBOPOB
U pacIUIaBOB BEILECTB

Penrtenue 3amau
Pa3IMYHBIX THUIIOB

bubnmoreka [{OK https://m.edsoo.ru/93fb97d2

bu6mmoreka LIOK https://m.edsoo.ru/5a859d16

37

Pemenue 3amau
Pa3JIMYHBIX TUIIOB

bubnmoreka [{OK https://m.edsoo.ru/5afa265d

38

Cucremarusanuus U
0000111eHKE 3HAHUI 10
TeMe "XHUMHYECKHUE
peakuun"

bubnuoteka [JOK https://m.edsoo.ru/c161eb85

39

40

KonTponbnas pabota No
2 "Xumuueckue
peakiuun"

ITonoxenue
HEMETAJIOB B
Ilepuoanueckoit
CHUCTEME XUMUYECKUX
anemenTtoB Jl. U.
MenpeneeBa u
0COOEHHOCTH CTPOCHHUS
ux aToMoB. Pu3nueckue
CBOMCTBA HEMETAJIJIOB

bubnuoteka L{OK https://m.edsoo.ru/a8a0a930

bubnuoteka [JOK https://m.edsoo.ru/8ca2dcad

41

Annorponust
HEMeTaJuIoB (Ha
npruMepe KUCIIopoIa,
cepsl, pocdopa u
yriaepona)

bubmuoteka [{OK https://m.edsoo.ru/ef92c91c



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

42

Bonopoa: nosyuenue,
buzndeckue u
XUMHYECKHE CBOMCTBA.
IM'aapuasl

bu6mmoreka LIOK https://m.edsoo.ru/0aa8f613

43

l'anorensl: Haxo)k1eHHE
B IIPUPOJIC, CIIOCOOBI
MOJTy4eHUs,
buzndeckue u
XUMHUYECKHE CBONCTBA

bu6mmoreka LIOK https://m.edsoo.ru/4e223795

44

I'anorenoBonopoAbI.
Baxwueiimme
KHCIIOPOJICOAepKAIINE
COEIMHEHUS TAJIOT€HOB

bubmuoreka [{OK https://m.edsoo.ru/6b3255e6

45

JlaGoparopHsble u
MPOMBIIIUICHHBIE
CIO0COOBI OTyYEHUs
rajior¢HoOB.
[IpuMeHeHue ranoreHoB
U UX COCTMHEHUU

bubmuoreka [{OK https://m.edsoo.ru/6971aca4

46

47

JlaGopaTopHo-
pakTH4eckas pabora
No 4. Peuienue
IKCIIEPUMEHTATBHBIX
3a/1a4 1o Teme
"T"anorens"
Kucnopon:
nabopaTopHbIe U
MPOMBIIIICHHBIE
CHOCOOBI MOJTYYEeHHUS,

bubmuoreka [{OK https://m.edsoo.ru/8b26fecd

bubmuoreka I{OK https://m.edsoo.ru/c8abc36a



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

dusnueckue u
XUMHYECKHE CBOMCTBA.
O3oH. [Ipumenenue
KHCIIOpOJIa ¥ 030HA

48

49

50

51

OKcuibl ¥ IEPOKCUIBI

Penrenue 3anau
Pa3IMYHBIX THUIIOB

Cepa: HaxOXIeHUE B
HPUPOJIE, CIIOCOOBI
HOJTyYCHUS,
buzndeckue u
XUMHYECKHE CBOMCTBA

CepoBojopon,
CynbhuIbI

bubnmoreka [{OK https://m.edsoo.ru/5c8816a0

bu6mmoreka LIOK https://m.edsoo.ru/2b6d8b4b

bubmuoreka [{OK https://m.edsoo.ru/46afael6

bubmuoreka [{OK https://m.edsoo.ru/7c875999

52

Kucnoponconepxaniue
COCTMHEHUS CEPBHI.
OCo0EHHOCTH CBOICTB
CEpPHOM KUCIIOTBI

bubnuoreka [{OK https://m.edsoo.ru/8cfa2548

53

JlaGopaTopHo-
pakTH4eckas pabora
Ne 5. Pemienne
AKCTIEPUMEHTATBHBIX
3aznad o teme "Cepa n
e€ coequHEHM"

bubnuoteka [{OK https://m.edsoo.ru/Oafb05e4

54

A30T: HaXOXIECHE B
pUPOJIE, CIIOCOOBI
MOJTy9YeHUS,
duznueckue u
XUMHUYECKHE CBOMCTBA.

bubnuoteka [{OK https://m.edsoo.ru/badd2255



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

AMMMaK, HUTPUABI

55

56

57

58

59

60

61

Kucnopoaconepxarniue
COCAUHEHMS a30Ta.
OcoOEeHHOCTH CBOMCTB
a30THOM KHUCJIOTBI

[Ipumenenue a3ota u
€ro COSTUHEHUN.
A3oTHBIE y1OOpeHHS

docdop: HAXOKICHHUE B
HPUPOJIE, CIIOCOOBI
HOJTyYCHUS,
buzndeckue u
XUMHYECKHE CBOMCTBA.
®Dochunsr u hochun
Oxkcunst pocdopa,
docdopcoaepxkarnire
kucioTel. Conu
dhochopHON KUCIIOTHI
[Tpumenenue pochopa
Y €r0 COCIMHEHUN.
®dochopubie ynoOpeHus

JlaGopaTopHo-
nmpakTHdeckas pabota
Ne 6. Pemienue
IKCIIEPUMEHTATBHBIX
3a1a4 1mo reMe "A30T u
dochop u ux
coenqnueHusa”

Yraepoa: HaX0XIEHUE

bubnmoreka [{OK https://m.edsoo.ru/e2965afe

bu6mmoreka LIOK https://m.edsoo.ru/129f5059

bubnmuoreka [{OK https://m.edsoo.ru/9a6b43ec

bubmuoreka [{OK https://m.edsoo.ru/c7a2d429

bubmuoreka [{OK https://m.edsoo.ru/a218070a

bubnmoreka [{OK https://m.edsoo.ru/8175ac3f

bubmuoreka I{OK https://m.edsoo.ru/leb19f9e



https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e

B IIPHPO/IE,
AJJIOTPOITHBIE
MoaAupHUKAIIH;
buzndeckue u
XUMHUYECKHE CBOWCTBA,
pUMEHEHHE

Oxcupn yriepoza(ll),
okcu yriepoaa(lV),

62 . bubmuoreka [{OK https://m.edsoo.ru/dba58adf
yroJibHasi KUCIIOTa U e€
coJiu
Pemenue 3ana
63 HHICHHE SaAad bubmuoreka [{OK https://m.edsoo.ru/6029b609
pa3IMYHbIX THIIOB
Kpemnuit: HaxoxaeHue
B IIPHPOJIC, CIIOCOOBI
64 HOJTy4EeHUS, bubnuoreka [IOK https://m.edsoo.ru/143558ab
¢buznueckue u
XUMHUYECKHE CBONCTBA
Oxcun kpemuus(1V),
65 KpEMHHEBasi KHCIIOTA, bubnuoteka [{OK https://m.edsoo.ru/3170e7bl
CHUJIMKATHI
[TpumeHeHne KpeMHUS
. bubnuotexa [JOK
U €T0 COCIMHCHHUM.
66 https://m.edsoo.ru/393cdacOhttps://m.edsoo.ru/5823
CrexkJ1o, €ero nojiydeHue, cefb
BUJIBI CTEKIIA -
P
67 cHictie sazat Bu6mmorexa LIOK https://m.edsoo.ru/b624f801
pa3IMYHBIX THUIIOB
Cucremaruzanuus u
68 000011ICHIE 3HAHUM 10 bubmuoreka [{OK https://m.edsoo.ru/6e864db5

Teme "Hemeramisr"



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

69

KontponsHast pabora Ne
3 "Hemeramisr"

bubnmoreka [{OK https://m.edsoo.ru/d0484c76

70

71

AHanus pe3yibTaToB
KOHTPOJIBHOH paboThI,
KOPPEKIHSI OIIHOOK

[TonoxxeHre METaIIOB B
ITepuoanueckoit
CUCTEME XUMHYECKHX
HIIEMEHTOB.
Oco0eHHOCTH CTPOEHUS
AJIIEKTPOHHBIX 000JIOYEK
aTOMOB METAJIIOB

bubnmoreka [{OK https://m.edsoo.ru/2b7e9510

bubnuoteka L{OK https://m.edsoo.ru/9839c16c

72

OO6mue puznueckue
CBOMCTBA METAJLIOB.
[IpuMeHeHne MeTaoB
B OBITY U TEXHUKE

bubnuoteka [JOK https://m.edsoo.ru/51dac9d3

73

74

C1aBel METAILIIOB.
Kopposus meramios
Pemenue 3amau
pa3IMYHBIX TUIIOB

bubnuoteka [{OK https://m.edsoo.ru/42b872e3

bubmuoreka [{OK https://m.edsoo.ru/e3de37b6

75

DIEeKTPOXUMUIECKUN
A HAPSKEHUN
MeTansoB. O0mue
CHOCOOBI MOTyYSHUS
METAJIJIOB

bubnmoreka [{OK https://m.edsoo.ru/94eb377a

76

OO61mas xapakTepuCcTHKa
MeTaiioB |A-Tpymrbl
[lepuonnueckon
CUCTEMBI XMMHUECKUX

bubmuoreka I{OK https://m.edsoo.ru/e12c26b3



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

77

anemeHToB. Harpuii u
KaJIMi: TOJTy4eHHUe,
buzndeckue u
XUMHYECKHE CBOICTBA,
MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX
COCIMHEHU N

OO61mas xapakTepuCcTHKa
meTaisioB ||A-rpymisl
Ilepuoanueckoit
CHUCTEMBI XUMHYECKHX
AJEMEHTOB. Maruuii u
KaJIbLMI: TIOJy4CHUE,
dusnueckue u
XUMHYECKHE CBOICTBA,
MPUMEHEHHUE MTPOCTHIX
BEILECTB U UX
COEMHEHU I

bubnuoteka LIOK https://m.edsoo.ru/7c3e49c0

78

JKEcTkocTh BOABI U
CrocoO0bl €€ yCTpaHeHus

bubnuoteka [{OK https://m.edsoo.ru/c74bfae9

79

AJTIOMUHHI:
MOJTy4YeHHE,
buznueckue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

bubmuoteka [{OK https://m.edsoo.ru/0e79b266

80

AmMdoTtepHble cBOHCTBA
OKCHJa U THJIPOKCH]IA
AIIOMHUHUS,
TUAPOKCOKOMILIIEKChI

bubnuoteka [{OK https://m.edsoo.ru/5d12d318



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318

AJIFOMHUHUA, UX
IIPUMCHCHHUEC

81

82

Pemenue 3amau
pa3JII/I‘-IHLIX TUIIOB

JlaGopaTopHo-
npakTH4Yeckas pabora
Ne 7. Pemienue
IKCIIEPUMEHTATBHBIX
3a/1a4 110 TEME
"MeTaJlibl TJIaBHBIX
noarpynn"

bubnuoteka [{OK https://m.edsoo.ru/27a4af43

83

OO61mas xapakTepuCcTHKa
METAaJIOB MTOOOYHBIX
noarpynin (b-rpymnm)
Ilepronnueckon
CHUCTEMBI XUMHYECKHUX
JJIEMEHTOB

bubnuotexa [JOK https://m.edsoo.ru/610d7431

84

duznueckue n
XUMHYECKHE CBOIICTBA
XpoMa U €ro
COEIMHEHNH, UX
MIPUMEHEHUE

bubnuoteka [{OK https://m.edsoo.ru/9911bef3

85

Baxwueimme
COEIMHEHUSI MapraHIia.
[Tepmanranat kaius,
€ro OKHCIIUTECILHBIC
CBOMCTBaA

bubmuoteka [{OK https://m.eds00.ru/039d69c8

86

duznueckue n
XUMHUYECKUE CBOWCTBA

bu6mmorteka IIOK https://m.edsoo.ru/1b7f8741



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741

87

JKelle3a v €ro
COCTUHEHUN.
[Tonyuenue u
MIPUMEHEHHUE CIIJIAaBOB
JKeesa

duznueckue u
XMMHYECKHE CBOMCTBA
MEIU U €€ COSIMHCHUH,
UX IPUMEHEHUE

bu6mmoreka LIOK https://m.edsoo.ru/2bc0f954

88

89

90

91

duznueckue u
XUMHYECKHE CBOICTBA
IIMHKA U €ro
COE€IUHEHUH, NX
MIpUMEHEHHE.

' apOKCOKOMITIEKCHI
LIUHKA

JlaGopatopHo-
npakTHdeckas pabota
Ne 8. Pemenue
SKCHEPUMEHTAIBHBIX
3aJ1a4 10 TeMeE
"MeTtannbl MOOOYHBIX
noarpymm"

Pemenue 3amau
pa3IMYHBIX THUIIOB

0O0001eHne n
CHCTEMaTH3aIus
M3YYEHHOT0 MaTepHalia
mo TeMme "MeTamibr"

bubmuoreka [{OK https://m.edsoo.ru/b1f2beal

bubmuoreka [{OK https://m.edsoo.ru/a6e352ea

bubnmoreka [{OK https://m.edsoo.ru/a8b83d83

bubmuorexa I{OK https://m.edsoo.ru/e91fe975



https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975

92

KontponsHast pabora Ne
4 "Mertasmibl"

bubnmoreka [{OK https://m.edsoo.ru/83f63ea3

93

94

AHanus pe3yibTaToB
KOHTPOJIBHOH paboThI,
KOPPEKIHSI OIIHOOK

Ponps xuMuu B
obecrnieyeHn
YCTOMYMBOTO Pa3BUTHUSA
yenoBedecTBa. Ilonsatue
0 Hay4YHBIX METOaxX
HCCIICAOBAHUS BEIICCTB

bubnmoreka [{OK https://m.edsoo.ru/9ebff2fd

bubnuoteka L{OK https://m.edsoo.ru/080fe1f0

95

Hayunble npuHIunsI
OpraHu3aluu
XUMHUYECKOIO
IIPOM3BOJICTBA.
[IpomblnneHHbIE
CHOCOOBI MOTYyYEHUS
BaXHEHILNX BEILECTB

bu6mmoreka LIOK https://m.edsoo.ru/2e45a44f

96

XUMHYECKOE
3arpsi3HEHUE
OKpYKaIoIIEeH CpeIbl U
€ro MocCJIeICTBUSA

bu6mmoreka IIOK https://m.edsoo.ru/9f11bf51

97

XuMUs U 310pOBbE
YyeJioBeKa.
JlekapcTBeHHBIE
CpeacTBa

bu6mmoreka IIOK https://m.edsoo.ru/a6552721

98

Xnmug immy. Poab
XUMHHU B 00ecIeueHNH
MMHUIIEBON 0€30IacHOCTH

bubnuoteka [{OK https://m.edsoo.ru/1f7b5bd2



https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2

Kocmernueckue u
napproMepHbIC
cpenctsa. beitoBas
XUMHUS

99

bu6mmoreka LIOK https://m.edsoo.ru/da42d5a9

XUMHA B
CTPOUTEIBCTBE.
Baxxueiiniue
100
CTPOUTEIbHBIC U
KOHCTPYKLMOHHBIE

MaTCpHUaJIbl

XUMHS B CEITHCKOM
XO3sHCTBE.

101 Opranunueckue u
MUHEpaJIbHBIC
ynobpeHus
Cucrematusanuus u

102 000011IeHrE 3HAHU 110
TEME

bu6mmoreka LIOK https://m.edsoo.ru/61e69003

bubmuoreka [{OK https://m.edsoo.ru/fd39587d

bubmuoreka [{OK https://m.edsoo.ru/db979c70

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102



https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

. Xumus; yrayonenHoe oOyuenue, 10 kiacc/I'abpuensu O.C.,
OctpoymoB W.I'., Tlonomape C.}O.; monm pemakiueit ['amOypuesoit T.JI.
OO0miecTBO ¢ OrpaHUYEHHOM OrpaHMYEHHON OTBETCTBEHHOCTHIO "Jlpoda';
AxknnonepHoe obmecto "M3narensctBo "IIpocsernienue”

. Xumus; yriuyonenHoe oOyudenue, 11 kmacc/T'abpuensu O.C.,
JIvicoBa I'.I'.; mon penaknueit ['amOypuieBoit T.Jl. OO1IecTBO ¢ OrpaHUYEHHON
oTBeTcTBeHHOCThIO "Jlpoda"; Axumonepnoe oOmectBo "M3marenbcTBO

"IIpocBemienue"

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

o Xumus. 10 knacc. YrayOneHHbId ypoBeHb. MeToauyeckoe
nocooue k yueonuky O.C. I'adbpuensaa, M.I'. Octpoymona, C.1O. ITonomapena/
O. C. I'abpuensn, 1. I'. OcrpoymoB. — M. : Jlpoda, 2019. — 205, [3] ¢. —
(Poccuiickuii yaeOHUK).

o I'abpuensa, O. C. Meroaudyeckoe mocobue k yueonuky O. C.
INabpuensna, I'. I'. JIbicoBoit «Xumust. YrayOnennsiid ypoBeHb. 11 kmacey» / O.
C. T'a6 puensu, I'. I'. JIpicoBa. — 2-¢ u3z., crepeotun. — M. : llpoda, 2019. —

154, [6] c. — (Poccutickuii yaeOHUK).

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

e https://m.edsoo.ru — 6uommoreka [{OK;

e http://ru.wikipedia.org/ - cBoOOIHAS SHIMKIIONIEINS;



http://www.uchportal.ru — yautenbckuii mopran (Meroandeckue
pa3pabOTKH AJis YPOKOB OMOJIOTHU, TPE3CHTAIUN );
http://www.uroki.net — pa3paboTku ypoKoB, ClICHApUH, KOHCIIEKTHI,
MOYPOYHOE IJIAHUPOBAHUE;

http://www.it-n.ru — ceTb TBOPUYECKUX YUUTEIICH;
http://festival.1september.ru/ - ypoku u npe3eHTaluu;

http://infourok.org/ — pa3paboTku ypoKOB, IpEe3CHTALIHH.



