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HOACHUTEJBHASA 3AIIUCKA

PabGouast mporpamMma mo XMMHUHM Ha YPOBHE CpEIHEro oOIIero oopa3zoBaHMs
pa3pabotana Ha ocHoBe demepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit denepanuny», TpeOOBAHUM K pe3yibTaTaM OCBOCHUS
dhenepanbHOI 00pa3zoBaTEILHON ITPOTPaMMBI cpeHero odmero oopazoBanus(DOI
COO), npencraBienubix B denepanbHOM TroCylIapCTBEHHOM 00pa3oBaTEIbLHOM
crangapre COO, c yuérom Konuenuuu mnpemnojgaBaHus y4eOHOTO MpeaMera
«Xumus» B oOpa3oBarelbHBIX opraHuzanusx Poccuiickoit  ®Denepanuu,
peaTu3yIIMX OCHOBHBIE 00pa30BaTEIbHbIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOKEHUIM
«Crparerum pasputusa BocnuTanus B Poccuiickoin @enepanuu Ha nepuoa 1o 2025
rona» (Pacnopsbkenue [paBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumus Ha ypoBHE YINIYOJIEHHOTO H3YUYECHHUS 3aHUMAET Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBaHusi ywammuxcs 10-11 kiaccos.
N3yuenne mnpenMera, peanuzyeMoe B YCIOBHIX Jud@pepeHIUpPOBAHHOTO,
npoduabHOTO OO0y4YeHHs, NpPU3BaHO OO0eCrneunuTh O00IIe00pa30BaTEIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBIIYCKHUKOB IIKOJbI, HEOOXOJIUMYIO ISt
aZanTaldyi UX K ObICTPO MEHSIIOUIMMCS YCIOBUSM KU3HU B COLIUYME, a TaKxkKe s
MPOJOIKEHUS O0yUYeHHs B OpraHu3anusx MpodhecCHOHAIBHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUSI SIBISIETCS] OJTHON M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamme mno XuMHM Ha3HaueHUE TNpeAMeTa «XHUMHUS» MOTydaeT
NOAPOOHYI0O  HHTEPIPETalMi0 B  COOTBETCTBUM C  OCHOBOIOJIATaIOIIUMU
nonoxenusimu OI'OC COO o B3auMOOOYCIOBJICHHOCTH LIEJIeH, COJIepKaHUs,
pe3ynbTatoB OOy4YeHUs M TpeOOBaHUU K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB.
CBUIETEILCTBOM TOMY SIBISIFOTCSL CJIEAYIOIIME BBIMOJHSIEMBIE MPOrpaMMOM MO
XUMUU QPYHKIHH:

e uH(OPMALIMOHHO-METOJUYECKAs, pealu3alus KOTOopoll olecrneunBaeT
MOJIy4YeHHE TPEACTaBICHUS O LENAX, COJepKaHUU, OOIIeH cTpareruu
0o0yueHUsl, BOCIIUTAHUS U PAa3BUTHS 00YUaAIOIINXCSI CPEACTBAMU MIPEIMETA,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpodus;

e OpraHu3alMOHHO-TUIAHUPYIOIIas, KoTopas npeaycMaTpuBaeT
OmpeNeNieHHe: TPUHIUIIOB CTPYKTYPUPOBAHUS W TMOCJIEIOBATEILHOCTU
M3yUYeHHs] y4eOHOTO maTepuana, KOJWYECTBEHHBIX U KaYECTBEHHBIX €ro
XapaKTepUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJSI U OLEHKH O0pa3oBaTeNbHBIX OCTHXKEHHH 00ydaromuxcs B
paMKax HUTOTOBOM arTecTtanui B (OpME E€IUHOT0 TOCYAapCTBEHHOIO
AK3aMEHa M0 XUMUHU.

[Iporpamma a1 yriryOJ€HHOTO U3YUYEHUS XUMUU:

e YCTAaHABIMBACT WHBApPUAHTHOE MPEAMETHOE COJIepKaHue, 00s3aTeIbHOE
JUIsT U3y4eHUsT B paMKax OTIENbHbIX Mpoduiiei, mnpeaycMaTpuBaet

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NOAMNMCHIO

MYHMUWNAJIbHOE BIO)KETHOE OBLLEOBPA3OBATE/IbHOE 09.09.25 08:25 Ceptudukart 7B2C6C70FD423085CCE8BF81ED6FBF3B
YYPEXXAEHME "JINLIEU KJTACCUYECKUN" TOPOACKOIO OKPYIA CAMAPA, (MSK)
TutoB AnekcaHap Edumosny, AnpekTop




pacrpeneieHue U CTPYKTYpUpPOBAaHHUE €ro IO KjaccaM, OCHOBHBIM
COJIep KaTeNIbHBIM JIMHUSM/pa3jiesiaM Kypca;

e NaéT MpUMEPHOE pacipeieieHue yueOHOTO BpeMEHU, PEKOMEHTYEMOTO TSt
W3YUYEHHUS OTHEIbHBIX TEM;

e TMpeajiaraeT MPUMEPHYIO TMOCIEI0BATEIbHOCTh HM3YYEHUS Y4EOHOro
Marepuaiia ¢ y4€TOM JIOTUKHU MOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEAMETHBIX CBA3EH;

e NaéT METOJMYECKYIO MHTEPIPETALMIO LIeJiel U 3a/1a4 U3yUYEeHUs IpeaMeTa
Ha yri1yOJ€HHOM YPOBHE C YUETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero o0O0pa3oBaHMs, COAECPKATEIBHOM XapaKTepUCTUKHU
IUIAaHUPYEMBIX  PE3YJbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTeIbHON
MpOrpaMMBbl CpEIIHETO o0111ero 00pa3zoBaHUs (IMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TakKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENIbHBIX  JIEUCTBUH  0Oydaromierocsi MO OCBOEHUIO
COJIEpKaHUs TTpeaMETa.

[To BceM Ha3BaHHBIM MO3ULMSIM B MpPOTrpaMMe MO XUMHUH MPETyCMOTPEHa
MPEEMCTBEHHOCTh C OOYYE€HHEM XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus. 3a mpeesiaMi yCTaHOBJICHHOM MPOrpaMMoOil 10 XUMUM 00s13aTebHON
(MHBapUAHTHOM) COCTaBIAIONIEH COJAEpKaHUS Y4yeOHOTro mpeamera «XUMUSH
OCTaETCsl BO3MOXKHOCTh BEIOOpA €r0 BapUaTUBHOM COCTABIISAIONIECH, KOTOpas H0AKHA
OMPENENATHCS B COOTBETCTBUU C HAIMIPABICHHEM KOHKPETHOTO PpoQuisi 00yUueHusl.

B coorBerctBMM ¢ koHuentyainbHsIMM nosiokeHuamu DPI'OC COO o
Ha3HAYEHUU TMpPeaMETOB 0a30BOro u YriayOJEHHOTO YpPOBHEM B cCHUCTEME
mudPepeHIMpOBaHHOTO O0y4YEeHUsI Ha YPOBHE CpPEeAHEro o01iero oOpa3oBaHUS
XUMHUSIT HAa YPOBHE VYINIYOJIEHHOTO UW3Y4YEHHsS HAlpaBleH Ha peaau3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOITUM 3TANlOM MOJTYyUYESHUS] XUMHUYECKOTo 00pa3oBaHuUs
B paMKax W3y4YeHHUS CIEHHAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKHUX
JUCHUIUIMH B By3aX U OpraHU3alusIX CpeIHeTo MpodheCcCUOHABHOTO 00pa30BaHuUs.
B 37011 cBsi3U n3yueHue npeaMera « XuMush» OpUEHTUPOBAHO MTPEUMYIIIECTBEHHO Ha
pacuiupeHue ¢ yriyOJeHHE TEOPETUYECKOM U MPAKTUYECKOW MOJATOTOBKH
oOyyaromuxcsi, BRIOpaBIIMX OMpeAeaEHHbIN Tpo@uiab 00ydYeHus, B TOM YHCIIE C
MEPCIEKTUBONM  TOCJIEAYIOIIETO TOJyYEeHUS XUMHUYECKOro oOpa3oBaHus B
opraHuzanusx npodeccuonadbHoro ooOpazoBanusa. Hapsigy ¢ 3tum, B cBerTe
tpeboBanuit ®PI'OC COO k muaHupyeMbIM pe3ysibTaTaM OCBOCHUS (eaepaibHOM
o0pa3zoBaTeIbLHON MPOrpaMMBbl CPEIHETO O0IIEro 00pa30BaHUs U3yUEHUE ITPeAMETA
«XuMUs» OPUEHTUPOBAHO TAKXKE HA PEIICHHE 3aJlay BOCIHUTAHUS U COLIMAIBHOTO
pa3BuTUg OOydaronuxcsi, Ha (OPMUPOBAHUE y HHUX OOIIEHMHTEICKTYalbHbIX
YMEHUH, YMEHHI paludOoHaIN3aluyd y4eOHOro TpyJda M OOOOIIEHHBIX CIIOCOOOB
NEeATeNbHOCTH, UMEIOIIUX MEXIUCIUILUIMHAPHBIN, HAAPEIMETHBIM XapaKTep.
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CocTraBnsiomuM peaMeTa «XUMHUs» Ha YpOBHE YIiayOJEHHOTO H3Yy4YEHUS
ABJSIIOTCSL  yrIyOnéHHble Kypchl — «Opranuueckas xumus» u  «OOmas wu
HeopraHuyeckas xumus». [lpu onpeneneHnn moaxoaoB K 0TOOpY M CTPYKTYpHOM
OpraHu3allid COJAEpP’KaHUA 3THUX KypCcOB B NIPOrpaMMe IO XUMHUU 3a OCHOBY
npuHATH nojoxeHuss GI'OC COO o paznnuusx 6a30BOro u yriry0iaEHHOTO YpOBHEH
U3Yy4YEHUS NIpeMETa.

OcHoBY coxepxkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOPraHUYeCKasi XUMHUsD» COCTABIAET COBOKYNMHOCTh MPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSIIUXCA K 0a30BOMY YpPOBHIO M3Yy4E€HHs IpeAMeTa. JTa CHUCTEMA
3HAHWM MOJydaeT ONpeNeNEHHOE TEOPETUUYECKOE JOIMOJIHEHHE, I03BOJISIOINIEE
OCO3HAHHO OCBOMUTH CYIIIECTBEHHO OOJBIINM 00bEM (PaKTOIOTMYECKOI0 MaTepuala.
Tak, Ha yrinyOn€HHOM YpPOBHE HW3YyuYeHHs MpeaMera obOecriedeHa BO3MOXKHOCTh
3HAYUTEIBHOTO YBEIMYECHHS 00bEMA 3HAHUM O XMMUYECKUX 3JIEMEHTaX U CBOMCTBAX
UX COEJMHEHUI Ha OCHOBE PACIIMPEHUS U YIUIyOJICHHS PEICTABICHUIN O CTPOEHUN
BEILIECTBA, XUMHUYECKOM CBS3M U 3aKOHOMEPHOCTSAX NPOTEKaHUS peakUui,
paccMaTpUBaEMbIX C TOYKHU 3PEHUSI XUMUYECKOM KUHETUKU U TEPMOJUHAMUKH.
N3yuenne nepuonnyeckoro 3akoHa u llepuoanueckoil CUCTEMBI XUMHYECKHX
AJIIEMEHTOB 0a3UPYyETCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MPEICTABICHUSIX
O CTpOEHMM aToma. XHUMHUYEecKas CBS3b OOBSACHAETCI C TOYKH 3PEHUS
HHEPreTUYECKUX U3MEHEHUH NpH €€ 00pa30BaHUM U pa3pyLIEHUH, a TAKXKE C TOUKU
3peHHs MEXaHU3MOB €€ oOpa3oBaHusA. V3yueHue TUIIOB peakUuid JOMOJHSAETCS
(GopMHpOBaHHEM TPEACTABICHUNA 00 3JIEKTPOXMMHUYECKHX MpoLeccax U
AJIEKTPOJIM3€E PACIUIABOB M PACTBOPOB BeIIECTB. B Kypce opraHn4eckoi XUMHUH NpU
PacCCMOTPEHHUH pPEAKIMOHHOM CHOCOOHOCTH COEOUWHEHUU yAensercs o0coboe
BHUMAaHHE BOIpPOcaM 00 3JIEKTPOHHBIX 3P (DeKTax, 0 B3aMMHOM BJIUSHUH aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEP>KaHUE KypPCOB XUMHH YIiTyOlIEHHOTO
YPOBHS U3YUEHHUS JJIsI KJIACCOB OMpPEACIEHHOTO Tpoduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpPY M XapakTep IONOJHEHUH K OOIIeil cucTteMe NpeaIMETHBbIX 3HaHUMN)
OKa3bIBAIOT BIIMSAHHME CMEXHBbIE MpeAMeThl. Tak, HampuMmep, B COAEpPKAHUU
npeaMeTa JJisl KIIaCCOB XUMHKO-(U3UYecKoro npoduiis 00Jbllioe 3HaUeHue OyAyT
MMETH AJIEMEHTHI yueOHOro Marepuasia rno oouieit xumuu. [lpu n3yuenuun npenmera
B JAHHOM CJy4yae akIeHT OyJeT cjenaH Ha OOIIHOCTh METOAOB IMO3HAHUS,
OOLIHOCTh 3aKOHOB U TEOPHUIl B XUMUU U B (PU3HUKE: AaTOMHO-MOJIEKYJISIpHAs TEOPUS
(MouiekysipHast TEOpUs B (PU3UKE), 3aKOHBI COXPAHEHUSI MACChl U DHEPTUU, 3aKOHbI
TEPMOJIUHAMUKH, JJIEKTPOIN3a, IPEICTABICHUS O CTPOEHUHU BEIECTB U APYroe.

B TO e BpemMs B coaepkKaHUU MpeAMeTa Uil KIACCOB XUMHUKO-
OMOJOrnYecKoro npoguist OOJBIIMK yAeIbHBIM BeC OyJAeT UMETh OpraHuYecKas
xumus. B 3ToM ciayyae nmpenocTaBisieTcss BO3MOXHOCTb JIJIsl 00J1€€ 00CTOSITENIBHOTO
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pPacCMOTPEHUSI XUMUYECKOM OpraHu3allii KJIETKU KaKk OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOW BXOHST, K IPHUMEPY, TaKUE CTPYKTYPHBIE KOMIIOHEHTHI, KakK
JUTIUJBI, O€IKU, YTIEBObI, HYKJIEUHOBBIE KUCIOTHI U Apyrue. [Ipu 3Tom 3HaHUS 0
COCTaBE W CBOMCTBAX MPEJACTABUTENIEN OCHOBHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
CIIy>KaT OCHOBOW JUISl M3Y4YEHHUS CYUIHOCTH MpPOIECCOB (HDOTOCHUHTE3a, AbIXAHUS,
MUIIEBAPCHUSL.

B mnnane ¢opmupoBaHUs OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
0OlIlleHaYYHBIX METOJ0B MTO3HAHUS U OIbITA MPAKTUYECKOT0 MPUMEHEHHUS HAyYHBIX
3HAaHUW H3ydeHHUe MnpeaMera «XUMUsS» Ha YriayOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TIPEAMETAMU, BXOJSAIIMMH B COCTaB
npeaMeTHbix obnacreil «EcTrecTBeHHO-HAayuHbIE NpeaMeThD», «MaTeMartnka u
nHopmatrka» u «Pycckuil SI3bIK U JIUTEPATYPaAY.

[Ipu n3yuenuu yueOHOro npeamera « XuMus» Ha yriiyOJIEHHOM YPOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOTO U cpeJHero oduiero oopazoBanus (Ha 0a30BOM ypOBHE),
3a/laueil MEepPBOCTENEHHON 3HAYMMOCTU SIBJISIETCS (OPMUPOBAHHE OCHOB HAYKH
XUMHUHU KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUSI, TPAKTUUECKOMN NeATeIbHOCTH
YEJI0BEKAa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJIbTYpbI. Pelienne 3To 3agaun Ha
yriIyOIE€HHOM YpPOBHE H3Yy4YEHHUs NpeAMeTa MPENNnojaracT peaau3aluio TaKhX
Lejei, Kak:

e (¢opMupOBaHUE MPEACTABICHUN: O MaTEepUaIbHOM €IMHCTBE MHUDA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBIICHUW NPUPOJABI, O MECTE XUMHUHU B
CUCTEME €eCTECTBEHHBIX HayK U €€ Beaylled poiu B obOecriedeHuu
YCTOMYMBOIO  pa3BUTUA  4YEJIOBEYECTBA: B  pEUIEHUH  MpodiieM
AKOJIOTMYECKOM, SJHEPreTUYECKOM U MUIIEBON 0e30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3JaHNU HOBBIX MAaTEPHUATIOB, HOBbIX UCTOYHHKOB YHEPIUU, B
o0ecrie4eHur PaIMOHANIBHOTO NPUPOONOIH30BaHUS, B (OPMUPOBAHUU
MUPOBO33pEHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TAKXKE IKOJOTHUYECKU
000CHOBaHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOIHOM CpeJIe;

e OCBOCHHME CHUCTEMbl 3HAHMHM, JIEKANMX B OCHOBE XHUMHUYECKOUN
COCTaBIISIIONICH €CTEeCTBEHHO-HAYYHOU KapTUHBI MHUpa: (YHIAMEHTAIbHBIX
MOHATUW, 3aKOHOB M TEOPHUM XHMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOEHHM BEIIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIDHOM,  HAJMOJICKYJISIPHOM, O  TEPMOJMHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTAX MNPOTEKAHUA XUMHUUYECKHX PEaKIUh, O
XUMHUYECKOM PaBHOBECHU, PACTBOPAX U JUCIEPCHBIX CUCTEMaX, 00 00IImX
HAYYHBIX [TPUHIUIIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opMHpOBaHUE y 0o0yyarommuxcs OCO3HAHHOTO MTOHUMaHU
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUYECKMX 3HAHUU [JIs OOBACHEHUS
KJIFOYEBBIX M€ M TpoOJeM COBPEMEHHON XHMUH, Uil OOBSICHEHUS U
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MIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelieHus mpoOieM, CBA3aHHBIX C XUMHUEHN, MPOTHO3UPOBAHUSI,
aHaJau3a M OIEHKH C MO3UIINN SKOJOTHYECKON 0€30MacHOCTH MOCIEeACTBUN
OBITOBOM U TPOU3BOACTBEHHOU [EATEIILHOCTH YEJIOBEKA, CBSI3aHHOU C
XUMUYECKUM ITPOU3BOJICTBOM, UCIIOIB30BAaHUEM U IEPEPAOOTKOM BEIIECTB;

e yriyOJieHHe IpeACTaBICHUM O HAYYHBIX METOAaX MO3HAHMUS, HEOOXOIUMBIX
JUIsL TIPUOOPETEHUsT YMEHUW OpUEHTHPOBAThCA B MHUPE BEIIECTB W
OOBSICHEHUS XMMHUYECKHX SIBJICHUW, HMMEIOIIUX MECTO B MpUPOAE, B
MPAKTUYECKOU IEATEIBHOCTH Y IIOBCEAHEBHOU )KU3HU.

B mnnane peanuzanuM MEpPBOOYEPENHBIX BOCHUTATEIBHBIX U Pa3BUBAIOIINX
(GyHKIIUN 1IETOCTHOM CHUCTEMBI CpeHEro o0IIero oOpa3oBaHUs MPU H3YYEHUU
npeaMera  «XWUMHs» Ha  yriayOn€éHHOM  YpOBHE OCOOYI0  aKTyalbHOCTb
MPUOOPETAIOT TaKUE 1EIU U 33/1a4i, KakK:

e BOCHUTaHHE YOEKIEHHOCTHM B I[IO3HABAEMOCTH SIBIICHHI TPUPOJIBI,
YBOKEHUSI K TMPOLECCY TBOpPUYECTBA B OOJACTU TEOPETHUECKUX U
MPUKIIAIHBIX UCCIEOBAHUM B XUMUH, (POPMHUPOBAHUE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHUBAIMM K OOYUYEHHMI0O M TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
00IIIeUeI0BEUECKUX [ICHHOCTEN;

e Ppa3BUTHE MO3HABATEJIBHBIX UHTEPECOB, UHTEIJIEKTYAIbHBIX U TBOPUECKUX
crocoOHocTe oO0ydaronuxcsi, (OpMHUPOBAaHUE Yy HHUX CO3HATEIBLHOIO
OTHOILIEHHSI K CaMOOOpPa30BaHHUIO M HEMPEPHIBHOMY OOpPA30BaHUIO KaK
YCJIOBUIO yCHENTHOMN Mpo(decCHOHAIBHON U OOLIECTBEHHOM EeATEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 U MOTPEOHOCTH B
37I0pOBOM 00pa3e KU3HH;

e (opMupOBaHHME YMEHHMM M HABBIKOB Pa3yMHOTO MPHUPOJIONOIH30BAHUS,
Pa3BUTHE IKOJIOTUYECKOU KYJIbTYPhI, IPUOOPETEHUE OMBITA OOLIECTBEHHO-
MOJIE3HON SKOJIOTHUECKOH e TETbHOCTH.

OO6miee 4KCIIO YacoB, MPEAYCMOTPEHHBIX JJISI U3YUEHUSI XUMUU HA YIIIyOJIE€HHOM
YpOBHE CpeaHero odiiero oopazoBanus, coctasisietr 204 yacon: B 10 knacce — 102
yaca (3 gaca B Hefento), B 11 kmacce — 102 gaca (3 gaca B Heemio).
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COAEPKXAHUE OBYUEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teoperuueckre 0CHOBbI OPraHM4YeCKO XUMUH.

[IpenMet u 3HaUYEHNE OPraHUYECKOU XUMUH, IPEJICTABIICHHE O MHOT000pa3uu
OpPraHUYECKUX COCIMHCHUM.

DNEeKTPOHHOE CTPOCHHE aToMa YIJIepoJia: OCHOBHOE U BO30YXIEHHOE
COCTOSIHUSI. BaneHTHbIE BO3MOXKXHOCTM aTroMa yriepoia. XHMHUYECKas CBA3b B
OpraHUYECKUX COCTUHEHUSAX. TUMbl rHOpUAN3ALIUA AaTOMHBIX OpOUTasel yriepoa.
Mexanu3mbl 00pa3oBaHUsSI KOBAJIGHTHOW CBSI3M (OOMEHHBIM H  JIOHOPHO-
aKienTopHblid). TUMbl NEepeKphIBaHUS ATOMHBIX OpOUTalield, G- U T-CBS3U.
OnunapHasi, 1BOMHAsE U TpoiHasi cBsi3b. CrocoObl pa3pbiBa CBSI3€l B MOJIEKYJIax
oprannueckux BemiectB. [loHsTHe o0 cBOOOJHOM paaukane, Hykileoduie u
anexTpodue.

Teopus crpoeHnss opraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE MPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHHE TEOPUU CTPOCHUSA
OpraHUYeCKUX CcoeANMHEHUU. MOoNeKynspHble U  CTPYKTypHbIE  (OPMYIIBL.
CrpyktypHble (OpMyJIbl pa3IMYHBIX BHJIOB: pa3BEpHYyTas, COKpali€¢HHas,
ckenetHas. M3omepus. Buasl u3omepun: CTPyKTypHas, MNPOCTPAHCTBEHHAs.
OnekTpoHHbIE 3G (PEKTH B MOJIEKYJIaX OPraHUuYECKUX COEAMHEHUM (MHYKTUBHBIN U
Me30MEPHBIN 3PDHEKTHI).

[IpencraBnenne o kiaccupukaluu OpraHUYecKux BemiecTB. l[loHsiTue o
(dbyHKIIMOHANBHOM rpymne. ['oMonorus. 'omonoruueckue psaapl. CucteMaruueckas
HoMeHknaTypa opranundeckux coeauHeHuit (IUPAC) u TpuBmanbHble Ha3BaHUSA
OTAEIBHBIX MTPEICTABUTEIICH.

OcobeHHOCTH U KiaccU(UKaLMs OpraHMYEeCKUX peakiuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKIIMU B OPraHUYECKOW XUMUMU.

DKCNIEPUMEHTAIbHBIE METOJbl M3YUYE€HHUS BEIIECTB WU HUX NPEBPALICHUN:
03HAaKOMJIEHHUE C 00pa3llaMy OPTraHMYECKUX BEIIECTB U MaTepualaMu Ha UX OCHOBE,
OMBITHl MO MPEBPAIICHUI0O OPTAaHUYECKUX BEIIECTB MPU HarpeBaHuu (TUIaBJIEHUE,
oOyIrJiMBaHWE M TOPEHHE), KOHCTPYHPOBAHUE MOJEIEH MOJEKYJ OPraHMYeCKUX
BEIIECTB.

YriaeBoaopoasbl.

Aunkanbl. ['omonornyeckuit psii ankaHoB, oOiiasi popmysia, HOMEHKJIATypa U
M30MepHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYI AJIKaHOB, Sp°-
rudpuan3anus aTOMHBIX opOuTaneil yrieponaa, o-cBsizb. DU3MUECKHE CBOMCTBA
AJKAHOB.
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XUMHUYECKHE CBOMCTBA aJKaHOB: PEAKUMU 3aMEUICHHS, W30MEpU3alINH,
JNETUPUPOBAHUS, [IUKIIN3AIUHU, IUPOJIN3a, KPEKUHra, ropenus. [IpencraBnenne o
MEXaHU3ME PEAKINN paAUKAIbHOIO 3aMENICHHUS.

Haxoxpaenue B npupoge. CriocoObl MOTy4eHUSI U TPUMEHEHUE aTKaHOB.

Huxnoankanel. O0mas ¢popmyiia, HOMEHKIaTypa U uzomepusi. OcCoOeHHOCTH
CTPOCHUS U XMMUYECKUX CBOMCTB MaJibIX (IIUKJIOMPOIaH, IUKIO0YTaH) U OOBIYHBIX
(IIMKJIONIEHTAaH, IUKJIOTEKCaH) NUKI0aNKaHOB. CIOCOOBI OJIyYEHUs U PUMEHEHNE
IHUKJIOATKAHOB.

Aunkenbl. ['oMonoruueckuil psi ankeHoB, oOmas GopMmyna, HOMEHKIATYpa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI aIKEHOB, SP>-TUOPHAM3aLIUs
aTOMHBIX opOuTanel yrieponaa, o- U m-cBsi3u. CTpyKTypHass U reoMeTrpuyeckas
(tmuc-Tpanc-) nzoMepus. usznueckre CBOMCTBA aJIKEHOB. XMMUYECKUE CBOMCTBA:
peaKUUy TPUCOCIUHEHUS, 3aMEUICHHUS B O-TOJIOKCHUE IIPU JIBOMHOM CBS3H,
nojauMepusanuu u okucieHud. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JBOMHYIO CBsA3b. CIOCOOBI MOJIyYeHUs U MPUMEHEHNE aJIKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPSKEHHBIE, U30JIUPOBAHHEIE,
Kymyauposantvle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOMCTB
CONPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepuszanns conpsKEHHBIX
nueHoB. CriocoObl MOTYyUYeHUs M IPUMEHEHHE aJIKaJIUECHOB.

Ankunbl. ['omonoruyeckuil psij alkuHOB, oO1ast popMyrna, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKUHOB, Sp-
rudbpuan3anus aTOMHBIX opOutanei yriaepona. dusznueckue CBOICTBA aJIKWHOB.
XUMHUYECKHE CBOMCTBA: PEAKIINU TPUCOCTIUHEHHUS], TUMEPU3ALNN U TPUMEPU3ALINH,
OKHCJIeHUA. KHCIOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbBIE peakiiuu Ha TPOUHYIO CBsI3b. CIIOCOOBI MONYyYEHUS U MPUMEHEHUE
AJKUHOB.

ApoMaTuueckue yTrieBoJopoabl (apeHsl). ['oMomoruueckuid psii apeHoB,
oOmast popMysna, HOMEHKIIATypa U U30MEepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKyJibl OeH3ona. Du3nyeckue CBONCTBA apeHOB. XHUMHUYECKHUE
CBOMCTBA O€H30JIa M €r0 TOMOJIOTOB: PEAKIIMU 3aMEIIeHUs B OCH30JbHOM KOJIBIIE U
YIJIEBOJOPOJHOM PANMKAIIEC, PEAKUUUA IPUCOCIUHEHUS, OKUCIECHHE TOMOJOTOB
Ooenzona. IlpencraBnenrie 00 OPUEHTUPYIONIEM JCHUCTBUM 3aMECTUTEIEH B
OCH30JbHOM KOJbIIE Ha MOpPUMEPE AIKWIBHBIX PAJAUKAIOB, KapOOKCHUIBbHOM,
TUAPOKCUIBHON, aMHUHO- W HUTPOrPYMIbI, aTOMOB TanoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoda. [lonumepuzanus crupona. CrocoObl MOIyYeHUs U
MPUMEHECHUE aPOMATHYECKUX YTIIEBOJIOPOIOB.

[Ipuponnsiii ra3. [lomytHeie HedTaHBIE Ta3bl. HeTh U €€ nmpoucxoxaeHue.
KameHnHbi#l yroyib U nNpoaykThl ero nepepadotku. CrocoObl nepepadoTku HEPTH:
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MEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTadUTUYECKHil), pUDOPMUHT, MHPOIU3.
[IpoaykTel nepepabOTKu HEPTU, UX TPUMEHEHHUE B IPOMBIILICHHOCTH U B OBITY.

I'eneTnyeckas CBsI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPO/IOB.

DNEeKTPOHHOE CTPOCHHE TaJOTEeHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuuu
3aMelIeHrs TajJjoreHa Ha TUAPOKCOrPYMIy, HUTPOTPyNIy, UHAHOTPYMIY,
amuHorpynmy. JleiicTBue Ha TraJoreHnpoOu3BOJHbIE BOJHOTO U CHUPTOBOTO
pactBopa mi€nouyu. BzaumMojelcTBUEe NUraJor€HAIIKAHOB C MAarHUE€M U I[MHKOM.
[Tousarue 0 METAJIJIOOPTaHUYECKUX COCIMHEHUSX. Hcnons3oBanue
raJIOTEHIPOU3BOIHBIX YTJIEBOJIOPOJIOB B OBITYy, TEXHUKE U TMPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbI H3YyYEHHUS BEIIECTB U HX IPEBpAICHUN:
u3yueHre GU3NYECKUX CBOMCTB YIJIEBOJAOPOAOB (PacTBOPUMOCTH), KaU€CTBEHHBIX
peakiuil yrieBoJAOpOJOB Pa3IMUHBIX KJIAcCOB (0OeciBeuMBaHWE OPOMHOW WIH
MOJHON BOJBI, pacTBOpa MepMaHTraHaTa Kalids, B3aUMOJICUCTBUE alleTUJIEHA C
aMMHa4HBIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOEe OOHApyXKEHUE
yriiepojia U BOJOpOJia B OPraHMYECKUX BEIECTBaX, MOJyUYEHUE ITUICHA U U3YUCHUE
€ro CBOMCTB, O3HaKOMJeHHE C koyuekiusamMu «HedpTte» u «Yroaws», ¢ oOpasnamu
MJJACTMACC, KaydyKOB M PE3UHBI, MOJECIUPOBAHHE MOJIEKYJl YTJIEBOJIOPOJIOB U
raJIOreHIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucsopoacoaep:kanue oprannyeckue coelMHeHHs.

[Ipenenpubie ogHOaTOMHBIE cnUpThl. CTpoeHuE MoJieKyn (Ha mpumepe
MeTaHoJla W J3TaHosa). ['omonoruueckuii psa, oOmas QopMyrna, u3zoMepus,
HOMEHKIaTypa #  kiaccudpukanus. Dusnueckue CBONUCTBA  MpEAETbHBIX
OJIHOATOMHBIX CHUPTOB. BolopoaHble CBSI3M MEXIYy MOJIEKYJIaMU CIHUPTOB.
XUMUYECKHE CBOMCTBA: pEAKIMUM 3aMEIIeHUs, JAeTujipaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMU W  HEOPraHUYECKUMH  KHUCIOTaMHU.
KauecTBeHHas peakius Ha OJJHOATOMHBIE CIUPTHI. [{elicTBUE 3TaHOIa U METaHOJIa
Ha opraHu3M desnoBeka. CHocoObl MOMy4YeHUST W NPUMEHEHHE OHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMeHKIaTypa U u3oMmepus. OcoOeHHOCTU PUBUYECKUX U
XUMHYECKUX CBOWCTB.

MHOroaToMHbl€ CHUPTHI — ASTUJICHIJIMKOIL U ThullepuH. Duzndeckue u
XUMUYECKUE CBOMCTBA: PEAKIIUH 3aMEIIECHHUSI, B3aUMOJIEUCTBUE C OPTaHUYECKUMU U
HEOPraHMYECKUMH KUCIOTaMU, KAYECTBEHHAs! PEaKilisl HA MHOTOATOMHBIE CIIUPTHI.
[IpencraBienne o MexaHU3Me peakiuii HykiIeopuIbHOTro 3amenieHus. JleiicTBrue Ha
opraHu3M uenoBeka. CriocoObl MOMyYeHUs: U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BIUSHHE THAPOKCOTPYMMBI U
O0eHzonpHOrO sapa. dusnyeckue cBoiicTBa PeHona. OCOOCHHOCTH XUMHYECKHUX
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cBoiictB (enona. KauecTBennole peakuuu Ha QeHon. TokcuuHOCTh (heHona.
Cnoco0sI nosyyeHus u npuMeHenue dhenona. Genondopmanbiaeruatas cMoia.

KapOoHunbHble COETMHEHHS — aJIbAETU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHHE
KapOOHUILHOU Tpynnbl. ['OMonoruueckue psiibl albIETUI0B U KETOHOB, OOIIas
dbopmyna, uzomepuss U HomeHkiarypa. dusnueckue CBONCTBA aldbJCTHAOB U
KETOHOB. XMMUYECKHE CBOMCTBA albJETHI0B U KETOHOB: PEAKI[UU TPUCOETUHEHUS.
OkucieHue alblIeTU/I0OB, KAaYeCTBEHHbIE peakiuu Ha anbAeruabl. CrnocoObl
MOJIyYEHHS] U TPUMEHEHHE aJIbJIETU]IOB U KETOHOB.

OIHOOCHOBHBIE MpeIeTbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepust 1 HoMeHKIatypa. Pu3nuecKkue CBOCTBa
OJTHOOCHOBHBIX MPEIENbHBIX KapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3M MEXIY
MOJIEKYyJaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepuUKaAlUU, PEAKIUH C Y4YaCTUEM YIJIEBOJOPOJHOTO pajuKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHON KHCJIOTHIL. [loHsATHE O TNPOU3BOAHBIX
KapOOHOBBIX KHUCJIOT — CJOXHBIX 3(upax. MHoroo0paszue KapOOHOBBIX KHUCIOT.
OcoOeHHOCTH CBOMCTB HEMpPENENbHBIX U apOMATHUYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHUCIOT, TUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTtaBuTeny BhICIIMX
KapOOHOBBIX KHUCIIOT: CTEapuHOBas, MNaJbMUTUHOBAs, OJICMHOBAs, JUHO/E8As,
JIUHONEeH08as KUCTOThL. CrioCOOBI MOTYUYEHUs M TPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxubie 3¢upnl. ['omonoruyeckuii psia, obmias dopmyna, u3oMepus u
HOMEHK/IaTypa. DPu3NUecKue W XUMHUYECKHE CBOMCTBA: THUAPOIU3 B KHUCIOW U
IIEJIOYHOM cpelie.

Kupsl. Ctpoenue, puzndeckue 1 XMMUYECKHE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCJION U 1IenoyHOoM cpene. OCOOEHHOCTU CBOWCTB JKHPOB, COAECPIKAIINX OCTATKU
HETpeETbHbBIX JKUPHBIX KUCIOT. JKUpPBI B IpUpO/IE.

MpbLT4 KaK COJI BBICIITMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICHCTBHE.

OO6mras xapakTepucTuKa yrieBojioB. Knaccudukarus yrieBogoB (MOHO-, AU-
u mnonucaxapuiabl). MoHocaxapuubl: TJIOKO3a, (pYyKTO3a, rajgakrosza, pudosa,
ne3okcupu6o3za. dusnyeckrne CBONCTBA U HaxOXkAEHHE B npupoje. oTOCUHTES.
XUMUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIUU C YYaCTUEM CIIUPTOBBIX U aIbJACTHIHOU
IpyII, CIOUPTOBOE M MOJOYHOKHUCTIOE OpokeHue. I[IpumeHeHHe TIIIOKO3bI, €€
3HAUYeHUE B KU3HEACATEIbHOCTU OpraHu3mMa. J{ucaxapupl: caxapos3a, MajabTo3a U
nakTo3a. BoccTaHaBnuBaromye ¥ HEBOCCTaHABIUBAIOIINE Jucaxapuibl. ['uaponus
nucaxapugoB. Haxoxaenue B npupone u npumenenue. [lonucaxapuasl: kpaxman,
INIMKOTeH W 1eiuitono3a. CTpoeHHe MaKpOMOJEKYyJl Kpaxmana, TJIMKOTeHa U
1euTon03bl.  PU3NYecKue CBOMCTBA Kpaxmana U UEJUTIOJI03bl. XHUMHUYECKHE
CBOMCTBA Kpaxmaja: THAPOJN3, KauyeCTBEHHas peakius ¢ HOJ0M. XUMHUUYECKHUE
CBOMCTBA WEJUIIONO3bI: TUIIPOJIN3, MOJdydeHue 3(upoB 1emiono3bl. [lonsarue o6
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIM MIENK).
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DKCNIEPUMEHTAIbHBIE METOJBl M3YUYE€HHUS BEIIECTB WU HUX NPEBPALICHUN:
PacTBOPUMOCTh PA3JIMUYHBIX CHUPTOB B BOJI€, B3aUMO/JICHICTBUE ATAHOJIA C HATPUEM,
OKHCJIEHHME ATHJIOBOTO CIIUPTAa B aJbJETHJ HA PACKAIEHHOW MEIHOM IPOBOJIOKE,
OKHCIIEHHE ATUJIOBOTO CHUPTA JUXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIMU Ha albJAeTUlIbl (C TUIPOKCHUIIOM
muammuHcepeopa(l) u runpoxcunom meau(ll)), peakius riaunepuHa ¢ THAPOKCHAOM
menu(Il), xumuueckue CBOICTBA pacTBOpa YKCYCHOM KHCIOTHI, B3aMMOJIEHCTBUE
pacTBopa roko3sl ¢ ruapokcugom meau(ll), B3anmoneicTBre kpaxmania ¢ HOA0M,
pelieHrne HSKCIEepUMEHTANbHBIX 3a7ady 1o TemaM «CoupTel U (HEHOJbIY,
«Kap6oHoBsie KHCIOTBI. CI0KHBIE 3DUPHIY.

A3o0Tcoaep:kalue OpraHn4ecKue coeJuHeHH .

AMUHBI — OpraHUYecKue MpOu3BOAHbBIE aMMHaka. Kiaccudukanus aMUHOB:
anudaTuyecKkue W apoMaTHYeCKHUe; TEePBUYHBIE, BTOPUYHBIE U TPETUYHBIEC.
Crpoenue moiiekyin, obmas ¢opmylia, U30MepHusi, HOMEHKIATypa U (PU3HUECKUE
cBolicTBa. XMMHUYECKOE CBOMCTBA anudaTU4ecKUuX aMHUHOB: OCHOBHBIE CBOWCTBA,
AJTKWIMPOBAHHUE, B3aMMOJECHUCTBAE TNMEPBUYHBIX AMHUHOB C a30THUCTOM KHUCJIOTOM.
Cosmn anKuIaMMOHUSA.

AHUIVH — IPEACTaBUTENIb AMUHOB apOMaTUIeCKOro psaa. CTpoeHHe aHWINHA.
B3aumHoe BiMssHUE Tpynm aToMoB B MoJiekysle aHwinHa. (OcoOeHHOCTU
XUMUYECKUX CBONCTB aHwiInHa. KauecTBeHHBIE peakiu Ha aHwInH. CrocoObl
MOJyYeHHUs] U TpUMEHeHHe anudartuueckux aMuHoB. l[lonydyenue aHwinHa U3
HUTPOOEH301a.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTAeIbHbIE TPEACTABUTEIHN O-
AMHHOKHCJIOT:  TJIMIMH, alaHuH. @DU3NYEeCKHe CBOMCTBA aMHWHOKHUCIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peaklusl TMOJIUKOHJEHCAIINN, O00pa3oBaHHE TMENTHAHOU CBSI3U.
buonornueckoe 3HaueHre aMUHOKHUCIOT. CHHTE3 U TUAPOIIN3 NENTUIOB.

benku kak npuponHble moauMepsl. [lepBuyHas, BTOpUYHAs WM TpETUYHA
CTpYKTypa OenkoB. XUMHUYECKHE CBOMCTBa OEJKOB: THAPOIU3, JEHATypalusi,
KaueCTBEHHbIC PEAKIINU Ha OCJIKHU.

ODKCNEPUMEHTAIbHBIE METOJbl M3YUYE€HHUS BEIIECTB WU HUX NPEBPALICHUN:
pacTBopeHue O€NKOB B BOJIe, JeHaTypalus OEIKOB MpH HarpeBaHUU, IBETHHIC
peakiuu Ha O€lKH, pelIeHHEe OHKCIEPUMEHTAJbHBIX 3aJad [0 TeMaMm
«A3oTcoaepkalme OpraHnyecKrue coeTnHeHns» u «Pacro3HaBaHre OpraHn4eCcKux
COEIMHEHUI.

BbicokomoJieKyIsIpHbIE COeTUHEHUS.

OCHOBHBIE TOHATHS XUMHUH BBICOKOMOJIEKYJIIPHBIX COCIMHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNU, CPEIHSS MOJICKYJISIpHas
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Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHUM —
MOJIMMEPU3AIUS U TTOJTUKOHICHCAIIHS.

[Tonmumepubie Matepuanbl. I[lnactmacchl (NMOJMATHIICH, TMOJUMPOIUIIEH,
MOJUBUHWIXJIOPUJI, TOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKapOOHATHI,
nonudTWIeHTepedTanar). Y TUiIn3amus u nepepadoTka rmiacTyka.

DnacToMephl: HaTypaJIbHBIH KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaMeHOBBIM, XJTOPOMPEHOBHIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bomnokna: HaTypanbHble (XJIOMOK, MEPCTh, MIENK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KapOH U JTaBCaH).

[Tomumepsr CIIELIMAJILHOTO Ha3HAYCHUS (Tedon, KEBJIap,
AIEKTPONPOBOISIIINE TOJUMEPDI, OMOpa3iaraeMble MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbI H3YyYEHHUS BEHIECTB U HX IPEBpAICHUN:
O3HAKOMJIEHUE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
KaydyyKOB, pEIIEHUE OHKCIepPUMEHTAIbHbIX 3afad 1o Teme «Pacmo3HaBaHue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anayu.

Haxoxpaenue MmoJiekyyisipHOM (HOpMyJibl OpPraHUYECKOTO COEIMHEHUS IO
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIIINX B €70 COCTAB, HAX0KICHUE MOJIEKYJIIPHON
(hopMyJIbl OPraHUYECKOro COeAMHEHUS 0 Macce (00BEMY) MPOAYKTOB CTOpaHUsL, 110
KOJIMYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB pPEAKIMH W/UIW HCXOIHBIX
BEILIECTB, YCTAHOBJICHHE CTPYKTYPHOM (OpPMYJIbI OpPraHUYECKOro BEIIECTBA HA
OCHOBE €ro XMMHYECKUX CBOMCTB WM CIIOCOOOB MOJy4YEHUSs, ONpeeIeHUue A0JIU
BBIX0/Ia MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXMpeIMETHBIX CBSI3EH MPU U3YUYEHUH OPTaHUYECKON XUMHU B
10 knacce OCYLIECTBISETCA 4Yepe3 HCIONb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSATUM, TaKk W TMOHSITUM, NPUHATHIX B OTAEIbHBIX MpeIMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SBJICHUE, HAYYHbIN (aKT, TUIIOTE3A,
TEOpHs, 3aKOH, aHalIu3, CUHTE3, Kiaccudukanus, HaOII0JICeHHE, H3MEpPEHHE,
AKCIEPUMEHT, MOJIENb, MOJICIIUPOBAHHUE.

dusuka: Marepus, aroM, DJJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA,
SHEPreTUYECKU ypOBEHb, BEIECTBO, TEI0, OOBEM, arperaTHO€ COCTOSIHHE
BeIlleCTBa, (PU3MUYECKUE BEJIMYMHBI, €IUHUIBI U3MEPEHUsS, CKOPOCTb, SHEPTus,
Macca.

buonorus: kmeTka, opraHmsM, JKOCHCTeMa, Owocdepa, MeTab0IU3M,
HACIEJICTBEHHOCTh, aBTOTPOMHBIA U TeTepOoTpO(HBIN TUN MUTAaHUS, OpOKEHHE,
dboTocuHTE3, AbIXaHHWe, OEJIKU, YTJIEBOJbI, KUPbI, HYKIECUHOBBIE KHUCIOTHI,
(hepMEeHTHL.
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I'eorpadusi: mone3HbIe HCKOTAaeMbIe, TOTUTHBO.
TexHONnOrus: NHUILEBbIE NPOAYKThI, OCHOBBI PAlUHOHAIBHOIO MHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KVIACC

OBIIASA U HEOPTAHNYECKASA XUMUA

Teoperuyeckre 0CHOBbI XUMMHH.

Atom. CocTaB aTOMHBIX sifep. XUMUYeCKUM aneMeHT. M3oromnbel. CtpoeHue
ANEKTPOHHBIX 000JOUYEK aTOMOB, KBAHTOBBIE YHCIA. DHEPreTUUECKUE YPOBHU U
noAypoBHHU. AToMHbIe opOuTanu. Knaccudukanuss XuMU4ecKux 3JI€eMEeHTOB (s-, p-,
d-, f-anementsi). PacnpeneneHue dIEKTPOHOB 1O AaTOMHBIM  OpPOUTAJSIM.
DNeKTpOHHbIE KOH(PUTYpAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Yy>XJIEHHOM COCTOSIHUH, HJIEKTPOHHBIE KOH(UTYypaluu HOHOB.
DJEKTPOOTPULIATETBHOCTb.

[Tepunonnueckuit 3akoH u [leproanueckas cucreMa XUMUYECKUX JJIEMEHTOB
J.. MenneneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOHA W llepmoanueckoi CUCTEMBI
XHMUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpHUEM  CTPOCHHUSI  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTHIX U CJIOKHBIX BEIIECTB M0 TPYIIIaM U IEPUOJaM. 3HAYEHHUE TEPUOIAIECKOTO
3akoHa JI.1. Menneneena.

XuMH4uecKkasi CBsI3b. BHUIBI XMMHWYECKOM CBSI3U: KOBAJICHTHAsl, WOHHAs,
MeTaiuyeckas. MexaHu3mbl 0o0Opa3oBaHUsS KOBAJCGHTHOW CBSI3U: OOMEHHBIM U
JOHOPHO-AKIENTOPHBIA. DHEPrus U JIuHA CBA3U. [10IsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJIEHTHON cBsA3U. KparHeie cBs3u. BogopoaHas CBs3b.
MexMOJIEKYIISIPHBIE B3aUMOICHCTBHUS.

BaneHTHOCTP M BaJEHTHBIE BO3MOXHOCTH AaTOMOB. CBSI3b 3JIEKTPOHHOUN
CTPYKTYpPBbl MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM (Ha pUMEpPE COCAUHEHUN
3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBienne 0 KOMILUIEKCHBIX coeAUHEHUsAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTenb, JUTaHJbl. 3HAUYEHUE KOMIUIEKCHBIX COEIUHEHUM.
[ToHsiTHE O KOOPIUHATMOHHON XUMUH.

BemecrBa  MONEKYJApHOTO W HEMOJEKYJSIPHOTO  CTPOEHHs.  Tumbl
KPUCTATMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonsatue o mucnepcHeix cucremax. Mctuanabie pactBopsl. lIpenacrasnenne o
KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAXKEHUST KOHIEHTPALMM PACTBOPOB:
MAaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJSIpHAsl KOHIEHTpauus. HacelleHHubie u
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIeCTB. TpUBHAbHBIC
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Haoba A Y1 DI oot
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Knaccudukanmus XUMHYECKUX peakIuii B HEOPTraHUYECKOW W OPTraHUYECKOM
XMMUHU. 3aKOH COXPAHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHCHUS U MPEBPAIICHHS
SHEPTUM MPH XUMHUYECKHX peaknusix. TemioBbie d3QPEeKThl XUMUUECKUX PEaKIIHiA.
TepMoXuMHUYECKUEe ypaBHEHUS.

CKOpOCTh XMMHUYECKON peaKINu, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB.
['oMorenHnbie u reTeporeHHble peaknuu. Karanus u KaTaim3aTopsl.

OO0patumblie 1 HeOOpaTUMBIE peaKInk. XUMHUUYEeCKOoe paBHOBecre. KoHcTaHTa
XHMHUYECKOTO paBHOBecHs. DaKTOPHI, BIUAIONIME HA MOJIOKEHHE XUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIEHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakunu. [Tpuauun Jle [larense.

DnekTponuTuueckas aucconuamnus. CuiabHble MW cl1aOble 3JIEKTPOJIHMTHI.
Crenenp gucconuanuu. Cpega BOJIHBIX pPAacTBOPOB: KHUCJIOTHAs, HEWTpabHas,
menovyHas. Bogopoaubiii mokasatens (pH) pactBopa. I'maponus comneit. Peakiun
HMOHHOT'0 OOMEHa.

OKHCIUTENIBHO-BOCCTAHOBUTENbHEIE  peakiuu. CTEeNneHb  OKHCIICHUS.
OkucnuTellb W BOCCTAHOBHUTENb. I[Ipolecchl OKHCIEHMST W BOCCTaHOBJICHHS.
Baxueimme OKHCIUTEIM W BOCCTAHOBHUTEIW. METOJ SJIEKTPOHHOro OajaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIABOB BEILIECTB.

DKCNIEPUMEHTAIbHBIE METOJbl M3YUYE€HHUS BEIIECTB WU HUX NPEBPALICHUN:
pa3oKeHue NEepOKCUAa BOJAOPOJAa B TMPHUCYTCTBUU KaTalIM3aTopa, MOJAEIHU
KPHUCTAJUTMYECKUX PEIIETOK, MPOBEACHUE PEaKIIMii HOHHOTO 0OMEeHa, OTpeeCHNE
Cpeapl PacTBOPOB C TOMOIIBIO WHIMKATOPOB, W3YYECHUE BIMSHUS PA3IMUHBIX
(hakTOpOB Ha CKOPOCTh XHMMHUYECKOW PpEaKIMH U TIOJ0KEHUE XHUMHUYECKOTO
paBHOBECHSL.

Heopranuyeckasi Xummusi.

[Tonoxxenne HemeTaIuIOB B [Ileproanyeckoi cucteMe XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa U 0COOCHHOCTH CTPOCHHS MX aToMOB. Du3znyeckue CBOMCTBA
HEMETAJIJIOB. AJIOTPOIHS HEMETAUIOB (Ha MpuMepe KUciIopoaa, cepsl, hochopa u
yriepoza).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHUYECKHE CBOMCTBA: PEaKIUU C
METaJlJIaMU U HEMETaJUIaMH, BOCCTaHOBUTEIIbHBIEC CBOMCTBA. [ apuasl. TonnuBHbIE
AJIEMEHTHI.

lNanorensl. HaxoxnaeHue B mpupoje, CocoObl MOaydeHus, (GU3UYECKHE U
XUMHYECKUE CBOMCTBA. ['alloreHoBOOpOAbl. BaxkHelIIne KUCIOPOACOAEPKAILINE
COeIMHEHUs rajgoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIOCOOBI MOMYy4YeHUs
rajioreHoB. [ [puMeHeHne raJloreHOB U UX COCUHECHUN.

Kucnopoa, o3on. JlabopaTopHble U MPOMBIIUICHHBIE CHOCOOBI MOJIYYEHUS
Kuciopojaa. @U3NYECKUe U XMMHUYECKHE CBOMCTBA U NMPUMEHEHHE KHUCJIOpOoJa U
030Ha. OKCUABI U TEPOKCUIBI.
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Cepa. Haxoxnenue B mpupojie, CIOCOObI MOJy4YeHUs, (PU3NUECKUE U
xumuueckue cpoiictBa. CepoBomopon, cyinbduasl. Oxcun cepoi(IV), oxcun
cepoI(VI). CepHuctas u cepHast KUCIOTHI U UX coau. OCOOEHHOCTH CBOMCTB CEpHOU
KUCIOTHI. [[puMeHeHne ceprl U €€ COeTUHEHN.

A30T. Haxoxnenwe B mnpupoje, crnocoObl MOoaydeHus, (U3NYEeCcKue u
XUMHYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCHIIBI a30Ta. A30TUCTAs U a30THaA
KUCJIOTHI U X colini. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMenenne azora
U €r0 COeIMHEHHI. A30THBIE yI00pEHHUS.

®ocdop. Haxoxnenue B mpupojae, crnocoObl MONMydeHHUs, (PU3UUYECKUE U
xumudeckue cBoicTtBa. Dochunsl u dochun. Oxcunpl docdopa, dochopHas
kuciaota u e€ conu. Ilpumenenmne dochopa u ero coeaunenuit. dochopHbIe
yaoOpeHus.

Yrnepon, HaxoxJeHWE B MpuUpoje. AJIOTPONHbIE  MOJIU(DUKAIIY.
dusznyeckue U XUMHUYECKHE CBOWCTBA TMPOCTHIX BEILIECTB, OOPa30BaHHBIX
yriepoaom. Oxcup yrinepona(ll), okcun yrnepona(IV), yronbHas kuciora u eé
coJIi. AKTUBUPOBAHHBIA yrojib, aacopOuus. DyiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOku. [IpuMeHeHre NpOoCThIX BEIIECTB, 0OPA30BAHHBIX YTIEPOJOM, U €ro
COEIMHECHUM.

Kpemuuii. Haxoxaenue B mpupojie, CocoObl MOJy4YeHUs, (PU3HUECKUE U
xumuueckue cpoiictBa. Oxcun kpemuusi(IV), kpemMHUeBass KUCIOTa, CUIUKATHI.
[IpumeneHue kpemMHus U ero coenuHeHuit. CTekso, ero nojiydeHue, BUIbl CTEKIIA.

[Tonoxenune MetaoB B [lepuoguyeckoil cucteMe XUMUYECKUX JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O000JOYEK aToMOB MeTaiioB. OOiue
¢uznyeckue cpoiicTBa MeTamuioB. [IpuMeHeHHMe MeTasioB B OBITY U TEXHHKE.
CniaBbel METAJIJIOB.

DNEeKTPOXUMHUUECKUNA Pl HampsbkeHuit  metamwioB.  OOImue  crmocoObl

MOJTy4YECHUS METaJIOB: TUIPOMETAILTYPIus, MUPOMETAJTYPIHsl,
anexktpomeramnyprus. [lonstue o koppos3un meramioB. CrnocoObl 3alIuThl OT
KOPPO3HHU.

O6mas xapaktepuctuka MetanoB [A-rpynmsl [lepuogudyeckoid CHUCTEMBI
XUMUYECKUX dN1eMeHTOB. HaTtpuil u kanuii: nonydenue, GU3nYECKre U XUMUUECKUE
CBOICTBA, MPUMEHEHUE MPOCTHIX BEMIECTB U UX COEAUHECHUM.

O6mas xapakrepuctuka metamioB IIA-rpynnel [lepuoandeckoit cucTeMbl
XUMUYECKUX JJEMEHTOB. MarHuii W Kanblui: nonyuyeHue, (GU3UYECKHE U
XUMHYECKUE CBOWMCTBA, MPUMEHEHUE IMPOCTBIX BEIIECTB M HMX COCIUHEHUI.
JKécTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUS.

AJIOMUHUN: TOTydYeHue, PU3nueckue 1 XuMUUECKUe CBOMCTBA, TPUMEHEHHUE
MPOCTOr0 BEIIeCTBA M €ro coeAuHeHUW. AmdoTepHble CBOWCTBA OKCHUIA U
TUAPOKCHUAA ATIOMUHHUS, TUAPOKCOKOMITJIEKCHI aTFOMUHHSL.
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OO6mass  xapakTepucTuka MeTajuioB MoOouHblx mnoarpynn (b-rpymm)
[Tepnoanueckon CUCTEMBI XUMUYECKUX DJIEMEHTOB.

Pu3nyecKne U XMMHYECKUE CBOMCTBA XpOMa U €ro coenruHeHnil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTsl U auxpoMaTthl, HX
OKHCJIUTENbHBIE CBOMCTBA. [lonyueHrne u NpuMEHEHNE XpOMa.

Ou3nyeckne M XUMHYECKHE CBOMCTBA MapraHiia M €ro COEIUHEHHM.
Baxwneiimue coenunenuss wapranna(ll), wmapranua(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranar kanusi, €ero OKUCIUTENIbHBIE CBOMCTBRA.

dusnyeckre U XUMHYECKHE CBOMCTBA JKeJie3a M ero coemauHeHuil. OKCHIbI,
ruapokcusl u conu xeneza(ll) u sxxeneza(lll). [Tonyuenne u npuMeHeHue Kene3a u
€ro CIJIABOB.

du3nyecKne 1 XMMHYECKHE CBOMCTBA MeIH U €€ coenuHenuid. [lomyyenue u
MPUMEHECHUE MEJIN U €€ COCTUHEHUN.

[uuk: mnonyyeHue, (U3MYECKHE W XUMHYECKHE CBOWCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA ¥ TUJAPOKCUAA IMHKA, THAPOKCOKOMIUIIEKCHI IUHKA. [[puMenenune
IUHKA U €r0 COCIUHCHUMN.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB U HMX IPEBpAICHUN:
u3yueHre oOpaslloB HEMETaJUIOB, ropeHue cepnl, ¢docdopa, xene3a, MarHus B
KUCJIOPOJIe, M3y4YeHUE KOJUIeKIUU «MeTallbl W CIUIaBbl», B3aUMOJIECUCTBUE
IIEJOYHBIX U IIEJIOYHO3EMEIbHBIX METAIJIOB C BOJOM (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJEHCTBHE IIMHKA U JKejie3a C pacTBOpaMH KHUCIOT U
1IETI0YEN, KaYECTBEHHBIE PEAKIIMY HA HEOPTraHMYECKUE AHUOHBI, KATUOH BOJOPOAA
U KaTUOHBI METAJJIOB, B3aUMOJIEUCTBUE THUIAPOKCUIOB alIOMUHUS M IMHKA C
pacTBOpaMu KHUCJIOT U IIEJOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3aa4 110 TEMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (hochop M UX COCAUHEHUS,
«MeTanibl TJIaBHBIX MOATPYIID, «MeTamibl MOOOYHBIX TOATPYII.

XUMHUA U KU3Hb.

Ponp xumum B obecriedueHUn yCTOMYUBOrO pa3BUTHUs delioBeuecTBa. [lonsarue
0 HAyYHBIX METOJAX MO3HAHUS U METOJO0JIOTHH HAYYHOT O HcciaenoBanus. Hayunsie
MPUHIUIBI OPTaHU3alNN XUMUYECKOT0 MPOU3BOACTBA. [IpoMbIliieHHbIE CITOCOOBI
MOJTyYEHHs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpPE MPOU3BOACTBA aMMHUAaKa, CEPHOU
KHUCJIOTHI, MeTaHoJa). [I[poMbInieHHbIE CTOCOOBI MOTYYEHHUSI METAJNIOB U CILJIABOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEIbl U €ro ocaeacTBus. Poib xumun B
00€eCIeueHNH dHEPreTHIeCKOr 0€3011acHOCTH.

Xumusi © 300poBbe 4yesoBeka. JlekapcTBennbie cpencrtBa.  [IpaBuima
MCIIOJIB30BaHUA JIEKAPCTBEHHBIX TpenapaToB. Poib XMMUU B pa3BUTUHA MEAUIUHBI.

XuMus MUIIKA: OCHOBHbIE KOMIIOHEHTHI, MUILIEBBIE 100aBKU. Ponb Xumuu B
o0OecrieueHnu MUIIEBON 0€30MacHOCTH.
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Kocmernueckne u mnapdromepHsie cpenctBa. beitoBas xumwus. [IpaBuna
0€30IacHOro UCIOIb30BaHUs MPenapaToB OLITOBOM XMMHUHU B IOBCETHEBHOM KU3HHU.

XuMusi B CTPOUTEILCTBE: BaXKHEHIIIUE CTPOUTENbHbIE MaTepuaibl (LIEMEHT,
0eToH).

Xumus B CeIbCKOM X034icTBe. OpraHnyeckre 1 MUHEpaabHbIE yA00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHaibl, KPACKU, CTEKJIO, KepaMHuKa.
Marepuansl 115 3JI€KTPOHUKU. HaHOTEXHOMOTU M.

Pacuérneie 3anaun.

Pacuétpl: Macchl BemiecTBa WM 00bEMa Tra3o0B MO M3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WK 00bEMY OJIHOTO U3 YUACTBYIOIIMX B PEAKIIUU BEIIECTB, MACChI
(00BEMa, KOTMYECTBA BEUIECTBA) IPOYKTOB PEAKIINH, ECIU OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJTUYECTBA BEIIECTBA) MPOJIYKTa PEaKIUU, €CIU OJHO
W3 BEHIECTB JAaHO B BHUJE pacTBOpa C ONPEACIEHHOM MAacCOBOW JOJIEH
PacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIIEHTPAILINU BEILIECTBA B
pacTBOpE, AOJIH BBIXOIA MPOAYKTA PEAKLIUHA OT TEOPETUUECKU BO3MOXKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanuzanust MeXOpeAMETHBIX  CBA3€M MpU  HU3Yy4YeHUM  oOmel
HEOpPraHMYEeCKOW XUMUH B 11 KJacce OCyIIECTBISIETCS YEPE3 MCIIOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHATHUHI, IPUHATHIX B OTACIIBHBIX
MPEIMETAX ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3A,
TEeOpusl, 3aKOH, aHallu3, CUHTE3, KJacCU(pUKaIus, MePUOJUIYHOCTh, HAOIIO/ICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIb, MOJICIIUPOBAHHE.

®du3uKa: MaTepusi, MUKPOMHP, MAKPOMUDP, ATOM, JJIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TONbI, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKUN YPOBEHb, BELIECTBO,
TeNno, O0OBEM, arperaTHOE COCTOSIHME BEIIECTBA, WJICANIbHBIA ra3, (U3UYECKHE
BEJIMYMHBI, €AUHHIBI U3BMEPEHHUS], CKOPOCTh, SHEPTHS, MACCA.

buonorus: kinerka, opranu3M, skocuctema, onocdepa, MeTadboaM3M, MaKpO- U
MUKPOIJIEMEHTBI, OCJIKU, UPHI, YTIE€BOJbl, HYKIEUHOBbIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCHCTEMAX.

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOTUIMBO,
pECYpPCHL.

TexHonorus: XuMU4YecKass MPOMBIIUIEHHOCTb, METAJUIYPIrUsi, CTPOUTEIbHbBIC
MaTepHUaibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MUIIEBASI MTPOMBIIUIEHHOCTb,
(dhapmaiieBTHUECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHUX
MpenapaToB, MPOU3BOJACTBO KOHCTPYKLIHOHHBIX MaTEpUANIOB, SJICKTPOHHAS
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITIPOI' PAMMBI 110 XMUMHNHU
HA YI'JTYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIbTATBI

B coOTBeTCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaMeTa «XHMHsS» Ha yYPOBHE CPEIHErO
oOiiero o0Opa3oBaHUsSl BBIACJICHBI CJICAYIONIME COCTABJSIONIME: OCO3HAHUE
OOy4aloIMUMHUCA POCCUICKOW TPaKJAHCKOM HJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CaMOOTPEICNICHUIO; HATUYNE MOTUBAIIUU K
O0Oy4eHHIO; TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCA PYKOBOJACTBOBATHCS
MPUHATEIMA B OOIIECTBE TMpaBWJIaMH W HOPMaMH TOBEICHHS; HaJU4Ne
MIPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH L[ETU U CTPOUTH
KU3HECHHBIC TIJIaHBI.

JInyHOCTHBIE pe3yJibTaThl OCBOEHUSA MpeaMeTa «XUMHS OTpPaXKaroT
c(hOpMUPOBAHHOCTh OIbITa IMO3HABATEIIBHOM M TPAKTUYECKON JesTeIbHOCTU
oOyyaromuxcs B Mpoliecce peain3alnuu 00pa3oBaTebHOM NS TENLHOCTH.

JInyHOCTHBIE pe3yibTaThl OCBOEHUSA MpeaMeTa «XUMHs OTpPaXKaroT
c(hOpMUPOBAHHOCTh OIbITa IMO3HABATEIIBHOM M MPAKTUUECKON AesTEIbHOCTU
oOyyaromuxcsi B Mpolecce pean3ainur o0pa3oBaTEIbHON JEATEIbHOCTH, B TOM
YuUCJIe B YaCTH:

1) rpaskIaHCKOr0 BOCIIMTAHUSA

OCO3HAHUS 00YUYAIOIIMMUCA CBOMX KOHCTUTYIITMOHHBIX IIPpaB U 00SI3aHHOCTEM,
YBKEHUS K 3aKOHY U MIPABOIOPSIKY;

MPEJICTaBJCHUS O COIMAIIPHBIX HOPMaxX MW TMpaBWIaX MEKIMIHOCTHBIX
OTHOIIIEHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOUM TBOPYECKOM CSITEILHOCTH MPU CO3JAaHUU YUEOHBIX
MPOEKTOB, PEIICHUHU YUEOHBIX U TO3HABATEIbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M NPUHUMATh MOTHUBBI, HAMEpPEHHUs, JIOTUKY H
apryMEHTBI IPYTUX MIPU aHAJIU3€ PA3TUYHBIX BUJIOB YUEOHOU JAEeSTEIbHOCTH;

2) IAaTPMOTHYECKOr0 BOCTIUTAHUSA:

IIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAydYHOMY HaCIEIUIO
OTCYECTBCHHOU XHMMUU;

YBOKEHHUSI K MPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
MPUJIOKEHUS XWMHHM, OCO3HAaHMSI TOTO, UYTO JIaHHbIE HAyKU €CTh pe3yJbTar
JUTUTENIbHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX JKCIEPUMEHTAIBHBIX  ITOHMCKOB,
MOCTOSTHHOTO TPyJa YUYEHBIX U MPAKTUKOB;

MHTEpeca U M03HaBaTeIbHBIX MOTUBOB B MTOJTYUYE€HHUH U MOCIEYIONIEM aHATTU3e
MH(OpPMAIINU O MIEPEIOBBIX JOCTHKEHUSX COBPEMEHHOUW OT€UECTBEHHON XUMUMU;
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3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MTOBEACHUSI;

CIIOCOOHOCTH OIEHUBATh CUTYyalluu, CBA3aHHBIE C XUMHUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS], OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEACHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3ULIMKA HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUSA IOCIEACTBUN
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl I[IEHHOCTEN 3J0pOBOrO H 0Oe3omacHoro obpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUSI K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOroicHUsT MpaBwil 0e30MacHOTO OOpallleHHs C BellecTBaMU B OBITY,
MOBCEIHEBHOM KU3HU, B TPYJIOBON JEATEIHHOCTH;

MOHMMAHUSl [EHHOCTH TpPaBUJl HHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJECHUS B CUTYaIUsX, YTPOXKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUSI TOCJIEICTBUN W HEMPUSTUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUs
aJIKOT0Jisl, HAPKOTUKOB, KYPEHHUS]);

5) Tpy10BOI0 BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIE0BATEIbCKOM
NEATeNbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPYECKOM W  Jpyrux BHUAaX
NeATEIbHOCTH,

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUM MPAKTHYECKUX 3aj]ay
COITMAJIbHOM HAMPaBJIECHHOCTH (B paMKax CBOETO Kjacca, IMIKOJIbI);

MHTEpeca K MPaKTUUYeCKOMY M3Yy4YeHUI0 mpodeccuil pa3iuyHOro pojaa, B TOM
YHCJie Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XUMUH,

YBXKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU eI TENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIYATBHONH TpPAaEKTOPUH
oOpa3zoBaHus, Oyaymieil mpodeccur W peanu3aluu COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HUHTEPECOB U
noTpedHoCTeH 00I1IeCTBa;

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

AKOJIOTMYECKHU 11€JIECOO0PA3HOr0 OTHOIICHHS K NPUPOJE KaK HCTOUYHHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMIIE;

MMOHUMaHMA TJIOOAIBPHOTO XapakTepa 3KOJOTHYECKHX IpoOJieM, BIUSHUS
SKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE MPUPOTHON M COIMAIBHOM CPEIbI;

OCO3HAHUA HEOOXOJUMOCTH HCMOJIb30BAaHUS JOCTHOKEHUM XHUMUH IS
pelIeHsT BOIIPOCOB PAIlMOHAIIBHOTO MPHUPOIONIOIb30BaAHUS;
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AKTUBHOTO HENPUATHUS JCUCTBUM, MPUHOCIIIUX Bpel OKpPYKAIOLIEH
MPUPOJHON Cpelie, YMEHUSI MPOTHO3UPOBATh HEOJArOMpPHUSTHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIATh UX;

HaJU4usl Pa3BUTOTO SKOJIOTHYECKOTO MBIIIJIEHUS, SKOJOTUUECKON KYJIbTYPHI,
OTbITa NEATENbHOCTH AKOJIOTUYECKON HaIpaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAaThCS MMM B IO3HABAaTEJIbHOW, KOMMYHUKATHBHONW M COLIMAIIBHOM
MpaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSITH HUJEOJOTUU
xemohoouu;

7) 1eHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH
1 00I1IECTBEHHON MPAKTUKH;

MOHMMAaHUSl cHenuUKA XUMUU KaK HayKH, OCO3HaHUs €€ poju B
(GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUIECHUS, CO3JaHUM IETOCTHOTO
MpEJCTaBICHUS 00 OKpYKAIOIleM MUpE KaK O €IMHCTBE MPUPOJBLI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUH MpOOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOeKAEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHH JUIi COBPEMEHHOM
[MBWIN3ALNY: B €€ TYMaHUCTUYECKOW HAITPABJIEHHOCTU U BaXKHOU POJIM B CO3J]aHUU
HOBOM 0a3bl MaTepUallbHOM KyJbTYphl, B PELICHUH TJIOO0ATBHBIX MpolieM
YCTOWYHMBOTO Pa3BUTHS UYEIIOBEYECTBA — ChIPHEBOM, SHEPTreTUUYECKOM, MUILEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTHUU MEAMIIMHBI, 00ECIEYEHUU YCIOBUM
YCIIELIHOTO TPY/Aa U SKOJOTHYECKH KOM(POPTHOU KU3HU KaXKIOTO WieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAaHUsS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCMOJb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHAIu3a U OOBSCHEHUS SIBIICHUI OKPY’KAIOIIEro MHUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUHN, YMEHHUS JeIaTh 000CHOBAHHBIE 3aKIIOUCHHS Ha
OCHOBE HaYUYHBIX (DAKTOB U UMEIOIIUXCS JAHHBIX C IIEJIbIO TIOJIyYEHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCHOJIb30BaTh XUMHUYECKUE 3HAHUSA IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpPECA K NO3HAHUIO, UCCIIEI0BATENBCKOM AEATENbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUM MO XUMHUH B
COOTBETCTBHHU C KM3HEHHBIMHU NOTPEOHOCTAMU;

MHTEpeca K 0OCOOEHHOCTSAM TpyJla B pa3luuHbIX chepax mpodeccuoHanbHOM
NEATENBbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI
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MertanpenMeTHbie pe3yiabTaThl OCBOCHHS MPOTPAMMBI [0 XMMHHU Ha YpOBHE
cpeaHero ooImero oopa3oBaHus BKIOYAIOT:

3HAYMMBbIE JUISL dbopmupoBaHuUs MHPOBO33PEHUSA 0o0yyarommuxcs
MEXKIUCIUIUIMHAPHBIE (MEXMIpPEIMETHBIE) OOIIEHAYYHbIE MOHITHUS, OTpakarolue
LETOCTHOCTh HAy4YHOM KapTUHBI MHpa U ChHeuuduKy METOJOB MO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPTrus, SIBIICHUE,
MPOIIECC, CUCTEMA, HAYUYHBIM (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopusi, UCCIe0OBaHNE, HAOMIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

YHUBEpCaJIbHbIE yuyeOHble NEeUCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

pEryJISTUBHEIE), obecrieunBaroIIe dbopmupoBaHue GyHKIIMOHATBHOM
IPAMOTHOCTH M COLIMATILHON KOMIIETEHIIUN 00YUarOIINXCs;
CIIOCOOHOCTH oOyyJaromuxcs UCII0JIb30BaTh OCBOECHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIE y4eOHbIE
JNEUCTBHUS B IO3HABATEIBHOW U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
JNEUCTBUSIMU.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA

1) 6a3oBble JIOrHYECKHE A€ CTBHUS:

CaMOCTOSITETbHO  (hOopMynupoBaTh U aKTyalIM3UupoBaTh  MOpoOJIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEAeATh IeNH JEITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTh PE3YIbTATHI ACSATEILHOCTH C TOCTABICHHBIMHU LIEJISIMU;

HCTIOJIb30BaTh MPH OCBOCHUW 3HAHUW MNPHUEMBI JIOTHYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEepHbIE MPU3HAKU TMOHSATUNW U YCTAaHABIMBATH MX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS JJISI OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAaHMS M KPUTEPUU IS KiIacCH(UKAIIMU BEIIECTB M
XUMUYECKHUX PEaKIUif;

YCTaHABJIMBATh MPUYUHHO-CICACTBEHHbIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE PACCyXICHUS (MHAYKTUBHBIC, JACAYKTHUBHBIEC, IIO
aQHaJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUMS B pPacCMaTPUBAEMBIX
ABJICHUAX, (POPMYJIHPOBATH BBIBOJBI U 3aKJIFOUECHUS,

MIPUMEHSITH B MPOIECCEe MO3HAHUSL MCIOJIb3yEMbIe B XUMHUU CHUMBOJIUYECKHE
(3HaKOBBIC) MOJEIH, TPEOOPA30BLIBATH MO/ICIIbHBIE TTPEACTABICHUS — XUMHUYECKUM
3HaK (CMMBOJI) AJIEMEHTa, XUuMHUueckas (popMyia, ypaBHEHUE XUMUUYECKON peakiuu
— MPU PEIICHUH Y4eOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX 3a7ad, TPUMEHATH
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Ha3BaHHbBIC MOJIENIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4yaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HCCIEA0BATEIbCKIE 1eCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAayYHOTO IMO3HAHUS BELIECTB U XUMUUYECKUX
pEeaKUHnii;

(dhopMyIHpOBATH IEIU U 3a/1a4U UCCIIEI0BaHUs, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMHUPOBAHUSI TUMOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEIbHOTO TUIAHUPOBAHUS U TMPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOMIONATh 32 XOJ0M
MpoIecCa, CaMOCTOATENIbHO MPOTHO3UPOBATH €r0 pe3ylbTar, (QopMyIupoBaTh
000011IeHNS U BBIBOJbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOJAEIaHHOM padoTe;

MpuoOpeTaTh OMNBIT YUYEHHYECKON HCCIENOBATENbCKOM U MPOEKTHOM
NEATeNbHOCTU, TPOSBISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBAThCA B PA3IUYHBIX HCTOYHUKAX uUHopManuu (Hay4dHO-
MOMyJIsIpHAasl JIUTepaTypa XHUMHYECKOIO COJIEp>KaHMs, CIPaBOYHbIE MOCOOUS,
pecypcbl MHTEepHeTa), aHanu3upoBaTh UHPOPMAIUIO PA3IUYHBIX BUIOB U (POpM
MpeJICTaBIICHHUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTD;

(dbopMyIHpOBaThH 3aMPOCHl U MPUMEHSTh Pa3IUYHbIE METOAbI MPU MOUCKE U
orbope wuHbOpMaALUM, HEOOXOAUMOW ISl BBIMOJHEHHS Y4YeOHBIX 3ajaad
OIPEIIEIIEHHOTO TUIIA;

MpUOOpPETaTh OMBIT HCHOJb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOUpATh  ONTHUMalbHYIO  (GOpMYy  TpEACTaBICHUS
uH(opmaru (cxemsl, rpaduku, AUArpaMMmbl, TAOIULIBI, PUCYHKU U IPYTHUE);

MCIIOJIB30BaTh HAYYHBIN A3BIK B KAUECTBE CPEICTBA MPU pabOTE C XUMUUECKOM
nHpopMaIren: TPUMEHATh MEXKNpeaAMeTHbIe ((U3nYeckue U MaTeMaTHYECKHE)
3HaKU U CUMBOJIBI, POpMYJIbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJIHNYCCKHUC CPCACTBA HATI'TIAAHOCTH.

KOMMyHI/IKaTI/IBHLle YHUBEPCAJIBHBLIC y‘leﬁﬂble I[EﬁCTBI/Iﬂ:
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3a/1aBaTh BOIMPOCHI MO CYLIECTBY 00CYK/IaeMOUl TEMBI B X0OJI€ UAIOTa U/WIH
JIMCKYCCHH, BBICKA3bIBATh UJIeH, POPMYITUPOBATH CBOU MPETIOKEHUS
OTHOCHUTEJILHO BBIMIOJHEHUS TTPEAJIOKEHHON 3a/1a4H;

BBICTYNATh C TIPE3CHTAIMEH pe3yIhTAaTOB IMO3HABATEIHPHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIEHO WJIH COBMECTHO CO CBEPCTHUKAMH TP BHITIOJTHCHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW PaOOTHI MO HUCCIEIOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peaTu3aiuy yIeOHOTO TPOeKTa, U (OPMYITUPOBATH BBHIBOIBI
M0 pe3yibTaTaM MPOBEACHHBIX HMCCICIOBAHUN IMyTEM COTJIACOBAHMS IO3HIIMHA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PerJISITHBH])Ie YHuBEpCaJdbHbIC yqeﬁnme I[eﬁCTBHH:

CaMOCTOATENIbHO IUJIAaHUPOBATh M OCYILECTBIATH CBOK I103HABATEIbHYIO
NesTeNbHOCTh, Ompenensis €€ Lead M 3aJadyd, KOHTPOJIMPOBAaTH U IO MeEpe
HEOOXOAMMOCTH KOPPEKTHUPOBATh MpEAjaraéMblid aJIroput™m ACHCTBUN NpHU
BBIIIOJIHEHUH YYEOHBIX W HCCIEAOBATENIbCKUX 3aJad, BbpIOMpaTh Hauboliee
3¢ (eKTUBHBIN €rMOCO0 MX peleHUus C Y4YETOM IMOJY4YEHUS HOBBIX 3HAHMM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb JEATEIHPHOCTH Ha OCHOBE CcaMoOaHaHW3a W
CaMOOIICHKH.

MHNPEJIMETHBIE PE3YJBbTATHBI

[IpeameTHBIC pe3yabTaThl OCBOSHUS MPOTPAMMBI 110 XUMHUH Ha YTITyOJIEHHOM
YPOBHE Ha YPOBHE CPEAHETO 00111eT0 00pa30BaHUs BKIIOYAIOT ClIeU(PUUECKUE IS
y4eOHOTO TpeaMeTa « XUMUS HaydHbIE 3HAHUS, YMEHUS U CIIOCOOBI EHCTBUIA TI0
OCBOCHHUIO, HHTEPIIPETAIIMH M MPEOOPA30BAHUIO 3HAHUH, BUJbBI JCITCIHBHOCTH IIO
MOJIYYCHUIO HOBOTO 3HAHWUS W TPUMEHEHWIO 3HAHWUN B DPA3JIMYHBIX yUeOHBIX
CUTYaIMsIX, a TAKXKE B pPeabHBIX JKU3HEHHBIX CUTYAIUAX, CBA3aHHBIX ¢ XUMHEH. B
mporpaMme MO0 XHMHH TPEIMETHBIE pPe3yJbTaThl MPEACTABICHBI 110 TOJaM
U3Yy4YCHUSI.

10 KJIACC

[IpenMeTHble pe3ylnbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEICTABICHUI: O MECTE M 3HAYEHUU OPraHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00E€CIEYEHUU YCTONYMBOIO
Pa3BUTHUS YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTMYECKOM, SJHEPreTUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3IaHUU HOBBIX MaTEpHAaJIOB,
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HOBBIX HMCTOYHUKOB SHEPTHH, B o0OecrieueHn palMOHAIILHOTO
MPUPOJIONONAL30BaHus, B (HOPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeJI0BEKa, a TAKKE IKOJIOTUUECKH 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO
Y IPUPOJTHOU CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHMUYECKHMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOIINE MOHATHUS — XUMHUUECKUN IJIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
o0ojouka aroma, s-, p-, d-aToMHbIE OpOWTaNM, OCHOBHOE U BO30YXKJIEHHOE
COCTOSIHUSI aTOMa, TUOpUau3aIus AaTOMHBIX oOpOuTalie, HOH, MOJIeKyIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00BbEM, YIIIEpOAHBIN cKeleT, GyHKIIMOHAIbHAs
rpylna, pajaudkan, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHBIC), H30MEpHUs CTPYKTypHass M TMPOCTPAHCTBEHHas (TeoMeTpuueckKas,
ONTUYECKAs), HU30MEpPbI, TOMOJIOTUYECKHN psAJ, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHUCJIOPOJ- M a30TCOAEpKAlllie OpPraHUYeCKUEe COETUHEHHS, MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS, TEOPUM, 3aKOHBI
(mepuonunueckuii 3akon J[. M. MeHnneneeBa, Teopusi CTPOCHHUS OPTraHUYECKUX
BemiecTB A. M. ByTnepoBa, 3aK0OH COXpaHEHUsI MacChl BEMIECTB, 3aKOH COXPAHEHUS
W TpeBpalleHUs OHHEPruud MpU XUMHUUYECKUX pEeaKIHUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XMMHUHU, MUPOBO33PEHUECKHE 3HAHMS, JEXKAIIUe B OCHOBE
MOHUMAHUS TPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBIICHUM; MPEJICTABICHUS O
MEXaHM3MaX XHUMHYECKUX peaKIui, TEPMOJUHAMUYECKUX ¢ KHUHETUYECKHUX
3aKOHOMEPHOCTSX X MPOTEKAHUS, O B3aUMHOM BIIMSIHUM ATOMOB U T'PYIINT aTOMOB B
MoJeKyJax (MHAYKTUBHbIA U Me30MepHbIN 3¢ dekTol, opueHTantsl [ u 11 pona);
(haKTOJIOTUYECKHE CBEICHHUS O CBOWMCTBAX, COCTaBe, MOJYy4YEHUU U 0€30MacHOM
WCIOJIb30BaHUN BAXXHEUIIIUX OPraHUYECKHX BEHIECTB B OBITY U MPAKTUYECKOU
JeSATeNIbHOCTU YEJIOBEKa, OOIIMX HAYUHBIX MPUHIIMIAX XUMUYECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEPaOOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEpHbIE MPU3HAKU TMOHATHIA,
YCTaHaBJIMBATh UX B3aUMOCBS3b, MCMHOJb30BATh COOTBETCTBYIOLIUE MOHATHUS MPU
OMMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPTraHUYECKUX COEIUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUM:

UCIIOJIB30BaTh XUMHUYECKYIO CUMBOJIMKY JJIsI COCTaBICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPraHUYECKHUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHUS! XMMUYECKUX PEAKIUN U PACKPBHIBATH UX CYIIHOCTD:
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIHMil  MOCPEACTBOM  COCTaBJICHUS
ANEKTPOHHOTO OajaHca »dTUX pEakIui, peakluii HOHHOTO OOMEHa MyTEéM
COCTaBJICHUSI X MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUH;
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M3TOTaBIMBATh MOJIEIU MOJIEKYJ OPraHUYECKUX BEIIECTB ISl WILUTIOCTPALIUU
UX XUMUYECKOTO ¥ MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHM: YCTaHABIMBATH MPUHAJIEHKHOCTh M3YUYEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINpeIeIEHHOMY
KJIacCy/Tpynne COeAMHEHUW, JaBaTb KM Ha3BaHUS 10 CHUCTEMaTUYECKOU
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS IJISI OTACIbHBIX
MPEJCTABUTENIEN OpPraHMYECKUX BEIECTB (ITUJICH, alleTUJIEH, TOJYOJI, TJIUIEPUH,
ATUJICHTJIMKONb, (eHos, Qopmanbaerui, aneTaiblIeruj, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsI, OJICMHOBASI, MAJIbMUTUHOBAST KUCIIOTHI,
TJIMIUH, aJaHuH, MajlbTo3a, PPYKTO3a, aHWIWH, TUBUHUJ, U30MPEH, XJIOPOMPEH,
CTUPOJI U JIPYTHUE);

c(hOpMUPOBAHHOCTh yMEHHUS ONPENENATh BHJ XUMHUYECKOW CBSA3U B
OpTraHUYECKUX COEJUHEHUSIX (KOBAJICHTHass U MOHHAasi CBs3b, G- M T-CBS3b,
BOJIOPOIHAS CBS3b);

c(hOpMUPOBAHHOCTh YMEHHUSA NPUMEHATH IMOJOXKEHUS TEOPUU CTPOCHUS
opranuueckux BeniectB A. M. BytiepoBa 11t 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHU XapaKTEPU30BAThH COCTAB, CTPOCHUE, PU3NUECKUE
U XUMHUYECKHE CBOMCTBA THUMNUYHBIX TMPEICTAaBUTENCH pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEILIECTB: AJIKAHOB, IMKJIOAIKAHOB, aJIKEHOB, aJIKaJIMEHOB, aJIKUHOB,
apoOMaTUYECKUX YTIJIEBOJOPOJOB, CHUPTOB, AJIbJETU]IOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, TPOCTBIX M CIOXHBIX 3(UPOB, KUPOB, HUTPOCOCAUHEHUM U AMUHOB,
aMUHOKHUCJIOT, O€JKOB, yrieBoJoB (MOHO-, JAU- W  TOJHCAXapHIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypPaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIUl C MCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpMUPOBAHHOCTh YMEHUS TMOJTBEPXKJAaTh HA KOHKPETHBIX MpHUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHOU CIIOCOOHOCTU OPTaHUYECKUX COETUHEHUM OT
KPaTHOCTH U THIA KOBAJICHTHOU CBSA3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSL aTOMOB
U TPYIIIl aTOMOB B MOJIEKYyJax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTIIEBOJIOPOJIHOTO
CBIpbs (HeTh, MPUPOAHBIN ra3, yroib), ClIOCOOBI €ro NepepadoTKU U MPAKTUIECKOE
MIPUMEHEHUE MTPOTYKTOB NEPEpadbOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUM O €CTECTBEHHO-HAYyYHBIX
METOJIaX MO3HAHUS — HAOJIOJACHUU, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI IPUMEHSITh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUSI IPUMEHSITH OCHOBHBIE OTIEPAIIMU MBICIIUTEIIHHOM
NEATEIPHOCTH — aHajdu3 M CHUHTE3, CpaBHEHHE, O0O0OIIEHHE, CHCTEMAaTH3alluIo,
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BBISIBJICHUE MPUYUHHO-CIIEICTBEHHBIX CBSI3€M — NJI1 M3YUEHUs] CBOMCTB BEILIECTB U
XUMUYECKHUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISATH B3aUMOCBSI3bh XUMUUYECKUX 3HAHUI C
MOHATUSIMU M TPEACTABICHUSIMU JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEIMETOB s
0oJiee OCO3HAHHOIO TOHUMAHMS CYIIHOCTH MATEPHAIBHOTO €IUHCTBA MHDA,
HCTIOJIb30BaTh CHUCTEMHBIE 3HAHHUS IO OPraHUYECKOW XMMHUU i1 OOBSICHEHHS H
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;

c(hOpMUPOBAHHOCTh YMEHUI: TPOBOJAUTH PACUETHI IO XUMUUYECKUM (hOopMyJiaM
U YpaBHEHUSM XUMUUYECKUX PEAKIUN C HCIOJb30BaHUEM (DU3NYECKUX BEIIMYUH
(macca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACUEThl MO HAXOXJICHUI0 XHUMHYECKOH (OopMyIIbl
BEILIECTBA MO U3BECTHBIM MACCOBBIM JOJIIM XHMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: TPOTHO3UPOBATh, aHATU3UPOBATH U OLICHUBATH
C TMO3UIHUH  DKOJOTHMYECKOM  0€30MacHOCTH  MOCHEACTBHS  OBITOBOM W
MPOM3BOJICTBEHHOM EATEIbHOCTH YEJI0BEKa, CBA3aHHOMU ¢ MepepabOTKON BEIIECTB,
UCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS [ IPUHATHUSI TPAMOTHBIX pelIeHUuN mpolieM
B CUTYallUsX, CBS3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITENILHO IUIAHUPOBATh U MPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (MOJIyUYeHHE U U3YUYEHHE CBOWCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE PpEAKIMU VYIJIEBOJOPOJOB pA3JIMUYHBIX KJIACCOB U
KHCJIOPOJICOJICPKAIMX OPraHUYECKHX BEIIECTB, PEIICHHUE SKCIIEPHUMEHTATbHBIX
3a7a4 1O PACHO3HABAHUIO OPraHMYECKHX BEIIECTB) C COOJIIOJICHHEM IIPaBHUII
0e30macHOro OoOpalleHusi C BelIeCTBAMH U JIaDOpaTOPHBIM 000PYJAOBaHUEM,
dbopMynHpoBaTh 1€JIb HKCCIENOBAaHMS, TMPEJCTABIST, B pa3iudyHor dopme
pe3yIbTaThl SKCIEPUMEHTA, AaHATM3UPOBATH U OLIEHUBATH UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUM:

coOJII0aTh MpaBUjIa SKOJIOTHYECKH 11€JIECO00PA3HOr0 MOBEICHUS B OBITY U
TPYAOBOM JIEATEIBHOCTH B IIEISX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
MPUPOHON CPEbl U TOCTUKEHUS €€ YCTOMUYMBOTO Pa3BUTHSA,

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JEWCTBUS Ha JKUBbIE OPTraHU3MBI
ONpEICIEHHBIX OPraHUYECKHUX BEIIECTB, TOHUMAs cMbICT TTokazateis [1JIK;

aHaJIM3UPOBATh 11€JIECOO0PAa3HOCTh MPUMEHEHHUSI OPTaHMYECKUX BEIIECTB B
MIPOMBIILJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBISATH IE€JICHANPABICHHBIM TMOUCK
XUMUYECKON nH(OpMalnK B pa3IMUHbIX UCTOYHUKAX (Hay4yHasi U yueOHO-Hay4yHas
auTepaTypa, cpeAcTBa MaccoBoi nHpopmanuu, UHTEpHET U Apyrue), KpUTUIECKH
aHaJTU3UPOBATh XUMUYECKYIO HH(DOpMaIHio, mepepadbaThiBaTh €€ U UCIOJIL30BaTh B
COOTBETCTBHHU C MOCTABJICHHON y4ueOHOM 3aaueil.

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NOAMNMCHIO

MYHMUWNAJIbHOE BIO)KETHOE OBLLEOBPA3OBATE/IbHOE 09.09.25 08:25 Ceptudukart 7B2C6C70FD423085CCE8BF81ED6FBF3B
YYPEXXAEHME "JINLIEU KJTACCUYECKUN" TOPOACKOIO OKPYIA CAMAPA, (MSK)
TutoB AnekcaHap Edumosny, AnpekTop




11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOEHHS Kypca «OOIas M HeopraHudeckas
XUMHS» OTPaKaroT:

c(hOpMHUPOBAHHOCTh TMPEJACTABICHUN: O MaTepHaIbHOM €IUHCTBE MHDa,
3aKOHOMEPHOCTSAX M TMO3HABAEMOCTH SBIICHHUN MPHUPOABI, O MECTE M 3HAYCHHH
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00E€CIEeYEHUU YCTONYMBOIO
pPa3BUTHSA, B PEHICHHUU MPOOJIEM JKOJOTHYECKOM, DHEPreTUYECKONW W MHILIEeBOM
0€30MacHOCTH, B Pa3BUTUHU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEPHUAIIOB, HOBBIX
HCTOYHHKOB SHEPTHH, B OOCCIEUYEHHH PAIIMOHAJIBHOTO IPHUPOJONOJIH30BaHNUs, B
dbopMUpOBAaHUM MHUPOBO33PEHUS U OOHIEH KyJIbTypbl 4YEJIOBEKa, a TaKxke
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOJHOU
cpene;

BIIJICHUE  CHUCTEMON  XMMHYECKHWX  3HAaHUH, KOTOpas  BKIIOYaET:
OCHOBOIIOJIAraroIHe MOHATHSI — XUMUYECKUM AJIEMEHT, aTOM, SI7IPO aTOMa, H30TOTIbI,
3JeKTpOHHAss o000j0Yka aroma, S-, p-, d-aToMHBIE OpOMTaIM, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHMSI aTroMa, TUOpUAM3alus aTOMHBIX oOpOuTalieil, HOH,
MOJIEKYJIa, BaJICHTHOCTb, 3JEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHYECKasi CBSA3b (KOBaJICHTHAs, HOHHAs, MeTalJInuecKas, BOJOPOJIHA),
KpUCTaJUIMYecKass peméTka, XUMHYECKas peakius, pacTBOP, DJIEKTPOIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJUTHYECKAs AUCCOIMAIUSA, CTENEeHb JIHUCCOIUAIINH,
BOJIOPOJHBIN TOKa3aTedb, OKHUCIWTENb, BOCCTAHOBUTENb, TEIJIOBOU 3 PeKT
XUMHYECKOW PeaKINH, CKOPOCTh XUMHYECKOM PeaKINi, XUMUYIECKOE paBHOBECHE;
TEOPUHM U 3aKOHBI (TCOPHS DICKTPOJIUTHUYECKON TUCCOIMAIINH, TMEPHOINICCKHUI
3akoH J[.11. MenneneeBa, 3aKOH COXpaHEHU MACChI BENIECTB, 3aKOH COXPAaHEHUS U
MIpeBpaIeHUs] YSHEPTUU MPU XUMUUYECKUX PEaKIUsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK
XUMHH, MUPOBO33PEHUECKHE 3HAHMS, JIKAIINE B OCHOBE TTIOHUMAaHUS PUYUHHOCTH
U CUCTEMHOCTH XMMUUYECKHUX SIBJICHHI; COBPEMEHHBIC MPEJACTABICHUS O CTPOCHUH
BEIlIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIPHOM U HAaJMOJIEKYJISIPHOM YPOBHSX;
MPEJICTaBJICHUS O MEXaHM3MaxX XHUMHYECKHX PEaKIMi, TePMOJUHAMUYECKUX H
KHHETHYECKUX 3aKOHOMEPHOCTAX HMX IPOTEKaHUs, O XHMHYECKOM PaBHOBECHH,
pacTBOpax M AMCIEPCHBIX CHUCTeMax; (paKTOJOTHMUYECKHE CBEISHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MacHOM HMCIO0JIb30BAHUM BaXKHEHIITUX HEOPraHUYECKHUX
BEIIECTB B OBITY W MPAKTHUYECKON MAESATEILHOCTH YEJIOBEKa, OOIIMX Hay4YHBIX
MIPUHITUIIAX XUMHUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEpHbIE MPU3HAKU TMOHATHIA,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCMHOJb30BATh COOTBETCTBYIOUIUE MOHATHUS MPU
OTNMCAaHUN HEOPTaHMYECKHUX BEIECTB U UX MPEBPAICHHIA;
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c(hOpMUPOBAHHOCTh YMEHHSI HCIOJIB30BaTh XUMUYECKYI) CHUMBOJIMKY JJIS
cocTaBieHuss (GopMya BeIIECTB M  ypaBHEHUN  XHUMHYECKUX  PEAKIUM,
cucremarnueckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIbHBIX
BEILICCTB;

c(hOpMUPOBAHHOCTh YMEHHUSI OMPEAEIISTh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEIMHEHMSIX, BUJ XUMHUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METa/lInuecKas, BOJOPOJAHAsS), THUI KPUCTAUIMYECKON pEImETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUS OOBIACHSATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BHJIa XMMHYECKON CBSI3M U THUIMA KPUCTAJUIMYECKOM pEmETKU, OOMEHHBIH U
JIOHOPHO-AKIIENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHU: KJIaCCU(DUIIMPOBAThH: HEOPTaHUUECKUE BEIIECTBA
M0 UX COCTaBY, XUMHUECKHE PEAKIIUU MO PA3TUYHBIM MpHU3HaKaM (UUCITY U COCTaBY
pearupymronmx BelIeCTB, TEIIOBOMY 3(P(dEKTy peakiuu, U3MEHEHUIO CTEeleHeH
OKHUCJIEHUSI JJIEMEHTOB, OOpPaTUMOCTH, YYacTHIO KaTaju3aTopa U JIpyrue);
CaMOCTOSITEIbHO BBIOMpaTh OCHOBAaHWUS M KPUTEPUU JUIsl  KIacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKHUX PEAKLINI;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPHIBATH CMBICI NEPUOANYECKOro 3akoHa [l.
W. MeHnaeneeBa 1 1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYI0, 0OBICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUU;

c(OPMHUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh >SJEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XHMHUYECKHX 3JJIEMEHTOB MEPBOrO—YETBEPTOrO IMEPHUOJIOB
Ilepuonnueckoii  cucremel  JI.MI.  MeHnneneeBa,  UCHOJB3ys  IOHATHUSA
«IHEPTreTUYECKUE YPOBHU», «IHEPre€TUUYECKHE MOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanu», «OCHOBHOE M BO30YXIEHHOE HHEPreTUYECKHUE COCTOSHHS aTOMay;
OOBSICHAITh 3aKOHOMEPHOCTH HU3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB M HX
coequHeHUrd 1o mnepuogaMm u rpynmnam I[lepuwoamueckoit cucremsr [, .
MenpeneeBa, BaJICHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
3JIEKTPOHHBIX 000JI0YCK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHYECKME  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIAThH
CYIIECTBOBAHME TE€HETUYECKON CBS3M MEXKAY HEOPTaHWYECKMMM BEIIECTBAMU C
MMOMOIIBK0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh yYMEHHUSI PACKpPbIBATh CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLMI MOCPEICTBOM COCTABJIEHHS 3JEKTPOHHOIO OanaHca
ATUX peaKIui; peakiuii HOHHOTO OOMEHa MyTEM COCTaBICHHUS HUX TOJIHBIX H
COKpAIIEHHBIX  HMOHHBIX  YpPaBHEHWW;  peakuud  TUAPOIW3a;  PEeaKuui
KOMILIEKCO0Opa3oBaHusl (Ha MpUMEpPE THIPOKCOKOMIUIEKCOB IIMHKA U aJIFOMUHUS);
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c(hOpMUPOBAHHOCTh yMEHHUSI OOBICHATh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEaKIUUA C y4€TOM HX IHEPreTHUYECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHHS] CKOPOCTH XHMMHUYECKOW pPEaKlUUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(hakTOpOB, a TAKXKE XapaKTep CMEIICHUSI XUMUYECKOI0 paBHOBECHS 110 BIUSHUEM
BHEIIHUX Bo3aehcTBuil (mpuniun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHYECKHUE pPEaKIHH,
JeXxale B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUsS] CEpHOM KHCIIOTHI, aMMUaKa,
oOlllMe HayuyHble MPUHIMIBI XUMHYECKUX MPOU3BOJCTB; LEJIeCO00pa3HOCTh
MPUMEHEHUST HEOPTaHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH W B OBITY C TOYKH
3pEHHSI COOTHOILICHUS PUCK-TI0Ib34;

c(hOpMUPOBAHHOCTh BIIAJICHUS] CHCTEMON 3HAaHMM O METOJaX HAy4YHOTO
MO3HAHUS SIBJICHUW MNPUPOABl — HAONIOJAEHUE, H3MEpPEHUE, MOJIeIUPOBaHHUE,
AKCIIEPUMEHT (peaybHBIA W MBICICHHBIH ), HCTIOJB3YEMbIX B €CTECTBCHHBIX HayKax,
YMEHUS MPUMEHSITHh 3TH 3HAHUS MPU SKCIIEPUMEHTATLHOM HCCIEI0OBAHNH BEIESCTB
U s OOBSCHEHUS XUMHUYECKUX SBJICHHH, WMEIOIMUX MECTO B TPUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJI0BEKa U B TOBCETHEBHOM KU3HU,

c(hOpPMHUPOBAHHOCTh YMEHHSI BBISBIIATh B3aUMOCBSI3h XUMUUYECKUX 3HAHUU C
MOHATUSMU W TIPENICTABICHUSMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEIAMETOB IS
0oJiee 0CO3HAHHOTO MTOHMMAHUSI MaTEPUATIBHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUSI TPOBOAUTH pACUETHl: C HCIOJIb30BaHUEM
MOHATUN «MaccoBast JOJS BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHIICHTPAITUS»;
Macchl BEIIECTBA WJIM 00BEMA rasza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBa, Macce
WM 00bEMY OJHOrO M3 yYacTBYIOIIMX B PEaKLMM BELIECTB; TEIUIOBOTO 3(ddexrta
peaKkIuy; 3HAYCHUS BOJOPOJHOrO MOKAa3aTessl pacTBOPOB KHUCIOT W IIENOYeil ¢
M3BECTHOM CTEMEHBIO JUCCOIMAIIMUA;, Macchl (00bEMA, KOJUYECTBA BEIECTBA)
MPOAYKTa PEAKIUH, €CIM OJHO M3 UCXOJHBIX BEIIECTB JIaHO B BHUJE PacTBOpa C
omnpeaeaEHHOM MacCOBOM JOJIe pacTBOPEHHOTO BEIIECTBA WIJIM JAaHO B HU30BITKE
(MMeeT MpUMecCH ); I0JIU BbIXO/Ia TPOAYKTa PeAKIIUK; OOBEMHBIX OTHOILLICHHUM ra30B;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEJILHO IUIAHUPOBATh U MPOBOJUTH
XUMUYECKUN  JIKCIEpUMEHT  (MpOBEACHUE  pPEaKUUid  HOHHOrO  OOMEHa,
MOATBEPKICHUE KaUeCTBEHHOI'O0 COCTaBa HEOPraHMYECKHUX BEILIECTB, ONpE/EICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBI0 HMHAMKATOPOB, H3Y4YEHUE BIHSHUS
pa3nIuuHbIX  (PAKTOPOB HA CKOPOCTh XUMHUYECKOM  peakiuu, pelleHue
DKCIIEPUMEHTAIBHBIX 3a7ad 1o Temam «Metammey u  «Hemeramme») ¢
coOJII0ICHUEM TpaBuil 0€30MaCHOr0 OOpalleHus C BElIeCTBaMU U J1a0OpPaTOPHBIM
o0opynoBanueM, (OpMyJIHPOBATH 1IEJIb UCCIIETIOBAHUS, IPEACTABIATh B Pa3IMUHON
dbopme pe3ynbTaThl  AKCIEPUMEHTA, aAHAIMU3UPOBaTH U  OLEHUBATh  HUX
JIOCTOBEPHOCTH;

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NOAMNMCHIO

MYHMUWNAJIbHOE BIO)KETHOE OBLLEOBPA3OBATE/IbHOE 09.09.25 08:25 Ceptudukart 7B2C6C70FD423085CCE8BF81ED6FBF3B
YYPEXXAEHME "JINLIEU KJTACCUYECKUN" TOPOACKOIO OKPYIA CAMAPA, (MSK)
TutoB AnekcaHap Edumosny, AnpekTop




c(hOpMUPOBAHHOCTh YMEHUM: COOIIOIATh MPaBUia MOJIb30BAHUS XUMUYECKOM
nocyiol M JabopaTOpHBIM 00OpyJOBaHHEM, OOpalleHUs C BeElIeCTBAaMH B
COOTBETCTBUM C MHCTPYKIUSMH IO BBINOTHEHUIO JIA0OPATOPHBIX XHUMHUYECKHUX
OMBITOB, JKOJOTUYECKH 1€eCO00pa3HOTO TMOBEACHUS B OBITY W TPYJIOBOU
JESATENIbHOCTU B LIENSAX COXPAHEHHSI CBOETrO 3/I0POBBS, OKPYKAIOIIEH MPUPOIHOM
cCpeiabl U JOCTHUXKEHUS €€ YCTOWYMBOTO Pa3BUTHS, OCO3HABaTh OMACHOCTH
TOKCUYECKOT'O JIEUCTBUSL HA JKUBBIE OPraHU3MBI OMpPEACIEHHBIX HEOPraHUYECKUX
BENIECTB, MOHUMas cMblici nmokazarens [IJ1K;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBISATh IE€JICHANPABICHHBIM TMOUCK
XUMUYECKON nH(OpMalNK B pa3IMUHbIX UCTOYHUKAX (Hay4yHasi U yueOHO-Hay4yHas
auTepaTypa, cpeAcTBa MaccoBoi nHpopmanu, UHTEpHET U Apyrue), KPUTUHIECKH
aHaJTU3UPOBATh XUMUYECKYIO HH(OpMaILHIo, iepepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueil.
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TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne HanMeHoBaHMe pa3e/ioB U TeM (uudgposrbie)
Kontpoabnbie | IlpakTuueckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasnen 1. TeopeTudyeckue 0CHOBBI OPraHUYeCKOi XUMHH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTp OI;HI/ISI op FaHUYECKUX COE HHeHHfII) A.M 8 bubmorexa [TOK
' P P A T https://m.eds00.ru/d69df650
byrtneposa
Hroro no paszneny 8
Pa3pnen 2. YriaeBoaopoabt
21 [IpenenbHbIE YII1€BOAOPOIBI — AJIKaHBI, 5 bubmmoreka [IOK
' LIUKJIOAJIKAHBI https://m.eds00.ru/d69d{650
27 HenpenenbHble yrieBoJOpPOIbI: AJIKEHBI, 14 1 bubmmoreka [IOK
' AJIKaJUCHBI, AJIKUHBI https://m.eds00.ru/d69df650
Bu6nuoreka [JOK
23 Apomarnuueckue yrieBogopo ape 8
POMATHYECKHE YIICBOAOPOAEI (apeiibi) https://m.eds00.ru/d69d{650
24 [IpupoaHbIE HICTOYHHUKH YITIEBOAOPOJIOB U UX 4 bub6mmoreka [IOK
' nepepaboTKa https://m.edso0.ru/d69df650
Bub6nuoreka [JOK
2.5 ["anmoreHnpon3BoAHBIE YTIEBOIOPOAO 4 1
FIOTEHIPONIBOAHBIC YIIEBONOPONOB https://m.eds00.ru/d69d{650
Hroro no paszneny 35
Pa3zpnen 3. Kuciiopoacoaep:xamnue opranu4eckue coeJuHeHNUsI
Bubnuoreka [JOK
3.1 Crmpter. denon 1 ! https://m.edsoo.ru/d69df650
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TutoB AnekcaHap Edumosny, AnpekTop



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

KapOoHuapHBIE COSTUHEHUS: allbJIeTUIBI U

Bu6nuoreka [JOK
2 .K . 21 1
3 ketoHbl. KapOoHoBbie kKucinoTsl. Cll0KHBIE https://m.cdsoo.r/d69df650
s¢upsl. XKups
Bu6nuoreka [JOK
3.3 YTueBofE ? https://m.eds00.ru/d69d{650
Hroro no pazgeny 41
Pasnen 4. Aszorcoaepskamme opraHu4ecKue coeJHHeHHs
Bu6nuoreka [JOK
4.1 A A .b 12 2
MIHBL AMUHOKHCIOTHL. HETIH https://m.eds00.ru/d69d{650
Hroro no pazgeny 12
Paspnen S. BoicokoMoJIeKy A pHbIE COeIUHEHUS
Bub6nuoreka [JOK
1 B 1
5 BICOKOMOJIEKYJISIPHBIE COEINHEHUS 6 https://m.cdsoo.rw/d69df650
Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6
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YYPEXXAEHMUE "JINLIEU KJTIACCUYECKUN" TOPOACKOI0O OKPYIA CAMAPA,
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09.09.25 08:25
(MSK)

Ceptudukat 7B2C6C70FD423085CCES8BF81ED6FBF3B



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

11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m KonTtpoabnbie | IIpakTnueckue
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. TeopeTnueckne 0CHOBbI XUMHU
Ctpoenue aToma. [lepuogudeckuii 3aKkoH
11 I'F[) P 9 bubmuoreka [JOK
. u [lepronuueckas cucTeMa XUMHYECKUX
proa https://m.edsoo.ru/2dd57124
anementToB . 1. Mengeneena
12 Crpoenue BemniectBa. MHOrooOpasue 1 1 bubmmoreka [JOK
' BEIIIECTB https://m.edsoo.ru/2dd57f24
Bu6nuoreka [JOK
1.3 XUMUYECKUE PEaKIUU 19 1 3
peaKtt https://m.edsoo.ru/2dd57124
Hroro no pazneny 39
Pasnen 2. Heopranuyeckasi Xumust
Bubnuoreka [JOK
2.1 HemeTamnnt 31 1 3
https://m.edsoo.ru/2dd57124
Bub6nuoreka [JOK
2.2 MeTtanisl 23 1 2
https://m.edsoo.ru/2dd57124
Hroro no pazneny 54
Pa3gen 3. XuMus u :XKu3Hb
31 Merto/ibl TO3HAHUS B XUMHUHU. XUMHS U 9 bubmuoreka [JOK
' KHU3Hb https://m.edsoo.ru/2dd5724
Hroro no pazneny 9
JOKYMEHT MOAMUCAH S/TEKTPOHHOW MOANMUCHIO
MYHULUUNAJNIbHOE BIOAXXETHOE OBLLIEOBPA30OBATEJ/IbHOE 09.09.25 08:25 Ceptudukat 7B2C6C70FD423085CCES8BF81ED6FBF3B
YYPEXXOAEHUE "JWILI,EVI K/TACCUYECKWIA" TOPOACKOIO OKPYTA CAMAPA, (MSK)
TutoB AnekcaHap Edumosny, AnpekTop
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102 4
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIACC
Koau4vecTBOo 4acoB
Ne Hara DJIeKTPOHHbBIE N (ppoBbIE
Tema YpoKka KOHTpOJILHbIe HpaRanecmle
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHHE
OpraHHYeCKOIl XUMUH,
1 pe CTABICHIE O 1 bubmuoreka [JOK
MIPECTaBICHU
P https://m.eds00.1ru/3686e6f5
MHOT000pa3uy OpraHUuYeCKUX
COCIMHEHU I
DIEKTPOHHOE CTPOEHUE aToMa
riepojia (OCHOBHOE U
2 y036p>1< é( 0€ COCTO ) 1 bubmorexa [IOK
B EHH TOSIHUS).
y https://m.edsoo.ru/Oce6fd4c
BaneHnTHbBIE BO3MOXKHOCTH
aToma yriepoja
XuUMHU4YeCcKas CBSI3b B
OPTraHUYECKUX COSTUHCHUSX.
3 NII)e AHIEMLL 06DA30Ba 1 bubmuoreka [JOK
XaHU3MBI BaHUS
N P https://m.eds00.ru/8d39f5¢8
KOBAJIEHTHOH CBSI3H, CIIOCOOEI
paspbiBa CBs3€H
Teopus cTpoeHus
4 0 211) eclzc COeIMHEHHUIN A 1 bubmorexa [TOK
FaHUYCCKUX WHEHHHI A.
P 4 https://m.eds00.1u/9e595¢cb8
M. bytneposa
Bunel uzomepun:
5 CTPYKTYpHasi, 1 bubmmoreka [JOK
MPOCTPAHCTBEHHAS. https://m.edsoo.ru/b0e61661
OneKTpoHHBIE Y3PPEKTH B
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MOJIEKYJIaX OPraHUYECKUX
COCIMHEHU I
IIpencrasienue o
KJacCUpUKaIUU 1

6 cucTeMaThyecKas 1 bubmorexa HOK

https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukanus peakiuii B 1 bubmuoreka [JOK
OpraHU4YeCKON XUMHH https://m.edsoo.ru/ba5706aa

2 Cucremaru3anus u 1 Bub6nuoreka [JOK
000011ICHIE 3HAHUH 10 TEME https://m.edsoo.ru/87a37cab
ANKaHEBI: TOMOJIOTHYSCKHI
psin, obmas popmyna,

9 HOMEHKJIATypa U U30Mepus, 1 bu6mmorexa [IOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYTT

10 du3ndeckue U XUMUYCCKHIC 1 Bu6nuoreka [JOK
CBOMCTBA aJIKaHOB https://m.edsoo.ru/3137711¢
HaxoxaeHue aJkaHoB B

1 npupoze. CriocoObl 1 bu6mmoreka [IOK
MOJIYYECHUS U IPUMEHEHNUE https://m.edsoo.ru/259b0asSb
aJIKaHOB
[ykmoankaHbl: 00IIas
¢bopmyra, HOMEHKIATypa U

12 HU30MepHsi, 0COOCHHOCTH 1 Bbu6nuoreka [JOK
CTPOCHUS U XUMUYECKUX https://m.eds00.1ru/156730d2
CBOWCTB, CITOCOOBI IMOJTyYEHHS
Y IPUMEHEHUE
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Pemenue pacuérHbix 3a1a4 Ha
OIIPEJIEIICHUE MOJIEKYIIIPHOU
(hOopMyIIBI OPraHUIECKOTO
BEILleCTBA 10 MaCCOBBIM

Bu6nuoreka [JOK

13 JIOJISIM aTOMOB 3JI€MEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJISIIIHUX B €70 COCTaB.
Cucremaruzamus u
000011ICHIE 3HAHUH 10 TEME
AJIKEHBI: TOMOJIOTHYECKUH
psin, obmas popmyna,
HOMEHKJIaTypa, 3J1€KTPOHHOE
14 U IIPOCTPAHCTBEHHOE bubmorexa LIOK
https://m.edsoo.ru/273b0ale
CTPOEHUE MOJIEKYIL.
CrpyKTypHas 1 LuC-TpaHC-
M30MepUs aJIKEHOB
DOU3NYECKUE U XUMUUYECKHUE
15 CBOMCTBA ankeHoB. [IpaBuio bubmmorexa LIOK
https://m.edsoo0.ru/21069ccd
MapkoBHHUKOBA
16 CriocoOslI oNTy4eHus U bubmmoreka [JOK
MPUMEHEHUE ANIKEHOB https://m.eds00.1ru/665dc058
[TpakTudeckas padora Ne 1 mo
17 teme "[lonydyenue sTuiieHa u bubmmorexa LIOK
o https://m.eds00.1u/0941eed8
M3Y4YEHHUE €ro CBOKCTB
Pemenue pacuérHbix 3a1a4 Ha
13 oTnpeIeJIeHUE MOJIEKYIISIPHOM bubmmoreka [JOK
(hOopMyIIBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIIECTBA
19 AJKaJleHbl: CONMPsKEHHBIE, Bbu6nuoreka [JOK

HU30JIMPOBAHHBIC,

https://m.eds00.ru/04298c0a
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KyMYJINPOBaHHBIE.
OcoOeHHOCTH HNIEKTPOHHOTO
CTPOEHUS

20 XUMHYECKHE CBOMCTBA 1 Bu6nuoreka [JOK
CONPSIKEHHBIX JUEHOB https://m.edsoo.ru/e561253d

)1 CriocoOslI oNTy4eHus U 1 bubmmoreka [JOK
[IPUMEHEHUE AJIKAJUECHOB https://m.edsoo.ru/1aa81660
AJIKMHBL: TOMOJIOTHYECKUHN
psin, obmas popmyna,

” HOMEHKJIATypa, 3JIEKTPOHHOE 1 bu6mmoreka [IOK
U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/68bb6ccdc
CTPOEHHE MOJIEKYII,
(du3nueckue cBOiCTBa

” XUMHYECKHE CBOMCTBA 1 Bu6nuoreka [JOK
AJIKUHOB https://m.edso00.1ru/23493a93

24 KauecTBeHHBIE peakMy Ha 1 bub6mmorexa [IOK
TPOMHYIO CBS3b https://m.edsoo.ru/7blc48da

)5 CriocoOslI oNTy4eHus 1 1 bubmmoreka [JOK
[IPUMEHEHUE AJIKHHOB https://m.edsoo.ru/a6f9alea
Pewrenune 3amau: pac4€rsl 1o

26 YPAaBHEHUIO XUMUYECKON 1 bubamorexa HOK

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

peakuuu

7 CucremaTtuzanus u 1
0000111eHre 3HAHUH 110 TeMe
ApeHbI: TOMOJIOTUYECKUN PSiI,

)% obmras popmyia, 1 bubmmoreka [JOK
HOMEHKJIaTypa. DJIEKTPOHHOE https://m.edsoo.ru/a92a7094
U IPOCTPAaHCTBEHHOE
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CTPOEHHUE MOJIEKYJ OCH301a U
TOJIyOJIa, UX (pU3HUecKue
CBOMCTBA

29

XMMHUYECKHE CBOVCTBA
ApPEHOB: PEAKLIUH 3aMEIICHUS

Bu6nuoreka [JOK
https://m.edsoo.ru/a44alaed

30

XUMHUECKHE CBOMCTBA
apeHOB: PEeAKIUU
MIPUCOETUHEHUS, OKUCIICHHE
rOMOJIOTOB OEH30J1a

Bu6nuoreka [JOK
https://m.edsoo.ru/a44alaed

31

OCO0EHHOCTH XUMHUYECKAX
CBOMCTB CTUPOJIA

Bub6nuoreka [JOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacuérHbix 3a1a4 Ha

OIIPEJIEIICHUE MOJIEKYIIIPHOU
(hOopMyJIBI OPraHUIECKOTO
BEIIIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/53461a2c¢

33

CriocoObI mosryueHust u
NPUMCHEHHE apEeHOB

Bubnuoreka [JOK
https://m.edsoo.ru/6£717d09

34

['enernueckas cBsA3b MEKIY
pa3IMYHBIMU KJIacCaMU
YIJIEBOJAOPOAOB

35

Pacuérsl o ypaBHEeHUsAM
XUMHUYECKHUX PEAKIUH.
Cucremaruzanus 1
000011IeHEe 3HAHUI 110 TEME

36

IIpuponnsiii ras. [lomyTHeie
HEe(TSHbIE ra3bl

37

KameHHbI#1 yroab ¥ NpoIyKThI

ero nepepaboTKu

Bbu6nuoreka [JOK
https://m.edso0.ru/69b3398b
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38

Hedtb 1 cioco6sl eé
nepepabotku. [Ipumenenue
MPOAYKTOB MepepaboTKH
HepTH

Bub6nuoreka [JOK
https://m.edsoo.ru/21f9de78

39

I'enernueckas cBsA3b MEKIY
Pa3IMYHBIMU KJIacCaMU 1
YIIJIEBOJOPOAOB

40

I"anioreHonpoun3BoIHbIE
YTIIE€BOJOPOAOB: JIEKTPOHHOE
CTPOCHHUE; pEaKIUU
3aMEIICHUS TAJIOTeHa

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

41

JlelicTBHe 1Ien04Yei Ha
raJOreHIPOU3BOIHbIE.
BzaumoneiictBue 1
JATAJIOTCHAIKAHOB C MarHueM
W [IUHKOM

42

CucreMaTusanud 1
000011IeHNE 3HAHUN 110 1
pazneny "YrieBonopoasr"

Bu6nuoreka [JOK
https://m.edsoo.ru/20e8922

43

KonrponsHas pabora o Teme
"Yrnesogopoas!”

Bu6nuoreka [JOK
https://m.eds00.ru/95¢9¢298

44

IIpenenbHblE OIHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKUI
psin, obmas popmyna,
CTPOEHHE MOJIEKYJI, 1
M30MEpPHUsI, HOMEHKIIATYPA,
knaccudukanus, pusnyeckue

CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/df04c5cd
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XUMHUYECKHE CBOMCTBA
45 MpeAeNIbHBIX OJTHOATOMHBIX 1 bubmmorexa LIOK
pedl A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI mosryueHust u
46 MIPUMEHEHNE OJHOATOMHBIX 1 bubmmorexa LIOK
P A https://m.edso00.1ru/484100000000000
CIIUPTOB
ITpocteie 3¢upsr:

47 HOMEHKJIATypa U U30Mepus, 1 bu6mmoreka [IOK
0COOCHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOWCTB
MHOroaToMHbIE CIIUPTHI:

43 STUJICHTIUKOJb U TIULEPUH, 1 bubmmoreka [JOK
uX pu3uvecKre U XUMHIECKHE https://m.edsoo.ru/ee4d84aa
CBOICTBa
CriocoObI mosryueHust u

49 MIPUMEHEHNE MHOTOATOMHBIX 1 bubmorexa [TOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOII: CTPOCHUE MOJIEKYJIBI,
50 ¢u3nveckue CBONCTBA 1 bubmorexa [TOK
' https://m.edsoo.ru/2ce72618
TokcuuHocTh (eHoma

51 XUMHYECKHE CBOMCTBA 1 Bbu6nuoreka [JOK
¢denona https://m.edsoo.ru/037ca5f9

57 CriocoOslI oNTy4eHus U 1 bubmmoreka [JOK
npuMeHeHne (heHoa https://m.edsoo.ru/c77ddf4c
[TpakTuaeckas padora No 2.

53 Pemmenne 1 1 Bbu6nuoreka [JOK
JKCIIEPUMEHTAJIBHBIX 3a1a4 https://m.edsoo.ru/fd0ced09
o teme "CrupThl U GpeHobr"
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54 Cucremaruzamus u 1 bubmuoreka [{JOK
000011ICHIE 3HAHUH 10 TEME https://m.edsoo.ru/1810cb9b
Anbaeruabl i KCTOHBI:
3JIEKTPOHHOE CTPOCHUE

55 KapOOHWIILHOMN TPYIIIBL; 1 bu6mmoreka [IOK
TOMOJIOTHYECKHUE PSIBI, https://m.edsoo.ru/b139beaa
obmiast popmyna, U30MEpHs U
HOMEHKJIATypa
Anbaeruapl i KETOHBI:

56 ¢u3nvecKue CBONCTBA; 1 bubamorexa HOK

’ https://m.edsoo.ru/c887425¢
peaKkuuy IpUCcOoeTUHEHUS
Peaknuu okuciaeHus u
57 Ka4eCTBECHHBIC PeaKIIUu 1 Bubmorexa IIOK
p https://m.edsoo.ru/a393baa9
aJIbJCTUI0B U KETOHOB

58 CriocoOsI moTy4eHust 1 bubmmoreka [JOK
alIbJICTUI0B U KETOHOB https://m.edso0.ru/520d1¢51
OAHOOCHOBHBIE NPEAEIbHBIE

59 KapOOHOBBIEC KHCIIOTHI, 1 Bu6nuoreka [JOK
O0COOCHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJICKYTT
H3oMmepusa u HOMEHKIaTypa

60 Ka 60;LBBD(KHCHOT nyp 1 bubmorexa [IOK

p o https://m.edsoo.ru/700cc87b
(dusnueckue cBOiCTBa
XHUMHUYECKHE CBOMCTBA
61 MPEACIbHBIX OJHOOCHOBHEIX 1 bubmorexa HOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT

& OC00CHHOCTH CBOWCTB 1 bubmuoreka [JOK

MYPaBbUHON KUCJIOTBHI. https://m.edsoo.ru/bb31be71
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MHoroo0pasue kapOOHOBBIX
KHCJIOT

63

OcobeHHOCTU CBOMCTB:
HETpeaeIbHbIX U
apOMaTUYECKUX KapOOHOBBIX,
TUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX
kucior. lIpencrasurenu
BBICIINX KapOOHOBBIX KHCIIOT

Bu6nuoreka [JOK
https://m.edsoo.ru/83a08773

64

IToHsATHE O IPOU3BOIHBIX
KapOOHOBBIX KHCIIOT

bubmuoreka [JOK
https://m.edsoo.ru/0d162d9d

65

CriocoObI mosryueHust u
pUMEHEeHHE KapOOHOBBIX
KHCJIOT

bubmuoreka [JOK
https://m.edsoo.ru/7¢065¢9d

66

CrnoxHble 3¢upsr:
TOMOJIOTHUYECKHUH psij1, o01mas
dbopmyna, uzomepus u
HOMEHKJIaTypa

Bubnuoreka [JOK
https://m.edsoo.ru/adfffe6d

67

duznueckre 1 XUMUYECKUE
cBolicTBa 3(hupoB

Bubnuoreka [JOK
https://m.edsoo.ru/ad6b94b2

68

Pemrenne pacu€THbIX 3a1a4:
10 YPaBHEHHUIO XUMUYECKON
peaKkiuu, Ha OIIPEICIICHUE
MOJIEKYJISIPHOM (hopMyITBI
OpPraHUYeCKOro BEIeCTBa

69

[TpakTuyeckast padora Ne 3.
Pewenne
HKCHEPUMEHTAIBHBIX 3aj1a4

Bu6nuoreka [JOK
https://m.edsoo.ru/486671fb
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o Teme "KapOoHoBEIE
KucnoThl. CloxHbIe YPUpHI"
XKupsl: ctpoeHue,
70 (bu3nUecKre U XUMUIECKUE 1 bubmorexa HOK
N https://m.edsoo.ru/al9c5b98
CBOMCTBA (TUAPOIIH3)
OcoOeHHOCTH CBOMCTB
71 KHUPOB, COAEPKAIINX OCTATKU 1 bu6mmorexa [IOK
HETIPEAEIIbHBIX )KUPHBIX https://m.eds00.ru/b0331922
KuCIOT. JKupsl B Ipupojie
Mpbla KaK COJu BBICIIUX
KapOOHOBBIX KHCIIOT, UX
72 Motomiee aeiicrsue. [lonstue 1 bubmorexa [JOK
https://m.eds00.1u/3c566565
0 CUHTETHMYECKUX MOIOIIUX
cpeactBax (CMC)
I'enernueckas cBsA3b
7 YIJIEBOIOPOAOB U 1 bu6mmorexa [IOK
KHCIIOPOACOAEPKALINX https://m.eds00.1ru/56790c96
OpraHUYECKUX BELIECTB
74 Pacuérsl o ypaBHEeHUsAM 1
XUMHYECKHUX PEaKIIHid
75 CucremaTtuzanus u 1 bubmmoreka [JOK
0000111eHre 3HAHUH 110 TeMe https://m.edsoo.ru/f8eaf2eb
OOm1ast xapaKTepUCTHKA
76 yIJIEBOOB U KilacCH(pUKanus 1 bubmmorexa [IOK
yIJIEBOJOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJICaxXapuIbl)
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MoHnocaxapuibl: (U3UUECKUE
77 CBOICTBa If ngofﬂeﬂne B 1 bubmmorexa LIOK
https://m.edsoo.ru/b4bdda2d
pupojie
[IpuMeHeHue III0KO3bI, €€

73 3HA4YCHUE B 1 bubmuoreka [{JOK
JKU3HEACATEIBHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapubl: caxaposa,

79 MaJIbT03a 1 JIaKT03a. 1 Bubnuoreka [JOK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaAXapHIOB
[Tonucaxapuael: CTpoeHUE

20 MaKpOMOJIEKYJ, (pusnueckue 1 bubmmoreka [IOK
1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHHE

81 [TonsaTne 06 NCKYCCTBEHHBIX 1 bu6mmorexa [IOK
BOJIOKHAX https://m.eds00.1u/6216e¢766
Pemenue pacueTHbix 3a1a4 Ha

%) onpeJeseHUE 01U BbIX0oAa 1 bubmmoreka [JOK
MPOIYKTa PEAKLIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUUECKH BO3MOKHOTO
Cucremaruzamus u

83 0000111eHHE 3EaH1/n71 1o 1 bubmmorexa LOK

https://m.eds00.ru/08d4364c
pasneny
KonrponsHas pabora o Teme
84 "Kucnopoaconepxaiue 1 1 bubmorexa LIOK
| https://m.eds00.1u/42¢6678e¢
OpraHUYeCKUEe COCAMHEHUS
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AmuHBL: K1accudukanys,
CTpOCHUE MOJIEKYJI, 001Ias
85 (b(? MyJa 1/130Mey1/151 1 bubmorexa [TOK
pMyJa, pH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pusnyeckue
CBOMCTBA
26 XUMHYECKHE CBOMCTBA 1 Bu6nuoreka [JOK
an(paTHIECKUX aMUHOB https://m.edsoo.ru/1bc5¢f80
AHUIVH: CTPOCHUE aHWIINHA,
87 0COOEHHOCTHA XUMHYECKUX 1 Bubmorexa IIOK
o https://m.edsoo.ru/39¢d21f1
CBOICTB aHWINHA
CriocoObI mosryueHust u
88 pUMEHEHHE AT (aTHUECKUX 1 bubmorexa [TOK
p https://m.edsoo.ru/eal38763
aMUHOB
AMUHOKHUCIIOTEL:
HOMEHKJIATypa U H30MEPH,
89 (pumqecxn}e]pcmﬁcma ’ 1 bubmorexa [TOK
) https://m.edsoo.ru/d1773e80
OTtnenbHBIC IPEICTABUTENH Ol
AMUHOKUCJIOT
XUMHUYECKHE CBOMCTBA
aMHHOKHCIIOT, X
Bbu6nuoreka [JOK
90 OHOJIOTHYECKOE 3HAUCHUE 1
https://m.edsoo.ru/77df705a
aMHUHOKHCIIOT. CHHTE3 U
THIPOIU3 TIENTHIOB
benkn kak npupoaHeie
91 HOJIUMEPHI, (I:)T ; KTYPBI 1 Bubmorexa IIOK
PBL, CIPYKLYP https://m.edsoo.ru/429e¢9899
O€JIKOB
0 XUMHYECKHE CBOMCTBA 1 Bbu6nuoreka [JOK
O€JIKOB https://m.edsoo0.ru/6237306d
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A3zoTcoaepxaiiue
reTEePOLUKINYECKIE
93 coequuennsa. HykinenHoBbie 1 Bubmiorexa IIOK
Y https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHE U
Ouooruueckas poib
[TpakTuyeckas padora Ne 4.
Pemenue
94 SKCHEePUMEHTAIbHBIX 3a0a9 1 1 Bubmiorexa ITOK
P " https://m.edsoo.ru/8e3c02d1
o Teme "A3oTcoaepKaiiue
OpraHu4ecKue coequHeHus"
[TpakTuyeckas padora Ne 5.
Pemenue
95 SKCHEePUMEHTAIbHBIX 3a4a9 1 1 Bubmiorexa ITOK
P " https://m.edsoo.ru/bde3fdf6
o Teme "Pacnno3HaBaHue
OpraHUYECKUX COCTUHECHUI"
KonrponsHas pabora o Teme
96 "A3zoTcoaepxariue 1 1 bubmorexa [IOK
P " https://m.edsoo.ru/ce561bc7
OpraHUYeCKUEe COCAMHEHUS
OCHOBHBIC TIOHATHS XUMUH
BBICOKOMOJICKYJISIPHBIX
97 SO— Y epo 1 Bbu6nuoreka [JOK
JTUHEHUH U METOJIbI UX
https://m.edsoo.ru/7aa63ebd
CUHTE3a —II0JIMMEpHU3aLHs U
IMOJINKOHICHCALTHS
08 IInactmaccel. Ytunuzanus u 1 Bbu6nuoreka [JOK
nepepaboTKa MIacTuKa https://m.edsoo.ru/82242¢0f
DnacToMepsl: HaTypaJIbHbII
99 CHHTETHYCCKHUEC KaydyKU 1 bubmorera [IOK
YRYRH https://m.edsoo.ru/246103ec
Pe3una
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100

BosnokHa: HaTypalbHBIE,
HCKYCCTBEHHBIE,
cuHrerndeckue. [onumepsr
CIELMAJIbHOTO HA3HAYECHUs

Bub6nuoreka [JOK
https://m.edsoo.ru/5963a601

101

[TpakTuyeckas padora Ne 6.
Pemenue
SKCIIEPUMEHTAJIbHBIX 3a7a4
no TeMme "Pacnio3HaBaHue
IUIACTMACC U BOJIOKOH"

Bub6nuoreka [JOK
https://m.edsoo.ru/3aebd77a

102

Ob6o06menne u
CUCTEMATHU3ALMsl U3YUEHHOIO
MaTepuaia 1o Teme
"BbIcOKOMOIEKYIIpHBIE
cOoeIMHEHUS "

Bu6nuoreka [JOK
https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102 3 6
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11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
1 AtoMm. CocTaB aTOMHBIX sIZIED. 1 bubmmoreka [JOK
XUMUYECKUN 3JIEMEHT. M30TOTbI https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI0YEeK | bu6mmorexa [IOK
aTOMOB, KBAHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMHIecKux | Bubnuoreka [JOK
AJIEMEHTOB (s-, p-, d-, f-3eMeHThI) https://m.edso0o0.ru/61294af9
4 Pacrnipenenenue 31eKTpOHOB 110 1 bu6mmorexa [IOK
ATOMHBIM OpOUTATISIM https://m.edsoo.ru/f5f750fe
DJIeKTPOHHBIE KOH(MUTYpAIIUU
5 aTo 0p 3JIEMEHTO y o}c,po 0 1 bubmorexa HOK
TOMOB JJIEMEHTOB B OCHOBHOM U
.. https://m.edsoo.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
6 DJNEeKTPOHHBIE KOH(PHUTYpaIIUK HOHOB. 1 bubmmoreka [IOK
DNeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
IIepuonnueckas cucrema
Bu6nuoreka [JOK
7 XUMUYECKUX dyiemeHToB 1. 1. 1
. https://m.edso00.1ru/16957c01
MeneneeBa, CBA3b C COBPEMEHHOM
TEOPUEU CTPOCHUS ATOMOB
3aKOHOMEPHOCTU U3MEHEHUsI CBOWCTB
8 XUMHYECKUX JIEMEHTOB U 1 bubmorera [IOK
https://m.edso0o.ru/f8468927
00pa3yeMbIX UMH MTPOCTHIX U
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CJIOKHBIX BEIIECTB MO IPYyIIaM U
nepuoiam
9 CucreMaru3anus u 0000IIeHHE 1 Bub6nuoreka [JOK
3HAHU 110 TEME https://m.edsoo.ru/8fad2942
Bunpl xXuMu4ueckou CBSI3H.
MexaHu3Mbl 00pa30BaHUs
10 KOBAJIEHTHOU CBs3U. BogopoaHas 1 buGnnorexa LIOK
https://m.edsoo.ru/5a8072af
CBA3b. MeXMOJIEKYIISIpHBIC
B3aUMO/JICUCTBUS
BaneHTHOCTh U BaJICHTHBIC
1 BO3MOKHOCTH aTOMOB. CBs3b | Bubnuoreka [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
UX T€OMETPUUYECKUM CTPOCHUEM
[IpencraBieHus: 0 KOMIUIEKCHBIX
12 COEIUHEHUAX . COCTAB U 1 buGnnorexa LIOK
https://m.edsoo.ru/8c66bl2a
HOMEHKJIaTypa
BemecTBa MOJIEKYIIIPHOTO U
13 HEMOJIEKYJISIPHOTO CTPOECHHUS. THIIBI | bubmmoreka [IOK
KPUCTa/UIMYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOICTBA BEIIECTB
[ToHsiTHE O TUCTIEPCHBIX CUCTEMaX.
14 [IpencraBnenue OpKOJIJIOI/II[HBIX 1 bubmorexa LIOK
https://m.edsoo.ru/da2¢70e4
pacTBopax
HctuHHbBIE pacTBOPHI: HACKIIICHHbBIE
15 U HEHACBIIICHHBIE, PACTBOPUMOCTD. 1 bubmmorexa LIOK
https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatsl
16 CriocoObI BRIpaKEHUST KOHIICHTPAIIUU 1 bubmmoreka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
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Perrenue 3amay ¢ UCIIOJIb30BaHUEM
MHOHSATUH "MaccoBas H0Ig

Bubnuoreka [JOK

17 pacTBOpEHHOTO BemiecTa', https://m.edsoo.ru/785e0ab4
"MoJsipHast KOHUEHTparus'"

18 Knaccudukanus 1 HOMEHKIATypa bubmmoreka [IOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3anus u 0000IICHUE bubmuoreka [JOK
3HAHUM MO TEME https://m.edsoo.ru/8d2c6a3a
KonrponsHas pabora o Temam
"Crpoenue atoma. Ilepuoanuecknii

20 3akoH U [lepuoguueckas cucrema bubmmoreka [JOK
XUMUYECKUX dyiemeHToB 1. 1. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CrpoeHue BeUiecTBa.
Mmuoroo6pasue BemiecTs"
Knaccudukanus XuMrHIecKux
peakluil B HEOPraHU4eCKON 1

)1 OpraHUYeCcKON XUMHH. 3aKOH bubmmoreka [JOK
COXPaHEHUs MacChl BEILIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpaHEHUs U MPEBPALICHUS SHEPTUU
MIPU XUMUYECKHUX PEAKITHIX
TemnoBbie 3 HEKTh XUMUYECKUX

22 peakuuil. TepMoxumuueckue bubmmorexa LIOK

https://m.edsoo.ru/d1db86da

ypaBHEHUs
Brruucnenust no ypaBHeHHUSIM

23 XUMHYECKUX PEAKIUHU U buGnnorexa LIOK

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

TEPMOXUMHUYECKUM ypaBHEHUSIM
CKopocTh XMMHUECKOH peakliuu, e€

24 3aBUCHUMOCTD OT Pa3JIMYHBIX

¢axropos. KaTanus u karanuzaTtopsl
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)5 ['omoreHHbIe ¥ reTeporeHHbIe |
peakiuu
[Tpaktuyeckas padora Ne 1 o teme
26 "BnusiHue pa3nuuHbIX (GaKTOpPOB Ha 1 1 bubmmorexa LIOK
P o P " https://m.edsoo.ru/1facaldl
CKOPOCTb XUMUUYECKOU peaklnuu
7 OOpaTtumbie U HEOOpAaTUMBIE 1 bubmmoreka [JOK
peakunu. XMMUYECKOE pABHOBECUE https://m.eds00.1ru/309529b
[TpakTuyeckast padora Ne 2 o Teme
)% "BiusiHue pa3nuuHbIX (GaKTOpPOB Ha | | bu6mmorexa [IOK
HOJIOKEHUE XUMHUYECKOI O https://m.edsoo.ru/3bf34e17
paBHOBeCHS"
ONEeKTPOJIUTHYECKAs JUCCOIIHAIIMA.
29 CI/IHLHFI))IC U cl1a0ble BJIILGKT (I)lJIH:LI 1 bubmorera [IOK
p ' https://m.edsoo.ru/5f766bdf
CreneHb IUCCOLUAIIA
Honnoe npounsseacuue Boasl. Cpena
30 BOJIHBIX EII)CTBO oB. Bogopo, HBII;I 1 bubmorera [IOK
A p POB. BOAOPOA https://m.edso0.ru/3966ca89
nokazarens (pH) pactBopa
I'maponu3s coneit. Peakmun,
31 n ofelcafo He B pacTBOpax 1 bubmorexa LIOK
p m p p https://m.edsoo.ru/09d5a9bd
3JEKTPOJIUTOB
[TpakTuyeckas padora Ne 3 o Teme
32 "XHUMHYECKHE PEeaKIMi B pacTBOpax 1 1 bubmorexa LIOK
,P " P P https://m.edsoo.ru/2e3daeb0
3IEKTPOJIUTOB
OKMCIINTEIIbHO-BOCCTAHOBUTEIIbHEIC
33 eakiuy. BaskHeHIe OKMCIUTEIIH | 1 bubmorexa LOK
PCAKIUH. https://m.eds00.ru/56226060
BOCCTaHOBHTEIIH
34 Meroa 31eKTPOHHOTO (3JIEKTOHHO- | Bu6nuoreka [JOK
HOHHOTO0) OajaHca https://m.edsoo.ru/tb691387
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35 DNEeKTPOIN3 pacCTBOPOB U PacCIlIaBOB | bubmmoreka [IOK
BEILIECTB https://m.edsoo.ru/93{b97d2

36 Perrenue 3amay pa3InyuHBIX THIIOB 1 bubmorexa [IOK

Aadp https://m.edsoo.ru/5a859d16

37 Pemrenue 3agad pa3Iu4HBIX TUIIOB 1 bubmorera [IOK

Aad p https://m.edsoo.ru/5afa265d
Cucremarusanus 1 00001eHne
38 3HAHUH 110 Tellxlfle "XI/IMI/ILII;JKI/IG 1 bubmorexa HOK
\ https://m.edsoo.ru/c161eb85
peakiuu

39 KonTponbHas pabota mo Teme 1 1 Bubnuoreka [JOK
"XUMHYeCKHe peakiuu" https://m.edsoo.ru/a8a0a930
IlonoxeHue HeMeTaIJIOB B
IIepuonnueckoii cucreme

40 XHMUYECKHX di1eMeHToB 1. 1. 1 Bub6nuoreka [JOK
MenneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aromoB. Ouznueckue
CBOMCTBA HEMETALJIOB
Annorponusi HEMETAJUIOB (Ha

41 npuMepe KUCIopoa, cepsl, hocdopa 1 bubmiorexa LIOK

p P PO, CCpel, P https://m.edsoo.ru/ef92c91c
U YTJIepoJia)

4 Bopopona: nonyuyenue, pusndeckue u | bubmmoreka [IOK
XUMHYECKHUE CBOMCTBA. [ 'napuabl https://m.edsoo.ru/0aa8f613
TI"anorensl: HaX0XKACHHE B IIPUPOJIC,

43 CTIOCOOBI IO ‘-IeH);[/ISI (1)1/131/111pecf<nﬂe u 1 bubmmorexa LIOK

Y L https://m.edsoo.ru/4e223795
XUMHYECKHE CBOICTBA
I"anorenoBonopoasl. Baxxueiimue
44 KHCIOPOACOAEP KAIIIEe COSTUHECHUSI 1 bubmorexa HOK
POACOACPAKalll A https://m.edsoo.ru/6b3255e6
rajoreHoB
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JIaGopaTopHbIe U TPOMBIIIIICHHBIS
45 CIIOCOOBI TIOTYUYEHUS TaJIOTCHOB. | bubmmoreka [JOK
[IpuMmeHeHne rajJoreHoB U ux https://m.edsoo.ru/6971aca4
COCIMHECHMH
IIpaktuueckas padora Ne 4. Pemenue
46 3Krc):ne HMeHTanime 3ajJa4 1o TeMe 1 1 bubmorera [IOK
" p | A https://m.edsoo.ru/8b26fecd
T"anorensr
Kucnopon: naboparopHsie u
MIPOMBIIIJICHHBIE CITOCOObI
47 NoJTy4YeHUs, GPU3NIECKUE U 1 bubmorexa LIOK
Y ’ o https://m.edsoo.ru/c8abc36a
XHUMHYECKHe cBoiicTBa. O30H.
IIpuMeHeHne KUCIopoaa u 030Ha
Bubnuoreka [JOK
48 OKCHUIBI ¥ TIEPOKCHUIBI 1
A p A https://m.edsoo.ru/5¢8816a0
49 Pemrenne 3a1a4 pa3InyHBIX THIIOB 1 bubmorexa LOK
Aad p https://m.edsoo.ru/2b6d8b4b
Cepa: HaXx0KJeHUE B IPUPOJIE,
50 CH(I))COGBI HOJIII YEHUs (;)I/ISFI)/IIII;CKI/IG u 1 bubmiorexa LOK
Y . https://m.edsoo.ru/46afacl6
XHUMHYECKHE CBOMCTBA
Bub6nuoreka [JOK
51 CepoBoziopoi, CyIb(puIbI 1
POBOZIOPOL, CY I (puA https://m.edsoo.ru/7¢875999
Kucnopoaconep:kaiiue coeTMHEHUS
52 CephbI gcfﬁeiHF:)ch CBoﬁCTI; cepHOit 1 bubmorexa [IOK
ppL. p https://m.edsoo.ru/8cfa2548
KHCJIOTHI
ITpaktuyeckas pabora Ne 5. Pemenue
53 AKCIIEPUMEHTAIBHBIX 32J1a4 10 TEME 1 1 buGnnorexa LIOK
" p . f[ https://m.edsoo.ru/0afb05¢4
Cepa u e€ coeTMHEHUs
54 A30T: HaXO0XJACHUE B IPUPOJIC, 1 bubmmoreka [JOK
CITIOCOOBI IMOJIy4YCHMA, (1)1/131/1119(‘1(1/19 U https://m.edsoo.ru/badd2255
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XHMUYECKHE CBOMCTBA. AMMHUAK,
HUTPHUIBI
Kucnoponcoaep:xaiue coeJMHEHNS
55 asora. %:()65HI§OCTIIIII CBOfIC’fB 1 bubmmorexa [IOK
N https://m.edsoo.ru/e2965afe
A30THOW KUCJIOTHI

56 IIpumenenue azoTa u ero 1 bu6mmorexa [IOK
COeMHEHMI. A30THBIC yI00peHUs https://m.edso0.ru/129f5059
docdop: HaxOKIAEHUE B IPUPO/IE,

57 CHIOCOOBI TOMyUYeHUs], PU3NIECKUE U | bubmmoreka [JOK
XUMHYECKHe CBOiCTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcuanl dpocdopa,

58 (pOC(bopc((I))neg;KELuHe kucnotel. Comu 1 bubmmorexa LIOK

D https://m.edsoo.ru/c7a2d429
(dhocopHOIi KHCTOTHI

59 [Tpumenenue pocdopa u ero | bubmmoreka [IOK
coeauHeHuil. @ochopHbIe yI00peHus https://m.edsoo.ru/a218070a
IIpakTuyeckas pabora Ne 6. Pemenue

60 SKCIEPUMEHTAJIbHBIX 33]1a4 110 TEME 1 1 Bubmorexa IIOK

https://m.edsoo.ru/8175ac3f
"A3zoT 1 pochop u ux coenuHeHU"
VYrinepoa: HaxoXACHHE B IPUPOJIE,

61 JJIOTPOMHbIE MOIU(UKAIUH; | bubmmoreka [IOK
(bu3nUecKrue U XUMUYECKUE CBOMCTBA, https://m.edsoo.ru/1eb19f%¢
MIPUMEHEHUE
Oxcun yriepoaa(Il), okcnn

62 yrnepoZa(I\E), yr(on)LHasI KHCIIOTa U 1 bubmmorexa LIOK

.. https://m.edsoo.ru/dba58adf
e€ conu

63 Pemrenue 3amau pa3auvHbIX TUIIOB 1 Bubmorexa IIOK

https://m.eds00.1u/6029b609
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Kpemuuii: HaxoxaeHue B mpupoe,

Bub6nuoreka [JOK

64 CTIOCOOBI HOJIy‘-IGiiHSI, ¢busnyeckue u hitps//m.cdsoo.ru/143558ab
XUMHUYECKHE CBOHCTBA

65 Oxkcun kpemuus(IV), kpemHueBas bubmuoreka [JOK
KHMCIIOTa, CUIIUKATHI https://m.edsoo.ru/3170e7b1
[IpumeHeHne KpeMHUs U €To bu6mmorexa [IOK

66 coeauHennii. CTEKII0, ero https://m.edso0o.ru/393cdacO
[IOJIy4€HHUE, BUIBI CTEKIIA https://m.edsoo.ru/5823cefb

67 Pemenue 3aga4 pa3nuyHbpIX TUIIOB Bubmorexa IIOK

https://m.edso00.ru/b624{801

68 Cucremaru3anus u 0000IICHUE bubmuoreka [JOK
3HaHui o Teme "Hemerananr" https://m.edsoo.ru/6e864db5

69 KonrponsHas pabora o Teme bu6mmorexa [IOK
"Hemeranmsr" https://m.edsoo.ru/d0484c76

70 AHanu3 pe3yJabTaTOB KOHTPOJIbHON bu6mmorexa [IOK
paboThI, KOPPEKIIHS OIIUOOK https://m.edsoo.ru/2b7¢9510
[TonoxeHnue meTaioB B
Ilepuonnueckoii cucreme

71 XHMUYECKHUX DJICMEHTOB. Bub6nuoreka [JOK
Oco0eHHOCTH CTPOSHUS https://m.eds00.1u/9839c16¢
ANEKTPOHHBIX 000JOYEK aTOMOB
METaJIOB
OO6mue puznyeckrue CBOMCTBa

72 MeTauioB. [IpuMeHeHre MeTaios B bubmmorexa LIOK

https://m.edsoo.ru/51dac9d3

OBITY M TEXHUKE

7 CmnaBsl MetasuioB. Kopposust bubmmoreka [JOK

MCTAIJIIOB

https://m.edsoo.ru/42b872¢3
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74 Pemenue 3aga4 pa3nuyHbpIX TUIIOB 1 Bubmorexa IIOK
https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUECKUN Psift
75 HanpsbKeHud MeTtaioB. O01me 1 buGnnorexa LIOK
https://m.edsoo.ru/94eb377a
CHOCOOBI TOJTYUYEHUS] METAJUIOB
OO01mmas xapakTepucTHKa METaJIOB
[A-rpynnel [lepuoaudeckoii cuctemsl

76 XUMUYECKUX eMeHToB. Hatpuii u | bubmmoreka [JOK
Kanuii: monyuyeHue, Gusndeckue u https://m.edsoo.ru/e12c26b3
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAUHEHUN
OO01mas xapakTepucTHKa METAJIOB
[TA-rpynns! Ilepuoguueckoit
CHUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB.

77 Marnuii 1 KaJbLUi: [TOTy4YEHHE, 1 buGnnorexa LIOK
bu3nUecKre 1 XUMHYCCKUE CBOICTRA, hitps://m.edsoo.mu/7e3ed9c
MIPUMEHEHHUE MPOCTHIX BEUIECTB U UX
COCIMHEHUI

73 JKEcTKOCTh BOMBI U CIIOCOOBI €€ | Bubnuoreka [JOK
yCTpaHEHUS https://m.edsoo.ru/c74bfae9
AOMUHUH: TTONTy4eHue, GU3nuecKue

79 H XUMHUYCCKHC CB};ﬁCTBai ¢ 1 bubmorexa HOK

https://m.eds00.ru/0e79b266
MIPUMEHEHUE
AM(oTepHbBIE CBOHCTBA OKCHIA U

20 TUAPOKCH]IAa aJTIOMHUHUS, | Bu6nuoreka [JOK
TUAPOKCOKOMIUIEKCHI aTIFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE

81 Pemenue 3anau pa3nu4HbIX TUIIOB 1
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IIpakTuyeckas pabora Ne 7. Pemenue
Bub6nuoreka [JOK
82 JKCIIEPUMEHTANIBHBIX 3a7a4 110 TEME 1 1
" " https://m.edsoo.ru/27a4af43
Mertanibl IJ1aBHBIX TOATPYIII
OO01mmas xapakTepucTHKa METaJIOB
23 no6ounbIx moarpynn (b-rpymm) | bubmmoreka [JOK
[Tepuoanueckoit cucTeMsl https://m.edsoo.ru/610d7431
XUMHUYECKUX HJIEMEHTOB
OU3NYECKUE U XUMUYECKUE CBOMCTBA
84 XpOMa U €ro COeAMHEHUH, UX 1 bubmorexa [IOK
P ’ https://m.eds00.ru/9911bef3
MIPUMEHEHUE
Baxuelime coelMHEHNS MapraHia.
85 [Tepmanranar kauus, €ro 1 bubmorexa [IOK
P 5 https://m.eds00.ru/039d69¢8
OKHUCJIUTENbHBIE CBOMCTBA
DU3NYECKUE U XUMUYECKUE CBOMCTBA
26 JKelle3a ¥ €ro COCAUHCHUM. 1 Bubnuoreka [JOK
[Tonydyenue 1 NpUMEHEHHE CIUIABOB https://m.edsoo.ru/1b7{8741
xKenesa
DU3NYECKUE U XUMUYECKUE CBOMCTBA
87 M€l U €€ COeIMHEHUM, UX 1 bubmorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
DU3NYECKUE U XUMUYECKUE CBOMCTBA
28 LIMHKA U €r0 COeIMHEHUM, UX | bubmmoreka [JOK
npuMeHeHue. [ 'uapoKCOKOMIUIEKCHI https://m.edsoo.ru/b1{2beal
IMHKA
[TpakTudeckas padora Ne 8. Pemenue
Bubnuoreka [JOK
89 9KCIIEPUMEHTAJIbHBIX 3a4a4 110 TEME 1 1
" " https://m.edsoo.ru/a6e352¢ea
MeTtaisl MOOOYHBIX MTOATPYIIT
90 P 1 bubmuoreka [JOK
eIIeHHUE 3a]]a4 Pa3JINYHbIX TUIIOB https://m.edsoo.rw/agh83d83
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O060061IeHre U cucTeMaTU3alus
91 u3 ‘Ie]-}IIlHOI‘O Marepuaia 1o Tue:Me 1 bubmmorexa LIOK
" Y " P https://m.edsoo.ru/e91{e975
Merauibl
0 KonrponsHas pabora o Teme | 1 bu6mmorexa [IOK
"Metamibr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yJabTaTOB KOHTPOJIbHON | bu6mmorexa [IOK
paboThI, KOPPEKIIHS OIIUOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieueHUn
94 YCTOHYMBOTO Pa3BUTHUS | bu6mmorexa [IOK
yenoBeyecTBa. [loHsATHE O HayYHBIX https://m.edso0o.ru/080fe1f0
MeToAaxX UCCIeAOBaHUs BELIECTB
Hayunsble npuHIUIIBI OpraHu3anuu
95 XMMHUYECKOT0 IIPOM3BOCTBA. 1 bubmmoreka [IOK
[IpoMmbInneHHbIe CIOCOObI https://m.edsoo.ru/2e45a44f
MOJTYYEHUs] BAXKHEUILINX BEIIECTB
XUMHUYECKOE 3arpsI3HEHUE
96 OKpY’KaroIlen ¢ 12 bl U €r0 1 bubmmorexa LIOK
Py Hen epel https://m.edsoo.ru/9f11bf51
MOCJIEICTBHS
97 X¥MHS U 310pPOBBE YETIOBEKA. 1 bubmmoreka [IOK
JlekapcTBEeHHBIE CpEICTBA https://m.edsoo.ru/a6552721
Xumus numu. Poiabs XuMuu B
98 o0ecreyeHnH HIEBON 1 bubmmorexa [IOK
- https://m.edsoo.ru/1{7b5bd2
6e30macHoOCTH
99 Kocmernueckue u napromepHbie | bubmmoreka [IOK
cpeacrtsa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuUMHS B CTPOUTEIILCTBE.
100 Baxwuelimme cTpoUTeNbHBIE U 1 bubmmorexa LIOK
P https://m.eds00.1ru/61e69003
KOHCTPYKLHMOHHBIE MaTepHUAaIIbI
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XHUMHUS B CEIILCKOM XO35IHCTBE.
101 Opranudeckue 1 MUHEPAJIbHBIE 1
ynoopeHust

bubmuoreka [JOK
https://m.edsoo.ru/fd39587d

102 Cucremaruzanus u 00001eHue i

3HAHU 10 TEME

Bubnuoreka [JOK
https://m.edsoo.ru/db979¢70

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102 4 8
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MPOBEPSIEMBIE HA EI'D 110 XUMWUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Kon IIpoBepsiemble TpeOOBaHUSA K NPEAMETHBIM pe3yJibTaTaM
NpoBepPsIeMOro OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NMPOIrPaMMBbI CpeIHero
TpeOoBaHuUs o0mero odpasoBanus

1 BilaneHune cucreMoi XMMUYECKUX 3HAHUM, KOTOPAst BKIIIOYAET:

OCHOBOIIOJIArarolue MOHATUS (XUMUYECKHUM 3JIEMEHT, aTOM, U30TOIBI,
AJIEKTPOHHAst 000JI0YKa aroma, S§-, p-, d-dJIEKTPOHHBIE OpPOHUTAIH
aTOMOB, OCHOBHOE ¥ BO30YKIEHHOE COCTOSTHHE aTOMa, HOH, MOJIEKYJIa,
BaJIEHTHOCTb,  AJIEKTPOOTPHULATENBHOCTh,  CTENEHb  OKHUCIICHUS,
XUMUYECKast CBs3b (O- M T-CBSA3b, KpaTHBIC CBSA3M), TMOPHUIU3AIMS
aTOMHBIX OpOuTasell, KpUCTaNIM4ecKas pemérka, MOJb, MOJSpHas
Macca, MOJSIpHBIM 00BEM, MONApHas KOHLEHTpAIMs, pPacTBOPHI
(MCTHHHBIE, TUCIIEPCHBIE CUCTEMBI), KPUCTAJJIOTUAPATHI, YTIEPOAHBIN
CKeJeT, (yHKIMOHAJIbHAsl TPYIIa, paJuKai, H30MEepbl, CTPYKTypHas
11 dopmyna, wu3omepus (CTpyKTypHas, TeoMmMeTpuueckas  (Luc-,
' TPaHCU30MEpHSi), TOMOJIOTHYECKUM psll, TOMOJIOTH, YTJIEBOJOPOJIBI,
KHCJIOPOJ- M a30TCO/IEp KaIlie COeIMHEHHS, ONOOTUYECKN aKTHBHBIE
BelecTBa (YIJIeBOIbI, )KUPBI, OCIKH ), MOHOMED, TOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS, KPEKHUHI, PU(POPMHUHT,
TUNBl XMMHYECKUX PEAKUUl (OKUCINUTENbHO-BOCCTAHOBUTEIIBHBIE,
9K30- MU HHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 00paTuMble U HEOOPAaTUMBIE), PACTBOP, IEKTPOJIHTHI,
HEDJIEKTPOJIUTBI,  AJIEKTPOJIUTUYECKAss  AMCCOLMAIMs,  CTENEHb
JUCCOLIMALINU, OKHCIUTENb, BOCCTAHOBUTENb, 3JEKTPOJIU3, CKOPOCTbH

XUMHUYECKON peaKIIMH, XUMUYECKOE PABHOBECHE)

TEOPUM M 3aKOHBI (TEOpUS XHUMHUUYECKOTO CTPOEHUSI OPraHUYeCKHX
BeuiecTB A.M. byTiiepoBa, TeOpHsl 2JIEKTPOIUTUUECKON TUCCOLMALINH,
[lepuoanueckuii 3akon /.. MenneneeBa, 3aKOH COXpaHEHUsI MacChl),
1.2 3aKOHOMEPHOCTH, CUMBOJMYECKUHN S3bIK XUMUH, MHUPOBO33PEHUECKUE
3HaAHUs, JIEKAIIUE B OCHOBE ITIOHUMaHUs IPUUYMHHOCTA U CUCTEMHOCTH

XUMHNYCCKHUX HBHQHHﬁ, COBpPCMCHHBIC TPCACTABJICHUA O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX
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NIPEICTaBICHUS 0 MeXaHU3Max XUMHUYECKHX peaKxIuid,
1.3 TEPMOJUHAMMYECKMX M  KMHETUYECKHMX  3aKOHOMEPHOCTSIX  MX

MMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

(hakTOJIOTHYECKHE CBEIEHUS O CBOMCTBaX, COCTaBe, MOIYYCHUH U
L4 0€30MacHOM  WCIONB30BAaHUHM  BAXKHEUIINX  HEOPTraHWYECKHX U

OpraHn4CCKUX BCIICCTB B 6BITy u HpaKTquCKOﬁ ACATCIIbHOCTH

YCJIO0BCKa

o01ye Hay4YHbIC PUHIUITBI XUMUYECKOT0 TPOU3BOJCTBA (HA pUMEpe
1.5 MIPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHAaKa, METaHOJa, MepepaboTKu

HeTH)

2 CdhopmupoBaHHOCTH YMEHHUIA BBISBIISTH:

XapakTepHble IPU3HAKM U B3aUMOCBSA3b M3YYCHHBIX IIOHATUH,
2.1 IIPUMEHATH COOTBETCTBYIOLIUE IIOHATHUS IPU OINUCAHUU CTPOCHUSA U

CBOMCTB HEOPTaHMYECKUX U OPraHUYECKUX BEILECTB U UX IIPEBPALCHUI

B3aMMOCBS3b XUMUYECKUX 3HAHUU C MOHATUSAMHU U NPEACTABICHUSAMU
2.2 JIPYTHX MPEIMETOB Jisi 00Jiee 0OCO3HAHHOTO MOHUMAHUS M O0BSICHCHHS

CYIITHOCTHU MAaTCPUAJIBHOTO CAUHCTBA MHPa

3 CdhopmupoBaHHOCTH YMEHHS UCIIOJIB30BATh:

HAaVMEHOBAHMUS XUMHYECKMX COCIMHEHUM MEXKIyHapOJHOTO COH3a
31 TEOPETUYECKOM M MNPUKIAJHON XMMHUU W TPHUBHAIbHBIC HAa3BaHUs

BCIICCTB, OTHOCANIUXCA K MHN3YUCHHBIM KJaCCaM OpPraHu4YCCKUX U

HEOPraHWYECKUX COCIMHEHUN

XMUMUYECKYI0 CUMBOJIUKY JJIsl COCTaBJICHUS (OPMYJ HEOPraHHUECKUX
3.2 BELIECTB,  MOJIEKYJSIPHBIX M CTPYKTYpHbIX  (pa3BEpHYTBHIX,

COKpAIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKHUX BEILECTB

4 CchopMupoBaHHOCTh YMEHUS KIACCUPUIIMPOBATE!

41 HEOpraHMYEeCKUE BELIECTBA, CAMOCTOSTEIHFHO BHIOMPATh OCHOBAHUS M
KPUTEPHH JUTs KITACCU(PUKAIIMN U3yYaeMbIX XUMUYECKHX 00bEKTOB

47 OpPraHMYECKHUE BEILECTBA, CAMOCTOATENIHHO BBHIOMPATh OCHOBAHHSA H
KPUTEPHH JUTs KITACCU(PUKAIIMN U3yYaeMbIX XUMUYECKHX 00bEKTOB

M0 Pa3MUYHBIM TPU3HAKAM (YUCITY U COCTaBY PEAarupyloIIUX BEIECTB,
4.3 TErIoBOMY A(PQEKTy peakiuy, W3MEHEHHIO CTENeHEH OKUCIICHHS

AJIEMEHTOB, 0OPAaTUMOCTH PEAKLMH, YUaCTHIO KaTaIu3aTropa)

ChopMupoBaHHOCTh YMEHHS XapaKTEpU30BaTh SJIEKTPOHHOE CTPOCHHE
5 aToMOB (B OCHOBHOM M BO30YXJEHHOM COCTOSHMH) U HOHOB

XUMUYECKUX 37eMeHTOB | — 4 mepuonoB Ilepuoguyeckoit cuctembl
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J.N. Menaeneesa 1 ux BAJICHTHBIE BO3MOKHOCTH, UCIIOJIb3YsI TOHATHS

S-, p-, d-3NEKTPOHHBIE OPOUTAIIN, SHEPTETUUECKUE YPOBHU

CchopMupoBaHHOCTb YMEHHS OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XMMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH COCIMHEHUU IO

[IEpUOJIaM U IPyIIIaM

ChopMUpPOBaHHOCTh YMEHHUSI COCTaBJIATh YPABHEHUS XUMHUYECKUX

peaklyil ¥ pacKpbIBaTh UX CYIIHOCTB:

7.1

OKHUCJIHNTCIIbHO-BOCCTAaHOBHUTCIIbHBIX peaKI_[I/II\/'I MmoCcpcaACTBOM

COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca ITUX peaKIfii

7.2

YPaBHEHUsl pPEAKLUUN pa3IMYHBIX THUIIOB; IIOJHBIE M COKpalIEHHBIC
ypaBHEHHsI pPeaKkUUii HMOHHOTO OOMEHa, YYHTBHIBas YCJIOBHUSA, IPH

KOTOPBIX 3TH PEAKLIHUU UAYT 10 KOHIIA

7.3

peakuii TUAPOJIN3a, PeakiUii KOMIUIEKCOOOpa3oBaHUs (Ha MpHMepe

TUAPOKCOKOMILIEKCOB IIMHKA U aJTFOMUHUS)

CdhopmupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IpPUMEpPAX XapaKTep 3aBUCUMOCTU pEaKLHOHHON
CIOCOOHOCTH OpPraHMYECKUX COCOUHEHWH OT KpPaTHOCTH M THIA
KOBaJICHTHOM CBSI3U (O- M T-CBSI3M), B3aUMHOI'O BIIMSHUS aTOMOB U
IPYIIl aTOMOB B MOJIEKYJIaxX, a TaKK€ OT OCOOCHHOCTEH peanu3aiiu

Pa3JIMYHBIX MCXAaHHU3MOB ITPOTCKAHUA peaKL[I/Iﬁ

8.2

XapaKTCPHBIC XHUMHUUYCCKHC CBOMCTBA BCHICCTB COOTBCTCTBYIOIIIUMUA

JKCIIEPUMEHTAMMU U 3aIIUCIMU YPABHEHUN XUMUYECKUX PEAKLIUN

ChopMupoBaHHOCTh YMEHHUS XapaKTEPHU30BaTh COCTAB M BaKHEUIIIHE
CBOMCTBA BEILIECTB, IPUHAMNICKAIIUX K ONPEACIEHHBIM KilaccaM U
rpynnaM COEIUHEHUM (IpOCThIE BEUIECTBA, OKCHJbI, THIPOKCHUIBI,
COJIM; YTJIEBOJOPO/IbI, MPOCThIE 3(PUPBI, COUPTHI, (PEHOIBI, aJTbACTHIBL,
KETOHBI, KapOOHOBBIE KHCIIOTHI, CIOKHBIE (UPHI, KHUPBI, YTIEBOBI,

aMUHBI, aMUHOKHUCJIOTHI, OCIIKH )

10

ChopMupOBaHHOCTh yYMEHHUSI MPOBOAMTH PACUETHI MO XUMHUYECKUM
dopMynaM M ypaBHEHMSM XHUMHYECKHX PEaKLUH C HCIOJIb30BaHHEM

(bu3nUeCKUX BEITHYUH:

10.1

Mmacchl (00bEMa, KOTMYECTBA BEIECTBA) MPOIYKTa PEAKIIUHU, €CIH OJTHO
U3 HCXOAHBIX BEIIECTB JaHO B BHUJE pPacTBOpa C OIPEACIIEHHOU
MacCOBOU JI0JIel paCTBOPEHHOTO BEUIECTBA WIIH JaHO B U30BITKE (MMEET

IIPUMECH)

10.2

MaccOBOM MM 00BEMHOM JTOJIH, BBIX0/Ia MMPOIYKTA PEaKLIUU

10.3

TEIUIOBOTO AP QeKTa peaKkiuii
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10.4 00BEMHBIX OTHOILIEHUI ra30B

10.5 10 HAXOXKJCHUIO XMMUYECKOH (pOPMYIIbI BEIIECTBA

Bnanenue cucremoil 3HaHUM O METOJIaX HAYYHOTO MMO3HAHUA SIBJIECHUN
MPUPOABIL, HCHOJIB3YEMBIX B €CTECTBEHHBIX HAayKax M YMEHHUE
1 NPUMEHATh OTH 3HAHUS NPU DKCIEPUMEHTAIBHOM HCCIEA0BAHUU
BEIIECTB U I OOBSICHEHNS XUMHUYECKUX SBIIEHUH, HUMEIOIINX MECTO B
MPUPOAE, NPAKTUUECKON IEATEIIBHOCTH YEJIOBEKA U B MOBCEIHEBHOU

KU3HHU

ChopMUpOBaHHOCTh yYMEHHUS MPUMEHSATh (KMCIOJB30BATh) 3HAHUS O
COCTaBE M CBOMCTBAax BEUIECTB IS OJKCIEPUMEHTAIBLHOW IPOBEPKHU
TMIIOTE€3 OTHOCHUTENIBHO 3aKOHOMEPHOCTEH INPOTEKAaHUS XUMHUYECKHX
12 peakiuii ¥ TPOTHO3MPOBAHUS BO3MOXKHOCTEH WX OCYIICCTBICHHS,
CHCTEMHBIE XMMHUYECKUE 3HAHUS JUISI OOBSICHEHHS U MPOTHO3UPOBAHMUS
ABJICHUM, MMEIOIIMX €CTECTBEHHOHAYYHYIO IPHUPONY; Ui NPUHATHA

IPaMOTHBIX PEIICHUH MPOOJIeM B CUTYAIHSX, CBI3aHHBIX ¢ XUMHEH

CchopMupoBaHHOCTh YMEHHUS TUIAHUPOBATH U MPOBOIAUTH XUMUYECKUNA
SKCIICPUMCHT (HOHy‘IeHI/Ie U U3Yy4YCHHC CBOMCTB HCOPraHN4YCCKUX U
OpraHn4CeCKUX BCUICCTB, KAUCCTBCHHBLIC PCAKIHWU YIJICBOAOPOI0B
Pa3IUYHBIX KJIACCOB U KUCIOPOICOACPKALINX OPraHUYECKUX BEIIECTB,
13 pEUICHWEe  DKCIEPHUMEHTANBHBIX  3afad [0  Paclo3HaBaHUIO
HEOPraHWYECKUX U OPTaHWYECKUX BEIIECTB) C COOMIOCHHEM MPaBHII
O0e3omacHOro oOpamieHdss ¢  BeUleCTBaMH UM JIaDOpaTOPHBIM
obopymoBanueM; (GOpMYyJIUPOBATH LIETH HCCIEAOBAHUS; MIPEICTABIATh
B pa3nU4yHON (opMe pe3ynbTaThl SKCHEPUMEHTa, aHATU3UPOBATh U

OLICHUBATh UX NOCTOBCPHOCTDH

ChopMHPOBAaHHOCTH YMEHHUS OCYILECTBIIATH LIEICHANPABICHHBINA TOUCK
XUMHUYECKOH HMH(OpMALMU B PA3IUYHBIX HCTOYHHMKAX (Hay4yHas H
14 yueOHO-Hay4Hasl JTUTEepaTypa, CpeACTBAa MAacCOBOW MH(OpMAIMHU, CETh
WuTepHer M Jpyrue), KPUTHUYECKH aAHAIM3HPOBATh XHMUYECKYIO
uH(pOpMaIHIO, NepepadaTeiBaTh €€ U UCIOJIB30BATH B COOTBETCTBUH C

MOCTaBJICHHOW yueOHOM 3a1aueit

ChopMHpPOBaHHOCTh YMEHHSI MPOTHO3UPOBATh, AHAIU3UPOBATH H
OLIEHUBATh HMH(MOPMAIMIO C TO3UIMA HKOJIOTUYECKON 0e30macHOCTH
MOCJIEACTBUI OBITOBOM W MPOM3BOJCTBEHHOM JEATEIHHOCTU YeNIOBEKa,
15 CBSI3aHHOW C TmepepabOTKOM BemecTs; CHOPMUPOBAHHOCTh YMEHHI
OCO3HaBaTh  ONACHOCTb  BO3ACHCTBUS HA  JKUBBIE  OPraHU3MBbI

OHpeZ[eJIéHHBIX BCIICCTB, IIOHMMAas CMBICJI II0Ka3aTciId HpCI[GHBHOﬁ

JNOMYCTHUMOM KOHIIGHTPAIlMM, W TMOSCHATh Ha TPHMEpax CIIOCOOBI
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YMCHBIHICHHUA W HOPCAOTBpAlICHHUA HX BpPCIAHOIO BO3,Z[€I\/JICTBI/ISI Ha

OpraHu3M 4CJIOBCKa
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HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA EI'D

MO XuMHmn
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 TeopeTnveckne OCHOBBI XUMUHN

Ctpoenue BemiectBa. COBpeMeHHasi MOJIENb CTPOCHHS aToMa. PacmpeeneHue
3JIEKTPOHOB IO DJHEPreTHYECKUM YpoBHAM. Kitaccupukamuss XUMHUECKUX
1.1 anmeMeHTOB. OCOOCHHOCTH CTPOCHUSI YHEPIeTHYCCKUX YPOBHEH aTOMOB (s-, p-,
d-snemenToB). OCHOBHOE U BO30YXIEHHOE COCTOSIHHS aTOMOB. DJIEKTPOHHAs

KoH(UTypaIus atoma. BalleHTHBIE AIEKTPOHBI

[lepuonnueckas cucremMa xumudeckux diemeHTtoB .M. Mengeneesa.
@usnueckuit cmeica Ilepuonnueckoro 3akona .M. Menneneesa. [Ipuunnsl u
1.2 3aKOHOMEPHOCTU W3MEHEHHsI CBOMCTB DJJIEMEHTOB M HX COEJUHEHUH 10
nepuojaM M TIpynnaM. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB IPOCTBIX

BCIICCTB, BOOOPOIHBIX COCI[HHGHPIP'I, BBICHIUX OKCUAOB U THAPOKCUIOB

1.3 BanenTHOoCTh. DnekTpooTpuiaTeabHOCTh. CTENEHb OKUCIIEHUS

Bunbl xuMHuueckoil cBsA3M (KOBaJICHTHAs, MOHHAsL, METAJUIMYECKAs1, BOJOPOIHAs)
U MexaHu3Mbl €€ oOpa3oBaHUs. MEXMONIEKYISIpHbIE B3aMMOJACHCTBHSL.
1.4 BemecrBa  MOJEKyJISpHOrO M HEMOJIEKYJSIPHOTO  CTpoeHus.  Twumsl
KPUCTAJIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBa BELIECTB OT THUMA

KPUCTAJUIMYECKON PEIETKH

Xumuueckass — peakuus.  Krnaccupukanus — XMUMHYECKUX — peaknuwii B

= HEOPraHUYECKON M OPraHN4eCKOl XMMHMH. 3aKOH COXPaHEHMsI MAacChl BEILIECTB
1.6 CKopocThb peaknuu, e€ 3aBUCUMOCTb OT pa3INYHbIX (PaKTOPOB
1.7 TemnnoBbie 3¢ GeKTh XUMUYECKUX peakiuid. TepMoXxuMHuyecKie ypaBHEHHS
L8 OOparuMmble peakiuu. XUMHYecKoe paBHOBecwe. DakTOphl, BIUSIOMIME Ha
' COCTOsIHME XUMH4ecKoro pasHosecus. [Ipunuun Jle [larense
Onexrponutuyeckas aucconuanus. CuiabHble U ciadbie 3nekTponuThl. Cpena
1.9 BOJHBIX PAcTBOPOB BEILIECTB: KHUCJasd, HEUTpanbHas, ienouHas. CTeneHb
aucconuanuy. Peakiimm HOHHOTO 0OMeHa
110 IMupponus coneit. MonHoe npoussenenue Boibl. Bonopoaueiit nokasarens (pH)
' pacTtBopa
CriocoObl  BbIpaKEHHMSI ~ KOHLIEHTPAI[MM  pPAacTBOPOB:  MaccoBas  JIOJS
1.11 pacTBOPEHHOIO BEIIECTBA, MOJISIpHAs KOHLEHTpauus. HaceblmeHHsle u

HEHACBILIEHHBIE PaCTBOPHI, paCTBOPUMOCTh. Kpucramioruaparsl
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1.12 OKMCIIUTEIBHO-BOCCTAHOBUTEIBHEIC pCakuu. HOBGI[GHI/IG BCIICCTB B Cpcaax €

pa3HbIM 3HaueHueM pH. MeTtobl anekTpoHHOro 6anaHca

1.13 DNEeKTPOIN3 pacTBOPOB U PACILIABOB COJIEH

2 OCHOBBI HEOPTAHUYECKON XUMUU

21 Knaccudukanums HEOPraHUYECKUX COCIMHECHUM. HomeHnkiarypa

HCOPTraHNYCCKUX BCIICCTB

XUMHUYECKUE CBOMCTBA BaXKHEHIIMX METAUIOB (HATPUM, Kalduil, KaJIbLIMM,
2.2 Mar"uii, aJIFOMUHHNA, ITUHK, XpPOM, JKeJIe30, Me/ib) U UX coeauHeHuid. OOrue

CIOCOOBI OJTYYCHHUSI METAJIOB

XUMHUYECKUE CBOMCTBA BaKHEHIIMX HEMETa/UIOB (TallOT€HOB, CEpbI, a30Ta,
23 dochopa, yriaepoma W KpEeMHHUS) U HX COCAWHEHHUNU  (OKCHIOB,

KHUCJIOPOJICOACPKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, ITPUHAAJICIKAIIINX K

24

Pa3JIMYHBIM KJIacCaM

)5 #HH#HPar#H# nenTnukanus HeOpraHnIeckux coenHeHnid. KauecTBeHHbIe

pCaKku Ha HCOPraHNMYCCKUC BCUICCTBA U NOHBI

3 OCHOBBI OPraHUYECKON XUMUU

OCHOBHBIE TOJIOKEHHUSI TEOPUM XUMHUYECKOTO CTPOEHUS OPraHu4eCcKUX
coequHeHnit A.M. BytnepoBa. YriiepoaHblii CKEJIET OPraHu4eCKOW MOJIEKYJIBI.
3.1 KpaTtHOCTh XMMHUYECKOH CBS3U. S- U P-CBA3M. sp3-, sp2-, sp-THOpUIM3AINU
opOuTasieit aToMOB yriaepoja. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMUYECKOTO

ctpoeHus Moseky. ['omonoru. I'omonoruyeckuii psaa. Mzomepus u uzoMepsl

39 [lonatne o ¢QyskuuoHanbHoM  rpymme. OpueHTanMoHHbIE 3P PEKTHI

3aMECTUTEIIEN

[IpencraBnenne o KJIAcCH(PHUKAIMKM OPraHUYECKUX BemlecTB. HomeHkmaTypa
33 OpPraHMYECKUX COEIMHEHUHN (CUCTEMATHuYeCKas) M TPHUBHAJIbHbIE Ha3BaHMS

BAKHEWILINX IPEICTaBUTENIEH KJIACCOB OPTaHUYECKHUX BEILECTB

CBOOOTHOpAAVKANBHBI W WOHHBIM MeXaHW3Mbl peakuuu. [loHsTHE O

34
Hykieoduie u snexrpoduiie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiineBa

Ankanbl. XMMHUYECKHE CBOWCTBA AJIKAHOB: raJIOT€HUPOBaHUE, IETUIPUPOBAHUE,
35 TEPMHUUYECKOE DA3JI0KEHHE, KPEKHHI, u3oMmepusaunus, ropenue. llomyuenue

ankaHoB. llukmoankanpl. Crnenuduka CBONCTB IMKIOATKAHOB C MallbIM

pasMEpoOM LUKIIA. PeaKI_II/II/I NpUCOCAUHCHHA U paIUKAJIbHOTO 3aMCIIICHUA

AnkeHbl. XUMUYECKUE CBOMCTBA: PEAKIIMH ITPUCOEIUHEHNS (TaJIOTEeHUPOBAHUE,
16 TUIPUPOBAHUE, THAPOTraIOTEHUPOBAaHUE, TUIpATALlUs), TOPEHUS, OKUCICHUS U

nojguMepu3ayy. IIpoMblinuieHHble M Ja00OpaTOpHbIE CHOCOOBI MOJTYYECHHUS

AJIKCHOB
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AnkagueHsl. XMMHUYECKHE CBONCTBA AJIKAJMEHOB: PEAKLMM MPUCOECTUHEHUS
3.7 (rugpupoBaHMe, TalOTEHUPOBAaHUE), TOpeHUs U nonuMepusauuu. [loxyyenue

aJIKaIUCHOB

AnkyHbl. XMMUYECKHE CBOICTBA: peaKLMy IPUCOECIUHEHMS (TaJIOTEHUPOBAHUE,
THJIPUPOBAaHUE, THUAPATALUs, THAPOTATIOTEHUPOBAHNE) KaK CIOCO0 MOTYYEeHHUs
3.8 IIOJIMMEPOB U JIPYTUX IOJE3HBIX NPOAYKTOB. Peakuuu 3amemeHus. ['openue
aleTUICHa KAaK HMCTOYHMK BBICOKOTEMIIEPATYpPHOIO IUIAMEHM I CBApKu U

PE3KU MCTAJIIIOB. HpI/IMeHeHI/Ie allCTHUJIICHA

ApeHbl. XUMHYECKHE CBOWcTBa O€H305a: pEakIUH AIIEKTPOPUILHOTO
3aMeIIeHus, MPUCOCTUHEHUs (THIPUPOBAaHUE, TaJoreHHpoBaHue). Peakuus
3.9 ropenusi. OCOOEHHOCTH XUMHUYECKUX CBOMCTB Toidyoia. Ilomydenue Gensoma.
OCOOCHHOCTH XUMHUYECKUX CBOWCTB crtupona. [lonmumepusanus cTuposna.

CriocoOblI 1mosTyueHHst 1 IPUMEHEHNE apOMaTHYECKUX YTIEBOAOPOI0B

Cnuptel. [lpenenpHple OJHOATOMHBIE CHMPTHL. XHMHUYECKHE CBOMCTBA:
B3aUMOJICHCTBHE C HATpUeM KaK CIOCOO  YCTAHOBICHHMA  HATUYUsA
THJIPOKCOTPYNINBI, C  TaJOr€HOBOJAOPOAAMU KaK CIOCOO0  MOJy4YEeHHs
3.10 pacTBOpuTeENIel, BHYTPU- M MEXMOJEKYyJsApHas aeruapartanus. Peaxnus
ropenusi. [lomyueHue sTaHona: peakuusi OpOXKEHUs TIIIOKO3bI, TUApATALUs
STWJIEHA. OTWJIEHIJIMKOJIb W IJIMLEPUH KaK IPEACTABUTENM IIPEIEIbHBIX

MHOT'0aTOMHBIX CITUPTOB

311 ®denon. XuMmuueckue CBOMCTBaA (eHoNa (peakiuu ¢ HATPUEM, TUIPOKCHIOM
HaTpusi, 6pomom). [Tonyuenue enomna

Anpaeruapl. XUMUUYECKUE CBOMCTBA MPEAEIBHBIX alIbIETU0B: THAPUPOBAHUE;
KayeCTBEHHBIC PEAKIMM Ha KapOOHWIBHYIO TPYIIY (peakuus «cepedOpsHOro
3.12 3epkaina», B3auMmoaeicteue ¢ ruapokcuaoM meau (11). [lonydyenne npenenbHbIX
aJIbJIETUJIOB: OKHUCIIEHHE CIOUPTOB, TUApaTanus aleTwieHa. ALIETOH Kak

npeaACTaBUTCIIb KCTOHOB. OcobeHHOCTH pCaKknu OKUCIICHUS allCTOHA

KapOoHOBBIE KHCIIOTBI. XUMHUYECKHE CBOMCTBA INpPENEIbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. OCOOCHHOCTH XHMHYECKHX CBOHCTB MYypaBbUHOU
3.13 KuciHoThl. [lomyyeHue mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCJICHHE aJIKaHOB, aJIKEHOB, IMEPBUYHBIX CIUPTOB, ajbACTHIOB. Briciiue

NpEaACIIbHBIC U HCITPCACIIbHBIC Kap6OHOBI:Ie KHCJIOTHI

Cnoxable 3¢upsl U kupbl. CnocoObl TOJy4eHHUs] CIOXHBIX 3(UPOB.
Oo6parumocts peakuuu stepuuxanuu. IIpuMeHeHue CIOXKHBIX 3(PUPOB B
3.14 MUIIEBOM U map(roMepHON NPOMBIIITIEHHOCTU. JKHUPBI KaK CIOXHBIE 3(PHUPHI
TJIUIEpUHA M BBICIIMX KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOWCTBA >KHUPOB:

THJIPUPOBAaHUE, OKHUCICHHE. | MApOIN3, WIM OMBUICHHE, XKHPOB KaK CIoco0
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MIPOMBIIIIJICHHOTO TIOMy4eHHUsI COJIEH BBICIINX KapOOHOBBIX KUCIOT. MBLIA Kak

COJIM BbICHIHNX Kap60HOBBIX KHCIIOT

XWMHYECKUE CBOMCTBA TJIIOKO3bl: pEAaKUMM C Y4YaCTUEM CIUPTOBBIX W
aJIBJICTUAHOM TPYII U MOJIOUHOKHCIIOE OpoxeHue. [IpumMenenue rimtokosbl, eé
3HAYEHUE B KU3ZHEIEATEILHOCTU Opranu3ma. Jlucaxapuasl: caxaposa, MajIbTo3a.
BoccranaBnuBaromue M HEBOCCTaHaBIIMBArOUUe aucaxapuiel. ['maponus
315 nucaxapunoB. [lonucaxapuapl: kpaxmai, TIMKOreH. CTpoeHue MakpoOMOJIEKYI
' KpaxMmazia, IVIMKOT€Ha M Uesunrosiosbl. Dusndeckue CBOWMCTBA Kpaxmana U
LEJUIIOJIO3bl. XMMHYECKHE CBOWMCTBA KpaxMaja: THIPOJIM3, KadeCTBEHHas
peakuus ¢ HooM. XUMHUYECKHE CBOMCTBA LICJUIIOJIO3bI: TUAPOJIN3, TIOIyYCHHE
s3¢upoB nemnono3bl. [loHsATHE 00 WMCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIN MIEIK)

AMUHBI. AMMHBI KaK OpraHMYeCKHUEe OCHOBAHUS: PEAKLUHU C BOAOH, KUCIOTaMH,
peakiys TOpeHHUs. AHWINH KakK TMpeICTaBUTEIb apOMATHUYECKHX AaMUHOB.
3.16 XUMHUYECKHE CBOWCTBA aHWJIMHA: B3aUMOJICHCTBUE C KUCIOTaMH, OPOMHOM
BOJIOM, oxucineHue. IlomyyeHne aMHHOB QIKWJIMPOBAaHMEM aMMHaKa U

BOCCTAaHOBJICHUCM HUTPOIIPOU3BOJHBIX YITICBOAOPOI0OB

AMUHOKHCIIOTHI U O€lKH. AMHUHOKHCIOTHI Kak aM(OTEpHbIE OpraHMYecKHue
317 coeauHeHusi. OCHOBHBIE aMHHOKHUCIIOTHI, oOpasyrouiue Oenku. XuMHYecKue
CBOMCTBa OEJIKOB: TUAPOIU3, ACHATYpallUsl, KayeCTBEHHbIE (IIBETHBIC) PEAKLIUU

Ha Oenku

CrpoeHue M CTpyKTypa IOJUMEPOB. 3aBUCUMOCTb CBOWCTB IOJIMMEPOB OT
318 cTpoeHusi MoiieKysl. OCHOBHbBIE CHOCOOBI TOJTYYEHHUS! BBICOKOMOJIEKYJISPHBIX
COCAMHEHUI: peakluy NOJMMEpH3alU U oMKoHaeHcanuu. Knaccupukanus

BOJIOKOH

3.19 #HH#HPar## nenTnukanus opraHMuecKux coequHeHuil. Pemenne

SKCIICPUMCHTAJIBHBIX 3a/1a4 Ha paClIO3HABAHUC OPTaHUYCCKUX BCIICCTB

3.20 I'enernyeckas cBsA3b MEXKAY KilacCaMH OPraHUYECKUX COEIMHEHUN

4 XUMUS U )KU3Hb

41 XuMus B TOBceqHEBHOW >ku3HH. [IpaBmna OezomacHOW paboOTBHl C EIKUMH,

roprO4YMMU U TOKCUYHBIMU BCUICCTBAMU, CPCACTBAMU OBITOBOM XMUMUH

Xumus U 310pOBbe. XUMHS B MENULIMHE. XUMUS U CEIbCKOE XO35UCTBO. XUMHUS
49 B IIPOMBIIUIEHHOCTH. XUMHUSI U SHEPreTHUKA: PUPOTHBIN U OMYTHBIN HEPTIHOM
rasbl, X COCTaB M Hcroib3oBanue. CocraB He(TH U e€ nepepadoTKa (IPUPOIHbIE

WCTOYHUKHU YTIIEBOJIOPOIOB)

43 XuMHUST U 3KOJIOTHA. XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpenbl U €ro
nocaenctBus. Oxpana ruapocepsl, MouBbl, aTMochepsl, Gaopsl U GayHbl OT
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XMUMHYECKOro 3arpssHeHus. IIpoGiema OTXOJ0B M MOOOYHBIX MPOAYKTOB.

A.HBTCpHaTI/IBHBIe HUCTOYHUKU SHCPTHUU

OOu1re mpeAcTaBICHUs O MPOMBIIUIEHHBIX CIOCO0aX MONYYEeHUS! XUMUYECKHX
BeIleCTB (Ha MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpHOM KUCIOThl). UEpHas u
4.4 uBetHas  Merawlyprus. CTekiio W CWIMKaTHasE  IPOMBIIIIEHHOCTb.
IIpombinennast  opranuudeckass xumus. CpIpb€ Al OpPraHUYECKOU

MPOMBIINIJICHHOCTH

5 H#HH##Par### Tunbl pacu€THBIX 3a/1a4

HH#HPar#H#Pacu€Tel Macchl BelecTBa Wik 00bEMa ra30B O U3BECTHOMY
5.1 KOJINYECTBY BEILIECTBA, MACCE MU 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B

pCaKknuu BCIICCTB

5.2 #H#HPar#t#PacuéTel TeruioBoro 3pQexra peakuun
5.3 #H#HPar###Pacu€Thl 00BEMHBIX OTHOLICHHUH T'a30B IPU XUMUYECKUX PEAKIHIX
54 HH#HPar#t#Pacuérel Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) IPOILYKTOB
' peaKIMu, eciIi OJHO U3 BEUIECTB JaHO B U30BITKE (MMEET MPUMECH)
55 HH#HPar##PacuéTel MaccoBOM Wi 00BEMHOI TOJM BBIX0/1Aa TIPOYKTA PEAKIINU
' OT TEOPETUYECKH BO3MOXKHOTO
#H#HPar#t#Pacuérel Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) IPOILYKTa
5.6 peakiyu, eciii OJHO U3 BEILECTB JaHO B BUJIE PACTBOPA C OIIPEAEIEHHON
MacCOBOH J0JI€H PACTBOPEHHOIO BEILIECTBA
57 HHH#ParfH##Pacu€Tsl ¢ UCIIONIB30BAaHUEM MOHATHI «MaccoBasi 10JIs1», «MOJIIpHas
' KOHIICHTPALIUS, «PACTBOPUMOCTH)
#H#HPar##HaxoxieHre MoneKyIsipHOi (pOpMyIIbl OpraHUYECKOTO BEIECTBA
5.8 IO €ro IJIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/SIINX B €r0 COCTaB,

WJIU 110 NIPOAYKTAaM CTOPAHUS
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

* Xumus; 10 kinace. yrinyonenHoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penaxuueit Jiynuna B.B. O01iecTBo ¢ orpaHu4eHHOMN
OTBETCTBEHHOCTHIO «IPODA»; AkimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocseuienue»

« Xumus; 11 knace. yrinyonenHoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuuet Jlynuna B.B. O01iecTBo ¢ orpaHu4eHHOM
0TBEeTCTBEHHOCTHIO « IPODAY»; AxkimonepHoe o01ecTBo «M3maTenscTBo

«IIpocsemenne»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
AKTyanbHble TPOOJIEMBbI U 0OCOOCHHOCTH MPENO/IaBaHus Y4eOHOTO
npeamera «Xumus» B 2025/26 yuebnom roay / coct. U.B. ITaBnosa. — Ka3zans:

HPO PT, 2025. — 32 c.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
MUHTEPHET

SAKnacc

POII

Yuu.py
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