PABOYAS ITPOT'PAMMA 110 XUMHUHU
10-11 KJACCHI YIJIYBJIEHHBIA YPOBEHb
HOACHUTEJIBHASA 3AIIMCKA
Paboyas mporpamMma mo XMMHM Ha YpOBHE CpeaHEro oomiero oOpa3zoBaHHs pa3zpaboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®@3 «O6 o6pazoBanumu B Poccwuiickoii dDenepanuny,
TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS (eaepanbHO 00pa30BaTeNbHONW MPOTPaMMBbl CPEIHEr0 OOIIEro
obpazoBanus (POIlI COO), mpencraBneHHbIXx B DenepantbHOM TOCYAAPCTBEHHOM 0Opa30BaTeIbHOM
crangapte COOQO, ¢ yaérom KoHnenuuu npenogaBanusi yaeOHOTO IpeaMeTa « XUMEs» B 00pa30BaTeIbHBIX
opranuzanusax Poccuiickoii ®enepauuu, peaqu3yrolIMX OCHOBHbIE OOpa3oBaTelIbHbIE MPOTPaMMbl, U
OCHOBHBIX MoJIokeHUH «CTparerun pa3Butus Bocriutanus B Poccuiickoit denepanunu Ha nepuox no 2025
roaa» (Pacnopspxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).
XuMHs Ha ypOBHE YriyONEHHOTO W3y4eHHS 3aHUMAeT BAKHOE MECTO B CHUCTEME ECTECTBEHHO-
HayyHOro ooOpaszoBanusa ywamuxcsi 10-11 xmaccoB. M3yuenue mnpeamera, peanuzyemMoe B YCIOBHUSX
I pepeHInpOBaHHOrO, Mpo(UIbHOr0 OO0y4YeHus, MPHU3BAaHO OO0ECHeunuTh 0011e00pa30BaTENbHYI0 U
OOMIEKYIBTYPHYIO TIOJATOTOBKY BBIITYCKHHUKOB IIKOJIBI, HEOOXOOUMYIO JUIS aJanTallMd MX K OBICTPO
MEHSIOIIAMCST YCTIOBHSIM JKM3HH B COIMYME, a TaKXKe Ui TPOJOJDKEHUS OOYYeHHS B OpPTraHM3aIUsIX
po(hecCHOHATTFHOTO 00pa30BaHUs, B KOTOPHIX XUMHUS SIBIISIETCS OJTHOM U3 IPUOPUTETHBIX TUCIIUILIIHH.
B mporpamme mo XxuMuu Ha3zHaueHHE MpenMeTa «XHUMHUsD) TOTYydaeT MOJPOOHYI0 MHTEPIIPETAINIO B
COOTBETCTBUHU ¢ ocHoBomojaratomumu nojoxeHusMu ®I'OC COO o B3anMOOOYCIOBICHHOCTH IIENEH,
COJIepKaHMUs, PEe3yJIbTAaTOB 00yUeHHS U TPEOOBAaHUI K YPOBHIO MTOATOTOBKH BBITYCKHIUKOB. CBHIETEIHCTBOM
TOMY SIBIISTFOTCSI CIISIYIOIIIME BBITTOJTHSAEMBIE TIPOTPAMMO 110 XUMHUH (D YHKIIHH:
¢ uHPOPMANMOHHO-METOINYECKAs, peaIn3alus KOTOPOi 00eCTIeunBaeT MOydeHHEe MPEICTaBICHHS
0 IeNsAX, COJAEepXKaHUM, oOmel crparerud oOydeHUs, BOCIHMTAHUS U Pa3BUTHA OOYYArOIIHUXCS
CpeACTBaMU MpeAMeTa, U3y4aeMOro B paMKax KOHKPETHOTO MPopuIs;

® OpraHM3alMOHHO-IUIAHUPYIOILAs, KOTOpas INpeAyCcMaTpUBaeT  OINpEJeIeHUe:  MPUHIIMIIOB
CTPYKTYpUPOBaHUS U MOCJIEAOBATEIBHOCTH M3yYEHUS y4eOHOIrO Marepuana, KOJMYECTBEHHBIX U
Ka4eCTBEHHBIX €r0 XapaKTepPUCTUK; IOJIXOA0B K (OPMHPOBAHUIO COJEPKATEIBHONH OCHOBBI
KOHTpPOJII M OLEHKM O00pa3oBaTeNbHBIX JOCTI)KEHUH OOydaromMxXcsi B paMKax HTOIOBOM
aTTecTaluu B OopMe €MHOTO rOCyJapCTBEHHOTO 3K3aMEHa 110 XUMUHU.

IIporpamma [yt yriryOJIEHHOTO U3Y4EHHS] XUMHHU:

® YCTaHABJIMBACT MHBApUAHTHOE MPEIMETHOE COJIepKaHUe, 00sS3aTeNIbHOE sl U3YyYEHHs B PaMKax

OTIENIBHBIX MPOoQUIIeH, IpeycMaTpUBaeT paclpesieleHue U CTPYKTYpUPOBAaHUE €ro M0 Kilaccam,
OCHOBHBIM COJI€pKaTeNIbHBIM JINHUSAM/pa3jiesiaM Kypca;

e aéT NpUMEpHOe pacipeesieHne y4eOHOro BpeMEHH, PEKOMEHYEMOT0 JUIsl U3y4eHHs OTAEIbHBIX
TeM;

e Qpe/araeT MpUMEPHYIO MOCIEeNI0BAaTEIbHOCTh U3YUYEHHUsI YyUeOHOro MaTepuaya ¢ y4éToM JIOIMKH
MIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBsI3€il;

e aéT METOAMYECKYI0 MHTEPIIPETALMIO 1ieNiell U 3a/1au U3ydeHUs IIpeaMeTa Ha YriayOonEéHHOM ypOBHE
C y4yéTOM COBpPEMEHHBIX IPHOPUTETOB B CHCTEME CpeiaHero obmero oOpa3oBaHus,
COJIepKaTeNbHOM  XapaKTePUCTUKU  IUIAHUPYEMbBIX  PE3ylbTaTOB  OCBOGHHS  OCHOBHOM
o0pa3oBaTesIbHOW MPOrpaMMBbl CpEAHEro o0mero oopa3oBaHus (JIMYHOCTHBIX, METalpeAMETHBIX,
NPEIMETHBIX), a TaKkKe C Y4€TOM OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATENIBHBIX JEHCTBUHN
o0yyJaromerocs o OCBOCHHUIO COJICpKaHUS IpeaMeTa.

Ilo BceM Ha3BaHHBIM MO3UIMAM B MporpaMMe MO XHMHUHU TNPEAyCMOTpEHa INPEeMCTBEHHOCTb C
oOy4eHHeM XHMHUU Ha YpPOBHE OCHOBHOIO o0Imero ooOpa3oBaHus. 3a mpelenaMH YCTaHOBIIEHHOU
pOrpamMMoil 1Mo XWMHUHU 00s3aTeNbHON (MHBapHAHTHOW) COCTaBJIAIOIIEH CoJlepKaHUs y4eOHOro IpeaMera
«Xumus» ocTa€rcss BO3MOXHOCTH BBIOOpa €ro BapUaTUBHOM COCTaBISIONICH, KOTOpas JOJDKHA
OTIPENIeNATHCS B COOTBETCTBHHM C HAIIPABICHUEM KOHKPETHOTO POQHIIs 00ydeHusI.

B cootBerctBun ¢ koHunentryanbHbiMH mnosiokeHusMH PI'OC COO o Ha3HaueHUM MPEAMETOB
6a30Boro M yriayOnE€HHOTO ypoBHEH B cucteme IudepeHIIMPOBAaHHOTO OOy4YeHHUs Ha YpOBHE CpPEIHEro



oOmiero o00pa3oBaHUsT XMMHS Ha YpOBHE YIUIyONEHHOTO W3y4YCHHs HANpaBlieH Ha pPealnu3aluio
MPEEMCTBEHHOCTH € MOCJEIYIOUIMM 3TallOM IOJIyYeHUsT XMMHYECKOTO OOpa3oBaHMs B paMKaxX H3Yy4eHHS
CTIELMAIBHBIX E€CTeCTBEHHO-HAYYHBIX M XHUMHUYECKUX IUCHUIUIMH B By3aX M OpraHU3alUsAX CpPEIHEro
npodeccuoHanbHOro obpa3oBanus. B 3TOH CBsA3M M3ydeHHe mpeaMeTa «XUMHUS» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha pPACHIMPEHHE M YIrIIyOJIeHHWE TEOPETHYECKON U MPaKTHYECKOW IOATOTOBKH
oOyJaromuxcsi, BBIOPABIIMX ONpEACNEHHBI npoduias oOydeHHs, B TOM YHCIE C MEPCHEKTHBOU
MOCIIEAYIOLIETO TOTYYEHHsI XUMHUUECKOT0 00pa30BaHUs B OPraHU3alusaX MPo(ecCHOHATLHOr0 00pa30BaHMs.
Hapsiny ¢ atum, B cBete TpedoBanuiit ®I'OC COO k minaHupyeMbIM pe3yibTaTaM OCBOCHHUS (eaepaabHOI
o0pa3oBaTeNbHONW MPOTpaMMBI  CPEIHEro o0mero oO0pa3oBaHMs HM3y4eHHE TpeaMera «XHUMUs»
OpUEHTHPOBAHO TAaK)K€ Ha pEIICHHE 3ajJady BOCHUTAHMS WU COLMAJIBLHOTO pa3BUTHUSA OOydaroluxcs, Ha
dbopmMupoBaHHE y HHUX OOIIEHHTEIUICKTYaJbHBIX YMEHHH, YMEHHH palMOHAIM3alui y4eOHOTO Tpyda U
0000MEHHBIX CIIOCOOOB JICATEIHLHOCTH, HMCIOIINX MEKIUCIIUILTHHAPHBIN, HAIPEIMETHBIN XapaKTep.

CocraBnsrolmiMMy npeaMera «XuMus» Ha YpOBHE YIIIyOJEHHOTO M3y4EHUS SBIAIOTCS YIriyOJIEHHbBIE
Kypebl — «Opranuueckas xuMus» U «OO01mas u HeopraHudeckas xuMus». [Ipu onpeneneHuu moaxosoB K
0oTOOpY U CTPYKTYPHOM OpraHU3aliy COAEPKaHUs ITUX KypCOB B IPOrpaMMe M0 XUMUU 33 OCHOBY IIPUHSTHI
nosoxenus PI'OC COO o paznuuusax 6a30BOT0 M YrIIyOJIEHHOTO YPOBHEH U3YUCHUsI TIPEeIMETa.

OcHoBy conepkanusi KypcoB «Opranuueckas xumusi» U «OOmas M HEOpPraHUYECKas XUMHUSD)
COCTaBJISIET COBOKYITHOCTb MPEIMETHBIX 3HAHUM M YMEHHH, OTHOCSIIUXCA K 0a30BOMY YPOBHIO M3y4YEHHS
npeaMera. JTa CHUCTeMa 3HAaHUW MOJydaeT OINpelel€HHOE TEOPETHYECKOE JOIOJIHEHUE, IMO3BOJISIOIIEe
OCO3HAHHO OCBOUTH CYHIECTBEHHO O0blINi 00BEM (hakToNOrHuecKkoro Marepuana. Tak, Ha yriayOin€HHOM
YpOBHE H3Y4€HHs MpeaMeTra obecrieyeHa BO3MOXKHOCTh 3HAUMTEIBHOIO YBEJIWYEHHS 00bEMaA 3HAHUU O
XUMHMUYECKUX DJEMEHTaX U CBOICTBaX HUX COEAMHEHWH Ha OCHOBE pACHIUPEHUS U YIriIyOJeHus
MIPEJICTAaBICHU O CTPOEHUHM BEUIECTBA, XUMHUYECKOW CBSI3M U 3aKOHOMEPHOCTSX MPOTEKaHUs PeaKIIHii,
paccMaTpUBaeMBbIX C TOUYKH 3pEHUS XMMHUYECKOW KMHETUKU M TepMOJUHAMUKU. V3yueHne nepuoandeckoro
3akoHa U Ilepumogmueckoil cUCTeMBl XMMHUYECKHMX JJIEMEHTOB 0Oa3upyercd Ha COBPEMEHHBIX
KBAHTOBOMEXAaHUUYECKUX IPEACTABICHUSAX O CTPOEHUM aToMa. XHMHYECKas CBSI3b OOBACHIETCA C TOYKH
3pEHMsI PHEPreTHYECKUX H3MEHEHUH INpu e€ o0pa30BaHMM U DPA3pPyLIEHHH, a TAKXKE C TOYKH 3pEHHS
MeXaHU3MOB €€ o0pa3zoBaHud. V3yueHne TUIIOB peakluil JONOIHIEeTC (POPMUPOBAHUEM NPEJCTABICHUN 00
NIEKTPOXUMHUYECKUX MPOLIECCaxX M 3MEKTPOJIU3€e PacIyIaBOB M PacTBOPOB BEIIECTB. B Kypce opranuueckoit
XMMUU TIpU PacCMOTPEHMU PEAKLMOHHOW CIIOCOOHOCTH COEIMHEHHH ynensercs o0coboe BHHUMaHHE
BOIpocaM 00 3JeKTPOHHBIX 3(dekTax, 0 B3aMMHOM BIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaXx peakiii.

Oco6oe 3HaueHne UMeeT TO, YTO Ha COJIEepKaHUE KypCOB XUMHHU YIIIYyOJEHHOTO YPOBHS M3YUEHUS AT
KJIaCCOB OIpeeNEHHOro npoduis (riaaBHbIM 00pa3oM Ha UX CTPYKTYpPY U XapakTep AONOJHEHMH K oOuei
cucTeMe NPEAMETHBIX 3HAaHMN) OKa3bIBAIOT BIMSHUE CMEXHbIC NMpeaAMeThl. Tak, HalmpuMep, B COAEP)KaHUU
npeaMera Juis KJIACcCOB XMMHKO-(HU3UYECKOro mnpoduis OosblIoe 3HAaYeHue OyayT HMEeTh 3IIEMEHTBI
y4eOHOTo MaTepuasa no oobmei xuMuu. [Ipy u3ydyeHun npenmera B JaHHOM cilydae akLEHT OyJeT caeiaH
Ha OOLIHOCTH METOJOB IIO3HAHUs, OOIIHOCTh 3aKOHOB M TEOpHUH B XUMUM U B (PU3MKE: aTOMHO-
MOJIEKYJIsIpHas Teopus (MOJEKYJIsipHas Teopus B (pU3MKe), 3aKOHBI COXPAHEHUSI MacChl U SHEPIUH, 3aKOHBI
TEPMOJAMHAMUKH, JIEKTPOJIM3a, IPEACTABICHUS O CTPOCHUH BEILECTB U APYroe.

B To ke Bpems B coiep)kaHUU MpenMeTa Ul KIacCOB XUMHUKO-OMOJIOrHUECKOro mpouiis 60IbIIHiA
yIelbHBI Bec OyJeT MMeTh OpraHuyeckas XuMus. B 3ToM ciydae mpenocTaBiisieTcsi BO3MOXHOCTb JUIS
6osiee 0OCTOSATENIBHOTO PACCMOTPEHHSI XMMHUYECKOW OpraHM3aluy KIETKH KaK OMOJIOTMYECKOW CHUCTEMBI, B
COCTaB KOTOPOW BXOJAT, K NMPUMEPY, TaKHE CTPYKTYPHbIE KOMIIOHEHTBHI, KaK JIMIHU/bI, OEJIKH, yriIeBOIpbl,
HYKJICMHOBbIE KUCJIOTHI U Jpyrue. [Ipu 3ToM 3HaHMS O COCTaBe M CBOMCTBaxX mHpeicTaBUTENell OCHOBHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB CIIY)KaT OCHOBOW JUIl M3Y4EHHUS CYLUIHOCTH NpOIEcCOB (OTOCHHTE3A,
JIbIXaHUs, THIIEBapEHHUS.

B muane QopMupoBaHHs OCHOB HAy4HOTO MHPOBO33PEHHS, OCBOEHHUS OOIICHAyYHBIX METOOB
MO3HAHUS M ONBITa MPAKTHMYECKOTO NPUMEHEHUs HAy4YHbIX 3HAHWH HM3y4YeHHE MpeaMeTa «XUMHs» Ha
yriyOJ€HHOM YpOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBS3SIX C Y4eOHBIMHU IpeIMEeTaMHU, BXOJSAIIMMHU B
cocTaB TpeAMETHBIX obnactell «EcTecTBEeHHO-HayuHble HpeaMeThl», «MaremaTuka W WHPOpMATHKa» U
«Pycckuil A3bIK U JIUTEpATypay.



[Ipu u3ydenum ydeOHOro mpenmera «XHMHA» Ha YriayOJIEHHOM YpPOBHE TaKkKe, Kak Ha ypOBHE
OCHOBHOTO U CpeJHero odiero oopasoBanus (Ha 6a30BOM YpPOBHE), 3a/laueii IEPBOCTENICHHON 3HAYUMOCTH
ABIsieTCS (POPMHUPOBAHNE OCHOB HAYKW XUMHUH KaK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, PAKTUIECKOM
JESITEIbHOCTH YEJIOBEKa M OJHOTO M3 KOMIIOHEHTOB MMPOBOW KyJIbTypbl. PemieHue 3Toi 3agaum Ha

yrIyOnEéHHOM ypOBHE M3YUEHUS IPEAMETa MPEATIoaraeT pealn3alnio TaKuX Iee, Kak:

dbopMHUpOBaHHE TPEACTABICHUN: O MaTEPUATBHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSX H
IIO3HABACMOCTH ﬂBHeHI/Iﬁ HpI/IpOIH)I, 0 MECTC XMMHH B CUCTECMEC €CCTCCTBCHHBIX HaYK h eé Beﬂymeﬁ
POJI B 00CCIICYCHUH YCTOMYMBOTO PA3BUTHS YEIIOBEUYECCTBA: B PEIICHUH MPOOIIEM IKOJIOTUICCKOM,
BHGPFGTHqCCKOﬁ u HHIIICBOf/JI 6630HaCHOCTI/I, B pa3BI/ITI/II/I MCAUILIMHBI, CO3JaHHHW HOBBIX
MaTepI/IaJIOB, HOBBIX UCTOYHHUKOB E)HepFI/II/I, B O6GCHG‘-IGHI/H/I paHI/IOHaJII)HOFO HpI/IpOIIOHOJIB3OBaHI/I$I,
B (OPMHUPOBAHUU MHUPOBO33PEHUS W OOIIEH KyJIbTyphl YEIOBEKa, a TaKKE DKOJOTUYCCKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 370POBBIO U IIPUPOTHOU CPE/IE;

OCBOCHHE CHCTEMbl 3HAHMU, JIEKAI[UX B OCHOBE XUMHYECKOHW COCTABJIAIOIIEH €CTECTBEHHO-
Hay4yHOM KapTHHBI MHpa: (PyHIaMEHTAJIbHBIX MMOHATHI, 3aKOHOB U TEOPUN XUMHH, COBPEMEHHBIX
HpeI[CTaBJ'IeHI/II\/'I [0) CTpOCHI/II/I BCIICCTBA Ha pa3HBIX ypOBHHX — aTOMHOM, I/IOHHO-MOJ'ICKyJ'ISIpHOM,
HaI[MOJ'IeKy.]UIpHOM, [0) TepMOI[HHaMquCKHX U KHUHCTHYCCKHUX 3aKOHOMepHOCT$IX HpOTeKaHI/ISI
XUMHUYCCKUX peaxunﬁ, 0 XUMHUYCCKOM paBHOBeCI/II/I, paCTBOan u I[I/ICHCI)CHI)IX CHUCTEMaAX, 06
O6IHI/IX H&y‘IHI:vIX HpI/IHIlI/IHaX XUMHUYECKOT O HpOI/ISBOILCTBa;

dbopmupoBaHre y OOy4arOMUXCS OCO3HAHHOTO TIOHMMAHHMS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYCCKUX 3H3HHI>1 JJIA O6’I)$ICHeHI/I$I KITFOUYECBBIX I/I)IGf/i 158 HpO6J'IeM COBpeMeHHOfI XUMHHU, OJI1
OOBSCHEHUSI W TIPOTHO3WUPOBAHMS SBJICHUM, WMEIOIIUX €CTeCTBEHHO-HAYYHYIO TMPHUPOIY;
FpaMOTHOFO peI_HeHI/IH npo6neM, CBA3AaHHBIX C XI/IMI/IGﬁ, HpOFHOSI/IpOBaHI/IH, aHaJIn3a U OIICHKHU C
MO3UIIMI  DKOJIOTMYECKOW  O€30MacHOCTH  TOCHENCTBHI  OBITOBOM W MPOU3BOICTBEHHOM
NESTETPHOCTH YEJIOBEKa, CBA3AaHHOM C XWMHUYECKHM IPOW3BOJICTBOM, HCIIOJIb30BAaHUEM |
nepepaboTKOM BEIIECTB;

yIIIyOJICHHE TPECTAaBICHUN O HAayYHBIX METOJaX MO3HAHUS, HEOOXOTUMBIX Il MPHOOpETEHUS
YMEHUU OPHUEHTHUPOBATHCS B MHUPE BEUIECTB U OOBSCHEHUS XWMHUYCCKHX SIBJICHUH, WMEIOIINX
MECTO B IIPUPO/IE, B IPAKTUICCKON ACSITEIHPHOCTH U TTOBCEIHEBHOM KH3HU.

B nutane peanu3zanuu nepBooYepeIHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIUX (YHKIMH 1[ETOCTHOM CHCTEMBbI
cpenHero o6miero oOpa3oBaHMsI IPU U3YYEHUH IpeaMera «XuMus» Ha YriayOlnEHHOM YpPOBHE 0COOYIO
aKTyaJIbHOCTh MPUOOPETAIOT TaKUEe LIEIH U 33Ja4H, KaK:

BOCIUTaHUE YOEKIEHHOCTH B IIO3HABAEMOCTH SIBJICHHUH MPHPOJIbI, YBAKEHUS K MPOIECCY
TBOPYECTBA B OOJACTH TEOPETHYECKUX M MPUKIAIHBIX HCCICIOBAHUI B XMMHUH, (HOPMUPOBAHUE
MHUPOBO33PEHHS, COOTBETCTBYIOIIETO0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBALMK K OOYYEHHIO M IIO3HAHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITMTAHHIO HA OCHOBE YCBOEHHsI OOIIEUEIIOBEUCCKUX [ICHHOCTEIH;

pa3BUTHE T[O3HABATCIbHBIX HWHTEPECOB, HMHTC/UICKTYAlbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyuaromuxcs, (GOPMHUPOBAHHWE Yy HHUX CO3HATEILHOIO OTHOIICHHS K €aMOOOpa30BaHUIO U
HEMPEPHIBHOMY OOpa30BaHUIO0 KaK YCIOBHIO YCIEHIHOW MPOGEeCCHOHAIBHON M OOIIECTBEHHOU
JeSATETbHOCTH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO M TOTPEOHOCTH B 370POBOM
oOpase KHU3HU;

(dbopMupoBaHHE YMEHUI U HABBIKOB Pa3yMHOTO TMPHUPOJIOTIONB30BAHUS, PA3BUTHE DKOJOTHUCCKOM
KYJIBTYpPbI, IPUOOPETEHHE OTBITa OOIIECTBEHHO-TIOJIE3HOM 3KOJIOTMYECKOMN JIEATEILHOCTH.

OO1ee yrcno 4acoB, MPEeIyCMOTPEHHBIX AJIS U3YyYSHHs] XUMUU Ha YTITyOJIEHHOM YPOBHE CPEAHETO O0IIero
obpa3zoBanus, coctasisier 204 gacos: B 10 xmacce — 102 gaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3
yaca B HEJIEIIO).

COJEP)KAHUE OBYYEHMUAA
10 KUIIACC
OPTAHNYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOM XUMHUH.



[IpenMer u 3HAaYEHWE OPraHUYECKOW XUMHUH, MPEACTABICHUE O MHOTO00pa3Wu OPraHHUYECKUX
COCIMHECHUM.

DJNEeKTPOHHOE CTPOCHME aTOMa YIJepoja: OCHOBHOE W BO30YXIEHHOE COCTOSHUS. BaneHTHble
BO3MOXHOCTH aroMa yriepoja. XUMUYEeCKasi CBS3b B OPTaHMUYECKUX COCAMHCHUSAX. THIbI THOPHUAN3AINH
aTOMHBIX opOuTaneil yriepoma. MexaHu3Mbl 00pa30BaHMsS KOBAJEHTHOW CBs3M (OOMEHHBIH M JTOHOPHO-
aKIEenTOpHBIN). THUITBI TIepeKPBIBAHUS aTOMHBIX OpOUTaleH, G- U M-cBs3u. OauHapHAs, TBOWHAS U TpOWHAs
cBsi3b. CriocoObI pa3pbiBa CBsA3€i B MOJIEKYJaX OpraHu4eckux BemiecTB. IloHsATHE 0 CBOOOAHOM paauKaie,
HyKJeoduie u snexrpodue.

Teopust ctpoeHuss opranvndeckux coenuHeHud A.M. ByrinepoBa u COBpEeMEHHBIE MPEACTABICHUS O
CTPYKTYpE MOJEKYyJd. 3Hau€HUE TEOPUM CTPOECHHUS OPraHMYeCKUMX COEAUHEHMH. MonekyispHble Hu
CTpYKTypHBIC (popMyinbl. CTpykTypHBbIE (OPMYJIBI pa3IMYHBIX BHJIOB: pa3BEPHYTas, COKpaIIEHHAS,
ckenetHasd. M3omepus. Buasl mzomepuu: CTpyKTYpHas, HPOCTPAHCTBEHHAs. OJIEKTPOHHBbIE I(PQPEKTHl B
MOJIEKYJIaX OpraHMYeCKUX COSAMHEHUN (MHIYKTUBHBIN U ME30MEPHBIN d3PPEKTHI).

[IpencraBnenne o KiaccUpHUKaMU OopraHuueckux BemiecTB. [loHsATHE 0 (yHKIIMOHANBHOUM Trpymme.
I'omonorust. I'omonornyeckue psasl. Cucremarnueckas HOMEHKJIATypa OpPraHMYECKUX COEAMHEHUN
(IUPAC) u TpuBHaIbHbIC HA3BaHUS OT/CIBHBIX MPEJICTABUTEIICH.

OcobenHoct u KiIaccHu(PUKaMsg OpraHUYecKuX peakiuid. OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC
peaKIny B OPraHUIECKON XUMHH.

DKclepuMEHTAIbHbIE METOIbl U3yYEHHs BELIECTB U UX IMPEBpPALICHHI: 03HAKOMIIEHHE ¢ 00pa3laMu
OpraHMYEeCKUX BEIIECTB M MaTepUallaMHd Ha UX OCHOBE, OIBITHI [0 MPEBPAIICHUIO OPraHUYECKUX BEIECTB
Mpu HarpeBaHuu (TJIaBjeHUE, OOYTIMBaHWUE W TOpPEHHWE), KOHCTPYMPOBAHUE MOJIEINCH MOJICKYII
OpraHMYECKUX BEIECTB.

YrieBoaopoabl.

Anxanpl. ['oMonornueckuii psii akaHoB, o0mias hopmysna, HOMEHKIATypa U H30MEPHs. DJIEKTPOHHOE
¥ TPOCTPAHCTBEHHOE CTPOEHHE MOJEKyN alKaHOB, SP-TMOpHIM3alis aTOMHBIX OpOMTajell yriaepona, G-
CBA3b. PU3HUECKHE CBOMCTBA AJIKAHOB.

XHWMHMYECKHE CBOMCTBA QJIKAaHOB: PEAKUWM 3aMEIICHMs, W30MEpHU3alUH, JECTUIPUPOBAHUSA,
UMKJIW3alMY, [UPOJN3a, KpPEeKWHra, ropenus. lIpeacraBieHne O MeXaHHW3ME pEaKkUUi paguKaIbHOIO
3aMEeIIeHUS.

Haxoxpaenue B mpupoe. CriocoObl OTydeHHUs U IPUMEHEHHUE aJIKaHOB.

Huknoankansl. O6mas dhopmyina, HOMEHKIAaTypa U uzomepus. OcoOEHHOCTH CTPOEHUSI U XUMHUYECKUX
CBOMCTB MaJjbIX (IIMKIONPOIIaH, MUKIOOyTaH) U OOBIYHBIX (IIMKJIONECHTAH, ITUKIIOTEKCAH) IMKJIOAIKaHOB.
CriocoObl MosTyuyeHus: ¥ IPUMEHEHHUE [IUKJIOAIKAHOB.

Ankensl. ['oMosornueckuit psig ankeHoB, oOmas Qopmyna, HOMEHKIATypa. OJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/ allKeHOB, SP>-THOPUIM3ALUs aTOMHBIX OpOUTasIell yriueposa, G- U -
cBs3u. CTpykTypHass u TreoMerpuueckas (muc-TpaHc-) wuzomepusi. Dusmueckue CBOWCTBA AIKEHOB.
XUMHUYECKUE CBOMCTBA: pEaKUUM IPUCOCIMHEHUs, 3aMEIIECHUS B O-MOJOXKEHUE IpU JIBOMHOM CBS3H,
noiaumepusaumn U okucienus. IIpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuuMyu Ha JBOWHYIO CBS3b.
CriocoObl MosTydeHus: U TPUMEHEHUE aJIKEeHOB.

Anxanuensl. Knaccudukarms ankaaueHOB (CONPsDKEHHBIC, HW30JUPOBAHHBIC, KYMYAUPOBAHHbLE).
Oco0OeHHOCTH DJMEKTPOHHOTO CTPOEHUS M XUMHUYECKUX CBOWCTB COMPsDKEHHBIX naueHoB, 1,2- u 1,4-
npucoenuHenue. [lonumepusanus conpsbkEHHBIX ueH0B. CrocoObl MOTYUYeHHs ¥ TPUMEHEHHE alKaUeHOB.

Ankunbl. ['oMoioTryecKuil ps alkuHOB, oO1as Gopmysa, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl alKWHOB, SP-THOpHAM3alMs aTOMHBIX opOuTanei yriepoja.
®u3nyuecKkrue CBOMCTBA AJIKMHOB. XMUMHUYECKHME CBOMCTBA: PEAKUUHU MPUCOECAUHEHUS, IUMEPU3ALHUHU U
TpuMepHu3aluy, okuciaeHus. KucnotHele cBOWCTBa aJKUHOB, HMMEIOUIMX KOHIIEBYIO TPOHHYIO CBSI3b.
KauecTBeHHBIC peakiy Ha TPOHHYIO CBsI3b. CIIOCOOBI MOMyYeHUS U IPUMEHEHHUE alTKUHOB.

ApoMarudeckue yriaeBoAopoasl (apeHsl). ['oMonormueckuid ps  apeHoB, obmas ¢opmyna,
HOMEHKJIaTypa ¥ U30MepHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIbl OeH301a. Pusnueckue
CBOICTBa apeHoB. XMMHUYECKHE CBOMCTBAa OEH30J1a M €ro rOMOJIOTOB: PEAKIMU 3aMEIIeHUsl B OEH30JbHOM
KOJIbIIE H YIJIEBOJAOPOTHOM pajJuKalle, PEaKIHH TMPUCOCIUHEHHS, OKHCIECHHE TOMOJIOTOB OeH307a.



[IpencraBnenne 00 OpPUEHTHPYIOIIEM JCHCTBUM 3aMecTHTENed B OCH30JbHOM KOJbIIE Ha NpUMEpe
QJIKWIBHBIX PaJUKaJIOB, KapOOKCWIbHOM, T'MAPOKCHIIBHOM, aMMHO- WM HUTPOTPYIIbI, aTOMOB T'aJIOT€HOB.
OCOOCHHOCTH XMMHYECKMX CBOMCTB cTupoia. I[lomumepusanus cruposa. CrnocoObl MOMY4YeHUS H
IIPUMEHEHHE aPOMATUUYECKHUX YIJIEBOJOPOJIOB.

[Tpuponusiii ra3. [lomyrueie HedTsHBIE Tra3el. Hedts u e€ mpoucxoxxaenune. KameHHbIH yrois u
MPOIYKTHl ero rmepepabotku. CrocoObl mepepaboTku He(TH: TMEeperoHka, KPEKUHT (TePMUYCCKHIA,
KaTaluTHueckuii), pudopmunr, nuposus. IIpoaykrel mnepepaboTku HePTH, HX NPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas cBsA3b MEXY Pa3IMYHBIMU KJIACCAMH YTJIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIONeHIIPOU3BOJHBIX YIJIEBOJAOPOJOB. Peakuuu 3aMerieHusl rajoreHa Ha
TUIPOKCOTPYIILY, HUTPOIPYIIITY, [IMAHOTPYIIILY, aMUHOTpYIIy. /[eficTBUEe Ha rajJoreHIporu3BOIHbIE BOJHOIO
U CIIUPTOBOIO pacTBOpa WIENOYM. B3auMoaencTBue NUrajoreHajakaHOB ¢ MarHueM W HUHKOM. I[lonsAthe o
METAJJIOOPraHUYEeCKUX COeIuHEHUsX. lcnonb30BaHuEe TrajJoreHNpOU3BOIHBIX YIJIEBOJOPOJOB B OBITY,
TEXHUKE U NPU CUHTE3€ OPraHN4YeCKHUX BEIIECTB.

DKCIIepUMEHTAJIbHBIE METO/bl W3YYEHHs BEUIECTB M UX IHpPEBpalleHUuil: H3ydeHHe (U3NUECKUX
CBOJICTB YIJIEBOJOPOJIOB (PacTBOPUMOCTh), KAUECTBEHHBIX pPEaKUUi YriIeBOJOPOAOB Pa3IMYHBIX KJIACCOB
(oOecrBeurBaHre OPOMHOM MJIM MOJTHOM BOJIBI, pacTBOpa MEpMaHIraHara Kajus, B3aMMOIEHCTBHE alleTUIIEHA
C aMMHUa4yHBIM pacTBOpoM okcuna cepedpa(l)), kauecTBeHHOEe OOHapy)KE€HHE YIJepoJa W BOJOpOJa B
OpraHMYECKUX BEIECTBaX, MOJYYEHHE ATUJIEHA U U3yYEHHUE €ro CBOICTB, O3HAKOMIIEHHE C KOJUIEKIUSMU
«Hedptp» m «Yromp», ¢ oOpa3laMu IIacTMacc, KaydyKOB M PE3HHBI, MOJIEIMPOBAHHE MOJIEKYI
YTIEBOJAOPOJIOB U TaJIOT€HIIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kucaopoacoaep:xanme oprannyeckue coeiMHeHUs.

[IpenenbHble onHOATOMHBIE cHUpTh. CTpoeHHE MOJIeKyNl (Ha HpHUMepe METaHoJla M ATAHOJA).
I'omonoruueckuil psa, obmas ¢opmyna, H30Mepus, HOMEHKJIATypa U Kiaccupukauus. Dusnueckue
CBOMCTBA IpENEIbHBIX OJHOATOMHBIX CIHUPTOB. BOIOpPOJHBIE CBA3M MEXAY MOJEKYJIaMH CIIHPTOB.
XUMHYECKHE CBOWCTBA: PEAKUMM  3aMCLIEHUs, JErMApaTalud, OKHUCICHHUS, B3aUMOJCHCTBUE C
OPraHMYECKHMH M HEOPraHMYEeCKMMM KucinoTamu. KadecTBeHHas peakuus Ha OJHOATOMHBIC CIIMPTHI
JlelicTBUE 3TaHOJIA U METAHOJIA HAa OPraHu3M yenoBeka. CrocoObl MOJIydyeHHs U IPUMEHEHUE OTHOATOMHBIX
CIIUPTOB.

IIpocTsle 3¢upbl, HOMeHKIaTypa 1 n3omepus. OcoOeHHOCTH (PU3NYECKUX U XMMUYECKUX CBOMCTB.

MHOroaToOMHBIE CHOUPTHI — JTWICHIVIMKOJIb WM INMUepuH. DU3NYECKHME UM XUMHUYECKHE CBOMCTBA:
peakuuyu 3aMEIleHUs, B3aUMOJIECHCTBUE ¢ OPraHUYECKUMH M HEOPraHWYECKUMH KUCJIOTaMM, Ka4eCTBEHHAs
peakuys Ha MHOTOaTOMHbIE CIUPTHL. [IpencTaBiieHre 0 MeXaHU3Me peakuil HyKi1eo(GUuIbHOTO 3aMeLCHHMS.
JlelicTBue Ha opraHu3sM yenoBeka. CriocoObl NOIy4eHUs M IPUMEHEHHE MHOIOATOMHBIX CIIUPTOB.

@enosi. CTpoeHHE MOJEKYNbl, B3aMMHOE BIMSHHME TMIPOKCOIPYIIBl W OEH30JBHOTO sJIpa.
dusnueckue cBoiictBa (eHosa. OCOOEHHOCTH XUMHUYECKUX CBOUCTB (peHosa. KauecTBeHHbIE peakuuu Ha
¢enon. TokcuuHocTh (eHona. CriocoObl moiaydyeHuss U npuMeHeHue ¢enona. DeHondopmanbaeruaHas
CMOJIa.

KapOoHusbHBIE COEAMHEHMS] — allbAETH/Ibl U KETOHBL. DJIEKTPOHHOE CTPOCHUE KapOOHUIBHOM IPYIIIBI.
I'omonoruueckue psijipl ajlbAETUI0B U KETOHOB, 0011as ¢popMyna, U30Mepus U HOMEHKJIaTypa. dusnueckue
CBOMCTBA aJIbAETUIOB U KETOHOB. XMMUYECKUE CBOICTBA aJIbJIETUI0OB U KETOHOB: PEaKLUU ITPUCOCANHEHHUS.
OxucneHue aabAEru/ioB, KaueCTBEHHblE peakIMM Ha anbjeruipl. CrnocoObl MOJydeHHs U NPUMEHEHHe
QJIBJIETUJIOB U KETOHOB.

OnHOOCHOBHBIE MpezeIbHbIe KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJIEKYJ KapOOHOBBIX
KucIoT. M3omepus m HoMeHKinarypa. Pusnmyeckue CBOMCTBA OJHOOCHOBHBIX IPENEIBHBIX KapOOHOBBIX
KUCIOT. BoopoiHbIe CBSI3M MEXy MOJEKyJIaMU KapOOHOBBIX KUCIOT. XUMUYECKHUE CBOMCTBA: KUCIOTHBIE
CBOMCTBa, peakuus 3TepU(PUKALUU, peaKIUH C y4aCTHEM YIJIEBOJAOPOAHOro paaukaiga. OcoOeHHOCTH
CBOMCTB MypaBbMHOW KuUCIOTHI. IIoHATHE O MPOU3BOJHBIX KAPOOHOBBIX KHUCIOT — CJOXHBIX 3(]upax.
Muoroo6pa3ue kapOoHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HENpPEIENbHBIX U apOMAaTHYECKUX KapOOHOBBIX
KHCJIOT, JUKapOOHOBBIX KHCIOT, THAPOKCUKApOOHOBBIX KHUCIOT. IlpercraBuTenu BHICIIUX KapOOHOBBIX



KHCJIOT: CTEapUHOBAasi, TMaJIbMUTHHOBAS, OJICUHOBAs, JUHONE8As, JUHONEH08ass KUCIOThl. CrocoObl
MOJIy4YECHHUSI U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuslie 3¢upsl. ['omosnorndeckuit psa, obmas Gopmyna, nzomepuss 1 HoMeHKiIaTypa. Pusznyeckue
Y XMMUYECKUE CBOMCTBA: THPOJIN3 B KUCIION U IIEIIOYHOU Cpeae.

Kuper. Ctpoenue, Gpusnyeckre U XUMHUYECKHE CBOWCTBA JKHUPOB: THAPOJIHM3 B KUCION U IIEIOYHON
cpene. OcoOEHHOCTH CBOWCTB YKUPOB, COJACPIKALIMX OCTATKU HEMPECNbHBIX KUPHBIX KUCIOT. JKHUpHI B
IIPUPOJIE.

MBpBLT4 KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOIIEE JICHCTBHUE.

OOmas xapakTepucThka yrieBonoB. Kiaccudukamus yrieBonoB (MOHO-, M- U IOJHCAXApPHUIBI).
MoHocaxapuasl: TJIOK03a, (pykro3a, ramakro3a, pubo3a, ne3okcupubOo3a. Pduszndeckue CBONCTBA WU
HaxoxaeHue B npupoje. ®otocunTe3. XMMUYECKHE CBOMCTBA IITFOKO3bI: PEAKIIMY C YHaCTUEM CHUPTOBBIX U
aJIBJICTUIHOM TPYII, CIHPTOBOE M MOJIOYHOKHCIIOE OpokeHue. lIpuMeHeHue TiroKo3bl, €€ 3HaueHHE B
KU3HENESITENIbHOCTU opraHu3Ma. Jlucaxapuipl: caxaposa, MaibTo3a U JIakTo3a. BoccTaHaBnuBarouue u
HEBOCCTaHABIIMBAOIIKE Jaucaxapuiabl. ['maponus aucaxapuaoB. HaxoxzaeHue B mpuposie U NPUMEHEHHE.
[Tonucaxapuapl: Kpaxmai, IVIMKOTeH U Lenoio3a. CTpoeHHe MaKpOMOJIEKYNl Kpaxmaia, TJIUKOTeHa U
LEeJUToI03bl. PU3MYECKUEe CBOMCTBA KpaxMasa M LEJUIFI03bl. XMMUYECKHE CBOMCTBA KpaxMalla: THIPOJIN3,
KayecTBEHHasl peaklus ¢ HOoJOM. XHUMHUYECKHE CBOWCTBA UEJUIIOJO3bI: TUIPOJMU3, MOJIydeHHe 3(QUupoB
1estos03bl. [ToHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKclepuMEHTAIbHbIE METO/bl M3Yy4YEHHs BEIIECTB U UX MPEBPAIICHUN: PaCTBOPHUMOCTH PA3IUYHBIX
CHUPTOB B BOJE, B3aUMOJICHCTBUE 3TaHOJIa C HATPUEM, OKHCIIEHHWE STHJIOBOTO CIHpPTa B JIbJETH]l Ha
packal€HHOM METHOW TIPOBOJIOKE, OKHUCIEHHWE OSTUJIOBOTO CIHUPTa AUXPOMATOM Kaius (BO3MOKHO
UCIOJIb30BAHME  BHJIEOMATEpUANIOB), KadeCTBEHHbIE pEaKkUWW Ha ampAeruibl (C  THAPOKCHIIOM
mnammuHcepedpa(l) u ruapoxcunom menu(ll)), peakuus rimuuepuna ¢ ruapokcuaoM meau(ll), xumudeckue
CBOIICTBAa pacTBOpa YKCYCHOH KHCJIOTBI, B3aUMOJCHUCTBHE pacTBOpa IIOKO3bI ¢ ruapokcumoM Mmemu(ll),
B3aMMO/ICHCTBHE KpaxMala ¢ HOJIOM, PEIIEHHE SKCIEPUMEHTAIbHBIX 3a/1a4 1o TeMaM «CrupThl U (PEeHOIIBD»,
«Kap6oHoBbie KucI0Thl. CII0KHBIE YDUPBI».

A3oTcoaep:Kalye OpraHnyecKre CoeIMHEeHHu .

AMMHBI — OpraHM4eckue Ipou3BOAHbIE aMMuaka. Knaccupukanus aMuHOB: anudaTruyeckue Hu
apoMaTH4ecKHe; NepBUYHbIE, BTOPUUHbIE U TpeTHdHble. CTpoeHne MoJiekys, olmas Gopmyia, U30MepHs,
HOMEHKJIaTypa W (u3HUYeCKHe CBONHCTBA. XHMMHYECKOE CBOWCTBA alIM(ATHUECKUX AaMUHOB: OCHOBHBIE
CBOMCTBA, QJKWIMPOBAaHUE, B3aMMOJCHCTBHE IIEPBUYHBIX aMUHOB C a30THCTOM kucinoron. Coiun
QJIKWJIAMMOHMSL.

AHWINH — IIpEICTaBUTENb aMUHOB apoMarudeckoro pspa. CTpoeHue aHwIMHA. B3anmHOe BiausHHE
IpyII aTOMOB B MOJIeKyJle aHuIMHA. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA. KauecTBEHHbIE peakiuu
Ha aHwIMH. CrnocoObl NOJy4eHUs U IpuMeHeHue anudaTuueckux amuHOB. [losnyyeHue aHmiIMHa U3
HUTPOOECH30JIa.

Amunoxucnotel. Homenknarypa u usomepus. OTAenbHbIE IPEACTABUTENN O-aMUHOKHCIIOT: TJIMIIVH,
anaHuH. Pdusnyeckue CBOICTBA aMUHOKHMCIOT. XHMUYECKHE CBOICTBA aMUHOKHCIOT Kak aM((oTepHbIX
OpPraHUYeCKUX COCIMHEHMH, peaklus MOJUKOHJEHCAMH, 00pa3oBaHMe MENTHIHON cBA3U. buosornueckoe
3HaYeHUE aMMHOKHUCIOT. CHHTE3 ¥ THAPOIIN3 ENTUIOB.

benku xak mnpupoassle mnosumepsl. IlepBuyHas, BTOpUYHAsT M TPETUYHAs CTPYKTypa OEJIKOB.
XuMu4eckue CBONCTBa OETKOB: THAPOIIU3, IEHATYpaIHsl, KAYeCTBEHHbIE PEAKIIUN Ha OEJIKH.

DKcIepuMEeHTaIbHbIE METO/Ibl U3YUEHUs BEIECTB M UX IMPEBpAIleHuil: pacTBOpeHue OElKOB B BOJE,
JieHaTypauus OeTKOB IpU HarpeBaHUH, LIBETHbIE PEaKIMM Ha OEJIKH, pelleHue 3KCIIePUMEHTAIbHBIX 3aja4
10 TeMaM «A30TcoAepKalllie OPraHUYECKUE COETUHEHMS» U «Pacro3HaBaHue OPraHUYECKUX COETUHEHUID.

BricokomosiekyIsipHbIe COeTHHEHM.

OCHOBHBIE TOHATUS XUMHUU BBICOKOMOJIEKYJISPHBIX COEAMHEHUN: MOHOMED, NOJUMED, CTPYKTYPHOE
3B€HO, CTENEHb [OJIMMEpHU3alluM, CpeaHsAs MOJIeKyJasapHass Macca. (OCHOBHBIE METOAbl CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — ITOJIMMEPHU3ALUs U TOJIMKOHIEHCAIHSL.



ITonumepnsle Matepuansl. IlmactMaccel  (MOMMATHIIEH, MOJUIPONWIEH, MOJUBUHUWIXJIOPU,
MOJIUCTUPOJ,  TOJMMETHIMETAKPHIAT, TOJUKApOOHATHL, MOJMATWICHTepedTanaT). YTWIM3aus WU
nepepadoTKa IIACTHKA.

DnacToMepsl: HATypaJbHBIA KaydyK, CHHTETHYECKHE Kaydyku (OyTaJaMeHOBBIH, XJIOPOIPEHOBBIH,
M30IIPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJIOMNOK, LIEPCTh, IIEIK), UICKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CUHTETUYECKUE (KAaIIPOH U JIABCAH).

[Tomumepsl  crienMaNbHOTO Ha3HA4YeHUs (TE(IIOH, KeBJAp, OJIEKTPONPOBOMSIINE ITOJIUMEPHI,
OnopasnaraemMbple TIOJIUMEPHI).

DKCIepUMEHTAJIbHBIE METO/Ibl U3YyYEHHs BELECTB U UX IMPEBPALICHUI: O3HAKOMIIEHHE ¢ 00paslaMu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, Kay4yKOB, peIICHHE IKCIEPHUMEHTAIbHBIX 3a/ad I10
teMe «Pacro3HaBaHue MacTMacc U BOJIOKOHY.

Pacuérnble 3aaum.

Haxoxnenrue MonekyisipHoi (opMyJibl OpraHMYECKOTO COETUHEHHS TI0 MaCCOBBIM JIOJISIM AJIEMEHTOB,
BXOJIMX B €r0 COCTaB, HAXOXKJEHHE MOJIEKYISIpHOU (POpMySbl OpPraHMYECKOro COEAMHEHMs IO Macce
(00BEMY) MpPOJYKTOB CropaHusi, IO KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB pEaKLIUU H/WIN
UCXOJHBIX BEIECTB, YCTAHOBJEHHE CTPYKTYpHOH (OPMYNbI OpPraHWYECKOro BELIECTBA HAa OCHOBE €ro
XUMHMUYECKUX CBOMCTB MJIM CHOCOOOB MOJY4YEHMS, OIpPENEICHHE JOJM BbIXOJAa MPOJYKTa peakluu OT
TEOPETUYECKH BO3MOMHOTO.

MexnpeaMeTHbIE CBS3H.

Peanmu3amuss MeXnpeaMeTHbIX CBs3€dM IpU  M3y4YEeHUWH oOpraHudeckod xmmuu B 10 Kiacce
OCYILIECTBJISIETCSl Yepe3 HCMOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHSTUN, TaKk M TOHSATHM,
MPUHSATHIX B OT/AEIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1u1re ecTecTBEHHO-HaYYHbIE TIOHATHS: SABJICHHE, HAyYHBIH (aKT, TMUIIOTE3a, TEOPUs, 3aKOH, aHAJIM3,
CHHTE3, KIaccupuKalus, HabIroieHUe, N3MEPEHNE, SKCIIEPUMEHT, MO/JIEIb, MOIETTMPOBAHUE.

®du3uKa: Marepus, aTroM, OJEKTPOH, MNPOTOH, HEHUTPOH, MOJIEKYJad, HSHEPreTUYECKUH YpPOBEHb,
BEIIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSHHE BELIECTBA, (PU3MUECKUE BEJIWYMHBI, €IUHHUIIBI U3MEPEHHUS,
CKOPOCTb, DJHEPTHUs, Macca.

buonorus:  kneTka, opraHusM, JKOcucTeMma, Ouocdepa, MeTabOIM3M, HACJIEICTBEHHOCTD,
aBTOTPOGHBIN U reTepoTpOo(HBIN TUII TUTAHUSA, OpOXKEHUE, POTOCUHTES, bIXaHUE, OCJIKH, YIIIEBO/IbI, XKUPHI,
HYKJICMHOBBIE KHCIIOThI, ()EPMEHTBHI.

I'eorpadusi: nosie3Hple UCKONIAEMBbl€, TOIIIUBO.

TexHosIoTHs: MUILEBbIE IPOAYKTHI, OCHOBBI PAlJMOHAJIBHOTO NTUTaHUs, MOIOIAE CPEICTBA, MATEPHUATIBI
U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJJACC
OBIHIAS 1 HEOPTAHHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUN 3eMeHT. M3otonbl. CTpoeHue 3JIEKTPOHHBIX 000JI0UYeK
aTOMOB, KBaHTOBBIE UMCJIAa. DHEPreTUYECKUEe YPOBHU U MOIYypOBHH. AToMHBIe opOuTanu. Knaccudukanus
XAMHUYECKHX 3JeMEHTOB (S-, p-, d-, f-amemenTsI). Pacmpesenenue 31eKTPOHOB MO ATOMHBIM OPOUTAIISIM.
DNeKTpOHHBIE KOHQUTYpAllMd aTOMOB JJEMEHTOB TEePBOrO—4EeTBEPTOrO MEPUOJAOB B OCHOBHOM H
BO30Y)KIEHHOM COCTOSIHUU, SJIEKTPOHHBIE KOH(UTYpALlMH HOHOB. DIEKTPOOTPUIIATENBHOCTD.

[lepuoanueckuii 3axkoH u [lepuoanueckas cucrtema xumudeckux semeHToB .M. Menaeneesa. CBsi3b
MEPUOINYECKOr0 3aKkoHa U llepuoandeckol CUCTEMBI XMMHUUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOPHUEHN
CTpPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XHMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH
MPOCTBIX M CJOXHBIX BELIECTB MO TpynmnamM M IepuoiaM. 3HA4Y€HHE Mepuoanyeckoro 3akona J[.M.
MeHpeneena.

XuMuueckas CBiI3b. BHIBI XUMHUYECKOM CBS3U: KOBaJCHTHAs, MOHHAsA, MeTalimueckas. MexaHu3Mbl
o0pa3oBaHUsl KOBAJICHTHON CBs3M: OOMEHHBIH W JIOHOPHO-aKIENITOPHBIM. DHEpruss W JUIMHA CBS3H.



ITonsipHOCTbH, HANIPABJIEHHOCTh M HACHIIIAEMOCTh KOBaJIEHTHOU cBsA3U. KpaTHble cBs3u. BonoponHas cBA3b.
MexMoNeKyJIIpHbIE B3aUMOJEHCTBUS.

BaneHTHOCTh 1 BaJIeHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b JIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C UX
r€OMETPUYECKHUM CTPOEHUEM (Ha IPUMEPE COEAMHEHUN 2JIEMEHTOB BTOPOIO IEPUOA).

IIpencraBnenue 0 KOMIIIEKCHBIX COCIMHECHMUSIX. Cocras KOMIIJIEKCHOI'O HOHA:
KOMIUIEKCO0Opa3oBareib, JUraHabl. 3HaUeHUE KOMIUICKCHBIX coenanHeHui. [ToHaTne 0 KOOpaAuHAMOHHOM
XUMHH.

BemectBa MOJIEKYJISIDHOIO W HEMOJIEKYISIPHOTO CTPOEHHs. THUIBI KPHUCTAJUIMYECKHX PEIETOK
(CTpYKTYp) U CBOMCTBA BEILIECTB.

[Tonatue o nucnepcHbIX cuctemax. Mctunueie pactBopsl. IIpencraBiieHre 0 KOJUIOMIHBIX pacTBOPax.
CriocoObl  BbIpa)K€HUSI KOHIIEHTpAllMM pacTBOPOB: MaccoBas [OJs BEIIECTBA B pPacTBOPE, MOJISIpHas
KOHIIeHTpauys. HacbleHHble 1 HEHACHIIEHHBIE PaCTBOPHI, PACTBOPUMOCTh. KpucTtamtoruaparsl.

Knaccudukanuss 1 HOMEHKIAaTypa HEOPraHWYECKHX BeEIleCTB. TpHBHANbHBIE Ha3BaHUS OTIENbHBIX
MIPEACTABUTENEN HEOPraHUYECKUX BEIIECTB.

Knaccudpukanuss XuMUYECKMX peaklMid B HEOPraHM4ecKOM M OpraHW4yecKkol XWMHH. 3aKoH
COXpPaHEHHUsI MacChl BELIECTB; 3aKOH COXPAHEHUs M IPEBPAILCHHS SHEPTHH IPH XUMHYECKUX PEAKIUAX.
TennoBbie 3¢ hekThl XUMHUYECKUX peakiuil. TepMoXuMHUUecKue ypaBHEHHU .

CKOpoCcTh XMMHUYECKOW peakuuu, €€ 3aBHUCHUMOCTb OT pa3Iu4HbIX (akTopoB. l'oMOreHHnle u
reTeporeHHble peakuu. Katanus u karanms3aTopsl.

O0Opatumble W HeOOpaTHMbIE peaknuu. XUMHYECKoe paBHOBecHe. KoHCTaHTA XMMHYECKOTO
paBHOBecHs. DakTOphI, BIMAIONNE HA IMOJIOKEHHUE XMMHYECKOTO PABHOBECHUS: TEMIIEpaTypa, JABJICHHUE U
KOHIIEHTPAIIMH BEIIECTB, y4acTBYIOIMX B peakiuu. [Ipunmnun Jle [llarense.

OnexTponuTHueckas auccouuanus. CuiibHble U ciadble nekTposnThl. CTenens aucconuanuu. Cpena
BOJHBIX PAcTBOPOB: KHCIOTHAs, HEWTpasibHas, IienoudHas. Bonxopoasslii mokaszarens (PH) pactBopa.
IM'uaponus coneii. Peakiiuu noHHOTO OOMEHa.

OKHCIIUTENBEHO-BOCCTAHOBUTENbHBIE peakunu. CTeneHp okuciaeHus. OKUCIUTENIb U BOCCTAHOBUTEIIb.
IIpouneccel OKHMCIEHHST W BOCCTAHOBJICHMS. BaKHEWINIME OKUCIUTENIM M BOCCTAaHOBUTENW. Meron
AIIEKTPOHHOTO GasiaHca. DIEeKTPOJIU3 PaCTBOPOB U PACIIIIABOB BEIIECTB.

OKCHEpPUMEHTAIbHBIE METOJIbl M3YYEHHsI BEIIECTB M MX IPEBPALICHUMN: pa3IOKEHHE NEPOKCHIA
BOJIOpPOJa B MPUCYTCTBUM KATAIM3aTOpPa, MOJEIM KPUCTAUIMYECKUX PEIIETOK, IPOBEACHHE peakUuu
MOHHOTO OOMEHa, OIpEeIesIeHHe Cpelbl PAcTBOPOB C IOMOIIBI0 HWHAWKATOPOB, HU3yYEHUE BIIUSAHUA
pa3auyYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIMH U MOJIO)KEHUE XUMUYECKOTO PaBHOBECHSI.

Heopranuueckasi xummusi.

[Tonoxxenne HemeramnoB B llepronnueckoi cucreme xumudeckux snemeHtoB [[.M. MenneneeBa u
OCOOCHHOCTH CTpOCHHUS HX aToMoB. Du3nueckue CBONCTBA HEMETAUIOB. AIJIOTPONHS HEMETAIOB (Ha
npuMepe KUCIopoia, cepsl, hocdopa u yriaeposa).

Bonopon. [lonyuenue, pusnueckue 1 XMMUYECKUE CBOIMCTBA: PEaKIMU ¢ METaNIaMU U HeMeTallJlaMH,
BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ npuabl. TOMIMBHBIE 2IIEMEHTBHI.

lanorensl. Haxoxknenue B mpupojie, CocoObl MOMydeHUs, (PU3NYECKHE U XUMHUYECKHE CBOWCTBA.
lanorenoBomopoabl. BaxHeilmme KucnopoacoAepkaiue coeluHeHus ranoreHoB. JlaGopaTopHbie u
IIPOMBIIIICHHBIE CIIOCOOBI MOJTyYeHUs TaJloreHoB. [IpuMeHeHne raloreHoB U UX COeIMHEHHH.

Kucnopon, o30H. JlabopaTtopHble U MPOMBILIUIEHHbIE CLIOCOOBI MOJIyYeHHsI Kucnopoaa. Puzndeckue u
XMUMHMUYECKHE CBOMCTBA U IPUMEHEHHUE KUCIOPO1a ¥ 030HA. OKCUIBI U IEPOKCHIBI.

Cepa. HaxoxzaeHue B MpHpoJE, CIOCOObI MONydeHHs, (U3MUYECKHe M XHUMHUYECKHE CBOMCTBa.
CepoBonopona, cynbuasl. Oxeun cepoi(1V), oxcun cepoi(VI). CepHrictas u cepHast KHUCIOTHI U UX COJIH.
OcoOeHHOCTH CBOUCTB CepHOM KUCIOTHL. [IpruMeHeHne cepsl u e€ coeIMHEeHU.

A30T1. HaxoxieHue B pupo/ie, CiocoObl MOTydeHus], PU3MUECKHe U XUMHYECKHE CBOMCTBA. AMMMAK,
HUTpUAbL. OKcuabl a30Ta. A30THUCTast UM a30THas KUCIOTHI M UX coiu. OCOOEHHOCTH CBOMCTB a30THOM
KUCIOTHL. [IpuMeHenne a3oTa u ero coelMHeHUN. A30THBIE YI0OpEeHHUS.



®ocdop. Haxoxaenue B mpupoje, crnocoObl MOTydeHUs, (U3NUYECKUe W XUMUYECKHE CBOMCTBA.
@ochuner u pochun. Oxcuabl pochopa, hochopHas kucnora u e€ comu. [lpumenenue dochopa u ero
coequHeHuil. @ochopHbIe yIoOpeHuUs.

VYraepon, HaxoXIeHHE B TpUpoje. AIOTponHble Moaudukanuud. DPH3UYECKUE W XUMHUYECKHE
CBOWCTBa MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepoxoMm. Oxcua yraepona(ll), oxcun yrneponma(lV),
yroJibHasi KUCIOTa U €€ CONMM. AKTMBHPOBAaHHBIN yroib, aacopouus. PymuepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IpuMeHeHne npoCThIX BemecTB, 00pa30BaHHBIX YIIIEPOJOM, H €r0 COSANHEHHH.

Kpemunii. HaxoxneHue B mpupoje, CIOCOOBI MOJydeHHUs, (PU3UUYECKUE U XUMHUYECKHE CBOMCTBA.
Oxcup kpeMuuda(1V), kpemHueBas KucioTa, cuiMkarsl. llpumenenne kpeMHus u ero coegquHeHui. Crekio,
€ro NOoJIy4eHHE, BUJIbI CTEKJIA.

[Tonoxenue merannos B Ilepuonuueckoil cucteMe XUMHUYECKUX 31€MEHTOB. OCOOEHHOCTH CTPOECHHUS
AIIEKTPOHHBIX 000J04YeK aromMoB MeTayuioB. OOmme ¢usndeckue CcBOicTBa MeTayuioB. llpumenenue
METaJJIOB B ObITY M TexHUKe. CIIaBbl METaIJIOB.

DONEeKTPOXUMHUECKUN psAJ HanpsokeHUu MeTtauioB. OOmue crnocoObl TMOMYYEHHS METaJUIoB:
TUIPOMETAJUTYPIHsl, MUPOMETAITYprus, 3nekTpomeTautyprus. [lonstue o koppo3un meramioB. CrnocoOb!
3alUTHI OT KOPPO3HUH.

Obmas xapakrepuctuka meTtaioB |A-rpynnsl [leproguueckoil cUCTEMBl XMMHUYECKUX AJIEMEHTOB.
Harpuit u kanuii: monydenue, Gpu3NUIeCKue U XMMHUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M MX
COETMHEHU M.

O6bmas xapaktepuctuka metamioB IA-rpynnsl [lepuoanueckoit cucteMbl XUMHUYECKUX AJIEMEHTOB.
Marnuii ¥ KanbplUui: nonydyeHue, Gu3nuecKue U XUMHYECKUEe CBOMCTBA, MPUMEHEHHE MPOCTHIX BEUIECTB U
ux coeuHeHui. JKECTKOCTh BO/IBI M CIIOCOOBI €€ yCTpaHEeHHUS.

AnoMUHMI: TosydeHue, Gu3nueckue U XMMHUYECKHE CBOMCTBA, IPUMEHEHHUE MPOCTOro BEIIeCTBA U
ero coeauHeHwil. AmdoTepHbIE CBOMCTBa OKCHAAa U THAPOKCHIA AIIOMHHUS, THIPOKCOKOMILIECKCHI
QTFOMUHHUSL.

OO6mrast xapakTepucTHKa MeTaioB MmoOounbix noarpynn (b-rpymm) Ilepumoamueckoil CUCTEMBI
XUMHYECKUX 3JIEMEHTOB.

dusnuecKkue ¥ XUMUYECKHE CBOMCTBA XpoMa H ero coeamueHuit. Oxcuabl u ruapokcuant xpoma(ll),
xpoMma(lll) u xpoma(VI). XpomaTsl 1 JUXpoMaThl, UX OKHUCIHTENIbHBIE CBOKCTBA. [lomyueHne u npuMeHeHHE
Xpoma.

@u3nueckue M XUMHUYECKHME CBOMCTBA MapraHiia M €ro coeAuHeHuil. Baxuelmme coeauHEHUs
mapranna(ll), mapranmna(lV), mapranna(VI) u mapraama(VIl). I[lepmanranat kaims, €ro OKHCIUTEIbHBIC
CBOWCTBA.

Ouznyeckue U XUMHUYECKUE CBOMCTBA >keje3a U ero coearHeHud. OKCHIbI, THUIPOKCHIIBI U COJIU
xenesza(ll) u xenesa(lll). [Tonyduenue u mpuMeHeHHe KeJe3a U €ro CIIJIaBOB.

duznyeckue U XuMUYECKHe CBONCTBA Meau U e€ coequHeHuil. [lomydenne u npuMeHeHne Meau u eé
COEIMHEHU.

Huuk: nomydyenuwe, (U3NYECKHE U XUMHUYECKHE CBOHCTBA. AMQOTEepHbIE CBOWCTBA OKCHUIA H
TUAPOKCUIA IMHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [I[puMeHeHne IMHKa U €r0 COeTUHEHU.

DKCIIepUMEHTAIbHBIE METOJbl M3y4YeHHsI BEIIECTB M UX MPEBpallleHUui: H3ydeHHe oO0pas3IoB
HEMEeTaJJIoB, TopeHue cepsl, ocdopa, kene3a, MarHus B KUCIOPOJIE, U3ydeHUE KOJUIEKIUN «MeTaibl U
CIIaBbl», B3aWMOJICHCTBHE IIEJOYHBIX M IIEJTOYHO3EMENbHBIX METAJUIOB C BOJOH (BO3MOKHO
HCI0JIb30BAHNE BUIECOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA U KEJIe3a C PACTBOPAMM KHCJIOT U ILIEJIOYEH,
KAueCTBEHHBIE PEAKIMM HAa HEOPraHWYEeCKHE aHUOHbI, KaTHOH BOJOpPOJa M KaTHOHBl METAJIOB,
B3aUMOJICHICTBUE THAPOKCHIOB AQIIOMHMHHMS M LMHKA C pacTBOpaMU KHUCIOT M IIENOYEH, peLICHHE
SKCIEPUMEHTANbHBIX 3a1ad nmo Ttemam «lamorens», «Cepa u e€ coeamHeHUs», «A30T U (ocop U ux
COeMHEHUs», «MeTabl IJIaBHBIX MOATPYII», «MeTallibl HOOOYHBIX TOIPYIII.

XuMHuS U KU3Hb.

Ponp xumum B oOecrieyeHUH YCTOWYMBOIO Pa3BUTHUs yenoBeuecTBa. [IoHATHE O HAayyHBIX METOJax
MIO3HAHUS M METOJOJIOTMM HAay4dyHOTO HccienoBaHus. HayuHble NPUHIMIBI OpraHU3allMyd XUMHUYECKOTO
npou3BoACTBa. [IpoMblluIeHHBIE CHOCOOBI MOMYYEHHUs Ba)KHEMIIMX BEIIECTB (Ha MpHUMEpe MPOU3BOJCTBA



aMMMaKa, CEpHOM KHCIOThI, MeTaHoja). [IpoMbllUIeHHBIE CIIOCOOBI MOJNYYeHHS METAJUIOB M CIUIABOB.
XUMHUYECKOe 3arpsa3HeHHE OKpYKalolled cpeasl W ero mnocienctBus. Poib xumMum B obecrieueHHH
SHEPreTUYECKON 0E€3011aCHOCTH.

Xumus U 310pOBbe yenoBeKa. JlekapcTBeHHble cpeacTBa. lIpaBuna MCnonb30BaHUs JIEKAPCTBEHHBIX
npenaparoB. Poib XumMun B pa3BUTHM MEIULIVHBL.

XUMUS MUK OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKH. Poibp XuMuu B 0OecriedeHnH MUIEBOM
0€30IMaCHOCTH.

Kocmernueckue u napgromepusie cpenctsa. bertoBas xumus. [IpaBuna 6€30macHOro MCIOIB30BAHUS
npenaparoB ObBITOBOM XUMUU B MIOBCETHEBHON KU3HU.

XUMHUS B CTPOUTENIbCTBE: BaKHEHNIIINE CTPOUTENbHBIE MaTepHalibl (LEMEHT, OETOH).

XuMus B CeNbCKOM X03stiicTBe. OpraHn4eckiue 1 MUHEPAJIbHbIE yI00pEHHUSI.

CoBpemMeHHbIE KOHCTPYKLIMOHHBIE MaTepuajbl, KpacKH, CTEKIO, Kepamuka. Marepuansl s
NEeKTpOHUKU. HaHOoTEXHOIOTHN.

Pacuérnebie 3aaum.

Pacuérbl: Macchl BemecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH
00BEMY OJTHOTO M3 YYacTBYIOILMX B PEAKIIMH BELIECTB, Macchl (00bEMA, KOIMUECTBA BEILIECTBA) MIPOAYKTOB
peaxkiuu, ecid OJHO W3 BEIeCTB HMMEeT NpHMecH, Macchl (00bEMa, KOJIMYEeCTBa BEIIECTBA) IMPOIYKTa
peakuuu, eciy OJHO M3 BELIECTB JIAHO B BUJE PAacTBOpa C ONPEACIEHHON MacCOBOM J10JI€M pacTBOPEHHOIO
BEILIECTBA, MACCOBOM JIOJIM W MOJIAPHOM KOHIIEHTPAallMM BEIECTBA B PACTBOpE, JIOJM BBIXOJA MPOIYKTA
peakuuu OT TEOPETUYECKH BO3MOXKHOTIO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexnpeaMeTHBIX CBsI3el MpH M3ydeHUH oOIie u HeopraHudyeckoid xumuu B 11 kiacce
OCYILIECTBJISIETCSl Yepe3 HCMOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSTUN, TaK M TOHSATHH,
MIPUHATHIX B OTAEJIBHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE MMOHATHUS: SIBJICHHE, HAyYHbIN (haKT, TUIIOTE3a, TeOpHs, 3aKOH, aHAIIU3,
CUHTE3, KiaccUHKaIUs, MEepUOJUYHOCTh, HAOIIOACHHE, U3MEpPEHUEe, OKCIEPUMEHT, MOJIEb,
MO/JIEITMPOBAHHUE.

®usnka: marepus, MHUKPOMHP, MAKPOMHpP, aTOM, ODJIEKTPOH, MHPOTOH, HEWUTPOH, HOH, H30TOIBI,
PaZMo0aKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKHIl YpOBEHb, BELIECTBO, TENO, 00BbEM, arperaTHOE COCTOSHUE
BEIIECTBA, UJICANIbHBIN ra3, (u3nyecKue BeIUUUHbI, €IUHHUIIBI H3MEPEHUSI, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kierka, opranusm, sKocucrema, Omocdepa, mMeTabonu3M, Makpo- U MHUKPOIJIEMEHTHI,
O€NKU, KUPBI, YIJIEBOJbI, HYKJICMHOBBIE KUCIOTHI, (PEpMEHTHI, TOPMOHBI, KPYrOBOPOT BEIIECTB U MOTOK
SHEPTrUH B SKOCUCTEMAX.

I'eorpadust: MuHepasibl, FOpHbIE MOPO/IbL, MTOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus:  XUMUYECKas  NPOMBIIUIEHHOCTb,  METAJUIyprusi, CTPOUTEIbHBIE  MaTepHuabl,
CEJIbCKOXO035MCTBEHHOE MIPOU3BOJCTBO, nuuieBas MIPOMBILJIEHHOCTb, dapmanieBTHYECKAS
MIPOMBILIJIEHHOCTb, IMPOU3BOJICTBO KOCMETHUYECKUX INPenaparoB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepHuasoB, 3JEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YTJIYBJIEHHOM

YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBHM € CHUCTEMHO-AEATEIBHOCTHBIM IIOJXO0JOM B CTPYKTYpE€ JIMYHOCTHBIX PE3YJILTATOB

OCBOEHMA TMpenMeTa «XHUMHs» Ha YPOBHE CpEIHEro oOuero oOpa3oBaHMs BbBIAEICHBI CIEIYIOIIUE
COCTaBJISIONIME: OCO3HAHUE OOYYaIOUIMMMCA POCCHUMCKONW TpaXJaHCKOH HAEHTHYHOCTH; TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH M CAMOOTIPEIECICHUIO; HATMYME MOTHUBAIIMH K 00Y4EHHIO; TOTOBHOCTH U
CIOCOOHOCTh OOYyYaroIKXCS PYKOBOJCTBOBATHCS MPHUHATHIMU B OOIIECTBE MpaBUJIaMH ¥ HOpPMaMH
MOBEJICHUSI; HAJIUYHE MPABOCO3HAHUS, SKOJIOTUYECKON KYIbTYphI; CIIOCOOHOCTbh CTaBUTh LIEIU U CTPOUTH
YKA3HEHHBIE IUIAHBL.



JIM4HOCTHBIE PE3yAbTAThl OCBOCHHS NpeaMeTa «XUMHUS» OTPakaroT C(HOPMUPOBAHHOCTH OIIBITA
MMO3HABATEIPHON M MPAKTUYECKON JEATEILHOCTH O0YJarOIIMXCsl B TPOIECCe peann3ainun 00pa3oBaTeIbHON
JIEATEIIBHOCTH.

JIM9HOCTHBIE PE3yabTaThl OCBOCHHS TpeaMeTa «XUMHUS» OTPAXKAT C(HOPMHPOBAHHOCTH OTIBITA
MO3HABATEIPHON M MPAKTUYECKON JEATEIHLHOCTH O0YJarOIIMXCs B MPOIECCe peann3ainun 00pa3oBaTeIbHON
JICATEIILHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’aaHcKOro BOCIMTAHMS

OCO3HAHHUS OOYYAIOIIUMHUCS CBOMX KOHCTHTYIIMOHHBIX MPaB U OOS3aHHOCTEH, YBaXKCHHS K 3aKOHY U
MIPABOIIOPSIIKY;

MIPEJICTABJICHHSI O COMMATBHBIX HOPMaX M MPaBUIaX MEKIUIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH NEATEILHOCTH TPU CO3JAHUHM yICOHBIX MPOCKTOB, PEIICHUH
Y4eOHBIX W MTO3HABATEILHBIX 33124, BBIOJTHCHUN XUMHUICCKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TNPHHUMATh MOTHBBI, HAMEPEHHs, JIOTUKY U apryMEHTBl JPYrUX IpH
aHaJIM3e Pa3TUYHBIX BUJOB YUCOHOU NI TCIILHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMS:

IIEHHOCTHOTO OTHOIICHHUS K UCTOPUICCKOMY U HAyYHOMY HACIICJWIO OTCYCCTBCHHON XUMUU;

YBOXCHHSI K MPOIECCY TBOPYECTBA B OOJACTH TEOPHUH M TIPAKTHUYECKOTO TIPUIIOKEHHUS XUMHH,
OCO3HAHUS TOTO, 4YTO JaHHBIC HAYKH €CTh pe3yiIbTaT JUIMTEIBHBIX HAOMIOICHUH, KPOTOTIUBBIX
IKCIIEPUMEHTATBHBIX IIOMCKOB, TIOCTOSIHHOTO TPY/Ia YUEHBIX U MPAKTUKOB;

WHTEpeca W TI03HABATEIHHBIX MOTHBOB B TOJYYCHHH W TOCIEAYIONIEM aHanmu3e WHGOPMAIUU O
MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTCUSCTBCHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, 3THICCKOTO IMOBECHHUS,

CIIOCOOHOCTH OIIEHHMBATh CHUTYallMHM, CBSI3aHHbIE C XWMHYECKHUMHU SIBJICHUSMU, W TMPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACHh HA MOPAJILHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATH CBOE MOBEJACHUE M MOCTYNKHA CBOMX TOBAPHIIEH C MO3UITUI HPABCTBEHHBIX U
MPABOBBIX HOPM U C YYETOM OCO3HAHHMS MOCEACTBUI MOCTYIIKOB;

4) popmMupoBanus KyJbTypPbl 310POBbS:

MMOHUMAaHHMsSI IIEHHOCTEN 370pOBOTO M O€30macHOro oOpasza >KW3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PM3MUECKOMY U TICHXHYECKOMY 3JI0POBBIO;

coOmoieHnss TpaBuil 0€30MacHOro OOpallleHHusl C BellecCTBaMH B OBITY, MOBCETHEBHOW >XHU3HH, B
TPYIOBOM JEATEIBHOCTH;

MMOHUMAaHMs IIEHHOCTH NPAaBWJI HWHAWBUIYATHHOTO M KOJUIGKTHBHOTO OE€30I11aCHOTO IIOBEICHUS B
CUTYAIMIX, YTPOXKAIOITUX 370POBBIO M KU3HH JIIOJICH;

OCO3HAHUS TOCIEACTBUA U HEMPUSATHS BPEIHBIX MPHUBBIUEK (YHOTPEOIEHUS alKOTrojsi, HAPKOTHUKOB,
KypeHus);

5) Tpy10BOro BOCHIUTAHMA:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATENbCKON JESITeNbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKON U APYTHX BUJAX ACSITEIbHOCTH;

YCTaHOBKHM Ha aKTHMBHOE Y4acTHE B PEHICHHM MPAKTUYECKHX 3a/lay COIMAbHOW HANpaBICHHOCTH (B
pamMKax CBOEro Kiacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO Tpodeccuil pa3muyHOrO pojia, B TOM YHCIE HAa OCHOBE
MPUMEHEHHUSI IPEIMETHBIX 3HAaHUH 10 XUMHUH;

YBXKEHHUSA K TPYIY, JIOASIM TPYyJa U pe3ylbTaTaM TPYI0BOH e TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHAMBHAYANbHON TpaeKTOpuu o0Opa3oBaHus, Oyaylei
npodeccud W peanu3aldud  COOCTBEHHBIX JKM3HEHHBIX IIAHOB C YUYETOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XUMUU, HHTEPECOB U TIOTPEOHOCTEH 00111eCTBa;

6) 3K0/10rM4YecKOro BOCIIUTAHMS:

9KOJIOTHYECKH I1eJIeCO00Pa3HOTO OTHOIIECHUS K MPHUPOJE KaK MCTOYHHKY CYIIECTBOBAHMS >KU3HHU Ha
3emire;



MOHUMAaHUS III00ATBHOTO XapaKTepa HKOJIOTUYECKUX MPOOIeM, BIMSHUS 3KOHOMUYECKUX MPOLIECCOB
Ha COCTOSIHUE MTPUPOJIHON U COLIMATIBHOM CPEbI;

OCO3HAHUS HEOOXOJMMOCTH HCIIOJIb30BaHMSI JOCTHKEHUH XHUMHUU JUIsI PEUIEHHs] BOIIPOCOB
PaLMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HEINPUATUA JEUCTBUM, NPHUHOCAILUX Bpel OKPYXKAIOLEH INPUPOAHOU Ccpene, YMEHMs
IIPOrHO3UPOBATh HEOJIArONpPHUATHBIE 3KOJOTMYECKUE TOCIEIACTBUS IPEANPUHUMAEMBIX JEUCTBUM U
IPEAOTBPALLATH UX;

HaJM4MUsl Pa3BUTOrO HKOJIOIMYECKOTO MBIIUICHHUS, SKOJOTHYECKOW KyJIbTYpBI, OIBITA ACSITEIBHOCTH
9KOJIOTHYECKOW HAIPaBICHHOCTH, YMEHMS PYKOBOJCTBOBATHCS UMM B II03HABATEIIbHOW, KOMMYHUKATUBHOMN
Y COITMAIIHON NPAKTUKE, CIIOCOOHOCTH M YMEHHUS aKTHBHO MPOTUBOCTOSITH HICOJIOTHH XeMOo(oouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U OOIIECTBEHHOM
MIPAKTHKU;

MOHUMAaHMs ClelM(UKY XUMUU KaK HayKd, OCO3HaHUS €€ posid B (POPMHpPOBAHUM PAllMOHAIBHOTO
HAayYyHOTO MBILIUICHUS, CO3JaHUM LIEJOCTHOTO MPEACTaBIECHUS 00 OKpYXAlOIleM MHUpPE KaKk O €IUHCTBE
IPUPOJIBI U YEJOBEKa, B IO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEM W pEUIeHHH NpoOJieM COXpaHEHUs
MIPUPOTHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0COO0OM 3HAYMMOCTHM XUMHUHU Ui COBPEMEHHOW LMBMIM3alUU: B €€
T'YMaHUCTHYECKON HAIPaBJICHHOCTH M BaKHOM POJIM B CO3/IaHUM HOBOW 0a3bl MaTepuaibHOM KYIbTYpHI, B
pelieHny TII00adbHBIX MPOOJIeM YCTOWYMBOTO Ppa3BUTHS UEJIOBEUECTBA — CHIPHEBOM, SHEPTEeTUYECKOM,
MUIIEBOM M 3KOJOTUYECKOW O€30MacCHOCTH, B Pa3BUTHU MEIULMHBI, OOECHEUYEHUU YCIOBHUH YCIEUIHOTO
TpyZJa U SKOJIOTrH4YeCKH KOM(DOPTHOM KM3HH Ka)KJIOTO UieHa 0OIEeCcTBa;

€CTECTBEHHO-HAyYHON T'PaMOTHOCTH: MOHUMAaHUS CYIIHOCTH METOJOB IIO3HAHMS, HCIIOIb3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMble 3HaHMs I aHaIu3a U OOBACHEHMS
ABJICHUH OKpPYKAIOIIEro MHpa M IPOUCXOJAIIMX B HEM H3MEHEHHWH, yMEHHs JenaTh OOOCHOBaHHBIE
3aKIIIOYEHUSI HAa OCHOBE HAaydHbIX (JAaKTOB M MMEIOIIMXCS JaHHBIX C LEJNbI0 TOJIY4EHHUS IOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOATENBHO HCHOJIb30BaTh XMMHUYECKME 3HAHMS JUId pelIeHus npolieM B
pEaJIbHBIX KU3HEHHBIX CUTYalHsIX;

MHTEpEeca K MO3HAHUIO, UCCIIEN0BATEIbCKON EATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMNPEpbIBHOMY OOpa30BaHUI0 M €CaMOOOPa30BAHUIO, K AKTUBHOMY
MIOJIy4EHUIO HOBBIX 3HAHUI 110 XMMHMHU B COOTBETCTBHUM C )KU3HEHHBIMU NTOTPEOHOCTIMY;

HHTEpeca K 0COOCHHOCTSM TPyZa B Pa3JIMYHbIX chepax NpoPhecCHOHATBHOMN e TENbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbie pe3yJbTaThl OCBOCHHS MPOTPaMMbl I0 XHMHUH Ha YPOBHE CPEIHEro oOIIero
00pa3oBaHus BKIIOYAIOT:

3HAUMMbIe A (OPMHUPOBAHUS ~ MHPOBO33PEHHS]  OOYYAIOMIUXCS  MEXAUCIHUIUITMHAPHBIC
(MeXMpeaMeTHbIe) OOIIeHayYHbIC TOHITHSA, OTPAKAIOIIUE IIEJOCTHOCTh HAYyYHON KapTHHBI MHpa M
cnienu(UKy METOJOB TMO3HAHWs, MCIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, SHEPIHS,
SIBIICHWE, TPOIECC, CHCTEMa, HAyYHBIA (AKT, MPHUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPH,
UCCIieIoBaHUEe, HAOIIOICHHIE, U3MEPEHUE, IKCTICPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIE YueOHbIC JCUCTBUS (NIO3HABATENBbHBIC, KOMMYHHUKATUBHBIC, PETYJSTHBHBIC),
obecrieunBaromue (GopMupoBanre (QyHKIMOHAIBLHOW T'PAMOTHOCTH U COIMAJIBHOW  KOMIICTCHIIUU
oOyuaronuxcs;

CMOCOOHOCTh OOYYAIOIIUXCS MCIOJIb30BaTh OCBOCHHBIC MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHUYCCKUE
3HaHUS U YHUBEPCAIbHbBIC YUCOHbIC ICHCTBUS B TIO3HABATEIILHOW U COIIMATILHOM MPAKTHKE.

MertanpeqMeTHbIe  pe3yJbTaThl  OTPaXKArOT  OBJIQJICHUE  YHUBEPCAIBHBIMH  YUCOHBIMH
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.



Ilo3HaBaTebHBIE YHHBEPCATbHbIE YUeOHbI€ el CTBUS

1) 6a30Bble JJOrHYeCcKHUE e CTBUS:

CaMOCTOSITEIBHO (POPMYITHPOBATH M AKTYATM3UPOBATH IPOOJIEMY, pacCMaTpPUBaTh €€ BCECTOPOHHE;

OTIPEJICNIATh IETH JCATeILHOCTH, 3aJaBas IMapamMeTpbl U KPUTEPUU HUX JIOCTHIKECHHUS, COOTHOCHTH
PE3yIBbTAThI JEATEIEHOCTH C TOCTABICHHBIMH IEJISIMH;

WCIO0JIb30BaTh MPH OCBOCHHUM 3HAHWH MPUEMBI JOTHYECKOTO MBIIIJICHUS: BBIICIATh XapaKTePHBIC
MPU3HAKYA TOHSATHA W YCTaHABIMBATh MX B3aMMOCBS3b, HCIIOJB30BAaTh COOTBETCTBYIONIUE TOHSTUS IS
0O0BSICHEHUS OTACIBHBIX (DAKTOB U SIBJIICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TS KJIACCU(UKALIUN BEIIECTB U XUMUYCCKHUX PEAKIIN;

YCTaHABIIMBATh MPUYUHHO-CIICJACTBCHHBIE CBSI3U MKy U3y9aeMbIMU SBIICHUSMU;

CTPOUTH JIOTUYCCKHE pacCyKIeHUs (MHIYKTUBHBIC, JeAYKTUBHBIC, [0 AaHAJIOTUU), BBISBISITH
3aKOHOMEPHOCTH | IPOTUBOPEUYUS B PACCMATPUBACMBIX SBIICHUSX, (DOPMYINPOBATH BHIBOBI U 3aKITIOUCHHUS,

MPUMEHSTh B IPOIECCe TO3HAHMS HCIOJIb3YeMbIe B XMMHH CHMBOJMYECKHE (3HAKOBBIC) MOJICIIH,
PeoOpa3oBEIBATE MOJEIBHBIC MPEJACTABICHUS — XUMUYECKHH 3HAaK (CHMBOJ) J3JIEMEHTA, XHUMHYECKas
dbopMysia, ypaBHCHHE XUMUYCCKOW PEAKIIMHM — MPH PEIICHUN YYCOHBIX MO3HABATEIBHBIX U MPAKTUICCKHIX
3a/la4, TPUMEHSTh HA3BAHHBIC MOJICIIBHBIC MPEICTABICHUS I BBISBICHUS XapaKTePHBIX IPU3HAKOB
M3y94aeMbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BATENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHKS BEIIECTB U XUMHUICCKIX PEAKIIHIA,

dbopMyIUpOBaTh eI W 3aJa4d HMCCICAOBAHUS, WCIOJIL30BaTh TOCTABJICHHBIE M CAMOCTOSTEIHHO
chopMyITUPOBAHHBIE BOIIPOCH B KAYECTBE MHCTPYMEHTA TIO3HAHUS M OCHOBBI JIJIST (POPMUPOBAHHMSI TUITOTE3BI
IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BJIQJICTh HABBIKAMH CaMOCTOSTEIIHPHOTO TIAHHUPOBAHKS U MPOBEACHHUS YICHHUYSCKUX IKCIICPUMEHTOB,
COBEPIIICHCTBOBAaTh YMEHHUS HAOMIOJaTh 3a XOJOM MPOIECCa, CaMOCTOSITEIBHO IPOTHO3UPOBATH €0
pesynbTaT, (HOpMyaUpPOBaTH OOOOIIEHUS W BBIBOJABI OTHOCHTEIBHO JIOCTOBEPHOCTH PpE3YyJIbTaTOB
HCCIIEI0BaHUs, COCTABIISITE 00OCHOBAHHBIM OTYET O TIPOJICITAHHOM padboTe;

MpuoOpeTaTh OMBIT YYCHHYECKON WCCIEA0BATEILCKOM M TMPOEKTHOW JEATEIBHOCTH, MPOSBISATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHHS TMPAKTHYECKUX 3ajad,
MIPUMEHEHHIO PA3JIMYHBIX METOJIOB TIO3HAHUSI.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HMHGOpPMAIMK (HAYYHO-TIOMYJSIpHAST JIMTEpaTypa
XUMHUYECKOTO COJICp)KaHMsI, CIIPABOYHBIE TOCOOUs, pecypchl MHTEpHeTa), aHaau3upoBaTh HH(POPMAIIUIO
pasIMyYHBIX BHAOB M (OPM  TPEACTaBICHUSA, KPUTHYECKH OIICHUBATh €€ JIOCTOBEPHOCTh |
HEMIPOTHUBOPEUYHNBOCTH;

dbopMynupoBaTh 3ampochl U MPUMEHATH Pa3UYHbIE METOJBI MPU MOUCKE U 0TOOpe MHPOpMAIHH,
HE0OXO0IUMOM ISl BHITIOJIHEHUS YUeOHBIX 3a71a4 ONPEeIEHHOTO THIIA;

MPHOOpPETaTh OMBIT UCMOJB30BAHUSA UHPOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH U Pa3IUYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (OpMy MpeacTaBieHUs UHGpopManuu (cxembl, rpaduku,
JrarpamMmbl, TaOIUIBI, PUCYHKH U JIPYTHE);

WCIOJIb30BaTh HAYYHBIN SI3bIK B KAaueCTBE CPEACTBA MpH paboTe C XUMHUYECKOW HH(POpMAIIUEi:
MPUMEHITh MEXIpEeAMETHbIe ((pu3ndyeckue U MaTeMaTHYecKhe) 3HAaKM U CHUMBOJIBL, (OPMYIIBL,
ab0peBHaTypbl, HOMEHKIIATYPY; UCIOJIB30BATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

KoMMyHuKkaTHBHBIC YHHBEpCaIbHbIE y4eOHbIE JeHCTBHUA:

3aJ1aBaTh BOMPOCHI 110 CYLIECTBY 00CYKJa€MOM TEMBI B X0OJ€ MAJIOra U/WIN AUCKYCCUH, BBICKA3bIBATh
uzaen, GopMyIupOBaTh CBOU MPEATIOKEHNUS OTHOCUTENBHO BBITMIOJIHEHHS IPEI0KEHHON 3a1a4M;BBICTYIATh C
IIpe3EHTAlMEN PE3yabTaTOB II03HABATEIbHON AEATEIbHOCTH, OJIYYEHHBIX CAMOCTOSATEIBHO UIM COBMECTHO
CO CBEPCTHHKAMHM IIPU BBIMOJIHEHUH XUMUYECKOTO SKCIIEPUMEHTA, TPAKTUYECKON pabOThI 10 HCCIETOBAHUIO



CBOMCTB M3y4aeMbIX BEILIECTB, peau3aliy y4eOHOTO NMPOeKTa, U (POPMYIUPOBATh BHIBOBI IO Pe3yJbTaTaM
MPOBEIEHHBIX MCCIIEAOBAHUN MyTEM COTIIACOBAHUS TIO3UIIHMIA B X01¢ OOCYKJICHUS 1 00OMEHa MHEHUSIMHU.

PeryasitTuBHble yHMBepcaJIbHbIe y4eOHbIe NelicTBUS:

CaMOCTOSITENILHO IIJIAHUPOBATh U OCYLIECTBIIATH CBOIO II03HABATEIBHYIO AEATEIbHOCTD, ONIpENEss €€
LN U 33/1a4M, KOHTPOJHMPOBATH U MO0 MEpe HEO0OXOJAMMOCTH KOPPEKTHPOBATH Ipe/laraeéMblil alropuTM
JEWCTBUI TIpU BBINOJIHEHUU Y4eOHBIX M MCCIEOBATENbCKUX 3ajay, BeIOMpaTh Hamboiee 3(deKkTuBHBIHM
Ccrocod MX peleHuss ¢ y4€TOM IOJY4YEHMs] HOBBIX 3HAHMI O BELIECTBAX M XUMHUYECKHX DPEaKIUsIX;
OCYILECTBIISATH CAMOKOHTPOJIb JI€ATEIHHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

NPEIAMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3yabTaThl OCBOEHHUS MPOrpaMMbl [0 XMMHUHU Ha YIIIyOJIEHHOM YPOBHE Ha YpOBHE
cpeaHero o0mero oOpa3oBaHMs BKJIIOYAIOT Crielu(HUecKue s ydeOHoro mpeamera «XHUMHS» HayIHbIE
3HAHUS, YMEHUS U CIIOCOOBI AEWCTBUN MO OCBOEHHUIO, MHTEPHIpPETALUU U NpeoOpa30BaHUIO 3HAHUM, BUIbI
JESITEIbHOCTH 10 MOJIY4YEHUIO HOBOTO 3HAHUSI U IPUMEHEHUIO 3HAHUM B pa3iIMUHbIX Y4€OHBIX CUTYyalMsIX, a
TaK)K€ B peaJIbHbIX JKU3HEHHBIX CUTYyallUsX, CBS3aHHBIX C XMMHeEH. B mporpamme mo XxuMuu npeaMeTHbIE
pe3yJbTaThl PEACTABIEHBI [0 T0/1aM U3y4eHUS.

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHudeckas XUMHUS OTPaXKaroT:

c(OPMHUPOBAHHOCTh TPEJCTABICHUA: O MECTe WM 3HAYCHHH OPTraHWYCCKOW XUMHUU B CHCTEME
€CTECTBCHHBIX HAyK W €€ poJi B 00ECICYCHHH YCTOWYMBOTO PA3BUTHS YEJIOBEUSCTBA B PEIICHUU MPOOIIeM
IKOJIOTHYECKOH, SHEPreTHYeCKOW W THIIEBOH O€30MacHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3JIaHUU HOBBIX
MaTepPHAJIOB, HOBBIX HCTOYHUKOB JSHEPruH, B OOECICUYCHUH PAIMOHATLHOTO MPHUPOJIOTIONH30BAHMS, B
(OpMHPOBAHUKM MHUPOBO33pEHUS M OOIICH KyJIbTYphl YeJIOBEKa, a TaKKe KOJOTHYECKH OOOCHOBAHHOTO
OTHOIIEHUS K CBOEMY 3/I0pPOBbIO U MIPUPOJIHOI cperie;

BJIQJICHUE CHCTEMOM XMMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAralolIUe IOHSATUS —
XAMHUECKHUI JIEMEHT, aTOM, PO U AJICKTPOHHAs: 000JI04Ka atoMa, S-, P-, d-aTOMHbIE OpOUTAITH, OCHOBHOE
U BO3OYKIEHHOE COCTOSIHMSI aTOMa, TMOpUAM3AIMS aTOMHBIX OpOHMTaliel, MOH, MOJEKY/a, BaJEHTHOCTD,
ANIEKTPOOTPHUIIATENILHOCTD, CTENEHb OKHUCICHHS, XMMHUYECKas CBsI3b, MOJb, MOJSIPHAs Macca, MOJISIPHBII
00BbEM, YraepoHbIi CKeneT, QyHKIMOHAIbHAS TPYIMa, paaukal, CTPYKTYpHbIE (opMyIbl (pa3BEPHYTHIE,
COKpaIIEHHbIE, CKEJICTHBIE), U30MEPHUSl CTPYKTypHasi U MPOCTPAHCTBEHHAs (F€OMeTpHuYecKas, ONTHYeCKas),
M30MEpbl, TOMOJIOTUYECKUI Psijl, TOMOJIOTH, YIJI€BOAOPOAbI, KUCIOPOI- U a30TCOJEPIKalie OPraHuuecKue
COEIMHEHUS, MOHOMED, TIOJIUMEpP, CTPYKTYPHOE 3B€HO, BLICOKOMOJICKYJIIPHBIE COEIUHEHUS; TEOPUH, 3aKOHBI
(nepuomuyeckuii 3akoH [{. M. MenpaeneeBa, Teopusi CTpoeHUsI opranudeckux BemiecTB A. M. bytieposa,
3aKOH COXpPaHEHUS MacChl BEIIECTB, 3aKOH COXPAaHEHUS M NPEBpALICHHS HSHEPrUM NPU XUMHUYECKHX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XHMHH, MHPOBO33pEHUYECKHE 3HAHHS, JIEKaIlUe B
OCHOBE NMOHHMMAaHUS MPUUYMHHOCTU U CHUCTEMHOCTH XMMHYECKHUX SIBIICHUU; MPEJCTAaBICHUS O MEXaHU3Max
XUMHUYECKUX PEAKIHi, TepPMOJWHAMUYECKHMX W KHHETHUYECKUX 3aKOHOMEPHOCTSIX HX MPOTEKaHUs, O
B3aMMHOM BJIMSIHUM aTOMOB M TPYII aTOMOB B MOJEKyJaax (MHIYKTHBHBIA M Me30MepHBIH 3(deKTsl,
opuentantsl | u Il pona); daxkronoruveckue cBeAeHHUS O CBOWCTBAX, COCTaBe, MOJIYYCHUHU U O€30ImacHOM
WCIOJIb30BAHMN Ba)XKHEUIINX OPraHWYeCKHX BEIIECTB B OBITY UM MPAKTUYECKOW AEATEIHLHOCTH YEIOBEKa,
oOIIMX Hay4yHBIX MPHUHIMIIAX XWMUYECKOTO TIPOU3BOJACTBA (HAa MpHUMEpPE NPOM3BOACTBA METAHOJIA,
nepepaboTku HedTH);

cOpPMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTepHble MPHU3HAKKA TIOHATHUH, YCTaHABIMBATh UX
B3aMMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATUS TPU OMHCAHUM COCTaBa, CTPOEHUS M CBOWCTB
OpPraHMYECKUX COCTMHEHUN;

c(hOpMUPOBAHHOCTH YMEHHI:

WCIOJIb30BaTh XMMUYECKYI0 CHUMBOJIHKY JJS COCTaBICHHS MOJEKYISPHBIX U  CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX M CKENIETHBIX) POPMYIT OPraHUYECKUX BEIIECTB;

COCTaBIISITh YpPAaBHEHUS XUMHUYECKHX pPEAKIUi U pacKpbiBaThb WX CYIIHOCTb: OKHCIUTEIBHO-
BOCCTaHOBUTEJIHHBIX PEAKIMI MOCPEACTBOM COCTABIICHHUS JIEKTPOHHOTO OajmaHca ATHX PEeaKlUid, peakiuit
MOHHOTO 0OMeHa IMyTEM COCTaBIIEHUS MX TIOJTHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUI;



M3TOTABJIMBATH MOJICNIM MOJIEKY]1 OPraHMYECKUX BELIECTB JUIS WIUTIOCTPAIlMM HMX XUMHUYECKOTO M
MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHHU: yCTaHABIMBATh MPUHAIICKHOCTh M3YUYCHHBIX OPTaHUYECKUX BEIECTB
[0 MX COCTaBy M CTPOCHHUIO K ONPEAEIEHHOMY KJIAcCy/TpyIIle COCIUHEHUH, JaBaTh UM Ha3BaHUS IO
cucremarnyeckoir Homenkiarype (IUPAC) u mnpuBoauTh TpuBHAIbHBIE Ha3BaHHS Uil OTICIBHBIX
MPEJCTaBUTENICH OPraHMYECKUX BEIIECTB (ITWIJICH, alleTHJICH, TOJYOJI, TNIMLIEPUH, STHIICHIJIUKONIb, (peHol,
(dbopmanbaeru, aneTaabAerul, aleToH, MypaBbUHas KUCIIOTa, YKCYCHAs KHCII0Ta, CTEAPHHOBAS, OJIEMHOBAS,
MAJBMUTHHOBAS KUCIIOTHI, TIIMIWH, aJJaHWH, MabT03a, (hPYKTO3a, aHWIUH, AUBUHWII, H30IIPEH, XJIOPOTPEH,
CTHPOJI U APYTHE);

c(OPMHUPOBAHHOCT YMEHUS OMPEACTATh BHJ XHUMHYECKOW CBS3M B OPraHUYECKUX COEIMHEHHSIX
(KoBaJICHTHAs! ¥ MOHHAS CBSI3b, G- M M-CBSI3b, BOJAOPO/IHAS CBS3b);

c(OPMHUPOBAHHOCTH YMEHUS IPUMEHSTH TOJIOKEHUSI TEOPHU CTPOCHHUSI OPraHUYECKHUX BemmecTB A. M.
Byrneposa 11t 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT X COCTaBa U CTPOCHUS;

Cc(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PH3MUECKHE M XUMHUYECKHE
CBOWMCTBA THUNHYHBIX TPEACTABUTENICH pAa3MUHBIX KJIACCOB OPraHMYECKMX BEHIECTB: AalKaHOB,
[IUKJIOATKAHOB, AJIKEHOB, AJIKaJMEHOB, AJIKMHOB, apOMATHYECKUX YTIIEBOJIOPOJIOB, CIIMPTOB, AbACTHJIOB,
KETOHOB, KapOOHOBBIX KHCIIOT, TPOCTBIX M CJIOXHBIX 3()UPOB, KUPOB, HUTPOCOCAWHEHHA W aMWHOB,
aAMHHOKHCIIOT, OEITKOB, YII€BOJOB (MOHO-, M- U TIOJHMCAXapHIIOB), WILTIOCTPUPOBATh TEHETUYECKYIO CBSI3b
MEX]ly HIMH YPaBHEHHUSMH COOTBETCTBYIOIIUX XHMHUYECKUX PEAKIUil C HCIOJB30BAaHHEM CTPYKTYPHBIX
(opmyur;

C(OPMHUPOBAHHOCTh YMEHHUsS TOITBEP)KIATh HAa KOHKPETHBIX MPHMEPax XapaKTep 3aBHCHMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPTaHMYECKUX COSAMHEHHUI OT KPaTHOCTH M THITa KOBAaJICHTHOW CBs3U (O- U T-
CBSI31), B3AMMHOTO BIIMSTHHSI aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX;

C(OPMHUPOBAHHOCTb YMEHHUS XapaKTepU30BaTb MCTOYHUKU YIJIEBOJOPOJHOTO ChIpbsi (HEPTH,
MIPUPOIHBIN Ta3, YToJb), CIOCOOBI €ro nepepaboTKH U MPAKTHIECKOE MPUMEHEHHE MPOTYKTOB IepepadboTKH;

C(OPMHUPOBAHHOCTh BJIQJICHUS CHUCTEMOH 3HAaHUM O €CTECTBEHHO-HAYYHBIX METOJaX IO3HAHUS —
HaOJII0IEHUH, U3MEPEHNUH, MOJETIMPOBAHNY, SKCIIEPUMEHTE (PEaJIbHOM U MBICIEHHOM) M YMEHUS IIPUMEHSTh
9TH 3HAHUS;

C(OPMHPOBAHHOCTb YMEHMSI IPUMEHSTH OCHOBHBIE ONEPALIMU MBICIUTENILHON AEATEIbHOCTH — AHAJIN3
U CUHTE3, CpaBHEHHE, 0000IICHNEe, CUCTEMATH3alMI0, BbIBICHUE ITPUUUHHO-CIIEICTBEHHBIX CBSA3EH — Ui
M3y4YeHMsI CBOMCTB BELIECTB U XMMHUYECKHX peaKIuii;

C(OPMHPOBAHHOCTh YMEHUH: BBIABIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUNH C MOHATUAMH U
IPEJCTABICHUAMU JPYTUX €CTECTBEHHO-HAy4YHbIX IPEIMETOB [uid 00Jiee OCO3HAHHOI'O ITOHMMaHUS
CYIIIHOCTH MaTepUabHOTO €IUHCTBA MUPA, UCII0JIb30BaTh CUCTEMHbIE 3HAHUS 110 OPraHUYECKOW XUMUU JJIs
OOBSICHEHUS U IPOTHO3UPOBAHHUS SBICHUMN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

C(OPMHUPOBAHHOCTh YMEHMH: HPOBOJIUTH PACUYETHI MO XUMHUYECKUM (QOpMyJaM M ypaBHEHUSIM
XMUMUYECKUX peaklUil ¢ MCIOoJIb30BaHUEM (HU3MUECKUX BeIWYMH (Macca, 00BEM Tra3oB, KOJUYECTBO
BEIIECTBA), XAPAKTEPU3YIOLIUX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUYETHI IO HAXOXKJICHHIO
XUMUYECKON (OpPMyIIbl BEIECTBA MO0 M3BECTHBIM MACCOBBIM JOJSIM XMMHUYECKHUX 3JEMEHTOB, MPOAYKTaM
CrOpaHusl, INIOTHOCTH I'a3000pa3HbIX BEIIECTB;

C(OPMHPOBAHHOCTh YMEHM: TPOrHO3UPOBATh, AHAJIM3UPOBATH U OLIEHUBATh C MO3MLUH
HKOJIOTUYECKON 0€30MacHOCTH MOCHEACTBUSL OBITOBOM W TPOM3BOACTBEHHON JESITEIbHOCTH YEIOBEKa,
CBSI3aHHOW C mepepabOTKOM BELIECTB, HCMOJb30BATh MOJYYEHHbIE 3HAHHS JUIS HPUHATHS TI'PaMOTHBIX
peleHui mpobaeM B CUTyallusX, CBSI3aHHBIX C XMMHUEH;

C(OPMHUPOBAHHOCTh YMEHUI: CAMOCTOSATENBHO TUIAHUPOBATh U MPOBOUTH XUMUYECKUH IKCIIEPUMEHT
(momyyeHre ¥ W3y4YEHUE CBOMCTB OpPraHUYECKUX BEIIECTB, KAUYECTBEHHbBIC PEAKIUH YTJIEBOJOPOJIOB
Pa3NIUYHBIX KJIACCOB M KHUCJIOPOJCOJACPKAIIUX OPraHMYECKUX BEIIECTB, PELICHHE 3KCIEePUMEHTAIbHBIX
3aja4 MO PAcHO3HABAaHUIO OPTaHMYECKUX BELIECTB) C COOJIIOJICHHEM MNpaBUil 0e30mMacHOro ooOparieHus c
BEIIECTBaMU M JIAOOPAaTOPHBIM 000pynOBaHHEM, (HOPMYIMPOBATh LENIb HCCIEAOBAHUS, MPEICTABIATH B
pa3nu4YHOM (opMe pe3ysbTaThl FKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHHIA:



coOIII0IaTh MpaBHIIa SKOJIOTHUYECKH 11€TI€CO00pa3HOTO MOBEACHUS B OBITY M TPYAOBOI IEATEILHOCTH B
LEIAX COXPAaHEHUs CBOErO 3JI0POBbs, OKPYKAIOIICH INPUPOJHOM Cpelbl U JOCTHXKEHUSA €€ yCTOWYUBOIO
pa3BUTHS;

OCO3HABAaTh OIIACHOCTb TOKCUYECKOT'O JEHCTBHS HA JKUBBIC OPraHU3MbI ONPEICIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMbIci nokazarens [IJIK;

aHAJIM3UPOBATh LIEJIECO00PA3HOCTh NPUMEHEHUS OPraHMYECKMX BEIIECTB B MPOMBILUIEHHOCTH U B
OBITY C TOYKH 3PEHUS COOTHOILIEHHS PUCK-TIOJb3a;

c(OPMHUPOBAHHOCTh YMCHHIA: OCYIIECTBIISATH IICJICHANIPABICHHBIH MTOUCK XUMHUYECKOH MHPOPMAIHH B
pa3NMYHBIX HCTOYHMKAX (HaydHas W y4deOHO-HaydHas JUTEparypa, CpPEeICTBAa MAacCOBOM HHGOpMaIuH,
WuTepHer u apyrue), KpUTHUECKH aHAIU3UPOBATh XMMHYECKYIO0 HH(popmanuio, nepepadarbiBaTh €€ U
MCII0JIb30BaTh B COOTBETCTBUU C IMOCTABJICHHOW YI€OHOU 3a1aucid.

11 KJIACC

[IpenmeTHBIE pe3yabTaThl OCBOCHUSI Kypca «OO11as 1 HeOpraHn4yecKasi XuMUs» OTPaskaroT:

c(OPMUPOBAHHOCTh MPEJICTABICHUI: O MaTepUaIbHOM E€IUHCTBE MHpa, 3aKOHOMEPHOCTIX H
ITO3HABAEMOCTH SIBJICHUH MPUPOJIBI, O MECTE U 3HAYCHUM XMMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ POJIU B
00ecreueHn yCTOWYMBOTO PAa3BUTHS, B PEHICHUU MPOOJIEM SKOJIOTHUECKOM, IHEPreTHYECKON M MHUIIEBOM
0€30MaCHOCTH, B Pa3BUTUH MEIMIIMHBI, CO3JJaHUM HOBBIX MAaTEpHUaJOB, HOBBIX MCTOYHUKOB JHEPIUHU, B
o0ecreueHny palMoHalbHOIO MPUPOAOIIOIB30BaHus, B (POPMUPOBAHUHN MUPOBO33PEHUSI U 001N KyIbTYpPbI
YeJI0BEKa, a TAKXKE IKOJIOTMUECKd 000CHOBAaHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM cperie;

BJIAJICHUE CHCTEMOW XMMMYECKMX 3HAaHHW, KOTOpas BKJIIOYAECT: OCHOBOINOJAralOUIUe IOHATUA —
XAUMHUYECKHI 3JIEMEHT, aToM, SpO aToMma, M30TOIbI, AJICKTPOHHAs 000Jiouka atoma, S-, P-, O-aToMHbIC
opOuTaNM, OCHOBHOE U BO30YXIAEHHOE COCTOSIHHSA aroMmMa, TMOpHau3anus aTOMHBIX opOuTaned, HOH,
MOJIEKYJIa, BaJ€HTHOCTh, JIEKTPOOTPUIATENbHOCTh, CTEIIEHb OKUCIEHHUS, XUMHUYECKast CBsI3b (KOBaJIEHTHas,
WOHHAs, MeTaJUIMuecKas, BOJOpPOJAHAsA), KpUCTAIUIMUECKas peméTka, XUMHUYecKas peakius, pacTBOD,
ANEKTPOJIUTHI, HEAIEKTPOJIUTHI, MEKTPOJUTHYECKAs IUCCOLMALNS, CTENEHb AMCCOLMALMH, BOJOPOIHBIN
MO0Ka3aTesb, OKUCIUTENb, BOCCTAHOBUTEIb, TEIUVIOBOM 3PPEKT XUMHUYECKOH peaklnn, CKOPOCTh XUMUYECKOM
peakiuu, XUMHUYECKOE paBHOBECHE; TEOPUM M 3aKOHBI (TEOpHUs BJICKTPOIUTUYECKON TUCCOLMALINH,
nepuonuueckuii 3akoH .M. MeHaeneeBa, 3aKOH COXpPAaHEHHUS MAacChl BEIIECTB, 3aKOH COXPaHEHUs |
MPEBpAIICHUSI HDHEPrUM IPU XUMHUUYECKHX PEAKLUUAX, 3aKOH IIOCTOSHCTBA COCTaBa BEUIECTB, 3aKOH
NEUCTBYIOUIMX Macc), 3aKOHOMEPHOCTH, CHMBOJMYECKHUH SI3bIK XHMHH, MHPOBO33pPEHUYECKHE 3HAHUS,
JeXale B OCHOBE NOHMMAaHUS NPUYMHHOCTH M CHUCTEMHOCTHM XUMHUYECKUX SIBJICHHI; COBPEMEHHBIE
MIPEACTABJIEHUS] O CTPOCHUM BEUIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJISIPHOM YPOBHSIX;
MPEACTABICHUSI O MEXaHU3Max XHMHMYECKMX pEeaKklud, TEPMOAUHAMUYECKUX M  KHUHETUYECKUX
3aKOHOMEPHOCTAX MX IPOTEKaHUs, O XUMHUYECKOM pPABHOBECUH, PAaCTBOpaX M JUCHEPCHBIX CHCTEMaX;
(dakToNOrnuecKrue CBEJCHUS O CBOWCTBAX, COCTaBe, MOTYYEHUU U OE30MaCHOM HCIOJIb30BaHUN BayKHEHIIINX
HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIbHOCTH YeNIOBEKa, OOLIMX HAYyYHBIX MPUHIIUIAX
XUMHUYECKOTO MMPOU3BOJCTBA;

cOpMUPOBAHHOCTh YMEHHI: BBIABISATh XapaKTepHbIE MPHU3HAKK TOHATUHN, YCTaHABIUBATh HX
B3aMMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHATHUS MPU ONMUCAHUU HEOPraHWYECKHUX BEIIECTB U UX
MpEBpaICHAM;

C(OPMHPOBAHHOCTh YMEHHS MCIIOJBb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS COCTaBIeHHUS (opmyn
BEIIECTB U YpaBHEHUH XMMMUYECKMX peakiuil, cuctematnueckyro HomeHkiatypy (IUPAC) u TpuBuanbHble
Ha3BaHMsI OT/AEIbHBIX BEIIECTB;

C(OPMHUPOBAHHOCTb YMEHUS ONPENENATh BaJICHTHOCTh U CTENIEHb OKUCIECHUSI XUMUYECKUX JIEMEHTOB
B COCIMHEHMSX, BUJ XUMHMUYECKOW CBSI3M (KOBAJEHTHas, HMOHHAs, MeTaJUIMYecKas, BOJOPOJHAsi), THII
KPUCTAIIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

c(OPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT BUJA XUMHUYECKON CBS3U U
TUNA KPUCTAJUIMYECKON pemeéTky, OOMEHHBI M JOHOPHO-aKUENTOPHBIH MEXaHW3Mbl 00pa3oBaHUs
KOBAJIEHTHOU CBS3H;

c(OPMHPOBAHHOCTh YMEHHI: KiIacCH(UIMPOBATh: HEOPraHWYECKHE BEIIeCTBA MO MX COCTaBy,
XMUMHMUECKHE PEAKLUU MO Pa3IUYHBIM NPU3HAKaM (YUCIY M COCTaBY PEarupyrollMX BEIIECTB, TEIJIOBOMY



s deKTy peaknuu, H3MEHEHHUIO CTETICHEe OKUCICHHS 3JIEMEHTOB, 0OpAaTUMOCTH, YYaCTHIO KaTallu3aTropa u
JpyTue); CaMOCTOSTEIHHO BBIOMPATH OCHOBAHMS M KPUTCPUU JUTS KIacCH(DHUKAIIMM U3y4aeMbIX BEIIECTB W
XUMHUYECKUX PEAKIIUI;

c(hOpPMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICHI Iepuoaudeckoro 3akona J[. WM. MenpaeneeBa u
JEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, 0OBICHUTEIBHYIO U TIPOTHOCTHYECKYIO (DYHKIIHH;

c(hOPMUPOBAHHOCTh YMEHUM: XapaKTEPU30BATh ICKTPOHHOE CTPOCHUE aTOMOB U MOHOB XUMHUYECKUX
3JIEMEHTOB IME€PBOr0O—4eTBEPTOro mnepuosioB Ilepumogmueckoir cucremsl .M. MenneneeBa, ucnonb3ys
MOHATHS <«OHEPIeTUUYCCKUE YPOBHHY», «IHEPreTHUCCKUE IOIYPOBHH», «S-, P-, O-aTOMHBIC OpOHTAIMY,
«OCHOBHO€ U BO30YXJIEHHOE PHEPIETUUYECKUE COCTOSIHUS aTOMay; OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAMHEHUU 1Mo nepuoaam U rpynnam llepuoanueckoi cucrems /1.
N. MeHnneneeBa, BaJCHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHHUS HMX JJIEKTPOHHBIX
000JI04€K;

c(hOpMUPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUYECKHUE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, TOJTBEPKAATh CYIIECTBOBAHUE T'E€HETUYECKOW CBSI3M MEXKIY HEOPraHMYEeCKUMHU
BEILIECTBAMU C TIOMOIIIBIO0 YPABHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEaAKIIHil;

chOpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTh: OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
MOCPEJCTBOM COCTABJICHHSI DJICKTPOHHOTO OajaHca ASTUX PEaKIUH; peakiuil MOHHOTO OOMeHa MyTEM
COCTAaBJICHUSI MX TIOJHBIX M COKPAIIEHHBIX HWOHHBIX YpaBHEHUW; peaKIui TUIPOTU3a; pPEaKIun
KOMIUIEKCO00pa3oBaHus (Ha MpUMEPE THAPOKCOKOMILIEKCOB ITUMHKA U aTFOMUHUS ),

chOpMUPOBAHHOCTh YMEHHUSI OOBICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX PEaAKIUd ¢
Y9€TOM HX DHEPreTHYECKUX XapPaKTEPUCTUK, XapaKTepP HM3MEHEHHsS] CKOPOCTH XHMHUYECKOW peakluh B
3aBUCHMOCTH OT PAa3IMYHBIX (DAaKTOPOB, a TAKKE XapaKTep CMEIICHUS XUMHUYECKOTO PABHOBECUS IO
BIIMSTHUEM BHENTHUX Bo3zecTBui (mpunmun Jle [llarense);

chOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XUMHYECKHE pEaklMH, JIeKalue B OCHOBE
MIPOMBIIIJIEHHOTO TOJyYEHUSI CEpPHON KHUCIOThHI, aMMHaka, OOIIMe Hay4yHble MNPUHLIMIBI XUMHUYECKHX
MIPOM3BO/JICTB; 11€1€c000pa3HOCTh MPUMEHEHHSI HEOPraHUUECKUX BEIIECTB B MPOMBIIIIEHHOCTH U B OBITY C
TOYKH 3PEHHUSI COOTHOLLICHUSI PUCK-TIONb3A;

c(OpMUPOBAHHOCTH BJIAJICHUSI CUCTEMON 3HAHUN O METOJaX HAyYHOTO MO3HAHUS SBJICHUM MPUPOIBI —
HaOJ0IeHNe, U3MEPEeHHe, MOJIEIHPOBaHUE, SKCIEPUMEHT (peajbHbI M MBICICHHBIN), HCIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKaX, YMEHHUsI IPUMEHATh 3TH 3HAHUSI IIPU IKCIIEPUMEHTAIbHOM HCCIEA0BAHUU BEUIECTB U
is OOBSCHEHUS XUMHUYECKUX SBIICHUH, HMEIOIIUX MECTO B MPUPOJE, MPAKTUUECKON IesITeNbHOCTH
YEJIOBEKA U B ITOBCEHEBHOM KU3HU;

cOpPMUPOBAHHOCTh YMEHHUSI BBISBISATH B3aUMOCBSI3b XUMHYECKMX 3HAHUH C TOHATUSIMU U
MIPEJICTAaBICHUSIMU JPYTrUX €CTECTBEHHO-HAYYHBIX MPEeIMETOB i 0ojiee OCO3HAHHOTO TOHUMAaHUS
MaTepUaIbHOTO €AMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUS NPOBOIMTH PACUYETHI: C HMCIOJIH30BAHUEM IMOHITHH «MaccoBas OIS
BEIIECTBA B PACTBOPE» U «MOJISIpHAsT KOHIIEHTPAIUI»; MAacChl BEIIeCTBA UM 00bEMa ras3a 1Mo U3BECTHOMY
KOJIMYECTBY BEIleCTBA, Macce HIM O0BEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB; TEIJIOBOTO
sbdekTa peakuu; 3HAYCHHS BOJOPOJHOIO IOKA3aTelsl PacTBOPOB KHCIOT M IIENOYeH C H3BECTHOU
CTETEHbIO JUCCOLMALNU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIUU, €CIU OJHO U3
HCXOJIHBIX BEIIECTB JJAHO B BUJIE pacTBOpA C OMPEAEIEHHON MacCOBOM /10J1€i paCTBOPEHHOTO BEIllECTBA WU
JaHO B U30BITKE (MMEET MPUMECH); IOJIU BbIXO/1a IPOIYKTA PEAKINH; 00bEMHBIX OTHOLIIEHHH Tra30B;

c(OpMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITENIFHO TUIAHUPOBATH U MPOBOIUTH XUMHUECKUN SKCIIEPUMEHT
(mpoBeAeHHE peaKIHMii HOHHOTO OOMEHa, MOATBEP)KIECHHE KAYeCTBEHHOTO COCTaBa HEOPraHMYeCKUX
BEILIECTB, OMNPEIECICHUE Cpeabl PAacTBOPOB BEUIECTB C IOMOILIBI HWHIUKATOPOB, W3YYEHHE BIUSHHSI
pa3nuYHbBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW PEeaKIy, pelIeHHe YKCIEPUMEHTaIbHBIX 33/1a4 10 TeEMaM
«Metamnely u «Hemetamnsl») ¢ coOmrofeHHeM TpaBHJI 0€30MacHOro OOpalieHHusl ¢ BEHIeCTBAMHU U
nabopatopHbIM 00OpyIOBaHUEM, (GOPMYITHPOBATH IENIb UCCIIEIOBAHUS, MPEACTABIATh B pa3iuyHO (hopme
pe3ynbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

chOpPMUPOBAHHOCTh yYMEHHUMW: COONIOAAaTh TIpaBUa TMOJIb30BAHMS XMMUYECKOW ToCcymoll u
nabopaTopHBIM 000pYAOBaHHEM, OOpalleHHs C BEUIECTBAMH B COOTBETCTBUM C HWHCTPYKIHSIMHU TIO



BBITIOJTHEHHUIO JIAOOPATOPHBIX XUMHUYECKUX OTBITOB, SKOJIOTHYECKH 11eNIeCO00pa3HOTr0 MOBEJCHUS B OBITY U
TPYIOBOH JEATENBHOCTH B ILEJISIX COXPAHEHUs CBOErO 3I0pPOBbs, OKPYXKAIOIIEH INPUPOJHOM CpelIbl M
JNOCTH)KEHHMSI €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABAThb OINACHOCTb TOKCUYECKOIO JCHCTBHsS Ha JKHUBBIC
OpPraHu3Mbl ONPEAEIEHHBIX HEOPTaHUYECKUX BELIECTB, IOHMMAas cMbIci noka3areis 11/IK;

c(OPMHUPOBAHHOCTh YMECHHIA: OCYIIECTBIISATH IICJICHANIPABICHHBIA MTONCK XUMUYECKONH MHPOPMAIH B
pa3NMYHBIX HCTOYHUKAX (HaydHas W y4deOHO-Hay4yHas JHUTEparypa, CpelcTBa MaccoBOM HH(popManuu,
WuTepHer u apyrue), KpUTUYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(pOpManuio, nepepadaTeiBaTh €€ U
WCIIO0JIb30BaTh B COOTBETCTBUHU C MTOCTaBJICHHOM yueOHOM 3a/1aueii.
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[TPOTPAMME



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

IHOYPOYHOE IVTAHUPOBAHMUE
10 KUIACC

KoaunyecTBo yacoB

DJIeKTpOHHbIe HH(poBbIe

Ne i/t Tema YpoKka B KOHTpoJu,H],]e HpaKanecxne OﬁpaSOBaTeJII)HI)Ie
cero
padoTsbI padoThI pecypcebl
[IpenMet u 3HaYCHHE OPTraHUYECKON XUMUH,
1 MpeJICTaBIICHUE O MHOTOOOpa3Hu 1 bubmorera [JOK
p P https://m.edsoo.ru/ff0d67ca
OpPraHWYECKUX COCAMHCHUN
DIIEKTPOHHOE CTPOCHUE aTOMa yriepoia
2 (OCHO]fHOG " 3032 NEHHOE coc}:?ongm) 1 bubmorexa OK
Y ' https://m.edsoo.ru/ff0dfee2
BanenTHBIC BOBMOKHOCTH aToMa yriepoja
XUMHYecKas CBS3b B OPraHUICCKHX
3 coenrMHeHnIX. MexaHn3Mbl 00pa30BaHUsA 1 bubmorexa LOK
o P . https://m.edsoo.ru/ff0dfee2
KOBaJICHTHOM CBSI3H, CIIOCOOBI pa3pbiBa CBsA3EH
4 Teopust cTpoeHUSI OPraHUYECKUX COCTUHEHUI 1 bubnuoreka [JOK
A. M. bytneposa https://m.edsoo.ru/00ad9474
Buibl m30Mepun: CTPyKTYpHas,
5 MpOCT aHCTBI;HHa}I I:)‘)}J/'II;K}’]TP OHHBIC 9P PEKTHI B 1 bubmorexa HOK
pocTp ’ p § https://m.edsoo.ru/ff0d67ca
MOJICKYJIaX OPTraHUYECKHUX COCTMHCHHIMA
[IpencraBieHue o KiIacCH(PpHUKAIITN |
6 cucremarnyeckas Homenkiaarypa (IUPAC) 1 bubmorexa HOK
P https://m.edsoo.ru/ff0dfee2
OpPraHMYECKUX BEILECTB
7 Knaccudukanus peaknuii B opraHu4ecKon 1 bubnunoreka [JOK
XUMUH https://m.edsoo.ru/ff0dfee2
3 Cucremaru3zanus 1 0000IIeHUE 3HAHUH 110 1 bubmuoreka [JOK
TeMe https://m.edso00.ru/00ad9474
9 AJNKaHBI: TOMOJIOTHYECKHH psijl, oOmas 1 bu6mmoreka [JOK
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(dopmyna, HOMEHKJIAaTypa 1 U30Mepus,
JIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE

https://m.edsoo.ru/ff0d67ca

MOJIEKYJT
10 DU3NYECKUE U XUMUYECKUE CBOMCTBA AJIKAHOB brbamorexa LHOK
https://m.edsoo.ru/ff0dfee2

11 Haxosxnenue ankanos B npupoje. CriocoOsbl bubnuorexa [JOK
MOJIYYCHHS U IPUMEHEHNE AJIKAHOB https://m.edsoo.ru/ff0dfee2
Huxnoankansl: odmas Gopmyna,

12 HOMEHKJIaTypa U U30MepHUsl, 0COOEHHOCTH bubnnorexa [JOK
CTPOCHHS 1 XUMUYECKUX CBOMCTB, CITOCOOBI https://m.edsoo.ru/00ad9474
MOJTy4YeHUS U IPUMEHEHNE
Pemenne pacy€THBIX 3a/1a4 Ha ONIPEICIICHHE
MOJIEKYIIAPHON (DOPMYITBI OPraHUIECKOTO

13 BEIIECTBA IO MACCOBBLIM JIOJISIM aTOMOB bubmuorexa [JOK
9JIEMEHTOB, BXOISIIINX B €TI0 COCTaB. https://m.edsoo.ru/ff0d67ca
CucreMaruzanys 1 0000IeHe 3HAHUI 110
TeMe
AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as

14 dhopmysna, HOMEHKIATypa, SJIEKTPOHHOE U bubnunoreka [JOK
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII. https://m.edsoo.ru/ff0dfee2
CrpykTypHas U HUC-TPaHC-U30MEpHs ATKEHOB

15 Ou3nyecKue U XMMHUYECKHUe CBOICTBA aJIKEHOB. bubnnoreka [JOK
[IpaBuno MapkoBHUKOBa https://m.edsoo.ru/ff0dfee2

16 CrniocoObl nostyyeHHs 1 NPUMEHEHNE aJIKEHOB bubmmorexa [JOK

https://m.edsoo.ru/00ad9474

[IpakTiueckas paborta Ne 1 mo Teme

17 "[lony4eHne sTUIIEHA U U3YYEHHUE €TO Bubmmorexa LIOK

CcBOMCTB"

https://m.edsoo.ru/ff0d67ca
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Pemrenne pacy€THBIX 3a/1a4 Ha ONPEICIICHUE

18 MOJIEKYJISIPHOM (POPMYIIBI OPTraHUYECKOTO bubmiorexa LIOK
https://m.edsoo.ru/ff0dfee2
BEIlIECTBA
AJKanueHbl: CONpsbKEHHBIC, U30JIMPOBAHHBIE,
19 KymyJnupoBaHHble. OCOOEHHOCTH bubnuorexa LIOK
https://m.edsoo.ru/ff0dfee2
AJIEKTPOHHOTO CTPOCHUS
20 XUMHYECKHE CBOMCTBA CONMPSKEHHBIX TUEHOB bubnuorexa LIOK
https://m.edsoo.ru/00ad9474
21 CriocoObl MoTy4eHus! U IPUMEHEHNE bubnuorexa [JOK
AITKaNEHOB https://m.edsoo.ru/ff0d67ca
AJIKWHBI: TOMOJIOTUYECKHUH PsJI, 00IIas
29 (dbopmyna, HOMEHKIIATypa, 3JEKTPOHHOE U bubnuoreka [IOK
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII, https://m.edsoo.ru/ff0dfee2
(bu3uvecKue CBOMCTBA
23 XHWMHUYECKUE CBONCTBA aJTKUHOB bubmorexa IOK
https://m.edsoo.ru/ff0dfee2
24 KadecTBeHHBIC peakiiy Ha TPOMHYIO CBS3b bubmorexa [TOK
https://m.edsoo.ru/00ad9474
25 CriocoObl MoTy4eHHS ¥ TPUMEHEHUE ATKHHOB bubmmorexa [TOK
https://m.edsoo.ru/ff0d67ca
26 Pemenue 3aga4: pacuy€Thl 0 ypaBHEHHIO bubnuoreka [JOK
XUMHUYECKON peakiuu https://m.edsoo.ru/ffOdfee2
Cucremaru3zanus 1 0000IICHUE 3HAHUHA 110 bubmuoreka [JOK
27
TEMe https://m.edsoo.ru/ff0dfee2
ApEHBI: TOMOJIOTUYECKUH ST, 0OIIast
)8 (dopmyna, HOMEHKJIaTypa. DIEKTPOHHOE U bubnuoreka [IOK

MINPOCTPaHCTBCHHOC CTPOCHUC MOJICKYJI
OcH30J1a 1 TOJIyOJIa, UX (1)I/I3I/ILICCKI/IG CBOMCTBA

https://m.edsoo.ru/00ad9474



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

bubmuoreka [JOK

29
3aMEILECHUS https://m.edsoo.ru/ff0d67ca
XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
30 MPUCOCAMHCHUS, OKUCIICHHE TOMOJIOTOB bubmorera [JOK
p ’ https://m.edsoo.ru/ff0dfee2
OeH3oJa
31 OCco0EHHOCTH XUMHUYECKUX CBOMCTB CTHpOJIa bubmorera [JOK
P https://m.edsoo.ru/ff0dfee2
Pemienne pacy€THBIX 3a/1a4 Ha ONIPEICIICHHE
32 MOJIEKYJISIPHOM (POPMYIIBI OPTaHUIECKOTO brbmmorexa [OK
yip pMY. p https://m.edsoo.ru/00ad9474
BEIICCTBA
33 CrocoObI MoNy4YeHHUs U IPUMEHEHNE apEHOB bubmorera [JOK
i p P https://m.edsoo.ru/ff0d67ca
34 I'eneTnueckas cBsi3b MEXKY pa3IUUHBIMU bubnuorexa [JOK
KJIacCaMH YIJIEBOJIOPOJIOB https://m.edsoo.ru/ffOdfee2
PacuéTel o ypaBHEHUSIM XUMUYECKUX
35 eaknuii. CucreMaruzaius U 00001eHne bubmorexa IOK
p Hv ) H H https://m.edsoo.ru/ff0dfee2
3HAHUH IO TeMe
bu6mmoreka [JOK
36 I1 i ras. I1 e He e
PHpOAHbili ras. TIOMYTHBIC HEQTAHIC rash! https://m.edsoo.ru/00ad9474
37 KaMeHHBIi yroyibs 1 IpOayKThl €ro bubnuoreka [JOK
nepepaboTKu https://m.edsoo.ru/ff0d67ca
38 Hedtb 1 ciocoOnI €€ nmepepaboTKH. bubnunoreka [JOK
[Ipumenenue nNpoIyKToB nepepadoTku HedTr https://m.edsoo.ru/ff0dfee2
39 I'eneTnueckas CBS3b MEXKIY PA3IUYHBIMU bubnuoreka [JOK
KJIaCCaMH YIJIEBOJOPOJIOB https://m.edsoo.ru/ffOdfee?
["anoreHonpou3BOHBIE YIIIEBOIOPOJIOB:
P 8 T AOPOA bubnmuoreka [JOK
40 3IEKTPOHHOE CTPOCHUE; PEAKIIMHU 3aMEILECHUS

rajorcHa

https://m.edsoo.ru/00ad9474
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JleficTBHE 1IE04Yel HA TAJIOTCHIIPOU3BOIHBIE.

41 Bs3anMoelicTBie QUrajgoreHajJIKkaHoB ¢ bubmorexa LIOK
https://m.edsoo.ru/ff0d67ca
MarHueM U IUHKOM

4 Cucremaru3zanus 1 0000IIeHUE 3HAHU 110 bubnuorexa [JOK
pazneny "YrieBoaopoasr" https://m.edsoo.ru/ff0dfee2

43 KonTtposnsHas paboTa o teme bubmorexa [IOK
"VYrneBogopo st https://m.edsoo.ru/ff0dfee2
[IpenenbHBIC 0THOATOMHBIC CITUPTHI:

44 TOMOJIOTUYECKUH psl, oOmias hopmyna, bubnuorexa [JOK
CTPOEHHUE MOJIEKYJI, U30MEPHS, HOMEHKJIATYypa, https://m.edsoo.ru/00ad9474
knaccudukanus, puznyeckue CBOUCTBa

45 XUMHYECKUE CBOMCTBA MPEIETbHBIX bu6mmoreka [IOK
OJIHOATOMHBIX CITUPTOB https://m.edsoo.ru/ff0d67ca

46 CriocoObl MOTy4eHHS U IPUMEHEHNE bubnuoreka [IOK
OJHOAQTOMHBIX CITUPTOB https://m.edsoo.ru/ffOdfee2
[Ipocteie 3¢upbl: HOMEHKIIATypa U U30Mepus,

47 0COOEHHOCTH (PU3MYECKUX U XUMUUICCKUX bubmorexa IOK

¥ https://m.edsoo.ru/ffOdfee2
CBOIICTB
MHoroaTOMHBIE€ CIIUPTHI: ATUIICHIIIUKOIIb U
48 TJIMIEPHH, UX PU3NUECKHE U XUMUYECKHE bubmorexa HOK
B https://m.edsoo.ru/00ad9474
CBOICTBa

49 CriocoObl mosTyueHus: ¥ IpUMEHEHUe bubnunoreka [JOK
MHOTOAQTOMHBIX CITUPTOB https://m.edsoo.ru/ff0d67ca

50 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE bubnnoreka [JOK
cBoiicTBa. TOKCHUHOCTH (peHoNa https://m.edsoo.ru/ffOdfee2

N bubmuoreka [JOK
51 XuMHYecKue cBoicTBa (heHoa httos://m.edsoo. ru/ffodfee?
52 CrniocoObl nostyyeHust ¥ mpuMeHeHne (peHona bubnuoreka [IOK
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https://m.edsoo0.ru/00ad9474

[Ipaktudeckas padora Ne 2. Pemenue

53 9KCIEPUMEHTAJIbHBIX 3a7a4 110 TeMe "CIupThl bubnuorexa LIOK
https://m.edsoo.ru/ff0d67ca

u (eHonr"

54 Cucremaru3zanus 1 0000IIeHUE 3HAHU 110 bubnuorexa [JOK
TeEME https://m.edsoo.ru/ffOdfee2
AJNBICTU]IBI M KETOHBI: DJIEKTPOHHOE CTPOCHUE

55 KapOOHUIBLHOM TPYIIIBI; TOMOJIOTHYECKHE bubnuoreka [JOK
psabl, oOmias popmynna, U30MEpHUs U https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa

56 Anblieruipl 1 KETOHbI: (U3NYECKHE CBONCTBA; bubnuoreka [IOK
peaKuuu NpPUCOECTUHEHUS https://m.edsoo.ru/00ad9474

57 Peakuyn oxuciieHUsI 1 KAUECTBEHHBIE PEAKIIUU bu6moreka [IOK
albIETUIOB U KETOHOB https://m.edsoo.ru/ff0d67ca

58 CrocoOpl OTy4eHHS aTbJACTHIOB U KETOHOB Bubnuorexa LTOK

https://m.edsoo.ru/ffOdfee2

59 OnHOOCHOBHBIE TIPE/IeTbHBIE KAPOOHOBBIE bubmuorexa [JOK
KHCJIOTBI, 0COOCHHOCTH CTPOCHHSI KX MOJICKYJI https://m.edsoo.ru/ff0dfee2

60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX bubnuoreka [JOK
KHCJIOT, UX (pU3UYECKHe CBOMCTBA https://m.edso00.ru/00ad9474

61 XUMHUYECKUE CBOMCTBA MPEICTbHBIX bubnnoreka [JOK
OJITHOOCHOBHBIX KapOOHOBBIX KHUCJIOT https://m.edsoo.ru/ff0d67ca

62 Oco0GeHHOCTH CBOMCTB MYpaBbUHOW KUCIJIOTBHI. bubnuoreka [IOK
MHuoroo6pa3ue KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/ff0dfee2
Oco0OeHHOCTH CBOMCTB: HEMPEAECNbHBIX U

63 apoMaTUYeCKUX KapOOHOBBIX, JUKAPOOHOBBIX, bubnuoreka [IOK

FI/I,[[pOKCI/IKap6OHOBHX KHUCJIOT.
Hpe,[[CTaBI/ITCJ'H/I BBICIIUX Kap60HOBBIX KHUCJIOT

https://m.edsoo.ru/ffOdfee2
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bubmuoreka [JOK

64 IlousaTue o TpoU3BOIHBIX KAPOOHOBBIX KUCIIOT
p A p https://m.edsoo.ru/00ad9474
65 CriocoOsI MMOJTydeHUsT ¥ IPUMEHEHUE bubnuorexa [JOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/ff0d67ca
66 CrnosxHbie 3(UPBI: TOMOJIOTHYECKUN PSIJI, bubnuorexa [JOK
obmas popmysa, ©30MEpHUsT 1 HOMEHKIIATypa https://m.edsoo.ru/ffOdfee2
bu6mmoreka [{OK
67 du3nyeckne U XUMHUICCKHE CBOMCTBA 3(QHUPOB
bup https://m.edsoo.ru/ffOdfee2
Pemenue pacuéTHBIX 3a7a4: 10 YPAaBHEHUIO
68 XUMHUUYECKOW PEaKIuH, Ha ONIPECIICHUE bu6moreka [IOK
MOJIEKYIIAPHON (DOPMYITBI OPraHUIECKOTO https://m.edsoo.ru/00ad9474
BeIlleCTBa
[IpakTnueckas padota Ne 3. Pemenue
bu6moreka [IOK
69 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" " https://m.edsoo.ru/ff0d67ca
KapGonossie kuciaotel. CrioskHbIC AUPHI
70 Kupsr: ctpoenue, Gu3ndecKkue 1 XUMHIECCKUE bubnuoreka [JOK
CBOMCTBA (THAPOJIH3) https://m.edsoo.ru/ff0dfee2
OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKAIINX
71 OCTaTKH HEMPEACITbHBIX >K£ HBIX EI/II:JIO”IL“H bubmorexa HOK
pedl P ’ https://m.edsoo.ru/ffOdfee2
2Kupsl B npupoe
MbLTa Kak COJIM BBICIIUX KAPOOHOBBIX KHCIIOT,
. bubnuoreka [JOK
72 ux Momoliee aercreue. [lorsarue o
https://m.edso00.ru/00ad9474
CHUHTETHYECKUX Motomux cpeactrax (CMC)
['eneTndeckas CBs3b yrieBOJIOPOIOB U
73 KHACJIOPOACOOE )Kamliz 0 FaHI/Il:‘)IeCKI/IX bubmnorexa [IOK
P P P https://m.edsoo.ru/ff0d67ca
BEILIECTB
74 Pacu€rbl 0 ypaBHEHUAM XUMHUYECKUX bubnuorexa [IOK

peakuun

https://m.edsoo.ru/ffOdfee2
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Cucremaruzanus u 00001IeHYE 3HAHUM IO

bubmuoreka [JOK

75
TEME https://m.edsoo.ru/ff0dfee2
OO6mrast XxapakTepuCTUKA YTIIEBOJIOB U
76 Knaccmbml:aunﬂp JIeBozIzll; (MOHO-, - 1 bubmorexa LHOK
4 ’ https://m.edso00.ru/00ad9474
MIOJIMCAXapH/Ibl)
77 Monocaxapuabl: GU3HYECKUE CBOWCTBA U bubnuorexa [JOK
HAaxO’KJICHUE B IIPUPOJIE https://m.edsoo.ru/ff0d67ca
78 [IpuMeHeHue riroKo36l, €€ 3HaYCHNE B bubnuorexa [JOK
KU3HEACATEIIBHOCTH OpraHn3ma https://m.edsoo.ru/ff0dfee2
Jlucaxapuiel: caxapo3a, MajbTo3a U JIAKTO3A.
79 HaxoxaeHne B Ipupo/ie U IpUMEHEHUE bubnmorexa [IOK
g PHpO P https://m.edsoo.ru/ffOdfee2
JFCaxXapuI0B
[Tonmcaxapupl: CTpOSHUE MaKPOMOJICKYIT,
80 (bmnqecxge " XI/IME‘ICCKI/IC CBopﬁCTBa ’ bubmorexa OK
’ https://m.eds00.ru/00ad9474
MIPUMEHEHHE
bu6mmoreka [IOK
81 [TonsiTHe 006 NCKYCCTBEHHBIX BOJIOKHAX
4 https://m.edsoo.ru/ff0d67ca
Pemenue pacueTHbIX 3a7a4 Ha ONpe/ieTICHIE
82 JIOJIY BBIXOJAa IPOIYKTA PEAKIIUA OT Eubmorexa HOK
POZyKTa P https://m.edsoo.ru/ff0dfee2
TEOPETUYECKH BO3MOKHOTO
83 CucremaTu3zanus 1 00001IeHre 3HAHUN IO bubnnoreka [JOK
pazneny https://m.edsoo.ru/ffOdfee2
KounTtponbHas paborta no teme
84 "Kucnopoaconepskaiiyue opraHu4ecKye bubmmorexa [IOK
POz " ACPAATIIE Op https://m.edso0.ru/00ad9474
COEIMHEHUS
AMUHBIL: K1accu(UKalus, CTPOSHUE MOJIEKY,
bu6mmoreka [JOK
85 oOmas (opmyna, H30Mepusi, HOMEHKJIAaTypa 1

(uznueckue cBocTBa

https://m.edsoo.ru/ff0d67ca
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86 XVMUYECKUE CBOMCTBA aH(PaTHIECKUX bubnmoreka [JOK
aMUHOB https://m.edsoo.ru/ff0dfee2
87 AHWINH: CTpPOEHUE aHWINHA, 0COOEHHOCTU bubnuorexa [JOK
XHMHUYECKHNX CBOMCTB aHUJIMHA https://m.edsoo.ru/ff0dfee2
88 CriocoObI MMOJTydeHUsT ¥ IPUMEHEHHUE bubnuorexa [JOK
amn(paTHIeCcKuX aMHHOB https://m.edsoo.ru/00ad9474
AMMHOKHUCIIOTHI: HOMEHKJIATypa U U30Mepus,
89 (u3HuecKkue CBOMCTBA OTI[GJ}']III))HI)IG ’ brbmmorexa [OK
’ https://m.edsoo.ru/ff0d67ca
MPEACTABUTENH (l-aMUHOKHUCIIOT
XuMHU4YecKnue CBOMCTBA aMUHOKUCIIOT, UX
bu6moreka [IOK
90 OHMOJIOTHYECKOe 3HAYCHHE aMUHOKHUCIIOT.
https://m.edsoo.ru/ff0dfee2
CuHTE3 ¥ THAPOJIN3 TIENTHIOB
01 benku kak npupoIHbIE TOJTUMEPHI; CTPYKTYPbI bubmuorexa [JOK
0enKoB https://m.edsoo.ru/ffOdfee2
bu6mmoreka [IOK
92 XUMHYECKUE CBOMCTBA OEIKOB
https://m.edsoo.ru/00ad9474
A3oTcoziepKaIre reTepouKINIeCKIe
93 COC,Z[I/IHGHEI?[ H CI/IH(I))BI)IC KHCIJIOTBI: COCTaB bubmorexa HOK
FEORE ' ’ https://m.edsoo.ru/ff0d67ca
CTPOCHHE U OMOJIOTHYECKAs POJIh
[IpakTrueckas padota Ne 4. Permenue
94 AKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TEME bubnnoreka [JOK
"A3zoTconepxaiiue OpraHm4ecKue https://m.edsoo.ru/ffOdfee2
coequueHus"
[IpakTuueckas pabota Ne 5. Pemenue
95 AKCMEPUMEHTAIBHBIX 33124 0 TEME Bubmmorexa LIOK
" P . https://m.edsoo.ru/ffOdfee2
Pacno3HaBaHue opraHMYeCcKuX COeAUMHEHUN
96 KonTposneHas paboTa o teme bubnuoreka [IOK

"A30TcoepKalue OpraHndecKue

https://m.edsoo.ru/00ad9474
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coequueHus"

OCHOBHBIE TTIOHSATHS XUMHHU

97 BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN U METObI 1 bubnuorexa [JOK
HX CUHTE3a —II0JIMMEpU3aLusl U https://m.edsoo.ru/ff0d67ca
MOJINKOHICHCAITHS

98 [Tnactmaccel. YTunuzaius u nepepadoTka 1 bubnuorexa [JOK
IIJJACTHKA https://m.edsoo.ru/ff0dfee2

99 DnacToMephl: HaTypadbHbI CHHTETUYECKHE 1 bubnuorexa [JOK
Kayuyyku. Pe3una https://m.edsoo.ru/ff0dfee2
BonokHna: HaTypanbHBIE, HCKYCCTBEHHBIE,

100 cuHTeTHYecKue. [lommmeps! crienranbHOTO 1 bubamorera LOK

https://m.edsoo.ru/00ad9474

Ha3HAYCHUS
[IpakTueckas padota Ne 6. Pemenue

101 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME 1
"Pacno3zHaBanue miacTMacc v BOJIOKOH"
O06o01enre 1 cucTeMaTru3aIus U3y9eHHOTO

102 Marepuaia no TeMe "BbhIcOKOMOJIeKYIsIpHbIC 1
coequHeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KoaudecTBo 4acoB

Ne DJIeKTpOHHbIe I poBbIe
n/n Tema ypoxa Bcero Kontpoxbusie | Hpakrireckue o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI

1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN 1 bubnuoteka [JOK
anemMeHT. M3oTomnsl https://m.edsoo.ru/ff0d67ca

9 CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB, 1 bubnuoteka [JOK
KBaHTOBBIE YHCIIa https://m.edsoo.ru/ff0dfee2

3 Knaccudukarys XuMuueckux 2JIeMeHTOB (S-, 1 bubnuorexa [JOK
p-, d-, f-amemenTHI) https://m.edsoo.ru/ffOdfee2

4 Pacnpenenenue 31eKTpOHOB 1O ATOMHBIM 1 bubnuorexa [JOK
opOuTamsim https://m.edsoo.ru/00ad9474
DneKTpOHHbIE KOH(UTYpalli aTOMOB

5 3J'IeMeII;TOB B OCHoilODZII)/I BO30YXJIEHHOM 1 bubmmorexa LOK

https://m.edsoo.ru/ff0d67ca

COCTOSTHUU

5 DNeKTpOHHBIE KOH(PUTYpAITUX HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATEILHOCTD https://m.edsoo.ru/ff0dfee2
[Tepuonnueckuii 3akoH u Ilepuoanyeckas

7 cUCTeMa XMMHYECKHUX 3j1eMeHToB /I, H. 1 bubnuoreka [JOK
MeneneeBa, CBsI3b C COBPEMEHHOM Teopueil https://m.edsoo.ru/ff0dfee2
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB

8 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMU 1 bubnunoreka [JOK
MIPOCTBIX U CJIOKHBIX BELIECTB 110 IPYIIIaM U https://m.edsoo.ru/00ad9474
nepuoaam

9 Cucremaru3anus 1 0000IICHUE 3HAHUH 110 1 bubmuoreka [JOK
TEeME https://m.edsoo.ru/ff0d67ca
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Bunbsl xumnueckon cBsI3u. MexaHn3Mbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.

bubnuoreka [IOK

10
Bonopoanas cBsa3b. MexXMOJIEKyIsIpHbIE https://m.edsoo.ru/ff0dfee2
B3aUMOJICHCTBUS
BaneHTHOCTh U BaJICHTHBIC BO3MOHOCTH

11 aToMOB. CBSI3b 3JIEKTPOHHOMW CTPYKTYPhI bubmorexa HOK

' P PYKTYP https://m.edsoo.ru/ffOdfee?

MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM

12 [IpencraBneHus 0 KOMIJIEKCHBIX bubmmoreka [{OK
COEIMHEHUSIX: COCTaB M HOMEHKJIaTypa https://m.edsoo.ru/00ad9474
BemectBa MoJsIeKynsipHOTO 1

13 HEMOJIEKYJIIPHOTO CTpOeHUS. THIbI bubnuoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/ff0d67ca
BEIIIECTB

14 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. bubnuoreka [IOK
[IpencraBienue 0 KOJJIOUAHBIX PACTBOPAx https://m.edsoo.ru/ff0dfee2
HctuHHBIE paCTBOPHI: HACKIIICHHBIC U

15 HEHaCBIIIIEHHbIE, PACTBOPUMOCTh bubamorexa LOK

m > P P ’ https://m.edsoo.ru/ffOdfee2

Kpucramnoruaparsr

16 CriocoObI BEIpaKEHHS KOHIIEHTPAIIMH bubnuoreka [JOK
pacTBOpPOB https://m.edsoo.ru/00ad9474
Pemenne 3a1a4 ¢ ucnoJyib30BaHUEM MOHSATHN

17 ""MaccoBas J10J1d PacTBOPEHHOIO BemecTra" Eubmorexa HOK
. P P | ’ https://m.edsoo.ru/ff0d67ca

MOJISIpHAst KOHIICHTPAIUs

18 Knaccudukanus 1 HOMEHKIaTypa bubnuoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/ffOdfee?

19 Cucremaru3anus 1 0000IICHUE 3HAHUHA 110 bubmuoreka [JOK
TeMe https://m.edsoo.ru/ff0dfee2

20 KonTtponsHas padota no temam "CrpoeHue bubnuorexa [IOK
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aroMa. [leproinueckuii 3aKOH U
HepI/IO[[I/I‘-IeCKaH CUCTEMA XUMHUYCCKUX
anemenToB JI. 1. Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"

https://m.edsoo0.ru/00ad9474

Knaccugukanus XuMHIECKUX peakuuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.

bu6mmoreka [{OK

21 3aK0oH cOXpaHEeHHUs MAcChl BEIIECTB; 3aKOH
P = https://m.edsoo.ru/ff0d67ca
COXPAHEHUS U IPEBPAICHHS SHEPTUU TIPU
XUMHYECKUAX PEaAKIIHIX
29 TenoBbie 3¢ (HeKTh XUMUYECKUX PEaKIIHil. bubnuoreka [JOK
TepMoXuMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0dfee2
23 Brruncnenus mo ypaBHEHHUSIM XUMHYECKUX bubnuoreka [JOK
peaKurii 1 TEPMOXUMHUYECKUM YPABHEHUSIM https://m.edsoo.ru/ff0dfee2
CKOpOCTh XMMUUYECKOH peakiinu, eé
24 3aBUCHMOCTB OT Pa3JIMYHBIX (DAKTOPOB bubmorexa [IOK
P POB. https://m.edso0.ru/00ad9474
KaTtanu3 u karanu3atopsl
25 T'oMoreHnsle 1 reTeporeHHble PeaKknuu bubmmorexa LOK
P P https://m.edsoo.ru/ff0d67ca
[IpakTuueckast padota Ne 1 mo teme
26 "Bnustaue pa3nuvHbIX GaKTOPOB Ha CKOPOCTh bubmorexa HOK
pv " P P https://m.edsoo.ru/ffOdfee2
XUMHYECKON peaKInu
97 OO6paTtumbie U HEOOPATUMBIE PEaKIIUU. bubnunoreka [JOK
XUMHYECKOE PaBHOBECHE https://m.edsoo.ru/ff0dfee2
[IpakTnueckas pabota Ne 2 o Teme
28 "BausiHue pa3nuyHbIX (aKTOPOB Ha Bubmmorexa LIOK
P P " https://m.edsoo.ru/00ad9474
MOJIOKEHHE XUMHUECKOTO PaBHOBECHS
29 DnexTponauTHdeckas aucconuaius. CuibHbIe bubnuoreka [JOK

U cita0ble QJICKTPOJIUTHI. Crernenb

https://m.edsoo.ru/ff0d67ca
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Jucconrannuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

bu6mmoreka [IOK

30 .B 5 H
pactsopos. Bozopomubiii nokasarex, (pH) https://m.edsoo.ru/ffOdfee2
pacTBopa
31 I'mpponus coseit. Peaknuu, nporekaromue B bubnuorexa [JOK
pacTBOpax 3JIEKTPOJUTOB https://m.edsoo.ru/ff0dfee2
IIpaxtuueckas padota Ne 3 mo Teme
32 ")I()I/IMquCKHe peaK WU B pacTBOpax bubmiorexa HOK
"p B P P https://m.edso0.ru/00ad9474
AIEKTPOJIUTOB
OKHUCIUTETBHO-BOCCTAHOBUTEIILHEIE
33 eaknu. BaxxHelne OKUCIUTEIN U bubmorexa HOK
DEAKHIH. https://m.edsoo.ru/ff0d67ca
BOCCTAHOBUTEIN
34 MeTtom 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubnuorexa [JOK
OanaHca https://m.edsoo.ru/ff0dfee2
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuoreka [IOK
BEIIIECTB https://m.edsoo.ru/ffOdfee2
36 Pemienue 3a1a4 pa3InyHbIX TUIIOB bubmorexa HOK
AaTPp https://m.edso0.ru/00ad9474
37 Penienue 3a1a4 pa3InyHbIX TUIIOB bubmorexa LHOK
AaTPp https://m.edsoo.ru/ff0d67ca
38 CucremaTu3zanus 1 00001IeHHe 3HAaHUN IO bubnunoreka [JOK
teme "XuMHUeCcKre peakiuun" https://m.edsoo.ru/ffOdfee2
39 KontponpHas padoTa o teme "XuMuueckue bubnunoreka [JOK
peakuun" https://m.edsoo.ru/ffOdfee2
[Tonmoxenue Hemeraos B [lepuoauueckoit
40 cUCTeMe XUMHUYecKuX a5ieMeHToB /1. 1. bubmuoreka [JOK

MeHpeneeBa u 0COOEHHOCTHU CTPOCHUS UX
aToMOB. ®U3NUYECKHE CBOMCTBA HEMETAIIJIOB

https://m.edsoo.ru/00ad9474
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41 AIoTponsl HEMETAIOB (Ha IpUMEpE bubnuorexa [JOK
KHCTIopo/a, cephl, Gocdopa u yriepoaa) https://m.edsoo.ru/ff0d67ca
42 Bonopoa: momydenue, Gu3ndecKue u bubnuorexa [JOK
XUMUYECKUE CBOUCTBA. ['mapu bl https://m.edsoo.ru/ff0dfee2
l"aymoreHsl: HAXOXKICHHUE B PUPOJIC, CIIOCOOBI
43 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE brbamorexa [OK
zlq ’ https://m.edsoo.ru/ff0dfee2
CBOCTBa
lNanorenoBomopoasl. Baxunenmue
44 KHCJIOPOJICOJCPIKAIITUE COCTUHEHUS bubmorexa HOK
P P https://m.edsoo.ru/00ad9474
TaJIOTCHOB
JlaGopaTopHbIE U TPOMBIIICHHBIE CTIOCOOBI
45 TOJTydeHHMS TajoreHoB. IIpumenenue brbmorexa [TOK
e P . https://m.edsoo.ru/ff0d67ca
rajoreHoB U UX COCAUHCHUI
[Ipaktrueckas padota Ne 4. Permenue
46 SKCIIEpUMEHTAJIBHBIX 3a/1a4 [10 TEME bubmorexa HOK
" P " A https://m.edsoo.ru/ffOdfee2
lManorensl
Kucnopon: naboparopusie u
47 MIPOMBIIIJICHHBIE CTIOCOOBI MOTYICHHS, bubnuoreka [JOK
(dbu3uveckue u XumMuieckue ceorictea. O30H. https://m.edsoo.ru/ff0dfee2
[IpuMeHeHnne Kucaopoaa U 030Ha
bubmuoreka [JOK
48 OKcupl ¥ IEPOKCUIbI
A P A https://m.edso0o.ru/00ad9474
49 Pemrenue 3amay pa3inuHbIX THIIOB Eubmorexa HOK
P https://m.edsoo.ru/ff0d67ca
Cepa: HaxOXJeHHE B IPUPOJE, CIIOCOOBI
50 noi EHUS (bI/I3I/I‘{eCKI/lI:)e E XUMHYECKHE Bubmmorexa LIOK
Elq ’ https://m.edsoo.ru/ffOdfee2
CBOMCTBa
51 CepoBoniopos, cyabhubl bubnuorexa [IOK
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Kucnopoacoaepixkaiye cCoeIMHEHUS CEPBI.

bubnnoreka [IOK

52
Oco0OeHHOCTH CBOMCTB CEpHOM KHCIIOTHI https://m.edsoo.ru/00ad9474
[Ipaktudeckas padora Ne 5. Pemenue
53 IKCIIEpUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u bubmorexa HOK
.. " https://m.edsoo.ru/ff0d67ca
e€ CoeTMHCHMS
A30T: HaX0XKJICHUE B TIPUPO/IE, CTIOCOOBI
o4 MoJyueHusi, GU3NYECKUE U XUMUYECKHE brbmmorexa [OK
YIS https://m.edsoo.ru/ffOdfee2
CBOMCTBA. AMMHUAK, HUTPH/IBI
Kucnopoconepxanme coequHEHHS a30Ta. bu6moreka [IOK
55 . .
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.edsoo.ru/ff0dfee2
56 [IpumeHeHue a30Ta U €ro COEAMHEHUN. bu6moreka [IOK
A3OTHBIE yIOOpEHUSI https://m.edsoo.ru/00ad9474
®ocdop: HaxXOXKIEHHE B IPUPOJIE, CIOCOODI
dop A papox bu6moreka [IOK
57 MoJTydeHus1, GU3NICCKUE U XUMUICCKHE
M https://m.edsoo.ru/ff0d67ca
cBorictBa. ®ochumsr u Gochun
58 Oxkcunpl hocdopa, pochopcoaepxarnime bubnuoreka [IOK
kucioThl. Cosn hpochopHOM KUCTOTHI https://m.edsoo.ru/ff0dfee2
59 [Ipumenenne Gocdopa u ero COeTUHECHHIA. bubnuoreka [JOK
dochopHbIe y10OpeHUS https://m.edsoo.ru/ff0dfee2
[IpakTuueckas pabota Ne 6. Pemenue
" bubnunoreka [JOK
60 IKCIEPUMEHTAJIBHBIX 337a4 10 TeMe "A30T U
https://m.edsoo.ru/00ad9474
dhocdhop u ux coenuHeHU"
Yrnepoa: HaXxoKIeHUE B PUPOJIE,
61 annof (f[nHLIe Moﬂ nduka Eﬂ'p(bimqecxne U Bubmmorexa LIOK
p VH T https://m.edsoo.ru/ff0d67ca
XMUMHYECKHE CBONCTBA, MPUMEHEHHE
62 Oxcun yriepona(ll), okenn yrinepona(1V), bubmuoreka [JOK

YroJjibHas KUCJIOoTa U e€ conmu

https://m.edsoo.ru/ffOdfee2
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bubnuoreka [IOK

63 Pemenue 3a1a4 pa3InyHBIX TUIIOB httos://m. edsoo.ru/ffodfee?
Kpemuuii: HaxokaeHHE B IPUPOJIE, CIIOCOODI
64 H(I))JIyT-IeHI/Iﬂ, (1)I/ISI/II‘IIGCKI/IG u EHE/H/II‘IIGCKI/IG bubamorexa [OK
cBolicTBa https://m.edsoo.ru/00ad9474
65 Oxkcun kpemuus(1V), kpemMHUEBast KHCIIOTA, bubnuorexa [JOK
CUJIMKATBI https://m.edsoo.ru/ff0d67ca
66 [IpuMeHeHne KpeMHUS U €r0 COCTMHEHUM. bubnuorexa [JOK
Crexio, €ro noyy4eHue, BUIbl CTEKIIA https://m.edsoo.ru/ff0dfee2
67 Pemenue 3aga4u pa3auvyHBIX THIIOB brbmorexa [IOK
https://m.edsoo.ru/ff0dfee2
68 Cucremaru3zanus 1 0000IIeHUE 3HAHUA 110 bubnuorexa [JOK
teMe "Hemeramisr" https://m.edsoo.ru/00ad9474
" " bubnuorexa [JOK
69 KonTtponbHas padoTa nmo teme "HemeTamib httos://m.e dsogru JF0d67ca
70 AHanu3 pe3ynbTaTOB KOHTPOJIBLHON paboTHI, bubnuoreka [IOK
KOPPEKIIUS OITHO0K https://m.edsoo.ru/ff0dfee2
[Tonoxenue metamioB B [lepuoauyeckoit
71 CUCTEME XMMHYECKUX DJICMCHTOB. bubnuoreka [[OK
OCc0OEHHOCTH CTPOCHHMS DJIEKTPOHHBIX https://m.edsoo.ru/ff0dfee2
000J104€K aTOMOB METAJIOB
7 O6mue ¢puznyeckue CBOMCTBa METaIOB. bubnunoreka [JOK
[IpumeHeHre METaIOB B OBITY U TEXHHUKE https://m.edso0.ru/00ad9474
bubnunoreka [JOK
73 Crnasel MmetasuioB. Kopposust Metanios https://m.e dsoc])_.[ru -
74 Pemenue 3aaau pa3nuyHbIX TUIIOB Bubmmorexa LIOK
https://m.edsoo.ru/ff0dfee2
75 DNEKTPOXUMHUYECKUN PsiJl HAIIPSDKEHUI bubnuorexa [IOK
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MeTayuioB. O0mue crnoco0bl NOTydeHHS
METaJLIOB

https://m.edsoo.ru/ff0dfee2

O6mras xapakrepuctuka MetayioB |A-
rpynnsl Ileproanyeckoi cucreMsl
XUMHUYECKUX IeMEHTOB. HaTpuil u kanuii:

bu6mmoreka [IOK

76 MoJTydeHue, GU3NICCKUE M XUMUICCKHEC https://m.edsoo.ru/00ad9474
CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U
X COCIMHECHUI
O6mas xapakrepuctuka metayioB |A-
rpynnsl [leproanyeckoit cucteMbl

77 XHMHUYECKHX JIEMEHTOB. Marauii u bu6moreka [IOK
KaJIbLUI: ToJTy4eHue, pusndeckue u https://m.edsoo.ru/ff0d67ca
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN

78 JKécTtkocTh BOMIBI M CLIOCOOBI €€ yCTpaHEHUS bubmorexa [IOK

https://m.edsoo.ru/ff0dfee2

79 AIOMUHMI: TIOJTydeHue, GU3ndeckue u bubnuoreka [IOK
XUMHUYECKHE CBOMCTBA, MIPUMEHECHUE https://m.edsoo.ru/ff0dfee2
AmMdoTepHbIe CBOMICTBA OKCHIA U

80 TUJIPOKCHU]IA ATTFOMUHUS, bubnuoreka [JOK
TUJPOKCOKOMIIIEKCHI ATFOMUHHUS, UX https://m.edso0.ru/00ad9474
MIPUMEHEHHE

81 Pemenue 3a1au pa3nuyHbIX TUIIOB Bubmmorexa LIOK

https://m.edsoo.ru/ff0d67ca

[IpakTuueckas pabota Ne 7. Pemenue

82 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME Bubmmorexa LIOK
" " https://m.edsoo.ru/ffOdfee2

Mertanibl T1aBHBIX TOATPYIIIT
83 OO1as XxapakTepuCcTUKA METaNIOB bubnunoreka [JOK

no6ouHsIx noarpymni (b-rpymm)

https://m.edsoo.ru/ffOdfee2
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[Teproanuecko CUCTEMbI XUMUYECKHUX
3JIEMEHTOB

DU3NYECKUE U XUMUYECKUE CBOMCTBA Xpoma

bu6mmoreka [IOK

84
U €r0 COCUHEHU, X IPUMEHEHUE https://m.edsoo.ru/00ad9474
Baxwueline coelMHEHNs] MapraHiia.
85 IlepmaHTraHar Kajaus, €ro OKACIUTEIbHBIE bubnmorexa [TOK
pu ’ https://m.edsoo.ru/ff0d67ca
CBOICTBa
dusnyeckre U XUMUYECKHAE CBOMCTBA JKejIe3a
86 " ero coequuenuii. [lonyuenue u bubmmorexa [TOK
’ yi https://m.edsoo.ru/ffOdfee?
MIPUMEHEHHE CIUTABOB XKeye3a
87 dusnyeckue U XUMHYECKUE CBOMCTBA MeIU U bu6moreka [IOK
€€ COCIMHEHUH, X MPUMEHECHHUE https://m.edsoo.ru/ffOdfee2
dusnyeckre 1 XUMHUUECKHE CBOIICTBA IIMHKA
88 U €r0 COEeQMHEHNN, NX IIPUMEHEHNUE bubmmorexa LOK
’ P ' https://m.edso00.ru/00ad9474
I'1ApOKCOKOMITIEKCHI IIMHKA
[Ipaktuueckas padota Ne 8. Pemenue
bu6mmoreka [IOK
89 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" " https://m.edsoo.ru/ff0d67ca
Metauibl TOOOYHBIX TTOATPYIIIT
90 Pemrenue 3amay pa3indHbIX THIIOB Eubmorexa HOK
P https://m.edsoo.ru/ffOdfee2
o1 O060011eHre U CUCTeMAaTHU3alUs U3Y4eHHOTO bu6mmoreka [JOK
Matepuana no teme "Metamib" https://m.edsoo.ru/ff0dfee2
bubnuoreka IHOK
92 KontponbHas padoTa o teme "Metayibr" 1
https://m.eds00.ru/00ad9474
93 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHl, bubnuoreka [IOK
KOPPEKIHs OINO0K https://m.edsoo.ru/ff0d67ca
94 Ponp xumun B o0ecrieueHuN yCTOWYUBOTO bubnunoreka [JOK

Pa3sBUTHUA YCTIOBCUYCCTBA. Ilonsarue o

https://m.edsoo.ru/ffOdfee2
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HAaY4YHBIX MCTOJAaxX UCCICA0BaHN BCIICCTB

Hayunble IpuHIKIIBI OpraHUu3anyy

XUMHYECKOTO MPOU3BOJICTBA. bubnuorexa [JOK
95 1
[IpombluieHHBIE CLIOCOOBI OJTYYEHUSI https://m.edsoo.ru/ff0dfee2
BAYKHEHIIINX BEIIECCTB
96 XHUMHUYECKOE 3arpsA3HEHUE OKPYKAOIIEH 1 bubnuoteka [JOK
Cpenbl ¥ €ro MOCIIEICTBHS https://m.edsoo.ru/00ad9474
97 XUMHUS U 30POBBE YEIOBEKA. 1 bubnuorexa [JOK
JlexapCTBEHHBIE CpEACTBA https://m.edsoo.ru/ff0d67ca
98 Xumus iy, Poirk Xumun B o0ecriedeHun 1 bu6moreka [IOK
MUIIEBON O€30TTaCHOCTH https://m.edsoo.ru/ff0dfee2
99 KocmeTtnueckue u mapdroMepHbie CpeicTBa. 1 bubnuorexa [JOK
briToBas xumust https://m.edsoo.ru/ff0dfee2
XuMUs B CTPOUTENILCTBE. BaxkHeliue
100 CTPOUTEIIbHBIE i KOHCT HOHHBIE 1 Bu6nmorexa [IOK
P Pyt https://m.edsoo.ru/00ad9474
MaTepHabl
XuMMS B CEITbCKOM XO3SMCTBE. bubnuoreka [JOK
101 1
Opranndeckre 1 MUHEPAJIbHBIE yI00peHUS https://m.edsoo.ru/ff0d67ca
102 CucreMaruzanys 1 0000I1IeHEe 3HAHUI 10 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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