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MOSACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMma Mo XWMHM Ha YPOBHE CpEIHEro oOImero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepambHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obOpazoBanuu B Poccuiickoii deneparum», TpeOOBaHMM K pe3ysbTaraM OCBOSHUS
benepanpHON 00pa3oBaTEILHON MpOrpaMMbl cpeaHero oodiiero oopazoanus (DOIT
COO), mnpencraBieHHbix B @DenepalbHOM TOCYIApPCTBEHHOM 00pa30BaTEIbHOM
craugapre COO, c yu€rom Kounenmuu mpemnomaBaHus ydeOHOTO TMpeaMeTa
«Xumus» B oOpa3oBareibHBIX  opraHuzanusx  Poccuiickont — denepanmu,
peau3yIoIMX OCHOBHBIE 00pa3oBaTebHBIE MPOTPAMMBI, U OCHOBHBIX IMOJIOKEHUI
«Ctparerun pa3sutusi Bocriutanusi B Poccuiickoit @enepanuu Ha niepuoa 10 2025
roga» (Pacnopstxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMus Ha YPOBHE YTIITyOJIEHHOTO U3YUYCHHSI 3aHUMAET BAXKHOE MECTO B CUCTEME
€CTECTBEHHO-Hay4yHOro oOpazoBanus ywammxcs 10-11 xiaccoB. U3ydenue
npeaMeTa, peanusyeMoe B YCIOBUAX JU((dEepeHIUPOBaHHOIO, MPOQPHILHOTO
o0y4yeHusi, MPU3BaHO OOECHeunTh OO0IIe00Pa30BaTENbHYI0 U  OOLIEKYIbTYPHYIO
MOJITOTOBKY BBIMYCKHUKOB IIKOJIbI, HEOOXOMMMYIO JJISl alanTalud UX K OBICTPO
MEHSIOIIMMCS YCIIOBHUSIM JKU3HU B COLIMYME, a TAaKKe ISl IPOAOJDKEHUST 00ydeHus B
OpraHu3aiusax MpopecCHOHATBHOIO O00pa30BaHUsl, B KOTOPBIX XHUMHS SIBJISICTCS
OJIHOM U3 IPUOPUTETHBIX AUCHUTUIMH.

B nmporpamme 1m0 XuMUM Ha3Hau€HUE MOpeaMeTa «XUMUS» IOIy4aeT
MOIPOOHYI0 MHTEPIPETAIUIO B COOTBETCTBUHU C OCHOBOIIOJIATAFOIIIMMH TTOJI0KESHUSIMU
dI'OC COO o B3aUMOOOYCTIOBIIGHHOCTH II€JieH, COAEpkKaHUs, Pe3yJIbTaToB
oOyueHusi U TpeOOBaHU K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB. CBHIETEIHLCTBOM
TOMY SIBJISIFOTCS CJICAYIOLIUE BBITIOIHSIEMbIE POrPaMMOM MO0 XUMHUU (QYHKIIUH:

e  wHPOPMAINMOHHO-METOIUYECKAs, pealu3arisi KOTOpol  oOecreyuBaeT
MOJIyYeHUE TPEACTABICHUS O TIesIX, CONepKaHWH, OOIIel CcTpaTeruu
0o0y4eHHs, BOCIIUTAHUSI W PA3BUTHUS OOyYalOLIUMXCS CpPEIACTBAMHU NPEIMETa,
M3y4aeMoOro B paMKax KOHKPETHOTO Npoduis;

e  OpPraHM3alMOHHO-IJIAHUPYIOIIAsl, KOTOpas MpeIyCMaTpUBAET OMpEACICHUE:
MPUHITUTIOB CTPYKTYPUPOBAHUS W TIOCIEIOBATEIHPHOCTA M3YYCHHS yIeOHOTO
Marepuana, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTEPUCTUK;
MO/AX0/10B K (hOPMHUPOBAHUIO COAEPKATEIBLHON OCHOBBI KOHTPOJS M OIEHKU
00pa3oBaTeNbHbIX JOCTHXKEHMM OOyYaloluMxcsi B paMKax MTOrOBOU
aTTecTaru B GopMe eTMHOTO TOCYAAPCTBEHHOTO 9K3aMEHA 110 XHUMHUH.
[Iporpamma aJis yriryOIEHHOTO U3YUYEHUST XHMUH:

e  YCTaHaBIIUBA€T WHBAPUAHTHOE MPEIMETHOE COJEp)KaHUE, 00sS3aTeNbHOe IS
U3y4eHUss B paMKaX  OTHENbHBIX  mpoduieid, MpeaycMaTpuBaeT
pacmpejelieHie M CTPYKTYpPHUpOBaHHME €ro 1Mo KjaccaM, OCHOBHBIM
coJiepKaTeIbHBIM JTUHUSM/pa3iesiaM Kypca;



e  1alT MpHUMEpPHOE paclpeesieHue yueOHOro BPEMEHH, PEKOMEHIYEMOIo s
W3YUYCHUS OTICITBHBIX TEM;

e  IpeajaraeT MPUMEPHYI  MOCIEAOBATEIbHOCTh  H3YYEHHsS]  Yy4eOHOro
MaTepuana ¢ Yy4€TOM JIOTMKM TOCTPOEHUs Kypca, BHYTPUIIPEIMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e AT METOAMYECKYI0 MHTEPIPETALMIO IeNiel U 3a/1a4u U3yUeHUs MpeaMeTa Ha
yrayOn€HHOM ypOBHE C Y4Y€TOM COBPEMEHHBIX IPHUOPUTETOB B CHCTEME
cpenHero  oOmiero  oOpa3oBaHHUs, COAEPKATEIBHOM  XapaKTEepUCTUKU
IUIAHUPYEMBIX ~ pe3yJIbTaTOB  OCBOEHUSI  OCHOBHOM  00pa3oBaTesbHOU
IPOrpamMMBbl CpEIIHETO o01ero oOpa3oBaHuUs (JINYHOCTHBIX,
METanpeIMETHBIX, TMPEAMETHBIX), a TakXe C Y4YE€TOM OCHOBHBIX BHUJIOB
y4eOHO-TTO3HABATENbHBIX ~ JEUCTBUH  00ydYaromerocss 1O  OCBOCHHIO
coJiepKaHus IpeIMeTa.

[Io BceM Ha3BaHHBIM MO3UIHUSAM B MpOrpamMMme MO XHUMHUH TMPEIyCMOTpEHa
IPEEeMCTBEHHOCTh C OOy4YeHHeM XHMHUU Ha YpPOBHE OCHOBHOTO OOILEro
oOpazoBanms. 3a TpenelaMd  YCTAHOBJICHHOM TPOrpaMMOW 1O  XHUMHUHU
00s13aTeNbHON (MHBApUAHTHON) COCTABIIAIOIICH COAEpKaHMs Y4eOHOTrOo MpeaMeTra
«XUMHS» OCTa€TCsl BO3MOXKHOCTH BBIOOpA €ro BapUAaTUBHOM COCTABIISIONICH,
KOTOpasi J0JKHA OMNPENEsAThCS B COOTBETCTBUMU C HANPABJICHHEM KOHKPETHOIO
npouis o0yueHusl.

B cootBerctBUM ¢ KOHUENTyalbHbIMH mosiokeHusiMu PI'OC COO o
Ha3HAUYEHUU TMpPEAMETOB 0a30BOr0 W YIIyOJEHHOIO YpPOBHEW B  CHUCTEME
mudepeHIpoBaHHOrO 00yUEHHs Ha YPOBHE CpeTHETr0 0011ero o0pa3oBaHus XUMHUSI
Ha ypOBHE YIIIyOJEHHOTO U3YYEHHUs HAMPABIIEH HA PEAM3alUIO MPEEMCTBEHHOCTH C
MOCJIEAYIONIMM 3TAllOM IMOJyYeHUsI XMMUYECKOTro 00pa30BaHMs B paMKax U3y4YeHHUs
CHCIMATBHBIX E€CTeCTBEHHO-HAYYHBIX M XHMHUYECKMX JUCIUIUIMH B BY3aX U
OpraHu3aIUsIX CPeIHEro NpogecCuoHaIbHOrO 00pa3oBanus. B 3Toil cBs3M nu3ydeHue
npeaMera  «XUMUS») OpPUEHTHPOBAHO NPEMMYILECTBEHHO HA paclIUpeHue u
yrIyOJeHue TEOPETUYEeCKOM W MPaKTUYECKOM IMOATOTOBKU — OOYYarolIuXcs,
BBIOpABIIMX OMpPEAeIEHHBIN TPOohWwIb OO0Yy4YeHHS, B TOM YHCJIE C TEPCIEKTHUBOU
MOCJEAYIONIETO  TMOJYYEHUS XMMHUYECKOro 00pa3oBaHUsI B  OpraHM3alusaxX
npodeccuonasibHOro obpazoanus. Hapsigy ¢ atum, B cBete TpeboBanuii ®I'OC
COO k mmaHupyeMbIM pe3yJibTaTaM OCBOCHHS (enepaibHON 00pa3oBaTeIbHON
OporpaMMbl  CpeqHero oOmiero oOpa3oBaHMs H3yY€HHE TMpeamera «XHUMHUs)
OPHUEHTHPOBAHO TAKKE€ Ha PEIICHHWE 3a7a4 BOCHHUTAHUS U COIUAIBLHOTO Pa3BUTHS
oOyyJaromuxcs, Ha GOPMHUPOBAHUE Y HUX OOIEHHTEIUICKTYyaIbHBIX YMEHUH, YMEHHA
palMoHaNIM3allMd  y4eOHOro TpyJda M OOOOHIEHHBIX CIIOCOOOB JIEATEIBHOCTH,
UMEIOIINX MEXIUCIUIIMHAPHBIN, HAAMPEIMETHBIN XapaKTep.



CocTaBngmuMu npeaMera «XMMUs» Ha ypOBHE YIiayONEHHOTO H3y4deHUs
ABIAIOTCS  yriayOn€HHble Kypcbl — «Opranuueckas xumus» u  «OOmas u
Heopranuueckas xumus». [lpu onpezaeneHuu moaxoa0B K 0TOOPY U CTPYKTYpPHOM
OpraHu3allMi COJEP)KaHMUSI 3TUX KYpCOB B IporpaMme MO XHMHUHU 32 OCHOBY
npuHAThl nojiokeHus PI'OC COO o paznuuusax 0a30BOro M yriryOJaE€HHOTO
YPOBHEHN U3YUYECHHUS IPEIMETA.

OcHOBy copepkanusi KypcoB «Opranmueckas xumus» u  «OOmas u
HEOpraHM4yecKasi XMMHs» COCTABIISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUW Y YMEHUH,
OTHOCAIIMXCS K ©0a30BOMY YpPOBHIO HM3y4y€HHsI TpeAMeTa. JTa CHUCTeMa 3HaHWUN
NOJTy4yaeT ONpeAeNEHHOE TEOPETHUECKOE [OMOJIHEHHE, MO3BOJISIONIEE OCO3HAHHO
OCBOWTH CYIIECTBEHHO OOJBIIMN 00BEM (hakTONIOTHUECKOro Marepuana. Tak, Ha
yriTyOaEHHOM YPOBHE M3YUEHUs MpeaMeTa o0ecrieueHa BOZMOKHOCTb 3HAUUTENTLHOTO
yBEJIMYEHUS] 00bEMA 3HAHUM O XUMUYECKUX AJIEMEHTAX U CBOMCTBAX MX COCAMHEHUI
HAa OCHOBE pACIIMPEHUs W YIIIyOJeHUs TMPEICTaBICHU O CTPOCHHWH BEIIECTBA,
XMMHUYECKOW CBS3U M 3aKOHOMEPHOCTSAX MPOTEKaHWs PEaKLUi, pacCMaTPUBAEMBIX C
TOYKH 3pEHUSI XUMHUYECKON KMHETUKU U TEPMOJMHAMUKH. V3ydyeHue nepuojuueckoro
3akoHa U Ilepmoanyeckoil cuUCTeMBbl XMMHYECKHX OJJIEMEHTOB Oa3upyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHMUYECKHX TIPEICTABICHUSX O CTPOSCHHHM aToMa.
XuMu4deckasi CBs3b OOBSACHIETCS C TOUKU 3PEHHUSI SHEPTeTUUECKUX U3MEHEHUM NpH €€
00pa30BaHUM U Pa3pyLICHUH, a TAK)KE C TOUYKU 3PEHUSI MEXaHU3MOB €€ 00pa30BaHUsl.
W3ydenne TUMOB peakiuii JonoiHseTcs (OPMUPOBAHUEM TMPEACTABICHUNA 00
ANEKTPOXUMUYECKHX TMPOLIECCAX U AIIEKTPOJIM3E PACIUIABOB U PacCTBOPOB BellecTB. B
Kypce OpraHM4ecKOW XUMHU TIPH PACCMOTPEHUHM PEAKIIMOHHOW CIIOCOOHOCTH
COEIMHEHUI yJenseTcs 0co00e BHUMaHUE BONPOCaM 00 3JIEKTPOHHBIX APdeKTax, o
B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3Max PeaKiuil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COJECpPKAHUE KYpPCOB XHMHHU
yTITyOJIEHHOTO YPOBHS M3YUYEHUS ISl KJIACCOB ONpeaeiaéHHOro npodus (TJ1aBHbIM
o0pa3oM Ha HX CTPYKTypy M XapakTep JOMOJHEHUM K oOmiel cucreme
IpEeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIC MpenMeTsl. Tak, Hampumep,
B COJEpKaHUM IpeaMeTa JJs KJIacCOB XUMHUKO-(PU3ndeckoro mnpoduius 0osbiioe
3HaueHue OyayT MMETh 3JEMEHTHl Y4eOHOTro marepuana no odmei xumuu. [lpu
U3YUYEHUU TMpeAMeTa B JAHHOM Cilydyae akUEeHT OyneT clenaH Ha OOIIHOCTb
METOJ/IOB MO3HAHMS, OOUTHOCTh 3aKOHOB U TEOPUW B XUMHUHU U B (PU3HKE: aTOMHO-
MOJIEKYJIsIpHasi Teopust (MOJIeKyJisipHas Teopus B (DU3HMKE), 3aKOHBI COXPAHEHHUS
Macchl U SHEPruM, 3aKOHbl TEPMOJUHAMHKH, DJIEKTPOJIU3a, MPEICTaBICHUS O
CTPOEHHH BEIIECTB U JIPYTOE.

B TO e Bpems B cojaepkaHUU TMpeAMeTa Uil KIACCOB XHUMHKO-
ouosioruyeckoro nmpoduisi OOJIbIINNA yIaeabHbIH BeC OyJIeT MMETh OpraHuyecKas
xumusi. B aTOM ciiywae mpenocTaBisieTCss  BO3MOXKHOCTh it Oosee



O0OCTOSITEIFHOTO ~ PAaCCMOTPEHMsSI XMMHUYECKOM OpraHuM3alud  KJIETKH  Kak

OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K IPUMEPY, TAKUE

CTPYKTYypHbIE KOMIIOHEHTBI, KaK JMMUIbI, OENKH, YIJIEBOABI, HYKJICHHOBBIC

KHCJIOTBI U apyrue. IIpu 3ToM 3HaHMS O COCTaBe M CBOMCTBAX IIPEICTABUTEIICH

OCHOBHBIX KJIaCCOB OPIraHMYECKUX BEIIECTB CIY’KaT OCHOBOW JUI H3Y4YEHUs

CYILIIHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUs, MUIIEBAPECHUS.

B mnmane QopmupoBaHus OCHOB HAay4YHOTO MHPOBO33PEHHS, OCBOCHHUS
oOLIeHayYHBIX METOOB IMO3HAHUS U ONbITA PAKTUYECKOT0 NPUMEHEHUS HayYHbIX
3HAaHUW H3y4yeHHe MnpeaMmeTra «XuMus» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHBIMH MpEAMETaMHU, BXOISAIIMMHU B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-HayuyHBIe MpeaMeThl», «MaTtemaruka u
uHbopMaTuka» 1 «Pycckuil sI3pIK U TUTEpATypay.

ITpu wu3yuyeHun ydeOHOro mnpeamera «XUMHS» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero ooiiero oOpa3zoBaHus (Ha 0a30BOM
yYpOBHE), 3a7aueii MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHPOBAHUE OCHOB
HAyKd XHMHU Kak oOO0JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pemienne
TOM 3aJaud Ha yrayOJa€HHOM YpOBHE M3y4UEHHUs MpeaMeTa Ipeanojaraer
peanu3alumio TaKuX LEJEn, Kak:

e  (opmupoBaHMEe TpEACTABIECHUN: O MaTEepPUATBHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX W IO3HABAEMOCTH SBJICHUM INPUPOABI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayKk U €€ Beayulell posn B oOecrneyeHuu
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA: B PELIEHUM MPOOJIEM IKOJIOTMUECKOH,
DHEPreTUYECKON W NUIIEBOM 0€30IaCHOCTH, B Pa3BUTUM  MEIULIMHBI,
CO3/IaHUU HOBBIX MaTepUajOB, HOBBIX UCTOYHUKOB HEPIHH, B 00ECIICUCHUU
paloHaIbHOTO MPUPOIONOIL30BaHMs, B (HOPMUPOBAHUH MHUPOBO33PEHUS U
oOlIel KyJIbTypbl YEJIOBEKa, a TaKXe 3KOJOTMYECKM OOOCHOBAHHOIO
OTHOILIEHUS K CBOEMY 3[I0POBbIO ¥ IIPUPOJHON CPEAE;

e  OCBOCHHE CHUCTEMBI 3HAHUH, JIEKAINUX B OCHOBE XMMHUUYECKON COCTABIISIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUpa: PyHIAMEHTAIBHBIX MMOHITHH, 3aKOHOB
Y TEOPUM XUMHH, COBPEMEHHBIX IPEACTABICHUW O CTPOCHHM BELIECTBA Ha
Pa3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJIIPHOM, HAJMOJEKYJSIPHOM, O
TEPMOJMHAMMYECKUX W KHHETHMYECKMX 3aKOHOMEPHOCTAX IPOTEKAHMS
XUMHUYECKUX PEaKLMi, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX U JUCIIEPCHBIX
CUCTeMaXx, 00 OOIIMX HAYYHBIX MPUHIMIAX XUMUYECKOTO MPON3BOCTBA;

e  (opmupoBaHue y oOyJaromuxcs OCO3HaHHOTO IIOHUMAaHUs
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKMX 3HAHUW JUIsI OOBSICHEHMS
KJIIOYEBBIX MJIEH M IpoOJIEM COBPEMEHHOW XWMHHU, IJIs1 OOBACHEHUS WU
IIPOTHO3UPOBAHUS SIBJICHUM, HMMEIOIIMX €CTECTBEHHO-HAYYHYK) IIPUPOLY;



TPaMOTHOTO peILIeHUs] MpoOJeM, CBA3AHHBIX C XHUMHEH, MPOTHO3UPOBAHUS,
aHalln3a U OLEHKU C MO3UIHUI 3KOJIOTMYECKON 0e30MacHOCTH MOCIEICTBUIM
OBITOBOII M MPOU3BOACTBEHHON JESATEIBHOCTH 4YEJIOBEKA, CBSI3aHHOM C
XUMHYECKUM MTPOU3BOICTBOM, UCIIOJIL30BaHNEM U TIEpEePaOOTKOM BEIIIECTB;
yrayOJeHne TPEICTaBICHU O HAYyYHBIX METOAaX MO3HAHMs, HEOOXOIUMBIX
JUTSI IPUOOPETCHUSI YMEHU OPUEHTUPOBATHCS B MUPE BEIIECTB M OOBICHECHUS
XUMUYECKUX SBJICHUH, HMMEIONIMX MECTO B TMPHUPOJE, B MPAKTUICCKOU
JIeSITEIbHOCTH Y TIOBCETHEBHOM JKM3HH.
B mnmane peamu3anmuu MEPBOOYEPETHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIMX
(GYHKIIUI 1ETOCTHOM CHCTEMBI CpeJHero oOmiero oOpa3oBaHUS MPH W3YYCHHH
npeaMera  «XuUMUS» Ha  YIUIyOJIEHHOM ypOBHE OCOOYI0 — aKTyallbHOCTb
IpUOOPETAIOT TaKUE LIENU U 33/1a4H, KaK:
BOCTIHTaHHUE YOEXKIAEHHOCTH B IMMO3HABAEMOCTH SIBJICHUW TIPHUPOJIBI, YBAKCHHUSI
K TIpoIlecCy TBOpYECTBA B OOJACTH TEOPETUYECKHX W TPUKIATHBIX
WCCJICIOBAHMIM B XUMUH, dbopmupoBanue MHUPOBO33pEHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;
pa3BUTHE MOTHUBAIMM K OOYYEHHI0O W TIO3HAHHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO U CAaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIICUEITOBEUECKUX
LICHHOCTEM;
pa3BUTHE ITO3HABATEIBHBIX HMHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKHUX
crocoOHOCTe  oOydvaroruxcsi, (OPMHPOBAaHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa3oBaHWIO M HEMPEPHIBHOMY O0Opa30BaHUIO Kak
YCIIOBUIO YCHEIIHON TpOo(eCCHOHANBFHOW W OOIIECTBEHHOW NeATeIhbHOCTH,
OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U MTOTPEOHOCTH B 3I0POBOM
o0pase KU3HH;
dopMupOBaHHE YMEHUH M HABBIKOB Pa3yMHOTO MPUPOJOTNOIH30BAHMS,
pa3BUTHE HDKOJIOTUYECKON KYyJIbTYpHI, MPHOOPETEHUE OIBITa OOIIECTBEHHO-
II0JIE3HOM DKOJIOTUYECKOM AEATEIbHOCTH.
OOs13aTenbHas 4acTh Y4eOHOTO IUIaHA MPEIYyCMaTpPUBACT W3YYCHHE XHUMHH B
o0beme 3 yacoB B Henedro Ha yriyoseHHoMm ypoBHe B 10 m 11 kmaccax. [ns
peanu3auy WHANBUTY ATBHBIX MOTPEOHOCTEH 00YUaIOMUXCs 32 CYET YaCOB YaCTH
ydeOHOoro miaHa, (GopMHpPyeMON y4YaCTHHKaAMHU OO0pa30BaTEIbHBIX OTHOIICHUH,
IPEeIyCMOTPEHO YBEIUYCHHUE YUCOHBIX YACOB ISl U3YUYSHHS YUeOHOTO MpeaMeTa
«Xumus» Ha yriayOieHHoM ypoBHe. OOliee 4nucao 4acoB, MPEAyCMOTPEHHBIX AJIs
U3Y4YCHUS] XUMUU Ha YIIyOJIGHHOM YypOBHE CpeaHEro oo0Iero oOpa3oBaHUs,
cocrtaBisaeT 331 gac: B 10 xnmacce — 153 gaca, B 11 kmacce — 178 gacos.



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'TAHNYECKASA XUMUA

Teopernvyeckue 0CHOBbI OPraHUYECKON XMMMH.

[Ipeamer W 3Ha4eHUME  OpPraHUYECKOM  XUMHH, IPEIACTABICHUE O
MHOT000pa3uy OPraHUu4eCKUX COETUHEHUI.

DNEeKTPOHHOE CTPOEHHWE aToMa YIJepoAa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHblE BO3MOYKHOCTH aToMa yriepoaa. XUMHUYECKas CBA3b B
OpraHMYECKUX COEOUHEHMSX. Tumbel TruOpUAM3alUMU  aTOMHBIX — opOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIGHTHOU CBsI3HM (OOMEHHBIN U JOHOPHO-
aKuenTopHbld). Tumbl TepeKkphIBaHUS aTOMHBIX OpOUTallel, G- U T-CBS3U.
OpunapHasi, [BOMHAs U TpoiHas cBA3b. CIOCOOBI pa3pbiBa CBsI3€d B MOJIEKYyJax
oprannueckux BemiecTB. [loHsiTue o cBOOOOHOM panukane, Hykjiaeoduie u
aneKTpoduIe.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE MTPEACTABICHHS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OPraHMYECKUX COEAMHEHUNH. MONeKyJIspHble H  CTPYKTYpHbIE  (OPMYJIBL.
CtpykTypHble (QOpMYJBl PA3NUUYHBIX BHUJAOB: pPa3BEPHYyTas, COKpallEHHasi,
ckesmetHasd. M3omepusa. Bunabl u3oMepuu: CTpyKTypHas, IIPOCTPaHCTBEHHAS.
OnexTpoHHbIE 3(P(EKTH B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIyKTUBHBIN
U Me30MEepHBIH 3D HEKTHI).

[IpencraBinenne o kinaccupukauum opraHndeckux BemiecTB. [lonstue o
(¢yHKIMOHanpHOU rpynne. ['omosnorus. I'omonorudeckue psaapl. CucremMarnyeckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIICH.

OcoOeHHocT U KiaccU(PHKAIMS OpPraHUYecKuX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMUMU.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YCHHUS BEIIECTB M HX IPEBpaIICHUI:
O3HaKOMJIEHHE C O0Opa3llaMH OpraHMYECKMX BEIECTB M MaTepuajaMM Ha HX
OCHOBE, ONBITHI II0 MNPEBPALICHUIO OPraHUYECKHX BEIIECTB IIPU HArPEBaHUU
(mnaBieHue, OOyriaMBaHUE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJEKYII
OpPraHUYECKUX BELIECTB.

YraeBoaopoasl.

Anxanbl. 'oMmonornyeckuil psj ankaHoB, o01mas (Gopmyia, HOMEHKIIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ aJIKaHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NUYECKUE CBOWMCTBA
QJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aALINH,
JETUJIPUPOBAHMS, TUKIN3AMA, TUPOJIN3a, KPEKUHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEAKIUN PaAUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKAHOB.

[uknoankanel. O0mas ¢popmysa, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHUS W XUMHUYECKHX CBOMCTB MaJbiX (IMKJIONPOMAH, IUKIOOyTaH) u
OOBIUHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) IHUKIoaIKaHOB. CrocoObl MOydYeHUs U
MIPUMEHEHHUE UKIIOAJIKAHOB.

Anxensl. ['oMonorudeckuid psii ankeHoB, oOmias (opMylia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT AIKEHOB, SP>-THOPHIU3ALKs
aTOMHBIX opOuTalneil yriepona, 6- U n-cBsi3u. CTpyKTypHast U reoMeTprueckast (I[uc-
TpaHc-) uzomepus. GU3NYECKre CBOICTBA AIKEHOB. XMMUYECKUE CBOMCTBA: pEaKIIU
MIPUCOEIUHEHMS, 3AMEILIEHUS B 0-TI0JIO’KEHUE TIPU IBOMHOW CBS3H, MOJIMMEPU3ALIAN U
okucnenus. [IpaBuino MapkoBHUKOBa. KauecTBeHHbIE peaklyd Ha JBOMHYIO CBS3b.
CrnocoObl OTy4eHUs! U IPUMEHEHHE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONMpsDKEHHBIC, U30JIUPOBAHHBIC,
Kymyaupoganuwie). OcCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHSI 1 XUMUYECKUX CBOWCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilomumepusanus
CONPsKEHHBIX TMeHOB. CrocoObl OJyYeHHs U IPUMEHEHHE alIKaIMEHOB.

Anxunbl. ["'oMonmornueckuii psifi aTKUHOB, 001Ias GpopMyIia, HOMEHKIATypa U
U30Mepus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ AJIKMHOB, Sp-
ruOpuau3aiysi aTOMHBIX opOuTaneil yriaepona. @u3nyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMHM  [PUCOCIUWHEHMS,  JUMEPU3ALMU U
TpUMepHU3alnu, OKuciaeHus. KuciaoTHele CBOWCTBA AJIKMHOB, UMEIOIIUX KOHIIEBYIO
TpOMHYIO CBs3b. KauecTBeHHBIE peakiuy Ha TPOIHYIO CBsI3b. CIIOCOOBI MOTyYEeHUS
Y IPUMEHECHUE AJIKUHOB.

ApomaTtudeckue yriaeBoaopoasl (apeHsl). ['omojoruueckuili psifi apeHoB,
obmas ¢hopmyiia, HOMEHKJIATYpa U U30MEpUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbI OcH301a. (DU3NYECKHe CBOWCTBA apEeHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIIMK 3aMellleHUsl B OEH30IbHOM KOJIbIIE U
YIJIEBOJLOPOJHOM pPaAUKAJIe, PEAKUWH IPUCOCAVUHEHHUs, OKHCIECHHE I'OMOJIOTOB
oenzona. IlpeacraBieHre 00 OpPUEHTUPYIONIEM JICMCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIBLHOM,
TUAPOKCUIILHON, aMWHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupota. [Tomumepusanus ctupona. CrocoObl OIyYeHHS U
IIPUMEHEHUE apOMATUYECKHUX YIJIEBOJIOPOJIOB.

[Ipuponnsiii Ta3. [lonyTHeie HedTaHBIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
Kamennslil yrojib 1 npoAykThl ero nepepadbotku. CrnocoObl nepepadoTku HeTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUMN, KATAIUTUYECKHI), pU(DOPMUHT, TUPOIHU3.
[IpomykThl mepepaboTKu HEPTH, NX TPUMEHEHNE B TPOMBIIIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCaMU YIJIEBOIOPO/IOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIIeBOAOPOI0B. Peakiuun
3aMElIeHHs] TajoreHa Ha TUIPOKCOTPYIY, HUTPOTPYIIy, LHMAHOTPYIIY,
amuHorpymnmy. JleiicTBue Ha TrajJoreHnpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa wWENoYnd. B3auMoaelCTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[TonsiTue 0 METaNIOOPTaHUYECKUX COEIMHECHUSIX. Hcnonb3zoBanue
raJIOTeHIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

DKCIepUMEHTAJIbHBIE METOJbl H3yYE€HHUS BEUIECTB W HMX MPEBpAICHUN:
n3ydeHue (QU3NYECKUX CBOWMCTB YTIIEBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakluil yriaeBoJ0po/IOB pa3lIMYHBIX KiIaccoB (oOecuBeuyrMBaHHE OPOMHON WM
MOJHOM BOJBI, pacTBOpa MEpMaHraHata Kajus, B3aUMOJICHCTBUE aleTUJIeHa C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKeHUE
yriiepoga ¥ BOJAOPOJAA B OPraHUYECKUX BEIIECTBAX, IOJIYUYECHHE OHTUJIEHA W
W3Y4YCHUE €ro CBOWMCTB, O3HAKOMJIeHHE ¢ KoJuleKiusmu «HepTts» u «Yromb», ¢
oOpa3llamMu  1lacTMacc, KaydyKOB U PE3UHBI, MOJCIMPOBAHUE MOJIEKYII
YTJIEBOJOPO/IOB U TAJIOT€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucsopoacoaep:kamniue opranndecKkue coelMHeHUSs.

[Ipenenvubie ogHOaTOMHBIE cnUpThl. CTpoeHuE MoJieKyn (Ha nOpuMepe
MeTaHoJla W JTaHoyia). ['oMmosorudeckuit psa, oOmas Qopmyia, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue cBoOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoloOpoaHbBIE CBSI3M MEXIYy MOJEKyJIaMH CIHUPTOB.
XUMUYECKHE CBOWCTBA: pPEAKIHUHM 3aMEIICHUs, JerujpaTallid, OKHUCIICHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKUMU W  HEOPraHUYECKUMH  KHUCIIOTaAMH.
KadecTBeHHas peakius Ha OJJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJyYEeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCoOEHHOCTH (HU3UIECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHbie CHUPTHI — JTHJICHIVIMKOJIb M TiuLEepuH. DPuznueckue u
XUMHUYECKHE CBOWMCTBA: PEaKIMU 3aMEIIeHUs, B3aMMOJIEUCTBHE C OPraHUuYeCKUMU
U HEOPraHWYECKUMHU KHUCIIOTAMU, KayeCTBEHHAs peaklusi Ha MHOTOATOMHbIC
ciupThl. [lpencraBienne 0 MeXaHW3ME PEaKIuid HYKICO(DUIHLHOTO 3aMEIICHUS.
JeiictBue Ha opraHu3Mm 4enoBeka. (CrnocoObl MOMyYeHHS U TNPUMEHEHHUE
MHOTOAaTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aUMHOE BIIUSHHE TUIAPOKCOTPYIIIbI U
OeHzonpHOrO siapa. dusmueckue cBoicTBa (PeHosa. OCOOEHHOCTH XHUMHUYECKHUX



cBoiictB (penona. KauecTtBenHsie peakumuu Ha ¢(eHosn. TOKCHMYHOCTH (heHomna.
Crioco0ObI osTydeHus: U npuMeHeHue gperomna. GenonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHMS — alIbJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyImIibl. ['oMoiorndyeckue psijpl ajibJIETHAOB M KETOHOB, 00Ias
dbopmyna, uzoMepusi U HOMeHKJIaTypa. Du3MUEeCKUE CBOWMCTBA albJIETUIOB U
KETOHOB. XUMHYECKHME CBOWCTBA  QIBACTHAOB M  KETOHOB:  pEaKUUU
npucoeauHenns. OKHCIIEHHE albJern0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJICTUBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE aJbJeTUI0B U KETOHOB.

OOHOOCHOBHBIE Tpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJI KapOOHOBBIX KUCHOT. M3oMepus u HoMeHkiatypa. Ousndeckue CBONCTBA
OJIHOOCHOBHBIX IMpeIeIbHBIX KapOOHOBBIX KHUCIIOT. BomOpoaHbIE CBSI3U MEXAY
MOJIEKyJIaMH KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuus STepUPUKALNKM, PEAKIUU C YYACTUEM YIJIEBOJOPOIHOTO pajaHKaia.
OcoOEHHOCTH CBOMCTB MYypaBbMHOM KHUCJIOTHL. [loHSATHE O MPOU3BOJAHBIX
KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPEJEIbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCIHOT. IlpencraButenu BhICIIUX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBAsA, OJICUHOBASA, JUHOJEBAS,
NuHOoNeH08as KUcnaoThl. CrocoObl MOTYyYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuii psin, obmas Qopmyrna, uzoMepus u
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKHUE CBOWMCTBA: THAPOJIW3 B KHCJIOU H
LIEJIOYHOM cpelie.

Kupsi. Ctpoenue, pu3ndeckue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 11enoyHoi cpene. OcCOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KUCIIOT. JKUpBI B IPUPOJE.

MBpbI14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

O61mas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yrieBojgoB (MOHO-, Tu-
U rnojucaxapuibl). MoHocaxapuabl: TIIIOKO3a, (GpyKTO3a, rajgakrosa, pubosa,
ne3okcupr0o3a. OU3MYECKUe CBOMCTBA M HaXOXAEHUE B mpupone. PoTOCHUHTES.
XHUMHUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C yYaCTUEM CIIMPTOBBIX U AIbIACTUIHON
IPYIIl, CIMPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIOKO3bl, €€
3HAYEHUE B JKU3HEICATEIBHOCTH OpraHu3ma. J(ucaxapuiapl: caxapo3a, MajbT03a U
JaKkTo3a. BoccTaHaBnMBaOMIME U HEBOCCTAHABIMBAOIIKE aucaxapuabl. ['uaponus
nucaxapusioB. Haxoxnenue B npupoze u npumeHenue. [lonucaxapuasl: kpaxman,
NIMKOT€H M 1esunroio3a. CTpoeHue MaKpOMOJEKYJl Kpaxmalla, IJIMKOT€Ha H
HEJUTI0J03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M ULEJUIK0JIO03bl. XHUMHYECKHE
CBOMCTBA Kpaxmaja: TMAPOJIN3, KauyeCTBEHHAas pPeakuus C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJU3, MOJdydeHue 3(pupoB nettoiao3sl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



OKCIepUMEHTAJIbHBIE METOJbl W3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
PacTBOPUMOCTb PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CHUPTA B AJIBAECTUJ HA PACKAJEHHOW MEIHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibAeruibl (C THUIPOKCUIAOM
muammuncepeopa(l) u  rumpokcuaom  menu(Il)), peaknus raWmepuHa  C
ruapokcuioM Menu(ll), xumMuyeckue CBOICTBAa PacTBOpa YKCYCHOM KHUCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bl ¢ TuapokcuaoMm menu(Il), BzaumoneiicTBue
KpaxMaJia ¢ MOJIOM, PELICHUE JKCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaMm «CHupThl U
dbenomnwly, «KapOoHoBbIe KUCIOTHI. C0XHBIE YPUPHD).

A3o0Tcoaep:Kkaliue OpraHunYecKue CoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anudaTUyecKue ¢ apoMaTHYECKHE; IEepBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moliekys, oOmas (popmyia, u3oMepus, HOMEHKIATypa U (HU3NUYECKUE
CBOIcTBa. XMMHUYECKOE CBOMCTBA alnu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBHAE IEPBUYHBIX AMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUS.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJsie aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBIC peakiuyi Ha aHWIMH. CrocoObl
MOJIydeHUs] ¥ TpuMeHeHue amudarudeckux amuHoB. [lonydeHue aHuIWHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTAenbHbIE PEACTABUTENH O~
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Du3nueckue CBOWCTBA AMUHOKHCIOT.
XWMHYECKHE CBOWCTBA AaMHHOKHCIOT KakK aM(pOTEPHBIX  OPTaHHMYECKHUX
COCIMHECHHM, PpEeaKIUsl TMOJMKOHACHCAINKM, OOpa30BaHWE TMENTHIHONW CBS3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak npupoaHble nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THUIPOIU3, ICHATYpaIlus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX NPEBpAICHUN:
pacTBopeHre O€NKOB B BOJIE, JCHATypalusi OCJKOB NpHU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHWe SKCHEPUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A3zoTcoaepxamue OPTraHUYECKHUe COCJIUHEHUSD) u «Pacrno3HaBanue
OPTaHUYECKUX COCTUHEHUID.

BbicokoMoOJIeKYJISIPHBbIE COeIMHEHMS.

OCHOBHBIE TOHSTUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSS MOJEKYJSpHas



macca. OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJCKYJSIPHBIX COEAMHEHUN —
MOJIUMEPU3AITUS U TOJUKOHICHCAIHSL.

[Tomumepubie wmatepuansl. [lmacTmaccsl  (MONMMATUIIEH, TOJUTIPOITHAJIEH,
NOJIUBUHWIXJIOPU, TMOJUCTUPOI, MOJIUMETHIMETAKPWIAT, TOJUKapOOHATHI,
novdTUICHTEpedTaIaT). Y TUIM3alus U nepepadoTKa MaacTyKa.

DnacTomepsl: HATypaJbHBII Kay4yK, CUHTETUYECKUE Kay4qyKHu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHble (XJIOMOK, IIEPCTh, IMIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUe (KapoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHMUS (TeduioH, KeBJIap,
3IIEKTPONPOBOIALIME MTOJTUMEPHI, OHOpa3IaracMble MOJIUMEPHI).

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3HaBaHue
IIACTMACC ¥ BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxxnenne wmonekyasipHOM (OPMYJIbI OPTraHUYECKOTO COSTUHEHUS TI0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJEHUE
MOJICKYJIIPHON  (pOpMYJIbI OPraHMYECKOr0 COETUHEHHS 1Mo Macce (00bEMYy)
OPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
peakuu W/WIUM WCXOMHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOPMYJIbI
OpPTaHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOWCTB WM CIIOCOOOB
MOJTyYeHUs, OMpPEIEICHUE JONH BbIXOJAa TPOAYKTa PEAKIMH OT TEOPETHUECKU
BO3MOYHOTO.

MesxnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU N3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBIISIETCA 4Yepe3 HCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATUH, TaKk W TOHATUM, MPHUHATHIX B OTACJBHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
TEeOpWsi, 3aKOH, aHallM3, CHHTE3, KiIaccuukanus, HaONIOACHUE, HU3MEPECHHE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®dusuka: Marepus, aroM, OdIEKTPOH, [MPOTOH, HEWUTPOH, MOJIEKYIa,
SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA,
busndyecKre BeTMYNHBI, CIMHUIIBI H3MEPEHHSI, CKOPOCTh, SHEPTHS, Macca.

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUI MUTAHUS, OPOKEHUE,
dboTocuHTE3, nAbIXaHWE, OENKHU, VYIJIEBOJbI, >KUPbI, HYKIEHHOBBIE KHUCIOTHI,
(bepMEeHTHI.



["eorpadmusi: mose3HbIe HCKOTTAEMbIC, TOTUIUBO.
TexHOoNmorusl: NHILEBbIE NPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

11 KJTACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CoctaB aTtOMHBIX sAep. XUMUYECKHU 31eMeHT. M3otomnbel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHWCJIA. DHEPTETUUECKHE YPOBHU U
noaypoBHHU. ATOMHBIE OpOuTanu. Kinaccudukamus XuMIYIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-smementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
DNEeKTpOHHBbIE KOHPUTYpaIlMd aTOMOB AJIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUH, 3JIEKTPOHHBbIE KOH(DUTYypalii HOHOB.
DIEeKTPOOTPUIATEBHOCTD.

[Tepronnueckuit 3akoH u Ilepronnueckas cucreMa XUMUYECKUX DJIEMEHTOB
J.N. Menneneera. CB43b NEpUOIUYECKOr0 3aKoHAa U [leproanveckoil CUCTEMBI
XUMHUYECKUX JJEMEHTOB C COBPEMEHHOM TEOpPHEM  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB XMMHYECKUX JIEMEHTOB ¥ 00pa3yeMbIX UMU
NpPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaMm ¢ IepuojaM. J3JHayYEHUeE
nepuoandeckoro 3akona /.M. Menneneesa.

Xumuyeckass CBsSI3b. BuHIbI XUMHUYECKOW CBA3U: KOBAJEHTHAs, HOHHA,
MeTajuinyeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOW CBSA3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U JuHa cBsi3u. lloysipHOCTh, HATPABIEHHOCTD U
HACBIIAEMOCTh KOBAJICHTHOW CBsA3u. KpartHeie cBsa3u. BonopoaHas —CBA3b.
MexKMOJIEKYIIIPHBIE B3AUMOICHCTBUS.

BaneHTHOCTP M BaJICHTHbIE BO3MOXHOCTHM aTOMOB. CBfA3b AJIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C MX T€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEpPEe COEeTMHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiienrie 0 KOMIUIEKCHBIX coequHeHusX. COCcTaB KOMILIEKCHOTO UOHA!
KOMILJIEKCOOOpa3oBareb, JHMIaH[bl. 3HAYEHUE KOMIUJIEKCHBIX COEIUHEHUH.
[ToHsATHE O KOOPAVMHALIMOHHON XUMUU.

BemniectBa  MONEKYISIPHOTO U HEMOJEKYJISIPHOTO  CTpoeHusl.  Turbl
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHeix cucreMax. VictuaHbie pactBopsl. [lpencraBinenue o
KOJUIOMIHBIX pacTBopax. CnocoObl BBIPAKEHUA KOHIEHTPALMH PACTBOPOB:
MaccoBasi JOJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAsl KOHILIEHTpalus. HacelllieHHbIE 1
HEHACBILIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. Kpucranioruaparsl.

Krnaccudukainus n HOMEHKIaTypa HEOPraHWUYECKUX BEIIEeCTB. T pUBHALHBIE
HAa3BaHHUsS OTJEIbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMYECKOH U OpPraHudecKou
XUMHH. 3aKOH COXPAHEHUS MacChl BEIECTB; 3aKOH COXPAHEHUS U MPEBpalCHUS
DHEPTUU TIPU XUMHYECKUX peaknusiX. TermnoBbie 3Q(PEKT XUMUUECKUX PEaKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOUN peakiny, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (DaKTOPOB.
['omoreHHbIE U reTeporeHHsle peaknuu. Karanus u kataau3aTopsl.

OOpatumbie 1 HEOOpaTUMBIE pEeaKIMu. XUMHUUECKoe paBHOBecue. KoHcTanTa
XUMHUYECKOTO paBHOBeCUA. (DAKTOPBI, BIHSIOIIAE HA TOJIOKEHHE XHUMHUYECKOTO
paBHOBECHU: TeMIEpaTypa, JABJICHUE U KOHIIEHTPALMU BELIECTB, YYACTBYIOUIUX B
peakuuu. [punuun Jle [larense.

Onextponutnyeckass aucconuarnus. CuibHBIE €W CclIaOble 3JIEKTPOJIUTHI.
Crenenp nuccouuanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAsl, HEUTpaibHasi,
nienounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponu3 coneid. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  (CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipollecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
Baxneiimme OKHCIATETW W BOCCTAHOBHUTENIW. METOH 3JIEKTPOHHOTO OanaHca.
DIJIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUs BELIECTB W MX MPEBPALLCHHI:
pa3loKEHUE TNEPOKCUAA BOJAOPOJAa B MPUCYTCTBUM KaTalln3aropa, MOIEIU
KPUCTAJUTMUECKUX PEMIETOK, IPOBEICHUE PEaKIINii MIOHHOTO 0OMEHa, OTIPEICIICHHE
Cpedpl pacTBOPOB C MOMOIIBID HWHAMKATOPOB, W3YUYEHUE BIMSHUS PA3TUUHBIX
(GakTOpoB Ha CKOPOCTh XHWMHUYECKOW pEAKIUU M TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heoprannuyeckasi xummusi.

[lonoxxenne HemertauioB B Ilepuogmyeckod CuCTeMe  XUMHYECKUX
anemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHHUS MX aTOMOB. DU3MUYECKHE
CBOMCTBAa HEMETAJJIOB. AJUIOTPOIUS HEMETAJJIOB (Ha MpUMeEpPe KUCIOPOJia, CEphl,
docdopa u yraeposa).

Bomopon. Ilomydyenue, ¢u3ndeckue U XMMHUYECKHE CBOWCTBA: PEAKIUU C
METAJUIAMA M  HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. ['mapuisbl.
TONNMBHBIE AIIEMEHTHI.

["anorensl. Haxoxaenue B mnpupoje, cnocoObl MoJSydyeHus, (pusnyeckue u
XAMHUYECKUE CBOMCTBA. [ anoreHoBoAgopobl. BaxHenmme Kucaopoacoaepxaime
COCIMHEHMSI TajoreHoB. JlabopaTopHble M MPOMBINIJICHHBIE CITOCOOBI MOTYUYEHUS
rajgoreHoB. [IpyuMeHeHue rajJoreHoB U UX COCIUHECHUM.

Kucnopon, o3oH. JlabopaTopHble M MHPOMBIILIIEHHBIE CHOCOOBI MOTYYEHUS
Kuciopoaa. @U3NYECKUe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUBI U TEPOKCUBI.



Cepa. Haxoxpaenwme B TpUpoie, CIOCOOBI TMONY4YCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBogopon, cyiabbumasl. Oxcun cepsi(IV), okcun
cepol(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOCHHOCTH CBOWCTB
CEepHOM KUCIIOTHI. [IpuMeHeHue cepol U €€ COETUHEHU.

A3zor. Haxoxnenue B mnpupojie, CHnocoObl MNOdyudeHus, (punyeckue u
XUMHUYECKUE CBOMCTBA. AMMMaK, HUTPUIbl. OKCUAbI a30Ta. A30TUCTast U a30THAA
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [Ipumenenue azora
U €ro COeIMHEHHUI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenwe B npupone, cnocoObl MOMyuyeHUs, (U3HUYECKUE U
xumuueckue cpoiictBa. Dochuabr u dochud. Oxcunbl dochopa, dhochopHas
kuciota u e€ comu. [lpumenenue dochopa u ero coemunHenuit. dochopHbie
yAOOpeHwUsI.

VYrnepoa, HaxoxAeHUe B pupoe. AJIoTponHble Moaudukamu. Ouzndeckue
U XMMHUYECKHE CBOWCTBA MPOCTBHIX BEIIECTB, 0Opa3oBaHHBIX yriepofaoM. OKCHI
yraepona(Il), oxecua yranepona(IV), yronpHas kuciaora U €€ cojid. AKTUBUPOBAHHBIN
yroib, ajncopouusi. DysnepeHsl, rpadeH, yriepoaHsle HaHOTPYOku. [Ipumenenue
NPOCTHIX BEUIECTB, 00PA30BaHHBIX YIIIEPOJIOM, U €T0 COSAUHEHHH.

Kpemunii. Haxoxxnenue B mpupoje, crnocoObl MonydeHus, Gu3n4ecKkue u
xumuyeckue cpoiictBa. Okcun kpemHusi(IV), kpemHHeBasi KHUCIIOTa, CUJIMKATHI.
[IpumeHeHue KpeMHus U ero coequHeHnii. CTeKs0, ero noJiydeHue, BUJIbl CTEKIIA.

[Tomoxenne metamioB B [leprnoanveckoi cUCTEME XMMUYECKHUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHUSI DJIEKTPOHHBIX O0O0JOYEK aToMOB MeTaioB. OOmue
¢dbu3nyeckue cBorcTBa MeTauioB. [IpuMeHeHHEe MeTayuioB B OBITY M TEXHHKE.
CIuiaBel METAJIOB.

DNEKTPOXUMHUYECKUN PSIJT HAMPsHKEHUH MeTautoB. OO0IHe CriocoObl MOTyYeHUs
METAJUIOB: THIPOMETAIUTYPrusl, TUPOMETAILTYPIus, eKTpoMeTautyprus. [lonsatue o
KOppo3uK MeTajuioB. CoCOOBI 3alUTHI OT KOPPO3UHU.

O6mast xapakrepuctuka MertamioB [A-rpynmnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX OJJeMeHToB. HaTtpmii u kanmuii: mnomydeHue, (QUMYECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHUI.

Obmas xapakrepuctuka metauioB I[A-rpynmel [lepuognueckoit cuctemsl
XUMUYECKUX BJIEMEHTOB. Maruuii u KaublMil: mosnydeHue, (U3MYECKUue u
XUMUYECKHUE CBOMCTBA, MPUMEHEHHE NPOCTHIX BELIECTB M HX COEIUHEHUHU.
JKécTkoCcTh BOJBI U CIIOCOOBI €€ yCTPaHEHUS.

AOMUHMI: TTOTy4YeHne, (Pu3ndeckne 1 XUMUYECKUE CBOMCTBA, MPUMCHCHHE
IPOCTOTO BEIIeCTBA M €ro COeauHEHUH. AMQOTEepHbIE CBOMCTBA OKCHIA U
TUIPOKCU]IA ATFOMUHUSA, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OO0miass  xapakTepucTHKa MeTa/uioB MoOouHblx mnoarpynn  (b-rpymm)
[Ieproan4eCcKoOi CUCTEMBI XUMUYECKUX 3JIEMEHTOB.



du3nyecKue U XMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKcuasl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHUCIIUTEINIbHBIE CBOMCTBA. [lonydeHre u npuMeHeHne Xpoma.

@u3nyeckue M XMMHYECKHE CBOMCTBA MAapraHla M €ro COEIUHEHHI.
Baxueiimme coenunenuss wmapranna(ll), wmapranuna(IV), wmapranma(VI) w
mapranua( VII). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKeJie3a W ero coequHeHuil. OKCHUIIbI,
rugpokcuasl u cou xkene3a(ll) u xenesa(Ill). [Tonydyenue u npuMeHeHue xKejesa
U €r0 CILIABOB.

DU3UYECKUE U XUMUYECKUE CBOMCTBA MU U €€ coennuHeHuu. [lonyuenue u
MPUMEHEHUE MEIU U €€ COCAUHEHUMN.

[{uak: momydyeHue, (U3MYECKHE U XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA Y THAPOKCHUAA [IUHKA, THAPOKCOKOMIUIEKCHI IUHKA. [I[puMeneHune
LMHKA U €r0 COCIUHECHUI.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W MX NPEBpAICHUN:
u3ydeHue oOpaslloB HEMETAIIOB, TOpeHHe cepbl, docdopa, xene3a, MarHus B
KUCJIOPOJIE, M3Yy4YEHUE KOJIeKIMU «MeTalulbl M CIUIaBbD», B3aUMOJICHCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE IIMHKA M eje3a C PacTBOPAMM KHCIOT U
1ie04Yeld, Ka4eCTBEHHbIE PEAKIIMU Ha HEOPTAaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTUOHBI METAJUIOB, B3aMMOJEHCTBUE THUIAPOKCUIOB AOMUHHUS U IHUHKA C
pacTBOpaMM KHUCJIOT M LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 IO TEMam
«T"anorens», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COECTUHEHUNN,
«Mertasibl TJIaBHBIX TOArPYII», «MeTasuibl HOOOYHBIX MOATPYIIID.

XuMHS U KU3Hb.

Ponb xuMuu B o0ecniedeHny yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonsTue
O HAy4YHbIX METOJAaxX I[I03HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUA.
HayuHble npuHIMIBI OpraHu3auuyu XUMUYECKOT0 TPOU3BOACTBA. [IpombllieHHbIE
CIOCOOBI MOMYYEHUS BAKHEUININX BEIIECTB (HA MpUMEpe MPOU3BOJICTBA aMMHAKa,
CEpHOM KUCIOTHI, MeTaHoa). [IpombInieHHBIE CTIOCOOBI TOMYYCHUSI METAIOB U
CILJIAaBOB. XMMHUYECKOE 3arpsi3HCHHE OKPYKAIOIIeW CpeAbl U €ro MOCIEACTBUS.
Ponps xumuu B 00ecrieueHr Y3HEPreTUUECKON O€30MTaCHOCTH.

Xumus MW 3I0pOBbE UesoBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XMMUU B pa3BUTUH MEAUIUHEI.

XWMHS THIINA: OCHOBHBIC KOMITOHEHTHI, TIUIIEBbIE M00aBku. Poib xumuu B
o0ecrieueHnd MUIIEeBOI 0€30ITaCHOCTH.

Kocmernueckue u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuina
0e30MacHOr0 MCIHOJIb30BaHUSl MpenaparoB OBITOBOM XWMHHM B TOBCEIHEBHOMN
KU3HU.



XHUMHSI B CTPOUTEIBCTBE: BAKHEWILNE CTPOUTEIbHBIE MaTepHUalbl (LIEMEHT,
OCTOH).

XuMHUS B CEIbCKOM X03siiicTBe. OpraHnyecKrue 1 MUHEpAIbHbIE YIOOPEHHUS.

CoBpeMEHHbBIE KOHCTPYKIIMOHHBIE MATEpHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainsl st 351eKTpoHUKHA. HaHOoTEXHOIOTHH.

Pacuérnbie 3anaumn.

Pacuétpl: macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOIO W3 YYACTBYIOIIMX B PEAKIMU BEIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIH OJHO U3
BEILIECTB HMMEET MpuUMecH, Macchl (00bEMaA, KOJIMYECTBA BEIIECTBA) IMPOJYKTa
peakuuH, €CIM OJHO M3 BELIECTB JAaHO B BHUJIE pacTBOpa C ONPEACIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA, MACCOBOM JOJH H MOJISIPHOU
KOHILIEHTpallMl BELIECTBA B PAacTBOpPE, JOJM BbIXOJA MNPOAYKTa PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpenMETHBIX CBsi3ed MpU  HM3yYeHUH OOImeld W
HEOPraHUYECKOM XMMMM B 11 Kitlacce OCyIIECTBIISETCA Yepe3 UCIOIb30BaHUE Kak
OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSITUH, MPUHATHIX B OTJEIbHBIX
IpeAMETaxX €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO1ue ecTecCTBEHHO-HAYUHbIE IOHATUA: SIBIICHUE, HAYYHBIA (aKkT, TUIOTE3a,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIACCH(PUKAIMS, MEPUOAUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

@usnka: Marepus, MHUKPOMHpP, MAaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PATMOAKTUBHOCTb, MOJIEKYJIA, SHEPIETUUECKHUI YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HWACAIBHBIA Ta3,
duznyecKkue BeIMYUHBI, €AMHULIBI H3MEPEHHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kieTka, opraHusM, 3KOcUcTeMa, Onocdepa, MeTaboIn3M, MaKpo-
U MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIEBObl, HyKJICMHOBbIE KUCIOThI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BELIECTB U MIOTOK SHEPTUU B 3KOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpHbIE MOPOAbI, MOJIE3HbIE UCKOMAeMble, TOTLTUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJLUIYPIHs, CTPOUTENbHBIE
MaTepualibl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIILICHHOCTD,
dapmaneBTUUECKas IIPOMBILLIIEHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX
[penaparoB, MPOU3BOJICTBO KOHCTPYKLMOHHBIX MaTE€pUAOB, 3JIEKTPOHHAs
IIPOMBIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHUUN
HA YTJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XUMHUS» Ha YPOBHE CPEIHEr0
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIONIME COCTABIISIOUIME: OCO3HAHUE
00yJaromMMUC POCCUUCKOW TpakIaHCKOW UIACHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH U CaMOONPEICIICHUIO; HATUYME MOTUBALIUU K
00y4YeHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBAThHCS
OPUHATBIMM B OOIIECTBE IMpaBWJaMM H HOPMaMu T[IOBEJICHHUS, HaJIU4ue
MIPaBOCO3HAHUS, YKOJOTHIECKON KyIbTYPhI; CHOCOOHOCTHh CTABUTH 1€ U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OTBITA IIO3HABATEIIBHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJaroumxcs B Ipolecce peajim3aiui o0pa3oBaTeIbHON NeATeTbHOCTH.

JInyHOCTHBIE pPE3yibTaThl OCBOEHUSA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OMBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSTEIHHOCTU
oOyyaronmxcsi B Mpolecce peanu3aiuy o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YHCJIE€ B YACTH:

1) rpamIaHCKOr0 BOCIMTAHUSA:

OCO3HaHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00s3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JNESATENBHOCTH TMPHU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENIbHBIX 3a7a4, BHITIOJIHCHUH
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAThb M NPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTEUECTBEHHOW XUMUMU;

YBaXEHUSI K MPOLECCy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPWIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKd €CTh pe3yJIbTar
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  OKCICPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYyJAa YYEHBIX U IPAKTUKOB;



MHTEpeCa M MO3HABAaTEIbHBIX MOTMBOB B IOJYYEHHHU W MOCIEIYIOLIEM
aHaim3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTE€YECTBEHHOM
XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBECHMS,;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBSI3aHHBIE C XUMHUUYECKHUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJECHUE U TOCTYNKH CBOMX TOBapHILEH C
NO3ULMI HPaBCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS HOCIEACTBUNA
IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHHMS K COOCTBEHHOMY (PU3MYECKOMY HU
IICUXUYECKOMY 3/10POBBIO;

coOrofeHHsI TpaBWJl OE30MacHOrO OOpalleHUs] C BELIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYIOBOM JAEATEIBHOCTH;

NOHMMAHHSA LEHHOCTH NPaBWJI HUHAMBUIYAIBHOTO M  KOJUIEKTUBHOTO
0€30I1acCHOr0 MOBEJEHUS B CUTYyaLUsIX, YTPOKAIOUINX 3OPOBBIO U )KU3HU JIFOJIEH;

OCO3HaHHUS TOCIEACTBUM U HEMPUATHSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-MCCJIEI0BaTENbCKON
NESATEIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  JIPYrMX BHJAX
NESATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YaCTUE€ B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);

UHTEpeca K MPAKTUUECKOMY HU3YUYEHHIO MPOPECCUI pa3IMdHOTO poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHH;

YBaXXEHUS K TPYLy, JIIOASM TPyAa U pe3yibTaTaM TPyAOBOW AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY HWHAMBHUAYAIbHOH TPAaEKTOPHUH
oOpazoBaHusi, Oyaymied mnpodeccuu W peanu3alid COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

HKOJIOTUYECKU LEIeCO00pPa3HOro OTHOLIEHUS K HPHUPOJIE KAaK HCTOYHHUKY
CYILIECTBOBAHUs KU3HU Ha 3eMJIE;

NOHMMaHHUA TJI00AJBbHOIO XapaKTepa 3KOJOTHYECKMX MpoOJieM, BIHSHUA
HYKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUAIIBHON CPEABL;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIDKCHHM XUMUU IS
peleHns BONpOCOB PalMOHAIBHOTO NIPUPOAOIIOJIB30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEl OKPYKAKOLIEH
OPUPOIAHON cpelie, YMEHHUs IMPOTrHO3UMPOBAaTh HEOJIAronpUSTHBIE SKOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILIAT HUX;

HaJM4usl Pa3BUTOrO 3KOJIOTMYECKOTO MBIILIEHUSI, SKOJIOTHUYECKON KYIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOM
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPaKTUKH;

NOHUMAaHUsl CHeUM(PUKM XUMHM KaK HayKd, OCO3HaHusi €€ poiu B
(GbOpMHUpPOBAaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
IpEeJICTaBICHUST 00 OKPYXAlOUIeM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEUIEHUH MpoOJieM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKJIEHHOCTH B  0OCOOOW 3HAYMMOCTH XMMHHM JJISI  COBPEMEHHOMU
IUMBWIN3ALMA: B €€ TyMaHUCTHYECKON HAMNpPABICHHOCTH W BAXHOW pOJH B
CO3JJaHUU HOBOM 0a3bl MaTEPHAIBHOW KyJNbTYPhl, B PEHICHUH TI00aTbHBIX
npoOJjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M 3KOJIOTMYECKO 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCJIOBUM YCHENIHOTO TPYAa U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKIIOTO YJIeHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
noJly4aemble 3HAHUS JJI aHAJIu3a U OOBSCHEHUS SBJICHUIM OKPYXKAIOIIEro MUpa U
MPOUCXOMSINNUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE Hay4HBIX (DAKTOB M MMEIOMMUXCS JAaHHBIX C IIeJIbI0 TOTy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMWYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0OOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHWM 1O XHMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSM TpyJa B pa3lIMyHbIX cepax MpopecCuoHAIbHON
NEATEIIbHOCTH.



METAIIPEAMETHBIE PE3YJIBTATHI

MeramnpeamMeTHble pe3ybTaThl OCBOCHUSI MPOrpaMMbl [0 XUMHUHM Ha YPOBHE
CpemHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHPOBO33PEHHUS  OOydarOIIUXCA
MEXIUCIUIUTMHAPHbBIE (MEXIIpeIMETHbIE) OOIIeHAyYHbIe MOHATHS, OTPasKaIoIIHe
[IEJIOCTHOCTh HAY4YHOM KapTUHBI MHpa U croeuupuKy METOAOB IO3HAHUS,
UCTOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTrus, SIBICHUE,
IPOLIECC, CUCTEMa, HAyYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIIeIOBaHKE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JAPYTHE);

yHHUBEpCaJlbHble yueOHble NeHCTBHs (I103HABaTeIbHbIE, KOMMYHHKATHUBHBIE,

peryJISITUBHBIE), obecrieynBaroIIe dhopMupoBaHue (yHKITMOHATLHON
TPaMOTHOCTH M COIUATILHON KOMIIETEHITUN O0yJarOIIXCS;
CIIOCOOHOCTH o0y4aromuxcs HCIIOJIh30BATh OCBOCHHBIC

MEXIUCITUTUTHHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JIEUCTBYS B IO3HABATEIIBHON U COMAIBHOU MIPAKTHUKE.

MeranpeagmMeTHble  pe3yJIbTaThl  OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU [M03HABATEIBHBIMUA, KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 0a30Bble JIOrHYeCcKHUE TEeMCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aKTyalIH3UpoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENETATh LEIU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJITAThI AEATEIILHOCTH C MOCTABICHHBIMU LIEJISIMU;

UCIIOJb30BaTh MPU OCBOCHHM 3HAHUU MNPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU TMOHATUNW M YCTAHABIMBATH MX B3aUMOCBS3b,
WCITOJIP30BATh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBJICHUU

BBIOMpATh OCHOBAHUSI M KPUTEPUU JJI KJIacCU(PUKAIIMKU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUUYUHHO-CJICJACTBEHHbIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHUE pacCyXJAeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B paccMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSThH B MPOIECCE MO3HAHUSL MCIOJIb3yEMbIE B XUMUU CHUMBOJIUYECKHE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOIEIBHBIC TPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJ) DJJIeMEHTa, XuMHUYeckas ¢GopMmysa, YpaBHEHHE XUMHUUYECKOM
peakuu — TPU PEHICHUU YUYEOHBIX IMO3HABATEIBHBIX M TMPAKTUUECKHX 3ajad,



MPUMEHSTh HA3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
NPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHUS BEIIECTB M XUMHUUYECKHUX
peakuuit;

(dbopMyIMpoOBaTh LIETN U 331a4U UCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABICHHBIE
U CaMOCTOATEIBHO C(OPMYJIUPOBAHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTa
MO3HAHUS U OCHOBBI JJIsI (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHMsI HAOMIOATh 32 XOJ0M
Ipolecca, CaMOCTOATENbHO MPOrHO3UPOBATh €ro pe3ynbTar, (OpMyJIMpOBATH
0000111eHHS ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3YJIHTATOB UCCIEIOBAHNUSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

OpuOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
JESITEIbHOCTH, MPOSABIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOUCKY METOJOB pEIIECHUS TNPaKTHUUECKUX 3a7ad, NPUMEHEHHUIO pa3INYHbIX
METO/I0B IMO3HAHMUSI.

3) pabora ¢ naopmanuei:

OPHUEHTHPOBATHCS B  PA3IMYHBIX HCTOYHWKAX wuH(pOpManuu (HaydHO-
HOMYJISIpHAs TUTEpPaTypa XUMUYECKOTO CO/IEPKaHMs, CIIPABOYHbIE TOCOOUS, peCypChl
WutepHera), aHanu3upoBaTh HHGOPMALMIO pPA3IMYHBIX BUIOB U (dopM
NPEJCTABICHHUSI, KPUTUYECKH OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUYMBOCTH;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJIbI MPU TOUCKE U
otbope wuH(bOpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPENIEIEHHOTO TUIIA;

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpMYy  TIpeaCcCTaBICHUS
uHbopMaIiuu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAYYHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMel: MpPUMEHATh MEXIpeAMeTHble ((usnyeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIbI, (hOpMYJibl, aOOpeBHATYpbl, HOMEHKIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE YUeOHbIe NeCTBHA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY O0CYKAAaEMOMN TEMBI B XOJ€ TUAJIOra U/ UiH
JUCKYCCHH, BBICKA3bIBaTh UJ1€U, POPMYJINPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS IIPEIOKEHHOH 3a]a4uH;



BBICTYIIaTh C TPE3CHTAllMedl Pe3yJbTaTOB IMO3HABATEIHHON IE€ATEIHHOCTH,
MOJTyYE€HHBIX CAMOCTOSITENILHO HJIM COBMECTHO CO CBEPCTHHKAMHU MPH BHIMIOJIHECHUN
XUMHYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThl MO KCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peaiu3alii Y4eOHOTO MPOoeKTa, U POPMYIUPOBATH BHIBOJIBI
[0 pe3yJbTaTaM IPOBEIEHHBIX HCCIEAOBAHUM IYTEM COTJIACOBAHUS MO3ULIMMN B
X0J1€ 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

PeryJiTUBHbIE YHUBEpPCAJbHbIE YUeOHbIE AeiicTBHUS:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISATH CBOIO I03HABATEIbHYIO
NeSITENIbHOCTD, Ompefensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraéMblii aliropuT™M JCHCTBUH TIpH
BBITIOJTHEHNH YYeOHBIX W HCCIIEIOBATENLCKUX 3a7a4, BBIOMpaTh Haumbosee
3(p(EeKTUBHBI CHOCOO HMX pelIeHHs C YYETOM IMOJIy4YeHHUS HOBBIX 3HAHHUM O
BEIIECTBAX M XUMHUUYCCKUX PEAKIIUSIX;

OCYIIECTBIISAITh CAMOKOHTPOJIb JACSITEIbHOCTH Ha OCHOBE CaMoOaHaliu3a Hu
CaMOOIICHKH.

NPEJIMETHBIE PE3YJIbTATHI

[IpenmeTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMEI 110 XUMHUHU HA yTITyOIEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOIero oOpa30BaHMS BKIIOYAIOT CHEIU(PUIECKUC
JUTS y9eOHOTO MpeaMeTa « XUMHEs HaydHbIC 3HAHUS, YMEHHS U CTIOCOOBI ICHCTBUM
110 OCBOCHHIO, MHTEPIPETAIMU U TPEeoOpa30BaHUIO 3HAHUM, BUIBI JACSITEIHLHOCTU
M0 TOJYYCHHIO HOBOTO 3HAHMS M TPUMEHEHHWIO 3HAHWW B Pa3UYHBIX YUEOHBIX
CUTYAIIUAX, a TAK)KE B PCATbHBIX KU3HCHHBIX CUTYAIIUSX, CBA3aHHBIX ¢ XUMHUeH. B
mporpaMme MO0 XHMHH TIPEIMETHBIE PE3yibTaThl MPEACTABICHBI 10 TOJaM
U3YYCHUS.

10 KJIACC

[TpenMeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHudueckas XUMHS»
OTpaXkaroT:

c(hOpPMHUPOBAHHOCTh IPEACTABICHHUIA: O MECT€ M 3HAYCHHH OPTraHUYCCKOM
XUMHH B CHCTEME €CTCCTBCHHBIX HayK W €€ poJid B 00CCIEYCHUU yCTOHYHBOIO
pPa3BUTHS YEIIOBEYECTBA B PEIICHUU MTPOOJIEM JKOJIOTHYSCKON, SJHEPTeTUUCCKON U
IUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX MaTepUAJIOB,
HOBBIX MCTOYHUKOB SHEPIHH, B o0ecIieueHnn paIoHaIbHOIO
IPHUPOJIONOIL30BaHUsA, B (OPMHUPOBAHUKM MHPOBO33PEHHUS U OOIICH KYJIbTYPBI
YeJIoBEeKa, a TakKe DJKOJOTHYSCKH OOOCHOBAHHOTO OTHOIICHHWS K CBOEMY
3JI0POBBIO U TIPUPOJTHOM CpeJie;

BJaJICHHE  CHCTEMOH  XUMHYECKMX  3HAHHUHM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATrAlOIINE MOHATHS — XUMUYCCKUIN JIEMEHT, aTOM, SIIPO M DJIEKTPOHHAS
obonouka aroma, s-, p-, d-aTOMHBIE OpOWTANHM, OCHOBHOE U BO30YXKIEHHOE



COCTOSHUSI aTOMa, THOpUAM3alUs aTOMHBIX OpOuTajneil, HOH, MOJIEKya,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJIApHAsI Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKeNeT, (PyHKIMOHAIbHAS
rpynmna, pajaudkai, CTpYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), M30MEpHsl CTPYKTYypHas M MPOCTPAHCTBEHHAs (TeoMeTpuyecKas,
ONTHYECKAs), H30MEPbl, TOMOJIOTMYECKHI PsJ, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCJIOPOJA- U a30TCOAEpKAIIME OPraHUYECKUE COCIUHEHMS, MOHOMED, IOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAWUHEHUSA; TEOPHUH, 3aKOHBI
(mepuonunueckuii 3akoH JI. M. MeHneneeBa, Teopusi CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. byTnepoBa, 3aKk0OH COXpaHEHUSI MACChI BEUIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs DHHEPruu MNpH XUMHUYECKUX PpEAKIHUSIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUHN SI3bIK XMMHH, MUPOBO33PEHUYECKHAE 3HAHMSA, JIEXKALIUE B OCHOBE
MMOHUMaHMS IPUYUHHOCTA U CUCTEMHOCTH XUMUYECKUX SIBJICHUN; PEACTABICHUS
0 MEXaHM3MaxX XHUMHUYECKHUX pEaKIui, TEPMOJUHAMHYECKHMX W KHHETUYECKUX
3aKOHOMEPHOCTSX UX NPOTEKAHUSA, O B3AMMHOM BJIMSIHUM aTOMOB M I'PYIIII aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIM U Me30MepHBIN 3dekThi, opuentantsl [ u Il pona);
(dakTosOrnuecKue CBEJEHHUS O CBOMCTBaX, COCTaBe, MOJYYEHHMH U Oe30macHOM
UCIIOJIb30BAHUM BAXKHEMILMX OPTraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  HPUHIUIAX  XUMHUYECKOIO
IPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, IepepaboTKH HePTH);
c(hOpMUPOBAHHOCTh YMEHUWH: BBISBIATH XapaKTEPHBIC NMPU3HAKW TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOLIME IOHATHS MPU
ONMCaHHUH COCTABA, CTPOCHUS U CBOKMCTB OPraHUYECKUX COCIUHEHUN;
c(hOpMUPOBAHHOCTb YMEHUM:

MCMOJIb30BaTh XUMUYECKYI0 CHUMBOJMKY JUISl COCTABJICHUS MOJIEKYJIIPHBIX W
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAKUUU U PACKPBIBATh WX CYIIHOCTH:
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIUH  IOCPEACTBOM  COCTABJICHUSA
AIIEKTPOHHOTO ©OajaHca »JTUX peakluil, peakuuii HOHHOro oOMeHa WyTEM
COCTABJICHHUSI UX MOJHBIX U COKPAILIEHHBIX HOHHBIX YPABHECHUM;

M3TrOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB I WIUTHOCTPALINU
UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHH: yCTaHABIMBATh MPUHAAJICKHOCTh M3YUEHHBIX
OPraHMYECKHX BEIIECTB II0 HX COCTaBY M CTPOCHHI0 K ONPEACIEHHOMY
KJIacCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHMUsS [0 CHUCTEMATHUYECKOU
HomeHkiatype (IUPAC) u npuBoAauTh TpUBUAIbHBIE Ha3BaHUA AJI OTAEIbHBIX
NpeCTaBUTENIC OPraHUYEeCKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMIEPUH,
ATUJICHTJIUKONb, (PEHOJ, (QopMaNblIerul, aueTalbJeruj, aleToH, MypaBbHUHas



KHCIIOTa, YKCYCHAsl KHCJIOTa, CTEAPUHOBAS, OJICMHOBAS, MAaJTbMUTHHOBAS KUCIIOTHI,
[JIMIWH, aJlaHuH, MaibTo3a, (PPyKTO3a, aHWIIWH, JUBUHUI, U30MPEH, XJIOPOIPEH,
CTUPOJ U IpYyTHUe);

c(hOPMUPOBAHHOCTh YMEHHUSA OINpPEACNATh BHUJ XHUMHYECKOM CBSI3HM B
OpraHUYEeCKUX COCJIMHEHUSX (KOBAJEHTHAsT W HWOHHAas CBs3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKCHHUS TEOPUU CTPOCHUS
opranuyeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapakTepu3OBaThb  COCTaB, CTPOECHUE,
bu3nYecKue M XWMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTEICH Pa3IUYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, ITUKJIOATKAHOB, AJIKEHOB, aJIKaIUCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOAOPOJIOB, CIUPTOB, aJbICTHIIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, OEJKOB, yTJEBOAOB (MOHO-, JAW- W TOJIMCAXaPHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKJY  HUMH  ypaBHEHUSMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIMA C WCIOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIATh HAa KOHKPETHBIX MpUMEpPAX
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COCTMHEHHH OT
KPAaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- U M-CBS3M), B3AUMHOTO BIIMSTHHSI aTOMOB
U TPy aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BATh UCTOYHHUKHU YTIIEBOJAOPOIHOTO
ceipbsi  (HedTh, NPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro TmepepadoTKu U
MPAKTUIECKOE TPUMEHEHUE TIPOYKTOB MIEPEePadOTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METO/IaX TMO3HaHUsl — HAOJIOJCHUH, U3MEPEHUH, MOJECITUPOBAHUM, SKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hopMUPOBAHHOCTH YMEHUS MPUMEHSTh OCHOBHBIC oreparuu
MBICIUTEIILHON JEATENPHOCTH — aHaju3 W CHUHTE3, CpaBHEHHUE, 0000IIeHue,
CHUCTEMAaTH3AINIO, BBISBICHUE NMPUUWHHO-CIICICTBEHHBIX CBS3CH — JUIA W3YUYEHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUU;

c(hOpMUPOBAHHOCTh YMEHUU: BBISBIATH B3AaUMOCBSA3b XUMUYECKUX 3HAHUU C
MOHATUSMUA U TIPEJICTABIICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB IS
0onee OCO3HAHHOTO TOHWMAHUS CYIIHOCTH MATEPUAIbLHOTO E€IWHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUSI 1O OPraHUYECKOM XUMHUHU JJIsi OOBSICHEHUS U
POTHO3UPOBAHUS SIBICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOPpMUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUYEThl MO XUMHYECKUM
dbopMmynamM U ypaBHEHUSIM XUMUYECKUX PEAKIIUNA C HUCIIOIh30BaHUEM (PU3UUECKHUX



BeIMYMH (Macca, OOBEM Tra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIINX
BEILECTBA C KOJIMYECTBEHHOM CTOPOHBL: PAaCUEThl MO HAXOXKIACHUIO XUMHYECKOU
(dbopMyIbl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHYECKHX 3JEMEHTOB,
IPOAYKTaM CrOpaHusl, JIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AHAJIM3UPOBATh U OLICHUBATH
C TMO3ULIMHA  HKOJIOTMYECKOM  0e30macHOCTH  MOCHEACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBS3aHHOW C mepepaboTKon
BELIECTB, UCIOJIb30BaTh MOJYYEHHbIE 3HAHUS ISl IPUHATHS TPAMOTHBIX pELICHUN
Ipo0JIeM B CUTYalUsAX, CBSI3aHHBIX C XUMUEH;

c(OpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBATh M IPOBOAMTH
XUMUYECKANA 3KCHEPUMEHT (MOJIy4YEHHME W H3YyYEHHE CBOMCTB OPraHUYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMH YIJIEBOJOPOAOB PAa3IMYHBIX KJIAaCCOB U
KHUCJIOPOJICOIEPKALUX OPraHUYECKUX BELIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3aJad [0 PACIO3HABAHWIO OPraHMYECKHUX BEILIECTB) C COOJIIOJIEHUEM IIpaBUII
Oe3omacHOro oOpallleHusi ¢ BelleCTBaMU U JabOpaTOpHBIM 00OpYAOBaHUEM,
dopMynupoBaTh 1Eb HCCIENOBAaHUS, NPEACTaBISTH B pa3iudHON ¢dopme
pe3ynbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTB;

c(OpMUPOBAHHOCTh YMEHUII:

co0iroAaTh MpaBUiia dKOJOTMYECKH L€1ecO000pa3HOro NoBeAEHUs B ObITY U
TPYJIOBOI JIEATEIIBHOCTH B LEJIAX COXPAHEHUS CBOETO 30POBbs, OKPYKAIOIIECH
IIPUPOTHOM CPEAbl U TOCTUKEHUS €€ YCTOUUYUBOTO PA3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOTO JEWCTBHUS HA JKHUBBIE OpPraHU3MBbI
oInpeAeNEHHBIX OPraHUYECKUX BEILECTB, MIOHMMAs cMblch nokaszaresns [T1K;

aHAJIM3UPOBATh 1IE€JIECO00PA3HOCTh MPUMEHEHUSI OPraHMYECKHX BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

c(OpMHUPOBAHHOCTh YMEHMN: OCYIIECTBISATh II€JICHANIPABICHHBI TMOUCK
XUMHUUYECKON MH(pOpMAIIMU B Pa3IMYHbIX UCTOYHUKAX (Hay4Has U yueOHO-Hay4Has
JAUTEpaTypa, CpelIcTBa MaccoBOM nHpopManuu, MHTEpHET U Apyrue), KpUTUUECKU
aHAJIM3UPOBATh XMMUYECKYI0 MH(pOpMaIIUIO, NiepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C TIOCTABIICHHON yueOHOM 3a1auei.

11 KJIACC

ITpenMeTHble pe3ysbTaThl OCBOEHHsS Kypca «OOmas M HeopraHudeckas
XUMUSD OTPaXkaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MaTepUAJIbHOM €IUHCTBE MHpA,
3aKOHOMEPHOCTSX M IO3HABAEMOCTU SIBIEHUI MPHUPOAbl, O MECT€ M 3HAYEHUU
XMMHH B CHCTEME E€CTECTBEHHBIX HAayK M €€ pojiu B 00ECHEYEHUU YCTOHYHMBOIO
pa3BUTHA, B PELICHUU MPOOJIEM HKOJIOTMUYECKOH, HPHEPreTUUECKON U IMHILEBOM
0€30MacCHOCTH, B Pa3BUTUU MEJIULMHBI, CO3/aHUM HOBBIX MAaTE€pUAJIOB, HOBBIX
UCTOYHUKOB SHEPruu, B OOECHEUYECHUU PAIMOHAJIBLHOTO MPUPOJIONOIb30BaHUS, B



(GOpMUPOBAHUN MHPOBO33PEHUS M OOWIEH KyJIbTYpbl 4YelOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3J0POBBIO M MPUPOTHOU

cpene;
BJIQJICHNE  CHCTEMOH  XMUMHYECKMX  3HaHWH, KOTOpas  BKIJIIOYACT:
OCHOBOTIOJIATAIONINE TOHATUS — XUMHUYECKHUH DIEMEHT, aToM, SApO aToMa,

W30TOTIBI, PJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aToMHBIE OpOUTaTN, OCHOBHOE U
BO30YXIEHHOE COCTOSIHMSI aTOMa, TUOpHau3aIus aTOMHBIX OpOWTajei, HOH,
MOJIEKYJIA, BAJIEHTHOCTb, JJEKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCIIECHUS,
XUMUYECKasg CBA3b (KOBAJICHTHAsl, WOHHAs, MeETaJUIMYecKasi, BOJOpPOIHAs),
KpUCTAJUINYECKAsT PEIIETKA, XHWMHUYECKAasl PpEeaKkuus, pacTBOpP, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAs JUCCOLMAIMUSA, CTENEeHb JUCCOIMALINH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOM ddPeKT
XUMHUUYECKON peaKIiuu, CKOPOCTh XUMUYECKONU PEaKIMu, XUMHUIYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPUS AICKTPOIUTHYECKOU UCCOLMAIUHU, TEePUOIUIECKUIMA
3akoH JI.11. MenzaeneeBa, 3aKOH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHUS U
MPEBPAILEHUS] SHEPTUU NPU XUMHUYECKUX PEAKIHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHMS, JieXKalue B OCHOBE TMOHUMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHbIC
NPEACTABICHUS] O CTPOCHHWM BEUIECTBA HA ATOMHOM, HOHHO-MOJIEKYJIIPHOM U
HaJMOJIEKYJISIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHUYECKHX
peakiui, TEPMOJUHAMUYECKMX W KHHETHYECKUX 3aKOHOMEPHOCTSIX  UX
MPOTEKaHMs, 0 XUMUYECKOM DPaBHOBECHH, PACTBOpPAX M JIUCIIEPCHBIX CUCTEMAX;
(aKTOJIOTHYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJY4YCHUU U 0€30MacHOM
UCIIOJIb30BAaHUU BAXKHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NEATEIPHOCTH  YeJOBEeKa, OOMMX  HAYYHBIX  NPHUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISABIATH XapaKTE€pHbIE NMPU3HAKU TMOHSITHUH,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCMHOJb30BATh COOTBETCTBYIOUIME MOHATHS HPU
ONUCAaHUKM HEOPTaHUYECKUX BELIECTB U MX MPEBPAILICHHUII;

c(hOpMUPOBAHHOCTh yYMEHUSI HCIOJIb30BaTh XUMHYECKYI) CHUMBOJIMKY JIJIS
cocTaBieHuss (HOpMyJ BEIIECTB M ypaBHEHUH XUMHUYECKUX  PEaKLUi,
cucrteMatuyeckyto HomeHkIaTypy (IUPAC) u TpuBHaiibHbIE Ha3BaHUS OTJIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPENEIISATh BaJCHTHOCTh U CTETICHh OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSX, BUJI XMMUYECKON CBS3M (KOBAJICHTHAs,
WOHHAsi, METaJUIMYecKas, BOJOpPOAHAs), THUI KPUCTAUIMYECKOW  pelmeéTKu
KOHKPETHOTO BEILIECTBA;



c(hOpPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTH CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBS3M W THMA KPUCTAIMYECKOW PpEHIETKH, OOMEHHBIH WU
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pPa30BaHMsI KOBAJIGHTHOU CBS3H;

c(hOPpMUPOBAHHOCTh ~ YMEHUH:  KJIACCU(PUIUPOBATh:  HEOPraHUYECKUE
BEIECTBA 10 UX COCTaBY, XMMHUYECKUE PEAKIIUU 10 PA3JIMYHBIM MpU3HAKaM (YUCITY
¥ COCTaBy pEarupyrolmux BEIIECTB, TEIUIOBOMY 3(PGEKTy peakiuu, W3MEHEHUIO
CTETNEHEW OKHUCIIEHUS D3JEMEHTOB, OOpaTMMOCTH, YYacTHIO Karajau3zaTropa H
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH IS KilaccupuKanuu
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICI MEPUOANUECKOro 3aKoHa /.
N. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QYHKIIUY;

c(hOpMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh DSJEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
[lepuognueckonr  cucremsr  J[.H. MenpaeneeBa,  UCHONb3YyS  IOHSITHUSA
«IHEPTeTUYECKUE YPOBHUY», «IHEPreTUUYECKUE MOIYPOBHH», «S-, p-, d-aTOMHBIE
opOuTanm», «OCHOBHOE M BO30YKIEHHOE JHEPreTUYECKUE COCTOSIHUS aTOMay;
OOBACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U MX
COeIMHEHUNW TI0 mnepuomaMm u rpynnaMm Ilepuoguueckoun cucremsr JI. H.
MeHpeneeBa, BaJIEHTHBIE BO3MOKHOCTU aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX JIEKTPOHHBIX 000JI0YEK;

chOpPMUPOBAHHOCTh YMEHHH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JUYHBIX  KJACCOB, MOJATBEPKIAThH
CYIIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMH BEIIECTBAMU C
NOMOILBIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUMI;

cOpPMHUPOBAHHOCTh ~YMEHHUSI PACKpbIBaTh CYIIHOCTb: OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTABJIEHUS AJEKTPOHHOrO OallaHca
TUX PEAKIUH; peakuuid HOHHOrO OOMEHa MYTEM COCTABJICHHUS HX IMOJHBIX U
COKpPAllEHHBIX  MOHHBIX  yPAaBHEHHM;  pEakUuyd  TUAPOJIN3A;  pEaKUuu
KOMITJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUICKCOB ITUHKA U aJTIOMUHHS ),

c(OpPMUPOBAHHOCTh YMEHUS OOBSCHITH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIUNA C Y4ETOM HX DHEPTETHUYECKHX XAPAKTEPUCTHUK, XAPAKTEP
WU3MEHEHUSI CKOPOCTM XHMHYECKOW PpEAKUUH B 3aBUCUMOCTH OT PAa3JIUYHBIX
(bakTOpOB, a TaKKe XapaKTep CMEIICHUS XUMUYECKOTO0 PaBHOBECHS MOJI BIUSIHUEM
BHEIIHUX Bo3AeicTBuil (mpunumn Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHWMHUYECKHE PEAKIUH,
JeXalume B OCHOBE IMPOMBINUIEHHOTO NOJIYYEHUsS CEPHOM KHCIIOThI, aMMHaKa,
o0lllMe Hay4dHble NPUHIMIBI XUMUYECKUX IPOU3BOJCTB; II€J€CO00pPa3HOCTD



MPUMEHEHUSI HEOPTaHWYECKUX BEIECTB B MPOMBINIJICHHOCTH W B OBITY C TOYKH
3pEHHS] COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMON 3HAHWH O METOAAaX HAYYHOTO
MO3HAHUS SIBICHUI NpUpOAbl — HaAOIIOJEHUE, W3MEPEHHE, MOJEIUPOBAHUE,
AKCIEPUMEHT (peabHbI U MBICJICHHBIN), HCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKax,
yMEHUS MPUMEHSTh 3TH 3HAHHS TIPU IKCIIEPUMEHTAILHOM HCCIEI0BAaHUH BEIIECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJIICHHM, WMEIOIMUX MECTO B MPUPOJE,
MPaKTUYECKOM JeATEeILHOCTH YeJI0BEKa U B TTIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISABISITH B3aMMOCBSA3b XUMHUYECKUX 3HAHUU C
MNOHATUSIMUA U TIPEJICTABIICHUSAMH JAPYTHX €CTECTBEHHO-HAYy4HBIX MPEAMETOB MJIs
0oJee 0CO3HAHHOTO MMOHUMAHUS MAaTePUATIHFHOTO SIMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHSI TPOBOJUTH PACUYETHI: C HCIOJIB30BAHUEM
MOHATUH «MaccoBas J0Js BEIIECTBA B PACTBOPE» U «MOJSIPHAsl KOHILICHTPALUS»;
Macchl BelIeCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wik 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMH BEIIECTB; TEIIOBOrO 3¢ ¢eKra
peaKiuy; 3HA4YeHUs BOJAOPOJHOTO MOKa3aTessl pacTBOPOB KHUCIOT U IIEJIOYEH C
W3BECTHOM CTEMEHBIO JIUCCOIMAIMHN; MacChl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOJYKTa PEaKIUM, €CIM OJHO M3 MCXOJHBIX BEIECTB JIaHO B BHUJE PacTBOpaA C
OTIPE/ICIEHHOM MacCOBOM J10Jiel pacCTBOPEHHOIO BEIECTBA WJIM JaHO B M30BITKE
(MMeeT TpHWMECH); JOJIU BBIXOJA MPOAYKTa pEaKInu; OOBEMHBIX OTHOIICHUMN
rasos;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIBHO IUIAHUPOBATh M MPOBOIUTH
XUMUYECKUA  DKCIIEpUMEHT  (MpOBEACHUE  peakluii  HOHHOro  OOMeHa,
MOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUUYECKUX BEUIECTB, ONPEACIICHHUE
cpedbl PacTBOPOB BEIIECTB C MOMOIIbIO HHAMKATOPOB, HU3YUYEHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHYECKOW PEaKIMu, PEIICHHUE
OKCIIEPUMEHTANbHBIX 3afad 1o Temam «Mertamiey u  «Hemeramne») ¢
coOJIIoZIeHneM MpaBui O€3011acHOT0 OoOpallleHHs C BEIIeCTBAaMU M JIabOpaTOPHBIM
obopynoBanueM, (GopMynmHpoBaTh I€Jb HUCCICIOBAHUS, TMPEACTABIATH B
paznu4HOi (opMe pe3yJbTaThl IKCIEPUMEHTA, aHAJIU3UPOBATh U OIEHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUM: COOIIOIATH MPABUIIA MOJIH30BAHUS XUMUYECKON
nocynoil u jabopaTopHbIM OOOpYyJOBaHMEM, OOpalleHusi C BeElleCTBAaMU B
COOTBETCTBHUU C HWHCTPYKIIUSMU TIO BBITTOJIHCHHUIO JIA0OPATOPHBIX XUMHUUYECKHUX
OTIBITOB, DKOJOTHYECKH IeJIeCO00Pa3HOTO TOBEJACHUS B OBITY W TPYJAOBOU
NEATEIbHOCTH B LEJISIX COXPAHEHHUs CBOETrO 3[0POBbs, OKPY KaIOIIEH MPUPOAHOU
cpenbl M JIOCTHKEHUS €€ YCTOMYMBOrO pa3BUTHUS, OCO3HABaTh OIMACHOCTH
TOKCUYECKOT'O JEHCTBUS Ha KUBBIE OPraHU3MBbI OINpPEACIEHHBIX HEOPTaHUYECKHUX
BEIIECTB, MOHMMas cMbIci noka3arens [1/1K;



c(hOpMUPOBAHHOCTh YMEHHA: OCYIIECTBJIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(OPMAITUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-HAydHAS
JaUTepaTypa, CpelcTBa MaccoBoi nHpopMaluu, UHTEpHET U ApyTue), KpUTHUECKU
aHaJM3UPOBATh XUMHUUYECKYI0 MH(pOpMAIIUIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM yueOHOU 3a/1aueH.
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P A 4 AOPOA https://m.edsoo.ru/d69d{650
Nroro no pazgeny 52
Paznen 3. Kuciopoacoaep:xkaniue oprannyecKue coeTUHEeHN s
bu6 OK
3.1 Cruptel. ®enon 16 1 nomotexa 11

https://m.edso00.ru/d69d{f650
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KapOoHunbpHBIE COSTUHEHUS: allbICTHIBI U

bubmunoreka LIOK

3.2 keToHbl. KapOoHoBbIe KUCTOTHL. ClIOKHBIC 25 https-//m.eds0o.ru/d69df650
a¢upsl. Kupbr
bubmunoreka LIOK
. 12
33 YTIeBOME https://m.edsoo.ru/d69df650
Hroro no pazgeny 53
Pa3nes 4. A3oTcoaepkaniue opraHu4ecKue coeJHHEeHHUs
but6mmoreka [IOK
4.1 AmuHBI. AMHHOKUCTIOTHL. benku 19 https-//m.edsoo.ru/d69df650
Hroro no pazneny 19
Pa3znea 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS
5.1 Bricokomonek € coeIuHe 10 buommorexa LIOK
. BI MOJICKYJIIPHBI WHCHHS
YIAp A https://m.edsoo.ru/d69df650
Nroro no pazgeny 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 153
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11 KJIACC

KouunyecTBO 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoabusie IIpakTHueckue
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTruueckue 0CHOBBI XUMHU
g | e T
. u HOUY s CHCTEMA XUMHYECKHUX
pHroa https://m.edsoo.ru/2dd57{24
aneMeHnToB /I. 1. Menaeneesa
12 Crtpoenue BemiecTBa. MHOTOOOpasue )1 1 bubnuoteka [JOK
) BEILIECTB https://m.edsoo.ru/2dd5724
bubmunoreka LIOK
1.3 X 32 1 3
MIMHTAICCIHE peakiini https://m.edsoo.ru/2dd57f24
Hroro no pazneny 65
Paznen 2. Heoprannueckasi XumMusi
Bbubmunoreka LIOK
21 Heweraner 48 ! 3 https://m.edsoo.ru/2dd57124
bubmunoreka LIOK
2.2 M 4 1 2
Tt 3 https://m.edsoo.ru/2dd57{24
Nroro no pazgeny 91
Pa3zgen 3. XuMus u :Ku3HbL
31 Metoabl mo3HaHUS B XUMUH. XUMHUA U 2 Bbubmunoreka LIOK
' KU3Hb https://m.edsoo.ru/2dd57124
Hroro no pasgeny 22
OBIIEE KOJIMYECTBO YACOB I10 178 4 g

I[TPOIT'PAMME
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KoimnuecTBo yacoB
Nen/m | Tema ypoka JJIeKTPOHHBbIE LU (PPOBBIE
Bcero  Kontpoabnbie IIpakTuueckue
o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThbI
IIpeameT u 3HaUYeHHE OPraHUYECKOM XUMUH,
1 bedl P 5 1 bu6nuoreka [IOK
MpeJICTaBICHHE O MHOT000pa3uu
p Vp https://m.eds00.ru/3686¢e615
OpPraHUYECKUX COCAMHECHUN
DJEKTPOHHOE CTPOEHHUE aToMa yrjiepoja
2 (ocHO . oe 032 €HHoe coZ 0 ] H) 1 bubnuorexa LIOK
HOBHOE U B KIAEHH TOSTHUS).
A https://m.edsoo.ru/Oce6fd4c
BanenTHble BO3MOKHOCTH aToMa yriepozaa
3 XuUMHYECKas CBA3b B OPraHUYECKUX | Bu6muotexa [JOK
COETUHEHUSX. https://m.edsoo.ru/8d39f5c8
4 Tunel THOpUAM3AIIIHA ATOMHBIX OpOUTaNIEH |
yriepoja.
MexaHu3Mbl 00pa30BaHUsT KOBAJICHTHON bubnuoteka [JOK
5 . . 1
CBSI3U: OOMEHHBIA U JOHOPHO-AKIEIITOPHBIH. https://m.eds00.ru/8d39f5c8
6 Tumnel nepekpbIBaHUS AaTOMHBIX OpOHUTAJICH, 1
0- U TT-CBSI3U.
OpunapHas, 1BOMHAs U TPOWHAS CBA3b.
7 CriocoOsI pa3pbiBa CBS3EH B MOJIEKYJaX 1
OpPraHMYECKUX BEIIECTB.
2 [TonsiTue o cBOOOHOM paguKae, 1
HyKJIeohuie u dIeKTpoduIe.
9 Teopust cTpoeHUsT OpraHUYECKUX | Bu6muotexa [JOK
coenunenuit A. M. bytneposa https://m.edsoo.ru/9e595cb8
10 MounekysipHbIe U CTPYKTYpPHBIE (POPMYIIBL. 1
CrtpykTypHBIE (OPMYIIBI PA3TUIHBIX BHJIOB:
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pa3BEpHYyTasA, COKpAILIEHHAsA, CKEIETHAS.

Bunel nzomepun: cTpykTypHas,

but6mmoreka [IOK

11
MIPOCTPAHCTBEHHAS!. https://m.edsoo.ru/b0e61661
OnexTpoHHbIe 3(D(HEKTHI B MOJIEKYIIaX
12 obra p e C(b(;g) - Y . but6mmoreka [IOK
raHUYEeCKUX WHEHUN: UHIYKTUBHBINA 1
p N a y https://m.edsoo.ru/b0e61661
Me30MepHBIN 2P (HEKTHI.
IIpencraBnenue o kKilaccupukanuu u
13 pel Quran (IUPAC) bubmoreka [{OK
cHCTEMAaTH4YEeCKas HOMEHKIIATypa
P https://m.edsoo.ru/c212dd21
OpraHUYECKUX BEIIECTB
14 [TonsaTHe 0 GyHKUMOHAIBHOI rpymIIe.
15 I'omonorus. ['omonornyueckue psiabl.
Knaccugukanus peakiuii B opraHn4eckoi Bu6muotexa [JOK
16
XAMUHU https://m.edsoo.ru/ba5706aa
17 OKHUCIIUTEIHLHO-BOCCTAHOBUTEILHEIE
pEaKIuy B OPraHMYECKON XUMUH.
18 OKHUCIIUTEIHHO-BOCCTAHOBUTEILHEIE
peaKIy B OpraHUIECKON XUMHUH.
Cucremaru3anus 1 0000IICHUE 3HAHUH 110 bubmuoreka [IOK
19
TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHH psJl, o01Ias
20 dhopmysa, HOMEHKJIATypa U U30Mepusl, bubmuotexa [JOK
3JIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/25a14636
MOJIEKYJT
)1 Haxoxnenue ankaHoB B IPUPOJIE. but6mmoreka [IOK
dusnueckre CBOMCTBA aJIKAHOB. https://m.edsoo.ru/3137711c
XUMHUYECKHE CBOMCTBA aJIKAHOB: PEaKIIUHU
peartt bubmuoreka [{OK
22 3aMElICHUS, N30MEPHU3aLINH,

JETUAPUPOBAHUS, ITUKIIN3AIUH, TTHPOITN3a,

https://m.edsoo.ru/3137711¢
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KpEKHMHIa, TOPEHUsl.

[IpencraBnenue 0 MEXaHU3ME PEAKIIUI

23 pPaIMKAIBHOTO 3aMEICHHSI.
24 CriocoObI TTOTy4YeHUs U IPUMEHEHNE bubmuoteka [JOK
AIIKaHOB https://m.edsoo.ru/259b0asSb
[uknoankanel: o0miast popmyna,
HOMEHKJIaTypa ¥ U30Mepusi, 0COOCHHOCTH Bu6muotexa [JOK
25
CTPOEHUSI, CTIOCOOBI TTOJTyICHHS U https://m.edsoo.ru/156730d2
MIpUMEHEHNE
%6 du3nyuecKre U XMMHUUECKHE CBOMCTBA Bbubmunoreka LIOK
[IUKIJIOAJIKAHOB. https://m.edsoo.ru/156730d2
Pemennie pacué€THbIX 3a7a4 Ha OIpeieIeHHE
7 MOJICKYJISIPHON (DOPMYJIBI OPTaHUIECKOTO bubnuoteka [JOK
BEIIIECTBA 110 MAaCCOBBIM JIOJISIM aTOMOB https://m.edsoo.ru/bf84d8eb
AJIEMEHTOB, BXOJISIIIUX B €70 COCTAB.
)3 CucreMmaruzanys 1 0000IeHrE 3HAHUHN 110
TeMe
ATKEHBI: TOMOJIOTUYECKHH psifl, 001ast
29 ¢bopmyra, HOMEHKIATYypa, IEKTPOHHOE U Bubmmorexa HOK
https://m.edsoo.ru/273b0ale
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
10| amsann, Onsrssonns # pmamenin bitmorera LIOK
. https://m.edsoo.ru/21069ccd
CBOWCTBA JTKEHOB.
XHUMHUYECKUE CBOMCTBA: PEAKIIUH
31 MIPUCOEINHEHUS, 3aMELIEHUS B O-TIOJIOKEHUE Bbubmunoreka LIOK
IIpU JBOWHOM CBSI3H, MOJMMEPU3ALINU U https://m.edsoo.ru/21069¢ccd
okucnenus. [Ipasuno MapkoBHUKOBA.
32 KavecTBeHHBIE peakiiiv HA JBOMHYIO CBA3b. bu6mmoreka [IOK
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https://m.edsoo.ru/21069ccd

CriocoOsl MosTy4eHus U IpUMEHEHUe

but6mmoreka [IOK

33 AJIKCHOB https://m.eds00.ru/665dc058
[TpakTrueckas padorta Ne 1 mo reme
34 "l'Il)onyquHe 3TI:1neHa Y U3YYECHHE €TO bubmorexa LOK
e https://m.edsoo.ru/0941eed8
CBOICTB
Pemenue pacy€THbIX 33124 Ha ONIPEACIICHUE
35 MoneKynﬂf)Hoﬁ (bopMynHH opraHHtI:ef:[Koro Bubmmorexa [OK
https://m.edsoo.ru/e9ea9921
BelIeCTBa
Knaccugukanus ankaaueHoB
36 (comnpsikEHHBIE, U30JIMPOBAHHEIE, bubmuoreka [IOK
KyMyJupoBaHHbIe). OcoOeHHOCTH https://m.edsoo.ru/04298c0a
ANEKTPOHHOTO CTPOEHHUSI.
37 XUMHYECKUE CBOMCTBA CONPSKEHHBIX Bu6muotexa [JOK
JTCHOB https://m.edsoo.ru/e561253d
18 CriocoObI TTOTyYeHUsT U IPUMEHEHNE bubmuoteka [JOK
AJIKAQINEHOB https://m.edsoo.ru/1aa81660
AJKHUHBI: TOMOJIOTUYECKHH psifl, 001as
19 ¢bopmyra, HOMEHKIATYypa, IEKTPOHHOE U Bu6muotexa [JOK
MMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI, https://m.edsoo.ru/68bbccdc
(hu3MvecKre CBOMCTBA
40 XUMHUYECKHE CBOMCTBA AJIKMHOB buommorexa IOK
https://m.edsoo.ru/23493a93
KucnaoTHbIe CBOMCTBA aJIKMHOB, HMEIOIIHNX bu6mmoreka [IOK
41 .
KOHIIEBYIO TPOMHYIO CBSI3b. https://m.edsoo.1u/23493a93
42 KavecTBeHHBIE peakiiy HA TPOMHYIO CBS3b bubnuorexa LIOK
https://m.edsoo.ru/7b1c48da
43 CriocoOslI MOJTy4eHUs U IPUMEHEHHUE bubmunoreka LIOK
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AJIKWHOB

https://m.edsoo.ru/a6f9alea

Penrenue 3amaq: pacy€rel o ypaBHEHUIO

but6mmoreka [IOK

4 XMUMUYECKON peaKIiuu https://m.edsoo.ru/5db8e526
45 CucreMmaruzanys 1 0000IeHrE 3HAHUI 110
TeMe
ApEHBI: TOMOJIOTHYECKUH psif, oO1Iast Bubmuotexa [IOK
46
¢dbopMyIia, HOMEHKIIATypa. https://m.edsoo.ru/a92a7094
DIEKTPOHHOE U MPOCTPAHCTBEHHOE
47 CTpOGIfI/Ie Monelcyﬁ 66§3ona Y TOJYyOJIa, UX bubamorexa LIOK
g https://m.edsoo.ru/a92a7094
¢dusnveckre CBONCTBA
43 XHUMUYECKUE CBOMCTBA APEHOB: PEAKIIUH bubnuoreka [JOK
3aMeENICHNA https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOMCTBA apEHOB: PEaKLIUU
49 MPUCOEINHEHUS, OKI/IcneEI/Ie ronfonofms bubmorexa HOK
https://m.edsoo.ru/a44alaed
OeHzona
[IpencraBienne 06 OPUSHTUPYIOIIEM
elicTBUY 3aMecTUTeNeH B OCH30JIbHOM
50 EOHBHG Ha TIPUMepe aTKWIBHBIX PAJIUKAIOB, BuGmmorexa [OK
. . https://m.edsoo.ru/a44alaed
KapOOKCHIIbHOM, THAPOKCUIIBHOM, aMUHO- U
HUTPOTPYMIBI, aTOMOB TaJOr€HOB.
51 OcoOEHHOCTH XUMUYECKHUX CBOIMCTB CTHpOJIA Bubmmorexa HOK
https://m.edsoo.ru/d5018a54
52 [Tonumepuszanus ctupona bubnuorexa LIOK
https://m.edsoo.ru/d5018a54
Pemenue pacy€THbIX 3a1a4 HA ONIPEACIICHUE
53 MoneKynﬂI;)Hoﬁ dbopMyIIBI opraHHzeCKoro bubnuorexa LOK
https://m.edsoo.ru/53461a2c
BelIeCTBa
54 CriocoObI OTy4eHUS U IPUMEHEHUE apeHOB bubmmoreka [JOK
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https://m.edsoo.ru/6£717d09

I'eneTmueckas CBA3b MCXKIY pa3iIndYHbIMU

> KJIACCaMH YTJIEBOIOPOIOB
56 PaC‘IéTlil [0 YPaBHEHUSIM XUMUYECKUX
peaxkuui.
57 CucremaTu3zaiys U 0000IICHHE 3HAHUN TT0
TeMe
58 [Tpuponnsrii ra3. [lomyTHbIe HEPTAHBIE Ta3bI
59 KaMeHHBII yroibs u IpoayKThI €r0 bubnuoreka [JOK
nepepadoTKu https://m.edsoo.ru/69b3398b
N bubmuoreka [IOK
60 Hed b u ciocobb1 €€ mepepaboTKH. htps:/m.cdsoo.rw/2 1 9de78
61 [TponykTsl mepepaboTku HEPTH, UX bubnuoteka [JOK
MIPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY. https://m.edsoo.ru/2119de78
2 ['enernyeckas CBS3b MEXKIY Pa3IMUHBIMU
KJIacCaMH yIJIeBOJIOPOOB
63 DNEKTPOHHOE CTPOEHUE bubmmoreka [JOK
raJIOreHIIPOU3BOAHBIX YIIIEBOIOPOJIOB. https://m.edsoo.ru/82b4d759
Peaknun 3amelenus rajoresa Ha
64 rnz[pI;KcorpynlllIly, HUTPOTPYIIILY, bubnuorexa LIOK
https://m.edsoo.ru/82b4d759
LUAHOTPYIILY, aMUHOTPYIIILY.
65 JeiicTBue 1mienoyei Ha
raJIOreHIPOU3BOTHBIE.
66 B3aunmopeicTBre AUraIoreHajJIKkaHoB C
MarHue€em U UHKOM
67 [TonsiTHE 0 METAIOOPTaHUYECKUX

COCINHCHUAX.
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Hcnons3oBanue TraJIOrCHIIPOU3BOJHBIX

68 YTJIEBOJIOPOJIOB B OBITY, TEXHUKE U TIPH
CUHTE3€ OPTaHUYECKUX BEIECTB.

69 Cucremaru3zanus 1 0000IICHUE 3HAHUH 110 bubmuoreka [IOK
pazneny "YrieBogopoasr” https://m.edsoo.ru/20e89122

70 Kontponbnas padorta Ne 1 o teme bubnuotexa [JOK
"VYrneBomopoasr" https://m.eds00.ru/95¢9¢298

71 AHanum3 pe3yJbTaToB KOHTPOJBbHON paboTHI,

KOPPEKIIUS OIMIMO0K
[IpenenpHBIC OTHOATOMHBIEC CITUPTHI:
FOMOJIOTUYECKHUI psjl, o01mas opmyiia,
72 CTpOECHHE MOJIeKy.JI:, §3OMI;)I/ISI(,1) o Bubmmorexa HOK
https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa, KJIacCupUKaus,
(bu3MvecKre CBONCTBA

7 BonopoHbie cBSIi3u MEXIy MOJIEKYJIaMU
CIIUPTOB.

74 XHUMUYECKUE CBOMCTBA MPEAEITbHBIX but6mmoreka [IOK
OJTHOATOMHBIX CITUPTOB https://m.edsoo.ru/26ee34fe
KauecTBeHHas peakuust Ha OTHOATOMHBIC

75 CITUPTHI. I[eﬁCTI;I/Ie ;ITaHona i METaHOJIa Ha bubnuorexa LIOK

https://m.edsoo.ru/26ee34fe
OpraHM3M 4YeJIOBeKa.
CriocoOblI moryueHus 1 IpUMEHEHNE Bubmmorexa HOK
76 OHOATOMHELX CIIHDTOB https://m.edso0o.ru/4841000000
00000
IIpocTeie 3huphl: HOMEHKIATypa U
77 I/IBp()Mepl/ISI, (3))0(1))66HHOCTI/I (bH3IZE€CKI/IX u Bubmmorexa HOK
. https://m.edsoo.ru/c2¢c788b2
XUMHYECKHX CBOWCTB
78 MHOroaToMHbI€ CIHUPTHI: STUJICHTIUKOJIb 1 bubmuotexa [JOK
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FJII/H_IepI/IH, ux q)HSI/I‘IeCKI/Ie U XUMHYCCKHUC
CBOICTBa

https://m.edsoo.ru/ee4d84aa

KauecTBennas pcaknuyrsd Ha MHOTOATOMHBIC

79
CIUPTHI.
20 [IpencraBnenue 0 MEXaHU3ME PEAKIIHI
HYKJICO()HUIHLHOTO 3aMEIICHUS.
81 CriocoOsI MOJTy4eHUs U IPUMEHEHUE bubmmoreka [JOK
MHOT'0aTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
%) @DeHoII: CTPOSHUE MOJIEKYJIbI, (PU3NYECKHE Bu6muotexa [JOK
cBoiicTBa. TOKCHYHOCTH (peHona https://m.edsoo.ru/2ce726f8
. but6mmoreka [IOK
83 XuMudeckue cBoicTBa (heHoma hitps://m.edsoo.rw/037cas o
84 CriocoOblI rmoiryueHus 1 IpuMEeHeHne GeHona Bubmmorexa HOK
https://m.edsoo.ru/c77ddf4c
85 ®denonpopManbaeruaHAs CMOJIA.
[IpakTrueckas padora Ne 2. Pemenue
86 BKIZ:HepI/IMeHTaJ'II;HBIX 3a7a4 I10 TEME bubmorexa [IOK
https://m.edsoo.ru/fd0ced09
"Crnuptsl 1 heHOTBI"
%7 Cucremaru3anus 1 0000IICHUE 3HAHUH 110 bubmoreka [JOK
TeMe https://m.edsoo.ru/1810cb9b
AJBIETUIBI M KETOHBI: 3JICKTPOHHOE
CTpOCHHE KapOOHUILHOU TPYTIIIBL; bubmmoreka [JOK
88
rOMOJIOTHUYECKHUE psijibl, 00mias hopmyna, https://m.edsoo.ru/b139beaa
M30MEpHsl © HOMEHKJIATypa
29 ATnbIeruipl ¥ KeTOHBI: (PU3HYECKUE bu6mmoreka [IOK
CBOMCTBA; pEaKIMK MPUCOSTUHEHUS https://m.edsoo.ru/c887425¢
90 Peaknuu oKHUCIIEHUS U KaUECTBEHHBIE but6mmoreka [IOK

pEeaKIu aJIbJICTUIOB  KETOHOB

https://m.edsoo.ru/a393baa9
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bubmunoreka LIOK

91 CriocoObI OTy4eHUS albICTHI0B U KETOHOB https//m.edsoo.rw/520d1¢5 1
92 IIpuMeHeHHe anbaEeruI0B U KETOHOB.
OMHOOCHOBHEBIC TIPEebHBIC KAPOOHOBBIE
93 KI/?CJ‘IOTBI oco6eH§ofm CTpOGHIffI ux bubnuorexa LIOK
’ https://m.edsoo.ru/fecObl113
MOJIEKYJT

94 N3omepust 1 HOMEHKIIATypa KapOOHOBBIX Bu6muotexa [JOK
KHUCJIOT, MX (pr3nUYecKre CBOMCTBA https://m.edsoo.ru/700cc87b

95 BonoponHbie cBSI3u MEXTy MOJIEKYJIaMU
KapOOHOBBIX KUCIIOT.

96 XHUMUYECKUE CBOMCTBA MPEAEITbHBIX but6mmoreka [IOK
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOWCTB MypaBbHHON

97 KHCIIOTBHI. MH0r006pazmey Ilzap6OHOBBIX Bubmmorexa HOK

https://m.edsoo.ru/bb31be71
KHCIIOT
OCOoOEHHOCTH CBOWCTB: HEMPEICIbHBIX U

08 apoMaTHYeCKUX KapOOHOBBIX, bubmmoreka [JOK
IUKapOOHOBBIX, THAPOKCHKAPOOHOBBIX https://m.edsoo.ru/83a08773
KHCIIOT.

99 [IpencraBuTeny BRICIINX KaPOOHOBBIX
KHCIIOT

100 [TonsiTHE O MPOM3BOAHBIX KAPOOHOBBIX bubmuoteka [JOK
KHCIIOT https://m.edsoo.ru/0d162d9d

101 CriocoOslI MOJTy4eHUs U IPUMEHEHUE bubmmoreka [JOK
KapOOHOBBIX KHUCIOT https://m.edsoo.ru/7c065¢9d
CrnoxxHbIe 3(UPBI: TOMOJIOTHYECKUH P, bubnuoteka [JOK

102
obmast popmyna, ©U30MepHs 1 HOMEHKJIATypa https://m.edsoo.ru/adfffe6d

103 dOu3nvecKknue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
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3¢upoB

https://m.edsoo.ru/ad6b94b2

Pemenue pacué€THbIX 3a7a4: M0 YpaBHEHHIO
XUMUYECKON PEeaKliu, Ha ONpeaeIeHIE

104
MOJIEKYJISIPHOUM (pOPMYJITBI OPTaHUIECKOTO
BEIIIECTBA
[IpakTuueckas padbora Ne 3. Pemenue
105 3 Iz: epume anp 3a/1a4 10 TeMe bubmmorexa LIOK
KCIIEPUMEHTATBLHBIX 9 10 TeM
" P ! " https://m.edsoo.ru/4866711b
Kap6onoBbie kuciaoTsl. Cl0KHBIE HPHUPHI
Kupsr: ctpoenue, huzndeckue u bubnuoreka [JOK
106 N
XUMUYECKHE CBOMCTBA (TUAPOITHU3) https://m.edsoo.ru/al9¢5b98
107 Oco0eHHOCTH CBOMCTB KUPOB, COJEPKAIIIX bubmmoreka [JOK
OCTaTKH HETPEEIIbHBIX JKUPHBIX KUCIIOT. https://m.edsoo.ru/b0331922
108 Kupsl B mpupoe
Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
N P but6mmoreka [IOK
109 KHCJIOT, NX Moolee aercTeue. IloasaTue o

cuHTeTHYeCKUX Moronmx cpeactrax (CMC)

https://m.edso00.ru/3¢566565

110

['eneTnueckas CBS3b yrieBOAOPOIOB U
KHUCJIOPOJICOACPKAITUX OPTaHUUECKUX
BEILIECTB

Bbubmunoreka LIOK
https://m.eds00.ru/56790c96

111

Pacuérel 10 ypaBHEHUSAM XUMUYECKHUX
peakuuii

112

Cucremaruzanys 1 0000IIeHrE 3HAHUHN 110
TEME

but6mmoreka [IOK
https://m.edsoo.ru/f8eaf2eb

113

OO01mas xapakTepuCcTUKa YIIIEBOIOB U
KJIacCU(UKALUS YTIACBOIOB (MOHO-, TU- U
TTOJTHCaXapHU/IbI)

bubmunoreka LIOK
https://m.edsoo.ru/7a9693al

114

Mounocaxapuabl: GU3MUECKre CBOMCTBA U
HAXO0XJICHHUE B IPUPOJIC

Bbubmunoreka LIOK
https://m.edsoo.ru/b4bdda2d
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115

XUMHUYECKUE CBOMCTBA IITIOKO3bI: PEAKLIUHU C
Y4aCTHEM CHUPTOBBIX U AJIbIECTUIHON IPYIIII,
CIUPTOBOE U MOJIOUHOKHUCIIOE OpOKEHUeE.

bubmunoreka LIOK
https://m.edsoo.ru/7a9693al

116

IIpuMeHeHue III0KO3bI, €€ 3HaUYCHUE B
KU3HENEATEIIBHOCTU OpraHusma

bubmunoreka LIOK
https://m.edsoo.ru/5e61122d

117

III/ICZIXEIpI/II[BIZ caxapo3a, MaJIbTO3a U JIAKTO3a.

HaxoxneHnue B mpupo/ie U NpuMeHEeHHe
JUcaxapuioB

but6mmoreka [IOK
https://m.edsoo.ru/eb0384e7

118

BoccranaBiauBaroniye u
HEBOCCTAHABIIMBAIOIIUE AUCAXAPHU/IBI.
IM'maponus gucaxapuaos.

but6mmoreka [IOK
https://m.edsoo.ru/eb0384e7

119

[Tonucaxapuapl: CTpPOEHUE MAaKPOMOJIEKYJI,
¢bu3nuecKkre U XUMUYECKUE CBOWCTBA,
MIpUMEHEHNE

bubmunoreka LIOK
https://m.edsoo.ru/72a04508

120 [TonsiTHE 006 UCKYCCTBEHHBIX BOJIOKHAX buommorexa LIOK
https://m.edso0.ru/6216e766
Pemenue pacdeTHBIX 33724 Ha ONIPEACIICHHE
121 JIOIH BBIXEI[a nponyKTaI;eaKuHH I())TH bubnmorexa LOK
https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOKHOTO
122 CucreMmaruzanys 1 0000IeHrE 3HAHUI 110 but6mmoreka [IOK
pasneny https://m.edsoo.ru/08d4364c
KonTponpHas padora Ne 2 o Teme
123 "Kncﬁoponcoz[ipmamne OpraHUYEeCKHe Bubmmorexa [OK
" https://m.edsoo.ru/42c6678e
COCTUHECHHUS
124 AHanu3 pe3yJabTaToOB KOHTPOJIBHOU PabOTHI,
KOPPEKIIHs OINO0K
125 AMUHBIL: KJTacCU(PUKAIHS, CTPOCHUE bubnuotexa [JOK

MOJIEKYJI, o01mas popmyia, usomepus,

https://m.edsoo.ru/efa7ebca
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HOMEHKJIaTypa U (pU3HUecKue CBOMCTBa

XUMHYECKHE CBOMCTBA amr(paTHIECKUX

but6mmoreka [IOK

126 aMUHOB https://m.edsoo.ru/1bc5cf80

127 Conm aaKuiIaMMOHUS.

128 AHWIMH — IPEICTaBUTENb aMUHOB Bu6muotexa [JOK
apomatudeckoro psia. CTpoeHue aHUIMHA. https://m.edsoo.ru/39cd21f1
B3anmHOe BIMsiHHE TPYIIT aTOMOB B

129 MOJICKYJIE aHHnmja. OcobeHHOCTH
XUMHUYECKUX CBOMCTB aHUJIUHA.

KauecTBeHHBIC peaKkIIuy HA aHUJIVH.

130 CriocoObI TTOTyYeHUsT U TPUMEHEHNE bubnuoreka [JOK
annpaTHIECKUX aMUHOB https://m.edsoo.ru/eal38763

131 [Tonmyyenue aHUIMHA U3 HUTPOOEH307Ia.

2 | e
Hpe/ICTABHTENH G-AMHHOKHCIOT https://m.edsoo.ru/d1773e80

133 XuUMHYECKHE CBONCTBA aMUHOKHCIIOT bubnmorexa LHOK

https://m.edsoo.ru/77df705a

134 buonornyeckoe 3HaueHUE aMHUHOKHCIIOT.

135 CuHTE3 ¥ THAPOIU3 NENTUI0B

136 benku kak npupoaHbIe TOJIUMEDPHI; Bu6muotexa [JOK
CTPYKTYpPHI O€JIKOB https://m.edsoo0.ru/429¢9899

137 XuMHUYECKHE CBOMCTBA OEIIKOB bubmmorexa LIOK

https://m.edsoo.ru/6237306d

138 KadecTtBeHHbIC peakiinu Ha OCIKH.

Asot JKaIlue reT HKIINYECKU
139 c::ﬂ;:élziﬁ.a;ly;ne;fg:;e KI/ICJIZCTH:e bubmorexa HOK

COCTaB, CTPOCHUC U Ouosoruueckas POJIb

https://m.edsoo.ru/521d1431
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[TpakTuyeckas padora Ne 4. Pemenue
HKCTIEPUMEHTAIBHBIX 3371a4 110 TeMe

but6mmoreka [IOK

140 "A30TCcoepKainue OpraHnuecKue https://m.edsoo.ru/8e3c02d1
coenuueHus"
[TpakTuyeckas pabora Ne 5. Pemenue
141 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEME Bu6muotexa [JOK
"Pacnio3naBanmne OpraHMYECKUX https://m.edsoo.ru/bde3fdt6
coenuHeHun"
KonTponpHas padora Ne 3 mo Teme
142 "A3ofcoz[ep>1<af)mne OpraHuYeCcKHre Bubmmorexa [OK
| https://m.edsoo.ru/ce561bc7
COCIMHEHUS
143 AHanu3 pe3yJbTaTOB KOHTPOJIBbHON paboTHI,
KOPPEKIIHs OINO0K
OcHOBHBbIE OHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM:
144 MOHOMED, HOJ‘I}I]/IMSp, CprKTHypHoe 3BEHO, bubnuorexa LIOK
https://m.edsoo.ru/7aa63ebd
CTENeHb NMOJTUMEPU3aLliH, CPEIAHSIS
MOJICKYJISipHasl Macca.
OcHOBHBIE METO/BI CHHTE3a
145 BBICOKOMOJICKYJISIPHBIX COCTMHEHUN —
MOJINMEPU3aIUs U TOJTUKOHICHCAIHSI.
146 [TnacTmacchl. YTunu3zamus u nepepadoTka Bu6muotexa [JOK
IJlacTUKa https://m.edsoo.ru/82242e0f
147 DnacToMepbl: HaTypalbHbIA CUHTETUYECKUE bubmmoreka [JOK
Kaydyku. Pe3una https://m.edsoo.ru/246103ec
148 BosiokHa: HatypanbHbIe, HCKYCCTBEHHBIE, bubmuotexa [JOK
CUHTETHYECKUE. https://m.edsoo.ru/5963a601
149 ITonumeps! crienuanbHOrO Ha3HAYECHUS Bu6muotexa [JOK



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

https://m.edso0.ru/5963a601

[TpakTrueckas padota Ne 6. Permenue

150 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME 1 bubmorexa HOK
"PacrosHaBaHue IIaCTMAcC U BOJIOKOH" hetps://m.edsoo.ru/3acbd77a
151 | wovepuin s vens -Brscoromeroepme | 1 BuGuorera LIOK
S—— https://m.edsoo.ru/6a22ble8
152 Peszepn 1
153 Pezeps 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 153



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

Teopeanecm/Ie OCHOBbI XUMMHH.

Heoprannyeckasi xummusi.
XUMHUSA U KU3Hb.

KoumnuectBo yacos
Ne DJIeKTPOHHBbIE HU(PPOBLIE
n/n Tewa ypoxa Bcero Kontponsnsie | IlpakTiieckne o0pa3oBaTe/ibHbIE PeCypPChI
padoThbI padoThI
| Atom. CocTaB aTOMHBIX A11ep. XUMUYECKUI | bubmmoreka [IOK
aneMeHT. M30Torsl https://m.edsoo.ru/59c112ee
) CrtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB, | bubmmoreka [JOK
KBaHTOBBIE YHCIIA https://m.edsoo.ru/b4d9fffa
3 DHepreTudyeckue ypoBHU U OTyPOBHHU. |
ATOMHBIE OpOUTAIIH.
4 Krnaccudukanus XuMH4ecKux 3JIEMEHTOB (s-, | Bbu6nmuoreka [JOK
p-, d-, f-amemenTHI) https://m.edsoo.ru/61294af9
5 Pacnpenenenue 31EKTPOHOB O ATOMHBIM 1 bubmmoreka [JOK
opouTanIM https://m.edsoo.ru/f5{750fe
DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB
6 3neMeII{)TOB B OCHO];-II){OI\?I]II)/I 11;[036y}KILéHHOM 1 bubmorexa [TOK
https://m.edsoo.ru/8149e846
COCTOSTHUH
7 DneKTpOHHBIE KOHPUTYpAIUA HOHOB. | bubmuorexa [JOK
DNEeKTPOOTPUIIATETLHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3akoH u [lepuonnueckas
8 CI/ICI?FeMl;. XAMUYECKHUX aneMegToj . . 1 BrGmiorexa LIOK
https://m.edsoo.ru/16957¢01
Menpeneesa.
9 CBs13b IEPUOANYECKOTO 3aKOHA U |
[Teproandeckoii CUCTEMBI XUMHUYECKUX
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3JIEMEHTOB C COBPEMEHHOU TEOpUEH
CTPOCHHS aTOMOB.

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKHUX DJIEMEHTOB U 06pa3yeMHx MU

Bbu6nmuoreka [JOK

10 MIPOCTHIX U CJIOXKHBIX BEUIECTB IO TPYIIaM U https://m.edsoo.ru/f8468927
neproam
1 3HaueHue nepuoandeckoro 3akona .M.
Menpeneena.
12 CucreMmaruzanys 1 0000IeHrEe 3HAHUHN 110 bu6mmoreka [IOK
TeMe https://m.edsoo.ru/8fad2942
13 Bunsl xumMuueckou CBSI3H. bubmorexa HOK
https://m.edsoo.ru/5a8072af
14 MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHON bubmuorexa [JOK
CBSI3H. https://m.edsoo.ru/5a8072af
DHeprus U JyrHa cBs3u. [lonspHocTs,
15 HaMpaBJI€HHOCTh U HACHIIIAEMOCTh
KOBAJIEHTHOM CBsI3U. KpaTHbIe CBS3H.
16 Bonoponnas cBsa3b. MexMOIIEKyIIIpHbIE bubmmoreka [IOK
B3aUMOCHCTBUS https://m.edsoo.ru/5a8072af
17 BaneHTHOCTh U BaJIeHTHBIE BO3MOXKHOCTH Bbu6nmuoreka [JOK
aTOMOB. https://m.edsoo.ru/3d2¢a093
13 CBs3b 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C
UX TEOMETPUYECKUM CTPOCHHEM
19 [IpencraBneHuss 0 KOMIUIEKCHBIX Bbu6nmuoreka [JOK
COCIMHEHUSIX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66bl2a
20 3HayeHne KOMIUIEKCHEIX COeINHEHUI.
IlonsiTHE O KOOPAMHALIMOHHOW XUMUHU.
21 BeniecTBa MoJieKyIsIpHOTO U bubmuorexa [JOK



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
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HEMOJIEKYJISIPHOTO CTpoeHUs. THrbl
KPUCTAJUIMYECKUX PEHIETOK U CBOMCTBA
BEILIECTB

https://m.edsoo.ru/e167635b

Iloustue o AUCTICPCHBIX CUCTCMAX.

Bbu6nmuoreka [JOK

22 [IpencraBneHne o KOJJIOUIHBIX PacTBOpax https://m.edsoo.ru/da2c¢70e4
VcTruHHBIE pacTBOPHI: HACHIIICHHBIC U

23 HeHaCLImerHHe, pI;CTBOpHMH;CTL. bubmmorexa LOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruapatsl

24 CriocoObI BRIpaKEHHS KOHIIEHTPAITUH bu6mmoreka [IOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemienue 3a1a4 ¢ UCMOJIb30BaHUEM MTOHATUI

25 ""MaccoBast 10J1s1 paCTBOPEHHOTO BelecTra', BrGmiorexa LIOK
" " https://m.edsoo.ru/785e0ab4

MOJISIpHAST KOHIIEHTPAIHSI

26 Pemrenne pacueTHsIX 3a1a4 ¢
HCII0JIb30BAHNUEM NOHSTHSA "pPacTBOPUMOCTB"

7 Pemrenune pacueTHbBIX 3a7a4 MO TEMe
"Kpucrannoruapatsr".

73 Knaccugukanus 1 HOMEHKIaTypa bubmmoreka [IOK
HEOPTraHMYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d

29 Knaccugukanus 1 HOMEHKIaTypa
HEOPTraHMYECKUX BEIIECTB

30 TpuBnanbHbIC Hva3BaH1/151 OTIEIbHBIX
MPECTaBUTENICH HEOPTaHMYECKUX BEIIECTB.

31 Cucremaru3anus 1 0000IICHUE 3HAHUH 110 bubmuorexa [JOK
Teme https://m.edsoo.ru/8d2c6a3a
Kontponbnas padota Ne 1 mo TeMaUM BuGmorexa LIOK

32 "Crpoenue atoma. Ilepuoanuecknii 3aKoH u

Hepnonnqecmﬂ CUCTEMAa XUMHNYCCKHUX

https://m.edsoo.ru/70a60aa4
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anemenToB J[. . Mengeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"

AHanu3 pe3yJabTaToB KOHTPOJILHOW PabOTHI,

33
KOPPEKIIHsI OINO0K
34 Knaccudukamnus XuMruaeckux peakiuii B bu6mmorexa [IOK
HEOPraHUYECKOW U OPraHUYECKON XHUMUH. https://m.edsoo.ru/6335cdd2
35 Knaccugukanus XuMHUeCKuX peakiui B
HEOPraHWYECKOM M OpraHUYeCKON XUMUU.
3aKOH COXpaHEHHUsI MacChl BELIECTB; 3aKOH
36 COXPAHEHUS U IPEBPAIICHUS SHEPTUU NIPU
XUMHYECKHUX PEaKIIHSIX
TennoBsie 3 PEKTH XUMHUESCKUX PEAKITHI. bubmuorexa [JOK
37
Tepmoxumuueckne ypaBHEHHS https://m.edsoo.ru/d1db86da
Brluncnenus no ypaBHEHUM XUMHUYECKUX bubmmoreka [IOK
38 .
peaKIuii 1 TePMOXUMHUIECCKUM yPaBHEHUSM https://m.edsoo.ru/87b13954
Pemienue pacueTHbIX 3a7a4 HA 00BEMHBIE
39 OTHOIIECHHUS ra30B PU XUMHUYECKUX
peaKIusIX.
CKOpOCTh XUMHUYECKOMN peakinu, e
40 3aBUCUMOCTH OT Pa3IHyYHbIX (DaKTOPOB.
Karanu3 u xatanusatopsl
41 ['omoreHHbI€ ¥ T€TEPOreHHbIE PEAKIIUN
[TpakTuyeckas pabora Ne 1 o teme
" P P bubnuorexa [IOK
42 BnusHue pa3nu4HbIx (GakTOpoB Ha CKOPOCTh
o " https://m.edsoo.ru/lfacaldl
XUMHYECKON peaKinu
13 OOpaTumbie ¥ HEOOPATUMBIE PEAKIIUH. bubmmoreka [JOK
XUMHYECKOE PaBHOBECHE https://m.eds00.1ru/309529b
44 KoHcTanTa XUMHUYECKOTO paBHOBECHS.



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b

@dakTopbl, BAUSAIONINE HA MTOJIOXKEHUE
XUMHYECKOT0 PABHOBECHUS: TEMIIEpATypa,

45 JTABJICHUE U KOHIIEHTPAIlMH BEUIECTB,
y4yacTByronmx B peakiuu. [Ipunmun Jle
IllaTenne
[TpakTrueckas pabora Ne 2 o Teme
46 "El'»)nmnne paanmeHx (dhakTopoB Ha BuGmorexa LIOK
" https://m.edsoo.ru/3bf34e17
MOJIOYKEHNE XMMUYECKOTO PAaBHOBECHS
OnexrpoimTHuecKas gucconuanus. CUIbHBIC
47 u CJ'Ia6I:)I€ BJIGKTpOJII/Hi.I. CTL;HGEB bubmorexa LIOK
https://m.edsoo.ru/5f766bdf
JUCCOITHAITIT
Honnoe nponspeaenune Boapl. Cpeaa BOAHBIX
48 paCTBopoi Boz[oHpO):[HbH”d rIIIOKasz;[nL (pII[{) BrGmiorexa LIOK
https://m.edsoo.ru/3966ca89
pacTBopa
. bu6mmoreka [IOK
49 Inaporus conei. https://m.edsoo.ru/09d5a9bd
50 Peakuuu, nporekaromue B pacTBOpax bubmmoreka [IOK
AJIEKTPOJIUTOB https://m.edsoo.ru/09d5a9bd
[TpakTrueckas pabora Ne 3 o Teme
51 ")I()HMquCKHe ;)eaKI_II/II/I B PacTBOpax bubnmorexa LIOK
| https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
57 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bu6mmoreka [IOK
peakuu. CTeneHb OKUCICHUS. https://m.eds00.ru/56226060
53 OkucnuTenb U BOCCTAaHOBUTEINb. [Iporecchl bu6mmorexa [IOK
OKHCIICHHUS ¥ BOCCTAaHOBJICHHS. https://m.edso00.1ru/56226060
54 Baxxueiilne OKUCIUTEIN U BOCCTAHOBUTEIIN Bubmmorexa LHOK
https://m.eds00.ru/56226060
55 [ToBeeHue BEIIECTB B Cpeiax ¢ pa3HbIM
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3Ha4yeHueM pH.

56 Mertoa 371eKTPOHHOTO (3JIEKTOHHO-HOHHOT0) bubmuorexa [JOK
Oayranca https://m.edsoo.ru/fb691387
57 Mertoa 37eKTPOHHOTO (3JIEKTOHHO-HOHHOT0) bubmuorexa [JOK
Oaytanca https://m.edsoo.ru/fb691387
53 Pemenue 3agau mo reme «OKUCIUTEIHLHO-
BOCCTAHOBUTEIIHHBIC PEAKITHI.
59 DIJIEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB bubmmorexa LOK
https://m.edsoo.ru/93tb97d2
60 DIJIEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB bubmmorexa LIOK
https://m.edso0o0.ru/93tb97d2
61 Pemenue 3anay pa3nuvHbIX TUIIOB bubmorexa HOK
https://m.edsoo.ru/5a859d16
62 Pemenue 3aga4 pa3nuyHbIX TUTIOB bubmorexa [TOK
https://m.edsoo.ru/5afa265d
63 CucreMmaruzanys 1 0000IeHrE 3HAHUHN 110 bu6mmoreka [IOK
TeMe "XUMHUUYeCKHe peakiuu' https://m.edsoo.ru/c161eb85
64 KontponbHas padora Ne 2 o teme bubmmoreka [IOK
"Xumuueckue peakun” https://m.edsoo.ru/a8a0a930
65 AHanum3 pe3yJbTaToOB KOHTPOJIbHON paboTHI,
KOPPEKIIUS OMIHO0K
[Tonoxxenue HemeTawioB B [lepuoanueckoit
cCHCTEME XUMU4YeCcKux dneMeHToB Jl. H. bu6mmoreka [IOK
66
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/8ca2dcad
aToMOB. DPU3NYECKUE CBOMCTBA HEMETAIJIOB
ANoTpoInus HeMeTaJlIoB (Ha mpuMepe bubmmoreka [IOK
67
KHCJIOpOJia, cepbl, hocdopa u yrieposa) https://m.edsoo.ru/ef92c¢91¢
68 Bonopon: nonyuenue, pusudeckue u bubmmoreka [JOK
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XUMHYECKHE CBOMCTBA. ['napu bl

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

69 TommBHBIC 2JIEMEHTHI.
70 Pemenue 3amau no reme: "Bonopona u ero
coenuueHus"
l"ajtoreHsl: HAX0XKJICHHE B IPUPOJIC, CITIOCOOBI
71 MOJTy4CHUS, (bnsnt)jecxne u fninjecxne brbmiorexa LOK
cBONCTBA https://m.edsoo.ru/4¢223795
["ajiorensl: HaX0XKIEHUE B MPUPOJIE, CITOCOOBI
72 MOJTy4eHUsI, GU3MUECKHE U XUMUIECKUE
CBOMCTBa
I'amorenoBogopoapl. Baxkueiime
73 Kncnoponcoieimimne COCTUHEHUS bubmorexa [TOK
ATOMCHOB https://m.edsoo.ru/6b3255e6
JlabopaTopHbIe ¥ MPOMBILIJICHHBIC CIIOCOOBI
74 nonyEeHHI:[ FaJIOFeIfOB. [Ipumenenue bubmuorexa LIOK
B https://m.edsoo.ru/6971aca4
rajJOreHOB M MX COCTMHCHUM
[IpakTuueckas padora Ne 4. Pemenue
75 BKpCHepI/IMeHTaJIprBIX 3a7a4 10 TEME bubmorexa HOK
" | https://m.edsoo.ru/8b26fecd
T"anmorensl
76 Pemenue 3agaud mo teme: "I"amoreHsr"
Kucnopon: mabopaTopHbIe U IIPOMBIILICHHBIC
77 cnocoé)blionyqer;m,p(bmnqecrl)me u bubmmorexa LIOK
. https://m.edsoo.ru/c8abc36a
XUMHYECKHE CBOMCTBA.
78 O30H. [IpuMeHeHne KUCIopoia u 030Ha BrGmiorexa LIOK
https://m.edsoo.ru/c8abc36a
79 Oxcubl ¥ TEPOKCUIBI bubmorexa HOK
https://m.edsoo.ru/5¢8816a0
80 Pemenue 3aga4 pa3nuyHbIX TUTIOB bu6mmoreka [IOK
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https://m.edsoo.ru/2b6d8b4b

Cepa: HaXOKXICHUE B IPUPOJIC, CITOCOOBI

81 NoJy4yeHUs, GPU3NIECKUE U XUMUYECKHE bubnmorexa LIOK
cBONCTBA https://m.edsoo.ru/46afael6
bubmuorexa [JOK
82 Ceposozopor, cytbduel https://m.edscli).ru/70875999
83 Oxcun cepsr (IV), okcua cepst (VI).
84 CepHucras 1 cepHasi KUCJIOTHI U UX COJIH.
85 Oco0EHHOCTH CBOWCTB CEPHOMN KHCIIOTHI BuGmorexa LIOK
https://m.edsoo.ru/8cfa2548
86 IIpumeHeHue cepbl U €€ COETUHEHUI.
S i bumorera LIOK
o coenHeHHA" https://m.edsoo.ru/0afb05e4
28 Pemenue 3amau no teme: "Cepa u ee
coenuueHus"
A30T: HaX0XJEHUE B TIPH I bl
89 H(::J(I)ylleljl/l;), (Il)[pelsnjecmfe Eo)fllfga;q(e)zzge bubnmorexa LIOK
N— https://m.edsoo.ru/badd2255
90 AMMUaK, HUTPUJbI
91 Oxkcubl azora.
92 A30THUCTas U @30THAsI KUCIIOTHI U UX COJIU.
93 Oc00EHHOCTH CBOMCTB a30THOW KHCIIOTHI BuGmorexa LIOK
https://m.edsoo.ru/e2965afe
94 IIpuMeHeHue a30Ta U €ro COeAUHEHUN. bubmmoreka [IOK
A3OTHBIE yA00OpeHUS https://m.edsoo.ru/129f5059
95 docdop: HaxXOXKIEHUE B MPUPOJIC, CITOCOOBI bubmuorexa [JOK
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NoJTy4eHUs, GPU3NIECKUE U XUMUYECKHE

https://m.edsoo.ru/9a6b43ec

CBOICTBA.
Bbu6nuoreka [JOK
0}
%6 ochuer i dochun https://m.edsoo.ru/9a6b43ec
bu6mmorexa [IOK
o7 Oxenast gochopa https://m.edsoo.ru/c7a2d429
98 dochopHas kucnora u e€ co BuGmorexa LIOK
Has KUCJIOTa U JIU.
P https://m.edsoo.ru/c7a2d429
99 [Tpumenenue pochopa u ero coeAMHEHUH. bubmmoreka [IOK
dochopHbie yIoOpeHus https://m.edsoo.ru/a218070a
KCTICPHMEHTATLHBIX 33,81 O TeM B https://m.edsoo.ru/8175ac3f
dbocdop u ux coenuHeHUs"
oy | o e s s, Butmorera 10K
JIOTPOIHEIE M UHH HKAUHI, QUSHHACCIHC 1 https://m.edsoo.ru/1eb1919%e¢
XHUMHYECKHE CBOMCTBA, TPUMCHCHHE
Bbu6nmuoreka [JOK
102 II I
0 Oxcup yraepoga(Il), oxkeun yriepona(IV) https://m.edsoo.ru/dba58adf
bu6mmorexa [IOK
103 v &
FOTIbHAA KHEIOTa 1 ee COIH https://m.edsoo.ru/dba58adf
104 AKTUBHUPOBAHHBIN YT0JIb, aACOPOITHSI.
105 @dymiepensl, rpaeH, yriaepoaHbie
HaHOTPYOKH.
106 Pemenne 3amad pa3nuyHBIX THIIOB Bubmmorexa LOK
A&t https://m.eds00.ru/6029b609
Kpemuuii: HaxoxJ1eHue B MPUPOJIE, CIIOCOOBI BuGmorexa LIOK
107 MoTy4eHus1, GU3NIECKHE U XUMHUIECKUE

CBOICTBa

https://m.edsoo.ru/143558ab
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Oxcun kpemuusA(IV), kpemHHEBas KUCIOTA,

Bbu6nmuoreka [JOK

108 CHUJTUKATBI https://m.edsoo.ru/3170e7b1
IIpuMeHeHre KpEMHUS U €70 COCIUHEHU. bubmorexa LIOK
109 CTeK0, ero TonyHeHue, B CTeK https://m.edsoo.ru/393cdac0
’ ’ https://m.edsoo.ru/5823cefb
110 Pemenue 3aga4 pa3nuyHbIX TUTIOB bubmorexa [TOK
https://m.edsoo.ru/b6241801
11 CucreMaruzanys 1 0000IeHrE 3HAHUHN 110 bu6mmorexa [IOK
teme "Hemeramanr" https://m.edsoo.ru/6e864db5
112 KonrtponsHas padora Ne 3 o teme bubmmoreka [IOK
"Hemeraiasr" https://m.edsoo.ru/d0484¢76
13 AHanu3 pe3yJbTaToB KOHTPOJbHON paboTHI, bubmuorexa [JOK
KOPPEKIIUS OIMMO0K https://m.edsoo.ru/2b7e9510
[Tonoxenue meraiuios B [lepuoaunueckoi
114 CHCTEME XMMHUYECKHUX IJIEMECHTOB. bu6mmoreka [IOK
Oc0OEHHOCTH CTPOCHHMS JIEKTPOHHBIX https://m.eds00.ru/9839c16¢
000J109eK aTOMOB METAJIJIOB
OO6mue ¢puznyecKkrue CBOMCTBa METAILIOB. bubmmoreka [JOK
115
[TpuMeHeHne METaIOB B OBITY U TEXHHKE https://m.edsoo.ru/51dac9d3
116 CraBbl METAILIIOB. Bubmmorexa LHOK
https://m.edsoo.ru/42b872e3
bu6mmoreka [IOK
7 Kopposia metaiios https://m.edsoo.ru/42b872¢3
118 Pemenue 3anay pa3nuvHbIX TUIIOB bubmorexa HOK
https://m.edsoo.ru/e3de37b6
119 DJIEKTPOXUMUYECKUH Psil HATPSKEHUI bubmuorexa [JOK
METaJLIOB. https://m.edsoo.ru/94eb377a
120 OO6mme crmocoOb! MOTYYEHUS METAJIIOB bu6mmoreka [IOK
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https://m.edsoo.ru/94eb377a

121

OO6mras xapakTeprucTuka MeTauioB 1A-
rpymmsl llepuoanyeckoi cucteMsl
XUMHYECKHX 3JEMEHTOB. HaTpuii u kanuii:
MoJTy4eHue, PU3NICCKUE U XUMUIECKHE
CBOMCTBA, IPUMEHEHUE IIPOCTHIX BEILECTB U
HUX COEOUHEHUN

Bbu6nmuoreka [JOK
https://m.edsoo.ru/el12c26b3

Oo6mas xapakrepucTuka MetamioB [1A-
rpymmsl llepuoanyeckoi cucteMsl
XUMHYECKUX 3JIEMEHTOB. Maruui u KanbLUi:

Bbu6nmuoreka [JOK

122
noJryyeHue, GU3NIecKrue 1 XUMUYECKHE https://m.edsoo.ru/7¢3e49c0
CBOWCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB
HUX COEOUHEHUN
123 W 6u1 o Bbu6nmuoreka [JOK
€CTKOCTBh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS
A ye1p https://m.edsoo.ru/c74bfae9
ATIOMHHUI: TIONTy4YeHHE, PU3NUECKHE U bubmuorexa [JOK
124 Z
XUMHUYECKHUE CBOMCTBA, TPUMEHCHHE https://m.edso0o0.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U bubmuorexa [JOK
125
THAPOKCH/IA aTIOMHUHHS, https://m.edsoo.ru/5d12d318
126 ['uapOKCOKOMIUIEKCHI aTIOMUHUS, UX Bbu6nmuoreka [JOK
pPUMEHEHHE https://m.edsoo.ru/5d12d318
127 Pemenue 3aga4 pa3nuyHbIX TUIIOB
128 Pemenue 3anay pa3nu4HbIX TUIIOB
[TpakTuueckas padbora Ne 7. Pemenue
129 P P bubmuorexa [JOK
AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
" P 8 " https://m.edsoo.ru/27a4af43
MeTasl TJIaBHBIX TOATPYII
130 OO6mrast XxapaKTeprUCTHKA METAIIJIOB TTOOOYHBIX bubmuorexa [JOK

noarpynn (b-rpynm) [Tepuoaunaeckoit

https://m.edsoo0.ru/610d7431
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CHUCTEMbI XUMHNYCCKHX 3JICMCHTOB

Pemrenue 3agad mo treMe: "MeTasuibl TIaBHBIX

131 |
MOATPYIITT
132 ®u3nYeCcKre U XMMHUYECKHE CBOMCTBA Xpoma bubmuorexa [JOK
1 €ro COeAMHEHUH, X IPUMEHEHHE https://m.edso00.ru/9911bef3
Oxcuapl u ruapokcuasl xpoma (1), xpoma
133
(II) u xpoma (VI).
134 XpomaTsl U JUXPOMAThI, UX OKHUCIUTEIIbHBIC
CBOIiCTBa.
135 [Tony4yeHnue u npuMeHEHHUE XpoMa.
du3nuecKkre U XMMHUUECKHE CBOMCTBA Bbubnmuoreka [JOK
136 .
Maprasiia ¥ ero COeAMHEeHUH. https://m.eds00.1ru/039d69c8
Baxwueitmme coequaenus mapranma (1),
137 apranma (IV) I[a aHIa (VII)) Ila ( a) a bubmmorexa LIOK
MapraH , Maprad 1 MapraH
prafil prafil praf https://m.eds00.ru/039d69¢8
(VID).
138 [TepmanTaHaT Kajaus, €ro OKUCIUTEIBHBIC
CBOMCTRA.
139 du3znueckue U XUMUUECKHE CBOMCTBA JKejle3a Bbu6nmuoreka [JOK
U €r0 COCIMHCHHM. https://m.edsoo.ru/1b7f8741
140 Oxcupl, THIPOKCU LI 1 conn kenesa (1) n
xenesa (I11).
141 [TonyueHnue u mpuMEHEHUE Keie3a U ero
CILJIaBOB.
142 du3nuecKkne U XMMHUUECKHE CBOMCTBA MEIH U Bbu6nmuoreka [JOK
e€ CoeIMHEeHUI, X TPUMECHEHUE https://m.edsoo.ru/2bc0f954
dusnueckre U XUMHUYECKUE CBOMCTBA MEU U bu6mmoreka [IOK
143 R .
e€ COeIMHEHHM, NX TPUMEHEHHUE https://m.edsoo.ru/2bc0f954
144 PemreHne pacuyeTHbIX 3a1a4 HA HAXOXKICHHE
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Macchl IPOJYKTa peaKkluu, €CJIU OJJHO U3
BEIIECTB UMEET IPUMECH.

Pemenue PACUYCTHBIX 3a1a4 Ha HAXOXKACHUC

145 MacChl IIPOAYKTa PEAKLUU, ECIIU OJJHO U3
BEIIECTB UMEET IPUMECH.
146 dusnueckye U XUMUYECKHAE CBOMCTBA [IMHKA bu6mmoreka [IOK
1 €ro COeAMHEHUH, X PUMEHEHHE. https://m.edsoo.ru/b1f2beal
147 ' apOKCOKOMILIEKCHI ITIMHKA bubmorexa [TOK
https://m.edsoo.ru/b1{2beal
148 Pemenue 3amau mo teme: "MeTayinl
noOOYHBIX oArpymm"”
149 KauecTBeHHbIE peakIi HA HEOPTraHUUECKHE
BEIIECTBA U UOHBI.
I'enernyeckas CBSI3b HEOPraHUIECKHIX
150 BEIIIECTB, IPUHAIEKAIIUX K PA3TUIHBIM
KJIaccam.
I'enernyeckas CBSI3b HEOPraHUIECKHIX
151 BEILECTB, IPUHAUICKAIUX K PA3IUYHBIM
KJIacCcaM.
[TpakTuueckas paborta Ne 8. Pemenue BuGmorexa LIOK
152 JKCIIEPUMEHTANIBHBIX 3a7a4 110 TeEMe
" " https://m.edsoo.ru/abe352ea
MeTtaisl TOOOYHBIX MTOATPYIII
153 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa [TOK
https://m.edsoo.ru/a8b83d83
O060061IeHre U cHCTeMaTU3alus U3YYeHHOTO bubmmoreka [JOK
154 | "
Marepuaia 1mo teme "MeTauib https://m.edsoo.ru/e91{e975
155 Kontponbnas padora Ne 4 o teme bubmmoreka [IOK

"MeTtamuip"

https://m.edsoo.ru/83f63ea3
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156

AHanu3 pe3yJabTaToB KOHTPOJILHON PabOTHI,
KOPPEKIIUS OIMHO0K

Bbu6nmuoreka [JOK
https://m.edsoo.ru/9ebff2fd

157

Ponb xumun B o0ecrieueHuu yCTOMYUBOTO
pa3BUTHS YEIOBEYECTBA.

Bbu6nuoreka [JOK
https://m.edsoo.ru/080fe1{0

158

[TonsiTHe 0 HAyYHBIX METOJaX UCCIEIOBAHUS
BEILIECTB

159

HaquBIG MPUHIMIIBI OpraHUu3alun
XUMHYCCKOI'O IMMPOU3BOJACTBA.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/2e45a44f

160

HpOMBIH_UIeHHbIe CIIOCOOBI MMOJIy4YCHU A
BaXKHEHUIITUX BCIICCTB: MPOU3BOJACTBO
aMMHakKa.

161

[TpombInIeHHBIE CITIOCOOBI TTOTYUYSHUS
BOXHEHIINX BEILIECTB: MMPOU3BOACTBO CEPHOM
KHUCJIIOTHI.

162

[IpoMblnieHHBIE CIOCOOBI MOTYYEHUS
BaYKHEHIIINX BEIIECTB: MPOU3BOJCTBO
MeTaHoJIa.

163

HpOMBIH_U'IeHHBIe CII0COOBI MMOJIy4YCHU A
MCETAJIJIOB U CIIJIaBOB.

164

XUMHUYECKOE 3arpsi3HEHUE OKPY KAIOIIeH
Cpelibl ¥ €Tr0 MOCIEICTBUS

Bbu6nmuoreka [JOK
https://m.edsoo.ru/9f11bf51

165

Ponw xumum B oOecrieueHnn SHEPTeTUUECKOM
0€30MacHOCTH.

166

XuUMHUS U 310pPOBbE YETIOBEKA.
JlexapcTBeHHBIE CpenCcTBa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/a6552721

167

Ponp xuMuu B Pa3sBUTHU MCIAULIUHBI.

168

Xumus muiy. Pons XuMun B o0ecrieueHnun
MMUIIEBONA O€30IaCHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/1{7b5bd2
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169 Kocmernueckue u napgromepHbie CpeIcTBa. | bubmmoreka [IOK
briToBas xumus https://m.edsoo.ru/da42d5a9
[TpaBuiia 6€30MacHOTO UCTIOIB30BAHUS
170 MpernapaToB OBITOBOW XUMHUH B TIOBCETHEBHOM 1
JKU3HU.
71 | erpomeraant n sonerpymaon | bimorera LIOK
MarepHas https://m.edsoo.ru/61e69003
172 XuUMHS B CEIbCKOM XO3SMCTBE. 1 bu6mmoreka [IOK
Oprannueckre 1 MUHEPAIbHBIC yI00pEHHS https://m.edsoo.ru/fd39587d
173 CoBpeMeHHbBIE KOHCTPYKIIHOHHBIC 1
MaTepuaibl, KpacKu, CTEKIIO, KepaMHUKa.
174 Marepwuansl s SJCKTPOHHUKH. 1
Hanortexnonorum.
175 CucreMmaruzanys 1 0000IeHrE 3HAHUHN 110 | bu6mmoreka [IOK
TeMe https://m.eds00.ru/db979¢70
176 Pezeps 1
177 Peszepn 1
178 Pezeps 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 178
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

 Xwumus, 10 xmacc/ IlyzakoB C.A., Mammumna H.B., IlomkoB B.A.,
AxuunonepHoe obuiectBo «M3narensctBo «IIpocBeiienuey;

 Xumwms, 11 xkmacc/ IlyszakoB C.A., Mammuuna H.B., [lonkoB B.A.,
AxnmonepHoe obmectBo «M3narensctBo «IIpocBeiienue»;

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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