MHWHHUCTEPCTBO IMPOCBEIEHUSA POCCUMCKOM ®EJEPAIIIN
MunucrepcerBo oopasosanust bearopoackoii odsiacTu
Anmunuctpanus PakutsaHckoro paiiona besaropoackoii oo61actu
MOY «BeHrepoBckasi cpensis 001e00pa3oBaTe/bHas K02

B T b — =5
| PacemoTpeno ‘ Cornacosano YTBepxaaio
, ) 3amecTHTeNs IMpeKTOpa Hupekrop
[lenaroruueckmii copet MOV «Bgnreposckas COLL» MO Y «“Begreposckas ‘COLH
MOY «Benreposckas COILI» | 77 = /Mapunuuesa U.A oy
[lporokon or 74 ¢ 2023r. ‘ A/{'Z/f WK, [ImuTpicsa
Ne/ ‘ «W9» T 2023r. I TE '
‘ [pukas e A o1
‘ ‘~ 5 & ";;i‘_ 20230

yueOHoro npeamera « XuMus. Yr/yOJIeHHbIN YPOBEHb»

st ooyvatromuxest 10 —11 kiaccos

CocTaBuTeNb: yUUTENb XUMUU
BopraukoBa M.A.

c. Benreposka 2023 roa



HOACHUTEJ/IBHASA 3AIIUCKA

PaGogas mporpamMma IO XHMHH Ha YPOBHE CpemHEro ooOmero oOpazoBaHmsi pa3paboTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoit denepaunn», TpeOOBaHHHA K
pe3yibTaTaM OCBOCHHUs (eaepaibHOM 00pa3oBaTeabHOM MporpamMmbl cpeaHero oOiiero oopasoanus(POIl COO),
npencraBieHHIx B DenepanbHOM rocygapcTBeHHOM oOpazoBarenbHOM craHmgapre COO, ¢ yuérom Konmenmummn
npenojaBaHusl y4eOHOTO mpeAMeTa «XuMHs» B 0Opa3oBaTelbHBIX opraHusanusx Poccuiickoir ®exepaunuy,
peann3yIoux OCHOBHBIE 00pa30BaTeNbHbIE MPOrPAaMMBL, © OCHOBHBIX MOJOKEeHUH «CTpaTernu pa3BUTHSI BOCTIUTAHUS B
Poccutickoit @eneparnuu Ha iepuoA 1o 2025 roga» (Pactopspkenune [IpasutenscrBa PO ot 29.05. 2015 Ne 996 - p.).

XuMmHsl Ha ypOBHE YINIyOJIEHHOTO H3Y4YEHHUS 3aHMMaeT Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-HAYYHOTO
obpazoBanusi ywammxcst 10-11 xmaccoB. M3yueHuwe npeamera, pealnzyeMoe B YCIOBHSX TUPPEpEeHINPOBAHHOTO,
Mpo(UIHLHOTO 00YYeHNs, MPU3BAHO 00ECTIeYnTh 0011e00pa30BaTEIbHYI0 H OOIIEKYIbTYPHYIO TTOJTOTOBKY BBITYCKHHIKOB
LIKOJIBI, HEOOXOAMMYIO AJIsl ajalTaldd HUX K OBICTPO MEHSIOIIMMCS YCJOBHSIM JKM3HHM B COLMYME, a TaKkKe Ui
MPOAOJDKEHUST O0Y4YeHHUs] B OpraHu3anusix MpoecCHOHANBHOTO 0Opa3oBaHMs, B KOTOPBIX XHMHS SBISETCS OJHOW U3
MPUOPUTETHBIX JUCIUTLITUH.

B mporpamme 1no XMMuM Ha3Hau€HHE IpeaMera «XUMHS» I0dydaeT HOAPOOHYI0 WHTEPIPETALHI0 B
COOTBeTCTBUU ¢ ocHoBononararomumu nojoxenusMa ®I'OC COO o B3auM0OOOYCIOBICHHOCTH LENel, COmep:KaHUs,
pe3yiabpTaToB OOy4eHUs W TpeOOBaHWII K YPOBHIO IMOJITOTOBKU BBIMTYCKHUKOB. CBHIETENTBCTBOM TOMY SBIISIOTCS
CJICAYIOIINE BBIIONHAEMBIC TPOrPaMMOM 10 XUMHUH (DYHKLIUU:

o nHGOPMALMOHHO-METOJNYECKAs], peaju3anus KOTOPOM oOecreuuBaeT IOJyYCHHUE NPEACTaBICHUS O
LeJIsAX, COOCpKaHuH, oOmeld cTpaTerud OOy4YeHHs, BOCHHUTAHUS M Pa3BUTHSA OOYYarOIIUXCS CPEACTBAMU MpPEIMETa,
H3y4aeMoTo B PaMKax KOHKPETHOTO MPOQUIIS;

o OpTaHU3aLMOHHO-TUIAHUPYIOLIAs, KOTOpast peaycMaTpuBaeT oTpeneICHHE: MPUHIIMIIOB
CTPYKTYPHUPOBAaHHUSI M MOCIENOBATEIbHOCTH H3Y4YEHUS! Y4eOHOro Marepuana, KOJMYECTBEHHBIX W KAaueCTBEHHBIX €0
XapaKTePUCTUK; IOAXOJOB K (HDOPMHUPOBAHHUIO COACP)KAaTENbHONH OCHOBBI KOHTPOJISI M OLIEHKM O0pa3oBaTeNbHBIX
JOCTIDKEHUH 00yJalouxcs B paMKaxX UTOTOBOM aTTecTaliy B opMe eTUHOTO TOCYJapCTBEHHOTO IK3aMEHA 110 XUMHHU.

[MporpaMma [yist yriryOnEHHOTO H3Y4YEHUS] XUMUU:

o YCTaHABJIMBAaeT WHBAPHMAHTHOE IPEIAMETHOE CoAep)KaHue, 00sf3aTeNbHOe JUId H3Yy4YeHHS B paMKax
OTACNBbHBIX Mpo¢uiIed, NpeaycMaTpUBaeT paclpelNesieHHe M CTPYKTYpHpPOBaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTeNIbHBIM JIMHHUSIM/pa3/ieNiaM Kypca;

. Ta€T MpUMepHOe pacipeesieHne y4eOHOro BpeMeHH, PEKOMEHAYEMOTO I U3YUYEHUS OTAENbHBIX TEM;

o mpenjaraeT NPUMEPHYIO IOCIEI0BATEIbHOCTh HM3y4YeHHs Y4eOHOro Marepuaiga ¢ Y4E€TOM JIOTHKH
MTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBS3€EH;

o naéT METOIUYECKYI0O MHTEPIPETALMIO LeJIed M 337ad M3ydeHHs NpeaMeTa Ha YIiyOJ€HHOM YpOBHE C

y4€TOM COBPEMEHHBIX NPUOPHUTETOB B CHCTEME CpEJHEro OOIIero o0pa3oBaHUs, COIEPKATEIbHOW XapaKTEPUCTHKH
IUTAHUPYEMBIX PEe3yJbTaTOB OCBOEHHS OCHOBHOW 0OOpa30BaTelIbHOM IpOrpamMMbl cperHero oomero o0pa3oBaHMs
(JIMYHOCTHBIX, METAIIPEMETHBIX, IPEIMETHBIX ), @ TAK)KE C YIETOM OCHOBHBIX BHIOB yUe€OHO-TIO3HABATEIbHBIX JAEHCTBUI
00y4aroIerocs o OCBOCHHUIO COJIEPKaHUs MPeIMETa.

[lo BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe MO XMMUH NPEAyCMOTPEHA IPEEMCTBEHHOCTh ¢ 00yUYeHHEM XHMHUH
Ha YpOBHE OCHOBHOTO 0OIIero o0Opa3oBaHMs. 3a MpeJeiaMyd YCTaHOBJICHHON MPOrpaMMOM MO XUMHH 00s3aTebHOU
(MHBapMaHTHOM) COCTaBISIONIEH coAep)kaHHs ydeOHOro mpeamera «XHUMHsD» OCTa&TCs BO3MOXHOCTH BBIOOpa €ro
BapHaTHBHOM COCTABISIOIIEH, KOTOPasl 1OJKHA ONPEAEISATHCS B COOTBETCTBUU C HANpPaBJI€HUEM KOHKPETHOTO Mpopuiis
oOyueHwusl.

B cootBercTBHM ¢ KoOHIENTyadbHbIMU moyiokeHusMu DI'OC COO o Ha3HayeHWHM NPEAMETOB 0a30BOrO U
yrayOn€HHOrO YpOBHEH B cucTeMe U epeHInpOBaHHOTO 00yUeHHs Ha YPOBHE CPEeIHEro oOLiero oopa3oBaHUsT XUMHUS
Ha ypOBHE yIIIyOJEHHOTO M3YUYEHUs HAIpaBlieH Ha PeaTn3alyio MPEEMCTBEHHOCTH C TOCIIEAYIOIINM 3TAIIOM IOJTyYeHHS
XUMHYECKOT0 00pa30BaHUs B paMKax U3yUeHUs CIENHATbHBIX €CTECTBEHHO-HAYYHBIX N XUMUYECKUX JUCIUILUINH B By3axX
W OpraHu3alusix CcpegHero mnpodecCHOHAIBHOIO 00pa3oBaHMsA. B 3Toi cBA3M u3ydeHHE TNpeaMeTa «XHUMUS»
OPHEHTHUPOBAHO IPEUMYLIECTBEHHO Ha pACHIMPEHHE M YIIIyOJeHHWE TEOPEeTHYECKOW M MPAaKTHYECKOH IMOATOTOBKU
00y4Yaromuxcsi, BBIOpABIIMX ONpEACNEHHBIA MPOQWIL OOyYeHHsS, B TOM YHCJIE C IEPCIEKTUBOH MOCIETYIOIETO
MOJYYEeHUS] XUMHYECKOTO 00pa3oBaHUsl B OpraHW3aIMsx npodeccroHaabHOro obpazoBanus. Hapsyty ¢ 3tum, B cBete
tpeboBanuit ®I'OC COO Kk miaHUpPYEeMBIM pe3yibTaTaM OCBOCHHS (enepanbHOi 00pa30oBaTebHOW MPOrpaMMEI
cpeanero o0miero oOpa3oBaHus U3yUYeHHE NpeaAMeTa «XUMHs» OPHEHTHPOBAHO TAKXKE HAa PELICHUE 3a7a4 BOCIIUTAHUS U
COIMANILHOTO Pa3BUTHs OOydJarommxcs, Ha (OPMHPOBaHHE Y HHUX OOIICHHTEINICKTYAILHBIX YMEHHH, YMEHHN
pauMoHaIM3alud y4yeOHOro TpyAa M OOOOIIEHHBIX CIIOCOOOB HESTENBHOCTH, HMEIONIMX MEXIUCUUIUIMHAPHBIH,
HaANpPEAMETHBIN XapakTep.

CocraBisIoluMH IIpeaMeTa «XHUMUs» Ha ypOBHE YIUIyOJIEHHOTO M3Y4EHUS SIBIIOTCS YIIIyOJIE€HHBIE KypChl —
«Opranundeckas xumus» u «OO0mmas 1 Heoprauudeckas Xxumus». Ilpu onpeneneHny Noaxon0B K 0TOOPY M CTPYKTYpHOMH
OpraHM3allUM COAEPXaHHUS 3THUX KypCcOB B NPOrpaMMe IO XMMHMH 3a OCHOBY MHpHHATHI nosnoxeHus ®I'OC COO o
pa3nuuuax 6a30BOro U yriyOi€HHOIo ypoBHEN U3YUEHUs NIpeIMeTa.



OcHOBy conepxanuss KypcoB «Opranmdeckas xumus» U «OOmmas W HeopraHMYecKas XHMES» COCTABISICT
COBOKYITHOCTH IPEIMETHBIX 3HAHUM M yMEHHWH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3YYEHHS MpeaMera. JTa CHCTeMa
3HAaHUH MOJy4aeT OMNpeAeIEHHOE TEOPETHYECKOEe JIOMOJIIHEHHE, IO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO
OonpIuii 00BEM (haKTOJOTHUECKOTO MaTepwana. Tak, Ha YyriayOJIEHHOM YpOBHE HM3ydeHHS IpeaMeTa obecredeHa
BO3MOXKHOCTh 3HAUMTENBHOTO YBEIMYEHUsI 00hEMa 3HAHUHM O XMMHYECKUX DJIEMEHTaX M CBOWCTBAX MX COCAMHEHHU Ha
OCHOBE pacUIMpeHHs U YriIyOJeHus MpPEeACTaBICHHA O CTPOCHUM BEIECTBA, XUMHUYECKOW CBS3UM U 3aKOHOMEPHOCTSIX
MPOTEKAHUSI PEeaKlHid, paccMaTpPUBAEMBIX C TOYKH 3PEHUS XUMHUYECKOW KMHETUKM M TEpMOJUHAMUKH. W3yueHue
mepuoAndecKoro 3akoHa W [lepwogmueckoil CHUCTEMBI XHMHYECKHX DJIEMEHTOB Oa3zupyeTcsi Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHMYECKHAX TMPECTABIEHUSIX O CTPOCHHH aroMa. XHUMHYECKas CBiI3b OOBACHAETCS C TOYKH 3pPEHUS
SHEPTreTHUECKUX U3MEHEHHUH Npu €€ 00pa3oBaHUK U pa3pylIeHHUH, a TAKXKe ¢ TOUKH 3PEHHST MEXaHU3MOB €€ 00pa3oBaHHS.
Wzydenne THMOB peakiuii AoOmoiHSAETCS (HOPMUPOBAHHUEM MPEICTABICHUH 00 HIIEKTPOXMMHUYECKHUX TIpoIleccax u
ANIEKTPONIN3E PACIIaBOB M PACTBOPOB BEIIECTB. B Kypce OpraHM4eckod XWMHW TIPH PACCMOTPEHHH PEaKINOHHOMN
CIOCOOHOCTH COEIMHEHUH yaemsieTcsi oco0oe BHUMaHKE BOMpPOcaM 00 3IEKTPOHHBIX 3(ddekTax, 0 B3aMMHOM BIUSHHUU
aTOMOB B MOJICKYJIaX U MEXaHU3MaX peaKI1i.

Oco0oe 3HaueHNE WMEET TO, YTO Ha COJIEpKaHHE KypCOB XUMHUHU YTIIyOJIEHHOTO YPOBHS M3YYEHHS IS KIAcCOB
ornpenenéHHoro npoduist (r1aBHEIM 00pa3oM Ha UX CTPYKTYPY U XapakTep JOMOJHEHUH K o0miel cucreMe mpeaMEeTHBIX
3HAHWH) OKa3bIBAIOT BIMSHUE CMEXHBIC MpEeAMETHl. Tak, HampuMep, B COJAepKaHUM MpeAMeTa IS KJIacCOB XMMHKO-
¢msnyeckoro mpoduns Oonbplioe 3HAa4YeHHWE OyAyT WMETh DJIEMEHTHl ydeOHOro marepuana 1o oOmei xumwum. [lpu
V3YyYeHUU TIpelIMeTa B JaHHOM CIIydae aKIeHT OyIeT cIellaH Ha OOIIHOCTh METOMOB IO3HAHUS, OOIIHOCTh 3aKOHOB U
TEOpPHH B XUMHUH H B (U3HKE: aTOMHO-MOJICKYJISIpHAs Teopusi (MOJNEKYIsipHAas TEOpHs B (PHU3HKE), 3aKOHBI COXpaHEHUS
MAacChI U DHEPTUH, 3aKOHBI TEPMOTUHAMHKH, SJIEKTPOIIH3a, IPEICTABICHNS O CTPOSHUH BEIIECTB U APYTOE.

B 10 %€ Bpems B cofepkaHHH TMpeaMeTa Uil KIIaCCOB XUMHUKO-OHOIOTHIECKOTO PO OONBIIHNA Y IeTbHBII
Bec OyIeT MMeTh OopraHuveckas XuMus. B 3ToM ciyyae mpenocTaBisieTcss BO3MOXKHOCTH AJisi Ooliee 0OCTOATEILHOTO
paccMOTPEHHUs] XUMUYECKON OpTaHU3alMy KIETKH KaKk OMOJIOTHYECKOH CUCTEMBI, B COCTaB KOTOPOW BXOJIST, K MIPUMEPY,
TaK#e CTPYKTypHBIE KOMIIOHEHTHI, KaK JUITHIBI, OETKHU, YTIIEBObI, HYKJICHHOBBIC KHCIIOTH U Apyrue. [Ipu 3ToM 3HaHMS 0
COCTaBe W CBOWCTBaX IPEICTABUTENICH OCHOBHBIX KJIACCOB OPraHWYECKHUX BEIICCTB CIIY)KaT OCHOBOW JUIS M3Y4YEHUS
CYIIHOCTH TPOLECCOB POTOCHHTE3A, TBIXAHUS, MUILIEBAPEHHSL.

B mmane ¢popmupoBaHusl OCHOB HAyYHOTO MHPOBO33PEHUS, OCBOCHHSI OOIIIEHAYYHBIX METO/IOB TIO3HAHHUS U OTBITA
MPAKTHYECKOTO MPUMEHEHUSI HAYYHBIX 3HAHWN W3yUeHHUE MpeaMeTa «XUMUsS» Ha YriyONE€HHOM YpPOBHE OCHOBAaHO Ha
MCXKIIPEAMCTHBIX CBA3IX C y‘-IC6HI)IMI/I npeaMeTaM, BXOAAIIMMU B COCTaB IMPEAMCTHLIX O6HaCTeI\/'I «EcTecTBeHHO-
Hay4YHBIC TIPEIMETH, «MaTemMaTnka 1 HHPopMaTHKa» U «PyCcCKuii S3bIK U JIUTEPATYypay.

[Ipn m3ydennn yueOHOTO TpenmeTa «XWMHS» Ha YTIyOIEHHOM YpOBHE TaKKe, Kak Ha ypPOBHE OCHOBHOTO H
cpeaHero oomiero oopasoBanus (Ha 0a30BOM YPOBHE), 3a/iadyeii MEPBOCTEIICHHON 3HAYUMOCTH SBIISICTCS (DOPMUPOBAHHUE
OCHOB HayKH XMMHH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMUSI, PAKTHUECKON JIESTEILHOCTH YEIOBeKa U OJHOTO U3
KOMITOHEHTOB MHPOBOH KyIbTYpHI. Perenne 3Toi 3a1aun Ha yriayOlE€HHOM YpOBHE M3ydeHHS TpeAMeTa Mpearnoaraet
pean3anuio TakuX Meje, Kak:

o (dhopMHpOBaHUE TIPECTABICHHI: 0 MAaTEPHAIHHOM EIMHCTBE MUPA, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH
SIBIIEHUI TIPUPOJIBI, O MECTe XMMHUHU B CHCTEME ECTECTBEHHBIX HayK M €€ Belylled poju B 00ECIEeYeHHH yCTONYHNBOTO
Pa3BHUTHS YEIOBEUYECTBA: B PEIICHUH MPOOIJIEM 3KOJIOTHUECKOM, IHEPTeTHIECKON M MUIIeBOH 0€30MacHOCTH, B Pa3BUTHU
MEIWIMHBI, CO3JaHWH HOBBIX MAaTE€PHAIOB, HOBBIX WCTOYHHKOB JHEPrHH, B OOECIICYCHHH PAIMOHAIHEHOTO
MPUPOAOTIONB30BaHNs, B (OPMHUPOBAHUM MHUPOBO33PEHUs] M 0OIIel KyIbTypbl YENOBEKa, a TaKKe HSKOJIOTHYECKH
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOIHOM CPEAE;

o OCBOGHHE CHCTEMBI 3HAaHWH, JIEKAlNIMX B OCHOBE XWMHYECKOH COCTABIISIONIEH €CTeCTBEHHO-HayYHOU
KapTHHBI Mupa: (yHIAMEHTAJIbHBIX MOHSATHH, 3aKOHOB M TEOPHUH XUMHH, COBPEMEHHBIX MPEACTaBICHUI O CTPOCHUH
BCIIECTBa Ha PA3HBIX YPOBHAX — aTOMHOM, HOHHO-MOJICKYJIAPHOM, HAJIMOJICKYJISIDHOM, O TCPMOJUHAMHNYCCKHUX U
KHHCTUYCCKUX 3aKOHOMEPHOCTAX MPOTCKAaHUA XUMHUYCCKUX peaKuHﬁ, 0 XHUMHUYCCKOM pPABHOBECHUH, paCTBOpax H
JHCIIEPCHBIX CUCTEMax, 00 OOIMX HAYYHBIX MPHHLIUIIAX XUMUYECKOTO TPOU3BOCTBA;

o (dopmupoBaHUe y 00y4arOIUXCsl OCO3HAHHOTO MMOHUMaHMS BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKHX
3HAaHUH A7 OOBSICHEHWS KIIOYEBBIX HMIEH M MpOOJeM COBPEMEHHOH XHMHH, IJIsi OOBSCHEHUS M NPOTHO3UPOBAHHUS
SIBIIEHUH, WMEIONINX €eCTeCTBEHHO-HAYYHYI0 MPHPOIY; TPAMOTHOTO pEHmIEHHWs MpOoOJIeM, CBSI3aHHBIX C XUMHEH,
MPOTHO3MPOBAHUs, aHajiM3a W OLCHKH C TMO3MIMH SKOJIOTMYECKOW Oe30macHOCTH MOCHeACTBUN OBITOBOM U
MPOM3BOJCTBEHHON JEATEIBbHOCTH YEJIOBEKa, CBA3aHHOH C XHMMHYECKHMM IPOU3BOJCTBOM, HCIIOJNIb30BaHUEM H
repepaboTKO BEIIECTB,;

o yriyOJieHre TPEeCTaBICHUM O HayYHbIX METOAAX IO3HAHWSA, HEOOXOIUMBIX IS IPHOOPETECHUS YMCHHIMA
OPHUCHTUPOBATLECA B MHUPE BEIUICCTB U OOBSICHEHHST XUMUYECKUX HBHGHHﬁ, HUMCIOINX MECTO B IIpUpPOAC, B HpaKTH‘IeCKOﬁ
NEeSITeNbHOCTH U TIOBCETHEBHOM JKU3HMU.

B mmaHe peanmzanyu TMEepBOOYEPEJHBIX BOCIUTATENBHBIX W Pa3BUBAMOIIUX (DYHKIHMHA IIEIOCTHON CHCTEMBI
cpeaHero o0Iero oopa3oBaHUs MPH H3YYEHHH MpeaMera «XUMHS» Ha yrIyOIEHHOM ypoBHE 0COOYI0 aKTyalbHOCTh
NproOPETAIOT TaKUe LENU U 3a1a4H, KakK:



o BOCHIHUTaHNE yOeKIEHHOCTH B MTO3HABAEMOCTH SIBJICHUU MPHUPOJIBI, YBAKEHHUS K IPOIECCY TBOPUECTBA B
o0JacT TEOpETHUECKUX M MPUKIIAJHBIX HCCIEOBAHUNA B XUMHUHU, (POPMUPOBAHIE MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

L Pa3BUTUC MOTUBAILIUHA K O6yLICHI/IIO 1 IIO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJJIIO U CAMOBOCIIUTAHUIO Ha
OCHOBC YCBOCHHA 061116‘-IGJ10BC‘{6CKI/IX HCHHOCTCﬁ;
L Pa3BUTUEC TTO3HABATECIIbHBIX HHTCPECOB, UHTCIUICKTYAJIbHBIX U TBOPYCCKUX CIIocOOHOCTEH 06yqa}0m1/1xcs1,

(dopMHpOBaHUE Y HUX CO3HATENHLHOTO OTHONICHUS K caMOOOPa30BaHUIO W HEMPEPHIBHOMY OOPa30BaHMIO KaK YCIOBUIO
yCIEenHOW NnpohecCHOHAIbHOW U OOIIECTBEHHOW NESTENbHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO U
MOTPeOHOCTH B 340POBOM 00pase KU3HH;

o ¢dopMHUpOBaHHE YMEHHH W HaBBIKOB Pa3yMHOTO NPUPOAONONB30BaHMS, PAa3BHTHE 3KOJIOTMYECKOI
KYJIBTYpBI, TproOpeTeHHe OMbITa 0OLIECTBEHHO-IOJIE3HON SKOJIOTUIECKOH ACSTEIEHOCTH.

OOmiee 49uCIIO YacoB, MPETYCMOTPEHHBIX MJIS M3YYEHHS XMMHU Ha YIUIyOJIEHHOM YPOBHE CpEIHEro OOIIero
oOpaszoBanus, cocrapisieT 204 gacos: B 10 kmacce — 102 waca (3 gaca B Hememo), B 11 kmacce — 102 yaca (3 vaca B
HEJICII0).



COJAEPKAHUE OBYYEHUS

10 KJIACC

OPTAHUYECKAS XUMUS

TeopeTudyecKkue 0CHOBbI OPraHUYeCKOH XUMMU.

[IpenmMer 1 3HaUEHNE OPrAaHUYECKOW XUMHH, TIPEACTABICHHE O MHOTOO0Opa3HH OPraHNIECKUX COSTUHEHHN.

DJEeKTPOHHOE CTPOCHHE aToMa YIJepojia: OCHOBHOE M BO30YXAEHHOE COCTOSHUS. BalleHTHbIe BO3MOKHOCTH
aTomMa yriepojga. XHUMHUYECKas CBsI3b B OPraHMYECKHX COEAMHEHHMAX. THUMNbl THOPUAW3ALMH aTOMHBIX OpOHUTaen
yraepona. MexaHuzMbl 00pa30oBaHHsS KOBaJEHTHOH CBS3M (OOMEHHBIA W JOHOPHO-aKIENTOPHBIHN). THIBI IepeKphIBaHUS
aTOMHBIX opOuTanedd, o- u m-cBsa3u. OmuHapHas, MBOIHAs W TpowHas cBsA3b. CIOCOOBI pa3phiBa CBA3EH B MOJEKYIIAX
oprannueckux BemecTs. [loHsTHE 0 CBOOOIHOM paauKaie, Hykiaeopuie u aeKTpoduIe.

Teopusa cTpoeHHsI opraHndeckux coenuHeHuid A.M. BytinepoBa U cOBpeMEHHbIE MPEACTABICHUS O CTPYKTYpE
MOJIEKYJL. 3HAu€HHE TEOPHH CTPOEHUS OPTaHWYEeCKHX COeNWHEHWH. MOoNeKynsapHble W CTPYKTypHBIE (OPMYIIBI.
CtpykTypHBIe (QOpMYJBI Pa3lUYHBIX BUAOB: pa3BEpHyTas, COKpaméHHas, ckeneTHas. M3omepus. Buabl msomepuu:
CTPYKTypHasi, MPOCTPAaHCTBEHHAA. DIEKTPOHHBIE S(PPEKTH B MOJEKYJIaX OPraHWYeCKUX COSAWHEHHUH (MHIYKTUBHBIA W
Me30MEepHBIH 3P PEKTHI).

[IpencraBienue o KiaccUpUKALUU OpraHUYecKuX BemiecTB. [loHaTtue o ¢pyHKUMOHANBEHON Tpymme. ['omonorus.
l'omonorndeckue psapl. Cucrematmdyeckas HoMeHkiaTypa opranumdyeckux coeaunenuii (IUPAC) u TpuBmanbHbIC
Ha3BaHUS OTJIEIBHBIX TIPECTABUTEICH.

OcobenHocT ¥ Kiaccu(puKamus OpraHWYecKuX peaknuii. OKUCINTENbHO-BOCCTAHOBUTENBHBIE PEaKIMH B
OpraHNYeCcKON XUMUHU.

OKCTepUMEHTaIbHbBIE METOABl W3Y4YeHHMsS BEUIECTB W WX MPEBpAIlCHHW: O3HAKOMIIEHHE ¢ oOpa3namu
OpPraHWYEeCKUX BEMIECTB M MaTepHallaMHd Ha HMX OCHOBE, OIBITHI 10 TPEBPAICHHIO OPTraHUYEeCKHUX BEIIECTB IMPH
HarpeBaHuy (IUIaBJICHUE, OOYTIIMBAHNE W TOPEHUE), KOHCTPYHUPOBAHUE MOJIEIEH MOJIEKYJl OPraHMYECKHUX BELICCTB.

Yraesogopoasl.

Ankanel. ['omonmormyeckwii psig anmkaHoB, oOmas (opMmyna, HOMEHKIATypa W H30MEpHs. ODIEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOGHHE MOJNCKY] AJIKAHOB, SP -THOPHMAM3AIMS ATOMHBIX OpOMTANeHl yIiepoja, GO-CBA3b.
@u3nyecKre CBONCTBA AIKaHOB.

XWMHYECKHEe CBOWCTBA alKaHOB: pPEaKIMH 3aMelICHWs, W30MEpH3alliH, JeTHIPUPOBAHUSA, IHUKIN3AINH,
MUPONH3a, KpEeKUHTa, TopeHus. [IpeacraBienne o MeXaHU3Me PeaKIiii paIuKaaIbHOTO 3aMEIICHNSI.

Haxosxxzaenue B npupoae. CriocoOb! mony4yeHus: 1 MPUMEHEHUE aJIKaHOB.

Hukmoankansr. O0mas hopMyna, HOMeHKIaTypa U uzomepus. OCOOEHHOCTH CTPOCHHUS W XMMUYECKHUX CBOMCTB
MasbIX (IUKJIONPOMaH, MUKI00yTaH) U OOBIYHBIX (IMKIIOTICHTaH, [UKIOTEKCaH) MUKI0ATKaHOB. CIIOCOOBI MOTydeHUs |
MIPUMEHEHHUE IUKIIOATKAaHOB.

Ankenbl. ['oMonornyeckuit psia aakeHoB, oOmas GopMyia, HOMEHKIATypa. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOGHHE MOJIEKYJ AJIKEHOB, SP°-THOPHIM3ALMs ATOMHBIX OpOWTAlell yriepoia, o- M m-cBs3d. CTPyKTypHas H
reoMerpuyeckas (IUc-TpaHc-) wu3oMmepus. @Du3nveckne CBOWCTBA aJKEHOB. XHMHUYECKHE CBOWCTBA: PpEaKIUU
MIPUCOEANHEHHUS, 3aMeIIeHUus] B O-TIOJOXXKEHHE TpH JBOWHOM CBs3M, NOJMMEpW3allMud U okucieHus. llpasuio
MapxkoBarkoBa. KauecTBeHHBIE peakIny Ha IBOMHYIO CBsA3b. CITOCOOBI MOJTYYSHHS U IPUMEHEHHE aTKEHOB.

Anxanuensl. Kimaccudukanus ankananeHoB (CONpsKEHHBIE, M30JIMPOBAHHBIE, KyMyauposantvie). OCOOEHHOCTH
3JNIEKTPOHHOTO CTPOEHHUS U XMMHYECKHX CBOWCTB CONPSKEHHBIX AMEHOB, 1,2- n 1,4-npucoenunenue. [lommmepuzarus
COMPSDKEHHBIX TUEHOB. CIIOCOOBI MOTYYeHUS U IPUMEHEHHUE aJIKaTUCHOB.

Ankuabl. ['oMonorudeckuii psii ankuHOB, oOmias (opmyna, HOMEHKIATypa W HW30MepHus. OJNEeKTPOHHOE H
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AaJKHHOB, SP-THOpHUIM3alusi aTOMHBIX opOuTaneid yriepona. Dusmueckue
CBOMCTBAa aJIKMHOB. XWMHYECKHE CBOICTBA: PEaKIUH MPUCOSAMHEHHUS, AUMEPH3AIUN W TPUMEPHU3AINH, OKHCICHHUS.
KucnotHele cBOWCTBa anKWHOB, MMEKOIIMX KOHIEBYIO TPOHHYIO CBs3b. KauecTBEHHbBIE peakIUM Ha TPOMHYIO CBS3b.
CrniocoObI oy4eHus 1 NPUMEHEHHUE aJIKHHOB.

ApoMartuieckue yrieBoaopoasl (apeHsl). ['oMoIOrHYecKuit psij apeHoB, oOmas ¢Gopmysia, HOMEHKIATypa U
HU30MepHs. OJNEKTPOHHOE W TNPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH3osa. (Du3nMuecKkue CBOWCTBA apeHOB.
XUMHUYECKHEe CBOMCTBAa OEH30Ja M €ro rOMOJIOTOB: pEakUUH 3aMeUIeHUS B OCH30JbHOM KOJBIE M YIJIEBOAOPOAHOM
panukane, peakiuu MPHCOSIMHEHU, OKHCIEHHEe TOMOJIOroB Oen3ona. [IpencraBienue o0 OpUEHTHPYIOIIEM JEHCTBUH
3aMecTuTeNneil B O€H30JbHOM KOJIbIIE Ha MPUMEpPE aJIKMIBHBIX PaJKajoB, KapOOKCHIBHOW, THIPOKCUIHHON, aMHUHO- U
HUTPOIPYIIIBI, aTOMOB rajioreHoB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB ctuposna. [lomumepusanus ctupona. CrocoObl
MOJTy4eHUs ¥ TPUMEHEHNE apOMATHIECKIX YTIIEBOAOPOIOB.

[pupoansenii ra3. [lomytHeie HedTaHbIE Ta3bl. HedTh U €€ nporcxoxkaeHne. KaMeHHbIN yroyib U MPOJYKTHI €T0
nepepadoTku. CriocoObl nepepaOboTKH He(TH: NEPeroHKa, KPEKUHT (TePMUYECKUH, KaTaTUTHYECKUd), pU(OPMUHT,
nuponu3. [IpoaykTsl nepepaboTku HePTH, UX IPUMEHEHUE B IPOMBILUIEHHOCTH U B OBITY.

I'eneTndeckast CBSI3b MEXKAY Pa3TUIHBIME KJIACCAMH YTIIEBOIOPOJIOB.

ONEKTPOHHOE CTPOEHHE TaJOreHIIPOM3BOAHBIX  YIVIEBOAOPOJOB. Peaknuu 3aMemieHuss rajoreHa Ha
THIPOKCOTPYIITy, HUTPOTPYMIy, IHMAHOTPYMIly, aMHHOIpymIy. JIeficTBHME Ha TraloreHNpou3BOAHBIE BOJHOTO U
CIIUPTOBOTO pacTBOpa MIENOUYM. B3auMoJelcTBUE JUrajoreHaJIKaHOB C MarHueM ¢ UuHKOM. [loHsTtue o



METAJUIOOPraHUYEeCKUX COEAUHEHMsX. VICronp30BaHue TajloreHIPOU3BOAHBIX YITIEBOAOPOLOB B OBITY, TEXHUKE M IPU
CHHTE3€ OPraHUYECKHX BEIIECTB.

OKCIIepUMEHTANBHBIE METOABl M3YYEHHsI BEUIECTB W HMX NPEBpallCHU: H3ydyeHHe (PU3MYECKHX CBOMCTB
YTIIEBOJIOPOAOB (pacTBOPHUMOCTD), KAYECTBCHHBIX PEAKIMKA YTICBOMOPOIOB Pa3IUYHBIX KIIACCOB (0OCCIBEUMBAHUE
OpOMHON WJIM MOAHOW BOIBI, pacTBOpa II€pMaHraHaTa KaJus, B3aMMOJEWCTBHE AllETUICHA C aMMHAYHBIM PacTBOPOM
okcuna cepedpa(l)), kauecTBeHHOE OOHAPYKEHUE YIIIEPO/Ia U BOJIOPOJIa B OPTaHUYECKHX BEIIECTBAX, OMYYCHHE dTHIICHA
W W3y4YeHHE ero CBOMCTB, 03HakoMmieHHE ¢ Kojulekuusamu «Hedtb» 1 «Yromey, ¢ obpa3namu miaactMacc, KaydyKoB H
PE3UHBI, MOJETUPOBAHNE MOJIEKYJI YTIIEBOAOPOLOB U TAIOT€HIPOU3BOAHBIX YIIEBOAOPOIOB.

Kuciiopoacoaep:xainue oprannyeckue coeJuHEHMs.

[IpenenvHble omHOAaTOMHBIE ciUpThl. CTpoeHUe MOJeKys (Ha MpUMepe METaHoNa M dTaHoia). | OMOTOorHuecKuii
psin, obmwas Gopmyia, H30Mepusl, HOMEHKIAaTypa U Knaccupukanus. Ousnyeckue CBONCTBA NPEAEIbHBIX OAHOATOMHBIX
cnupToB. BonopoaHele CBA3M MEXAYy MOJEKYJIaMH CIHUPTOB. XHUMHUYECKHE CBOMCTBA: pEakUUM 3aMEIleHHs,
JeTUAPaTaIli, OKUCIICHUS, B3aUMOJICHCTBUE C OPraHUUECKUMH U HEOPraHWYEeCKUMH KHcIoTaMU. KauecTBeHHAs peakust
Ha OJTHOATOMHBIE CIUPTHI. JleliCTBHE 3TaHONa MU METAaHOJIa Ha OpraHu3M uesnoBeka. CocoObl MOMydYeHUsl 1 IPUMEHEHHE
OJHOATOMHBIX CIIMPTOB.

[Ipocteie 3¢upel, HOMEHKIaTypa U u3oMepusi. OcoOOEHHOCTH PU3MYECKUX U XUMHUUECKUX CBOHCTB.

MHOroaToMHbIE CIOUPTHl — ATWICHTIUKONL W TiuiepuH. dusnyeckne M XUMHUYECKHE CBONCTBA: pPEaKIUH
3aMEIlEHMs], B3aUMOJECHCTBHE C OPraHHYECKUMH W HEOPraHWYECKHMH KHCJIOTaMM, KadeCTBEHHAs pEakUus Ha
MHOTOaTOMHBIE cIUPTHL. llpeacraBnenHne o MexaHn3Me peaknuii HykiIeopriIsHOTO 3aMenieHns. JleiicTBue Ha OpraHu3M
yenoBeka. CrocoObl MoTy4eHHs: ¥ IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHre MOJIEKYIIBI, B3AUMHOE BIUSTHUE THAPOKCOTPYIIBI U OeH301BHOTO sinpa. dru3nyueckue cBOWCTBA
¢enoma. OcoOeHHOCTH XWMHUYECKHX CBOWCTB (eHona. KauecTBeHHble peakiun Ha ¢eHol. TOKCHYHOCTH (peHoa.
CrniocoOsI otydeHust ¥ npuMeHeHue ¢penona. GenondopmansaerugHas cMoa.

KapOoHunbHble cOeqMHEHMST — ajibleTWAbl M KETOHBI. JJIEKTPOHHOE CTPOCHHE KapOOHWIIBHOW TpYIIIEL.
I'omonoruyeckue psiapl aIbAETHIOB U KETOHOB, oOmas (opmyna, u3oMepusi 1 HOMEHKIaTypa. PU3HUECKUe CBOWCTBA
AJIbJACTUI0OB MW KCETOHOB. XUMHUYECKHE CBOMCTBA AIBJACTUA0B MW KETOHOB: pPCAKIUH TPUCOCIUHCHUA. Oxucienne
AJIBACTUA0B, KAUCCTBCHHBIC PCAKIIUN HA aJIbACTUIbI. CHOCOGI)I IMOJYUYCHU U MPUMCHCHUC aJIbACTHI0B 1 KETOHOB.

OnHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KHCIOTH. OCOOCHHOCTH CTPOCHHUS MOJIEKYJ KapOOHOBBIX KHCIOT.
W3omepus u HoMmeHkiIaTypa. Pu3nuuecKkue CBOMCTBAa OJHOOCHOBHBIX IpENeNbHBIX KapOOHOBBIX KHCIOT. Bomopoansie
CBSI3U MEXKAY MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKHE CBOMCTBA: KUCIOTHBIE CBOHCTBA, Peakus dTepuUKaIny,
peakMd € YYacTHEM YIJIEBOJOPOJHOro paaukana. OcoOEHHOCTH CBOMCTB MypaBbMHOM Kuciotel. [lonatue o
MPOM3BOJHBIX KAapOOHOBBIX KHUCIOT — CIOXHBIX 3(upax. MHoroobpasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB
HCMPEACIBbHBIX W apOMATHYCCKHUX Kap6OHOBLIX KHUCJIOT, ILI/IKap6OHOBBIX KHUCJIOT, FI/II[pOKCI/IK&pGOHOBLIX KHCIIOT.
[IpenacraBuTeny BBICIIMX KapOOHOBBIX KHUCIIOT: CTEAPWHOBAs, MaJbMUTHHOBAs, OJICMHOBAS, JUHOLEEAs, IUHOLEHOBAs
KHUCIOTHL. CriocoObl MOTyYeHHUs] U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxable 3¢upbl. 'omonmornueckuii psg, obmas dopmyna, U30MepHs M HOMEHKJIATypa. DU3HUECKHe U
XUMUYECKHE CBOMCTBA: THIPOJIU3 B KUCIION U ILIEJIOYHOM Cpele.

Kuper. Crpoenne, ¢usndyeckne M XMMHUYECKHE CBOIMCTBA >KMPOB: TMAPOJHM3 B KHCIOHW M LIEJOYHON cpene.
Oco0eHHOCTH CBOWCTB >KUPOB, COACPIKAIINX OCTATKH HEMPEAETbHBIX KUPHBIX KUCIOT. JKUPBI B IPUpOJIE.

MpU1a KaK COJU BBICIINAX KapOOHOBBIX KHCJIOT, MX MOIOIIEe JIcHCTBHE.

OOmast xapakTepucTuka yrieBonoB. Kiaccupukanus yrieBogoB (MOHO-, 1U- W TOJHCaXapHIbI).
MoHocaxapusl: TJI0K03a, (PyKTO3a, Tajakros3a, pudo3a, ne3okcupubosza. duszndeckue CBOHCTBA M HAXOXKICHHE B
npupoge. dorocuHre3. XUMHUYECKUE CBOMCTBA IVIFOKO3bL: PEAKIMM C YYACTHEM CIIMPTOBBIX W AJIBJECTUIHOW IpYyIL,
CIIHPTOBOE W MOJIOYHOKHCIIOE OpoxkeHue. [IpuMeHeHHe TIIIOKO3bl, €€ 3HaueHHWEe B KU3HEJCSTEIBHOCTH OpraHu3Ma.
Hucaxapuisl: caxapo3a, MaJIbTO3a U JIakTo3a. BoccTaHaBnuBaroliMe ¥ HEBOCCTaHABIMBAIOLINE AMcaxapuibl. [ uuponus
nucaxapunoB. Haxoxnenue B mpupone u npuMeHenue. [lonmcaxapuapl: kpaxmall, ITMKOTeH U Hemnoiosa. CTpoeHue
MaKpOMOJIEKYJI Kpaxmaia, TIMKOT€Ha W IEeJUTIoNio3bl. DU3MUecKrue CBOWCTBA Kpaxmala W IEJUTIONIO3bl. XUMHUYECKHe
CBOWCTBa Kpaxmalja: THIPOJIM3, KAueCTBEHHas peakuusi ¢ HMOJOM. XHUMHUYECKHE CBOWCTBA ULEJUIIONIO3bI: THIPOJIN3,
noiy4yeHue 3¢pupoB Lemono3sl. [lonatue 00 MCKyCCTBEHHBIX BOJIOKHAX (BHUCKO03a, alleTaTHBIN MIENK).

3KCHepI/IMeHTaHBHBIe METOAbI M3Y4YCHUSA BCHICCTB U UX HpeBpaHIeHHﬁ: pPaCcTBOPUMOCTL pPa3IMYHBIX CIIMPTOB B
BOJIC, B3aUMOJICHCTBUE 3TaHONA C HATPHEM, OKHCJICHUE JTHUIIOBOIO CIUPTa B ajbJIeTH] Ha PACKAIEHHOH MeIHOU
MIPOBOJIOKE, OKHUCJICHHE OSTHJIOBOTO CHHMPTAa IWXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BaHHE BHEOMATEPHUAIIOB),
KauecTBEHHbIE peaklWu Ha aipIeruiasl (¢ rugpokcuaom anammuHcepebpa(l) m ruapoxcumom memu(ll)), peaxums
mmnepuHa ¢ ruapokcuaoM meau(ll), xummuueckne cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBHE pacTBOpa
III0KO3BI ¢ TuApokcuaoM meau(ll), B3aumopaeiicTBre Kpaxmana ¢ HOJIOM, PEIIeHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM
«Cruptsl ¥ Genons», «KapooHoBbie KUCTOTHL. CII0KHBIE SUPHD».

A3zoTcoaep:kaliie OpraHuyecKre coeANHeHus.

AMUHBI — OpraHHUYecKUe MPON3BOAHbIE aMMuaka. Kinaccupukanus aMuHOB: anudaTHdecKue U apoMaTHUECKHE;
NepBUYHbIC, BTOPUYHbIE U TpeTH4yHble. CTpoeHHe MONEKyI, o0mas GpopMyia, H30MepHs, HOMEHKIATYpa U (U3MUECKUE



cBOMcTBa. XHMMHYECKOE CBOMCTBAa alu(aTHUCCKUX aMHHOB. OCHOBHBIC CBOWCTBA, AJKHJIMPOBAaHUE, B3aUMOJICHCTBHE
MEPBUYHBIX AMHHOB C a30THUCTOM KUCIOTON. COJH aJKUIaMMOHWMS.

AHWIIMH — TpEJCTaBUTEIb aMUHOB apomaTuueckoro psiaa. CTpoeHue aHWIMHA. B3auMHOE BIHSHHE TPYHI
aTOMOB B MouieKkyne aHwinHa. OCOOEHHOCTH XMMHYECKHX CBOMCTB aHWINHA. KauecTBeHHbIE peaknyWy Ha aHIIWH.
Crroco0sI oydeHns 1 IpuMeHeHne anudarndecknx aMiuHOB. [lodydenne aHIMHA 13 HUTPOOEH30Ia.

AmuHokucnotsl. HomeHnknatypa u uzomepus. OTAenbHBIE NMPEACTABUTENN O-aMUHOKHCIOT: TJIMLUH, alaHuH.
dusnyeckre CBOHCTBA aMHUHOKHCIOT. XHMHYECKHE CBOHCTBA aMHUHOKHCIOT KakK aMQOTEpHBIX OpPraHMYECKHX
COEIMHEeHH, peakius MONUKOHICHCAIlK, 00pa3oBaHWE MENTHIHOW CBS3W. buonormueckoe 3HaYeHHE aMHUHOKHCIIOT.
CuHTE3 ¥ TUAPOITN3 TIENTHIIOB.

Benku xak mpupoaneie monumepsl. llepBuuHas, BTOpWYHAs M TPETHYHAs CTPYKTypa OelKoB. XHUMHUYECKHE
CBOMCTBa OEIKOB: THAPOJIN3, ACHATYpAIHs, KAUeCTBEHHbBIE PEaKIIny Ha OEIKH.

OKCepUMeHTaJbHbBIE METOABl HM3y4YeHHs BEIIeCTB M WX NPEBpalleHWi: pacTBOpeHHe OeNnKOB B BOJE,
JeHaTypauusi OelKOB MpH HarpeBaHUM, I[BETHBIC peakluH Ha OENKH, PEeLICHHWE SKCIHEPUMEHTANBHBIX 337ad M0 TeMaM
«A30TCcoaeprKalie OpraHndeckie CoeMHEHNsD U «Pacro3HaBaHne OPraHNYeCKUX COEIMHEHUI.

BpicoKOMOJIeKYJISIPHbIE COeTUHEHUS.

OCHOBHBIE TOHATHS XUMHHU BBICOKOMOJIEKYJSPHBIX COEJUHEHHN: MOHOMEp, IOJIUMEpP, CTPYKTYpPHOE 3BEHO,
CTENEHb MONMMEPHU3alNK, CpEeAHAsd MOJeKyaspHas wmacca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJEKYJIAPHBIX
COEMHEHHI — ITOIMMEPHU3ANNS U TIOJTHKOHIEHCAIIS.

[Tomumeprpie Matepuanbl. llmactmacchl (TOMMATHIICH, TIOJNHIPOIMICH, TTOIWBUHWIXIOPHT, TOIUCTAPOI,
MOJMMETHUIIMETaKpHIIAT, IONUKapOOHATHI, MOoNMUATHIeHTepedTanat). Y Tunuzanus u nepepaboTka IIacTHKA.

DacToMephl: HaTYpaIbHBIH Kay4dyK, CHHTETHUCCKUE KaydyKH (OyTaIueHOBBIN, XJIOPOIPEHOBbIN, H30MPEHOBBIH)
U CWIMKOHBL Pe3una.

Bonokna: HarypanbHble (XJOMOK, IIEpPCTh, MIENK), HCKYCCTBEHHBIE (BHUCKO3a, AalleTaTHOE BOJIOKHO),
CHUHTETHYECKHe (KalpoH U JaBcaH).

[Tonmnmeps! cnenmanbHOTO HazHa4deHHS (Te(IIOH, KEBIap, 3JIEKTPOMPOBOMIAIINE IOJIHMEPHI, OHOpasiiaraeMble
MOJIUMEPHI).

DKclepuMeHTaNbHBIE METOJIbl H3YUEHHsI BEIIECTB U UX MPEBPAIICHUI: 03HAKOMIICHHE C 00pa3liaMH PUPOTHBIX
M UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4dyKOB, pelIeHHe SKCIEPUMEHTANBHBIX 331ad 1mo Teme «Pacrmo3naBanme
MJIACTMACC ¥ BOJIOKOH.

PacuérHsble 3anaun.

Haxoxnenne MoneKyIsspHOH (GOpMYITbI OPraHUYECKOTO COSIMHEHHUS 10 MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIINX
B €r0 COCTaB, HAXOXKICHWE MOJICKYJISIpHOW (POPMYIBI OPraHMYECKOTO COeAMHEHHUS 1Mo Macce (00bhEMy) MPOIYKTOB
CrOpaHus, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOJYKTOB PEaKIUH W/WJIM UCXOIHBIX BEIIECTB, YCTAHOBJICHHE
CTPYKTYPHOH (OpPMYJIbl OPTaHUYECKOI'O BEIIECTBA HA OCHOBE €r0 XMMHUYECKMX CBOWCTB HJIM CIIOCOOOB MOJYYCHHS,
OTIpe/ieTIeHre JOIH BBIX0/a TPOAYKTa PEaKIUU OT TEOPETUIECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanm3zamus MeXnpeqMeTHBIX CBA3EH MpU M3yUYE€HUH OpraHuveckoit XxuMuu B 10 Kjjacce OCyIIECTBISETCS Yepes
WCTIONIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHSATHHA, TaK W TOHSATHHA, MPUHITHIX B OTACIBHBIX IpeaMeTax
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01IMe eCTeCTBEHHO-HAYYHbIE TOHSATHUS: SBJICHHE, HAYYHBIH (aKkT, THIOTE3a, TCOPHs, 3aKOH, aHAJIU3, CHUHTE3,
KJaccuuKanms, HaOoAeHUe, U3MEPEHHe, SKCIIEPUMEHT, MOJIENb, MOICITHPOBAHHE.

®dusuka: MaTepusi, aTOM, DIIEKTPOH, MPOTOH, HEHTPOH, MOJEKYJa, SHEPTETHUECKUN YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEUIeCTBa, (PU3NUECKUE BEJTMYUHBI, EIMHUIIBI H3MEPEHUs], CKOPOCTh, SHEPTHs, Macca.

buonorus: kmerka, opraHu3M, JKOCHUCTeMa, Owocdepa, MeTaboIM3M, HACICACTBEHHOCTh, aBTOTPOMHBIM H
reTepoTpo(HBIA THI MUTaHUs, OpokeHHe, (POTOCHHTE3, IbIXaHWE, OCNIKH, YIJICBOJBI, JKUPbI, HyKIEUHOBBIC KHCIIOTHI,
(bepMeHTEI.

I'eorpadus: none3Hpie UCKOMaeMbIe, TOTLTUBO.

TexHomorus: MNUIIEBBIE MPOAYKTHI, OCHOBBI PAaLlMOHAJIBHOIO IHTAHMS, MOIOIIME CPEACTBA, MaTepUalbl U3
HCKYCCTBEHHBIX U CHHTETUUECKHX BOJIOKOH.

11 KJIACC

OBILIIAA N HEOPTAHUYECKAS XUMUSA

TeopeTuyeckue OCHOBbLI XMMUH.

Atom. CocTaB aTOMHBIX sifep. XUMHYECKui anmeMmeHT. M3orombl. CTpoeHUE DIIEKTPOHHBIX 000JOYEK aTOMOB,
KBaHTOBBIC YHWCIIA. JHEPreTHYECKHe YPOBHM M TOAYPOBHU. ATOoMHBIe opOutanu. Knaccudukarnms XuMUYEeCKHX
3JIEMEHTOB (S-, P-, d-, f-aneMenThI). PacnpeneneHue 3JIeKTPOHOB 10 ATOMHBIM OPOUTATISIM. DJICKTPOHHBIE KOH(DUTYpaIiu
aTOMOB JJIEMEHTOB TEPBOTO—YETBEPTOrO TIEPHOJOB B OCHOBHOM U BO30YXAEHHOM COCTOSIHHH, JJIEKTPOHHBIC
KOH(UTYpaUU HOHOB. DIEKTPOOTPUIIATEIHLHOCTb.

Ilepuoanueckuit 3axkoH u Ilepumonuueckas cucremMa xumuueckux i3nemeHtoB .M. MengeneeBa. CBs3b
MEepUOJUYECKOTO 3aKOoHa W IlepuoanvecKkod CUCTEMBl XMMHYECKHX JJIEMEHTOB C COBPEMEHHOM Teopuel CTpOeHUs



aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XMMHYECKHX O3JEMEHTOB M O00pa3yeMbIX WMH MPOCTBIX M CIOKHBIX
BEIIIECTB I10 TPYIIIaM U TIeproiaM. 3HadeHre neproandeckoro 3akona /.M. Menzaeneena.

Xumuueckast CBs3b. BUIbI XUMUYECKOH CBS3M: KOBaJICHTHAsI, MOHHAsI, MeTaJlTnuecKas. MexaHu3Mbl 00pa3oBaHUsI
KOBaJICHTHOH CBs3M: OOMEHHBIA M JOHOPHO-aKIENTOPHBIA. DHEPTus M JUihHA CBs3U. [loMspHOCT, HANPaBICHHOCTHh U
HAaCBIIIAEMOCTh KOBaJICHTHOU cBs3U. KpaTHble cBs3U. BomopoaHas cBsi3b. MeXMOIIEKYIISIpHbIE B3aUMOJICHCTBHUS.

BaneHTHOCTP M BaJIeHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JEKTPOHHOM CTPYKTYpBl MOJEKYJI C UX
reOMETPHUUYECKHM CTPOSHHEM (Ha IIPUMEPE COSAMHEHHI JIEMEHTOB BTOPOT'O MEPHOJIA).

[IpencraBienne 0 KOMIUIEKCHBIX coequHeHnsax. (CocTaB KOMIUIEKCHOTO HWOHA: KOMILIEKCOOOpa3oBarTesb,
TUTaHbl. 3HAYeHNE KOMIUIEKCHBIX coenHeHu. [loHsITHe 0 KOOpAMHAIMOHHON XUMHUHL.

BemiectBa MOJIEKYJISIPHOTO UM HEMOJIEKYJISIPHOTO CTPOCHHS. THIBI KPUCTAIUIMYECKUX PEIETOK (CTPYKTYp) H
CBOICTBA BELIECTB.

[TonsTre o nucnepcHbIX cuctemax. VicTuHHBIE pacTBOpPHL. [IpencraBnenne o KOMTOUIHBIX pacTBopax. CocoOsI
BBIPaKEHMsI KOHLIEHTPALMK pacTBOPOB: MaccoBas J0Jsl BEIIECTBA B pacTBOPE, MOJIsIpHasl KOHLEHTpalus. HacelmeHnsie u
HEHAaCBIIIEHHbIE PaCTBOPHI, paCTBOPUMOCTh. KpucTtamnoruapatsl.

Krmaccudpukamuss © HOMEHKIATypa HEOPraHHYECKWX BEIIeCTB. |pHUBHANGHBIE HAa3BaHUS  OTACIBHBIX
MpeICTaBUTeNel HEOPraHMYECKUX BEIIECTB.

Knaccudpukanuss XuMHUYECKHX peakiiidi B HEOPraHUYECKOW W OPraHUYeCcKOW XMMHUH. 3aKOH COXPAaHEHHS MacChl
BEIIECTB; 3aKOH COXPAaHEHHS M MPEBPAIICHUS DHEPTUU MPH XUMHUYECKUX PeaKknuax. TeruioBsie 3(PPeKThl XUMHUIECKAX
peakuuil. TepMOXUMUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHUYECKOW peakiuu, e 3aBHCUMOCTh OT Pa3lIWYHBIX (akTOpoB. ['OMOTEHHBIE W T'€TEpPOTCHHEIC
peaknuu. Karanus u kaTanu3aTopsl.

OOpatumble W HeoOpaTHMble peakIuh. XUMHYeCKoe paBHOBecne. KOHCTaHTa XMMHYECKOTO PpaBHOBECHS.
@daxTophl, BIMIONIME HA IMOJIO)KEHHE XMMUYECKOIO PABHOBECHUS: TeMIlepaTypa, AAaBIEHHE M KOHLEHTPALUHU BEIIECTB,
ydacTByrowmux B peakuuu. [Ipunnun Jle [latense.

OnexTponutndeckas aucconuanus. CuibHBIC U Clladble 31eKTponuThl. Ctenens auccormanmi. Cpena BOAHBIX
pacTBOpPOB: KHCIOTHAsA, HeWTpaibHas, menodHas. Bomopoauerii mokasatens (pH) pacteopa. ['maponus coneii. Peakunn
HWOHHOT'O OOMEHa.

OKHCINTETHFHO-BOCCTAHOBUTENbHBIE peakiui. CreneHs okucnenns. OKUCIuTeNnbh U BocCTaHOBHTENb. [Iporieccs
OKHUCIICHUSI W BOCCTAHOBIICHHUS. BakHEWIWe OKHUCIWTEIN ¥ BOCCTAaHOBHUTENHW. MeEToj 3IeKTPOHHOrO OanaHca.
DJNEeKTPoNN3 pacTBOPOB U PaCcIUIaBOB BEIIECTB.

OKCTepUMEHTaIbHbIE METOJIBI M3YYeHHWs BEIIEeCTB M WX MPEBPAIICHUH: paszloXKeHHe MEpOKCHAA BOJOpOaa B
MPUCYTCTBHH KaTaIM3aTOpa, MOAEITH KPUCTATMYECKUX PEMIETOK, MPOBEACHNE pPeaklnii HOHHOTO OOMEHa, OIpe/lelieHre
CpeAbl pacTBOPOB C IMOMOIIbIO HHIUKATOPOB, W3yYCHHE BIMSHUS Pa3IMYHBIX (AKTOPOB HAa CKOPOCTh XUMHUYECKOU
peaKiny U MOJI0KEHUE XUMHUUECKOTO PAaBHOBECHS.

Heopranuyeckasi xumms.

[Tonoxxenne HemeTamwioB B [lepnonnyeckoli cucteme xumndeckunx sinementoB J[.M. MenneneeBa U 0coOeHHOCTH
CTpOeHHsS WX aToMOB. DHU3MUECKHE CBOMCTBA HEMETAUIOB. AJIIOTPONMUS HEMETAIOB (Ha MpUMEpPE KHUCIOpOJa, Cephl,
¢dbocdopa u yriepona).

Bonopon. Ilonmyuenwe, ¢Qusmueckne W XUMHYECKHWE CBOMCTBA: peakluu C MeTalUlaMH W HeMeTaulaMH,
BOCCTaHOBUTEJbHbIE CBOMCTBA. [ Uipubl. TOIMIMBHbBIE 3JIEMEHTHI.

lanorensl. HaxoxaeHwe B MpHpoOJE, CIOCOOBI MOJNydeHHs, (QHU3MYeCKHe U XHMHUYEeCKHe CBOMCTBA.
lamorenoBomopoapl. BakHeiimme KUCIOpOICcOoIepKaliine COSAMHEHUs TajioreHoB. JlabopaTopHble W TPOMBIILICHHBIE
CIOCOOBI MOTy4eHHUs TaJoreHoB. [IpumMeHeHne rajJoreHoB U UX COSTMHEHUH.

Kucnopon, o30H. JlaGoparopHble W TPOMBIIUIEHHBIE CIOCOOBI TOJy4deHHs Kuciopona. Dusnueckue wu
XMMHUYECKUE CBOMCTBA U IPUMEHEHHUE KUCIOpoia U 030Ha. OKCHIBI M TEPOKCHIBL.

Cepa. Haxoxnenue B mpupone, crnocoObl moiydyeHus, Qusndeckue U Xumuyeckue cBoictBa. CepoBOIOpO,
cynbdunel. Oxcun cepri(1V), okcun cepri(V1). Cepauctas u cepHas KUCIOTH U UX coyin. OCOOEHHOCTH CBOMCTB CEPHOM
KHucnoThl. [IpuMeHenue cepsl U €€ COeTMHEHNN.

Azot. Haxoxxnenue B mpupoze, criocoObl MoMydeHus], PU3NUECKUe H XUMUYECKHE CBOWCTBA. AMMHUAK, HUTPUABIL.
Oxcunpl a30Ta. A30THCTasI U a30THASI KACIOTH U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHenue azorta
Y €T0 COeMHEHUH. A30THBIE YJOOPEHNS.

®ocdop. Haxoxxaenue B mpupoze, cnocoObl MonydeHus, QU3NUecKue U XuMuueckue cBoiictBa. Dochuapl u
¢dochun. Oxcunbl hochopa, dpochopras kuciora u e€ conu. [Ipumenenue docdopa u ero coemuneruit. PochopHbie
yao0peHusi.

Yraepon, HaXOXKAEHUE B IPpUpoAe. AJUIOTpoIHbIe MoTUuduKanny. PU3NUEcKre 1 XUMUYECKHE CBOHCTBA POCTHIX
BellecTB, oOpa3oBaHHBIX yriaepogoM. Oxcun yriaepoma(ll), oxcua yraepoma(lV), yronpHas kKucinota U e€ COJM.
AKTHBHPOBaHHBIA yroib, agcopomms. Oymiepensl, rpadeH, yriaepoansie HaHOTPYOKu. [IpiMeHeHrne mpoCThIX BEIIECTB,
00pa30BaHHBIX YTIEPOJOM, U €TO COCAMHEHHM.



Kpemuwmii. Haxoxaenme B TpHpoie, CHOCOOBI MONMydeHHS, (U3MUECKHE W XUMHUYECKHe cBowcTBa. OKCHI
kpemuamsI(1V), KpeMHUEBass KUCIOTa, CUIWKATHL. lIprMeHeHMEe KpeMHUS W ero coemuHeHWd. CTEKNIo, ero MoJaydcHHE,
BUJIBI CTCKIIA.

[lonoxxenne wmetamuoB B Ilepuoanueckoil cucteMe XUMHUECKHX 3JeMEeHTOB. (OCOOEHHOCTH CTPOCHHSA
ANIEKTPOHHBIX 000JI0YeK aTOMOB MeTautoB. O0mue $pu3nvecKkre CBOMCTBa METaUIOB. [IpuMeHeHre MeTauioB B OBITY U
TexHuke. CrjiaBbl METaJLIOB.

DJEKTPOXUMHUYECKUH psii HanpsbKeHU MeTamuioB. OOmmue crocoObl MOyYeHHs METaIOB: THIPOMETAILTYPIHsL,
MUPOMETAILTYPrus, dJeKTpoMeTauryprus. [lorstre o koppo3uu metamoB. CriocoObI 3allIUTHI OT KOPPO3UH.

Oo6mas xapakrepructuka metauioB |A-rpymmer Ileprnomndeckoit cucTeMbl XUMHYECKHAX dJeMeHTOB. Hatpwii u
KaJIMii: Ioy4eHue, GU3NUecKie 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U MX COCTMHEHUH.

Oo6mas xapakrepuctuka metauioB |IA-rpymmer [leproandeckolt cucTeMbl XUMHYECKHAX AIIEMEHTOB. Marauii u
KalpIUil: TONy4YeHne, (U3NYecKne W XHMUYECKHe CBOMCTBA, MPUMEHEHHE IPOCTHIX BEIMIECTB W MX COCTUHEHHU.
JKéctkocTb BOzIBI U cITOCOOBI €€ yCTpaHeHUsL.

ANIOMHUHUI: TONydeHHe, (U3UYECKMe M XUMHUYECKHE CBOWMCTBA, NMPUMEHEHHE MPOCTOTO BEIIECTBA W €T0
coequHeHUH. AM(OTEpHBIE CBONCTBAa OKCHIA U THAPOKCUAA ATFOMUHHS, THAPOKCOKOMITIEKCH ATFOMIHHSL.

OOmast xapakTepucThka MeTauioB moOouHbsix moarpynm (b-rpynm) Ilepuoamueckoli cUCTEMBI XMMHUYECKUX
JIIEMEHTOB.

dusnveckrie 1 XUMHUYECKHE CBOMCTBa XpoMa U ero coeanaeHnit. Oxcuabl u ruapokcuabl xpoma(ll), xpoma(lll) u
xpoma(VI). XpoMaTsl 1 TUXpOMATHI, UX OKHUCIIUTENbHBIE CBOICTBA. [lomyueHne n mpuMeHeHre Xpoma.

du3nyecKkre W XMMHYECKHEe CBOMCTBA MapraHiia M ero coeauHeHwi. Baxueimme coemunenus maprauma(ll),
mapranna(lV), mapranmna(V1) u mapraama(VII). [lepmanranar kamusi, ero OKUCIUTENEHBIE CBOMCTBA.

dusnveckre ¥ XHMHYECKHE CBOWCTBA jkeie3a W ero coeamHeHuit. OKcuapl, THapokcuasl u conu xenesa(ll) u
xeneza(lll). [lonydyenue n npuMeHeHHe jKeIe3a U ero CIIaBoB.

DuU3MYeCKUe U XUMUYECKUE CBOMCTBA Meau W €€ coeauHeHuil. [lomydyeHue W npUMEHEHHWE MeOu U €€
COETMHECHUM.

[unk: nonydenue, pU3MUecKue U XMMUYSCKUE CBOMCTBA. AM(OTEpHBIC CBOMCTBA OKCHU/A U TUAPOKCHUIA IIMHKA,
THAPOKCOKOMIUIICKCHI IIMHKA. HpI/IMCHCHHe IOUHKAa U €1ro COGHHHCHHﬁ.

DKCTepUMEHTaIbHBIE METOIBI H3yUSHHSI BEIECTB M UX MPEBPAIEHUI: H3yUeHHe 00pa3Il0OB HEMETAIIOB, TOPEHHE
cepsl, hocdopa, xerneza, MarHus B KUCIOPO/ie, U3ydeHne KOJUIeKny «MeTallbl ¥ CIIaBb», B3aUMOICHCTBUE IIET0YHBIX
W IIETOYHO3EMENIbHBIX METAJUIOB C BOAOH (BO3MOXHO HCIIOJB30BaHUE BHICOMATEPHATIOB), B3aUMOJCHCTBHE LUHKA W
JKeJe3a ¢ pacTBOpPaMH KHCIOT U IIelOoYel, KaYeCTBEHHbIE Peaklii Ha HEOpPraHMYeCKHWe aHWOHBI, KaTHOH BOJOPOAA U
KaTHOHBl METaJJIOB, B3aMMOCHCTBHE TUAPOKCUIOB AFOMHUHUS M [IMHKA C PAaCTBOPAMH KHCJIOT M IIENIoYeH, pelreHue
SKCIIEpUMEHTANTBHBIX 33/1a4 1o TeMaMm «[ amoreHs», «Cepa u e€ coeAMHEHUs», «A30T U Qochop U MX COCTUHEHUSY,
«MeTambsl THaBHBIX MOATPYIID», «MeTaibl HO60‘IHBIX MOATPYIIID».

XuMus 4 )KU3Hb.

Ponp xumun B obecrieueHrH yCTOMYMBOTO Pa3BUTHA denoBedecTBa. [loHATHE 0 HAydHBIX METOAAaX MO3HAHUS U
METOA0JIOIrNn Hay4YHOI'O HUCCIICOOBAaHUS. HaquLIe IMPUHOHUIIBI opraHu3anuu XUMHYECKOT'O ITPOU3BO/JICTBA.
[IpombinuieHHbIe CTIOCOOBI TTOTyYeHUsT BAXKHEHIINX BEHIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHAKa, CEPHON KHUCIIOTHI,
MeTaHoja). [[poMbIuIeHHBIE CITOCOOB! MOTyUeHHS METAJUIOB U CIUTABOB. XMMHUECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeIbl
U ero nocneacTBus. Posib Xumun B 00ecriedeHUH SHEPreTHYECKOH 0€30MacHOCTH.

Xumusd U 310pOBbe YesoBeka. JlekapcTBeHHbIe cpencTBa. [IpaBuiia nConb30BaHus JIEKAPCTBEHHBIX MPENApaToB.
Ponb xuiMun B pa3BUTHH MEIHUIIAHBL.

XuMHsg THIOA: OCHOBHBIE KOMITOHEHTEI, MMIIEBLIE 100aBKH. Poiah XMMHH B 00ECHEUYECHHH IHINEBOMN
0e30macHOCTH.

Kocmernueckne u mapdromepHsle cpenctBa. beitoBas xumus. [IpaBmina ©e30macHOrO  HMCHOJIB30BAHHS
MperapaToB OBITOBOM XUMUM B MTOBCEIHEBHOM KU3HU.

XuMHS B CTPOUTENBCTBE: BAKHEHININE CTPOUTEIHHBIC MaTEPHAITBI (IIEMEHT, OSTOH).

XuMmHusl B CENTBCKOM X03s1iicTBe. OpraHnyeckre 1 MUHepallbHbIE yA00peHusI.

CoBpeMeHHbIE KOHCTPYKI[MOHHBIE MaTepHaibl, KPAacKH, CTEKJIO, KepaMuka. Marepuaibl Ui SJICKTPOHUKH.
Hanorexunonoruu.

Pacuérnele 3anaun.

Pacuérel: Macchl BenecTBa WiIM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce MM 00BEMY OZHOTO
W3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, Macchl (00bEMa, KOIMYECTBA BEIECTBA) MPOJYKTOB PEAKIUH, €CIIU OJHO W3
BEIIECTB UMEET NPUMeCH, Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTa PEaKIIMH, €CIM OJHO M3 BEIECTB JIAHO B
BUJIE PacTBOpA C ONpeeIEHHON MacCcOBO 10JIei pacTBOPEHHOTO BEIIECTBA, MACCOBOM J0JIM U MOJIIPHOM KOHIIEHTPALIH
BEIIECTBA B PACTBOPE, J0JIM BBIX0/1A MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeaMETHBIX CBsi3ei NpH HW3ydeHWH oOmeld u HeopraHmueckod xumuu B 11 Kmacce
OCYIIECTBIISICTCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHSATHH, MPUHITHIX B
OTJENBHBIX IPEMETaX €CTECTBEHHO-HAYIHOTO IIHKJIA.



OO01IKe ecTeCTBEHHO-HAYYHbIC IOHATHUSA: SABJCHHE, HAYYHBIH (hakKT, TUIIOTE3a, TCOPHs, 3aKOH, aHalli3, CHHTE3,
KJIaCCU(pHKAIHS, IEPHUOANYHOCTD, HAOIOICHUE, U3MEPEHHE, SKCIICPUMEHT, MO/JIC]Ib, MOJICIIUPOBAHHE.

®dusnka: MaTepus, MUKPOMUP, MAaKpPOMUP, aTOM, IJIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOMBI, PATUOAKTUBHOCTD,
MOJICKYJIa, JHEPTeTHYCCKUH YpPOBEHb, BEIIECTBO, TEIO0, OOBEM, arperarHoe COCTOSHUE BEIECTBA, HICAITHHBIA Ta3,
(hHM3uIecKue BEIMYNHEI, €IUHUITEI H3MEPEHHS, CKOPOCTh, SHEPTHS, Macca.

Buonorus: kierka, opraHusM, 3kocuctemMa, ouocdepa, MeTaboINU3M, MaKpPO- U MUKPOIJIEMEHTBI, OCIIKH, YKUPHI,
YIIICBOIbI, HYKJICHHOBBIC KHCIIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEILIECTB M MOTOK YHEPTHH B YKOCHCTEMaX.

I'eorpadus: MuHepabl, TOpHBIE TTOPOBI, TTOJIE3HBIE HCKOMIAeMbIe, TOIUIUBO, PECYPCHI.

TexHOMOTHSA: XUMHUYECKAsI IPOMBIIIUIEHHOCTh, METAJUTYPTUs, CTPOUTENBHBIE MaTePHAIbI, CEbCKOX03IICTBEHHOE
MPOU3BOJCTBO, MHINEBas MPOMBIIUICHHOCTh, (hapMalleBTUYECKas MPOMBINUICHHOCTh, MPOU3BOACTBO KOCMETHYECKHX
MperapaToB, MPOU3BOICTBO KOHCTPYKIIMOHHBIX MaT€PHAIIOB, JIEKTPOHHAS IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[UVIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI II0 O®U3HMKE HA VYPOBHE
YIJTYBJIEHHOM YPOBHE CPEJAHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBHM € CHCTEMHO-AESITEIBHOCTHBIM IOAXOAOM B CTPYKTYype JIMYHOCTHBIX PE3YJIbTATOB OCBOECHHMS
npeaMera «XUMUS» Ha YpPOBHE CpelHEro oOmero oOpa3oBaHMs BBIACICHBI CIEAYIOIIME COCTABISIONIME: OCO3HAHHE
00yJaIOIIMMICS POCCHUICKONW TPaKJAHCKOW WAEHTUYHOCTH;, TOTOBHOCTH K CaMOPA3BUTHIO, CaMOCTOSITENIbHOCTH M
CaMOOIIPECTCHNIO; HAIMYME MOTHBALIMU K O0YYECHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCsI PYKOBOJCTBOBATHCS
NPUHATEIME B OOIIECTBE MpPaBWIaMH M HOPMAaMHU IOBEACHUS, HaIW4YHe MPAaBOCO3HAHHUS, SKOJIOTHYECKOW KYyIbTYPHI;
CIIOCOOHOCTH CTaBUTH LIEH U CTPOUTD KU3HEHHBIE TIJIaHEI.

JImgaHOCTHBIE pe3yNbTaThl OCBOCHHS MPEAMETa «XHUMHUSD» OTPAXKatOT CPOPMHUPOBAHHOCTH OIBITA MIO3HABATEEHON
U IIPaKTHYECKOH JIESATEIBHOCTH 00YYaIOIMXCS B TIPOLIECCE Peann3alu 00pa3oBaTeIbHON AesITeNbHOCTH.

JImgaHOCTHBIE pe3yNbTaThl OCBOCHHS MPEAMETa «XUMHUSDY OTPAXKAIOT CPOPMHUPOBAHHOCTH OIBITA O3HABATEEHON
Y TIPaKTUIECKON MEeATeNTFHOCTH 00yJalomuXcs B MPOIIECCe PeaTn3aiiy 00pa3oBaTebHON JesTeTFHOCTH, B TOM YHCIIE B
YJacTu:

1) rpamIaHCcKOro BOCIMTAHMS:

OCO3HaHUsl OOYYAIONIMMHCS CBOMX KOHCTHUTYIIMOHHBIX IIpaB M OO0S3aHHOCTEH, YBaXEHHA K 3aKOHY U
MIPaBOIOPATKY;

MMpEACTaBJICHUA O COIMAIILHBIX HOPMaxX U MpaBujiaX MCKINIYHOCTHBIX OTHOIIIEHUHN B KOJITICKTUBCE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIHHOCTH IPH CO3JAaHUH YUEOHBIX MPOCKTOB, PEIICHNN y4eOHBIX U
MMO3HABATENBHBIX 33/1a4, BRIIOJTHEHHN XUMAYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMATh M TNPHHUMATh MOTHUBBI, HAMEPEHUS, JOTMKY M apryMEHThl JPYTUX NpH aHaju3e
Pa3IMYHBIX BUIOB yUeOHOM NesTebHOCTH;

2) IaTPHOTUYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOI'O OTHOIICHHA K HCTOPHUICCKOMY U HAYUHOMY HACJICAUIO OTEUYECTBEHHOM XHUMUH,

YBa)KEHHS K MPOLiEcCy TBOPYECTBA B OOJACTH TEOPUU M MPAKTHUYECCKOTO NPHIIOKECHUSI XUMHUH, OCO3HAHHS TOTO,
YTO JaHHBIE HAYKH €CTh pe3yJabTaT UINTEIbHBIX HAONIOACHNH, KPOIOTIMBBIX JKCIEPUMEHTAIBHBIX IIOWCKOB,
MTOCTOSTHHOTO TPy/1a YYEHBIX U IPAKTHKOB;

HMHTCPECAa W INO3HABATCJIbHBIX MOTHUBOB B MOJYUYCHHU U IMOCICAYIOIIEM aHalIMU3C I/IH(bOpMaHI/II/I 0 HEpCAOBBIX
JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPAaBCTBCHHOI'O CO3HAHUA, STUUCCKOI'O ITIOBEACHMA

CHOCOGHOCTI/I OLICHMBATbL CUTyalluHh, CBA3AHHBIC C XHUMHUYCCKUMHU ABJICHUAMH, U I[PUHUMATb OCO3HAHHBLIC
pelIeHus, OPUEHTUPYICh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;

TOTOBHOCTHU OLICHUBATH cBOE IMMOBCJICHUC U IIOCTYIIKHU CBOUX TOB&pHHIGfI C HOSI/I].[I/IfI HPABCTBCHHBIX U MPABOBLIX
HOPM U C yU4€TOM OCO3HAHUS MOCIEICTBHI MOCTYIIKOB;

4) ¢popMHUpOBaHUS KYJIbTYPbI 310POBbSI:

MTOHUMAaHUS IIEHHOCTE! 3J0pPOBOT0 U 0€30MmacHOro 00pasa KU3HU, HeOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K
cOOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

coOJIFOIeHrsT TIpaBuJI OE30MacHOTO OOpallleHUs] C BEIIeCTBAMHU B OBITY, TOBCETHEBHOW XHU3HU, B TPYJIOBOU
NeSTeNLHOCTH;

IMOHMMaHWsA HEHHOCTU IPpaBUJI HMHAWBUAYAJIBHOI'O MW KOJIJICKTUBHOI'O 0e30MacHoOTO IMMOBCJCHUA B CHUTYyalUsX,
YTPOKAIOUINX 37I0POBBIO U JKU3HH JIIOJICH;

OCO3HAHUS TOCJICACTBUI U HENIPUATHSI BPEIHBIX MPUBBIYEK (YIIOTPEOIEHHUS aIKOT OIS, HAPKOTUKOB, KypeHHs);

5) TpynoBoro BocnuTaHus:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Y4eOHO-MCCIICIOBATEIbCKON AEATEIBbHOCTH, OOIIECTBEHHO IIOJIC3HOM,
TBOPUYECKOM U APYTUX BHIAX ACITEIBHOCTH;

YCTAaHOBKM Ha AKTHUBHOE YYacTHE B PEIIECHHM MPAKTUYECKHUX 3a/1a4 COLMAIbHOW HANpaBIEHHOCTH (B paMKax
CBOETO KJIACCa, IMIKOJIBI);

MHTEpeca K NMPAKTUYECKOMY H3Y4YEHHIO MpogeccHil pa3IMyHOrO pojaa, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHS
MNPEAMETHBIX 3HAHUHN IO XUMUMU;

YBaXEHUS K TPYLY, JIOJSM TPYJa U pe3yibTaTaM TPYAOBOH ACSTEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBHIOOpPY WHAMBHAYaJbHOW TpaeKTOpHH oOpa3oBaHus, Oymaymieil mpodeccuu u
peanu3anyuy cOOCTBEHHBIX KHU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMUH, HHTEPECOB U
nmoTpeOHOCTel 00IIeCcTBa;

6) 3K0JI0rMYECKOT0 BOCITMTAHUS:

9KOJIOTHYECKH LIEJIeCO00Pa3HOro OTHOILICHHUS K MPUPOJE KAK HCTOYHUKY CYLIECTBOBAHUS KU3HH Ha 3eMIle;

NOHUMAaHUSl TI00ATBHOTO XapakTepa SKOJOTHUECKHX NpoOjieM, BIMAHUS JKOHOMHUYECKMX MPOLECCOB Ha
COCTOSIHHE MPUPOJTHON U COLUATIBHOU CpEIbl;

OCO3HaHUSl HEOOXOAMMOCTH HWCIIOJIb30BAaHUS AOCTIDKEHUH XHMHHW Ui PEIISHHs] BOIIPOCOB pPalMOHAIBHOTO
MIPUPOIOTIOIb30BAHHNS;



AKTUBHOT'O HENPUATHUS JEHUCTBUM, MPUHOCSIIMX BpPEJl OKPYKaIOIIEH MPUPOTHON cpelie, yMEHHUS MPOrHO3UPOBATh
HEOJIarOMPHUATHBIC SKOJIOTUIECKHE MTOCIIEACTBUS IPEIPUHUMACMBIX JCHCTBHI U IPEIOTBPAIATh HUX;

HAIWYUS  Pa3BUTOTO OKOJIOTUYECKOTO  MBIIIJICHHUS, OKOJIOTUYECKOW KYJIBTYpPBI, OIBITa JeATENbHOCTH
JKOJIOTHYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBAaThCS HMH B TII03HABATENIbHOH, KOMMYHWUKAaTUBHOW U
COLMAIbHOMN MPAKTUKE, CIIOCOOHOCTH M YMEHHSI aKTUBHO IMPOTUBOCTOSTH HICOIOTHH XeMO(OOHH;

7) 1EHHOCTH HAYYHOT'0 NO3HAHUSL:

MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHKH;

MOHUMAaHUS CHCIU(PUKH XUMUU KaK HAyKH, OCO3HAHHS €€ poiu B (OPMUPOBAHUM PAIMOHAIBHOIO HAYYHOTO
MBIIUICHHS, CO3/IaHUU IICJIOCTHOTO TPEACTABICHHS 00 OKPYXKAIOIIeM MHUPE KaK O €AMHCTBE MPHUPOJIBLI U YCIOBEKa, B
MMO3HAHWH MTPUPOTHBIX 3aKOHOMEPHOCTEH U PelIeHHH po0IeM COXpaHEeHUs IPUPOJHOTO PABHOBECHS;

yOexxAEHHOCTH B OCO0OM 3HAYMMOCTH XHMHH /IS COBPEMEHHON NMBWIM3AIMH: B €€ TYMaHHUCTHYECKOMH
HaIpPaBJIEHHOCTH W BAYXHON POJIU B CO3JaHUU HOBOUM 0a3bl MaTEpUANBHOHN KYJIBTYpPHI, B PEHICHUH TJI00ATBHBIX TPOOIeM
YCTOWYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOI, SHEPTeTHYECKOH, MHIIEBOW W HKOJIOTHYECKOW 0e30MmacHOCTH, B
Pa3BUTUU MEAMIIMHBI, OOECIIEYCHUH YCIOBHI YCIIENTHOTO TPyJa W SKOJOTHYECKH KOM(BOPTHON KU3HU KaXJIOTO WIeHA
o011ecTBa;

€CTECTBEHHO-HAYYHOU IPAMOTHOCTH: TOHUMAHHUSI CYIITHOCTH METOOB IMO3HAHMUSI, UCTIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJIB30BaTh IMOyYaeMble 3HAHUA IS aHaIn3a M OOBSICHEHUS SBICHUH OKpPY)KAIOIIEro MUpa U
MMPOUCXOOAIINX B HEM I/I3M€HCHI/II\/'I, YMC€HUA [O€1aTbhb 000CHOBaHHBLIE 3aKJIIOUYEHUS Ha OCHOBE Hay4YHBIX q)aKTOB u
HUMCIOMINXCA NaHHBIX C LCJIbIO MMOJTYUYCHUSA JOCTOBCPHBIX BBHIBOAOB,

CIIOCOOHOCTH CaMOCTOSITENIFHO FHCIIOJIB30BaTh XUMHUYECKHWE 3HAHWS JUIA pEIIeHHS MpoOJieM B pealbHBIX
KU3HEHHBIX CUTYaIUsIX;

MHTepeca K MO3HAHUIO, UCCIIeI0BaTEeIbCKOMN e TeTbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY OOPa30BaHUIO W CaMOOOPA30BAHHIO, K AKTHBHOMY IIOJYYIECHHUIO
HOBBIX 3HAHHI TT0 XMMHH B COOTBETCTBHH C )KHU3HEHHBIMH TTOTPEOHOCTSIMI;

HUHTEpeca K 0COOEHHOCTSM TPy/ia B pa3IUYHbIX cepax npodecCunoHaIbHON AeATEIbHOCTH.

METANIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIE Pe3yNbTaThl OCBOSHHS MPOrpaMMBbl 110 XHMHH Ha YpOBHE CpemHero oOmiero oOpa3oBaHUs
BKJIIOYAIOT:

3HaYUMBbIe Ui (POPMHPOBAHWS MHUPOBO33PEHHS OOYYAIOIIUXCS MEKIUCIHUIDIMHAPHBIE (MEXIIpEeIMETHbIE)
oOIlleHayYHbIe TOHSATHS, OTPaXKAIOMIME IIEIOCTHOCTh HAYyYHOW KapTHHBI MUpa W CHeNUu(UKYy METOIOB ITO3HAHUS,
WCTIONIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPIHs, SBJIICHHE, MPOIECC, CHCTeMa, Hay4HBIH (axT,
MPUHIIMIL, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSI, UccIleJoBaHUe, HAOIOICHNE, U3MEPEHHUE, IKCTIEPUMEHT U JIPYTHUE);

YHHUBEpCAIbHbIE yueOHble NeHCTBUS (II03HABAaTEIbHBIE, KOMMYHHUKATUBHEIE, PETYJISTHBHEIE), 00ECTICUNBAIOIIIE
(dhopMupoBaHue QPyHKIIMOHATHLHONW I'PAMOTHOCTH M COLIMAILHON KOMIIETCHIIUH 00YYarOIINXCs;

CIOCOOHOCTh OOYYaIOUIMXCS HCIOIB30BAaTh OCBOCHHBIE MEKAMCIHUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS W
YHHUBEpCaIbHBIE YIeOHbIC AEWCTBHUS B TIO3HABATEIIFHON U COMAIHHON MPAKTHKE.

MeranpeaMeTHbIE pPe3ylbTaThl OTPAKAIOT OBJAJICHHE YHHUBEPCAIGHBIMH Y4YeOHBIMH TIO3HABATEIHHBIMH,
KOMMYHUKATHBHBIMH U PETYJISITUBHBIMH JISHCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHHBeEpPCcAIbHbIE y4eOHbIE 1eiCTBUS

1) 6a3oBble JJOrMYeCKHe IelicTBUS:

CaMOCTOSITETTbHO (POPMYITHPOBAThH M aKTyaTH3UPOBATh MPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEICTIATh LENU JeATeNIbHOCTH, 3ajaBasi MmapaMeTpbl U KPUTEPUH UX JOCTHKEHHS, COOTHOCHTH PEe3yJIbTaThl
JEATEIBHOCTH C TOCTABICHHBIMU LEJSIMU;

WCITOJIB30BaTh TPH OCBOSHWH 3HAHWKA MPUEMBI JIOTHYECKOTO MBINUICHUS: BBIICIATH XapaKTEPHBIE MPU3HAKH
TIOHSATUH W YCTaHABJIMBATh WX B3aMMOCBS3b, HCIIONH30BATH COOTBETCTBYIOIIHME MOHSATHS IJISI OOBSICHEHHS OTIEIHHBIX
(haKTOB U SBICHUIA,

BEIOMpATh OCHOBAHUS M KPUTEPUU IS KIIACCU(UKAIIUH BEIECTB M XMMHUYECKUX PEAKIIHIA;

yCTaHABIMBATh IPUYNHHO-CIICICTBEHHBIC CBSI3U MEXK Y N3YIaCMBIMH SIBIICHUSIMH;

CTPOUTH JIOTUMECKHE PacCyXJeHUS (MHIYKTUBHEIC, ETyKTUBHBIC, TI0 aHAJIIOTHH), BBISABIATH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B PACCMAaTPUBAEMBIX SIBICHHUAX, (DOPMYIUPOBATH BHIBOJIBI U 3aKIFOUYCHUS;

MPUMEHATh B TIPOIECCE IIO3HAHUS UCIOJb3yeMble B XHUMHH CHMBOJHYECKHE (3HAKOBBIE) MOJEINH,
npeoOpa3oBbIBATh MOJICNBHBIC TPEJICTABICHUS — XWMHYECKHI 3HaK (CHMBOJN) DJIIeMEHTa, XHMHUYecKas Qopmyna,
YpaBHEHHE XHMHYECKOW pEaKIMu — TPU PEHICHUH YYeOHBIX TO3HABATEIbHBIX WM MPAKTUYECKUX 3aJ]1a4, MPUMEHSAThH
Ha3BaHHBIE MOJEJbHBIC MPEICTABICHUS 7Sl BBIABICHUS XapAKTEPHBIX MPU3HAKOB KM3YYAEMBIX BEIIECTB U XUMUYECKUX
peaKIUid.

2) 6a3oBbIe HCCIEI0BATEIbLCKHE 1€l CTBUA:

BJIAJIETh OCHOBAMHU METOJIOB HAyYHOT'O MO3HAHUS BEUIECTB U XUMUUYECKUX PEAKIUI;

dbopMynHpoBaTh [ENM W 3aJa4d  MCCICIOBAaHUs, WCIONB30BaTh IIOCTABICHHBIE W  CAaMOCTOSTEIBHO
chOpMYJIMPOBaHHBIE BOMPOCH B KAYECTBE HHCTPYMEHTA MTO3HAHUS M OCHOBBI JIJIs1 POPMUPOBAHHS THITOTE3bI MO MTPOBEPKE
MPaBUIIBHOCTH BBICKA3bIBAEMBIX CY>KICHUMN;



BJIQJ€Th HABBIKAMH CAMOCTOSTENBHOTO IUTAHMPOBAaHUS W TPOBEACHHUS YYCHHUYECKHUX OKCIIEPHMEHTOB,
COBEpIIICHCTBOBaTh YMCHUS HAONOJaTh 3a XOJIOM TIPOIECCa, CaMOCTOSITEIBHO IPOTHO3MPOBATH €ro pPe3yJbTar,
¢hopmynupoBaTh 0000IIEHHS W BBIBOABI OTHOCHTENHHO JOCTOBEPHOCTH PE3YJIbTaTOB WCCIIEOBAHUS, COCTaBIISThH
000CHOBaHHBIN OTYET O MPOJCIIaHHOM paboTe;

MPHOOPETATh OMBIT YYCHUUECKON HCCIICIOBATENBCKON U MPOCKTHOW NEATEIIEHOCTH, MPOSBIATh CIIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIILHOMY ITOMCKY METOJIOB PCIICHUS MPAKTHUYSCKUX 3a/iay, IPUMEHEHHIO Pa3JIMYHBIX METOJI0B
TTO3HAHMSL.

3) pa6ora ¢ uHpopmManmeii:

OPUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WHGpoOpManuu (HAYYHO-TIOMYJISpHAS JIMTEPATypa XUMHUYECKOTO
CoJlep)KaHMs, CIpaBOYHBIE TocoOms, pecypchl MHTepHeTa), aHamM3WpoBaTh WHGOPMAIMIO PAa3IUYHBIX BHIOB U (OPM
MPEICTaBICHUS, KPUTUIECKH OIICHUBATD €€ IOCTOBEPHOCTh U HEMPOTHBOPEUNBOCTE;

(hopMyIIMpOBaTh 3aNpPOCH U MPUMEHSThH Pa3IMYHbIC METOJBI IIPH MOKMCKE U 0TOOpe MH(OpPMAIMU, HEOOXOTUMON
JUTS BEITIOJTHEHHS y4eOHBIX 3a7]ad ONpeIeIEHHOTO THIIA;

MPHOOPETATH OIBIT MCIIONB30BaHUS HH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHI M Pa3IMYHBIX MTOMCKOBBIX
CUCTEM;

CaMOCTOSTEIBHO BBIOUPATH ONTUMAIBLHYIO (DOpMY MpencTaBieHus HHPopMaluu (CXeMbl, TpaduKH, AUarpaMMbI,
TaOJINIIBI, PUCYHKH U JPYTHE);

UCIIOJb30BaTh HAYYHBIM SI3bIK B KAueCTBE CPEACTBAa NpH padoTe ¢ XMMHUYECKOW WH(pOpPMAIUCH: NMPUMEHSThH
MEXIMpeAMETHbIC ((PU3NIESCKIE U MATEMAaTUIECKKE) 3HAKU U CUMBOJIBI, (POpMYIIbI, a00peBUATYPbI, HOMCHKIIATYPY;

WCTIOJB30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

KoMMyHuKaTHUBHBIE YHUBEPCAJIbHbIE YYeOHbIEe AelicTBUS:

3a/1aBaTh BOIIPOCHI IO CYMIECTBY OOCYXKIaeMOH TeMBI B XOJE IHMaliora W/WIU TUCKYCCHHU, BBICKAa3bIBATh HJIEH,
(hopMyITpOBaTH CBOY MPENIOKEHUSI OTHOCUTEIHHO BBHITIOITHEHHS MTPEIJIOKESHHOM 3a/1a4H;

BBICTYIIaTh C MNPE3EHTALMEN PEe3yJbTaTOB IMO3HABATEIbHOW AEATEIbHOCTH, MOMYYEHHBIX CaMOCTOSTEIbHO WIIA
COBMECTHO CO CBEPCTHHUKAaMU IIPH BBIMIOJHEHUH XUMHUYECKOTO SKCIIEPUMEHTA, MTPAKTHIECKO pabOTHI IO MCCIIEJOBAHUIO
CBOWMCTB HM3Y4YaeMBIX BEIIECTB, peaM3aluy y4eOHOTO TMpoeKTa, W (OPMYIHPOBATH BBIBOABI IO pe3ylbTaTaMm
MPOBEAEHHBIX UCCIICOBAHUH MMyTEM COTJIACOBAHUS O3 B X0/1¢ 00CYKIACHHUS U OOMEHA MHEHUSIMH.

PerynsiTuBHbIe yHHBepcAJIbHbIE Y4eOHbIe AeiCTBUS:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYLIECTBIISITH CBOK IMO3HABATEIBHYIO AESATENBHOCTh, ONpEneiss €€ LeIu U
3aJlauM, KOHTPOJMPOBATh M MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBAThH IMpeajaraeMblii ajJroOpuTM JSHCTBHH NpU
BBITIOJTHEHUU YYEOHBIX M MCCIIEI0BATEIbCKUX 3a/1a4, BHIOMpaTh Hanbosee 3((EKTUBHBIN CIIOCO0 UX PEUICHHUS C YYETOM
MOJIyYECHUs] HOBBIX 3HAHUH O BEILIECTBAX U XUMUYECKUX PEaAKIUX;

OCYILIECTBJISATh CAMOKOHTPOJIb JEATEIbHOCTA Ha OCHOBE CaMOaHaJIN3a U CaMOOLICHKH.

NPEIMETHBIE PE3YJIBTATHBI

[IpenMeTrHbIe pe3yibTaTHl OCBOCHUS MPOTPAMMBI MO0 XUMHHM Ha YIIIyOIEHHOM ypOBHE Ha YpPOBHE CPEIHErO
o0miero oOpa3oBaHUs BKIIOYAIOT clielU(pUYEecKre Ui y4eOHOro mpeaMera «XHWMHUsS» HAydHbIE 3HAHHS, YMEHHS H
CHOCOOBI JICUCTBUI 10 OCBOCHHUIO, MHTEPIpPETAI[MM U MPEOOPa30BaHUIO 3HAHUM, BHJIbI JEATEIBHOCTH IO MOJIYYCHHUIO
HOBOTO 3HAHUSA Y NMMPUMEHEHUIO 3HAHWH B PA3IMYHBIX YIEOHBIX CUTYAIUAX, 4 TAKXKE B pealbHBIX JKU3HEHHBIX CHTYAIIHIX,
CBS3aHHBIX C XUMHEH. B mporpamme no xumMuu npeIMeTHbIE PE3yNbTaThl IPEICTABIEHBI 110 TOAAM U3yYEHHUS.

10 KJIACC

IIpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnueckas XUMHSD» OTPaXxaroT:

c(hOpMHPOBAHHOCTH MPEACTABICHUNA: O MECTE M 3HAYEHUN OPTaHUYECKOH XMMHH B CHCTEME €CTECTBEHHBIX HAYK
1 e€ posu B 00ECTIeYeHNH YCTOHYHNBOTO PAa3BUTHS YEIIOBEUECTBA B PEIICHUH MTPOOIIEM 3KOJIOTHUECKOM, SHEPTeTUIECKOH 1
NUIeBod O€30MacHOCTH, B Pa3BUTHUM MEIULMHBI, CO3AaHUM HOBBIX MAaTEpUAJIOB, HOBBIX HMCTOYHHKOB JSHEpPIUH, B
o0ecredeHuH paoHaIbHOTO IPUPOIONIONB30BaHNUS, B (POPMUPOBAHINH MUPOBO33PEHHS M OOIIEH KyIbTyphl YelOBeKa, a
TaK)Xe KOJIOTHIECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U TIPUPOIHON CpeEE;

BIa/ICHUE CHCTEMOW XMMHUYECKHMX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJArarolIfe MOHATUS — XUMHUYECKHUU
ANIEMEHT, aToOM, SO M DJIEKTPOHHAs 00OJIoYKa aroma, S-, P-, d-aTOMHBIE OpOMTall, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToMma, THOpHIM3alys aTOMHBIX OpOWTalel, WOH, MOJEKyJa, BaJeHTHOCThb, 3JEKTPOOTPHIATEIHHOCTD,
CTENleHb OKHWCIICHHS, XWMHYECKas CBsS3b, MOJb, MOJSpHAs Macca, MOJSIPHBIH OO0BEM, YIJEpOJHBIN CKeJerT,
(GyHKUMOHANBHAS TPYIIa, pajuKal, CTPYKTYpHble (Qopmyinsl (pa3BEPHYTBIE, COKpALIEHHBIE, CKEJIETHBIC), H30MEpHs
CTPYKTypHass M TPOCTPAaHCTBEHHas (IeOMETpHYecKas, ONTHYECKas), HW30MEPbl, TOMOJIOTUYECKHH psiA, TOMOJIOTH,
YTIIEBOIOPO/IbI, KUCIOPOI- M a30TCOJEpKAIllNe OPraHWYeCKHEe COEAMHEHUS, MOHOMEp, MOJHUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCOUHEHUS; TEOpHUHU, 3aKOHBI (mepuoamyeckuii 3akoH . VM. MenpeneeBa, Teopus CTpPOCHHs
opraHnyeckux BemecTB A. M. BbytiepoBa, 3akoH COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAaHEHHUS U TPEBPALICHUS
SHEPTUU IPU XUMHUYECKUX PEAKLHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHM, MUPOBO33PEHUYECKHE 3HAHUS,
JIeKale B OCHOBE NMOHMMAHUWS IMPUYMHHOCTH U CUCTEMHOCTH XMMHYECKUX SIBICHHI; NPENCTaBICHHAA O MEXaHHM3Max
XUMHUYECKUX PEAKIHM, TEPMOANHAMUYECKUX W KMHETUYECKHX 3aKOHOMEPHOCTSIX MX MPOTEKaHMs, O B3aUMHOM BIMSHHUU



aTOMOB W TpPYIIII aTOMOB B MOJICKyJaX (MHIyKTUBHBIH H Me30oMepHBIH 3¢ dexTsr, opuentantel | u |l poma);
(akToNOrMYECKHE CBEACHUS O CBOICTBaX, cCOCTaBe, IONYYEHWH U O€30MacHOM HCIHOJIb30BAHUHM Ba)KHEHIINX
OpPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOH JESATETHHOCTH YeJI0BEeKa, OOMMX HAYYHBIX HMPUHIUIAX XHMHYECKOTO
MPOM3BOJICTBA (Ha TIpUMeEpE MPOU3BOJICTBA METAHOIA, epepaboTku HedTH);

c(hOpMUPOBAHHOCTh YMCHUU: BBISBIATh XapaKTEpHbIC MPHU3HAKU TOHATUH, YCTaHABIWBATHUX B3aHMMOCBS3b,
WCTIONB30BaTh COOTBETCTBYIOIINE MTOHSTHUS IPH OMMCAHUU COCTaBa, CTPOCHHS U CBOMCTB OPraHMYECKUX COCTUHCHUIA;

c(hopMHUPOBaHHOCTH YMEHUIA:

UCIIOJb30BaTh XMMHUYECKYI0O CHMBOJIMKY JUISi COCTAaBJICHUS MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (hOPMYJT OPTaHUYECKUX BEIIECTB;

COCTaBJISITh YPAaBHEHUS XMMHUYECKUX PEAKII W PACKPHIBATh UX CYIIHOCTH: OKHCIHTEIHHO-BOCCTAHOBHUTEIHHBIX
peakiuii TOCPEACTBOM COCTaBJICHHSA DJJEKTPOHHOTO OalaHCca JTHX pEakIuif, peakluii HOHHOTO oOMeHa MyTEM
COCTaBJICHHS UX MOJIHBIX ¥ COKPAIEHHBIX NOHHBIX YPaBHCHHUIA,

W3TOTaBIMBATh MOJEIH MOJEKYN OpPraHMYeCKHX BEMIECTB [UISI WILTIOCTPAMd WX XHUMHYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUWH: YCTaHABJIMBATh TPUHAJICKHOCTh HM3YYCHHBIX OPTaHMYECKUX BEUISCTB IO HX
COCTaBy M CTPOCHHIO K ONpeAeNEHHOMY KiacCy/Tpymile COCIUHEHWH, NaBaTh MM Ha3BaHMS 10 CHUCTEMaTHYECKOU
Homenknarype (IUPAC) 1 mpuBoANTh TPUBHATBHBIC HA3BAHUS ISl OTACIBHBIX MPEJCTABUTENICH OPraHMIECKUX BEIECTB
(oTHNIEH, alleTWiICH, TONYOJN, TJIMIEPHH, TUICHTINKOIb, GeHo, GopMalbaerus, ameTanbAerul, aleToH, MypaBbHHAsS
KHCJIOTa, YKCyCHasA KUCJI0Ta, CTCApUHOBAA, OJICMHOBAA, TAJIbMUTUHOBAA KHUCJIOTEI, INTMIIUH, aJlaHWH, MaJIbTO3a, (bpyKTO?;a,
AQHWIIMH, TUBUHWII, U30TIPEH, XJIOPOTIPEH, CTUPOI U IPYTHE);

c(hOpMHUPOBaHHOCTH YMEHHS OIPENEISITh B XUMUIECKON CBSA3H B OPTaHMUYECKUX COSAMHEHUSX (KOBaJeHTHAs U
HWOHHAS CBSI3b, G- U T-CBSI3b, BOJOPO/IHAS CBSI3b);

c(hOpMHUPOBaHHOCTH YMEHUS MPUMEHATH MOJIOKEHUS TEOPUU CTPOSHHSI OpraHudecknx BemecTB A. M. byTtieposa
TUTE OOBSICHEHHSI 3aBIICHMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(OPMHPOBAHHOCTb YMCHMH XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3WYECKHEe W XHMHYECKHE CBOWCTBA
TUIMYHBIX TPEACTaBUTENCH pa3IMYHBIX KJIACCOB OPraHMYECKUX BEHICCTB: aJKaHOB, IHUKJIOAJIKAHOB, AJIKCHOB,
aJKaINE€HOB, AKWHOB, apOMaTHYECKHUX YTIIEBOIOPOIOB, CITUPTOB, ajlbJACTHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, TIPOCTHIX
U CIOXHBIX 3(QUPOB, >KUPOB, HUTPOCOEAMHEHWH M aMHHOB, AMHHOKHCIOT, OEIKOB, YTIIEBOAOB (MOHO-, AH- U
HOHHC&XﬂpHI{OB), HUITIOCTPUPOBATh I'CHETHYCCKYIO CBA3b MCEXKAY HUMH YPABHCHHUAMH COOTBETCTBYIOIIUX XUMHYCCKHX
peakiuii ¢ NCIIOIB30BaHUEM CTPYKTYPHBIX (popmyoT;

c(hOpMHPOBaHHOCTh, YMEHHS TOATBEP)KIATh Ha KOHKPETHBIX INPUMeEpax XapaKTep 3aBUCUMOCTH PEaKIMOHHOU
CIIOCOOHOCTH OpraHn4eCKux COGILI/IHGHI/Iﬁ OT KpaTHOCTHU U THUIIA KOBAJICHTHOM CBSI3U (G- u TE-CBHSI/I), B3aMMHOI'O BJIMSITHUA
ATOMOB U I'pyIII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBaHHOCTh YMEHHS XapaKTepHU30BaTh UCTOYHUKH YTIIEBOJOPOMHOTO CHIPhSl (HEPTH, MPUPOAHBIN Ta3,
YTOJIb), CIOCOOBI €ro epepaboTKH U MPaKTHYECKOe MPUMEHEHUE MPOJYKTOB MepepaboTKHy;

C(I)OpMI/IpOBaHHOCTB BJIaACHUA CUCTEMOM 3HAHUI O C€CTCCTBCHHO-HAYYHbBIX METOJAaX IMO3HAHUA — HaGJIIO}IeHI/IH,
WM3MEPEHHH, MOJISITUPOBAHNH, SKCIIEPUMEHTE (PEaIbHOM U MBICJICHHOM) U YMEHUS TIPUMEHSTh 3TU 3HAHWS,

c(hOpMHUPOBaHHOCTh YMEHUS MPUMEHITHOCHOBHBIE ONIEPAIlUH MBICIUTEIEHON NEATENFHOCTH — aHAINU3 U CHHTE3,
CpaBHEHHE, 000OIICHHWEe, CUCTEMATHU3AINIO, BBISABICHHE MPUYMHHO-CICICTBEHHBIX CBS3€H — JUIS W3YyYEHUs CBOMCTB
BEIIECTB U XUMHYECKUX PEAKIIHIA;

c(hOpMHUPOBAHHOCTh YMEHHWH: BBIABIATH B3aUMOCBSI3b XHUMHUYECKHX 3HAHUHM C MOHATHUSMHU W TIPEJICTaBICHUSIMHU
ApYTrux €CTCCTBCHHO-HAYYHBIX IMPEAMETOB JIA 60nee OCO3HAaHHOI'0 IOHUMAaHUA CYHIHOCTU MAaTCpUAJIBHOIO €AMHCTBA
MHpa, HUCIOJb30BaTb CUCTEMHBLIC 3HAHUA 110 OpFaHH‘IeCKOﬁ XUMHUHU OJIA O6’I)5[CHCHI/I$I U IIPOrHO3UpPOBaAHUSA HBJ’ICHI/II;'I,
HUMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLLY;

c(OpPMHUPOBAHHOCTh YMEHUI: MPOBOMUTH PACUETHl MO0 XUMHYECKHM (OpMyJIaM U YpPaBHEHHSM XHUMHYECKUX
peakiuii ¢ MCHONBb30BaHMEM (U3MUECKUX BENMYMH (Macca, 00bEM ra3oB, KOJHUUYECTBO BEIMIECTBA), XapaKTEPH3YIOIIHX
BEIECTBA C KOJIMYECTBEHHOUW CTOPOHBI: PacyEThl MO HAXOXKICHUIO XMMHYECKOW (POPMYJIBI BEIIECTBA MO H3BECTHBIM
MacCCOBBIM JIOJISIM XHMHUYECKUX JIEMEHTOB, TPOAYKTAM CTOPaHUs, ITIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: MPOTHO3WPOBATH, AHAIM3UPOBATH W OICHUBATh C TO3UIUH DKOJOTHIECKOM
0€301acHOCTH TIOCIENCTBHA OBITOBOM M IMPOU3BOJACTBEHHON MEATENBFHOCTH 4EJIOBEKa, CBA3aHHOW C MepepadoTKoN
BEIIECTB, UCIOJIL30BATHIIONYYCHHBIC 3HAHUS TSl IPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYaIlHsIX, CBA3aHHBIX C
XUMUEH;

c(hopMUPOBAaHHOCTh, YMEHHW: CaMOCTOSATEIHHO IUTAHWPOBATH W TPOBOJUTH XUMHUUYECKUHA IKCIEPUMEHT
(mony4yeHre U u3y4eHHe CBOMCTB OpPraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIUH YTIICBOJOPOJIOB PA3THYHBIX KIACCOB U
KHCIIOPOJICO/IEPIKAIIUX OPTaHUYECKHUX BEIIECTB, PEIICHHE SKCIICPUMEHTAIBHBIX 3a/1a4 110 PACIIO3HABAHUIO OPTaHUYECKIX
BEIIECTB) C COONIOZEHHEM TIpaBMiI 0e30macHOro oOpamieHus C BellecTBaMH M JaOOpaTOPHBIM OOOPYJOBAHHEM,
(hopMyITUpPOBaTh IIE]h UCCICAOBAHUS, MPEACTABIATh B Pa3IMYHON (hOpMeE pe3ysIbTaThl SIKCIIEPUMEHTA, aHAIM3UPOBATh U
OLIEHUBATH MX JI0CTOBEPHOCTD;

c(hopMUPOBAHHOCTh YMECHHIA:

coOJII0JIaTh TIpaBHUIIa SKOJIOTHYECKH IeIeCO00Pa3HOro TOBEACHUS B OBITY W TPYJOBOW JEATEILHOCTH B IIEISAX
COXpaHEHUS CBOETO 30POBBS, OKPYKaIOIIEeH PUPOJHON Cpeabl M JOCTHKEHHUS €€ yCTOWYMBOTO Pa3BUTHS;



OCO3HABaTh OIACHOCTb TOKCHYECKOTO IEHCTBHS HA KUBBIC OPraHU3MBI ONPENEIEHHBIX OPIraHUYECKUX BEIIECTB,
noHumas cMbicn nokasarens [TIK;

aHAJIM3UPOBATH L1E1€CO00PAa3HOCTh NPUMEHEHHS OPraHUYECKUX BEILECTB B IIPOMBIIIJICHHOCTH U B OBITY C TOUKH
3pEHUs COOTHOIIECHUS PUCK-TIONB3a;

c(hOpMHPOBAHHOCTh YMEHUI1: OCYIIECTBIIATH 1IeJICHAPABICHHBIN TTOUCK XUMHUECKOH HH()OpMAIMY B Pa3TUIHBIX
UCTOYHMKAX (Hay4Hass W y4yeOHO-HaydHas JUTepaTypa, CpeacTBa MaccoBod uH(opmanuu, VHTepHeT M apyrue),
KPUTHYECKH aHAJIM3UPOBaTh XMMUYECKYyH HH(pOpMauuio, nepepadaTbiBaTh €€ M MCIOIb30BaTb B COOTBETCTBUU C
MOCTaBJICHHON y4eOHOIt 3aaueii.

11 KJIACC

[IpenmeTtHbIe pe3yabTaThl OCBOCHUS Kypca «O01ast 1 HEOpraHn4ecKask XUMH» OTPasKaroT:

c(hOpPMHUPOBAHHOCTh NPEACTABICHUNA: O MAaTEPUAIBHOM EJUHCTBE MHUPA, 3aKOHOMEPHOCTSAX U IO3HABAEMOCTH
SIBJICHUH MPHUPOBI, O MECTE U 3HAYEHUHN XMMHH B CUCTEME €CTECTBEHHBIX HayK M €€ poJid B 00eClIeYeHUH YCTOHYNBOTO
Pa3BUTHSA, B PELICHUU NIPOOJIEM 3KOIOTHYECKOM, 3HEpreTHYecKOl M MUILEBOH O€30MacHOCTH, B Pa3sBUTUU MEAWLIMHBI,
CO3JIaHMH HOBBIX MAaTEpUANIOB, HOBBIX MCTOYHHMKOB 3HEPIHH, B 00ECHEUEHUH PALMOHAIBHOTO HNPUPOAOINONIB30BaHNUs, B
(hopMHPOBaHNH MHPOBO33PEHHUSI U OOLICH KyJIbTYphl YEIOBEKA, a TaKKe SKOJOTHYECKH 0OOCHOBAHHOTO OTHOILICHHS K
CBOEMY 3/I0POBBIO U IPUPOJHOM CPELE;

BIAJICHUE CHCTEMON XWMHWYECKHX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIOJATaloNIMe MOHATHUA — XHMHUYECKUU
ANIEMEHT, aTOM, SIPO aroMa, M30TOIbI, 3JICKTPOHHAs 000J0YKa aToma, S-, P-, O-aTOMHBIE OpOWTA M, OCHOBHOE WU
BO30Y)KJEHHOE COCTOSHHSA aToMma, TUOpUAM3alMs aTOMHBIX — opOuTanei, MOH, MOJEeKyla, BaJCHTHOCTD,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHHS, XHMUYECKas CBs3b (KOBAJCHTHAs, WOHHAs, MeTalINuecKasi,
BOIOpOIHAs), KpHCTAUIMYECKas pemeéTka, XUMHYECKas peaklus, pacTBOP, SJICKTPOJMUTBHI, HEIICKTPOJIUTHI,
JNEKTPOIUTHYECKAsT JTUCCOLMAIINS, CTENEHb IUCCOILMAIMM, BOJOPOJHBINA IOKa3aTellb, OKUCIHUTENb, BOCCTAHOBUTEID,
TEIUI0BOHM 3((HeKT XUMHUYECKON peakyy, CKOPOCTh XUMHUUECKOW PEeaKLUH, XUMHUUECKOE PABHOBECUE; TEOPUU M 3aKOHBI
(TeopHs SNEKTPONUTHYECKON Iucconuanuu, nepuoamdeckuii 3akoH /.M. MeHnemeeBa, 3aKOH COXpaHEHHUS MacChl
BEIIECTB, 3aKOH COXPAaHEHUs U MPEBPALCHNUs SHEPTHH MTPU XUMHUECKHUX PEaKIUsaX, 3aKOH IOCTOSHCTBA COCTaBa BEILIECTB,
3aKOH JIEHCTBYIOUIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN A3BbIK XUMHUH, MUPOBO33pEHUYECKHE 3HAHUSA, JIeKaIlIUe B
OCHOBE NMOHHMMaHUS NMPHYMHHOCTH M CHCTEMHOCTH XMMHYECKHUX SIBIICHHUM; COBPEMEHHBIE NPEICTABIECHUS O CTPOECHUH
BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJIIDHOM W HaJMOJIEKYJSIDHOM YpPOBHSX; IPEICTaBICHHA O MEXaHH3Max
XUMHUYECKUX pPEeaKIUd, TEepPMOJWHAMUYECKUX W KHHETHYECKHX 3aKOHOMEPHOCTSX MX MpPOTEKaHUs, O XUMHUYECKOM
PaBHOBECHH, PAaCTBOPaX M AMCIEPCHBIX cUCTeMaX; (haKTOJOrMYECKHE CBEIEHHS O CBOICTBAX, COCTaBe, MOJIYYCHUH U
0e3011aCHOM HCIOJIb30BaHUN BAKHEHIINX HEOPraHMYECKHX BEIIECTB B OBITY M NPAKTHUECKOW AEATEIILHOCTH YelIOBEKa,
OOIIMX HAYYHBIX MPUHIUIAX XUMUYECKOTO ITPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHUI: BBISBIATH XapaKTEpPHbIC MPH3HAKUA TMOHSATHH, yCTAaHABIMBATH WX B3aMMOCBS3b,
HCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS IPU ONTUCAHUN HEOPTaHUYECKHX BEIECTB U UX MPEBPALCHHH;

c(OpPMHUPOBAHHOCTh YMEHUS HCIIONB30BATh XUMHUECKYIO CHUMBOJHKY JJIsI COCTaBICHHs (OPMYN BEHIECTB M
YpaBHEHHH XWMHUYECKHX peakiuii, cucremarndeckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAENBHBIX
BELIECTB;

c(OPMHUPOBAHHOCTb YMEHHS OIPEIENSATh BAJICHTHOCTb M CTEIEHb OKHCIEHUS XUMHYECKHX JJIEMEHTOB B
COEIMHEHMSX, BUJ XMMHYECKOW CBSI3M (KOBaJEHTHAs, MOHHAs, METAJJIMYecKas, BOAOPOJHAas), THUI KpPUCTAJUTMYECKOU
PEMETKA KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTb YMEHHUSI OOBSICHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT BHJAa XUMHUYECKOW CBSI3M W THIA
KPUCTAIITMUECKON pEIIETKH, OOMEHHBIN M JJOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHHs KOBAJICHTHOW CBSI3H;

c(OpPMHUPOBAHHOCTh YMEHHH: KIacCCHU(UIMPOBATh: HEOPraHWYECKHWE BEHIECTBA MO HX COCTaBY, XUMHUECKHE
peakMd MO PAa3IMYHBIM NpU3HAKaM (YHCIY W COCTaBy pEarupyrolluX BEIIECTB, TEIUIOBOMY 3(GQEKTy peakuuH,
W3MEHEHUIO CTeTeHEH OKHCIEHHS 3JEMEHTOB, OOpaTHMMOCTH, YYacTHIO KaTajlu3aTopa M JIPyTHE); CaMOCTOSATEIHHO
BBIOMPATh OCHOBAHHUS ¥ KPUTEPHU JIJIsI KlTacCU(DUKAIMN U3Y9aeMbIX BEIIECTB M XUMUYECKUX PEAKITHIA;

chOpMHPOBAaHHOCTh yMEHHMS pPAacKpbIBaThb CMBICH nepuoguueckoro 3akoHa J[. M. Menngeneea u
JI€MOHCTPHPOBATH €r0 CUCTEMATH3UPYIOLIYIO, OOBSCHUTENBHYIO M IPOrHOCTUYECKYIO (DYHKIINY;

c(hOpMHPOBAaHHOCTh YMEHHHN: XapaKTEPH30BaTh ANEKTPOHHOE CTPOCHHE aTOMOB ¥ HIOHOB XUMHUYECKHX AJIEMEHTOB
nepBoro—4erBéproro nepuonos llepmonnueckon cucremel .M. MeHneneeBa, NCIONb3ys MOHITHSA «IHEPreTUYECKHE
YPOBHH», «9HEPreTUUECKHE MOILYPOBHINY, «S-, P-, d-aTOMHBIE OPOUTAINY, KOCHOBHOE M BO30YXIEHHOE SHEPrETHYCCKUEC
COCTOSIHUSI aTOMa»; OOBSCHITH3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHUYECKUX 3JIEMEHTOB M WX COCIAMHEHHH TI0
nepuonaM U rpynnam Ilepnoanueckoi cuctemsl J[. M. MenzeneeBa, BaJ€HTHbIE BO3MOKHOCTU aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOEHHSI UX JJIEKTPOHHBIX 000JIOUEK;

c(hOpMHPOBAHHOCTh YMEHHH: XapaKTepPH30BaTh (OMHMCHIBATEH) OOIIME XUMHUYECKHE CBOMCTBA BELIECTB Pa3IMUHBIX
KJIACCOB, TOATBEP)KJIATh CYIIECTBOBAHHME T'€HETHYECKOH CBSA3M MEXIy HEOPTraHMYECKMMH BEIIECTBAMU C ITOMOIIBIO
YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX pEaKIuil;

c(OpMHPOBAHHOCTh YMEHHS PACKPBIBATH CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH MOCPEICTBOM
COCTaBJICHHS 3JEKTPOHHOTO OajlaHca ITUX peaKknuii; peakuii MOHHOrO oOMeHa ITyTEM COCTABJIEHHS HMX IOJIHBIX U
COKpaI¢HHBIX HOHHBIX ypPaBHCHWH, pPEAKIUH THAPONIH3a; pEakIuid KOMIUIEKCOOOpa3oBaHUs (Ha TIpuUMeEpe
THIPOKCOKOMITJIEKCOB IIMHKA U AMIOMUHHS);



c(OPMHUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHMS XHMHYECKHX PEaKUUH ¢ y4€ToM HX
SHEPTEeTHUECKUX XaPAKTEPUCTHK, XapaKTep M3MEHEHHUS! CKOPOCTH XMMHUYECKOH peakiuy B 3aBUCUMOCTH OT Pa3IMYHBIX
(akTOpOB, a TAKKE XapaKTep CMELICHUSI XUMUYECKOTO paBHOBECHS I10]] BIMSHUEM BHELIHUX Bo3leiicTBuil (mpuHuun Jle
[larense);

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEPH30BaTh XMMHYECKHE PEaKIHH, JIe)Kallie B OCHOBE MPOMBILIICHHOTO
MOJYYEHHUS] CEPHOM KHCIOTHI, aMMHaKa, OOIlIMe Hay4Hble NPUHIUIB XUMHUYECKHX MPOU3BOJICTB; LEIeco00pa3HOCTh
IIPUMEHEHUS! HEOPIaHUUECKUX BEIECTB B IPOMBIIUIEHHOCTH U B OBITY C TOUKH 3PCHHS COOTHOLLIECHUS PUCK-TI0JIB3a;

c(OPMHPOBAHHOCTh BJIAJCHHUS CHCTEMOH 3HAHMH O METoJaX HAy4YHOTO TMO3HAHWs SBJICHUH NPHUPOIBI —
HabJroeHNe, U3MEpPEHUE, MOACIUPOBAaHUE, SKCIICPUMEHT (PEaNbHBIH U MBICICHHBIN), MUCIOIb3yEMBbIX B €CTECTBEHHBIX
HayKax, YMEHHS IPHUMEHSTh 3TH 3HAHWUA INPH SKCIEPHUMEHTAJIbHOM HCCIENOBAHUM BEIIECTB U AN OOBSICHEHUS
XMMUYECKUX SIBJICHUH, UMEIOLINX MECTO B IPUPOJE, IPAKTUUECKON IESTEIbHOCTH Y€JIOBEKA U B IOBCETHEBHOM XKHU3HU;

c(OpPMHPOBAHHOCTh YMCHHS BBISBIIATH B3aMMOCBSI3b XUMHUECKUX 3HAHHHA C MOHATHSIMHU U IPEICTABICHUSIMH
JPYTUX €CTECTBEHHO-HAYUHBIX IIPEIMETOB Ul 00JIe€ OCO3HAHHOTO TIOHUMAHUS MaTEePUAIbHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHUSI INPOBOAMTH PACUETHL: C HCIOIB30BAHMEM IIOHATHH «MaccoBas IIOJIsI BEILECTBA B
pacTBope» M «MOJISIpHAsi KOHICHTPALMs»; Macchl BeIIecTBa MM 00bEMa raza Mo W3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO U3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB; TETIOBOTO 3((eKTa peakuy; 3HaYeHHsI BOAOPOIHOTO
MIOKa3aTesl paCTBOPOB KUCIOT U LIEJI0YeH C U3BECTHOH CTENEHBIO NUCCOLMALNH; Macchl (00bEMa, KOIUYECTBA BELIECTBA)
IPOAYKTa PEaKlMM, €CIM OJHO M3 HMCXOAHBIX BEIIECTB JaHO B BHJE pacTBOpa C ONPEAEIEHHONW MAacCOBOM AoJeH
pacTBOpEHHOTO BEIIECTBA MM JaHO B M30BITKE (MMEET MPHUMECH); JOIHM BBIXOJAA MPOAYKTA PEaKUUH; OOBEMHBIX
OTHOIIICHHUH Ta30B;

c(OPMHUPOBAaHHOCTh YMEHHUI: CAaMOCTOSITENBbHO IUIAHUPOBaTb U MPOBOJUTH XMMHUYECKUH 3KCIIEPUMEHT
(mpoBeneHMEe peakUuii MOHHOrO OOMEHa, MOATBEP)KICHHE KayeCTBEHHOTO COCTaBa HEOPTaHWYECKUX BEIIECTB,
OIIpelesieHHE CPEAbl PAacTBOPOB BELIECTB C IOMOIIBI0 HWHAWKATOPOB, M3YYECHHE BIUSHMSA PA3IUUHBIX (PAKTOpOB Ha
CKOPOCTb XHMHUYECKOH DPEaKLUH, PEIICHHE SKCHEPHUMEHTAIbHBIX 3agad mo temaMm «Mertamns» u «Hemeramie») c
cOOJTII0ZICHHEM TIPaBHII O€30IIACHOTO 0OpaIlleHHsI C BEIECTBAMH U JIa00paTOPHBIM 000pyIoBaHuEM, (POPMYIUPOBATH LIENb
WCCIIC/IOBAHUS, TPEICTABIATh B PAa3NUYHONW (opMe pe3ynbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh W OLECHHUBATHHX
JOCTOBEPHOCTE;

c(OpMHUPOBAaHHOCTh YMEHMH: COOJIONATh MNpPaBWJIa IIOJIb30BAHMS XUMHYECKOH MOCYyIOW M J1abOpaTOpPHBIM
o0opyaoBaHHEM, OOpalleHHs C BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKUMSIMH IO BBITIOJHEHHUIO J1a0OPaTOPHBIX
XMMUYECKUX OIBITOB, JKOJOIMYECKH IIeJIeCO00pa3HOro MOBENCHHS B OBITY M TPYIAOBOH AEATENBHOCTH B LENSIX
COXPAHEHUS! CBOETO 3/10POBbS, OKPYXAIOLIEH MPUPOAHON Cpelbl U NOCTIKEHHS €€ YCTOHYMBOIO Pa3BUTHS, OCO3HABATh
OIIaCHOCTh TOKCHYECKOI'O ):[eﬁCTBPISI Ha XMBBIC OpPTraHU3MbI OHpeI[eJ'IéHHBIX HEOPraHn4€CKUX BEIICCTB, IMMOHMMAasA CMBICIT
nokazatens [1/IK;

c(hOpPMHUPOBAHHOCTHh YMEHUI: OCYIIECTBIIATE 1IeJICHANPABICHHBIN TOUCK XUMHUYECKOH HH()OPMAIMK B PA3TUUHBIX
WUCTOYHWKAX (Hay4Hass W y4yeOHO-HaydHas JUTepaTypa, CpeicTBa MaccoBod uH(opmanuu, VHTEepHEeT M jApyrue),
KPUTUYECKH aHaJIM3MPOBAaTbXUMHUYECKYI0 HH(MOpMANWIO, MepepadaTbiBaThe€ W HCIOJIB30BATEB COOTBETCTBUU C

TIOCTaBJICHHON y4eOHOM 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoaunuyecTBO 4acoB

DJIEKTPOHHbBIE (uudpossbie)
Ne n/m = HaumeHOBaHUe pa3iesioB M T€M NMPOrPaMMBbI Beero Koutpoabnbie IIpakTnyeckue 06PA30BATETLHBIE PECYPCh
padoThI padoThI
Pa3nen 1.TeopeTnueckue 0OCHOBBI OPraHMYECKOl XUMUM
11 IIpenmer oprannueckor xumuu. Teopus cTpoeHUs 8 bubmoreka LIOK https://myschool.edu.ru/
' opranndeckux coeaquuenuit A. M. bytineposa
Hroro no pazueny 8
Pa3znea 2.YrieBoaopoanbl
2.1 Hpenenvunie YHICBOROPOJIBT o AIKAHBL | g bubmnoreka ITOK https://myschool.edu.ru/
[HAKJIOATKAHbI
2.2 HenpenenbHbie yrieBoA0poast: ATKCHEI, ATKaTHCHEL, 14 1 but6mroreka LIOK https://myschool.edu.ru/
AITKUHBI
2.3 ApomaTH4ecKue yriaeBoA0pPO b (apeHbI) 8 bubnmoreka L{OK https://myschool.edu.ru/
2.4 TIpUPOIHEIC  HCTOYHUKH  yIJICBOAOPOAOB M HX 4 bubmoreka LIOK https://myschool.edu.ru/
nepepaboTka
2.5 ["anoreHNnpoOu3BOIHBIE YTIIEBOJOPOIOB 4 1 Bubanoreka ITOK https://myschool.edu.ru/
Hroro no pazneny 35
Pa3nen 3.Kuciiopoacoaep:xaniue opraHn4ecKue CoeAHHeHUsI
3.1 Cruptel. denon 11 1 bubnunoreka I{OK https://myschool.edu.ru/
3.2 KapOOHUIHHBIC COCAMHEHM: ATBJCTUG! M KETOHEI. 21 1 but6moreka LIOK https://myschool.edu.ru/
KapOonoBsie kucnotsl. CiioskHble 3¢gupsl. XKupsbl
3.3 VYriaeBoasl 9 1 Bubanoreka IOK https://myschool.edu.ru/
Hroro no paszneny 41
Pa3nes 4.A30Tconepkamme OpraHu4ecKue coeMHeHn s
41 AMIHEL AMHHOKHCTOTEL Berki 12 1 5 Bbubaroreka IIOK https://myschool.edu.ru/
Hroro no paszneny 12
Pasnen S.BbicOKOMOJIEKYISIPHbIE COCAUHECHUS
51 BHICOKOMOJICKYIAPHEIE COCIAHCHAS 6 1 bubnmoreka [TOK https://myschool.edu.ru/
Hroro no paznemy 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KIIACC

Koau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i ——— Beero KOGHTPOJII)HLIC HpﬁaKaneCKne 06pa3oBaTeILHbIe
padoTbI padoThbI pecypesI
Pasnen 1.TeopeTnyeckne 0CHOBbI XUMHU
11 Mepnomssockan cHoren xumptsccrsss 9 bubotexa oK
' PHOA https://myschool.edu.ru/
anemeHToB 1. 1. Meneneena
Crpoenue BemecTBa. MHOrooOpasue bubnuoreka LIOK
1.2 11 1 .
BENIECTB https://myschool.edu.ru/
Bbubmmoreka IHOK
1.3 XHMUHCCKHUC PEAK A 13 1 3 https://myschool.edu.ru/
Wroro mo paszneny 39
Pa3nes 2.Heopranuyeckasi Xumusi
bubnnoreka IHOK
2.1 Hewerazbr 31 1 3 https://myschool.edu.ru/
bubmmoTeka IHOK
2.2 Meraznbr 23 1 2 https://myschool.edu.ru/
Wroro no pazneny 54
Pa3nen 3.XumMus u :ku3Hb
bubmuoreka IIOK
3.1 MeToapl TO3HAHMS B XMMUH. XUMUS U )KU3Hb 9 https://myschool.edu.ru/
Hroro no paszneny 9
bubmmoreka IIOK
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 4 8 https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Koau4decTBOo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
h Tema ypoka
n/n yp Bcero Koﬁﬂ TPOJIBHBIE HpﬁaKTquCKHe u3ydyeHusi o0Opa3oBaTejibHbIE
padoThI padoTsI pecypesI
IIpenmeT 1 3HaUEeHNE OPTaHUYECKOU XUMUHU
1 iui pe HCTaBJIeHI/Ie 0 MHOI‘EO6 a3y o raanec,KHx 1 bubmorexa HOK
pea . p p https://myschool.edu.ru/
COEIMHEHUN
DIIEKTPOHHOE CTPOECHUE aTOMa yIiIepoaa
P P . yriep bubnuoTeka IHOK
2 (ocHOBHOE U BO30YXIEHHOE COCTOSHUSA). 1 _
https://myschool.edu.ru/
BasienTHBIE BOBMOXXHOCTH aTOMa yriiepo/ia
XuMHYecKas CBSI3b B OPraHUIECCKUX COCTUHEHUSIX.
“ bubnuoreka IHOK
3 MexaHn3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H, 1 )
" https://myschool.edu.ru/
CrocoObl pa3pbiBa CBsI3eH
Teopust cTpOeHUS OPraHUYECKNUX COCIUHEHUN bubnuoreka HOK
4 1 )
A.M. byrneposa https://myschool.edu.ru/
Buasl usomepun: cTpykTypHast
) h§ (f[CT aHCTBIf):HHas[ g}JIIKCK}"IFp OHI;I)IG 3¢ deKTh B 1 bubmorexa HOK
pocTp ’ p r https://myschool.edu.ru/
MOJIEKYJIaX OPTaHUYECKUX COSAMHEHUN
[Ipencrasnenne o knaccupUKAIUU U
6 CI/E)TIGISMaTI/I‘IeCKaSI HOMCHK(JPIaT LIa (IUPAC) 1 bubmiorexa HOK
yp https://myschool.edu.ru/
OpPTaHWYECKUX BEIIECTB
7 Knaccudukanus peakiuili B opraHn4eckoi XUMHUH 1 bubmorexa HOK
L3 peakn p https://myschool.edu.ru/
8 Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME 1 bubmorexa HOK
8 1 https://myschool.edu.ru/
AJIKaHBI: TOMOJIOTHYECKUH P, oOmias popmyina
9 HOMEHKJIATypa U U30ME I/IHPBJJ'IIéKT OHH(()i:e E o 1 bubmorexa HOK
yp pui, p https://myschool.edu.ru/
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
10 dusndeckre U XUMUUECKIE CBOMCTBA aIKaHOB 1 bubnuoreka LHOK
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Haxoxnenne ankanoB B npupojie. Crioco0sl

https://myschool.edu.ru/
bubnuoTeka IHOK

11
MOJIYYEHHS U IPUMEHEHNE aTKaHOB https://myschool.edu.ru/
HMKJI0OAJIKaHbBL: 00mas (opMyiia, HOMEHKIATYpa U
12 EBOMG WSt oco6eHIIJ{lOCT%I) CI”)F ZCH;/ISI u XI/IMI/I‘IC};II)(I/IX bubamorexa HOK
. pui, p https://myschool.edu.ru/
CBOICTB, CITOCOOBI TIOJyUCHUS U TIPUMEHEHUE
Pemenne pac4€THBIX 3a/1a4 HA ONIPEACIICHUE
MOJIEKYJISIPHOHN (POPMYJIIBI OpraHHYECKOIO
13 BE €C¥BaI:IO Man)C(I:BB)IIM OJII)SIM aTOMOB 3JIEMEHTOB bubmorexa TOK
» A > https://myschool.edu.ru/
BXOJAIINX B e€ro cocTaB. CucreMaTn3anus u
0000111eHNEe 3HAHNIT IT0 TEME
AJKEHBI: TOMOJIOTHYECKHH psifl, 001mas popmyia,

14 HOMEHKJIaTypa, AIEKTPOHHOE U IPOCTPAHCTBEHHOE bubnuoreka LHOK
cTpoeHue Mosekya. CTpyKTypHasi ¥ IIUC-TpaHC- https://myschool.edu.ru/
HM30MEpPUS AJIKEHOB

15 du3ndecKrue U XUMUYECKHE CBOMCTBA aJIKCHOB. bubnnoreka HOK
[IpaBuiio MapkoBHUKOBa https://myschool.edu.ru/

16 Cr1ocoOBI ONYYEHNS U IPUMEHEHNE AIIKEHOB bubmorexa TOK

¥y p https://myschool.edu.ru/

17 [Tpaktnyeckas padora Ne 1 mo teme "[lonyuenue bubnmoreka LIOK
ATHJIEHA U U3yYEHHE €ro CBOMCTB" https://myschool.edu.ru/
Pemenne pacy€THLIX 3a7a4 Ha OIIpeAEICHUE

18 MOJIEK JI;[pHoﬁ (bopmyIIsl O raHHEeCKoro bubmorexa LHOK

YIAp pMY p https://myschool.edu.ru/
BelllecTBa
AnkaaueHsl: cONpshKEHHbBIE, H30JIUPOBAHHbBIE
19 KyMYJIH OBaHHLIS OCO6CHI-’IOCTI/I 3JII)eKT OHH(;FO bubmmorexa TOK
yMyip ’ p https://myschool.edu.ru/
CTPOCHUS
20 XHUMHUYECKHE CBOMCTBA CONMPSKEHHBIX TUEHOB bubsmorexa HOK
p A https://myschool.edu.ru/

21 CriocoObl MOMYYEHHS U IPUMEHEHNE aIKaguEeHOB bubimorexa oK

yd b A https://myschool.edu.ru/

29 AJKUHBI: TOMOJIOTHYECKHH psif, 001mas hopmyia, bubnuoreka ILHOK

HOMCHKIJIaTypa, 3JICKTPOHHOC U ITPOCTPAHCTBECHHOC

https://myschool.edu.ru/
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CTpOEHHUE MOJIEKYJ, (U3NYECKUE CBOKWCTBA

23 XHUMHYECKHE CBONCTBA aJIKMHOB bubmotexa HOK

https://myschool.edu.ru/

24 KadecTBeHHBIC peakiini Ha TPOMHYIO CBSI3b bubmotexa HOK

peaktt POHHYIO https://myschool.edu.ru/

25 CriocoObI MoTy4eHus ¥ IPUMEHEHUE AIKHHOB bubmmorexa HOK

¥ P https://myschool.edu.ru/

26 Pewenne 3anad: pac4€Tsl 110 YPaBHEHUIO bubnuoreka LIOK
XUMHYECKON peaKIuu https://myschool.edu.ru/

27 CucremaTtuzanus ¥ 0000IIeHNEe 3HAHKUH 110 TeMe bubmotexa HOK

1 Hl https://myschool.edu.ru/
ApeHbI: TOMOJIOTUYECKUH psijl, 0011ast popmya,

28 HOMEHKJIaTypa. DJIEKTPOHHOE U Bubnmnoreka LIOK
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI OeH30I1a U https://myschool.edu.ru/
TOJIyOJIa, UX (PU3NICCKUE CBOHCTBA

29 XUMHYECKUE CBOMCTBA APEHOB: PEAKIIUU Bubnuoreka HOK
3aMEIICHUS https://myschool.edu.ru/

30 XUMUYECKUE CBOWCTBA APEHOB: PEAKIIUH bubmoreka HOK
MIPUCOCTUHECHHMS, OKHCIICHHE TOMOJIOTOB OEH30J1a https://myschool.edu.ru/

31 Oco0eHHOCTH XUMHUYECKUX CBOMCTB CTUPOJIA buomiorexa HOK

p https://myschool.edu.ru/
Pemienne pacu€THbIX 3a/1a4 Ha ONpEACIICHHUE
32 MOJIEK JmpHoﬁ bopm J'Iil 0 raHHEelexoro bubmorexa HOK
yIAp PMY. P https://myschool.edu.ru/
BEILIECTBA

33 Crioco0slI MoTy9eHUs ¥ IPUMEHEHUE apeHOB bubmmorexa HOK

ya p p https://myschool.edu.ru/

34 I'eneTndeckas CBSI3b MEKIY pa3INYHBIMU bubnuoreka HOK
KJIacCaMU yIJIEBOJOPOAOB https://myschool.edu.ru/

35 Pacuérbl o ypaBHEHUSAM XUMUYECKUX PEAKLIUN. bubmmnoreka IIOK
Cucremarusanys 1 0000IeHNEe 3HAHUN IO TEME https://myschool.edu.ru/

. bubnunoreka OK

36 [Tpuponnsiii raz. [lomyTHble HEQTAHBIE Ta3bl https://myschool.edu.ru/

37 KamMeHHBIH yronb U MpOJyKThI €ro nepepadoTKu bubnuoreka LIOK
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38 HedTb 1 criocobs! €€ nepepadoTku HePTH. Bubnuoreka LIOK
[TpuMeHeHne IPOIYKTOB IepepaboTKu HedTH https://myschool.edu.ru/

39 I'enernueckas cBsi3b MEKY pa3IUYHBIMU bubnmoreka HOK
KJIaCCaMU YIJIEBOJIOPOIOB https://myschool.edu.ru/
["amoreHonpon3BOAHBIC YTIIEBOAOPOAOB:

40 JJICKT OHHEG: CT oﬂeHHe' yreaK 1/)111/1 I3)a1€1€: CHUS bubmorexa TOK

P p » Peakil m https://myschool.edu.ru/
rajoreHa
CHMCTBHE IIEJI0UYEeH Ha TaJOTC€HIIPOU3BOIHbIC.
41 §3aHMo e;IHCTBHe HranoreHanKaII)mB c l\faFHI/IeM u bubmorexa TOK
o A https://myschool.edu.ru/
LMHKOM

42 Cucremarusanus 1 0000IIeHHE 3HAHUN 110 Bubnuorexa IHOK

pazaeny «YrieBOAOpOIbI» https://myschool.edu.ru/
bubnnoreka IHOK
n n

43 KoHnTponpHas padora o Teme "YTiaeBoa0poas! https://myschool.edu.ru/
[IpenenbHble OAHOATOMHBIE CITUPTHI:

44 TOMOJIOTHYECKUH psijI, oOmiast popmysia, cTpoeHue bubnmoreka HOK
MOJIEKYJI, U30MEpUs, HOMEHKJIATypa, https://myschool.edu.ru/
KIIaccuuKanus, GU3NIECKue CBOMCTBA

45 XUMHYECKUE CBOMCTBA MPEAETbHBIX OJJHOATOMHBIX Bubnnoreka 1HOK
CIIUPTOB https://myschool.edu.ru/

46 CrniocoOsbI MoTy4eHus U IpUMeHEHUe bubnuoreka HOK
OJHOATOMHBIX CIIUPTOB https://myschool.edu.ru/

47 [Ipocteie 3¢upbl: HOMEHKIATYpa U U30MEPUS, bubmmnoreka HOK
0COOCHHOCTH (PU3NYECKUX U XMMHUYECKUX CBOWCTB https://myschool.edu.ru/
MHoroaToMHbI€ CIIUPTHI: STUJICHTIIUKOJIb 1

48 TJIMLEPHH, UX (1)H3I/Iql:;CKI/I€ U XUMUYECKHE bubmorexa HOK

LCPHH, https://myschool.edu.ru/
CBOMCTBA

49 CnocoOsI TOTy4YeHUs ¥ TPUMEHEHNE bubnnoreka LHOK
MHOI'OaTOMHBIX CIIUPTOB https://myschool.edu.ru/

50 ®DeHOM: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE bubnuoreka IHOK

cBoicTBa. TOKCHYHOCTH (heHOIIa

https://myschool.edu.ru/
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bubnuoTeka IHOK

51 XuMHu4ecKue cBoicTBa (heHoma https://myschool.edu.ru/

bubnuoTeka IHOK

52 CrniocoObI 1oTydeHust U mpuMeHeHne (heHona https://myschool.edu.ru/
[TpakTuueckast paborta Ne 2. Pemenue

53 3Kpcne I/IMeHTaJII;HbIX 3a1a4 o teme «CrupThl U bubmmorexa HOK

P A P https://myschool.edu.ru/
(b eHoIB»
. bubmmoTeka LHOK

o4 CucremaTtu3zaiys U 0000IICHHE 3HAHUN TI0 TeMe https://myschool.edu.ru/
AJbJeruibl U KETOHBI: 3JIEKTPOHHOE CTPOEHHUE

55 Ka G?OHHJI;LHOIZ TIbI; FOM(?JIOFI/I‘ISCKII/)IG SJ1bI buomiorexa HOK

P PYTIEL, DAL, https://myschool.edu.ru/
obmras popmysa, H30MEpHUsi 1 HOMEHKIIATypa

56 Anbaeruapl ¥ KETOHBI: PU3NICCKUE CBOWCTBA; Bubnuoreka IHOK
peaKyu MPUCOCTUHEHHUS https://myschool.edu.ru/

57 Peaknini OKMCIEHNS Y KAYECTBEHHBIE PEAKIIUU Bubnuorexa IHOK
albAETUI0B U KETOHOB https://myschool.edu.ru/

58 CrniocoOblI oy4eHus aabAeTHA0B U KETOHOB bubmmorexa HOK

yi Jleru https://myschool.edu.ru/

59 OaHOOCHOBHEIE MpeeNbHbIE KAPOOHOBBIE Bubnuoreka HOK
KHUCJIOTBI, 0COOEHHOCTH CTPOEHUS UX MOJIEKYJI https://myschool.edu.ru/

60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX KUCIIOT, bubnmnoreka HOK
uXx (pu3nYecKre CBOWCTBA https://myschool.edu.ru/

61 XHUMHUUYECKUE CBOMCTBA IIPEAEIBHBIX bubnuoreka HOK
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://myschool.edu.ru/

62 Oco06eHHOCTH CBOMCTB MYPaBbUHOM KUCIIOTHI. bubnmoreka LIOK
MHuoroo0pa3ue KapOOHOBBIX KHCIOT https://myschool.edu.ru/
Oco0OeHHOCTH CBOICTB: HETIPEAEIbHBIX U

63 apoOMaTUYECKUX KapOOHOBBIX, AMKAPOOHOBBIX, bubmmnoreka HOK
TUIPOKCUKAapOOHOBBIX KUCIOT. [IpencraBurenu https://myschool.edu.ru/
BBICIIINX KapOOHOBBIX KHCIIOT

64 [TonsiTHE O MPOM3BOAHBIX KAPOOHOBBIX KHCIOT bubmiorexa HOK

P A p https://myschool.edu.ru/
65 Crioco0bI nostyueHus ¥ NpUMEHEHNEe KapOOHOBBIX bubnuoreka LIOK
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KHCIIOT

https://myschool.edu.ru/

66 CnoxxHbIe (DUPHI: TOMOJIOTHYECKUIN Psifl, 0OIIast Bubnuoreka HOK
dbopMmyIa, H30MepHsi U HOMEHKIIATypa https://myschool.edu.ru/
67 Ou3nyUecKue U XMMUYECKHEe CBOWCTBA 3(UPOB bubmiorexa HOK
P https://myschool.edu.ru/
Pemenne pac4€THBIX 3aa4: 10 YPABHEHUIO
68 XUMUYECKON PEaKLUU, Ha ONpPEICICHUE bubnmoreka HOK
MOJICKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO https://myschool.edu.ru/
BEILIECTBA
[TpakTudeckas padora Ne 3. Pemenue
P p " bubanoreka IHOK
69 SKCTIIEPUMEHTAIBHBIX 3a71a4 1o Teme "KapOoHoBbIe httos:
" ttps://myschool.edu.ru/
KUACIOTHI. CIIOKHBIE YPHUPBI
70 XKupsr: crpoeHne, GU3NIECKUE U XUMHYECKHE bubnuoreka LHOK
CBOMCTBA (THIPOJIN3) https://myschool.edu.ru/
Oco0eHHOCTH CBOICTB KUPOB, COJIEPKAIIIX
71 OCTaTKH HEeMPeaeTbHbIX )KII/: HBIX ﬁnlgnofl Kupsl B bubmorexa TOK
pea P - RHP https://myschool.edu.ru/
puponae
Mpblinia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
72 MOIOIIIEE ACHUCTBUE HOHs{THIe)t 0 CI/IHTGTI/I‘-IGCKI/I;( bubmmorexa HOK
tee a1 ) https://myschool.edu.ru/
Morommx cpeactBax (CMC)
73 I'eneTnyeckas CBA3b yIriIeBOLOPOAOB U bubnuoreka HOK
KHCIIOPOACOAEPKAIINX OPTAHNYECKUX BEMIECTB https://myschool.edu.ru/
74 Pacu€rpl o ypaBHEHUSAM XUMUYECKUX PEAKLIAN bubmiorexa HOK
yp peaxil https://myschool.edu.ru/
N Bubnuoreka LHOK
75 Cucremarusanusa 1 0000IIeHIE 3HAHUHN 110 TEME https://myschool.edu.ru/
OO01mmas xapakTepuCcTHKa YTIeBOJI0B U
76 Kna]?cnq)nga I/I$[p TIEBO Zfs (MOI)-:ILO- u- u brbmiorexa HOK
A YT a AL https://myschool.edu.ru/
MOJIMCaXapHU/IbI)
77 MoHocaxapuapl: GU3NUECKUe CBOHCTBA U bubnuoreka HOK
HAaxO0XJEHUE B IPUPOJIE https://myschool.edu.ru/
.. b K
78 [Ipumenenue K036, €€ 3HaAYEHUE B nomoTexa 1o

https://myschool.edu.ru/
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KU3HCACATCIbHOCTH OpraHu3sma

]_—[I/ICB,XEIpI/II[BI: caxapo3a, MajibTO3a M JIaKTO34a.

bubnmoreka LHOK

79 Haxosxnenue B npupojie 1 IpuMeHEHue https://myschool.edu.ru/
JIMCaxapuioB

80 [Tonucaxapupl: CTpOEHUE MAKPOMOJIEKYII, Bubnuoreka HOK
¢du3nUecKre U XMMUYECKHE CBOWCTBA, TPUMEHEHHE https://myschool.edu.ru/

bubnmoreka LHOK

81 [TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX https://myschool.edu.ru/
Pemenne pacueTHbIX 3a7a4 Ha ONpeeIeHUE J0IU

bubnuoTeka IHOK

82 BBIXO0/1a TPOJYKTA PEaKLUU OT TEOPETHUUECKU https://myschool.edu.ru/
BO3MOKHOT'O

83 Cucremarusanus 1 0000IIeHIE 3HAHUH 110 bubnnoreka IHOK
pazneny https://myschool.edu.ru/
KonTtponsHast pabora o Teme

Bbubmmoreka IHOK
n
84 CI(:ICHOSOHC? e https://myschool.edu.ru/
TTMHECHUS
AMUHBL: K1accuuKaIys, CTPOSHUE MOJICKYJT
’ ’ bubnuoreka LHOK

85 %i?;jeﬁgﬁrzggﬁﬁgrepm’ HOMCHKIIATYpa 1 https://myschool.edu.ru/

. bubmmoTeka 1HOK

86 XUMHUYECKHE CBOMCTBA ann(paTHIeCKUX aMUHOB https://myschool.edu.ru/

g7 AHUJIVH: CTPOCHUE aHWIIMHA, 0OCOOEHHOCTH bubnuoreka IHOK
XMMHYECKUX CBOMCTB aHWJIMHA https://myschool.edu.ru/

88 CrocoObI MoTy4YeHus: ¥ TPUMEHEHNE Bubaunoreka LIOK
anndaTHIeCKuX aMUHOB https://myschool.edu.ru/
AMMHOKHUCIIOTBI: HOMEHKJIaTypa U U30Mepust

. ’ bubnunoreka LIOK

89 ¢dusnueckue croiictBa. OTAEIBHBIC MTPEICTABUTEIH https://myschool.edu.ru/
0-aMHUHOKHUCJIOT
XUMHUYECKUE CBOMCTBA aMUHOKHCIIOT, UX Bub 110K

HNOJINOTCKA

90 Omosornyeckoe 3HaueHHEe aMHHOKUCIOT. CHHTE3 U https://myschool.edu.ru/
TUAPOIU3 MENTUIOB

91 benku kak npupoAHbIE TOIUMEPHI; CTPYKTYPBI Bubnmoreka LIOK
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O€eNIKOB https://myschool.edu.ru/
. Bubnuoreka HOK

92 XHUMHUYECKHE CBOUCTBA OEIIKOB 1 https://myschool.edu.ru/
A3zoTrconepxaliue reTeponuKInNIEeCKUX

93 coe I/IHSHEISIXH;‘I ﬂemfo:He KUCJIOTBI; COCTAB 1 bHbmmoTexa HOK

A - HYK : K https://myschool.edu.ru/
CTPOCHHE U OMOJIOTHYECKas POJhb
[IpakTuueckas padora Ne 4. Pemrenue
94 3Kpcne I/IMeHTaJII;HBIX 3aJ1a4 110 TEME 1 bHbmmoTexa HOK
p A https://myschool.edu.ru/
«A30TCcoepKaIre OPraHMIeCKUe COCTUHCHHS
[Ipaxtnueckas padora Ne 5. Pemenue
P p bubnnoreka IHOK

95 SKCTIIEPUMEHTAIBHBIX 33J1a4 110 TEME 1 )

. https://myschool.edu.ru/
«Pacno3HaBaHne OPraHUYECKUX COSTUHEHUN»

96 KonTpomnpHas padota o Teme "A3oTcoaepkaiime 1 bubimoreka LIOK
OpraHU4YeCKUe COCTUHEHUS" https://myschool.edu.ru/
OCHOBHBIE IMOHATUSA XUMUHU BEICOKOMOJIEKYIISIPHBIX

97 COEIMHEHUN U METOABI UX CUHTE3a — e 1 Eubmorexa HOK

& A https://myschool.edu.ru/
MOJIMMEPU3AITUS U TTOJIMKOHICHCAIIHS
[TnactMaccel. YTunuzanus u nepepadoTka bubnmoreka HOK

98 1 )

IIACTUKA https://myschool.edu.ru/

99 DacToMephl: HaTYPATbHBIA CHHTETUYECKHE 1 Bubmuoreka HOK
Kay4yyku. Pe3una https://myschool.edu.ru/
BoisokHa: HaTypajibHBIE, HCKYCCTBEHHEIE,

100 CI/IHTGTI/I‘ICCKI/I}ép HOJ‘II/IM; bl gr[e HAILHOTO 1 Bubmorexa HOK

: p 1 https://myschool.edu.ru/
Ha3HAYECHUS
ITpaxkTryeckasa padora Ne 6. Pemrenue
101 3I<I::ne I/IMeHTaJ'II;HBIX 3a7a4 10 TEME 1 buborexa HOK
p A https://myschool.edu.ru/
«Pacro3naBanue miacTMacc 1 BOJIOKOH»
0O0001eHne U cCUCTEMATH3AIUS U3YIEHHOT'O
102 mare Hliana 10 TEME "BLICOKI(I)MOJ'ICI}(’LI JIAPHBIE 1 buborexa HOK
p " yp https://myschool.edu.ru/
COEIMHEHUSI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102
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11 KIIACC

Jara
3vae DJIeKTpOHHbIe HU(POBbIE
KounyecTBo 4yacoB HH}; o0pa3oBaTe/ibHbIE PeCypChl
Ne T
eMa ypoka
n/n yp pakr
KoHTpo/ibHbIe = HYeCKH
Bcero
padoThI e
padoThI

1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1 bubnunoreka LIOK
aneMeHT. M30Tomnsl https://myschool.edu.ru/

5 CrtpoeHne 3IIeKTPOHHBIX 000JI0YEK aTOMOB, 1 bubnuoreka HOK
KBAHTOBBIC YHCIIa https://myschool.edu.ru/

3 Knaccudukanus XuMru4eckux 31eMeHToB (S-, p-, 1 bubnmoreka HOK
d-, f-anemenTs) https://myschool.edu.ru/

4 Pacnpenenenue 351€KTPOHOB 1O aTOMHBIM 1 Bubnuoreka HOK
opouTaIIM https://myschool.edu.ru/

5 DNEKTPOHHBIC KOH(DUTYpAITUH AaTOMOB 3JICMCHTOB 1 bubnmoreka HOK
B OCHOBHOM U BO30Y>KIEHHOM COCTOSTHUU https://myschool.edu.ru/

6 DNEeKTPOHHBbIE KOH(UTYpAIH HOHOB. 1 Bubmuoreka HOK
ONeKTPOOTPULIATENILHOCTD https://myschool.edu.ru/
ITepuonnueckuii 3akoH u [lepuoanueckast cuctema

7 xmrx)mqgcxnx AIEMEHTOB /| I/II) MenneneeBa, CBI3b 1 bubmotexa oK

- AN A ’ https://myschool.edu.ru/
C COBPEMEHHOM TEOPUEN CTPOCHUS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB

8 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU 1 bubnuoreka HOK
MIPOCTBIX U CJIIOXKHBIX BELIECTB I10 IPyMIaM U https://myschool.edu.ru/
nepuogam

9 CuctemaTtuzanus 1 0000IIeHNE 3HAHHH 110 TEME 1 bubmmorexa HOK

1 i https://myschool.edu.ru/
Bunnl xumMuueckoil cBsa3u. MexaHu3MEl
10 00pa3oBaHus KOBAJIEHTHOH CcBI3U. BomopoaHas 1 bubmorexa HOK
p - DOZIOP https://myschool.edu.ru/
CBSI3b. MEXMONEKYIISIPHBIE B3aUMOJICUCTBHUS
11 BaneHTHOCTS M BaJIeHTHBIE BO3MOKHOCTH aTOMOB. 1 Bubinuoreka IHOK
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CBs13b 2JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX
TEOMETPUYECKUM CTPOCHUEM

https://myschool.edu.ru/

12 [IpencraBieHus: 0 KOMIUIEKCHBIX COETUHEHUSX bubnnoreka IIOK
COCTaB M HOMEHKJIaTypa https://myschool.edu.ru/
BeniecTBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
13 ' cr IgeHI/Iﬂ Tunst i I/IET&J‘IJ‘II/I‘IGCKI/IX CZHC"IPOK u buomiorexa HOK
pu ) p p https://myschool.edu.ru/
CBOICTBA BEILIECTB
14 [IoHsATHE O IUCTIEPCHBIX CUCTEMAX. bubaunoreka LHOK
[IpencraBienne 0 KOJUIOMIHBIX PACTBOPAX https://myschool.edu.ru/
HcTrHHBIE paCTBOPHI: HACBILIEHHBIE U
15 | HeHachr erHBIe I;.CTBO I/IMH(-)[CTB bubmmorexa oK
i » P p ' https://myschool.edu.ru/
Kpucramnoruaparsl
16  CrnocoObl BeIpaXCHHSI KOHIICHTPAIIMHA PACTBOPOB bubmmorexa LOK
P HEHTpati p P https://myschool.edu.ru/
Pemenue 3agau ¢ HCIOJIB30BAHUEM MTOHSITUI
17 «maccoBas 1011 pacCTBOPEHHOTO BELIECTBA buomiorexa oK
P P ’ https://myschool.edu.ru/
«MOJISIpHAsE KOHIEHTPALIHS»
18 Knaccudukanus 1 HOMEHKIIaTypa bubnnoreka LIOK
HEOPraHUYECKUX BEIIECTB https://myschool.edu.ru/
19  Cucremaruzanus u 060011eHUE 3HAHUI 110 TEMe buomiorexa oK
H B https://myschool.edu.ru/
KonTpomabnas pabora no temam «CTpoeHue aToMma.
20 ITepnonnueckut 3akoH u Ilepuonnueckas cucrema bubmmnoreka LHOK
xuMudeckux 3neMenToB .M. MenneneeBay, https://myschool.edu.ru/
«Ctpoenue BemecTBa. MHOroodpasue BeIecTB
Knaccudukanus XuMHuecKUx peakiuii B
HEOPTaHWYECKON U OPraHUYEeCKON XUMHH. 3aKOH
21 COXpaHeHI/I}I MAacCChI BI; €CTB; 3aKOH COXPAaHEHUS U bubmiorexa HOK
P i ’ p https://myschool.edu.ru/
MPEBPAILECHUS YHEPTUU ITPU XUMUYECKUX
peakumsx
) TennoBble 3¢ (HeKTh XUMUYECKUX PEaKIii. bubnuoreka HOK
TepMoxuMHuueckre ypaBHEHHUs https://myschool.edu.ru/
23 Brruucnenus no ypaBHEHHSIM XUMHYECKUX bubmmnoreka HOK
pEaKLUH U TEPMOXUMUYECKUM YPABHEHUSIM https://myschool.edu.ru/
24 | CkopoCTh XUMMUYECKOW peaklnu, e€ 3aBUCMOCTb bubmmnoreka LTOK
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OT pa3nuy4HbIX pakTopoB. Katamus u

https://myschool.edu.ru/

KaTaJIn3aTopPBI
Bubnuoreka IIOK
25 | T'omoreHHbIE ¥ reTepOTreHHBIE PEAKITUN https://myschool.edu.ru/
[IpakTrueckas padota Ne 1 mo teme "Bnusaue
26 al?manHx (baIFTO OB Ha CKOPOCTb XUMUYECKOU bubmiorexa LHOK
P " P p https://myschool.edu.ru/
peakiuu
97 OO6paTtumbie U HEOOpPATUMBbIE PEAKIIUH. bubnmoreka LIOK
XHUMHUYECKOE PAaBHOBECHE https://myschool.edu.ru/
[IpakTrueckas padota Ne 2 o teme "BnusHue
28 al?manHx (baIFTO OB Ha I10JIO)KEHHE buomiorexa HOK
P P " https://myschool.edu.ru/
XUMHUYECKOI'O0 PAaBHOBECHSI
29 DnekTponuTHdeckas aucconuanus. CUIbHbIE U bubnnoreka IHOK
ciabpie 251eKTpOoauThl. CTeNeHb AUCCOLUALINH https://myschool.edu.ru/
Honnoe npousseaenue Boabl. Cpeaa BOIHBIX
30 acTBO 01:) Bo oﬂo HBII EOKaS:l)TeIIHL ( II[{) bubmotexa HOK
p POB. BOAOPOA P https://myschool.edu.ru/
pactBopa
31 I'maponus coseid. Peaknuu, nporekaronye B bubnmoreka LIOK
pacTBOpax AJIEKTPOJIUTOB https://myschool.edu.ru/
32 [Ipaktuueckas padora Ne 3 mo Teme "Xummuueckue Bbubanoreka LIOK
peakLuu B paCTBOPAX AJIEKTPOJIUTOB" https://myschool.edu.ru/
33 OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH. Bubmuorexa HOK
Baxuelinme OKUCIUTENN U BOCCTAHOBUTEIIN https://myschool.edu.ru/
34 MeTto/1 371IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO0) Bubmoreka LIOK
OanaHca https://myschool.edu.ru/
35 | DnekTpoau3 pacTBOPOB U PACILIABOB BEUIECTB bubmiorexa HOK
p p p p B https://myschool.edu.ru/
36  Pemenwue 3a1a4 pa3TU4HBIX TUTIOB buomiorexa HOK
atp https://myschool.edu.ru/
bubmmoTeka ITOK
37  Pemenwue 3a/1a4 pa3TUIHBIX THIIOB https://myschool.edu.ru/
38 CucreMmarusanys 1 0000IeHNE 3HAHUH 10 TEME Bubnuoreka LHOK
"Xumnueckue peakuuu" https://myschool.edu.ru/
39 KonTtponbHas pabota no Teme "Xumuueckue bubnuoreka LIOK

peakiuu"

https://myschool.edu.ru/
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[Tonoxenue Hemeramios B [lepuoanueckoi

40 CHCTEME XUMHYEeCKuX aneMeHToB J]. H. bubnuoreka IHOK
MemnieneeBa 1 0COOCHHOCTH CTPOEHUS UX aTOMOB. https://myschool.edu.ru/
®Du3nyYeCcKre CBOMCTBA HEMETAIIIIOB

a1 AnoTponusi HEeMETauIoB (Ha IpUMeEpe Bubnuoreka HOK
KHCIIOpo/a, cepbl, pocdopa u yriepoaa) https://myschool.edu.ru/

42 Bogopon: nonmyuenue, puandeckue u XUMHUIECKHE bubnmoreka HOK
cBoiicTBa ['mapuasl https://myschool.edu.ru/

43 ["anoreHsl: HaXOXAEHNUE B IPUPOJIE, CIIOCOOBI bubnmoreka HOK
MOJTy4eHUs1, PU3NUECKUE M XUMUIECKIE CBOHCTBA https://myschool.edu.ru/

44 l"anorenoBoopoasl. Baxxueiimue bubnuoteka LIOK
KUCIIOPOACOAEPKAIINE COSTUHEHNS TaTOTEHOB https://myschool.edu.ru/
JlabopaTopHbIe U MTPOMBIIIIICHHBIE CTIOCOOBI

45  mon peHI/Ii l“aJ'IOFeIfOB [IpuMeHeHue ranoreHoB u buomiorexa oK

v . P https://myschool.edu.ru/
WX COCIMHEHUN
16 [IpakTuyeckas pabora Ne 4. Pemenue Bubmmoreka LIOK
SKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «I aloreHbI» https://myschool.edu.ru/
Kucnopoa: nabopatopHbie v MPOMBIIILIICHHbIE
47 cnoco6pl)1Ii[0J1 eI:ms{ p(bmnqecll)me U XUMUYECKUE bubmiorexa LOK
N ¥ ’ https://myschool.edu.ru/
cBoicTBa. O30H. [IpuMeHeHne kucnopoia u 030Ha
bubnmoreka IHOK

48 Oxcuatet 1 mepokCuE! https://myschool.edu.ru/

49  Pemenwue 3a/1a4 pa3TUIHBIX THIIOB bubmmorexa HOK

adp https://myschool.edu.ru/

50 Cepa: Hax0XXJIEHHE B MPUPOJIE, CITOCOOBI bubimoreka LIOK
nosyueHusi, GU3NYECKUEe U XUMUIECKIE CBOMCTBA https://myschool.edu.ru/

bubnmoreka IHOK

o1 Ceposonopox, cynbpuae! https://myschool.edu.ru/

52 Kucnoponcoaepxaiue COeUHEHNS CEPBI. bubnuoreka HOK
Oco0eHHOCTH CBOICTB CEpHON KUCIIOThI https://myschool.edu.ru/
[Ipaktuueckas pabora Ne 5. Pemenue

53 3Kine I/IMeHTaJ'II;)HI)IX 3amad o teme «Cepa u eé bubmmorexa HOK

P & p https://myschool.edu.ru/
COETMHEHUS»
54 A3OT: HaX0XKJIeHHUE B IPUPO/IE, CIIOCOOBI bubnmoreka ILIOK

NoJIyueHusi, PU3NYECKUEe U XUMUYECKHE CBOMCTBRA.

https://myschool.edu.ru/
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AMMMaK, HUTPUAbI

55 Kucnopoacoaep-xamiue coeAMHEHNs a30Ta. bubmmnoreka HOK
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI https://myschool.edu.ru/

56 [IprumeHeHue a30Ta U €ro COeIMHEHUNU. A30THBIC bubnunoreka LHOK
ynoopeHust https://myschool.edu.ru/
®dochop: HAXOKIEHHE B IPUPOJE, CIIOCOOBI

57  mon v CII)-II/I}I (bHSfI‘leCKI/IC prgMiquKHe CBOMCTBa bubmotexa HOK

ya ’ ' https://myschool.edu.ru/
®ocouasl u pochun

58 Oxkcunst hocdopa, pochopcoaepxaiire KUCIOTHI. Bubmmoreka LIOK
Comu ¢hochopHON KHCITOTHI https://myschool.edu.ru/

59 [Mpumenenne dhocdopa u ero coeTUHESHUH. Bubauoreka LIOK
dochopHbIe y1oOpeHHst https://myschool.edu.ru/
[IpakTrueckas paborta Ne 6 Pemenue

60 3I<pcne I/IMeHTaJII;HLIX 3a/1aq 1o TeMe «A30T U bubmmorexa LOK

P ! https://myschool.edu.ru/
dbochop U UX COCTUHCHUS
Yrnepoa: HaxoXkJIeHUE B MPUPOJIE, ATUIOTPOITHBIC
61 wmo H%)I/?Ka 15038 qf(mnqecxnpe IE xi[/lh;nqecxﬁe bubmmorexa LOK
o LI, https://myschool.edu.ru/
CBOICTBa IPUMEHEHHE

62 Oxcun yraepoaa(ll), okeua yraepoma(1V), bubimoreka LIOK
YTOJIbHAs! KUCJIOTA U €€ COJIN https://myschool.edu.ru/

63  PemreHue 3a1a4 pa3IMYHBIX THIIOB bubmmorexa LOK

Aaq p https://myschool.edu.ru/

64 Kpemuuii: HaxoeHre B IPHPoJIe, CIOCOOBI bubmmnoreka HOK
MOJTy4eHUs1, GU3NYECKUE U XUMHUECKHE CBOMCTBA https://myschool.edu.ru/

65 Oxkcua kpemuausi(1V), kpemHueBast KHCIIOTA, Bubnunoreka LHOK
CUJIMKATBI https://myschool.edu.ru/

66 IIpuMeHeHre KPEMHUS U €70 COCIUHEHU. bubmmnoreka HOK
Crekr10, ero mosy4eHue, BUAbl CTEKIIa https://myschool.edu.ru/

67  PemieHue 3a1a4 pa3IMYHBIX THIIOB bubmmorexa HOK

Aaq p https://myschool.edu.ru/

68 CucremaTu3aiys U 0000IIeHHE 3HAHUN TI0 TEME bubnmoreka ILIOK
"Hemertamnsr" https://myschool.edu.ru/

69  KontposbHas padota o reme "Hemeramisr" bubmmorexa HOK

https://myschool.edu.ru/
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AHanu3 pe3yinbTaToB KOHTPOJIBLHOU PabOTHI,

bubnnoreka

[HOK

7
0 KOPPEKIIHS OIMMO0K https://myschool.edu.ru/
[Tonoxxenue MetaiioB B [lepuoandeckoi cucreme
71 XUMHUUYECKHUX DJIEMEHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa HOK
) p https://myschool.edu.ru/
3JICKTPOHHBIX 000JI0YEK aTOMOB METAIJIOB

79 OO6mue ¢puznuecKkre CBOMCTBA METAILIOB. bu6nuoreka LIOK
[TpumMeHeHre METauIOB B OBITY U TEXHHUKE https://myschool.edu.ru/

73 Cnnassl MeTaiuioB. Kopposus MeTamios bubmorexa HOK

- ROpp https://myschool.edu.ru/
74 Pemenue 3amay pa3IMuHbIX THIIOB buGorexa HOK
At p https://myschool.edu.ru/
75 DIJIEKTPOXUMHUYECKUI Pl HAIPSIKEHUH METaJIJIOB. bubnunoreka LIOK
O611re cnocoObl MOTyYSHHsI METAJIIOB https://myschool.edu.ru/
O61as xapakTepucTika MetamuioB |A-rpynmsl
[leprognueckoii CHCTEMBI XUMHYECKUX
76 3J1§)MeHHTOB Hartpuii n xaiuii: rojryueHue bubmorexa HOK
’ p T ¥ ’ https://myschool.edu.ru/
bu3HYecKue 1 XUMHUYECKUE CBOMCTBA,
MIPUMEHEHHUE MTPOCTHIX BEIIECTB M UX COCAMHEHUI
O61uas xapakrepuctuka MetamioB ||A-rpymmbl
[leproanueckoii CHCTEMBI XUMHUYECKUX
77 3J1§)MeHHTOB Maruuii ¥ KajlbIIUH: NOJIyYeHHE bubmorexa HOK
’ 1 ° ¥ ’ https://myschool.edu.ru/
dbuznyecKkne 1 XUMUIECKHE CBONCTBA,
MIPUMEHEHHUE MTPOCTHIX BEIIECTB M UX COCAMHEHUI
78 JKécTkocTh BOABI M CIOCOOBI €€ YCTpaHEHUs bubsmorexa HOK
A yerp https://myschool.edu.ru/

79 ANIOMMHUI: TIOTydeHue, (pu3ndeckue u bubmnoreka HOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://myschool.edu.ru/
AwmMdoTepHbBIE CBOICTBA OKCUIA U THAPOKCHUIA

80 aJ'IIO(bMI/IHEIH ' OKCOKOMHJ'ICJII(CLI aJ'IIJi)II)VII/IHI/I}I 1704 bubsmorexa HOK

» THAP K https://myschool.edu.ru/
MIPUMEHEHUE
81 Pemenne 3amau pa3InyHbIX THIIOB bubmorexa HOK
Aat p https://myschool.edu.ru/
IIpaxTrueckas padbora Ne 7. Pemenue
P p bubnuoreka OK
82  sKkcrepuMeEHTaNIBHBIX 33724 M0 TeMe «MeTautbl

TJIABHBIX NOATPYIID»

https://myschool.edu.ru/
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OO01mast xapakTepuCTHKa METaNIOB TOOOYHBIX

Bubnuoreka

HOK

83 o n (b-rpynm) Ilepruoandeckoi cucTeMbl
arpynn (b-rpyrm) Ieprox https://myschool.edu.ru/
XHUMUYCCKHX DJIEMECHTOB

84 Du3nyecKnue 1 XUMUYECKHE CBOMCTBA XpOMa U €ro bubmoreka HOK
COCJIMHEHUH, UX TPUMEHECHHE https://myschool.edu.ru/

85 Baxwueiimue coenunenus mapranuna. [lepmanranar bubnunoreka LHOK
KaJIusl, ero OKMCIINTEIbHBIE CBOMCTBA https://myschool.edu.ru/
du3nuecKkue U XUMUYECCKHE CBOMCTBA JKeje3a U

86 ero coeauHenuii. IloaydeHnre u npuMeHeHNE bubmmorexa HOK

a ’ yd p https://myschool.edu.ru/
CIIJIaBOB JKeJie3a

87 Ddu3nuecKkre U XUMHUUECKHE CBOMCTBA MEIH U €€ bubnnoTeka LHOK
COCJIMHEHUH, UX TPUMEHECHHE https://myschool.edu.ru/
duznyeckre 1 XMMHUYECKHE CBOMCTBA IIMHKA U €T0

N bubnuoTeka HOK

88 COCTMHCHUH, NX TPUMEHEHHE. _

https://myschool.edu.ru/
I'mapokcokoMIIeKChl IMHKA
IIpakTuueckas padora Ne 8. Pemenue
P p bubnunoTeka IHOK
89 SKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «MeTaibl .
https://myschool.edu.ru/
110OOYHBIX MTOATPYIII»
90  Pemrenwue 3ama4 pa3IMYHBIX TUIIOB bubmorexa oK
Aa1p https://myschool.edu.ru/
91 O0o001IeHNEe U CHCTeMAaTU3aUs U3YICHHOTO bubnmoreka LIOK
MaTepuana 1o reme "Merauibr" https://myschool.edu.ru/
bubmmoTeka ITOK
92 Konurponsnas padbora no teme "MeTaimie!"
p p https://myschool.edu.ru/

93 AHanm3 pe3yabTaToB KOHTPOJIBbHON paboTHI, Bubnunoreka LHOK
KOPPEKIIHSI OIIHOOK https://myschool.edu.ru/

Ponb xumuu B 00eCIieYeHHH YCTOMYHUBOTO

94 a3BUTHUS YEIOBECUECTBA HOH};[TI/IG 0 HayYHBIX bubmorexa HOK
p : ¥ https://myschool.edu.ru/

METOoAaX MCCIIeAOBAaHMUS BEIICCTB
HaydHbIe IpUHIUIIE OpraHu3alliid XUMHUYECKOT0
95 1| 3211330 CTI;a L1E[ OMLIlfnneHHL?e CITOCOOBI bubmmorexa HOK
p A ) pv https://myschool.edu.ru/
MOJIYYeHUS] BaXKHEHIITNX BEILIECTB

96 XHUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH CPEebl U bubnauoreka HOK
€T0 IIOCIICACTBUSI https://myschool.edu.ru/

97 XUMHA U 300pOBbE YEJIOBEKa. JIeKapCTBEHHBIE bubauoreka HOK
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cpencrsa

98 Xumus nui. Ponbs XUMuu B 00eCIeueHHH 1 bubnnorexa IHOK
[THIIEBON OE30IIaCHOCTH https://myschool.edu.ru/

99 KocMernueckue u mapdromMepHbIie CpeaCcTBa. 1 Bubnuoreka HOK
beiToBasg xumus https://myschool.edu.ru/

100 XuMHA B CTPOUTENLCTBE. BaskHenmue 1 bubauoreka LHOK
CTPOUTENBHBIE U KOHCTPYKIIMOHHBIE MaTEPHUAIIBI https://myschool.edu.ru/
XuUMHS B CENbCKOM X03s1icTBE. Oprannyeckue u bubaunoreka LHOK

101 1 .
MHUHEpaJIbHbIEC YI00peHUs https://myschool.edu.ru/

102 Cucre GoblLeHuE 3HAHMI 110 TeMe 1 bubaiorexa Lok

yucreMarusanus 1 0000IIeHNe 3HaHUM 110 TEM https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJBHOI'O
MNPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISAI YAEHUKA

» Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., JIpoznos A.A., JIyaun B.B.; mox
penakiueit Jlynuna B.B., O0mecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO «J[PODAY;
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne
» Xumus, 10 kmace/ Epemun B.B., Ky3emenko H.E., JIpoznos A.A., JIyaun B.B.; mox
penakiueit Jlynuna B.B., O61ecTBo ¢ orpaHUuYe€HHON OTBETCTBEHHOCTHIO «JIPODAY;
AxkrmonepHoe obuiectBo «M3narensctBo «lIpocBenienue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. Xumus. [Inanupyemsie pe3ynbrarsl. CucreMa 3aganuil. 8—9 kiacchl: mocodue as
yuurenen obmeodpasonar. yupexaenuii / A. A. Kasepuna, P. I'. Banosa, JI. FO. loOpoTtuH;
noA. pen. I'. C. Kosanesoit, O. b. JlorunoBoii. — M.: IIpocsemienue. — 2013. — 128 c.

2. Xumus. Tematuueckuit KoHTpoib. 8—9 kimacesl / A. A. KaBepuna, I'. H. Monuanosa, M.
I'. Cuactuna. — M.: HartmonansHoe oOpazoBanue, 2022. — 160 c. (PI'OC. TemaTuueckuit
KOHTPOJIb).

3. Ho6potun /. FO. KonTponupyromas QyHKIHS MIKOJIFHOTO XUMUYECKOTO AKCIIEPUMEHTA
// Xumus B mkoine. — 2017. — Ne 3.

4. Eppirun . I1., Humkun E. A. MeTtonuka pemenus 3aj1a4y o XuMuu: yued. mocodue asis
CTYJCHTOB TI€Jl. UH-TOB 0 OMOJI. U XuM. crell. — M.: [Ipocsenienue, 1989. — 176 c.

5. 3notHuKOB D. I'. XUMHYECKUM SKCITEPUMEHT KaK crelnu@uyeckuii MeToa o0ydeHus //
[TepBoe centsiops. — 2007. — Ne 24,

6. Momuanosa I'. H., Cuactuna M. I'. KosmmyecTBEHHBIE OTHOIIIEHUS B XUMUH // XUMHUS IS
mKoIbHUKOB. — 2020. — Ne 4.

7. Obmas meToanka ooyuenus xumuu B mkoje / P. I'. iBanoBa, H. A. T'oponuosa, /1. O.
Hobpotun u ap.; nox pexn. P. I'. UBanosoii. — M.: Jlpoda, 2008. — 319 c. (Poccuiickas
akajmeMus oopazoBaHus — yuntento). A.A. Kasepuna, P.I'. IBanoBa. I'1. HopmaTuBHas 6aza
XUMHUUYECKOTO 00pa30BaHUsl B CpeAHEN IIKOJIE.

8.Xumusi. Penienue 3aannii TOBBIIIEHHOTO U BEICOKOTO YPOBHS CJIOKHOCTH.

Kak nonyuuts makcumanbshbiit 6amt Ha EI'D: yue6. nmocodue / A. A. KaBepuna,

I'. H. Monuanosa, H. B. Ceupunenkona, C. B. Craxanoa. — M.: Uuremnext-LienTp,

2015. - 216 c.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCHI CETU
NHTEPHET
VYpoxk (PDII) https://resh.edu.ru

Ypok (Hemoprain) https://nsportal.ru

(AKuacc) https://www.yaklass.ru
Buneoypox (MHTEPYPOK): https://interneturok.ru
[Mpesenrarus (Mudoypox) https://infourok.ru
bubaroreka LIOK https://m.edsoo.ru
[Mpesenranus (3nanuo) https://znanio.ru
Pemy EI'D: https://ege.sdamgia.ru/

VYpok : https://urok.1sept.ru
Ypok, npe3erranuu:https://multiurok.ru






