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MNOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamma Mo XMMHU Ha YpOBHE CpeqHero odOmiero odpasoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUNM K pe3yabTaTaM OCBOeHMs (ernepaibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DepepaibHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM crapaapre COO, ¢ yuérom Konnenumu npenojgaBaHus
yuebHOro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaM3yIoMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpaTeruu
pasBuTusl Bocniutanus B Poccuiickoit denepanun Ha niepuon no0 2025 roga» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 No 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOro o0Opa3oBanus yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaiiuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 0011€00pa30BaATENFHYI0O U OOUICKYJIBTYPHYIO MOJATOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOJMMYIO JIISl afanTalud UX K OBICTPO MEHSIOMIMMCS YCIOBHSIM >KU3HH B COLIMYME, a
TakKe Ui MPOJOJKeHHs OoOyueHHuss B opraHuzanusx mnpodeccuoHanbHOro o0Opa3oBaHUs, B
KOTOPBIX XUMUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJIydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoIoyararomumu nonoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COACpKAHMUSI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAECTETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOii 110 XUMHH (YHKIIHU:

¢ UH(QOPMAIIMOHHO-METOAUYECKAsl, pealu3alus KOTOpod oOecreynBaeT MOJydeHHE
IIPEJICTaBICHUs O LEIsIX, COJIEp)KaHUHU, oOlieil cTpaTernu oOy4eHMsl, BOCIIUTAHUS U
pa3BUTUs OOy4arOUIMXCA CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KoTopas peycMaTpuBaeT ompe/ieNieHue:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4yeOHOro
MaTepuana, KOJWYECTBEHHBIX M KAdyeCTBEHHBIX €ro XapaKTePUCTHK; IOAXOJ0B K
(OpMUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJISI M OLIEHKHM OOpa30BaTEIbHBIX
JOCTIDKEHUI 00yJaroIMxcsi B paMKaX HTOTOBOM arrectauMu B (OpME €IUHOTO
roCyIapCTBEHHOIO YK3aMEHA [0 XUMUHU.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUM:

e yCTaHABJIMBAaeT MHBApUAHTHOE MPEAMETHOE CoJepKaHKe, 00s3aTeNbHOe IS U3YYEeHUS
B paMKax OTAENbHBIX  Hpoduiei, npeaycMaTpuBaeT  paclpeieiceHue U
CTPYKTYpUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM COJEpKaTeJIbHbIM JIMHUSAM/pa3jienam
Kypca;

e 1aéT MpUMEPHOE pacrpe/iesieHne Y4eOHOTO BpEMEHHU, pEKOMEHAYEMOTO ISl U3Y4YEHHUS
OTJIEIbHBIX TEM;

e [peasiaraeT MPUMEPHYI MOCIEA0BATEIbHOCTh H3Y4YEHHUS Y4eOHOro Mmarepuana cC
Y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3EH;

e JaéT METOAMYECKYI0 HHTEpIpeTalMio Leleil M 3ajad M3ydyeHus IMpeaMeTra Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHMs, COAEPKATEILHON XapaKTEPUCTUKHU IJIAHUPYEMbIX Pe3yIbTaTOB
OCBOCHHMSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl CPEIHEro o0Imero oOpa3oBaHUs
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(JIMYHOCTHBIX, METANPEAMETHBIX, PEIMETHBIX), a TAK)KE C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JICMCTBUI OOYYaloOIErocsi IO OCBOCHHUIO COJCpKAHUS
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B MPOrpaMMe IO XUMHUU TMPEJyCMOTpEHa
MIPEEeMCTBEHHOCTh C OOy4YeHHEeM XHMUM Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npelenaMu  yCTAaHOBJICHHOH MPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMW)
COCTaBIISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUs» 0CcTaércss BO3MOKHOCThH BBIOOpa €ro
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask OJIKHA ONPEAEISATHCS B COOTBETCTBUH C HAIPaBICHUEM
KOHKPETHOTO MPpOGuIs OOyICHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU mnodoxkeHusmMu DPI'OC COO o Ha3zHayeHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cuctemMe Au(epeHIIMPOBAHHOTO 00yUeHHUs Ha
YPOBHE CpeHero obiiero o0pa3oBaHusl XUMUS HA YPOBHE YIiyOIEHHOIO M3YUEHHUS HaIpaBlieH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOLUIUM STaloM MOJYyYEHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cszu
U3y4YeHHE TMpeaMeTa «XUMHUS» OPHEHTHUPOBAHO TMPEUMYIIECTBEHHO Ha paclIUpeHue U
yrayOieHne TEOpPeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIMXCS, BBIOpABIIMX
ornpenenéHHbId MpopmIb 00ydeHHs, B TOM YUCIIE C NEPCHEKTHBON MOCIECTYIOMIETO MOIyIeHHUS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccuonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuii @I'OC COO k maHuUpyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHO
00pa3oBaTeNnbHOIl MPOTrpaMMbl CpEeIHEro OOIIero 00pa30BaHUS HM3YYEHHE MpeaAMeTa «XHUMHUS)
OpPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIIUTAHUS U COLIMATILHOTO Pa3BUTHS 00y4arOIIUXCs,
Ha (OpPMHUPOBAHUE Y HUX OOIIEHHTEIUICKTYaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUN YIeOHOTO
Tpyda U  OOOOIIEHHBIX CIOCOOOB  JEATENBHOCTH, HUMEIONIMX  MEXAUCIUILTHHAPHBIH,
HAAMPEIMETHBIN XapakTep.

CocraBisitomiuMu  nipeMera «XUMHUS» Ha YPOBHE YINyOJIEHHOIO M3y4YEHHS SIBISIOTCS
yrayonéHubie Kypcebl — «Oprannueckas xumusi» u «OO0Immas U HeopraHuyeckas xumusi». [Ipu
OTIpeNIeIeHUH MOAXO0JI0B K OTOOpY M CTPYKTYpPHOH OpraHu3allMy COJEpXkaHUs ITUX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a3oBoro u
yrayO0nE€HHOTO YPOBHEH U3yUEHUS PEAMETA.

OcHOBY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas u HeopraHudeckas
XUMHS» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJIHEHHE,  [O3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  Oonbluii  00BEM
(dakTomoruueckoro Marepuaia. Tak, Ha yriyoJ€HHOM ypOBHE M3y4deHHUs IMpeaMeTa obecredeHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIMUYEHHs 00bEMa 3HAHUH O XMMHUYECKHX DJIEMEHTaxX u
CBOWCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIriyOJeHus MpeACTaBICHUN O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklhil, pacCMaTpUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoandeckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHHUYECKUX MPEJICTABICHHUSIX O CTPOCHUH aTOMa. XUMUYECKask CBA3b OOBACHSETCA C
TOYKH 3pPEHHS] SHEPreTHUECKUX H3MEHEHUN NMpu e€ o0pa3oBaHUU U pa3pyLICHHH, a TaKkKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. lM3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopmMHpoBaHUEM NPEACTABICHUN 00 IEKTPOXMMUYECKHUX MPOIeccax U JIEKTPOIU3E PACILUIaBOB
U PAcTBOPOB BEIIECTB. B Kypce opraHMueckod XMMHHM INpPU PACCMOTPEHHH pEaKLMOHHON



CITOCOOHOCTH COSMHEHUN yIeIseTCs 0c000€ BHUMAaHUE BOMPOcaM 00 AJIEKTPOHHBIX I deKTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJICKYJIaX U MEXaHH3MaX PEaKIuil.
Oco0oe 3HaYeHHE UMEET TO, YTO Ha COJEP)KaHUE KYpCOB XUMHUH YIIIyOJIEHHOIO YpOBHS
U3YYEHHUS Ui KJIAccoB ompeaenéHHoro mnpoduis (rmaBHbIM 00pa3oM Ha UX CTPYKTYpY H
XapakTep JONOJHEHHH K o01el cucTeMe MpeIMEeTHBIX 3HAHUIT) OKa3bIBAIOT BIHMSHUE CMEXKHbBIC
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUM TpeAMeTa s KJIacCOB XHUMHUKO-(H3UYECKOTO
npoduns 0obIIOe 3HAYCHHE OyIyT UMETh 3JIEMEHTHI YYeOHOTO MaTrepuaia 1mo oOmei XUuMHuu.
[Ipu u3yueHuu mnpenMera B JaHHOM ciy4yae aklEHT OyneT craeinaH Ha OOIIHOCTh METOJIOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH M B (DU3HMKE: aTOMHO-MOJICKYJISIpHAsI TEOpUs
(MonexynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHHS MAacChl W OSHEPrHH, 3aKOHBI
TEPMOJIMHAMHKH, JIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYTOE.
B 10 e Bpems B coaep:kaHUU MpeaIMeTa Ui KIacCOB XMMHUKO-OHOJI0TrHYeCKOro mpodus
00N yAETbHBIN Bec OyleT MMETh OpraHuyeckas XuMus. B sTom cimyyae mpenoctaBisieTcs
BO3MOXHOCTb /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KIETKH KaK
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOPOW BXOJST, K MPUMEPY, TaKue CTPYKTYPHBIE
KOMIIOHEHTBI, KaK JHMUJbI, OCJKU, YTJIeBOJAbI, HYKICUHOBbIE KHCIOTHI U Apyrue. [Ipu stom
3HAHUS O COCTaBE M CBOWCTBAX NpPEJCTaBUTENICH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CIIy’KaT OCHOBOM JUIS M3YUEHHSI CYITHOCTH MPOLECCOB (POTOCUHTE3A, IBIXaHUS, TTHILECBAPEHHUSL.
B murane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOCHHUS OOLICHAYYHBIX
METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS HayUYHbIX 3HAHUM U3yueHUe peameTa
«XuMus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SIX C Yy4EOHBIMHU
peIMeTaMu, BXOISIIMMHU B COCTaB MPEIMETHBIX o0acteil «ECcTeCTBEHHO-HAYUHBIC TPEIMETHIY,
«Matemaruka 1 nHpopMaTHKa» 1 «PyCCKuil sI3bIK U JIUTEpATYPay.
[Tpu uzyyenun yuyeOHOro mpeamera «XHMHs» Ha YrIyOIEHHOM YPOBHE TakkKe, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUpOBAaHME OCHOB HAyKHM XHUMHU Kak 00JacTH
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHYECKOW JEATENPHOCTH YeJIOBEKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. PelieHne 3Toil 3amaun Ha yriayOJE€HHOM YpOBHE HU3y4YECHHS
nmpeaMeTa mpeArnoaaraeT peajn3auio Takux emnei, Kak:
e (opmupoBaHUE MPEICTABICHUIA: O MAaTEPUATHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX
¥ TI0O3HABAEMOCTH SIBIICHUH TIPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Bemymieil posm B 00€CreYeHUN YCTOWYMBOTO PAa3BUTHS UYEIOBEUECTBA: B PEUICHUU
npoOJeM HKOJIOTUYECKOM, YHEPreTHYeCKO M TMHIIEBOW OE30MacHOCTH, B PAa3BUTHU
MEIWIIMHBI, CO3/JIaHWM HOBBIX MAaTEpUaloOB, HOBBIX HCTOYHUKOB DJHEPTrUHU, B
o0ecrieyeHNH parroHaIbHOTO MPUPOJIOTIOIH30BAHUS, B (dhopMupoBaHUU
MHUPOBO33pEHUS U 00IIEH KyJIbTypbl YEJIOBEKA, a TAKkKe IKOJIOTHYECKH 000CHOBAHHOTO
OTHOLIEHHUS K CBOEMY 3/I0POBbIO U IPUPOJHOM CpEIE;

® OCBOCHHME CHCTEMBl 3HAHMH, JICKAIIMX B OCHOBE XUMHUYECKOM COCTaBJISAIOUIEH
€CTeCTBCHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIBHBIX TIOHATHH, 3aKOHOB U
TEOpUH XHWMHUHU, COBPEMEHHBIX IMPEACTABICHUI O CTPOCHHMU BEIIECTBA HAa Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAIMOJICKYJIIPHOM, 0
TEPMOJMHAMHYCCKHX W KHHETHYECKHUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYICCKHIX
peaKIuii, 0 XUMHUIECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CHCTEMax, 00 oOmmx
HAYYHBIX TMPUHIUINIAX XUMHUYECKOTO TPOU3BO/ICTRA;

e (QopmupoBaHue y 0O0yYarOImIMXCS OCO3HAHHOTO MOHMMAaHMSI BOCTPEOOBAHHOCTH

CUCTEMHBIX XMUMHYECKHX 3HAHWM Ui OOBSCHEHHUS KIIOYEBBIX HUAEH U mpobiem
4



COBPEMEHHOM XMMHH, IS OOBACHEHHMsS M IPOTHO3MPOBAHUS SIBJICHUH, HMMEIOLIUX
€CTECTBEHHO-HAYYHYIO MPHPOIY; TPAMOTHOTO peIIeHUs MpobiieM, CBS3aHHBIX C
XUMHUEH, IIPOTHO3MPOBAHHMs, AaHAJIM3a M OLEHKUH C IIO3MIUM DKOJIOIMYECKON
0€30I1aCHOCTH MOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHON JIEATEIBHOCTH YEIOBEKA,
CBSI3aHHOW C XUMHYECKUM IIPOM3BOJCTBOM, HCIOJIB30BAHUEM U IepepabOTKOM
BELIECTB;

yriiyOjieHHe TNpEeACTaBICHUH O Hay4yHbIX METOJaX IIO3HAHUS, HEOOXOIUMBIX JUIs
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKUX
ABJICHUM, MMEIOIIMX MECTO B IPUPOJE, B NPAKTUYECKON JACATEIBHOCTH U
IIOBCEIHEBHOM JKHA3HH.

B 1uane peanuzanmuu TEpBOOYEPENHBIX BOCHHUTATENBHBIX M Pa3BUBAOLIMX (YHKUIUH
[IEJIOCTHOM CUCTEMBI CpeIHEro oOmiero oOpa3oBaHUs MPH W3YYEHHUH IpeaMeTa «XuMHs» Ha
yri1yOJa€HHOM YpPOBHE 0COOYIO aKTyaabHOCTb IIPUOOPETAIOT TAKHE LIEJIN U 3a]1auH, KakK:

BOCIIUTaHHE YOEXKAEHHOCTH B TIO3HABAEMOCTH SBJICHUH NPUPOIBI, YBAXKCHHUS K
MPOLIECCY TBOpPUYECTBA B O0JIACTH TEOPETHUYECKHX W MPHUKIAJHBIX HCCIEAOBaHUN B
XUMHUH, GOPMUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHBALIMM K OOYYEHHIO U MO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOCHHS OOIICUYEIIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HHTEUIEKTYaIbHBIX H  TBOPYECKHUX
CHoCcOOHOCTEH 00yJarommxcsi, GOpMUpPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpAa30BaHHWIO KaK yYCJIOBHIO YCICIIHON
npoecCHOHaNbHOM U OOLIECTBEHHOW MEATEIbHOCTH, OTBETCTBEHHOI'O OTHOLICHHS K
CBOEMY 3/I0OPOBBIO U TOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HH;

dbopMUpOBaHHE YMEHHMI W HABBIKOB Pa3yMHOTO MPHUPOAOIOJIB30BAHUS, PA3BUTUE
HKOJIOTMYECKON  KyJIbTypbl,  NPUOOpPETEHHE  ONbITa  OOILIECTBEHHO-TOJIE3HOU
AKOJIOTMYECKOU JIEITEIBHOCTH.

OO0miee 4yuCIO YacoB, MPEIYCMOTPEHHBIX A M3yYEHUS XUMHUHM Ha YriayOJeHHOM YpOBHE
cpenHero obmiero odpazoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 ugaca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKON XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TPEICTaBIEHHE O MHOr000pa3uu
OpPraHMYECKUX COCIUHCHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJIepoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIJIepoAa. XUMUYECKasl CBsI3b B OPraHMYECKUX COCHUHCHHSX.
Tunbl THOpUAM3aMKA aTOMHBIX OpOHTanel yriepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJeH, G- U
n-cBsi3u. OnuHapHas, NBOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBS3CH B MOJICKYJIAxX
opranuyeckux euecTs. [lonsTHe 0 cBOOOAHOM pajnuKaie, Hykiaeopuie U JIeKTpoduie.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HUE TEOPUU CTPOEHUSI OPraHMUECKUX COEIMHEHUM.
Mornekynsipable U CTpyKTypHbIe (opmyibl. CTpykTypHble (OPMYJbl Ppa3iIMYHBIX BUIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepus. Buasl H30Mepuu: CTpPyKTypHas,
IPOCTPAHCTBEHHAs. JJNEKTPOHHBIE J(PQPEKTHl B MOJEKYIax OpPraHMYeCKHX COeIWHEHHN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o kinaccupuKauy opranudeckux BemecTs. [loHsaTre o GyHKINOHATBHON
rpynne. I'omonorus. I'omonornueckue psaael. Cucrtemaruueckas HOMEHKIIATypa OpraHM4eCcKHX
coenuuenuii (IUPAC) u TpuBHanbHbIe HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcoOenHoct M KjIacCU(pUKalusg  OpraHmdyeckux  peakiuil.  OKuciaurenbHo-
BOCCTAHOBUTEJIbHBIE PEAKIIMH B OPraHU4ECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuW (IUIaBIeHHE, OOYIJIIMBaHUE W  TOpPEHHE),
KOHCTPYMPOBaHUE MOJEINIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psi ainkaHoB, oOmiast (popmysa, HOMEHKJIATypa U U30MEpPHSL.
NIEKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN AIKAaHOB, SP -THOPHIM3AIMS aTOMHBIX
opbuTanei yriepoaa, 6-cBs3b. Ousznueckue CBOMCTBA aJKaHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAaKLUU 3aMELICHMs], N30MEPU3ALUH, JETUIPUPOBaHMUS,
LIUKIU3alluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXxaHU3Me peakUuil
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupojae. CriocoObl MoSydeHHs U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas GopMmyna, HOMEHKIaTypa U uzomepusi. OCOOEHHOCTH CTPOSHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTeKCaH) [UKI0anKaHoB. CriocoObl MOMy4YeHHs U TPUMEHEHUE IIUKI0ATKaHOB.

Ankensl. ['oMonoruyeckuii psi aakeHoB, obmas GpopMyia, HOMEHKIATypa. DIEKTPOHHOE
U TNPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKEHOB, sz-l"I/I6pI/IIII/IBaLII/I}I aTOMHBIX opOuTanei
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpudeckast (Iuc-TpaHc-) nzoMmepus. Ouznueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKIHWHM IIPUCOCIWHEHHMS, 3aMEIICHHS B (-
MIOJIO)KEHNE TIPpU JBOMHOM CBSI3M, NOJMMEpHU3alMM M OKucieHus. lIpaBuino MapkoBHUKOBa.
KadecTBeHHbIE peakIuy Ha 1BOIHYIO CBsI3b. CIOCOOB! MOTYUYEHUS U IPUMEHEHHE AIKEHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB — (CONpPSDKEHHBIE,  M3OJUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHS W XMMHUYECKHX CBOWMCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunbl. 'omonornyeckuil psj alkMHOB, 00mmas (GopMysa, HOMEHKJIATypa U U30MEPHSL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl AJKHHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aTKMHOB. XWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHUS, TUMEPHU3alMU U TPUMEpU3aLnH, OKUCIeHUs. KucioTHble CBOWCTBA ajIKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHYIO CBs3b. KauecTBEHHbIE peakluu Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudecKkue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHoB, odmas Gopmyna,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH301a.
dusnueckue cBoilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30ila M €ro IOMOJIOTOB: PEaKLUU
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEaKUUU MPHCOSIUHEHHS,
OKHCJIEHHE ToMoJIoroB OeHsona. [IpeacraBienue 00 OpUEHTUPYIOIIEM JIEHCTBUU 3aMECTUTENEH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tomumepuszamuss  ctuposna.  CrnocoObl  HOMy4YeHUS W [PUMEHEHHE  apOMaTHYECKHX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib W HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEeperoHKa, KPEeKUHT
(TepMHUYECKHiA, KaTAIUTHYECKUH), pudopmunr, nuponus. [IpoxykTel nepepabotku HedTH, MX
PUMEHEHHE B TIPOMBIIUICHHOCTH H B OBITY.

['eneTnueckas cB3b MEX/AY pa3IMYHBIMU KJIACCAMHU YTJIEBOIOPOJIOB.

DJEeKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJOPOJOB. Peakiuu 3amerieHus
rajJloreHa Ha TUAPOKCOTPYIIy, HUTPOIPYIIy, LHMAHOTPYIIy, aMuHorpymmy. JleiictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa MIEnoud. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKHX COEOUHEHMSIX.
Mcnonb30BaHue TallOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX IMpEeBpallleHud: H3y4YeHHe
¢u3nUeckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLui
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (0OeciBeunBaHME OPOMHOW MM MOAHOM BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTHWIeHa C aMMHauHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXEHUE YIiepojia U BOJAOPOJa B OpPTraHUYECKHX BEIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4E€HHE €ro CBOMCTB, O3HaKoMJIeHHe ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IIacTMacc, KaydyKoB M PE3HHbBI, MOJICJIMPOBAHUE MOJIEKYII
YIII€BOIOPOOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CcHUpPTHL. CTpoeHHE MOJEKy]l (Ha IpUMeEpe MeTaHoja u
sTanona). ['omonoruueckuii psia, odmas Gpopmyna, u3oMepus, HOMEHKIATypa U KJIaCCUPUKAIIHSL.
®u3nyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBS3U MeEXIy
MOJIEKYJIaMH  CHUPTOB. XHUMHYECKHE CBOICTBAa: peaklUWWd 3aMelIeHHs, Jerujparaiu,
OKHCJIEHHUS, B3aUMOJEHCTBUE C OPrAaHUYECKUMHU U HEOPraHMUYECKUMU KHciaoTaMu. KauecTBeHHast
peakuus Ha OJHOATOMHbIE CHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YEJIOBEKa.
CrniocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.
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[Ipocteie 3¢upsl, HOMEHKIIaTypa U u3oMepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHble CIHUPTHI — STUJICHIVIMKOJIb W TiULEpuH. DU3HUYECKHEe U XUMHUYECKUE
CBOMCTBA: pEaKlUMM 3aMEUICHUs, B3aUMOJIEUCTBHE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBienue o Mmexanusme
peakiuii HyKJIeopIbHOTO 3amenieHus. JleiictBue Ha opraHu3M yenoBeka. CriocoObl MOoTyIeHUS
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakiuu Ha QeHon. TokcudHOCTh (eHona. CrmocoObl MONydeHUs W NpuMeHeHue QeHona.
denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerHIbl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, o0mias ¢opmyina,
M30MeEpPUSL M HOMEHKJIarypa. PU3MUYEeCKue CBOMCTBA ajbJETMI0B M KETOHOB. XHMHUYECKUE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEeHUE allbJIernJIoB,
KaueCTBEHHBIE peaklMu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJETHA0B U
KETOHOB.

OMHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHUS MOJIEKYJI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. (DuU3MUECKHME CBOWCTBAa OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKAIUU, PEaKIUH C
y4acTUEM YTIIEBOJOPOAHOTO pagukana. OCOOEHHOCTH CBOWCTB MypaBbHUHOW KHUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeleIbHbIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucioT. [IpeacraBurenu BbICIIUX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUMHOBAS, JUHO/E8As, JUHONEH08ds KHCIOTHL.. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nuecKue U XUMHYECKUE CBOMCTBA: THAPOJIN3 B KUCIION U IIEIOYHON Cpejie.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOMCTBA XKHUPOB: TUAPOJIU3 B KHUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU HEMPENEIbHBIX )KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpBLT4 KaK COJTU BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

OOmass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYKTO3a, rajakrosa, pubo3a, Ie30Kchpubo3a.
®dusnyeckue CBOMCTBA M HaxoxaeHue B npupone. dorocuHTe3. XUMHYECKUE CBOMCTBA
[JIFOKO3bl:  PEAKIMU C YYaCTUEM CIHMPTOBBIX M  aJbJAETMIHON TIpYII, CIOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IIpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouiye U
HEBOCCTAaHABIIMBAIONINE aucaxapuiabl. ['maponus aucaxapuaoB. HaxoxxaeHue B mpupoae u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M Iesunono3a. CTpoeHre MakKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuloyio3pl. Dui3nueckue CBOICTBA Kpaxmajga M IEJITH0JI03bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJW3, KaUeCTBEHHAs PEaKIus C HOJAOM. XHUMHYECKHE
CBOICTBA IEJITIOI03bI: THAPOIIN3, TOTydeHHe d(PUPOoB 1eTt0N03bl. [ToHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUS! BEIIECTB U MX MPEBPALICHUIl: PacTBOPHUMOCTh
pa3IMyYHBIX CIMPTOB B BOJAE, B3aUMOAECWCTBHE JTAHONA C HATPUEM, OKHCIIEHHE 3TUJIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEPUAIOB), KAUeCTBEHHbIE PEaKI[MU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMaM «Crupthl U penons», «KapOboHoBble KUCIOTHI. CI0KHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOJAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaruyecKkue U apoMaTHUeCKUe; MepBUYHbIC, BTOPUUHbIE U TpeTUyHble. CTpOEHUE MOJIEKYI,
oOmas ¢opmyina, u3oMepusi, HOMEHKIATypa U (QU3NYECKHe CBOWCTBA. XMMHUYECKOE CBOMCTBA
anr(aTUYEeCKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0ToM. CoiM aJKuIaMMOHUS.

AHUJIMH — IpeICTaBUTENIb AMUHOB apoMaTuyeckoro psaa. CtpoeHue aHwiiHa. B3anMmuoe
BIIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KagectBennsle peakunyn Ha aHwinH. CrocoOBbl MONydeHHs] W MPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokucnotel. Homenkmarypa u  uszomepus. OrthenbHbIE TPEACTaBUTENN  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMUHOKHUCIIOT. XMMUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
o0Opa3oBaHHe NENTHAHOM CBsA3U. buosornyeckoe 3HaueHHEe aMMHOKHCIOT. CUHTE3 U TUIPOJIU3
MENTHIOB.

benku kak mnpupoansle monumepbl. [lepBuuHasi, BTOpUYHAsh M TPETHYHAs CTPYKTypa
0enkoB. XMMHUYECKHUE CBOWCTBA OCJIKOB: THIPOJIN3, ACHATYpalus, Ka4eCTBEHHBIC PEaKIUH Ha
OenKu.

OKCHEpUMEHTAJILHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIE, IeHATypalusl OETKOB MpU HarpeBaHMU, IIBETHbIE peakIMM Ha OENKHU, pelIieHue
HKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KAlIUe OPTraHWYECKUEe COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoOMoO/IeKy ISIPHBIC COCANHEHHUS.

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJSPHBIX COEIMHEHUH: MOHOMEp, IOJINMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPeHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEpU3aIIs U MOJIMKOHICHCAIINS.

[TomumepHbIe MaTepHalbl. [Tnactmaccel (mosmaTUIIEH, MOJINITPOTINJIEH,
MOJIMBUHUIIXJIOPHI, MOJIUCTUPOT, MOJIMMETUIIMETAaKpHUIIaT, MOJIMKapOOHATHI,
nosaua THIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKME Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHUs  (TeyoH, KeBiap, dBJIEKTPOIPOBOASIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



DKCrepUMEHTAIbHBIE METOJIbl M3YUYECHUs BEUIECTB U MX MpPEBpAIICHUI: 03HAKOMIIEHHUE C
oOpa3liaMyd TMPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyyKOB, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacno3HaBaHUE JIACTMACC U BOJIOKOH.

PacuérHble 3amaun.

Haxoxnenue MonexyasipHOi GopMysibl OPraHU4eCKOro COSMHEHUS 110 MAaCCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €ro COCTaB, HAXOXJICHHUE MOJCKYISIPHOU (POPMYIbI OPTaHUYECKOTO
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00BEMY) MIPOIYKTOB pEaKlIUY WU/WIN UCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (QOpMYyIbI
OpPraHMYECKOIr0 BEUIECTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WM CIIOCOOOB MOJy4YEHUS,
OIpEEeNICHUE JI0JIM BBIXOZA IIPOJIyKTa pEaKLUU OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3€H MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCIHOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHATHH, TaKk U
MOHSATUM, TPUHATHIX B OT/IEIBHBIX PEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, KiIaccu(uKanus, HaOMOJeHUE, U3MEpPEHUE, SKCIEPUMEHT, MOJIEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YpOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHOE€ COCTOSHUE BELIECTBA, (PU3MUYECKHE BEIUYUHBL,
€MHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kierka, opranusmM, sKocuctema, ouocdepa, MeTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA M TeTePOTPODHBIA THUI MHUTaHUS, OpoXKeHHe, (HOTOCHUHTE3, NbIXaHUEe, OEJKH,
YIJICBOJIBI, XKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpadusi: mone3Hble HCKOMaeMble, TOTLITUBO.

TexHonOrHs: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlHOHATBHOTO MUTAHUS, MOIOILIUE CPEJCTBA,
MaTepHaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJbTaTOB OCBOGHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmero ooOpa3oBaHus
BBIJIETICHBI CJIETYIOIINE COCTABISIONINE: OCO3HAHUE O0YUaIOIIMMHUCS POCCUMCKON Tpa)/IaHCKON
UJEHTUYHOCTU; TOTOBHOCTb K CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH M CaMOOIPEEIECHUIO;
HaJIM4Me MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroUIMXCS
PYKOBOJICTBOBAThCSl MPUHATHIMH B OOIIECTBE NpaBWIAMU W HOPMaMM IOBEIEHUS; HaJIW4Me
MPaBOCO3HAHUS, PKOJIOTHYECKON KYJIBTYPHI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH KU3HEHHBIC
IIJIaHBbI.

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHUS INpenMeTa «XUMHUS» OTPaxaroT chOpMHUPOBAHHOCTh
OTIbITA MO3HABATEIbHON U NMPAKTHUECKON JEATENILHOCTH 00YUaroIMXCsl B MPOLIECCE pealn3aluu
00pa3zoBaTenbHON AESTETHHOCTH.
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JIn4HOCTHBIE pEe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs) OTPakaloT cPOPMUPOBAHHOCTD
OTIBITA MTO3HABATENIFHON U MPAKTHUYECKON NEATENLHOCTH 00YUYaIONUXCs B MPOIIECCe peann3aun
00pa3oBarebHON e TEIHbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:xaaHCcKOro BOCIIMTAHUSA:

OCO3HaHHUA 00YYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY W MPABOMOPSIIKY;

MNpEaACTaBJICHHUA O COLNUAJIBHBIX HOpMax W IIpaBWIaX MCEKINYHOCTHBIX OTHOILIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITEIbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peIICHUN y‘IC6HLIX 1 ITO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUHU XUMHUYCCKHUX SKCIICPUMCHTOB;,

CIIOCOOHOCTH ITOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI JPYIHX
IIPU aHAJIM3€ Pa3IMYHBIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

OCHHOCTHOI'O OTHOLICHUA K HCTOPUYCCKOMY W HAYYHOMY HACICAUIO OTEUECTBEHHONI
XHAMUH,

YBa)XEHUSI K IPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HAaHUS TOTO, YTO JaHHbIe HAYKH €CTh pe3ylbTaT HIJIUTENbHBIX HAOIIOACHUIA,
KPOIMOTJIMUBLIX OKCIICPUMCHTAJIbHBIX ITOMCKOB, IIOCTOAHHOI'O TpyAda yLIéHI)IX N MMPAKTUKOB,

WHTEpECa M T[I03HABATEJIbHBIX MOTHBOB B TMIOJYyYEHUHU U TIOCIEAYIOIIEM aHAIIU3E
uH(GOPMAIIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMTOBEACHMA,

CIIOCOOHOCTH OlCHUBATL CUTyallUHW, CBA3aHHBIC C XHMWUYCCKUMH SABJICHUSIMHU, U
NPUHUMATh OCO3HAHHBIE PEIEHHUs, OPUEHTHPYICh Ha MOpAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATHh CcBOE MOBCACHHUEC U IIOCTYIIKHM CBOUX TOBapI/IHIGf/i C HOSI/IHI/Iﬁ
HPABCTBCHHLIX U IIPAaBOBBIX HOPM U C y‘léTOM OCO3HAaHUA HOCJ'ICI[CTBI/Iﬁ IMMOCTYIIKOB,

4) ¢popMHUpPOBAHUS KYJIbTYPbI 3/10POBbSI:

MOHMMAHUS IIEHHOCTEW 3J0pOBOTO M 0e30MmacHOro oOpasza >KHU3HHM, HEO0OXOTUMOCTU
OTBECTCTBCHHOT'O OTHOIIICHUA K CO6CTB€HHOMy (1)I/I3I/I‘-ICCKOMY N IICUXUYCCKOMY 310POBBIO;

coOroIeHHsT TMpaBmil 0€30macHOTO OOpalieHusl C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HU, B TPYIOBOU JIESATEIHHOCTH;

MOHMMAHUSA 1EHHOCTH TPaBHJI WHAMBHAYAbHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCJIEJCTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YHNOTpEOJIEHUS alIKOTrOJIf,
HapKOTUKOB, KYpeHUs);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEI0BATENLCKOM JIESITEIIbHOCTH,
00IIeCTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUJIAX JESITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIIEHUU MPAKTUYECKHX 3a/a4 COLUATbHOU
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, MIKOJbI);

WHTEpeca K MPAKTUIECKOMY HM3YUYCHHIO MPOQPECCUi pa3IudHOro poja, B TOM YHCIIE HA
OCHOBC IMPUMCHCHUA MMPECAMETHBIX 3HaHHUH 110 XUMUHU,

YBaXXEHUS K TPYY, JTIOASIM TPyJa U pe3ybTataM TPYAOBOM IeATEIbHOCTH;
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FOTOBHOCTH K OCO3HAaHHOMY BBbIOOpDY WHIUBUIYalbHOM TpaeKTOpuH OOpa3oBaHMs,
Oynymieit mpodeccun U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U MOTPpeOHOCTEH 00IIIeCcTBa,

6) IK0JI0rM4eCKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11€7ecO00pa3HOro OTHOILEHUSI K MPUPOJE KaK MCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHWMAHUS TJI00AILHOTO XapaKkTepa SKOJIOTHUECKHUX MPOOIeM, BIHSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOU CpEbl;

OCO3HaHUS HEOOXOJMMOCTH HCIIONIb30BAHUS JOCTUKEHUM XUMHH IS PELICHUS BOIIPOCOB
pPalMOHAIBHOTO MPUPOIONOJIH30BAHNS;

AKTUBHOI'O HENPUATHUS JIEUCTBUM, NMPUHOCAIIMX BpEI OKPYKAlOLIEW NMPUPOJHOM Cpelne,
YMEHHsI MPOTHO3UPOBATHh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPeIIpUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJUYMsl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJIOTUYECKOM HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouu;

7) HUEHHOCTH HAYYHOI'O MO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKu H
00IIECTBEHHON PAKTHUKHY;

NMOHMMAHUA CHEIU(PUKA XMMUU Kak HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
palMOHATIBFHOTO HAYYHOTO MBIIUICHUSI, CO3JJAHUHU IIEJIOCTHOTO MPECTABIECHUS 00 OKPYXKaIOIEeM
MHpE KaK O €IUWHCTBE IMPHUPOJbI M YEJIOBEKa, B MO3HAHWM IMPUPOJIHBIX 3aKOHOMEPHOCTEU W
pelIeHrur IpodiieM COXPaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMMHH JJS COBPEMEHHOM IUBWIM3AIMHU: B €€
TYMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)XKHOH pOJIM B CO3/laHUM HOBOW 0a3bl MaTepHajbHOU
KYJIBTYPHbI, B PEIICHUN TI100aTBHBIX MTPOOJIEM YCTOMYHUBOTO PA3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, NHUIIEBOH M DKOJIOTUYECKOW Oe30MacHOCTH, B PAa3BUTHU MEIUIIMHBI,
o0ecreyeHny yCIOBHM yCIEUTHOTO TPyAa M SKOJIOTHYECKH KOM(POPTHOM XKU3HU KaKIOTO YJIeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB IIO3HAHMUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJB30BATh MOMy4yaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM U3MEHEHUH,
YMEHUS JiefaTh 00OCHOBAHHBIE 3aKIFOYCHHUS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JTAHHBIX
C TEJBIO TTOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO MCTOJIh30BaTh XUMUYECKUE 3HAHUSA [T peUIeHHs IpobiieM
B pEAIbHBIX KU3HEHHBIX CUTYalLIUSIX;

WHTEpeca K MO3HAHUIO, UCCIIEIOBATEIHCKOMN A TEIHHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa3OBaHHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TMOJYYEHHMIO HOBBIX 3HAaHMM MO XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTAMU;

WHTEpECa K OCOOCHHOCTSAM Tpyda B pa3nuuHbIX chepax mpodeccrnoHaabHOM
JIeSATeTLHOCTH.

METANPEIMETHBIE PE3YJIbTATBI
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MertarnpeaMeTHbIe pe3yibTaThl OCBOCHHMS NPOTPaMMBI MO XMMHUU Ha YPOBHE CPEIHEro
00111ero 00pa3oBaHus BKIKOYAIOT:

3HaYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCS MEXAUCIHUILIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHbIe IOHATHS, OTPAXKAIOLIHME LIEJIOCTHOCTh HAYYHOH KapTUHBI MUpa
U crienru(uKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTUs, SIBJICHUE, MPOIECC, CHCTeMa, HAyYHBIH (aKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHKE, HAOII0IeHUE, U3MEPEHUE, IKCIICPUMEHT U JIpyTue);

YHUBEpCaJbHbIE  yueOHble  JAeHCTBUS  (TMO3HABaTelbHblE,  KOMMYHHMKAaTHBHBIE,
peryisaTuBHbBIE), oOecneunBaonie (GOpMUpOBaHHE (PYHKIMOHAIBHOM T'PaMOTHOCTH U
COLMAJIbHOM KOMIIETEHIIMH 00yYaroInXCs;

CHOCOOHOCTh  OOY4YaroLMXCsS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHUBEpCalbHble y4yeOHble AECHCTBUS B IO3HABATENbHON U
COLIMAJIbHOM IIPAKTHKE.

MertamnpenMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATBHBIMH YYEOHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMHU.

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

1) 6a3oBble JIOTHYECKHE NeCTBUSA:

CaMOCTOSTEIILHO (DOPMYITMpPOBaTh M aKTyalU3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPENENATh IENU JeATCIbHOCTH, 3aJlaBas IapaMeTpbl W KPHUTEPUHU HMX JIOCTHIKCHHS,
COOTHOCHTH PE3yJIbTaThl JACITCILHOCTH C IIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh TPH OCBOCHHHM 3HAHWNA MPHUEMBI JIOTHYECKOTO MBIIUICHHS: BBIICIATH
XapaKTepHble TPU3HAKK TMOHSATHH W YCTaHABIMBATh WX B3aMMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHATUS JIsl OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHMS M KPUTEPUH TS KIIACCU(UKAIIMN BEIICCTB H XUMHUYCCKHUX PEaKIIHIA,

YCTaHABIIMBATh TPHUYNHHO-CJICICTBEHHBIC CBSI3U MKy N3Y9aeMbIMU SBJICHUSIMH;

CTPOUTH IJIOTUYECKUE PpACCYXKICHHUS (MHIYKTHUBHBIC, JAEAyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS,

MPUMEHSTHh B TIPOIECCE MO3HAHUS HCIIOIb3yeMbIe B XMMHUH CHMBOJIMUECKHE (3HAKOBBIC)
MOJIEJIH, IPe00Pa30BbIBATH MOJIETIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,
XuMudeckass (GopMyna, YypaBHEHHE XHMHUYECKOM peakiuu — TpU PEIIeHuHd Y4eOHBIX
MO3HABATEIIBHBIX M MPAKTUYCCKUX 3a/ad, TPUMEHSATh Ha3BaHHBIC MOJICIBHBIC MPEICTABICHUS
JUTSI BBISIBIICHUS XaPaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIIECTB U XHMHUECKUX PEAKIIHN.

2) 0a3oBbIe HCCIeA0BaATENbCKUE 1eliCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKIIHIA;

dbopMyTUpOBaTh MEMM H 3aJa4d  WCCICAOBAHWS, HCIOJIb30BaTh IIOCTABICHHBIC U
CaMOCTOSITENIEHO C(OPMYJIMPOBAHHBIE BOIIPOCHI B KaUECTBE WHCTPYMEHTA MO3HAHUS W OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BIIQJICTh HAaBBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS M TIPOBEACHHS YYECHHUYECKHX
9KCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOIIOIAaTh 332 XOJOM IPOIECCca, CaMOCTOATEILHO
IIPOTHO3UPOBATh €ro pe3ynbTaT, (popmyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBINA OTYET O MPOAECTAaHHOU

pabore;
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MpuoOpeTaTh OIBIT YYCHUYECKON MCCICIOBATEIHCKOH M TPOCKTHOM EATEeITHLHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METO/OB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHbIX METO0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHMKaX HHGOpManuud (HAYYHO-TIOMYJSpHAs
JaUTEepaTypa XHMHYECKOTO COAEp)KaHUs, CIpaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHATM3UpPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl W NPUMEHATh pa3jMYHbIE METOAbI MIpPU IOHCKE M O0TOOpe
uHpopManru, HeoOXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3a7a4u ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIH (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4yHBIM $3BIK B KayecTBE CpeAcTBa INpu padoTe € XUMHUYECKOU
uH(popMalMel: MPUMEHSATh MEXIpeAMeTHble ((du3MuecKkue U MaTeMaTH4ecKHe) 3HaKu U
CUMBOIIBI, hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIUYECKHUE CPEICTBA HATJISTHOCTH.

KoMMyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

3aJ]aBaTh BOMPOCHI TI0 CYIIECTBY 00CYkK/1aeMOil TeMbI B X0/1€ JUAJIOTa /UM TUCKYCCHH,
BBICKA3bIBaTh UJieH, GOPMYITUPOBATH CBOM MPEATIOKEHUS OTHOCUTEILHO BBITTOJIHEHUS
MPEeAJIOKEHHOM 3a1a4u;

BBICTYNIATh C MpPE3EHTAlUUEeN pe3ybTaTOB IO3HABATEIbHOM JEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIbHO WJIK COBMECTHO CO CBEPCTHUKAMHU IMPU  BBIIOJHEHUH XHUMHYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO HCCIICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTo MpoeKTa, U (OpPMYIHPOBATH BBIBOJABI MO pPe3yiabTaTaM MPOBEAEHHBIX
MCCIICTOBAaHHM MyTEM COTTIACOBAHUS MO3UIIUIN B X0OJ€ 00CYXKIeHUs U OOMEHAa MHEHUSIMH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicCTBUS:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh M OCYILECTBIATh CBOIO IO3HABATEJIBHYIO JEATEIbHOCTB,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEeO0OXOAMMOCTH KOPPEKTHPOBATh
npejyiaraeMblii aroOpuT™M JEUCTBUN NPU BBINOJHEHUM YYEOHBIX M MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Hanbosee F3(pEeKTUBHBIN CIIOCOO UX PElIeHUs C yYETOM MOIyYeHHUS! HOBBIX 3HAHUM O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYILIECTBIIATH CAMOKOHTPOJIb IEATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATHBI

[IpenmMeTHbIE pe3ysbTaThl OCBOEHUS MPOTrPaMMbI IO XUMUU Ha YriyOJI€HHOM YpOBHE Ha
YPOBHE CpeIHEro oOILIero oO0pa3oBaHMs BKIIOYAIOT crienuduuecKkue A y4eOHOro mpeamera
«XUMUS» HayyHbIE 3HAHUS, YMEHHsS M CIIOCOOBI JEMCTBUH MO OCBOEHUIO, MHTEPIPETALUU U
peoOpa3oBaHNI0 3HAHUM, BUJIBI IEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U IMPUMEHEHUIO
3HaHUW B Pa3IMYHBIX y4EOHBIX CUTYyallMsX, a TAaKK€ B PEaJbHBIX JKU3HEHHBIX CHUTYalUX,
CBA3aHHBIX C XMMHEH. B mporpamme nmo XMMHH NpPEAMETHBIE PE3YJIbTAThl IPEICTABIECHBI 110
roJlaM U3y4eHusl.
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10 KJIACC

ITpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XMMHs OTPaXaroT:

c(OPMHPOBAHHOCTh TPEJICTABICHUI: O MECTEe W 3HAYCHUU OPraHMYeCKOW XUMHU B
CUCTEME €CTECTBEHHBIX HAyK U €€ POk B 00eCleueHNH YCTOHYMBOIO pa3BUTHSI YEJIOBEUECTBA B
pelieHrur MpoOIeM IKOJIOTUYECKOM, PHEPreTUYecKol M MUIIEeBOM 0€30MacHOCTH, B Pa3BUTHUU
MEIUIUHBI, CO3/JaHUM HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHHUKOB HHEPIUU, B OOECIEUCHUU
PaLMOHATIBHOTO MPHPOJIONIONIB30BaHMS, B (POPMUPOBAHIH MHPOBO33PEHUS U OOLICH KyIbTYpHI
YelloBeKa, a TakKe DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3JI0pOBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
MMOHATHA — XHUMHYECKHH BJIEMEHT, aTOM, SAApO M DJICKTPOHHAasA 000JI04Ka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKIAEHHOE COCTOSHUS aTOMa, TMOpUIM3alUsi aTOMHBIX
opOuTanel, HMOH, MOJIEKYla, BaJEHTHOCTb, J3JEKTPOOTPHUIATENBHOCTb, CTEIEHb OKHUCIICHUS,
XUMHUYECKast CBA3b, MOJb, MOJIApHAs Macca, MOJSPHBIA 00BEM, YIIIEPOAHBI CKEJeT,
(GyHKIMOHANBHAS TPYIIA, PaguKal, CTPYKTypHbIe (GopMyibl (pa3BEPHYTHIE, COKpallEéHHBIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTYpHas M NPOCTpaHCTBEHHas (reoMeTphuecKas, ONTHYecKas),
MU30MEpPbI, TOMOJIOTUYECKUN PsZl, TOMOJIOTH, YTIEBOJOPOABI, KHCIOPOA- M a30TCOAepIKallue
OpraHUYECKHUE COCIUHEHMSI, MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE
COCIMHEHUS; TEOPUH, 3aKOHBI (mepuoaudeckuid 3akoH J[. M. MeHnneneeBa, Teopusi CTpoeHUs
oprannueckux BemecTB A. M. bByrnepoBa, 3aKOH COXpaHEHHsT MacChl BEIIECTB, 3aKOH
COXpaHEHHMS U TPEBpAllCHHs] DSHEPTUM TPH XUMHYECKHX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXkKalllue B OCHOBE IOHUMAaHUS
IPUYMHHOCTY UM CHCTEMHOCTH XUMHYECKHMX SBJICHMH; IPEACTAaBICHUS O MEXaHHU3Max
XUMHYECKHX pEeaKlui, TEePMOJUHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O B3aMMHOM BJIHMSHHHM aTOMOB M TPYII aTOMOB B MoJieKylaX (MHAYKTUBHBIN U
Me30MepHbIi 3 dexTrr, opuentanTsl | u |l pona); dakronorudeckne cBeneHUS O CBONCTBAX,
CoCTaBe, OJy4YeHUHU 1 0€30I1aCHOM MCIOJIb30BaHUH BaXKHEUIIINX OPraHMYECKHUX BEIIECTB B OBITY
U TPaKTHYECKOW JEATeNbHOCTH YeJOBeKa, OOLIMX HAayYHBIX MPUHIMIAX XMMHUYECKOTrO
IPOM3BOJICTBA (Ha MPUMEpe MPOU3BOICTBA METAHOJA, IEPepadOTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHUI: BBISABIIATh XapaKTepHbIe MPU3HAKY MOHATUN, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHUS IIPU OMMCAHUU COCTaBa, CTPOEHUS U
CBOMCTB OPraHN4YECKUX COECIMHEHU;

c(OPMHPOBAHHOCTh YMEHHIA:

HCIOJIb30BaTh XMMHUECKYIO0 CUMBOJIMKY JUISl COCTABICHUS MOJIEKYJIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYII OpraHN4YECKUX BELIECTB;

COCTaBJIATh YPAaBHEHUS XUMHUECKHMX pEaKUMH U  pacKpblBaTb UX  CYIIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUI  MOCPEACTBOM  COCTaBJIEHUS  DJIEKTPOHHOIO
OayaHca JTHX pEaKIUW, peakIuii HOHHOTO OOMeHa MyTEM COCTaBJICHUS UX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYECKUX BEIIECTB U1 MJUIIOCTPAlMM  HX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUM: yCTaHABIUBATh NPUHAJUIEKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K ONpPEAEIEHHOMY KJIacCy/TpylIe COeIMHEHUH, 1aBaTh UM
Ha3BaHUA 1o cucremarnyeckoil HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE HAa3BaHUS
JUIS  OTACNbHBIX MpPEJICTaBUTENIEH OpraHMYeCKUX BEIIeCTB (ITHJIEH, AalleTUIEeH, TOJYOI,
[JIMLEPUH, STUJICHIJINKONIb, (eHosn, QopManbaerua, aneTaabIeru, aleToH, MypaBbUHas
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KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAs, OJICMHOBAs, NaJIbMUTHUHOBAs KHUCIOTHI, TJIUIMH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIIUH, TUBHUHUI, U30TIPEH, XJIOPOIIPEH, CTUPOI U JAPYyTHE);
c(OPMHPOBAHHOCTh YMEHHS ONPEACNATh BUA XUMHUECKOW CBSI3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! U HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAsS CBA3b);
c(OPMHUPOBAHHOCTh YMEHHS INPUMEHATH IOJIOKEHHUS TEOPUU CTPOCHUS OPraHUYECKHX
BemecTB A. M. byrnepoBa ansi 00bsiICHEHHS 3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHE, (QU3UUECKUE U
XMMHUYECKHE CBOMCTBA TUIINYHBIX IPEACTaBUTENCH pa3IMUHbIX KJIACCOB OPraHUYECKUX BEIIECTB!
QJIKaHOB, LMKJIOAJIKAHOB, AJKEHOB, AJKaJMEHOB, AJKMHOB, apOMaTHYECKHUX YIJIEBOJOPOJIOB,
CIHPTOB, ANbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOEIMHEHUI 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YIJIEBOA0OB (MOHO-, TU- U NOJIMCAXapua0B),
WIIIOCTPUPOBaTh TE€HETUYECKYIO CBA3b MEXAY HHMM YPAaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEAKIUi ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHHUS MOATBEPXKAATh HAa KOHKPETHBIX IIpUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CHOCOOHOCTM OPraHMYECKMX COEIMHEHMH OT KPaTHOCTH U THIIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUS aTOMOB U I'PYII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKT€pPU30BaTb HCTOUYHUKHU YTJIEBOJOPOAHOIO CBIPbS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE MPUMEHEHHUE
IPOAYKTOB EpepabOTKH;

c(OPMHUPOBAHHOCTh BJIAJIEHUs] CHCTEMOM 3HAaHUM O €eCTECTBEHHO-HAY4HbIX MeToJax
NO3HAHUS — HAONIOJIEHUH, W3MEPEHUH, MOJEIMPOBAHUH, OHKCHEPUMEHTE (pEeaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHATh 3TH 3HAHMUS,

CcOPMHPOBAHHOCTh ~ YMEHUS IPUMEHSATb OCHOBHBIE  ONEpPALMM  MBICIUTEIbHON
NEeSITeIbHOCT — aHalIM3 M CHHTE3, CpaBHEHHE, O0OOILEHHE, CHUCTeMaTH3alluio, BbISBIICHHE
IPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JI U3yUEHUs CBOMCTB BELLIECTB M XUMUYECKUX PEaKIU;

c(OpMUPOBAHHOCTh YMEHUM: BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUAMHU U
OpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAy4HbIX IpeAMETOB i 0Oojiee OCO3HAHHOTO
NOHMMAHHS CYIIHOCTH MaTEpUalbHOIO €AMHCTBA MHUPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHUS IO
OpraHUYECKON XMMHUU AJis1 OOBSCHEHUS U NMPOTHO3UPOBAHUS SBJICHUM, HMEIOLINX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHMH: MPOBOAUTH PACUYETHl IO XUMUYECKUM (opmynam u
YPaBHEHMSIM XUMHUYECKUX pEeaKIUil C HCIOJIb30BaHMEM (PU3MUYECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
pacuéThl MO0 HAXOXACHUI0O XMMHUYECKON (DOpMyIbl BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHUs, MJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3MPOBATH, AHAIW3UPOBATh U OLEHUBATH C MO3MLIUH
HKOJIOTMYECKON O€30MacHOCTH MOCHEACTBHUSI OBITOBOW M IPOU3BOJCTBEHHOW J1€ATEIbHOCTU
YEeJIOBEeKa, CBS3aHHOM C TIEpepabOTKON BENIECTB, HWCIOJIB30BATh TOJYyYEHHBIE 3HAHUS IS
NPUHATHS TPAMOTHBIX PEIIeHUH MPOOJIeM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHUI: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUH
HKCIEPUMEHT (IIOJTyYeHHE U U3yUYeHUE CBOMCTB OPraHUYECKHUX BELIECTB, KAUECTBEHHBIE PEaKIuu
YIJIEBOJOPOAOB PA3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIIMX OpPraHMYeCKUX BEIIEeCTB,
pellleHne HSKCIEPUMEHTAIbHBIX 3aJad [0 PACIO3HABAHMWIO OPraHMYECKHX BEIIECTB) C
coOio/ileHreM TpaBuil  0e30macHOro  oOpalmieHust ¢ BelecTBaMU M J1a0OpaTOpHBIM

16



obopynoBanueM, (HOpMyJIHpPOBATH I€Ib HCCIEIOBAHUS, MPEACTABIATh, B pa3audyHou (opme
pE3yJIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

coOiroAaTh IMpaBWila IKOJOTUYECKU IIeJIeCO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOU
NESTENIbHOCTH B IIEJIAX COXPAHEHUS CBOEro 370pPOBbsS, OKPYXAlolled MPHUPOAHON cpenbl u
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O AECUCTBHSI HA JKUBBIE OPraHU3MbI ONPENCIEHHBIX
OpraHMYECKUX BEIIEeCTB, MOHUMas cMbIc noka3zatesns [TJK;

AHAIM3UPOBATh  1EIECOOOPa3HOCTh  NPUMEHEHHsS]  OPraHMYeCKHUX  BEIIECTB B
HNPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS] COOTHOLICHUS PUCK-TIOJIB3a;

c()OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydyeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHGpopMmanuu, VHTEepHET W [pyrue), KPUTHUECKH aHAIU3HPOBATh XUMHUYECKYIO
uHpOopMaLnIo, IepepadarbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C MOCTABJICHHOW y4eOHOM
3a/1a4en.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasznea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
I1 i .T

11 crpocsw oprarmicc cocmenii A M. 8 buomorera LIOK

' P P A T https://m.edsoo.ru/7f41837c

bytneposa

Hroro no pazgeny 8

Paznes 2. Yriesogopoasbl
21 [IpenenpHbIE YIIIeBOAOPOIABI — AJKAHBI, 5 bu6mmoreka [JOK

' LAKJIOAJKAHbI https://m.edsoo.ru/7f41837c
59 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 bubnmnoreka [JOK

' aJKaJIUeHb], AIKUHBI https://m.edsoo.ru/7f41837c

bu6 OK

2.3 ApomMaTudeckue yrieBoaoposl (apeHsbl) 8 hgpil;ll(;;éezzg).ru 17§41837¢
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJOPOIOB U HX 4 bubnmoreka [JOK

' nepepadboTKa https://m.edsoo.ru/7f41837c
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOIOB 4 1 Brbmiorexa LIOK

' P AHPIE YIIICBOAOPOA https://m.edsoo.ru/7f41837¢c

Hroro mo pazueny 35

Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cnuprel. ®enon 11 1 bubnmoreka [JOK
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https://m.edso0.ru/7f41837¢c

KapOoHunbHbIE COeAMHEHUS: aTbICTHIBI 1

buo OK
3.2 ketoHbl. KapOboHoBbie KucinoTsl. ClI0KHBIE 21 h'ftIpSJ,I:I;/(r)T:.GEI:jaSCI;E).ru 17§41837¢
s¢upsl. XKupsr
bu6mmoreka [JOK
3.3 v 9
[IEBOA https://m.edsoo.ru/7f41837c
Hroro no pazneny 41
Pa3znen 4. A3oTconepxkamue OpraHudecKkue coe{uHeHust
bubmuoreka [JOK
41 A LA .b 12
MUHPL AMIHOKHCIOTRL. bEit https://m.edso00.ru/7f41837c
Hroro no pazneny 12
Pa3pnen S. BeicokomoJieKyIsipHbIE COCAUHEHUS
5.1 BrIcokOMONIEKYISIpHBIE COETUHEHNS 6 bubmorexa HOK
' yip s https://m.edsoo.ru/7f41837c
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KosmuecTBo yacos ara Dy1eKTpo e OBbIE
Nen/m Tema ypoka Hat HEKTPOHHbLIC WHPPOBLI
Bcero U3yYeHust oOpa3oBaTe/IbHbIE Pecypchbl

[Ipeamer u 3HaUEHHE OPraHUYECKOM https://lesson.academy-

XHMUH, TIPEJICTABICHUE O content.myschool.edu.ru/lesson/a9f3d191-
1 1 05.09

MHOT000pa3uH OPraHnIeCKUX Sele-4e24-ac02-

COeIMHEHNH efb16fad49f6a?backUrl=%2F04%2F10

DJIeKTPOHHOE CTPOCHKE aTOMa

Sva 1

) yriiepo/ia (OCHOBHOE M BO30YKIEHHOE 1 07.09

COCTOsIHHMS). BaleHTHBIC BO3MOXKHOCTH

aToma yriepoja

XuMHUUecKas CBs3b B OPraHUIECKHX

.M

3 COETMHEHUSIX eXElHI/I3MIiI 1 07.09

00pa30oBaHus KOBAJICHTHOM CBSI3H,

CII0COOBI pa3phiBa CBs3el

https://lesson.academy-

Teopwust cTpoeHMs] OpraHMYECKUX content.myschool.edu.ru/lesson/c935a58¢c-
4 . 1 132.09

coenunenuit A. M. byrieposa ab0e-4¢59-9dcf-

20517ae4b52e?backUrl=%2F04%2F10
Buiel n30Mepun: CTpYKTypHas,
.0

5 POCTPAHCTBEHHAS. DJIEKTPOHHBIC 1 14.09

3¢ dexThI B MOJIEKYIIaX OPraHUYeCKUX

COCTMHECHUN

[IpencraBnenue o kiaccupUKAUN U https://lesson.academy-
6 cHCTeMaTH4YeCcKasi HOMEHKIIaTypa 1 14.09 content.myschool.edu.ru/lesson/726ee099-

(IJUPAC) oprann4eckux BEIIECTB

£1a9-410f-b8be-
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https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10

b4ch589aead1?backUrl=%2F04%2F10

Knaccudukanus peakuuii B

https://lesson.academy-
content.myschool.edu.ru/lesson/c19e6ffc-

! OpraHUYECKOM XUMUH 19.09 7d70-46¢c-a9ee-
ebfac27dead9?backUrl=%2F04%2F10
3 CucreMmaruzanys 1 00001IeHe 3HaAHNUI 21.09
0 TEME
AJIKaHBI: TOMOJIOTHYECKHH PsiJI, 0O1Iast https://lesson.academy-
9 dbopmyiia, HOMEHKJIATypa ¥ H30MEpHs, 21.09 content.myschool.edu.ru/lesson/258ddc06-
AJICKTPOHHOE U IIPOCTPAHCTBEHHOE ' ec23-473c-b3d7-
CTPOCHHE MOJIEKYJT ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-
dusnvyecKrue U XAMUIECKUE CBOMCTBA content.myschool.edu.ru/lesson/9641927f-
10 26.09
aJIKaHOB bbc8-44b9-b3ea-
81a2be75c47a?backUrl=%2F04%2F10
HaxoxneHnne ajikaHOB B IPUPOJIE.
11 CriocoObl MosTyueHus: ¥ IpUMEHEHUe 28.09
aJIKaHOB
[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa U U30MEpHs,
12 0COOEHHOCTH CTPOCHHUS U XUMHUYECKUX 28.09
CBOMCTB, CIIOCOOBI TIOJTyYEHUS U
MIPUMEHEHUE
Pemenue pacu€THpIx 3a1a4 Ha
orpeieNieHue MOJICKYIIPHOU (HhOPMYITBI
13 OPraHUYECKOr0 BEUIECTBA 10 MACCOBBIM 03.10

JIOJISIM aTOMOB DJIEMEHTOB, BXOSIINX B
ero cocraB. Cucremarusamnus u
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https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10

000011EHHE 3HAHUN 110 TEME

AJIKEHBI: TOMOJIOTUYECKHH psiJi, 001as
(dhopMyIia, HOMEHKIIATypa, dJIEKTPOHHOE

https://lesson.academy-
content.myschool.edu.ru/lesson/4038171e-

14 U OPOCTPAHCTBEHHOE CTPOCHUE 05.10
MOerKy.:. CprKTypHaﬂI:I)/I LUC-TpaHC- 4158-4bd1-4¢98-
18dc1cfh9399?backUrl=%2F04%2F10
M30MepUs aJIKEHOB
https://lesson.academy-
dusryecKue U XUMUIECKHUE CBOMCTBA content.myschool.edu.ru/lesson/05ab5925-
15 05.10
ankeHoB. [IpaBuio MapkoBHUKOBA ba8e-499e-840b-
70b5e8db71ae?backUrl=%2F04%2F10
16 CriocoOsl MoTyueHus: U MpUMEHEHUE 10.10
AJIKCHOB
[IpakTuueckas padora Ne 1 mo Teme
17 "IlorydeHne aTUIIEHA U U3YYEHHE €TI0 12.10
CBOMCTB"
Pemenne pacu€THbIX 3a1a4 Ha
18 oTpesieNIeHue MOJIEKYIIpHOU (HOpMYIIbI 12.10
OpraHUYECKOr0 BEIECTBA
AJKaJIMeHbI: COMPSIKEHHBIE, https://lesson.academy-
19 H30THPOBAHHHLE, KyMyITHDOBAHHEIC. 1710 content.myschool.edu.ru/lesson/6df23393-
Oco0eHHOCTH AIEKTPOHHOTO CTPOCHUS 6108-4b9f-ae01-
a983b95b854a?backUrl=%2F04%2F10
20 XUMHUYECKUE CBOMCTBA CONPSKEHHBIX 19.10
JINCHOB
21 CriocoOsl MoTydeHus: U IPUMEHEHUE 16.10
aJIKaIMCHOB
29 AJIKHHBI: TOMOJIOTHYECKHI PsIJI, 001Ias 24.10 https://lesson.academy-

¢dbopMyIa, HOMEHKJIATypa, 3JIEKTPOHHOE

content.myschool.edu.ru/lesson/05¢9a929-

22



https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10

U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKY, (hU3nUecKre CBONCTBA

6741-4d7c-84b5-
009a92468356?backUrl=%2F04%2F10

23

24

XUMHNYECKUE CBOMCTBA aJIKUHOB

KavecTBeHHBIE peakliu HA TPOMHYIO
CBSI3b

26.10

26.10

25

CriocoObI osTy4eHHs U IPUMEHEHNE
AJIKMHOB

07.11

26

27

Pemenue 3anau: pacu€Tel o
YPAaBHEHUIO XUMUYECKOU pEAKIINU

Cucremarusanus 1 0000IeHIE 3HAHUHT
110 TEME

09.11

09.11

28

ApEeHBI: TOMOJIOTHYECKUH psif, 00mIast
dbopmyna, HOMEHKJIATypa. DJIEKTPOHHOE
U IPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKyJ1 O€H30J1a M TOJTyoJIa, UX
¢u3nyeckre CBONCTBA

14.11

https://lesson.academy-
content.myschool.edu.ru/lesson/d86d7d00-
d5b4-491d-aded-
c3ddal9feef4?backUrl=%2F04%2F10

29

XHUMHUYECKUE CBOWCTBA APEHOB:
peaKurH 3aMEeIICHUS

16.11

30

31

XUMHUYECKUE CBOWCTBA aPEHOB:
peaKuuy MPUCOCTNHEHNS, OKUCIIEHNE
TOMOJIOrOB OeH30I1a

OcoO6eHHOCTH XUMHUYECKUX CBOMCTB
CTHpOJIa

16.11

21.11

32

Pemrenne pacu€THbIX 3a1a4 Ha
OIpeJieJIeHUe MOJIEKYIIPHON (pOpMYJIBI
OpPraHUYECKOT0 BEILECTBA

23.11

https://lesson.academy-
content.myschool.edu.ru/lesson/7dada027-
8448-418f-b416-
fbaledd4ab6d?backUrl=%2F04%2F10

23



https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10

33

CriocoObl mosTy4eHHs 1 IPUMEHEHNE
apeHOB

23.11

34

35

36

['enernueckas CBsA3b MEKIY
Pa3IMYHBIMU KJIACCAMU YTJIEBOJOPOAOB

Pacuétel o YpaBHCHHUAM XUMHUYCCKHUX

peakuuii. CucremaTusanus u
000011IeHNE 3HAHUH I10 TEME

[Ipupoanstii raz. [lomytHbie HEDTIHBIE
rassl

28.11

30.11

30.11

https://lesson.academy-

content.myschool.edu.ru/lesson/99557a5e-

2221-43e0-97b8-

983de535c44d?backUrl=%2F04%2F10

37

KameHnHbIi1 yroap 1 IpoIyKThl €ro
nepepadoTKu

05.12

38

Hedts 1 ciocoOw1 €€ nepepaboTku.
[TpumeHeHne TPOTYKTOB NIEpepadoTKU
HedTH

07.12

https://lesson.academy-
content.myschool.edu.ru/lesson/99557a5e-
2221-43e0-97b8-
983de535c¢44d?backUrl=%2F04%2F10

39

40

41

I'enernueckas CBSA3b MEXKAY
pa3IMYHBIMU KJIACCAMHU YTJIEBOJOPOIOB

raHOFCHOHpOI/ISBOI[HBIe
YIIJIIEBOAOPOAORB: 3JICKTPOHHOC
CTPOCHUC, pCAKIINU 3aMCIICHUS
rajJorcHa

JlelicTBHe 1Ieno4ei Ha
raJIoreHIPOU3BOAHbIE.
BzaumoneiicTBre IUTaIOreHaIKaHOB C
MarsieM U IHUHKOM

07.12

12.12

14.12

42

CucreMmaruzanys 1 0000IIeHEe 3HAHNUI

14.12

24



https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10

o pazzaeny "Yrierogopoant"”

KouTponbnas pabora no teme

43 19.12
"VrneBomopoasr"
[IpenenbHbIe OMHOATOMHBIC CITUPTHI:
FO];I)\/I(TJIOFI/I‘ICCKgﬁ psn, obmias (b(f)pMyna, https://lesson.academy-
44 CTPOGHIE MOTEKYIL, HIOMEPIS 2112 content.myschool.edu.ru/lesson/5439¢18b-
’ ’ 7440-4b6f-bf84-
HOMCHICIATYPA, KIACCHpHKALIL, C04fa471694f?backUrl=%2F04%2F10
¢bu3nveckne CBONCTBA
45 XHUMHUYECKUE CBOMCTBA MPECIbHBIX 21.12
OJIHOATOMHBIX CITUPTOB
46 CriocoObl MosTy4yeHus: ¥ IPUMEHEHUE 26.12
OAHOATOMHBIX CIIMPTOB
[Ipoctbie 3¢upbl: HOMEHKIIATYPA U
47 M30MepHUsl, 0COOEHHOCTH (PUZNYECKUX U 28.12
XHUMHYCECKHUX CBOICTB
MHOTr0oaTOMHBIE CIIUPTHI: https://lesson.academy-
48 Y THITCHI KON H THIEpHE, HX 58.12 content.myschool.edu.ru/lesson/461aa9c8-
S cOef-4827-a8e5-
(U3HHCCKHE H XHMHHCCKHE CBOHCTBA d12a0bedc826?backUrl=%2F04%2F10
49 CriocoOBbI MoJTyueHHsI U IPUMCHEHUE 09.01
MHOT'O2TOMHBIX CIIUPTOB
deHOoJI: CTPOEHHE MOJIEKYIIB, https://lesson.academy-
50 (uecKe cBOMCTEA, TOKCHHHOCT 1101 content.myschool.edu.ru/lesson/649883hb8-
7c5f-4116-896e-
Getiona 10a2278008f1?backUrl=%2F04%2F10
o1 XuMuyeckue cBoicTBa (eHosa 11.01
50 CriocoObl mosTy4eHHs 1 IPUMEHEHUE 16.01

¢denona

25



https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10

53

[Tpaktuyeckas padora Ne 2. Pemenue
HKCTIEPUMEHTANIBHBIX 337124 [0 TeMe
"CroupTtsl 1 heHOTBI"

18.01

54

55

56

Cucremaruzanys u 00001LIEHUE 3HAHUMT
10 TEME

AJbieruibl ¥ KETOHBL: DJICKTPOHHOE
CTpPOCHHUE KapOOHUIIBHOM IPYIIIIBL;
TOMOJIOTUYCCKHUE PAOBI, O6HIa$I
bopmyna, n3oMepHst 1 HOMEHKJIAaTypa

AJ'IB,Z[GFI/II[BI N KCTOHBI: (1)I/I3I/I‘ICCKI/I6
CBOﬁCTBa; pe€aKuuu IMMpucCOCANMHCHUA

18.01

23.01

25.01

https://lesson.academy-

content.myschool.edu.ru/lesson/8664b319-

0ba3-4945-b076-

ch7ae5858b90?backUrl=%2F04%2F10

57

PeaKHI/II/I OKHCJICHHUA U KAQYCCTBCHHBIC
pCaKuu aJibJACTUA0B U KECTOHOB

25.01

58

59

60

CriocoObl TTOTy4eHHS AJIbIETUIOB U
KETOHOB

OILHOOCHOBHLIC MMpEACIIbHBIC
Kap6OHOBBIe KHUCJIOTHI, 0COOEHHOCTH
CTPOCHUSA UX MOJICKYJI

N3omepus u HoMeHKIIaTypa
KapOOHOBBIX KUCIOT, UX (PUZNYECKUE
CBOMCTBA

30.01

01.02

01.02

https://lesson.academy-

content.myschool.edu.ru/lesson/b4feaa04-

3438-4b57-a3ec-

ba0f9fe63c0d?backUrl=%2F04%2F10

61

XHWMHYECKUE CBOMCTBA ITPENEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

06.02

62

Oco0eHHOCTH CBOMCTB MypaBbHHOMN
KHCIOThl. MHOTOOOpa3ue kapOOHOBBIX
KHCIIOT

08.02

63

OcoOeHHOCTH CBOWCTB: HEMPEAEIbHBIX

08.02

26



https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10

Y apOMaTHYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX
kucinot. [IpencraBuTenu BbICIINX
KapOOHOBBIX KHUCJIOT

64

[ToHsTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

13.02

https://lesson.academy-

content.myschool.edu.ru/lesson/71ac43f2-

a0d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F04%2F10

65

66

67

CriocoObl MosTy4yeHus: ¥ IPUMEHEHUE
KapOOHOBBIX KHUCJIOT

CrnoxHble 3(UPBI: TOMOJIOTUYECKUN
psina, obmas hopmyna, H3oMepus U
HOMEHKJIaTypa

duznyeckue U XUMHUIECKHE CBONCTBA
3¢upoB

15.02

15.02

20.02

68

Pemenue pacy€THpIxX 3a1a4: 110
YpPaBHCHHUIO XUMHUYECKOMN pCaKknuuu, Ha
oTpeieNieHue MOJIEKYIIpHOU (HOpMYIIbI
OPraHMYECKOro BEIIECTBA

22.02

69

[IpakTuueckas padorta Ne 3. Pemenue
OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME
"Kap6oHoBbie KHCIOTHI. CI10XKHBIE

s¢upsr"

22.02

70

71

XKupsl: ctpoenue, pusnueckue u
XUMHUYECKHUE CBOMCTBA (THAPOITH3)
OcoOeHHOCTH CBOMCTB KHPOB,

CoJIepKAIIMX OCTAaTKU HENPEACIIbHBIX
KUPHBIX KUca0T. JXKupsl B npupoae

27.02

27.02

27



https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10

MpbLia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, KX MOJOIIIEe JCHCTBHE.

72 29.02
[ToHATHE O CHHTETHUYECKUX MOFOIIIUX
cpencrBax (CMC)
I'eHeTHueckas CBsI3b YIJIEBOIOPOIOB U
73 KUCIOPOACOAECPKAIIUX OPraHUuYECKUX 05.03
BEIIIECTB
74 PaC‘-IéTIiI 10 YPABHEHUAM XUMHUYECKHUX 05.03
peakiuii
75 Cucremaru3zanus u 0000IIeHUe 3HAHUI 07.03
0 TEME
OO6r11ast XapaKTEpUCTHKA YIIIEBOIOB U https://lesson.academy-
76 KITACCH UKL YITIEBOT0B (MOHO-, M- 1.03 content.myschool.edu.ru/lesson/709ce43a-
’ deb6-4281-963b-
M MO CAXAPHTET) 01d2e212d4d0?backUr|=962F04%2F10
77 Mounocaxapuzpl: pu3nyecKrue CBocTBa 14.03
W HAXO0XKJECHHE B MIPUPOJIE
78 [TpuMeHeHHe TITI0KO3bI, €€ 3HAYCHUE B 14.03
KHU3HCACATCIIBHOCTH OpraHnu3Ma
Jlucaxapuibpl: caxaposa, MajibTo3a U
79 nakro3a. Haxoxnenue B npupoe u 26.03
MPUMEHEHHE JUCAXaPH]IOB
Ilomcaxapies: crpoeie https://lesson.academy-
80 MAKPOMOJIEKY, GU3HIECKHE I 58.03 content.myschool.edu.ru/lesson/690fbb76-
> f94a-4177-bbbe-
KUMUHCCIHE CROHCTRA, TpHMEHEHHE 3d3ae748716?backUrl=%2F04%2F10
81 [TonsiTHe 006 NCKYCCTBEHHBIX BOJIOKHAX 28.03
82 Pemenue pacueTHbIX 3a7a4 Ha 02.04

28



https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10

OIIPCACIICHUC NOJIM BbIXOAa ITPOAYKTA
p€akuu OT TCOPETHIYCCKHU BO3ZMOKHOT'O

Cucremaruzanys u 00001LIEHUE 3HAHUMT

https://lesson.academy-

content.myschool.edu.ru/lesson/5a9e4cc3-

83 10 paseny 04.04 f4e9-4b8f-a40f-
c9fe7c9cabf8?backUrl=%2F04%2F10
KonTponbnas pabora no teme
84 "Kucnopoacoaepkaiiue opraHu4ecKme 04.04
coequHeHus"
AMUHBIL: K1accu(UKalus, CTpOCHHE https://lesson.academy-
85 MOIEKyIL, 0GILas (OPMY/Ta, HIOMEDH 09.04 content.myschool.edu.ru/lesson/0c608a59-
’ ’ . 4c69-4481-839%¢-
HOMEHICIATYDA I (QH3IHIECKHE CROiCTR 92051201b73e?backUrl=%2F04%2F 10
86 XUMUYeCcKUe CBOWCTBA anu(PaTHUECKUX 11.04
aMHUHOB
AHWIIMH: CTPOCHME AHWINHA,
87 0COOEHHOCTH XUMHYECKHX CBOWUCTB 11.04
aHWJINHA
88 CriocoObl MosTyueHus: ¥ IpUMEHEHUe 16.04
anupaTHIECKUX aMUHOB
AMUHOKHCIIOTBI: HOMEHKJIaTypa U https://lesson.academy-
nu3zomepus, pusnyeckue cBoicTBa. content.myschool.edu.ru/lesson/c2f2f3d7-
89 18.04
OTtnenbHbIE IPEACTABUTENH 0L 43d1-4873-ace0-
AMHHOKHUCITOT 78eca6009628?backUrl=%2F04%2F10
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT,
90 ux OMOJIOrHYecKoe 3HauUeHUe 18.04

aMUHOKUCIIOT. CUHTE3 U TUAPOIH3
HENTUI0B
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https://lesson.academy-content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10

91

benku kak npupoHbIE OTUMEPHI;
CTPYKTYpHBI OCJIKOB

23.04

92

93

94

95

XUMHUECKHUE CBOUCTBA OEIIKOB

A3oTcoepKaline reTepoHKInIecKue
coeauHeHus. HyKIIeMHOBBIE KHCIIOTHI:
COCTaB, CTPOCHUE M OMOJIOTHYECKast
pob

[IpakTuueckas paborta Ne 4. Pemenue
AKCIICPUMEHTAIIbHBIX 337124 110 TEME
"A30TcoAepKalre OpraHu4ecKue
coenuaeHus"

[IpaxTuueckas padora Ne 5. Pemenue
HKCHEPUMEHTAIbHBIX 337124 110 TEMe
"Pacrio3HaBaHuE OPraHUYECKUX
coequHeHnn"

25.04

25.04

30.04

02.05

96

KonTponbHas pabota no teme
"A30TcoieprKalie OpraHn4ecKkue
coequHeHus"

02.05

97

OcHOBHbIE OHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN U
METO/BI UX CUHTE3a —II0JIMMEPU3ALINS
U MIOJIMKOHICHCALINS

07.05

https://lesson.academy-

content.myschool.edu.ru/lesson/45b81dac-

acba-440e-99e3-
14c¢3ba78050a?backUrl=%2F04%2F10

98

99

[Imactmaccel. YTunuzanus u
nepepadoTKa MIacTUKa

DnacToMepbl: HaTypaJIbHbIN
CUHTETHUYECKUE KayuyyKu. Pe3nHa

14.05

16.05

100

Bosiokna: HatypaibHbIE,
UCKYCCTBEHHbIE, CHHTETUYECKHE.

16.05
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https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

HOHI/IMepBI CIICIMAaJIbHOI'O Ha3HAYCHUA

[IpakTrueckas padota Ne 6. Perenue
101 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME 1 21.05
"Pacnio3naBanue riacTMacc U BOJIOKOH"

O0001IeHrEe U cUCcTeEMaTU3 AU
102 M3yYEHHOTO MaTepHalia 1o TemMe 1 23.05
"BricOKOMONEKYISIpHBIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10

[MTPOT'PAMME 102
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YYEBHO-METOJUYECKOE OBECIIEYHEHHE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
Xumus, 10 knace/ I'abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A., AKITHOHEPHOE
obrectBo «M3narenscTBo «IIpocBerieHne

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA
XUMMUS (yrayonenusiii ypoBeHs) Peanuzanus tpedoBanuit ®I'OC cpennero obiero
oOpazoBanus Metonuueckoe mocodue uist yautens. Mocksa 2023

HUADPPOBBIE OBPA3SOBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET

https://chemege.ru/materials/
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje
https://www.youtube.com/watch?v=-Bayhilo444

https://himija-online.ru

https://www.youtube.com/watch?v=XoH89Jaza0g
https://chem-ege.sdamgia.ru
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200¢9c11/

http://www.hij.ru

http://chemistry-chemists.com/index.html

http://c-books.narod.ru

http://1september.ru

http://schoolbase.ru/articles/items/ximiya

www.periodictable.ru

http://resh.edu.ru

http://www.chemnet.ru

http://fcior.edu.ru
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https://chemege.ru/materials/
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje
https://www.youtube.com/watch?v=-BayhiIo444
https://himija-online.ru/
https://www.youtube.com/watch?v=XoH89Jaza0g
https://chem-ege.sdamgia.ru/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://resh.edu.ru/
http://www.chemnet.ru/
http://fcior.edu.ru/

