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MNOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamma mo XMMHU Ha YpOBHE CpeaHEro oomero oopazoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHMI K pe3ylibTaTaM OCBOCHHsS  (enepalibHON  00pa3oBaTenbHON
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DefepalibHOM
rocymaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuum npenonaBaHus
yueOHOro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit ®enepauuu,
peaM3yIoIuX OCHOBHBIE 00pa30BaTeNbHbIE MPOTPaMMbl, © OCHOBHBIX MoJIokeHUuN «CTpateruu
pazBuTHsl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButenscTtBa P ot 29.05. 2015 Ne 996 - p.), mpumepHasi mporpamma CpeIHero oOIIero
oOpa3oBaHus MO XWMHH U pabodell MporpaMMbl MO XUMHUU i 00IIE00pa30BaTEIBHBIX
yupexxnenuit 10-11 kmaceet O.C.I'abpuensn, I'.I".JIbicoBa «Xumust Meroauueckoe mnocodue —
yrayOaeHHBIN YPOBEHbB - M.: Hpoda 2013 TO/I.

XvUMHs Ha YpOBHE YINIyOJEHHOrO HW3Y4YEHMsI 3aHMMAET Ba)KHOE MECTO B CHUCTEME
€CTECTBCHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 xmaccoB. HM3yuenue mpeamera,
peannzyeMoe B YCIOBHUSAX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOTO OOYYEHHs, MPU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYIO MOATOTOBKY BBIMTYCKHUKOB ILKOJBI,
HEOOXOUMYIO JUIsl ajanTaldd UX K ObICTPO MEHSIOUIMMCS YCJIOBUSIM JKHU3HHM B COLIUyME, a
TaKXKe /ISl MPOAOIDKEHHS OOYYEeHHs B OpraHU3alMsIX Mpo(ecCHOHATBFHOrO 00pa3oBaHHWsA, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B mnporpamme mno XuMmMHM Ha3HaueHHE MpeaMeTa «XUMHUsS» MOJydaeT MHOJAPOOHYIO
MHTEPIIPETAllMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nonoxenusmu PI'OC COO o
B3alMOOOYCIIOBJIEHHOCTH LIEJIeH, COAepkKaHUs, pe3yIbTaTOB 00yUeHHs U TpeOOBaHUI K YPOBHIO
MOATOTOBKH BBITYCKHUKOB. CBUAETEIBCTBOM TOMY SBISIOTCSA CIEAYIOIIUE BBINOIHAEMbBIE
MPOrpaMMOi 0 XUMUHU QYHKITUH:

e HUH(QOPMAIMOHHO-METO/INYECKas, peaau3alus KOTOpoll oOecnedynBaeT IOIydYeHHE
NpPEICTaBICHUs O ILIENAX, COJAEepKAaHUHU, OOIel cTpaTeruu OOy4eHus, BOCHUTAHUSA U
pa3BUTHS O0yYarOLUXCs CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHM3aLMOHHO-TUIAHUPYIOIAs, KOTOpasi  NIpPEeJyCMaTpUBAacT  OIpPEIEICHUE:
OPUHIUIIOB  CTPYKTYPUPOBaHMA M TOCJIEJOBATEIBHOCTH H3YYEHHUS y4eOHOTro
MaTepuana, KOJIWYECTBEHHBIX U KA4EeCTBEHHBIX €r0 XapaKTEPUCTHUK; IOAXOAOB K
(GOpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OIIEHKH OOpa30BaTEIbHBIX
JOCTHXKEHUI 00ydYaromuxcsi B paMKaX MTOrOBOM arTecTaliMd B (QopMe €IUHOrO
rocy/apCTBEHHOTrO SK3aMeHa 110 XUMUHU.

[Tporpamma asst yriyOinE€HHOTO U3YUEHUS XUMHUH:

e yCTaHaBIIMBAaeT MHBApUAHTHOE MPEIMETHOE CO/EpKaHue, 00s3aTeIbHOE I U3YUCHUS
B paMKax OTHENbHBIX  Mpo¢uiel, MpeaycMaTpuBaeT  paclpelelieHue U
CTPYKTYpUPOBAHHME €ro IO KjaccaM, OCHOBHBIM COJEpPKaTEeNIbHBIM JMHUSAM/pa3ienam
Kypca,

e 1aéT MpUMEpHOE pacrpeieieHne y4ieOHOro BpeMEeHH, PEKOMEHIyeMOro ISl U3YYEeHUs
OTJIEIbHBIX TEM;

e [pelaraeT MNPUMEPHYIO IOCIEA0BAaTEIbHOCTh HM3Y4YCHHS Y4eOHOTro Marepuana c
y4€TOM JIOTUKH MTOCTPOCHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3EH;

e AT METOAMYECKYI0 HMHTEpPIpETAlMIO LeJdedl M 3a7ad M3ydyeHUs IMpeaMeTa Ha
yrIyOnE€HHOM YpPOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro



oOuiero oOpa3oBaHUs, COAEPKATEIBHON XapaKTEPUCTUKHU ITUIAHUPYEMBIX pe3yIbTaToOB
OCBOCHMS OCHOBHOH 00pa30BaTEIbHOW MPOTrpaMMBblI CPEIHEro ooiero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TAKXKE C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TT03HABATENbHBIX JIEHCTBUN OOydarolerocss IO OCBOCHHUIO COJIEpKaHUs
npeaMera.

[lo BceM Ha3BaHHBIM IMO3MIMSAM B MporpaMMe [0 XUMHUHU [PEeAyCMOTpeHa
MPEEMCTBEHHOCTh C OOYYeHHMEM XHMHUU HAa YpPOBHE OCHOBHOTO 00mero ooOpaszoBaHus. 3a
npeleiaMu  yCTaHOBJIGHHOM MPOrpaMMON 1O XUMHUHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTaBIISIFOLIEH collep:KaHUs Y4eOHOro mpeaMera « XuMuUs» ocTaéTcsi BO3MOKHOCTh BHIOOpA €ro
BAPUATUBHOW COCTABIIAIOIICH, KOTOpast JOHKHA OMPEIETSATHCS B COOTBETCTBUM C HAIIPaBJICHUEM
KOHKPETHOTO POodHIIs 00yUeHHUS.

B coorBerctBuu ¢ koHuentyanbHbIMU mnonoxeHusmMu PI'OC COO o HazHayeHUU
npeaMeToB 0a30BOT0 U YIIIyOJIEHHOTO YPOBHEH B cucTeMe nudepeHnpoBaHHOTO 00yUeHus Ha
YPOBHE CpeIHEro o0IIero oopa3oBaHusi XUMHS HA YPOBHE yIiyOJIEHHOTO U3YYCHHS HAIIPABIICH
Ha peaTn3alui0 MPEEMCTBEHHOCTH C TOCIHEAYIONIMM JTaloM TMOJY4YEHUSI XHUMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIEHUAIBHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JTUCIUILIMH B By3aX M OpraHu3alusx cpeaHero npodeccuoHaibHOro oopasosanus. B 31oii cBsizu
U3yueHue mnpeaMera «XHUMHs» OPUEHTUPOBAHO IMPEUMYIIECTBEHHO HA paCHIUpPEHHE U
yrayOJIeHHEe TEOPSTHYECKONM W MPAKTUYCCKOW TOIATOTOBKH OOYYArOIIMXCs, BBIOpaBIIMX
onpeAenéHHbli MPopuiib 00ydeHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIENYIONIEro MOayYeHHUs
XUMHYECKOTro 00pa3oBaHUs B OpraHu3alusax npodeccnoHansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeOoBanuit ®I'OC COO x mIaHUpyeMbIM pe3yibTaTaM OCBOCHHS (deaepalbHON
00pa3zoBaTeNbHON MPOTpaMMBbl CPEIHEro O0IIero oOpa3oBaHHS M3YUYCHHE MpEeIMeTa «XHUMHUS
OPUEHTUPOBAHO TAK)KE HA PEUICHHE 3a/1a4 BOCIUTAHUS U COIIMATILHOTO PAa3BUTUS 00YYarOIINXCH,
Ha GOPMHUPOBAHUE Y HUX OOIICUHTEINIEKTYAIbHBIX YMEHHUM, YMEHHH pallioHaIN3auu y4eOHOTO
Tpyna W  OOOOMIEHHBIX CIMOCOOOB  JACATENHHOCTH, WMEIOIMUX  MEXKIUCIUILUIMHAPHBIH,
HaJIPEIMETHBIN XapaKkTep.

CocraBnsiromiuMu  pefMeTa «XUMHUS» Ha YPOBHE YIIIyONEHHOTO HM3y4YeHUS SIBISIOTCS
yray0néanable Kypebl — «Opranuueckas xumus» u «OOmas u Heopranudeckas xumus». [lpu
OTIpENIETICHUU TOAXOJ0B K OTOOPY M CTPYKTYPHOM OpTaHHM3alliU COACP>KaHUS 3TUX KYpPCOB B
porpaMMme Mo XUMHUHU 3a OCHOBY MpuHATH nonoxeHuss @I'OC COO o paznuuusx 06a30BOro u
yIrayOaEHHOTO YPOBHEH U3yUeHUS TIpeIMETa.

OcHoBy cogepxaHusi KypcoB «Opranuueckas XuMus» U «OOmas u HeopraHuyecKas
XUMUSD» COCTABJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUM M YMEHHM, OTHOCSIINXCS K 0a30BOMY
YPOBHIO HM3YyYCHHS MpeaMeTa. JTa CHUCTEMa 3HAHWM TOJIy4aeT OMpEeNeIEHHOE TEOPETUYECKOe
JOTIONTHEHNEe,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OONbIIMK  00BEM
dakronornueckoro marepuana. Tak, Ha yriyOI€HHOM ypOBHE M3ydeHUs MpeaMmeTa obecriedeHa
BO3MOKHOCTh 3HAQUMUTEIBHOTO YBEIWYEHUsS O0bEMa 3HAHWM O XHMHUYECKHX DJIEMEHTaxX |
CBOMCTBaxX MX COCIMHEHUN HAa OCHOBE PACIIUPEHUS U YTIIYOJICHHS TPECTABICHUNH O CTPOSCHUHU
BEIL[ECTBA, XUMUUYECKOU CBSI3M M 3aKOHOMEPHOCTSX MPOTEKaHUsl PEaKIMii, pacCMaTPUBAEMBIX C
TOYKHU 3PEHUSI XUMUUECKOW KMHETHKU M TEPMOJIMHAMUKU. V3ydyeHne nepuoinuecKkoro 3aKoHa u
[lepuoanueckoit  cucTeMbl XMMHUYECKHX  3JEMEHTOB  Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBsI3b 00BACHSAETCS C
TOYKH 3pPEHUS DPHEPreTHUECKUX W3MEHEHHU Mpu €€ oOpa3oBaHWU W pa3pylICHUH, a TaKkKe C
TOYKM 3peHHs] MexaHu3MOB e€ oOpa3oBaHus. l3yueHWe THUIIOB peaKkUUN JOMOJIHIETCS
dbopMupOBaHUEM MPEACTABICHHUI 00 ANEKTPOXUMUYECKUX MPOIIECCaX U AIEKTPOJIN3E PACIIaBOB



M pAacTBOPOB BeEIIECTB. B Kypce OpraHMYecKOol XUMHH MPU PACCMOTPEHUU PEAKIIMOHHOU
CHOCOOHOCTH COCMHEHUH yAeIsieTcs 0co00e BHUMaHUe BompocaM 00 31eKTpOHHBIX dddekrax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKuil.
Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIepP)KaHHUE KYpCOB XMUMHH YIIyOJIEHHOTO YpOBHS
M3Y4YEeHUs U1 KJIACCOB ompeAenéHHOro mpoduis (rIaBHbIM 00pa3soM Ha UX CTPYKTYpYy H
XapaxkTep JOMOJIHEHUM K OOIIell cucTeMe MpeaIMETHBIX 3HAaHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUU TpeAMeTa s KJIacCOB XHMHUKO-(PH3UUECKOTO
npoduist 00JBIIIOE 3HAYCHUE OyIyT MMETh JIEMEHTHI y4eOHOTro Marepuajia Mo oOIeld XUMUU.
[Ipu u3yueHum mnpenMera B JaHHOM Cly4yae akLEHT OyJeT caelaH Ha OOIIHOCTh METOJIOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3HMKE: aTOMHO-MOJEKYJISIpHAs TEOpHUs
(MonexynsipHas Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MAaCcChl M SHEPrHH, 3aKOHBI
TEPMOJUHAMHUKH, SJIEKTPOJIHN3a, IPEACTABICHUS O CTPOSHUH BEIIECTB U IPYTOE.
B 10 e Bpems B coaep:KaHuU MpeaMeTa Ui KJIacCOB XUMUKO-OHOIOTHYeCKOro nmpodus
0onbIIMKA yAENbHBIM Bec Oy/leT MMETh OpraHuueckas Xumus. B aToM ciyuae npegocraBisieTcst
BO3MOXKHOCTB 11 00Jiee 00CTOSITENIbHOTO PACCMOTPEHUSI XUMUYECKON OpraHU3aluy KJIEeTKH Kak
OMOJIOTUYECKONW CHCTEMBbI, B COCTaB KOTOPOW BXOIST, K TMPUMEpPY, TaKue CTPYKTYpHbBIE
KOMIIOHEHTBI, KaK JMMU/bL, OEJKU, YIIEeBOJAbI, HyKJICHMHOBbIE KHUCIOTHI U npyrue. Ilpu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEILLECTB
CIIy’KaT OCHOBOM JJIsl U3YUEHHUS CYIIHOCTH IIPOLIECCOB (POTOCUHTE3A, JbIXaHUs, TUILEBAPEHHUS.
B mnnane ¢opmupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOCHHS OOIEHAYYHBIX
METO/IOB MO3HAHUSA U OIbITA MPAKTUYECKOT0 MPUMEHEHUSI HAYUHBIX 3HAHUHN W3yUYeHUE MpeameTa
«Xumus» Ha yriayOJ€HHOM YpPOBHE OCHOBAHO HAa MEXKIPEIMETHBIX CBS3SX C Y4YEOHBIMU
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMEeTHBIX obnactell « EcTecTBEeHHO-HayuUHbIE IPEAMETHD,
«Marematuka u nHpopMaTHKa» U «Pycckuii A3bIK U TUTEpATYpay.
[Tpu u3yueHun ydeOHOTo mpeamera «XUMHS» Ha YIIIyOJIEHHOM YPOBHE TakKe, Kak Ha
YPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBanus (Ha ©0a30BOM ypOBHE), 3amaueit
NEPBOCTENEHHOW 3HAYMMOCTH SIBisieTcd (OPMHUPOBAHME OCHOB HAayKM XHMHHM Kak 00J1IacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTHUYECKOM JESITEIPHOCTH YEJIOBEKa M OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KYJbTYpbl. PemieHue 3Toi 3agaun Ha yriyOJaEHHOM YPOBHE HM3Yy4EHUS
npeaMeTa npernoaraeT peajn3aluio Takux 1enei, Kak:
e (QopmupoBaHUE MPEJCTABICHUN: O MAaTEpPUAILHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e Bemylleil poiu B 0OecriedyeHNH YCTOMUMBOIO pa3BUTHUS YEIOBEYECTBA: B PEIICHUU
npo0JeM SKOJIOTUYECKOM, YHEPreTHYecKoi M MUILEBOM 0e30MacHOCTH, B Pa3BUTHUU
MEIUIMHBI, CO3JaHUM HOBBIX MAaTEpPHAIOB, HOBBIX HCTOYHUKOB DSHEpPrUHU, B
obecrieueHnn paloHaIbHOrO MPUPOJIOTIOIB30BaHUS, B (dhopMupoBaHUU
MHUPOBO33PEHUS U 00IIEH KyIbTyphl YEJIOBEKA, a TAKKe IKOJIOTHYECKH 000CHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JEXKalMX B OCHOBE XUMHYECKOW COCTaBIISIOIIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIBHBIX TOHSTUN, 3aKOHOB U
TEOpUN XHWMHHU, COBPEMEHHBIX IPEACTABICHUII O CTPOCHHUU BEIIECTBA HA Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX W KHUHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKUX
peakiuii, 0 XUMHYECKOM PaBHOBECHH, PACTBOpPAX M JUCHEPCHBIX CHCTEMax, 00 00mmx
Hay4HbBIX MPUHIIUIAX XUMUYECKOTO ITPOU3BOJICTBA;



dbopMupoBaHHe y OOYYaOIIMXCS OCO3HAHHOTO TIOHMMAaHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHYECKHX 3HAHWUU Ui OOBSICHEHHS KJIFOYEBBIX HICH W MpoOiieM
COBpeMeHHOﬁ XUMHH, I 0o0BsICHEHHUS U MMPOTrHO3UPOBAHUA HBHGHHﬁ, HUMCHOIIINX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEIHICHHS MpOoOJieM, CBS3aHHBIX C
XMUMHEH, TPOTHO3UPOBAHUS, aHAIM3a W OICHKH C TMO3MIHMHA JKOJOTHYECKOU
0€30IaCHOCTH TOCJICACTBUN OBITOBOI M MPOHM3BOJCTBEHHOM NIEATEILHOCTH YEIOBEKa,
CBS3aHHOH C XHMMHYECKHM TIPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MepepadoTKOH
BEIIIECTB;

yriIyOJieHHe TPEACTABICHUH O HAy4YHBIX METOJaX IO3HAHWS, HEOOXOIUMBIX IS
nproOpeTeHus] YMEHHI OpUEHTHPOBATHCS B MUPE BEIIECTB U OOBICHEHNUS XUMUYECKIX
SBIICHHM, WMMCIOIUX MECTO B TPUPOJAC, B TPAKTUYECKOH JEATCIBHOCTH H
MIOBCEHCBHOM KU3HH.

B muane peanuzanuu  TepBOOYEPENHBIX BOCHHUTATENBHBIX M PAa3BHBAIOMIMX (YHKIUN
LIEJIOCTHOW CUCTEMBI CPEJHEro 0o0IIero oOpa3oBaHUS IPU U3YUYEHUU IpeaMmeTa «XUMUs» Ha
yri1y0JIE€HHOM YpOBHE 0CO0YIO aKTyaIbHOCTh IPHOOPETAIOT TaKUE LIEIH U 3a/1a4H, KakK:

BOCIHUTAHUE YOEXKIEHHOCTH B T[IO3HABAEMOCTH SIBICHUH MPHUPOMABI, YBaKEHUS K
MPOLIECCY TBOPUECTBA B O0JIACTH TEOPETHMYECKHX W MPHUKIAIHBIX HCCIECIOBAaHUI B
XUMHUH, (GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHBAIMM K OOYYEHHWIO M MO3HAHHWIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOEHHUS 00I[€4YeI0OBEUECKUX [IEHHOCTEH;

PasBUTHUC ITO3HaBaTCIIbHBIX HHTEPCCOB, HHTCJUICKTYaJIbHBIX u TBOPYCCKUX
crocoOHOCTeN o0ydaromuxcs, (GOPMUPOBAHHE Y HUX CO3HATEIHHOTO OTHOIICHUS K
caMOOOpa30BaHUI0 U HENPEpPhIBHOMY OOpa30BaHMI0 KaK YCJIOBUIO YCHELIHON
npo¢eCCHOHATBLHON M OOLIECTBEHHON esTeIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO M TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dbopMUpOBaHHE YMEHMH U HaBBIKOB Pa3yMHOrO IPHUPOIOIOJIb30BAHUS, pPa3BUTUE
HKOJIOTMYECKON  KyJNbTypbl, NpPUOOpPETEHHE  ONbITa  OOILIECTBEHHO-TIOJNE3HOU
DKOJIOTUYECKOH JESATENBHOCTH.

OO0miee 4YuCIO YacoB, MPETYCMOTPEHHBIX /s M3yYeHUS XUMHUHM Ha YriyOJeHHOM YPOBHE
cpenHero obmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 gaca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHNYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHUH.

[Ipenmer u 3HaYeHHE OPTaHUYECKON XUMUH, TPEACTABICHHE O MHOIO00Pa3uy OPraHUIECKUX
COCTUHEHUH.

DNEeKTPOHHOE CTPOEHHE aToMa yriepoja: OCHOBHOE U BO30YXKIEHHOE COCTOSHMSL.
BanenTHble BO3MOXHOCTH aTroMma yriepoaa. XUMHMUYEcKas CBSI3b B OPraHUYECKUX COETUHEHMSX.
Tunbl rubpuanM3annMu aTOMHBIX OpOuTaneil yriepoaa. MexaHu3Mmbl 00pa30BaHUS KOBAJIEHTHOH
cBsI3M (OOMEHHBIN U TOHOPHO-aKIENTOPHBIN). TUIbl mepekppIBaHUsS aTOMHBIX OpOUTaiei, 6- u m-
cBsi3u. OpunHapHasi, [BOMHas u TpoWHas cBsA3b. CHocoObl pas3pbiBa CBSi3ed B MOJIEKYJax
opranudeckux BemniecTs. [loHsATHE 0 CBOOOIHOM paguKaie, Hykjaeo(puie U dJ1eKTpoduIe.

Teopust crpoeHuss opranunyeckux coeauHeHuii A.M. byrinepoBa u  coBpeMeHHbIE
MPEACTABICHUSI O CTPYKTYpe MOJIEKYJ. 3HaUE€HUE TEOPUHM CTPOCHUS OPraHUYECKUX COECIUHEHMI.
Monekynsipable U cTpyKTypHble (Qopmyinbl. CTpyKTypHble (GOPMYINBI Pa3IHYHBIX BHUJIOB:
pa3BépHyTas, Ccokpaumi€HHas, ckeneTHas. M3omepus. Bungbl u3omepumn:  CTpyKTypHas,
IIPOCTPAHCTBEHHAsA. JJEKTPOHHBIE A(P(EeKTbl B  MOJEKYJIax OpPraHWYeCKUX COEIUHEHUMN
(MHIyKTUBHBIA U ME30MEPHBIN 3P PEKTHI).

[IpencraBienne o kinaccupukaud opraHUYeckux BemiecTB. [loHATHE O (YHKIIMOHAIHLHOU
rpynne. I'omomorus. I'omosnorumdeckue psiapl. CucreMarndeckass HOMEHKIIATypa OpPraHMYECKHX
coequuenmit (IUPAC) u TpuBHanbHbBIC HA3BAHUS OTICIBHBIX MPEACTABUTEIICH.

OcobenHoctu U KJaccudukauus OpraHMYECKUX  pPEaKIM. OxucanTensHo-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMUHU.

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHMs BEIIECTB M MX IMPEBPALEHUI: O3HAKOMIIEHHE C
oOpa3aMy OpPraHWYECKUX BEIECTB M MaTepuajlaMM Ha WX OCHOBE, OMNBITHI MO MPEBPALICHUIO
OpPraHMYECKUX BEIIECTB NPU HarpeBaHUU (IJIaBJIeHHE, 0OYIJIMBaHNUE U TOPEHHE), KOHCTPYHUPOBAHUE
MOJIETIEN MOJIEKYJI OPTaHUYECKUX BEILECTB.

Yriaesoaopoasl.

Ankanbl. ['omonoruueckuii psifi ankaHoB, oOmas (opmysia, HOMEHKIATypa U H30MEpHS.
DJIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKY] alKaHOB, SP°-TMOPHAM3AIMSA aTOMHBIX
opbutaneit yrieposa, 6-cBsi3b. Ou3nueckue CBOMCTBA aKaHOB.

XHWMHUYECKHE CBOMCTBA AJKAHOB: PEAKIUM 3aMEIICHUS, W30MEpHU3aLH, NETUIPUPOBaHUS,
LUUKIIU3al11, TUPOJIN3a, KpeKUHTra, TopeHus. [Ipencrasienre o MexaHu3Me peakliuii paauKaibHOTO
3aMelIeHUS.

Haxoxxnenue B npupojae. CriocoObl MoSyyeHHs U IPUMEHEHUE aJIKAHOB.

[Huknoankansl. OOmast ¢opmysna, HOMEHKIATypa U nuzomepusi. OCOOEHHOCTH CTPOEHHs U
XUMHUYECKUX CBOMCTB MasbIX (LIMKIONPONaH, LMUKJIOOyTaH) U OOBIYHBIX (LIMKJIONEHTAaH,
LUKJIOTE€KCaH) IUKI0anKaHoB. CriocoObl MOTyYeHHs U TPUMEHEHNE IUKII0aIKaHOB.

Anxensl. ['oMonornueckuii psiji alkeHOB, oOmast popMmyIa, HOMEHKIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT alKeHOB, SP>-rHOPUAN3aIMs aTOMHBIX OpOHUTalIe yrieposa,
o- U m-cBs3u. CTPYKTypHass W reomMeTpuueckas (IHMc-TpaHc-) u3oMmepus. Duznueckue CBOWCTBA
QIKEHOB. XUMHYECKHE CBOMCTBA: PEAKLUM NPUCOCAVMHEHUS, 3aMELICHUS B O-MOJIOKEHUE NPH



JIBOMHOM CBSI3M, MoJauMepu3anuu U okucienus. [IpaBuno MapkoBHHKOBa. KauecTBEHHbIE peakiuu
Ha JIBOIHYIO CBs3b. CIOCOOBI OTYYEHUS U IPUMEHEHHE AIKEHOB.

AJKaMEHBI. Knaccudukanus aJKaJIMeHOB (conpspkEHHBIE, H30JIMPOBAHHEIE,
Kymyaupogantule). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHUS U XMMHUYECKUX CBOMCTB COMPSKEHHBIX
nueHoB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpsok€HHBIX AUeHOB. CIIOCOOBI MOTyYeHUS
Y IPUMEHEHUE aJIKa/INEHOB.

Anxunbl. ['oMonoruueckuii psii aakuHOB, oO0mas (opMmyia, HOMEHKJIATYpa U HU30MEpPHS.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AJIKHHOB, SP-THOpUAM3AIMS aTOMHBIX
opOutaneii yriaepojga. Du3MYECKHE CBOWCTBA QJIKWHOB. XHMHYECKHE CBOWCTBA: PEAKIUU
IIPUCOEAVHEHUS, JAUMEpPU3alMUu U TPUMEpPHU3aluHu, OKUCIEeHUs. KuCIOTHBIE CBOWCTBAa aJIKMHOB,
MMEIOIINX KOHIEBYIO TPOWHYIO CBs3b. KadecTBeHHbIE peakiUH Ha TPOHHYIO CBs3b. CrocoOBI
MOJIyYEHUS] U IPUMEHEHUE aTKUHOB.

ApomaTtudeckue yriieBoAoposl (apennl). ['omMonoruueckuii psig apeHoB, obmas (opmya,
HOMEHKJIATypa M H30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OeH30Ia.
dusnyeckue CBOMCTBA apeHOB. XHMMHUYECKHE CBOICTBa O€H307a M €ro TOMOJIOTOB: PEAKIUU
3aMelnieHus B OEH30JbHOM KOJBIE U YIIEBOJOPOAHOM paJMKalle, PEaKIUu MPUCOSAUHEHUS,
OKHCJIeHHe romosoroB 6ensona. IIpencraBienne o0 OpUEHTUPYIOLIEM IEHCTBUU 3aMECTUTENCH B
OCH30JILHOM KOJIbIIE Ha MPUMEPE ANKHIbHBIX PaJUKAIOB, KAPOOKCUIBHON, THAPOKCUIBLHON, aMHHO-
W HUTPOTPYIIBI, aTOMOB TrajoreHoB. (OcCOOEHHOCTH XHMMHUYECKHX CBOWCTB  CTHpOJIA.
[Momumepu3anus ctuposa. CriocoObl MOTy4YeHUS H TPUMEHEHHE ApOMATHIECKUX YTIIEBOJOPOIOB.

[Tpupoansiii ra3. [lonytueie HedTanble ra3sl. Hedth u €€ mpoucxoxaenue. KameHHbIN yrob
U IPOAYKTHI ero nepepadbotku. CriocoOwl nepepaboTku HeTH: TIeperoHKa, KpeKUHT (TEpMUYECKUH,
KaTaJuTHYeCKuil), pudopMuHr, nuponus. llpoayktel nepepaboTku HedTH, MX HPUMEHEHUE B
IIPOMBIIIJIEHHOCTH U B OBITY.

I'enernyeckas CBS3b MEXKAY PA3IMUYHBIMU KJIACCAMM YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOCHHME TaJOrEHIPOM3BOAHBIX YIVIEBOAOPOJOB. Peakunm 3amelneHus
rajjoreHa Ha THJIPOKCOIPYNIy, HUTPOTPYIIy, IUAHOTpyHny, amMuHOrpynmy. JleficTBue Ha
raJIOreHIIPOM3BOJIHBIE ~ BOJHOTO W CIHUPTOBOrO  pactBopa  mmiénouu. BzaummopelictBue
JUTaJOr€HAJIKaHOB C MarHueM M IUHKOM. lIoHATHE O MeTajuIoOpraHMYEeCKUX COEIUHEHUSX.
Vcnonb30BaHue TrajJOreHNPOU3BOAHBIX YIJIEBOJOPOJOB B OBITYy, TEXHMKE U TIPU CHHTE3e
OpPraHMYECKUX BEILECTB.

OKClepUMEHTAIbHbIE METO/bl HW3YyYEHHsS BELIECTB M UX MpEeBpallleHUuil: Uu3ydeHue
(buU3NYECKUX CBOMICTB YIIIEBOAOPOIOB (PAaCTBOPUMOCTH), KaUECTBEHHBIX PEAKIMN YIJIEBOIOPOJIOB
pa3NUYHBIX KiaccoB (oOecuBeurBaHWE OpPOMHON WM HOJHOW BOJBI, pacTBOpa IMEepMaHraHara
KaJlisl, B3aMMO/JICHCTBHE alleTHJICHAa C aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l)), kauectBeHHOE
oOHapy»XeHHe YIiiepo/ia U BOJIOPOJa B OpraHMYECKHUX BEIEeCTBAX, MOJIYyYEHHE ITHIIEHA U U3yUeHUE
ero CBOWCTB, O3HaKomyleHHe C Koyutekuusamu «Hedte» u «Yromp», ¢ obpasnamu mjiacTMacc,
Kay4yKOB M PE3UHBI, MOJCIMPOBAHUE MOJEKYJ YIVIEBOAOPOJOB U TaJOr€HIIPOU3BOIHBIX
YIJIEBOIOPOOB.

Kucnopoacoaepxaniue oprannyeckne coeinHeHUsl.

[IpenensHble ogHOATOMHBIE cIUPTHL. CTpOEHHE MOJIEKYJ (Ha MpUMEpE METAHOJIAa U 3TAHOJIA).
I'omonoruueckuii psa, odmast popmyia, M30Mepusi, HOMEHKIATypa U Kiaccupukaus. Puzndeckne
CBOMCTBA IpPEAEIbHBIX OJHOATOMHBIX CIIMPTOB. BOAOPOAHBIE CBA3M MEXy MOJEKYyJaMU CIUPTOB.
XHWMHMUYECKHE CBOMCTBA: PEAKLIMU 3aMEUICHUs, ICTMApaTalyd, OKHUCIEHUs, B3aUMOJCHCTBHE C
OPraHMYECKMMU W HEOpPraHWYeCKUMHU Kucioramu. KadecTBeHHas peakuuss Ha OJHOATOMHBIE



cnupThl. [lelicTBHe 53TaHONAa W METaHOJIAa Ha opraHu3M denoBeka. CrocoObl TONyYeHHUS U
IIPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢gupbl, HOMEHKIaTypa U u3oMepus. OCOOCHHOCTH (DU3MUECKUX U XUMHUYECKHX
CBOMCTB.

MHOroaroMHbple CHOUPTBI — STUICHIVIUKOIb M TIIUUEpUH. PU3NUECKHME U XUMHUYECKHE
CBOMCTBA: pPEAKLUU 3aMELIEHUS, B3aUMOJCHCTBUE C OPraHUYECKUMU U HEOPTaHUYECKUMU
KHMCIIOTaMH{, KayeCTBEHHAsl peaklis Ha MHOroaToOMHbIe cnuptThl. lIpencraBieHue o MexaHU3Me
peakuuii HykJeoQuibHOro 3amenieHus. [leiictBue Ha opranusm 4enoBeka. CrocoObl MOTYUYEHUS U
MIPUMEHEHUE MHOI'OATOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIIMSHUE TMAPOKCOTPYNIBl M OEH30JBHOIO sipa.
@usnueckue cBorcTBa (enoma. OCOOCHHOCTH XMUMHMYECKHX CBOMCTB (enona. KauecTBeHHbIE
peakuuun Ha Qenon. TokcuuHocTh ¢enona. CrnocoObl MOMy4YeHHs W MpUMEHEHHe (QeHoa.
®denondpopmanbIeruaHas cCMoa.

KapOoHunpHBIE CO€TMHEHUS — IBJIETU/IBl U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHMILHON
rpynnsl. ['oMmosiornueckue psabl aidbAETHAOB M KETOHOB, oOwmas ¢opMmyna, HU30MepUs U
HOMeHKJIaTypa. @u3nyueckre CBOMCTBA alIbJIETUA0B U KETOHOB. XUMUYECKHUE CBOICTBA aJIbJIETUI0B
U KETOHOB: peakuuu mpucoeauHeHus. OKHUCIEHHUE albJeru0B, KAaYeCTBEHHbIE pPEAaKUUU Ha
anpaeruibl. CrocoObl MOMyYeHHs U IPUMEHEHHE allbJICTHI0B U KETOHOB.

OAHOOCHOBHBIE MpefelibHble KapOOHOBbIE KUCIOTh. OCOOEHHOCTH CTPOEHMSI MOJEKYJ
KapOOHOBBIX KHCIOT. M3omepuss M HOMeHKIaTypa. DU3MYECKHE CBOICTBAa OJIHOOCHOBHBIX
npeie’bHbIX KapOOHOBBIX KUCIOT. BogopoaHbie CBA3M MEXIy MOJEKyJIaMU KapOOHOBBIX KHCIOT.
XUMHUYECKHE CBOMCTBA: KHUCIIOTHBIE CBOWCTBA, peakUusi STepu(UKALUM, PEaKIUH C y4acTHEeM
YIIIEBOJIOPOAHOTO panukana. (OCOOEHHOCTH CBOWCTB MypaBbUHON KHUCTIOTHL [loHsiTHE O
MIPOM3BOJHBIX KApOOHOBBIX KHUCIOT — CIOXHBIX 3pupax. MHoOroodpazue KapOOHOBBIX KHCIOT.
OcoOEeHHOCTH CBOWCTB HENpPENENbHbIX UM apOMAaTHYECKUX KapOOHOBBIX KHCIOT, JUKapOOHOBBIX
KHUCJIOT, TUAPOKCUKapOOHOBBIX KHCHOT. IlpercraButenn BbICIIMX  KapOOHOBBIX — KHUCIOT:
CTeapuHOBasi, MaJbMUTUHOBAs, OJEUHOBAasA, JUHONEBAA, JAuUHONIeH06as KUCIOThl. (CrocoObl
MOJIy4Y€HHUS U IPUMEHEeHUEe KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. 'omonorndyeckut psin, obmas ¢opmyia, U30Mepuss U HOMEHKJIATypa.
dusnyecknue 1 XMMUYECKHE CBOMCTBA: TUAPOJIA3 B KUCIION U LIEJIIOYHOM Cpeae.

Kupsl. Ctpoenue, Qu3nyeckue U XUMHUYECKHE CBOWCTBA KUPOB: TMJIPOJIU3 B KHUCIOH U
mienouHoil cpene. OCOOEHHOCTH CBOWCTB >KMPOB, COJEPIKALIUX OCTATKU HENPEIENbHBIX KUPHBIX
kucnoT. JKupsl B mpupoe.

MBpbu1a Kak coiu BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OO6mrast  xapakTtepucThka yrieBojoB. Kiaccudukammst yriaeBogoB (MOHO-, 1U- U
nonucaxapuasl). MoHoOcaxapuibl: TJIOK03a, (PpyKTO3a, TajlakTo3a, pubo3a, Ie30KCHpHOO03a.
du3nyeckue CBONCTBA U HAaXOJeHUE B npupoae. PorocuHTe3. XMMHUUECKHE CBOMCTBA IIIFOKO3bI:
PEaKIMU C yYacTHEM CIIUPTOBBIX U aJlbJIETUIHON IPYMII, CIIUPTOBOE U MOJIOYHOKHUCIIOE OPOKEHHE.
[IpuMmeHeHue TIIOKO3bI, €€ 3HAUeHUE B JKU3HENEATENbHOCTH opraHu3Ma. [lucaxapuubl: caxaposa,
MajibTO3a M JaKTo3a. BoccTaHaBiaMBalolIe U HEBOCCTAHABIMBAIOLIWE aucaxapuabl. ['uaposiauns
nucaxapunoB. Haxoxnenue B mpupone u npumeHeHue. llommcaxapuabl: Kpaxmaln, TNIMKOT€H U
nemnoao3a. CTpoeHue MakKpoMOJIEKYJl KpaxMaia, TIIMKOT€Ha U LeJuIi0103bl. Pu3nueckue CBOMNCTBA
KpaxMmajia M LEeJUTI0JI03bl. XHUMHUYECKHE CBOMCTBA KpaxMala: TMAPOJIN3, KAYECTBEHHAs PEaKLHs C
nosoM. XUMHUYECKHE CBOMCTBA LEJUIIONO3bI: THAPOIIU3, MOTydeHue 3QpUpoB 1esuttono3bl. [lonsatue
00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).



DKCrepUMEHTAIbHbIE METOAbl W3Y4YeHHs] BEIIECTB M MX IMPEeBpalleHUIl: PacTBOPUMOCTh
Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaMMOJICHCTBIE 3TAHONIA C HATPUEM, OKHCIEHUE ATHIIOBOTO CITHPTA B
aNbJEru] Ha PACKAJIEHHOW MEIHON MPOBOJIOKE, OKUCIEHUE 3TUIIOBOIO CIIUPTA IUXPOMATOM KaJMs
(BO3MOXKHO HCIMOJB30BAaHUE BUIEOMATEPHUATIOB), KAueCTBEHHbIE pEaKUUMU Ha ajbAeruibl (C
ruapokcuaoM auammuHcepeopa(l) u ruapokcuaom meau(ll)), peakuus riauepuHa ¢ THAPOKCHIOM
Meau(ll), xumuueckue CcBOICTBa pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJCIHCTBHE pacTBOpa
oko3pl ¢ ruapokcunom  menu(ll), B3ammopeilicTBue Kpaxmaiga € HMOAOM, pEIICHHE
SKCIIEPUMEHTAJIbHBIX 3a/1a4 1o TeMaM «CrnupTel U QeHomns», «KapOoHoBble KUCIOTHI. ClI0KHbBIE
3(hupb».

A3oTcoep:kalye OpraHnyecKkne coeiMHeHusl.

AMMHBI — OpraHMYecKue MPOU3BOAHbIe aMmMHaka. Knaccugukanus aMuHOB: anudatudeckue
U apoMaTU4yecKue; MepBUYHBbIC, BTOPUYHbIE U TpeTuuHble. CTpoeHne MoJeKyl, obmas ¢opmyia,
U30MepHsi, HOMEHKJIAaTypa U (u3MYeckue CBONCTBA. XHMHUECKOE CBOMCTBA ainu(aTHUYECKUX
aMHHOB: OCHOBHbBIE CBOWCTBA, aJIKWJIMPOBAHNE, B3aUMO/IEHCTBHE NIEPBUYHBIX aMUHOB C a30THCTOMN
kucnoToi. Conu aJIKMJIaMMOHHSL.

AHWINH — TpeJCTaBUTEIb aMUHOB apoMaTudeckoro psaa. CTpoeHue aHunuHa. B3aumuoe
BIUSHUE TPYNI aTOMOB B MoJleKysie aHwinHa. OcoOEHHOCTH XHMHUYECKUX CBOMCTB aHWIMHA.
KauecTtBennsle peakiiuu Ha aHWIMH. CrOCOOBI MOTYYeHHs U IPUMEHEHHUE aln(paTHyecKuX aMHHOB.
[Tonmyyenne aHUIMHA U3 HUTPOOESH30JIA.

Amunoxkucnotel. Homenknarypa u nzomepus. OTnenbHble NPEACTaBUTEIN 0-aMUHOKHCIIOT:
TNIMLWH, anaHuH. Ou3nyeckue CBOMCTBA aMHMHOKHCIOT. XUMUYECKHE CBOMCTBA aMHUHOKHCIOT Kak
aM(pOTEepHBIX OPraHMYECKUX COCAMHEHMI, peakis MOJUKOHACHCAIlMU, 00pa30BaHUE MENTHIHON
cBsi3u. buonoruueckoe 3HaueHne aMUHOKUCIIOT. CUHTE3 U THAPOJIN3 MENTH/I0B.

Benku kak mpupoaHbIe monuMepsl. [lepBudHas, BTOpUYHAS M TPETHYHAS CTPYKTypa OENKOB.
XUMHUYECKHE CBOMCTBA OENKOB: THAPOIIN3, JCHATYpallls, KaYeCTBEHHbIE PEaKIIMK Ha OETKU.

DKcrepuMeHTAIbHBIE METO/IbI U3YUYEHHS BEIIECTB M UX MPEBpallleHuii: pacTBOpeHue OeIKoB
B BOJE, JEHaTypauusi OEJIKOB IpU HArpeBaHWHU, I[BETHbIE pEaKkUUUd Ha OENKH, pelIeHue
SKCIIEPUMEHTAJBHBIX 33/a4 10 TeMaM «A30TCOJepKallue OpraHUYeCKUE COEIUHEHUs» U
«Pacmo3HaBaHne OpraHMYECKUX COSAMHEHUIY.

BbicokoMosIeKyIsIpHbIE COeAMHEHMSA.

OCHOBHBIE TIOHATHS XWMHH BBICOKOMOJICKYJIIPHBIX COEAMHEHHUI: MOHOMEp, MOJIMMED,
CTPYKTYpHOE 3BEHO, CTETIEHb MOJUMEPU3ALINH, CPEIHSS MOJeKyIapHas Macca. OCHOBHbIE METOJIbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHHI — TOJMMEPU3alls U TOTUKOHICHCAITHS.

[Tonumepnsie MaTepuansl. [lmacTMacchl (MOMUATUIICH, TOIUIPOINUICH, MOJIUBUHUIXIOPUI,
MOJINCTUPOJI, TOTUMETHIIMETaKpHIIaT, MOJUKApOOHAThl, MOJMAITUIIEHTepedTanar). Y Tuiu3anus u
nepepaboTKa MIacTuKa.

DnacToMephl:  HATypalbHBI  KaydyK, CHHTETHUeCKHe Kaydyku (OyTaJneHOBBIN,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, AalleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KaIpOH U JIABCaH).

[Tonumeps! cnenuanbHOTO HazHayeHUs (Te(IOH, KeBIap, AJIEKTPOIPOBOISAIINE MOTHMEPHI,
OunopasinaraeMbie IOTUMEPHI).

DKCrepuMEHTAIbHBIE METObl HM3Y4YEHHs] BEIIECTB M HMX MPEBpAllleHUI: O03HAKOMIIEHHE C
oOpa3uaMi MPHUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIacCTMAacC, KaydyKOB, pelIeHue
AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe «Pacrmo3naBaHue TIacTMACC U BOJIOKOHY.



Pacuérhrle 3agaun.

Haxoxnenne MonexkynsspHOd (GOpMyJbl OpraHUYeCKOro COSAMHEHHS 0 MAaCCOBBIM JIOJISIM
HJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXICHHE MOJEKYJSPHOW (POpMyNbl OpraHUYECcKOro
COeMHEHHMS 10 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJMYECTBY BEIIeCTBa (Macce, 00bEMY)
MPOAYKTOB PEAKIUU H/WIM UCXOAHBIX BELIECTB, YCTAaHOBJIEHHUE CTPYKTYpHOU (opmyIs
OpPraHUYECKOr0 BEIIECTBA HAa OCHOBE €ro XUMHUYECKHMX CBOWCTB WM CIIOCOOOB TOJYyYEHUS,
OIIpEIEIICHUE JI0JIM BBIXO/A MIPOIYKTa pEAKLUU OT TEOPETUUECKH BO3ZMOXKHOIO.

MesxnpeamMeTHbIe CBSI3U.

Peanuzanuss MeXnpeIMETHBIX CBA3€d MPH M3y4YEHUHU opraHuyeckorl xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX IOHSATUH, TaK W
MOHSATUHN, TPUHATHIX B OTAEIBHBIX IMPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE MTOHITHS: SBIICHUE, HAYYHBIH (haKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalu3, CHUHTEe3, KiaccupukKauus, HaONIOJeHUEe, M3MEpPEHHe, OKCIEPUMEHT, MOJEIb,
MOJIETTUPOBAHUE.

®usMka: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SJHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHUE BEIIEeCTBA, (PU3WYECKUE BEITUUYHMHBI, CIUHHIIBI
U3MEpEHUs], CKOPOCTb, PHEPTHsI, Macca.

buonorus: xinerka, opraHu3M, ’3KocucTeMa, Ouocdepa, MeTaboNM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TeTEepOTPOMHBIM THI THUTaHHS, OpokeHue, (OTOCHUHTE3, IbIXaHUE, OCIKH,
YIJIEBO/IbI, )KUPBI, HYKJIEHHOBBIE KUCIOTHI, ()EPMEHTHI.

I'eorpacdus: mose3Hble HCKOMaeMble, TOTLTUBO.

TexHonOorMs: NMUIIEBbIE MPOAYKTHI, OCHOBBI PALIMOHAIBHOIO NMHUTAHMS, MOIOLIUE CPEACTBA,
MaTepHuabl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

INDTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOITPAMMBI 110 XHMMHWHW HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

B coorBercTBUM C CHCTEMHO-JEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpE JHMYHOCTHBIX
PE3yJIbTaTOB OCBOCHUS MpeAMeTa « XUMHUS» Ha YPOBHE CPEAHEro o01ero oopa3oBaHMsl BbIAEIEHBI
CIIEAYIOIIME  COCTaBJSIOIIME:  OCO3HAaHWE  OOYYaroIMMHUCS ~ POCCHHCKOM  TpakIaHCKOH
UJEHTUYHOCTH; TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSTENIBHOCTH U CaMOONPEEIICHNIO; HATUUNE
MOTHBAallMK K OOYYEHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYaromIuXxcsi PyKOBOICTBOBATHCS
NPUHATHIMU B OOIIECTBE MpaBWJIaMH M HOPMAaMM T[OBEACHMS; HaJIW4YHe TPABOCO3HAHMUS,
HKOJIOTUYECKOM KyIbTYphl; CHOCOOHOCTh CTaBUTH LIETH U CTPOUTH )KU3HEHHBIE IJIAHbI.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS NpeaAMeTa «XHMHA» OTpPaxKaroT c(HOpMUPOBAHHOCTD
OTbITa TIO3HABATEIbHOM M MPAKTUYECKOW NEATENbHOCTH OOydYarolUXCsl B IPOLECCE peann3aliuu
00pa3oBaTeNbHON e TETHHOCTH.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS NpeaMeTa «XHMHS» OTpPaxkaroT c(HOpMUPOBAHHOCTH
OTbITAa MO3HABATENBHON M NMPAKTHMUYECKOW JESTEIbHOCTH OOYYaIOIIMXCS B MPOILECCEe pealn3aliuu
00pa30BaTeNbHOM 1EeATEIbHOCTH, B TOM UHCIIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUA:



OCO3HaHHUs O0OYYaIOIIMMHUCS CBOMX KOHCTHUTYLHOHHBIX NMpaB M OOS3aHHOCTEH, YBaKEHHS K
3aKOHY U MPaBOIOPAIKY;

IIPEJICTABICHUSI O COLMAJIbHBIX HOPMax M IpaBWJIAX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIbHOCTH MPU CO3JAHUH Y4YEOHBIX MPOEKTOB,
peleHrH yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHITOJTHEHUH XUMHUECKUX IKCIIEPIMEHTOB;

CIOCOOHOCTH MOHMMATh W NMPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTUKY U apryMEHTBI JPyTuX
MIPY aHAJIN3€ Pa3IMYHBIX BUIOB YU€OHOMU AESITETbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUUYECKOMY U HayYHOMY HACJIEUI0 OTEUECTBEHHON XUMMH;

YBaKEHHsSI K IPOIIECCY TBOPYECTBA B 00JACTH TEOPUU U MPAKTUYECKOTO MPUIIOKEHUS XUMUH,
OCO3HaHHUS TOTO, YTO JaHHBIE HAYKU €CTh PE3yJbTaT UIUTEIbHBIX HAOIIOJIEHUH, KPOMOTIMBBIX
AKCIIEPUMEHTATIbHBIX MIOMCKOB, TTOCTOSIHHOTO TPY/Aa YUYEHBIX U MPAKTUKOB;

MHTEpECa U MO3HABATEIbHBIX MOTHBOB B TOJYYEHUH U TOCIEAYIONIEM aHaIn3e HH(pOpMaIuu
0 MEPEIOBBIX JOCTHXKEHUAX COBPEMEHHONW OTEUECTBEHHOW XUMMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHHS,

CIIOCOOHOCTH OIICHMBATh CUTYaIlUH, CBS3aHHBIE C XMMHYECKHUMH SIBJICHHUSIMH, U TPUHUMATh
OCO3HaHHbIE PEIIECHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

TFOTOBHOCTH OLICHMBaTh CBOE TIOBEJEHUE U IIOCTYIIKM CBOMX TOBAapUUIEH C MO3ULMM
HPABCTBEHHBIX U MIPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIIEACTBHI MOCTYIIKOB;

4) popmMupoBaHMA KYJIbTYPHI 310POBb:

MOHUMAaHMsI 1LIEHHOCTEW 30poBOro M Oe3zomacHoro oOpa3a >KHM3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3[J0POBBIO;

co0JII0ICHHS TTpaBUII 0€30MacHOro 00palleHHs ¢ BEIeCTBAaMU B OBITY, TOBCEAHEBHOM KHU3HM,
B TPYZOBOH AEATEIBHOCTH;

MMOHUMAaHUSI [IEHHOCTH NPaBUJI HHIUBUAYAJIbHOTO U KOJIJIEKTUBHOIO OE€301acCHOr0 MOBEIECHUS
B CUTYallUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS MOCJIEJICTBUM M HENPHUATUS BPEAHBIX NPUBBIUEK (YMOTPEOJEHHUs aJIKOTroJs,
HapKOTHKOB, KypeHHUs);

5) TpyaoBOro BocnuTaHMsA:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTHM B  y4eOHO-HMCCJIENOBATEIbCKOW  JIeATEIbHOCTH,
OOILIECTBEHHO OJIE3HOM, TBOPUECKOI U APYrUX BUAAX AEATEILHOCTH;

YCTAaHOBKM HAa AaKTMBHOE Yy4YaCTHE€ B peIICHUWH MPaKTHYECKUX 33434  COLMAIbHOMN
HAIpPaBJIEHHOCTH (B paMKaX CBOETO KJjiacca, IIKOJbI);

MHTEpeca K MPaKTHYECKOMY M3yUeHUIo podeccuil pa3inyHOro poja, B TOM YHCJIe Ha OCHOBE
MPUMEHEHHS IPEMETHBIX 3HAaHUN 110 XUMUH;

YBaKEHHsI K TPYAY, JIIOJSM TPYAa U pe3yJibTaTaM TPYyIOBOH JeATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHJAMBHIyalIbHOM TpaekTopuu oOpa3zoBaHUs, Oyayliei
npodeccun U peanuzalrdyd COOCTBEHHBIX XM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEOHOCTEN 00I1IeCTBa;

6) 3K0J10rMYEeCKOT0 BOCTIUTAHUS

9KOJIOTMUECKH 11€71€CO00pa3HOro OTHOILIEHHUS K MPUPOJE KaK HCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3emIie;



MIOHMMAaHMsI TJI00AJBHOIO XapaKTepa 3KOJIOIMYECKUX IMpoOJeM, BIUSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATIBHOM CPEMBL;

OCO3HaHMA HEOOXOJMMOCTH HCIIOJIb30BAHMS JOCTHIKCHUH XUMHH JUIsI PELICHUS BOIPOCOB
PaLMOHAIBHOTO IPUPOAOIOIb30BAHNUS;

AKTUBHOTO HEIPHATHs ACUCTBHUM, NPUHOCAIIUX BpEI OKPYKAIOWIEH INPUPOSHOU cpene,
YMEHHUsI TPOTHO3MPOBATH HEOJIATONPUATHBIE HSKOJOTHYECKUE TIOCIEACTBUS TPEAPUHUMACMbIX
JEUCTBUN U NIPEAOTBPALLATD UX;

HaJIM4YUs PA3BUTOrO SKOJOTMYECKOIO MBIIIICHUS, JKOJOTMYECKOM KyJbTYpbI, OIIBITA
JESATEIIBHOCTH ~ DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS  pPYKOBOJACTBOBAaTbCS HMH B
MO03HABATEIbHON, KOMMYHHKAaTUBHOM M COIIMAJIBHOMN MPAKTHKE, CIIOCOOHOCTH M YMEHHUS aKTHBHO
MPOTHUBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MIO3HAHHUSA:

MHUPOBO33PEHHUs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKu H
OOIIECTBEHHOH MPaKTHKH;

MOHUMaHUs ClNeUM(UKM XUMUM KaK HayKd, OCO3HaHMs €€ poiau B (OpPMHUPOBAHUU
palMOHAIBHOIO HAayYHOI'O MBILIUIEHUS, CO3JJaHUM LIEJIOCTHOIO MpPEJCTaBICHUS 00 OKpY’KarolleM
MUpE KaK O €IUHCTBE MPUPOJBI U YEJIOBEKA, B IIO3HAHUU ITPUPOIHBIX 3aKOHOMEPHOCTEN U PELLIEHUU
po0JIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexnEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH IS COBPEMEHHOM NMBWIM3AaIMU: B €€
IYMaHUCTHYECKON HAaNpaBiICHHOCTH M BAaXHOW pOJIM B CO3JaHUM HOBOW 0a3bpl MaTepuanbHON
KYJIbTYpBl, B PEIIEHUH ITI00aIbHBIX IPOOIEeM YCTOHYMBOIO Pa3BUTHS UYEIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBON U HKOJOTHUECKONW 0€30MMacHOCTH, B Pa3BUTUU MEIULIMHBI, 00ECTIEYeHUN
YCIIOBUH YCIIEUTHOTO TPyZAa U SKOJIOTMUECKU KOM(MOPTHOM KU3HU Ka)KA0Tr0 WieHa O0IIeCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHUMaHUsA CYIIHOCTH  METOJOB  IIO3HAHUA,
UCMOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTHM HCIOJIb30BaTh MOJy4daeMble 3HAHUS IS
aHaJIM3a U O0BSCHEHMS SBJICHUN OKPY>KAIOLIEr0 MUPA U MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS
nenaTh 00OCHOBAaHHBIE 3aK/IIOUYEHUS HAa OCHOBE HAYYHBIX (DAKTOB M MMEIOLIUXCS JaHHBIX C LENbI0
ITOJIyYEHUS JJOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BATh XUMHUECKUE 3HAHUS JUUIsl pellieHus npobieM B
peanbHBIX KU3HEHHBIX CUTYaLMIX;

MHTEpeca K MMO3HAHMIO, UCCIIE0BATEIbCKON AEATENBHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HEIMpephIBHOMY OOpa30oBaHMIO U CamMO00pa3oBaHUIO, K
aKTUBHOMY IOJTyYEHHIO HOBBIX 3HaHUI 110 XUMHU B COOTBETCTBHH C )KU3HEHHBIMHU MOTPEOHOCTIMU;

MHTepeca K 0COOEHHOCTSIM Tpy/ia B pa3InYHbIX cepax MpodhecCHOHATbHON AeATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOSHHS MPOTPaMMBI 110 XHMHH Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIIOYAIOT:

3HaYMMbIe Ui (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYAIOUIMXCS MEXKIUCIUILTHHAPHBIC
(MEXITpeIMETHBIC) OOIIEHAYYHbIC MOHSATHSI, OTPAKAIONIUE IIEJIOCTHOCTh HAYYHOW KaPTUHBI MUpPA U
crieuuKy METOJOB IMO3HAHUS, HCIOJB3yEMBbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEprusi, SBIEHUE, MPOIECC, CUCTEMa, HAYYHBIM (DaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIICI0OBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUE);



yHHMBEpCallbHble yueOHble AeHUCTBHS (II03HABATEIbHbIE, KOMMYHUKAaTUBHbIE, PETYJISITUBHBIE),
obecnieynBaronue GpopmMupoBaHue (QyHKIIMOHAIBHOW IPaMOTHOCTH M COLMAIBHOW KOMIIETCHLIUH
o0yJaronuxcs;

CIIOCOOHOCTh ~ OOYy4YaroIUXCs  HUCIOJb30BaTh ~ OCBOGHHBIE  MEXJIUCIMILJIMHAPHBIE,
MHUpPOBO33PDEHUYECKHE 3HAHUSA U YyHHUBEpCaJlbHble YydeOHble JEHCTBHS B I103HABaTEIbHOH U
COLIMAJIBHOM ITPAKTHKE.

MeramnpeaMeTHble  pe3yJbTaThl  OTPAKAIOT OBJAJCHHE YHHUBEPCAJIbHBIMH  YYEOHBIMHU
II03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMU.

Ilo3HaBaTe/bHBIE YHHBePCcAJbHbIE YUeOHbIe NelCTBUS

1) 6a3oBble JIOTHYecKHe TeiiCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M  aKTyaJIM3HpOBaTh MpoOieMy, paccMarpuBath €€
BCECTOPOHHE;

ONpEeAeATh ILeNIM JAEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX JIOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTaThl I€ATEILHOCTHU C IIOCTaBICHHBIMH LIETSMU;

UCIOJb30BAaTh IPU OCBOGHMM 3HAHUM HPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATh
XapakTepHble NPU3HAKM TOHATMH W  yCTAHABIMBaTh HUX  B3aUMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOLIME MTOHATUS AJIs1 OOBSACHEHUSI OTJICNIbHBIX (PAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHUS M KpUTEPUH JUIS KIIaCCU(DUKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]ly U3yYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyKIeHUs (MHAYKTHBHbIE, NEIyKTUBHbBIC, 110 aHAJIOIMU), BBIABIATD
3aKOHOMEPHOCTH U TPOTUBOpEYUsl B PACCMATPUBAEMBIX SIBICHUSX, (OPMYJIHPOBATH BBIBOJBI U
3aKJIIOUYEHNS;

MPUMEHSTh B IpOLlEcCe IMO3HAHUS HCIOJIb3YEMblE B XMMHHM CHUMBOJMYECKHE (3HAKOBBIC)
MOJIeNIU, NMPeoOpa3oBbIBATh MOJICNIbHBIE MPEICTABIECHUS — XUMUYECKUHA 3HAK (CMMBOJI) 3JIEMEHTA,
xuMudeckas (opmyna, ypaBHEHHE XUMHUECKOW peakIMW — TpH pelleHuH  Yy4eOHbIX
MTO3HABATENbHBIX U MPAKTUYECKUX 33/a4, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIC MPEICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUi.

2) 6azoBble HCCIeA0BaTEIbCKHE IeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O TO3HAHUS BEILECTB U XUMUYECKUX PEAKIIU;

¢dbopMynupoBaTh LEIM U 3aJadd  HCCIEIOBAaHUS, MCIONb30BaTh IIOCTABJIEHHBIE U
CaMOCTOSITENTbHO C(OPMYIMPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA TIO3HAHMSI U OCHOBBI IS
(bopMHpOBaHUS TUIIOTE3HI 110 POBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

BJIaJIETh HaBbIKAMM CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS M TPOBEACHMUSI YUYEHUYECKHX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAONIOAATh 3a XOJIOM IIpOIlecca, CaMOCTOSITEIIbHO
MPOTHO3UPOBATh €ro pe3yiabTaT, (opMynupoBaTb OOOOLIEHUS U BBIBOJBI OTHOCUTEIBHO
JOCTOBEPHOCTH DPE3YJIbTaTOB HCCIEAOBAHMS, COCTAaBJIATh OOOCHOBAHHBIA OTYET O MPOJEIaHHOU
pabore;

MpUOOpETaTh OMBIT YYEHWYECKOW HCCIEOBATENbCKOM M IMPOEKTHOH JIeATENbHOCTH,
MPOSABIIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB pEelIeHUs
IIPaKTUYECKUX 3ajja4, IPUMEHEHUIO Pa3IMUHBIX METOA0B [TO3HAHUS.

3) pa6ora ¢ nundopmanmeii:

OPHEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(pOpMaLUK (HayqHO-TIONMYJISIpHAs JIUTEpaTypa
XMUMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcsl VHTepHera), aHanM3MpPOBATh



WHPOPMAIIMIO PA3IMYHBIX BUAOB W (OPM TPEACTABICHUS, KPUTHYECKH OICHUBATH €&
JOCTOBEPHOCTh U HETIPOTHBOPEUYUBOCTH;

(dbopMynaHpOBaTh 3ampochl M NPUMEHSTH pa3IM4YHblE METOABI MpPHU IOHCKE U 0TOOope
nHpOpMaIMY, HEOOXOMMOH [T BBITIOJIHEHHUS YYeOHBIX 33/]1a4 ONPEISIIEHHOTO THIIA;

pUOOpETaTh OIBIT KCIOJIB30BaHUS HH()OPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpAaTh ONTHMAIbHYIO (HOpMY MpencTaBieHUs MHPOPMAIUU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

UCIOJBb30BaTh HAY4YHBIH S3BIK B KA4eCTBE CpEACTBA MpH paboTe C XUMHUYECKOM
uHpOpMaNKe: MPUMEHATh MEXIpPeIMETHbIE ((PU3NIECKHe 1 MAaTeMaTHUECKUe) 3HaKU M CUMBOJIBI,
(bopmyIbl, a0OpeBHaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y'leﬁﬂble JelCTBUA:

3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOM TEMbI B XOZ€ AHAJIOra W/ JUCKYCCHH,
BBICKA3bIBaTh UJCH, q)OpMYJII/IpOBaTB CBOM NPCAJIOKCHUSA OTHOCHUTCIIbHO BBIIIOJIHCHHA
MPEJI0KEHHOM 3a/1a4u;

BBICTYNaTh C MPE3CHTALMEN pe3ylbTaTOB I103HABATEIBHOW JESATEIBHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMMU IPU BBINIOJHEHUM XUMHUYECKOTO KCIIEPUMEHTA,
MPAKTUYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, peaiM3allid y4eOHOTO
MpoeKTa, W (OpMyIHpPOBaTH BBIBOJLI MO pe3yJibTaTaM MPOBEIEHHBIX HCCIECIOBAHUN TMYTEM
COTJIACOBAHUS TO3UIIHH B X0/Ie OOCYKACHHS 1 0OMeHa MHEHHUSIMHU.

PerJIﬂTI/IBHI)Ie YHUBEPCAJIbHBIC y‘leﬁl—lble JeHCcTBUA:

CaMOCTOSITEJIbHO IIJIAHUPOBaTh M OCYILIECTBIIATH CBOIO IIO3HABATENIBHYIO JAEATEIbHOCTb,
ompenensas e€ LeNd W 3aJaud, KOHTPOJIMPOBATH U IO Mepe HEOOXOTUMOCTH KOPPEKTUPOBAThH
IpearaeMblii alifOPUTM JEHCTBUI NpU BBINOJIHEHWH YYEOHBIX M HCCIEAO0BaTENbCKUX 3ajad,
BbIOMpaTh Haubosiee 3(PPEeKTUBHBIA COCOO X pElIeHHs ¢ YYETOM MOJIYYEHHsS] HOBBIX 3HAHUU O
BELIECTBAX U XUMHUUYECKUX PEAKLIUAX;

OCYILIECTBIATh CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CAaMOAHAJIN3a U CAMOOLICHKHU.

IHNPEIMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3ysnbTaThl OCBOECHHUS NMPOrpaMMbl 10 XUMHM Ha YIIIyOJEHHOM YpOBHE Ha
YPOBHE CpeAHero obmero oOpa3oBaHHs BKJIIOYAIOT crelnuduueckue s y4yeOHOro mpeamera
«XUMUS» HAaydHble 3HAHHS, YMEHHs U CHOCOOBI JEHCTBHI MO OCBOCHHIO, MHTEPIpPETALMH U
peoOpa3oBaHUIO 3HAHUH, BUABI AEATENBHOCTU IO IOJIYYEHUIO HOBOTO 3HAHUSA U NPUMEHEHUIO
3HaHUI B pa3IM4YHBIX Y4YEOHBIX CHUTYyalUsX, a TaKXKe B pEalbHBIX JXU3HEHHBIX CUTYalUsX,
CBA3aHHBIX C XMMHUEH. B mporpaMme 1o XMMHUH IIPEIMETHBIE Pe3YJIbTaThl IPEACTaBICHBI 110 FO1aM
U3Y4YECHUS.



10 KJIACC

[IpenmeTtHbIe pe3ynbTaThl OCBOCHUS Kypca « OpraHnyecKasi XUMHsD» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUI: O MECTE M 3HAYCHUH OPraHUYeCKOW XMMHH B CHCTEME
€CTECTBEHHBIX HAyK M €€ pojii B 00ECIeYeHNH YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA B PELLICHUU
npoOJIeM HKOJIOTHYECKOM, IHEPreTHUECKOW M MUIIEBOH 0e30MacHOCTH, B Pa3BUTHH MEAMULIMHBI,
CO3JIaHMHM HOBBIX MAaTE€pPHajOB, HOBBIX HMCTOYHHKOB HSHEPIUH, B OOECHEUCHHH PALMOHAIBHOTO
MIPUPOJONOIB30BaHuUs, B (JOPMUPOBAHUU MUPOBO33PEHUS M OOIICH KyJIbTypbl YEJIOBEKa, a TaK¥Ke
HKOJIOTMYECKH 000OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpelie;

BJIaJICHHE CUCTEMON XMMHMYECKHX 3HaHUH, KOTOpask BKIIIOYAET: OCHOBOIMOIATAIOIINE TTOHATHUS
— XUMHYECKUH DJIEMEHT, aTOM, PO U AJIEKTPOHHAS 000JI0UKa aToma, S-, P-, 0-aTOMHBIE OpOHTaIH,
OCHOBHOE U BO30Y>KJIEHHOE COCTOSTHUS aTOMa, THOpUIU3allvs aTOMHBIX OpOUTaliel, HOH, MOJIEKYJIa,
BaJICHTHOCTb, JEKTPOOTPHUIATEILHOCTD, CTEIIEHb OKUCICHUS, XUMHUECKas CBSI3b, MOJIb, MOJIApHAs
Macca, MOJSIpHBIA 00BEM, YIIIEPOAHBIN CKeleT, (yHKIMOHATIbHAS TPYIIa, PaJAUKall, CTPYKTypHbIE
bopmyIsl (pa3BEPHYTHIE, COKPAIIEHHBIC, CKEJIETHBIE), U30MEPHsI CTPYKTYpHAasi U TPOCTPAHCTBEHHAS
(reomeTpuueckasi, OINTHYECKas), M30MEPhl, TOMOJOTHYECKHH pANl, TOMOJOTH, YTIEBOIOPOMIDI,
KHCIIOPOJI- M a30TCOJEpIKAIIUe OPraHUYECKUE COEAMHEHUS, MOHOMED, MOJHMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHMS; TEOpUM, 3aKOHbI (mepuomuyeckuii 3akon JI. U.
MenneneeBa, Teopusi CTpOEHHUs opraHuueckux BemectB A. M. ByrtnepoBa, 3akoH coxpaHeHUs
MacChl BEIECTB, 3aKOH COXPAaHEHHs W TPEBPAIICHUS HSHEPTUM NPU XUMHUYECKHX DPEaKLHUsX),
3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3BIK XUMUHU, MUPOBO33PEHUECKHUE 3HAHUS, JIEKAIIEe B OCHOBE
MOHUMAaHUS PUYUHHOCTH M CUCTEMHOCTH XUMHYECKHX SIBICHUN; TPEICTaBICHUS O MeXaHHU3Max
XUMHAYECKHX PEaKIUi, TEPMOJMHAMUYECKUX U KHHETHYECKIX 3aKOHOMEPHOCTSX UX MPOTEKAHHUS, O
B3aMMHOM BIIMSTHUM aTOMOB W TPYNI aTOMOB B MOJIEKYJNaxX (MHIYKTUBHBIA W ME30MEpHBIH
a¢dextsl, opueHTanTsl | u |l pona); pakTomorndyeckue cBeieHus: 0 CBOWCTBAX, COCTAaBE, MOIYYSHUN
u 0e30M1acCHOM HCMOJIb30BAaHUU BKHEHIIMX OPraHMYECKUX BELIECTB B OBITY M MPAKTUYECKOH
JESTeTHbHOCTH YEJIOBEKA, OOIIMX HAYYHBIX MPHHIMIAX XHMHYECKOTO MPOW3BOJACTBA (Ha MpUMepe
MIPOM3BOJICTBA METAHOJIA, TIepepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIISATH XapaKTEPHbIE MPU3HAKH MOHSATUHN, YCTAaHABIUBATh UX
B3aMMOCBSI3b, HMCIIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS NPH ONUCAHMM COCTaBa, CTPOCHUS U
CBOWCTB OPraHMYE€CKUX COCTUHECHUN;

c(hOpMUPOBAHHOCTh YMEHUM:

WCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JUIS COCTABJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpPAILIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKHUX BEILIECTB;

COCTABIISITh YPAaBHEHHUS XUMHUYECKUX PEAKIIMA M PACKPhIBATh WX CYIIHOCTh: OKHCIHTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIMi MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOrO OajlaHCa 3THUX peaklui,
peakiuii HOHHOro 0OMeHa IMyTEM COCTABIICHHSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

W3rOTaBIMBATh MOJAETM MOJIEKYJl OpraHMYeCKMX BEWIECTB I MJUIIOCTPALUU  HX
XHUMHAYECKOTO M MMPOCTPAHCTBEHHOTO CTPOCHHS,;

C(OPMHPOBAHHOCTh YMEHHIA: YCTaHABIMBATh MPUHAICKHOCTh W3YYEHHBIX OPTaHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHUIO K OINpEeNeNEHHOMY KJacCy/Tpylme COCIMHEHUH, AaBaTh UM
Ha3BaHUs 1o cuctemaruueckoil Homenkinarype (IUPAC) u mpuBoANUTh TpUBUAIBbHBIE Ha3BaHUS IS
OTJENbHBIX TMPEJCTaBUTENCH OpraHMYEeCKUX BEIIEeCTB (ITHJIEH, aleTWJICH, TOJIyOJ, TJIMLEPHH,
STWJICHTJIMKOJb, (heHon, dhopManbaeruj, alueTalbJeru], alleTOH, MypaBbUHAs KHUCIIOTa, YKCyCHas



KHCIIOTa, CTEapUHOBAs, OJICMHOBAs, MAJbMUTUHOBAs KHUCJIOTHL, TJUIUH, ajJaHUH, MaibTO3a,
GbpyKTO3a, aHWINH, TUBUHII, H30MPEH, XJIOPOIPEH, CTUPOIT U APYTHE);

cOPMUPOBAHHOCTh yMEHHS OIPEACTATh BHJ XHMHUYECKOH CBS3M B OpPraHUYECKHX
COeMHEHMIX (KOBAJICHTHAsl U MOHHAS CBS3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

c(OPMUPOBAHHOCTh YMEHHSI MPUMEHSTHh IOJIOKEHUS TEOPHUH CTPOEHUS OPraHu4YecKuX
BemiectB A. M. BytnepoBa s 0ObSCHEHHs 3aBHCHMOCTH CBOWMCTB BEIIECTB OT HMX COCTaBa U
CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTEpU30BaTh COCTAB, CTPOEHHE, (PU3NUECKHE U XUMHUECKHE
CBOMCTBA TUIHUYHBIX MPEICTABUTENECH pAa3JIMYHBIX KJIACCOB OpPraHMYECKHX BELIECTB: AJIKAHOB,
LUKJIOAJKAHOB, aJKEHOB, aJIKaJIMCHOB, AQJKMHOB, apOMaTUYECKHX YIJIEBOJIOPOJOB, CIUPTOB,
QIBJICTH]IOB, KETOHOB, KapOOHOBBIX KHCIOT, TPOCTBIX U  CIOXKHBIX J(QHUPOB, IKHUPOB,
HUTPOCOEIMHEHUI U aMHUHOB, aMUHOKHCIIOT, O€JIKOB, yrieBoJ0B (MOHO-, AW- U MOJHCAXapHIOB),
WUTIOCTPUPOBATh TEHETHUYECKYI0 CBSI3b MEXKIYy HHUMH YPaBHEHHSIMH  COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIHA C UCTIOIB30BAHUEM CTPYKTYPHBIX (OPMYIT;

cOpPMUPOBAHHOCTh yYMEHHS TIOATBEPXKIATh HAa KOHKPETHBIX TIPUMEpax XapakTep
3aBHUCHMOCTH PEAKIMOHHON CHOCOOHOCTH OpPraHMYECKUX COCIMHEHUN OT KPaTHOCTH W THUIIA
KOBaJICHTHOM CBSI3U (G- U TT-CBSI3U), B3aMMHOI'O BIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEePU30BaTh UCTOUYHUKU YTIEBOJIOPOAHOTO ChIpbs (HEPTH,
MPUPOJHBIN Ta3, yroiyib), CIOCOObI €ro IMepepadOTKH M MPAKTHYECKOE MPUMEHEHHE TPOIYKTOB
nepepadboTKH;

chOpPMUPOBAHHOCTh BIQJCHUS CHCTEMON 3HAHMM O €CTeCTBEHHO-HAYYHBIX METOoJax
MO3HAHUS — HAOIIOACHUN, U3MEPEHUH, MOJCTUPOBAHUH, SKCIIEPUMEHTE (PEalbHOM U MBICJICHHOM)
Y YMCHUS IPAUMEHSITH OTH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSITH OCHOBHBIE OTEPAIlUUA MBICIIUTEIILHON NESITeIbHOCTH
— aHalmM3 W CHUHTE3, CpaBHEHHE, O0O0OOIIeHHEe, CHUCTeMaTHU3allMi0, BBISIBICHWE MPUYUHHO-
CJIE/ICTBEHHBIX CBA3EH — JIJIsl U3YUEHUSI CBOMCTB BEILIECTB U XUMUYECKUX PEAKLIU;

c(hOpMUPOBAHHOCTb YMEHUM: BBISBISATH B3aUMOCBSI3h XMMHUUYECKHX 3HAHWM C TIOHATHSIMU U
MPEACTABICHUSMHU JAPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB JJisi 00Jiee OCO3HAHHOTO MMOHUMAHMS
CYIIHOCTHM MaTE€pHaIbHOIO €IMHCTBAa MHPA, UCIOIb30BATh CHUCTEMHbIC 3HAHUS MO OPraHUYECKOU
XUMHH JIJIs1 OOBbSICHEHUS U TIPOTHO3UPOBAHUS SBIICHUH, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO TPUPOIY;

c(hOpMUPOBAHHOCTh yYMEHHI: TMPOBOAWTH pAcCUY€Thl IO XUMHYECKUM (opMynam u
YpaBHEHHUSM XUMHYECKUX PEAKIIUN ¢ UCTIOIB30BaHHEM (DPU3UIECKUX BETUINH (Macca, 00bEM rasos,
KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: pacdéThl MO
HAXO0XJICHUI0O XUMHUYECKOWH (DOPMYJIbI BEIIECTBA MO H3BECTHBIM MACCOBBIM JIOJIIM XUMHYECKHX
3JIEMEHTOB, MPOAYKTaM CTOpaHusl, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh yYMEHHUH: MPOTHO3UPOBATh, AHAIM3WPOBATH M OICHWUBATH C TO3HITHI
AKOJIOTMYECKON O€30MacHOCTH TOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHOW JEATEIHHOCTH
YeNoBeKa, CBA3aHHOMN ¢ MepepadOTKON BEIIECTB, UCIIOIB30BATh MOTYUYCHHBIC 3HAHUS TSI TPUHSITUS
TPAMOTHBIX pEIICHUH TPOOJIEM B CUTYAIHIX, CBSI3aHHBIX C XUMHUCH;

c(hOPMUPOBAHHOCTh YMEHHI: CaMOCTOSITEIHHO ITUTAHUPOBATh W TMPOBOJUTH XHUMHYECKUN
AKCIEPUMEHT (MOJIyYeHUE U M3YUEHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIC PEaKLUU
YIJIEBOJIOPOIOB PA3JIMYHBIX KJIACCOB M KUCIOPOACOJEPKAIIMX OPraHMYECKUX BEIIECTB, PEIICHHUE
SKCIIEPUMEHTAJIbHBIX 3aJ[ayd M0 Paclo3HABAaHUIO OPraHMYECKHX BEUIECTB) C COOJIOJCHUEM MPaBUI
0e30macHOTO OOpaIIeHHs ¢ BEIIECTBAMH M JIJA0OPATOPHBIM 000pya0BaHUEM, (OPMYIUPOBATH IIEIh



UCCIIEIOBaHMS, PEJICTaBIATh B Pa3InyHONW (opMe pe3ynbTaThl HKCIEPUMEHTa, aHaJIU3UPOBATh U
OLICHUBATb UX JIOCTOBEPHOCTb;

c(OPMHPOBAHHOCTh YMEHHIA:

coOMIoAaTh MpaBUiia HKOJIOTMYECKU 1IE€JIECOO0pPa3HOTr0 MOBEACHUS B OBITY W TPYIOBOU
NEATEIbHOCTH B LEISAX COXPAHEHUs CBOETO 3/I0pPOBbs, OKPY’KAIOLIEW MPUPOJHOM Ccpeabl U
JNOCTHKEHHUS €€ YCTOMYMBOIO pa3BUTHUS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOrO JCHCTBUS Ha JKMBBIE OpPraHU3MbI OIPEIACIEHHBIX
OpraHMYeCKUX BEUIECTB, HOHUMAs cMbIci nokaszaTens [IJIK;

aHAJIM3UPOBATh 1eJIeCO00Pa3HOCTh MIPUMEHEHUS OpraHUYeCKUX BEILIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOLICHHUS PUCK-TIOJNB3a;

c(OPMUPOBAHHOCTh YMEHUMW: OCYIIECTBISATH IICJICHANIPABICHHBIA IMOUCK XUMHYECKOU
nH(poOpMallMd B pa3IMYHbIX HCTOYHUKAX (Hay4yHass W y4yeOHO-Hay4yHas JUTeparypa, CpelicTBa
MaccoBor uHGpopMmanuu, VHTEpHET W Jpyrue), KPUTUYECKH aHAJIU3UPOBATH XHUMHUYECKYIO
uHpopManuio, repepadaTeiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBHM C IOCTABJICHHOW Yy4eOHOU
3a/1a4en.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacoB DJIEeKTPOHHbIE

Ne HaunmeHnoBanue

(uudpossbie)
n/ pa3jesioB U TEM Bcer Kontpoabnbl  IIpakTHyecku

o0pa3oBaTe/ibHbI
n NnporpamMmsl 0 e padoThI e padoThI

€ pecypchbl

Paspnen 1. Teopernueckue 0CHOBBI OPraHMYECKON XUMUH
IIpeamer
OPraHUYeCKOU
xumuu. Teopus
11 CTpOEHUS 7
OpraHUYECKUX
coenuaenni A. M.

byrtneposa

Wroro no pazneny 7

Paspnen 2. Yriesonopoabt
IIpenenbubie
YIJIEBOJAOPOABI —
aJIKaHbl,

2.1

UKJIOATIKAHBI

Henpenenbubie

2.2 13 1

YTJIEBOIOPOABI:




aJIKCHHI, aJIKaJIUuCHBI,
aJIKUHEBI

ApomMarundeckue
2.3 YTJIEBOJIOPO/IBI
(apensl)
[Ipupoaneie

54 UCTOYHUKU
YTJIEBOIOPOAOB U UX

nepepaboTka

FaJIOFeHHpOI/ISBOI[HBIC
yYIiIeBoaopoaoB

2.5

Hroro no pazneny

Pa3znen 3. Kuciopojaconep:kaiue opranudeckue coeTuHeHHst

35

3.1 Cnuptel. Genon

KapOonunpHbie
COCIMHCHUSI:
QJIBJICTUIBI U KETOHBI.
KapGoHoBsie
KUCIOTHI. CIIOKHBIE
a¢upsl. Kupsl

3.2

3.3 VYriaeBoasl

11

21

9

Hroro no pazneny

41

Pasnen 4. A3oTcoaep:kainne opraHnyeckue coeIMHeHUus

AMUHEL
4.1 AMHWHOKHCIIOTHI.
benku

Hroro no pazgeny

Paspnen 5. BeicokoMoJIeKy I pHbIe COeIUHEHUS

12

12

51 BricokoMOnEKyISpHBI 5
' € COeIMHEHUsI
Hroro no pazneny 6
OBUIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC

KoaunuyecTBO 4acoB

Ne [ara npoBeaenust
Tema ypoka
n/n Bcero Konrposbubie IIpakTHyeckue
padoThI padoThI I1ax daxkr.
1 [Ipeamer opraHM4ecKoi XUMHH. 1
Opranunueckue BeIiecTBa
5 Teopust XuMHU4eCKOro CTpOEHUs 1
OpPraHUYECKUX COCAUHEHUN
3 Konuenmus rubpuauzainuy aTOMHBIX 1
opOuTanei
4 Knaccudukanus opraHMuecKuX COeIMHEHUI 1
5 [IpyHIMIIBI HOMEHKJIATYPBl OPraHUYECKUX 1
COEIMHEHUN
6 Knaccudukanms peakiuii B opraHu4ecKoi 1
XUMHH
7 Cuctemaru3zanus 1 0000IIeHUe 3HAHUH 110 1
TeMe
AJKaHbI: TOMOJIOTUYECKUH psf, oOmiast
3 ¢dbopMmysa, HOMEHKJIAaTypa U U3oMepus, 1
NIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKY T
9 Pu3nyecKue 1 XUMHYECKHE CBOMCTBA 1
AJIKaHOB
10 Haxoxnenue ankanoB B mpupoje. CriocoOsr 1

IMOJIYUCHHUA U IPUMCHCHUC aJIKAaHOB




11

[uknoankanel: oommas popmya,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHHS M XMMHUYECKUX CBOMCTB, CIIOCOOBI
MOJTyY€HHsI U IPUMEHEHHUE

12

13

14

Pemenne pacu€THbIX 3a71a4 Ha OIIPE/ICIICHUE
MOJIEKYJISIPHOM (POPMYIIBI OPraHNYECKOTO
BELIECTBA I10 MACCOBBIM JI0JIIM aTOMOB
JJIEMEHTOB, BXOASIIUX B €TI0 COCTAB.
Cuctemaru3zanus 1 00001IeHue 3HaHUH 110
TeMe

AJKEHBI: TOMOJIOTUYECKHH psJl, o01as
(dbopMyIia, HOMEHKIIATypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CrpyKTypHas ¥ IMC-TpaHC-U30MEpUs
AJIKEHOB

®u3nyecKue U1 XMMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa

15

16

17

CriocoObl MoJTy4eHus U IPUMEHEHUe
aJIKEHOB

ITpakTruyeckas pabora Ne 1 o teme
"[losny4yeHne aTUIIEHA U U3YyUEHHUE €TI0
CBOMCTB"

Pemenne pacu€THBIX 3a7ja4 Ha ONIPENEICHUE
MOJIEKYJISIPHOM (pOPMYJIBI OPraHNYEeCKOTO
BElIECTBA

18

ATKaIueHBl: CONPSIKEHHBIE,
M30JIMPOBAaHHbIE, KyMYJIMPOBAHHBIE.
Oco0eHHOCTH 27EKTPOHHOIO CTPOSHHUS




19

XHUMHYECKHE CBOMCTBA CONPSIKEHHBIX
JYCHOB

20

21

22

CriocoOblI moryueHus 1 IPUMEHEHUE
aJIKaINECHOB

AJKWHBI: TOMOJIOTUYECKHUM PsJl, O01IIas
dhopmysa, HOMEHKJIATYpa, JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
¢usnveckre CBONCTBA

XUMHUUYeCKre CBOMCTBA aIKUHOB.
KauecTBeHHEBIE pCaKIu Ha TpOﬁHym CBA3b

23

CriocoObl 1oJIy4eHus U IPUMEHEHUE
anknHOB. CHucremarn3anus 1 0600meHne
3HaHUH MO TeMe

24

25

Pacuérel o ypaBHEHUSAM XUMUYECKUX
peaKuuid.

KonTponbHas pabota no pazaeny
«YTIIEeBOAOPOABD)

26

ApeHBbI: TOMOJIOTHYECKUH Psifl, 001Iast
dhopmysa, HOMEHKIATypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OeH30I1a ¥ TOJIyoJ1a, UX PU3UUECKUe
CBOMCTBA

27

XHWMHYECKUE CBOMCTBA aPEHOB: PEAKIUN
3aMeILEeHUs

28

29

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIIUN
MIPUCOETUHEHM S, OKUCIIEHHE TOMOJIOTOB
OeH3oua

OcoOeHHOCTH XUMUYECKHUX CBOIMCTB CTHpOIIa




Pemenne pacu€THbIX 3a71a4 Ha OIIPE/ICIICHUE

30 MOJICKYJISIPHON (DOPMYJIBI OPTraHHUYECKOTO
BelIeCTBa

31 CriocoOblI 1oTyueHus 1 IPUMEHEHUE apEHOB

39 I'enetnyeckas CBS3b MEXKIY Pa3IMUYHBIMU
KJIaCCaMH YIJIeBOJI0POIOB

33 Cuctemaru3zanus 1 00001IeHNe 3HAHUH 110
TeMe

34 [Ipupoansiii ra3. [lonyTHble HEQTAHBIE ra3bl

35 KameHHbli1 yroiib ¥ mpoIyKThI €10
nepepadoTKu
Hedtb u ciocoOb1 €€ epepaboTKy.

36 [TpumMeHeHne TPOTYKTOB NEpepadOTKU
HepTH

37 ['eneTrueckas CBSI3b MEXK/IY pa3IMIHBIMU
KJIacCaMH yIJIEBOI0POOB
["anoreHonpou3BOHBIE YTIIEBOIOPOIOB:

38 3JIEKTPOHHOE CTPOEHHE; PEaKIINU
3aMellleHus rajloreHa
JeiicTBue 1enouei Ha

39 raJoreHNnpou3BoHbIe. Bzanmoneiicteue
JUTaJIOr€HAIKAHOB ¢ MarHUeM U IIUHKOM

40 Pemenue 3aga4d: pacu€rsl M0 ypaBHEHUIO
XUMHYECKON peaKiuu
[IpenensHble OJTHOATOMHBIE CIIUPTHI:

41 TOMOJIOTHUYECKUH psij, oOmas ¢popmyna,

CTpOEHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, Ki1accupuKarms,




¢u3nveckre CBONCTBA

XUMUYECKUE CBOMCTBA MPEACTbHBIX

42 OJTHOATOMHBIX CITUPTOB

43 CriocoObl MoJTy4eHus U IPUMEHEHUe
OJIHOATOMHBIX CIIUPTOB

44 Cucremaru3zanus 1 00001IeHNe 3HAHUH 110
Teme
[IpocTeie 3¢upbl: HOMEHKIIATypa U

45 M30MepHsi, 0COOCHHOCTH (PU3UIECKUX U
XUMHYECKHUX CBOMCTB
MHOroaToMHbI€ COIUPTHI: TUIICHTIUKOIb U

46 TVIMIEPUH, UX QU3HYECKUE M XUMHYCCKHE
CBOMCTBa

47 CriocoOpl 1oJIy4eHUs U IPUMEHEHUE
MHOTOaTOMHBIX CIIUPTOB

48 Cucrematusanusa U 0000IIeHNEe 3HAHUH 110
Teme
KonrtponbHas pabota no remMmam

49 «YrneBosopos», «Kucnopoaconepxaiue
OpTaHUYECKUE COCTUHEHHSD)

50 @deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE
cBoiicTBa. TOKCHYHOCTH (peHoa

51 Xumudeckue cBoicTBa (heHoma

52 CriocoOblI mostyueHus 1 NpuMeHeHne GpeHona
[IpakTnueckas padbora Ne 2. Pemenue

53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"Cnupthl 1 peHonbr"

54 CucreMmaruzanys 1 0000IIeHe 3HAHNUH 110




TEMC

55

56

57

AJBIIETUIBI M KETOHBI: 3JICKTPOHHOE
CTpOEHHUE KapOOHMIIbHOM TPYTIIIHI;
TOMOJIOTHUYECKHUE PSJIbI, 001as popmyia,
M30MepUsl 1 HOMEHKJIaTypa

ATbIeruipl ¥ KeTOHBI: (U3HYECKUE
CBOMCTBA; pEaKIMK MPUCOSTUHEHUS
Peakiyy oxkHCIEHNS U KaUECTBEHHBIE
pEeaKIu aJIbJICTU0B K KETOHOB

58

59

60

Crioco0bl TOTy4YeHUs albIETUI0B U KETOHOB
OAHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE
KHCJIOTBI, OCOOCHHOCTH CTPOCHUS MX
MOJICKYJI

N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (DU3MYECKHE CBOMCTBA

61

62

63

64

XHWMHMYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

Oco6eHHOCTH CBOMCTB MypaBbUHON
KHUCJIOTHl. MHOr0o0Opa3ue kapOOHOBBIX
KHUCJIOT

OCOoO6EeHHOCTH CBOMCTB: HEMPEAEIIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCUKApOOHOBBIX
kucnoT. [IpencraBurenu BhICIINX
KapOOHOBBIX KHUCJIOT

Ilonstue o IMPONU3BOJHBIX Kap60HOBBIX
KHUCIIOT

65

CriocoOpl MoJTy4eHus U IPUMEHEHUe




KapOOHOBBIX KUCIIOT

66

67

CroxxHbie 3()UPBI: TOMOJIOTHYECKHIA P/,
obmiast popmyna, ©30MEpPHUs 1 HOMEHKIIATypa

dusnueckre U XUMUYECKHUE CBOMCTBA
a¢upoB

68

Pemenue pacu€THpIxX 3a71a4: 110 YpABHEHHIO
XUMHYECKOM PEAKIMU, HA ONIPEAEIICHUE
MOJIEKYJISIPHOM (pOpMYJIBI OPraHUYECKOTro
BEILIECTBA

69

[IpaxTnueckas padora Ne 3. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Kap6onoBsie kucioTsl. CiioxHbIe 3puphI"

70

71

XKupsr: crpoeHue, GU3NUECKUE U
XUMHUYECKHUE CBOMCTBA (THAPOITH3)

Oco6eHHOCTH CBOMCTB KUPOB, COJIEPIKAILUX
OCTaTKH HEINPEIEIbHBIX JKUPHBIX KHCIIOT.
XKups! B npupone

72

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MooIee aercTeue. Ilorsatue o
CUHTEeTHYEeCKUX Motolux cpeactBax (CMC)

73

['eneTnveckas CBS3b yIieBOJOPOIOB U
KHUCJIOPOJICOACPIKAITUX OPTaHUIECKUX
BEIIIECTB

74

75

Pacu€rsl o ypaBHEHUSAM XUMHUYECKHUX
peakuuii

CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0
TeMeE

76

OO6m1ast XxapakTepuCTHUKa YTJIEBOJIOB U




KJIacCU(UKALUS YTICBOIOB (MOHO-, TH- U
TOJIMCaXapu/Ibl)

Mounocaxapuapl: GU3HMYECKHUE CBOMCTBA U

" HaXOXKJCHHUE B TIPUPOJIE

78 [IpumeHeHue ri0K03bl, €€ 3HaUeHUE B
KHU3HEIEATeIbHOCTU OpraHu3Ma
Jlucaxapupl: caxapo3a, MajbTo3a U

79 nakto3a. Haxoxxnenue B mpupoe u
MIPUMEHEHHE UCaXapHIoB
[Tonmucaxapuapl: CTpOEHHE MAaKPOMOJIEKY,

80 (du3HUecCKre U XUMHUYIECKUE CBOKCTBRA,
IpUMEHEHHE

81 [TonsiTHe 06 UCKYCCTBEHHBIX BOJIOKHAX
Pemrenune pacueTHBIX 3a7]a4 Ha ONPEICICHNE

82 JIOJIY BBIXOJ1a IPOAYKTA PEAKIUHU OT
TEOPETUYECKH BO3MOKHOTO

83 CucremaTu3zanus 1 00001IeHNEe 3HaHUH 1O
pazneny
KonrtponbHas pabora no Teme

84 "Kucnopoacoaepkaiue opraHu4ecKre
coequHeHus"
AMUHBL: K1accupUKaIys, CTPOCHNE

85 MoJIeKyJ, obmiast popmyia, usomepus,
HOMEHKJIaTypa 1 (pu3nueckre cBoicTBa

86 XUMUYeCcKHe CBOMCTBA anu(PaTHIECKUX
aMHHOB

87 AHWINH: CTpOEHHE aHWIINHA, 0COOCHHOCTH

XUMHYECKHX CBOMCTB aHMINHA




88

CriocoObI moryueHus 1 IPUMEHEHUE
ann(paTHUECKUX aMIUHOB

89

90

91

AMHUHOKHUCIIOTHI: HOMEHKJIATypa U
nu3zomepusi, pusnyeckre CBOMCTRA.

OT[[@JIBHBIC npeaACTaBUTECIIN O-aMHUHOKHUCIIOT

XUMU4JecKrue CBOMCTBA AMHHOKMHCIJIOT, UX
OMOJIOrMYeCKOe 3HaYeHHE aMHUHOKHUCIIOT.
Cunres u rUApOJIn3 MECITUA0B

benku kak npupoiHbIe NOIUMEpPHI;
CTPYKTYpbI O€JIKOB

92

93

94

95

XHUMHUUYECKUE CBOUCTBA OEJIKOB

A30Tcozlep>1<aume ICTCPOUHUKINICCKUC
COCANHCHHMUA. HYKJ'ICI/IHOBHG KHCJIOTBI:
COCTaB, CTPOCHUC U Oouosioruyeckas POJib

[IpakTuueckas pabora Ne 4. Pemenue
HKCHEPUMEHTAIbHBIX 33/1a4 110 TEMe
"A30TcoeprKalIe OpraHndecKue
coequHeHus"

[IpakTnueckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"PacriozHaBaHnE OpraHUYECKUX
coeqrHeHnn"

96

KonTponbhas padota no teme
"A30TCcozeprKalIie OpraHndecKue
coequHeHus"

97

OCHOBHBIE OHATUS XUMHUHU
BBICOKOMOJIEKYJIIPHBIX COCJUHEHUN U
METO/BI UX CUHTE3a —II0JIMMEPU3ALNS U




IIOJIMKOHACHCAll A

[Tnactmaccel. YTunuzanus u nepepadoTka

98 1
IUTACTHKA

99 DnacToMepbl: HATypallbHbIM CUHTETHYECKHE 1
Kaydyku. Pe3una
Bonokna: HaTypasibHbIe, HCKYCCTBEHHBIE,

100 cuaTeTnueckue. [lomumeps! ciennanbHOTO 1
Ha3HAYCHUS
[IpakTnueckas padora Ne 6. Pemenue

101 JKCIEPUMEHTANIBHBIX 33724 110 TEME 1
"PacrioznaBanue miacTMacc ¥ BOJIOKOH"
O060061IeHre U cucTeMaTH3alus U3y4eHHOTO

102 MaTepuana 1o Teme "BbICOKOMONIEeKyYsIpHbIE 1
coequHeHus"

OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME










YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

Xumus, 10 xnace/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHU4YEeHHON OTBETCTBEHHOCTHIO
«IPODAY; AxunonepHoe oo6mectBo «M3narensctBo «lIpocBenienuer»
* Xumus, 11 xnacc/ I'abpuensa O.C., OOmiecTBO ¢ OrpaHU4YEeHHONH OTBETCTBEHHOCTHIO

«IPODAY; AxunonepHoe oo6mectBo «M3narensctBo «lIpocBenenuer»

METOANYECKHUE MATEPHUAJIBI JJIs1 YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumuss Metoaunueckoe nocodbue — yriryoJeHHbIH ypOBEHB) -
M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «OO011as XuMus B TeCTax, 3aa4yax, ynpakHenusx. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuenss, I1.H.bepeskun, A.A.YmakoBa «Xumust 11 kmacc: KonTponbHbie 1
pOBEpPOYHBIE PadOTHI K yueOHUKY». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHast kaura st
yuurtens». Yacts 1 — M.: Ipoda, 2019 rox.

5. O.C.T'abpuensn, I'.I".JIpicoBa, A.I".BBeaenckas «Xumus 11 kmacc: HactonpHas kHura 1715
yuurtens». Yacts 2 — M.: lpoda, 2022 ros.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I".OctpoymoBa «3amaduu mo XUMHU U CIOCOOBI X
pemerus» - M.: «/Ipoda», 2021ros.

7. B.I'. lenncoBa «Xumus 11 kiacc noypounsle miansl o yueOuuky O.C.I'abpuensna,
I'.I".JIeicoBoit» - Bonrorpam» Yuurens 2018roz.

8. M.A.Ps6oBa, Y.1O.Hesckas, P.B.JIuako «Tectsl mo xumuu 11 kimacc», - M.: Dk3aMeH,

20109r.



9.9. O.C.I'abpuensH, 1.I".octpoymMOB « XMMHUYECKUH SKCIIEPUMEHT B mikoje 11 kmacey; - M.:

Hpoda. — 2019 rox.

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
Beeaure  Beenurenanusiehttp://www.chemnet.ru I'azera « Xumusi» u caift ans yaurens «51
Uy Ha YPOK XHMHUID)

http://him.1september.ru Eaunas xomtekuus LIOP: TIpenmeTHast KommeKius « XUMHUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HaY4YHBIC SKCTIEPUMEHTBI:
xumus. Komnekuus Poccuiickoro o0mieo0pa3zoBareibHOT0 opraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukdepoBoii

http://www alhimik.ru Beepoccuiickas oquMiuaia NKOJIbHUKOB MO XUMHH
http://chem.rusolymp.ru Opranuyeckast XUMHsL: SJIEKTPOHHBINA YICOHUK JIJISI CPETHEH MIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBIH yu4eOHHK

http://www hemi.nsu.ru OTKpbIThIi KOJUTSIK: XUMHS

http://www.chemistry.ru JlucrannmroHHast OJTUMITHAA 10 XMMHUH: TEICKOMMYHHUKAIIMOHHBIN

00pa30BaTeNbHBIA TPOEKT






