YTBEPX]JIAIO
Hupexrop MAOY COIII Nel
B.A. Curynosa

Paboyas ydyeOHas nmporpaMmma 1o XuMuu

10 kimacc ( yrioyOJaeHHBIA YPOBEHD )

.r.7T. 3a0aiikanbck, 2024-2025r.



Pabouas nporpamma no xumuu s 10 kiacca (yrayOJeHHBINH YPOBEHb) COCTaBI€HA HA OCHOBE:

1)

2)

3)

4)

5)

6)

®denepanbHoro 3akoHa No273-D3 «O6 obpazoBannu B Poccuiickoit deaeparum» ot
29.12.2012 (c usmenenusimu ot 04.08.2023 1)

denepanbHOT0 rocy1apcTBEHHOI0 00pa30BaTEIFHOIO CTAHApTa CPETHETO 0OIIEeTo
o0Opa3oBaHMs, YTBEpPXKACHHBIM MpUKa3oM MuHUCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoit
Oenepanuu ot 17 mast 2012 1 Ne413

[Tpuxazom MunuctepctBa npocseiienus: Poccuiickoit @eneparuum ot 12.08.2022 Ne 732 "O
BHECEHUU U3MEHEHU B (peiepalibHbIN rocy1apCcTBEHHBINH 00pa30oBaTeNIbHbIN cTaHAApT
cpenHero odmiero oOpa3oBaHus, yTBEPKACHHBIN MprukazoM MuHucTepcTBa o0pa3oBaHus 1
Hayku Poccuiickoii @enepanuu ot 17 mas 2012r. Ne 413

denepanbHOi 0OcHOBHOMW 00paszoBaTenbHOU porpaMmbel @OOIT COO yTBepKAEHHOM
ITpukazom Munnpocsemenust PO or 18.05.2023 Ne371

OcHoBHOI 00pa3zoBaTenbHON IporpaMmsbl cpeaHero odmiero oopazopanuss MAOY COIL Nel
IL.T.T. 3abaiikanbCck

[Tonoxenus MAOY COL Ne 1 «O pabounx mporpammax 1o npeameram, pazpadaTbiBaMbIX
o ®I'OC-2021», yrBepxaeHHOro nupekTopom mkodsl np.Nel ot 30.08.2022r.

C yuerom:

1)

2)

®denepanbHOTO NEPEUHs Y4COHUKOB, JOMYIICHHBIX K UCIIOIB30BAHUIO TIPU PEATU3AIIUU
MMEIOIIUX TOCYIapCTBEHHYIO aKKpeauTaluio oopazoBarenbHbiX nporpamm HOO, OO0 u
COO, yTBepxaEHHBIM NpHKazoM MuHnucrepcTBa npocseuienus Pocecuiickoit @enepauuu ot
21.09.2022r Ne258

®denepanbHOIl paboyeil mporpaMMbl BOCIIUTAHUS



MNOSACHUTEJIBHASA 3AIIMCKA
PabGouast mporpamMma 1Mo XMMHHM Ha YpOBHE CpeAaHero oOmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O6 obpa3zoBanmm B Poccuiickoit ®Denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepaabHO 00pa30BaTENbHONW MPOTPaMMbI CPEIHEro OO0IIero
obpazoBanusi(POIl COO), mpencraBnenHbix B DexepaqbHOM TOCYAAPCTBEHHOM 00pa30BaTEIHHOM
craggapre COO, c¢ yuérom KoHmenmuu mnpenonaBaHus ydeOHOTO TpeaMeTa «XHMHS» B
oOpa3oBaTenbHbIX Oopranuzanusax Poccuiickoit ®enepanuy, peaqu3yroluXx OCHOBHbIE 00pa3oBaTelIbHbIE
IIPOrpaMMbl, U OCHOBHBIX NosoxeHui «CTtpareruu pa3putus Bocniuranus B Poccuiickoit @enepanuu Ha
nepuof 10 2025 rona» (Pacniopsxkenue IlpaBurenscrea PO ot 29.05. 2015 Ne 996 - p.).
XuMMsI Ha YpOBHE YIIIyOJEHHOIO M3Y4EHUS 3aHMMAET BaKHOE MECTO B CUCTEME €CTECTBEHHO-HayYHOI'O
oOpazoBanms ywammxcs 10-11 kmaccoB. HM3ydeHume mipeamera, peaquzyeMoe B YCIOBHUAX
Qg depeHIMpPOBaHHOTO, TPOPUILHOTO O0yUeHHs, MPHU3BAHO OOECIEYUTh OOIIEC00pa30BATEIbHYIO U
OOIIEKYJIBTYPHYIO TOATOTOBKY BBITYCKHHUKOB HIKOJBI, HEOOXOAMMYIO ISl aJanTalud UX K OBICTPO
MEHSIOIIMMCS] YCIOBUSAM JKU3HU B COLMYME, a TaKXe JJIs MPOJOJKEHHs OOydeHMsI B OpraHM3alusax
po¢eccHOHAIBLHOI0 00pa30BaHMsl, B KOTOPBIX XUMHUS SIBJISAETCS OAHOM U3 IPUOPUTETHBIX AUCLUILIINH.
B mporpamMme mo XMW Ha3HAYeHHE TNpeaAMeTa «XHUMHUS» TOIYYaeT MOAPOOHYI0 HHTEPIIPETALUIO B
COOTBETCTBUM ¢ ocHoBomosararomumu nojoxeHusimu @I'OC COO o B3auMo00yCIOBIEHHOCTH LENEH,
COZIepKaHUsA, pEe3yJNbTaTOB O0O0ydyeHuss U TpeOOBaHUM K YpPOBHIO TIOJATOTOBKU  BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBIISIIOTCS CJIEAYIOIINE BBINOJIHAEMbIE IPOrPaMMON IO XUMUU (PYHKIIUU:
e MH()OPMALMOHHO-METOJMYECKAs], pean3alus KOTOpOil oOecreunBaeT MOIYYeHHE MPEACTABICHUS O
LeJsIX, COJlepKaHuu, oOIel cTpaTernn oOy4eHHs, BOCOUTAHUS U Pa3BUTHUs OOy4arOUIUXCs CPEACTBAMU
IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOIo mpoduis;
e OpraHu3alMOHHO-TUIAHMpYIOLIasi,  KOTOpas  IpeaycMaTpUBaeT  OIpelesieHHe:  MPHUHIMIIOB
CTPYKTYPUPOBAaHUS M TIOCJIEIOBATEIBHOCTH M3YyYCHHS YYEOHOTO Marepuaia, KOJMYECTBEHHBIX U
Ka4eCTBEHHBIX €r0 XapaKTePUCTHK; IMOAXO0I0B K (POPMUPOBAHUIO COJEPIKATEIHHON OCHOBBI KOHTPOJS U
OLIEHKH O00pa30BaTENIbHBIX JOCTHXKEHMH OOydYarolMXCsi B PaMKax HUTOrOBOM arTectauu B ¢opme
€IMHOTO TOCYJIAPCTBEHHOTO 9K3aMEHa 110 XUMUH.
[Tporpamma jyist yriryOI€HHOTO U3YUESHUS] XUMUH:
e YCTAHaBJIMBAET WHBAPHAHTHOE IPEIMETHOE COJepKaHue, o0sA3aTebHOE A M3Yy4YEHHS B paMKax
OTAENbHBIX Mpo¢uiel, MpeIycMaTpUBAeT paclpelieleHne U CTPYKTYPUpPOBaHHE €ro IO Kiaccam,
OCHOBHBIM COJIep>KaTeIbHbIM JIMHUSAM/paziesiaM Kypca;
e HaéT NMpPUMEpPHOE paclpejielieHHe y4eOHOro BpPEMEHH, PEKOMEHAYeMOro Jii M3Yy4eHUs OTAENbHBIX
TeM;
e TMpeasaraeT MPUMEPHYIO IOCIEJOBAaTEIBHOCTh HM3YYEHHUS y4eOHOro Mmarepuaiga ¢ y4ETOM JIOTMKH
MOCTPOEHMSI Kypca, BHYTPUIIPEMETHBIX U MEXIIPEIMETHBIX CBSI3€EH;
e JaéT METOAUYECKYIO MHTEpIpEeTAINIO 1eJiel U 3a[a4 U3Y4YeHUs MpeIMeTa Ha yriayOlIEHHOM YpPOBHE C
y4€TOM COBPEMEHHBIX IPHOPUTETOB B CHCTEME CpEAHEro OO0IIero oOpa3oBaHMs, COAEpPKATEIbHOU
XapaKTepUCTUKH IUIAHUPYEMBIX PpEe3yJIbTaTOB OCBOEHHS OCHOBHOH 00pa3oBaTeIbHON MPOTrpaMMBI
cpeanero oOmero obpa3oBaHusi (JIMYHOCTHBIX, METANpPEIMETHBIX, MPEAMETHBIX), a TaKkKe C Y4ETOM
OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATENbHBIX JEHCTBUH O0Oy4aroImerocsi Mo OCBOEHUIO COJEpKaHHS
npeaMera.
[To BceM Ha3BaHHBIM TO3UIUSAM B IIPOTPAMME 110 XUMHUH TIPETYCMOTPEHA MPEEMCTBEHHOCTh C 00yUYeHUEM
XMMHU Ha YPOBHE OCHOBHOIO 0OmIero obpa3zoBaHMs. 3a NpenelaMu yCTAaHOBJICHHOH MpOrpaMMoi 1o
XUMUU 00s3aTeNbHONW (MHBAPHMAHTHOW) COCTABISIONIEH COJAEpX aHUA Y4eOHOro mpenmMeTra «XUMHsD»
0CTaéTcsi BO3MOXHOCTh BBIOOpA €ro BapMAaTHBHOM COCTABIIAIOIIEH, KOTOpas JOJKHA OMpPENEesIThCs B
COOTBETCTBHUH C HaIlPaBJIEHHEM KOHKPETHOTO PO uis 00ydeHUsI.



B cootBetrcTBHU ¢ KOHIENTYadbHBIME ookeHussMH @I'OC COO o Ha3HaYeHUHU MPEeaMETOB 6a30BOTO U
yrIyOJI€HHOTO YpOBHEH B cucrteMe nuddepeHIIMpoBaHHOTO OOyYeHHs Ha YPOBHE CPEIHET0 OOIIEro
o0pa30BaHMs XUMUS HA YPOBHE YIIIyOJIEHHOTO U3YUYEHHs HAlIPaBJIeH Ha pealln3alio MPeeMCTBEHHOCTH C
MOCJEAYIOIUM JTallOM IOJIY4EHHs] XHMHUYECKOr0 OOpa30BaHMs B pPaMKax M3y4YEHHUS CIHEIHaJIbHBIX
€CTECTBEHHO-HAY4YHbIX M XMMHUYECKHMX JHUCHUUIUIMH B By3aX M  OpraHU3alUsX CpPEIHEro
npodeccuoHanbHOro oOpazoBaHusa. B 3Toi cBsi3u u3ydeHue mnpeamera «XHUMHS» OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha pacUIMpEeHUE U YIIIyOJIeHHEe TEOPEeTHYEeCKOW W MPaKTHYEeCKOHW MOATOTOBKU
o0ydJaromuxcs, BbIOpaBIIMX OMNpeAeNEHHbIM Npoduiab 00ydeHus, B TOM YHCIE C IEPCIEeKTUBOM
MOCTIEIYIONIET0 MOJYyYeHUS XHUMHYECKOr0 OO0pa3oBaHUS B OpraHu3alusax MNpoecCHOHATHLHOTO
obOpazoBanms. Hapsiny ¢ atum, B cBete TpedboBanuit ®I'OC COO k miaHupyeMbIM pe3yiIbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTeNIbHON MpOrpamMmbl CpelHero oOmero oOpa3oBaHHs H3y4YEHHE IpeaMeTa
«XHUMHS» OpPUEHTHUPOBAHO TAaKXKE Ha pEUIeHHE 3a7ad BOCHUTAaHUS M COLMAJIBHOIO Pa3BUTHUSA
oOyyaromuxcs, Ha (OPMHPOBAHNE Y HUX OOLICHHTEIUICKTYAJIbHBIX YMEHUH, YMEHUN pallOHATU3AINH
yueOHOro Tpyaa Hu OOOOHIEHHBIX CIIOCOOOB JIEATENbHOCTH, HMMEIOIIUX MEXKIUCIUILUIMHAPHBIN,
HAAMNPEIMETHBIN XapaKTep.

CocrapngomuMy  rpeaMera «XHUMHs» Ha YpOBHE YINIYOJIEHHOTO U3YYEHHUs SBIAIOTCS YIriyOJaEHHbIE
Kypcbl — «Opranuueckas XxuMus» U «O01as u Heopranudeckast Xumusi». [Ipu onpeneneHun noaxoa0B K
0TOOpY M CTPYKTYpPHOH OpraHH3alliu COAEp)KaHMs ITHX KypCOB B MpOrpamMMme MO XHMHUU 32 OCHOBY
npunATel nonoxeHuss ®PI'OC COO o paznuuusax 0a30BOro M yriayOiE€HHOrO YpOBHEH H3ydeHUs
npeaMera.

OcHoBy coaepxanusi KypcoB «Opranudeckas Xumusi» 1 «O0111ast 1 HeOpraHudeckasi XuMHUsD»» COCTaBJISET
COBOKYITHOCTb IIPEIMETHBIX 3HAHUI UM YMEHHH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3y4YECHHS MpEIMETa.
Ota cucTteMa 3HAHUHM MONy4aeT ONpeAeNEHHOE TEOPETUUYECKOE TOMOIHEHUE, MO3BOJISIONIEe OCO3HAHHO
OCBOHTH CYIIECTBEHHO OOJBIINN 00BEM (haKTOIOrHUEcCKOro marepuana. Tak, Ha yriayOJE€HHOM ypOBHE
U3Y4YEeHUs IpeaMmera oOecreueHa BO3MOXHOCTh 3HAUMTENbHOIO YBEIMUYEHUsT 00bEMa 3HaHMM O
XUMHYECKHX DJEMEHTaX M CBONCTBaX WX COCJUHEHUI Ha OCHOBE paACIIUPEHUS U YriayOneHus
IIPEJICTAaBICHUM O CTPOEHUH BEILECTBA, XMMUYECKON CBSI3M M 3aKOHOMEPHOCTSX IMPOTEKAaHUs PEaKIUM,
paccMaTpuBaeMbIX C TOYKM 3pEHHMS] XUMHUYECKOW KHHETUKM U TepMOAMHAMUKH. W3ydeHue
nepuoanueckoro 3akoHa u Ilepuoguueckoi cuCTEMbl XUMHYECKMX D3JIEMEHTOB Oa3upyeTcsi Ha
COBPEMEHHBIX KBAHTOBOMEXAHWYECKUX IPEACTABICHUAX O CTPOCHMM aroma. XHMHYECKas CBS3b
OOBSICHAETCS C TOUKHU 3PEHMsI SJHEPreTHUECKUX U3MEHEHUH npu e€ 00pa30BaHUM U Pa3pyLICHUH, & TaKXKe
C TOYKM 3pEHHs] MeXaHU3MOB €€ oOpa3oBaHus. M3yueHne TUIIOB peakluii JonoiHseTcss GOPMUPOBAHUEM
Mpe/ICTaBICHUH 00 3JIEKTPOXUMHUUECKHUX MPOIECcax U AIEKTPOJIM3E PACIIIaBOB U pacTBOPOB BellecTs. B
Kypce OpPraHMYeCKOM XMMHHU TMPH PACCMOTPEHUHM DPEAKLMOHHOM CIOCOOHOCTH COEIMHEHHMH yAenseTcs
oco00e BHUMaHHE BoIpocaM 00 3JeKTPOHHBIX 3(pdeKTax, 0 B3aMMHOM BIIMSHUU aTOMOB B MOJIEKYJaX M
MEXaHU3MaX PEAKIIH.

Oco0oe 3HaUeHHE MMEET TO, YTO Ha COJEP)KAHHE KYpCOB XMMMH YIIIyOJEHHOTO YPOBHSI U3Y4EHUS JUIS
KJIaCCOB OMpeAenaéHHOro npodmis (IJIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep IOMOJHEHHUH K
o01ieil cucteMe NMpeIMEeTHBIX 3HAHWN) OKa3bIBAalOT BIMSHHE CMEXHBbIE Mpeamerbl. Tak, Hampumep, B
COJZIep’KaHUU TIpeaMeTa sl KJIACCOB XMMMKO-(U3NYEeCKOTro mpodwmiis OobIIoe 3HaYeHue OyIyT UMETh
AJIEMEHThI y4eOHOro marepuana mno ooOuieit xumuu. [Ipu u3yuyeHun npeamera B JaHHOM CIIydae aKIeHT
OyzZer caenaH Ha OOLIHOCTb METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUHU U B (DU3HKE:
aTOMHO-MOJIEKYJISIpHast Teopus (MOJEKyJsipHasi Teopust B (U3MKe), 3aKOHBI COXPAaHEHHs MacChl U
SHEPrUH, 3aKOHBI TEPMOJIMHAMUKH, IEKTPOJIN3a, IPEJICTABICHNS O CTPOCHUH BELIECTB U IPYTOE.

B 1O ke Bpems B cojiep)kaHUU IpeaMeTa Ui KIacCOB XUMHUKO-OMOJIOTMYECKOro mpoduiis OobLIMi
yIETbHBIA Bec Oy/leT UMEeTh OpraHuyeckas Xumus. B aTom ciydae mpenocTaBisieTcss BOSMOXKHOCTD IS
6osiee 0OCTOATENHHOIO PACCMOTPEHHSI XMMUYECKON OpraHM3alyi KJIETKU KaK OMOJIOTHYECKONW CHCTEMBI,



B COCTaB KOTOPOH BXOJSAT, K PUMEPY, TAKHE CTPYKTYPHBIE KOMIIOHEHTHI, KaK JIMIIUbI, OCIIKH, YTICBOIBI,
HYKJIEMHOBBIE KMCIIOTHI U Apyrue. [Ipu 3ToM 3HaHUSA O COCTaBe U CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX
KJIACCOB OPraHMYECKUX BELIECTB CIYKaT OCHOBOM MJIsi M3Yy4eHHUsS CYIIHOCTH MPOLECCOB (POTOCHHTE3A,
JbIXaHUSI, MAILEBAPEHUS.

B ntane hopmMupoBaHHs OCHOB HAYYHOTO MHUPOBO33PEHHUS, OCBOCHUS OOLICHAYYHBIX METOAOB MTO3HAHUS
U ONBITA MPAKTUYECKOTO MPUMEHEHHsI HAyYHBIX 3HAHUN M3yueHUe npeaMera «XUMHUs» Ha YrIIyOoJIEHHOM
YpOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBS3SIX C YYEOHBIMU MpEAMETaMHU, BXOSIIMMU B COCTaB
npeaMeTHeIx oOmacteil «EcTtecTBeHHO-HAaydHBIE MpenMeTs», «Marematnka u HH(pOpMATHKa» U
«PyCcckuil I3BIK U TUTEPATYPAN.

[Tpu u3yuenun yueOHOro npeamera « XuMHUsS» Ha yriayOlIEHHOM ypOBHE TaKKe, KaKk Ha YPOBHE OCHOBHOTO
U cpenHero obuiero oopa3zoBanus (Ha 0a30BOM YpPOBHE), 3aJjauei MEPBOCTEIIEHHON 3HAUMMOCTH SIBJISIETCS
¢dbopMHpOBaHHE OCHOB HAyKd XHUMHHM Kak OOJAacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIbHOCTH YE€JIOBEKAa M OJHOIO0 M3 KOMIIOHEHTOB MMPOBOM KyJIbTYyphl. PemieHue 3Toi 3amadum Ha
yray0aEHHOM YpOBHE U3YUYEHHS MPEAMETa MPEIIoaraeT pealn3aliio TaKuX Henen, Kak:

e (dopMUpOBaHME TPEJICTABICHUN: O MaTepuUaIbHOM €IMHCTBE MHpaA, 3aKOHOMEPHOCTAX U
ITIO3HABAEMOCTH SIBJIEHUM IIPUPOJIbI, O MECTE XMMHUH B CUCTEME €CTECTBEHHBIX HAYK U €€ BEyILEH pOoIu B
00ECIIeYeHNN yCTOWYMBOTO PAa3BUTHS UYEJIOBEUYECTBA: B PEHICHHHM MPOOJIEM  IKOJIOTMYECKOH,
SHEPreTHYECKON U MUIIEBOM OE30MacCHOCTH, B PAa3BUTHM MEIUIMHBI, CO3JaHUU HOBBIX MaTepUaJOB,
HOBBIX MCTOYHUKOB SHEPrUH, B 00ECMEUEHUH PAlMOHAILHOTO MPUPOJIONOIH30BaHUS, B (HOPMHUPOBAHUH
MHUPOBO33PEHUSI M OOLIEH KYIbTYyphl YENIOBEKa, a TAKKE DKOJOTHUYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO U IPUPOIHOM CPEE;

e OCBOCHHUE CHUCTEMbl 3HAHUH, JIEKAIIMX B OCHOBE XMMUYECKON COCTABISIOIIEH €CTECTBEHHO-HAy4YHOU
KapTUHBI MUpa: QyHIAMEHTAIBHBIX OHITUN, 3aKOHOB U TEOPHUI XUMUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHHH BEUIECTBA HA Pa3HBIX YPOBHIX — aTOMHOM, HOHHO-MOJIEKYJSIPHOM, HAaJMOJIEKYJISPHOM, O
TEPMOJIMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSIX MPOTEKAHHUS XUMHUYECKHX pEaklHi, O
XMMHYECKOM paBHOBECHH, PACTBOpPAaX M JUCIEPCHBIX CHUCTeMax, 00 OOMIMX HAay4HBIX HPHUHIHUIAX
XMMHUYECKOTO IPOU3BOJCTBA;

e (opMupoBaHME€ Yy OOY4YaIOIIMXCS OCO3HAHHOTO IOHUMAaHMsI BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUU I OOBSCHEHMS KIIOYEBBIX HJACH W MpoOJieM COBPEMEHHOW XUMHH, MJIS
OOBSICHEHUSI M TPOTHO3UPOBAHMS SBJICHMI, MMEIOIIUX €CTeCTBEHHO-HAYYHYIO MPHUPOAY; T'PaMOTHOTO
pemieHus mpoOieM, CBS3aHHBIX C XHMHEW, TPOTHO3MPOBAHHS, aHalW3a W OICHKU C TO3UIHHA
9KOJIOTUYECKON O€30MacHOCTU TOCIEACTBUIM OBITOBOM M TMPOM3BOICTBEHHOMN NEATEIIBHOCTH YeJIOBEKa,
CBSI3aHHOM C XMMUYECKHM IPOU3BO/ICTBOM, HCIIOJIb30BAaHUEM U NIEpepabOTKOI BEILIECTB;

e yriyOJieHWE MPEJICTaBICHUA O HAy4YHBIX METOJaX IO3HaHUs, HEOOXOIAMMBIX HJs MPUOOpETEHHS
YMEHUI OPUEHTUPOBATHCS B MHPE BEIIECTB U OOBSCHEHHS XUMHUYECKHX SBJICHHM, UMEIONINX MECTO B
MPUPOAE, B MTPAKTUUECKON EATEIIbHOCTH U TOBCETHEBHOM KU3HHU.

B mnnane peanuzanuum nepBOOYEPENHBIX BOCHUTATENBHBIX W Pa3BUBAIOMIMX (YHKIMH 11€0CTHOM
CHUCTEMBI CpeIHEero o0IIero oOpa3oBaHus MPU U3YYCHHH TpeaMeTa «XUMHUS» Ha YIriayOlIEHHOM ypOBHE
0CO0YI0 aKTYaJIbHOCTh MPUOOPETAIOT TAKUE LIETU U 33/1a4H, KaK:

e BOCHHTaHHE YOEKIEHHOCTH B IO3HABAEMOCTH SIBIICHUH MPUPOIBI, YBAKEHUS K MPOLIECCY TBOPUECTBA B
00JIaCTH TEOPETUUYECKHX W TPHUKIATHBIX HCCIEAOBAaHUN B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e DPa3BUTHE MOTHUBAIMH K OOYYECHUIO U TTO3HAHUIO, CIOCOOHOCTEN K CAMOKOHTPOIIIO M CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEHUS 00II€YeTI0BEYECKHX [IEHHOCTEH;

e Da3BUTHE TIO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYalIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOyuarouxcsi, GopMupoBaHHe Y HUX CO3HATEIBHOIO OTHOIIEHUS K CaMOOOPa30BaHUIO U HETIPEPHIBHOMY



o0pa3oBaHWIO KaK YCJIOBHIO YCHEIIHOM TpodecCHOHANbHOW U  OOIIECTBEHHOW JESITeNbHOCTH,
OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U MOTPEOHOCTH B 3I0pPOBOM 00pase *KHU3HU;

e (dopMUpOBaHME YMEHHMH W HaBBIKOB Pa3yMHOI'0 MPHUPOJIOMNOIL30BAHUS, PA3BUTHE HKOJIOTUYECKOU
KYJIBTYpPBI, MPUOOPETEHHE OTBITa OOIIECTBEHHO-TIOIE3HOM IKOJIOTHUECKOH JIeATEITHBHOCTH.

OOmiee 4mMCIO YacoB, MPEAYCMOTPEHHBIX JUIsI M3yYCHHS XHMHHU Ha YTIyOJICHHOM YpPOBHE CpPETHETO
obmero odpazoBanusi, coctaisier 204 gacos: B 10 kimacce — 102 ygaca (3 gaca B Henento), B 11 kimacce —
102 gaca (3 gaca B HeZEIO).



COILEPKAHUE OBYYEHUSA
10 KJIACC
OPI'AHHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMHH.

[IpenMer u 3HAYEHUE OPraHUYECKOH XWUMHUU, MPEICTABICHHE O MHOTOOOpa3HH OpPraHUYEeCKHX
COCIMHECHUM.

DNEeKTPOHHOE CTPOCHHME aToMa yriepoja: OCHOBHOE M BO30YXKAEHHOE COCTOsIHUS. BaneHTHbIe
BO3MOXXHOCTH aToMa yriepoja. XHUMHUYECKas CBsSI3b B OPraHUYEeCKUX COCAMHEHUSX. [HIIbI
ruOpuan3ali  aTOMHBIX oOpOuTanel yriepona. MexaHu3mMbl 00pa3oBaHUs KOBAJECHTHOM CBS3U
(oOMeHHBIH W JOHOPHO-aKIENTOPHBIN). THUIBI NepeKphIBaHUS AaTOMHBIX OpOWTanel, G- M M-CBS3M.
OnuuapHasi, 1BOiHas W TpoiHas cBA3b. CrocoObl pa3pbiBa CBs3€i B MOJIEKYJIaX OPraHMYECKUX
BenlecTB. [loHsTHE O CBOOOAHOM pajuKaie, Hykieohuse U eKTpodue.

Teopust ctpoeHus opraHnyeckux coeanHeHui A.M. byTiepoBa u coBpeMeHHbIE TPEACTABICHUS O
CTPYKTYpE MOJIEKYJl. 3HAYE€HUE TEOPUM CTPOEHHUS OPTraHMYECKUX COeIuHEeHUU. MojekynspHble U
CTpYKTypHBIC (opMyiibl. CTpyKTYpHBIE (OPMYJIBI PA3IMYHBIX BHJIOB: pa3BEPHYyTAas, COKpamiEéHHas,
ckenetHas. M3omepus. Buabl uzoMepun: CTpyKTypHasi, IPOCTPaHCTBEHHAs. DIEKTPOHHBIE d()PEeKThI B
MOJIEKYJIaX OPraHUYECKUX COSAMHEHUN (MHIYKTUBHBIN U ME30MEPHBII 3(PPeKThI).

[IpencraBieare 0 KiIacCH(PUKAIMU OPraHUYECKUX BemlecTB. lloHATHE O (QYHKIMOHATBHON
rpynmne. ['omonorusa. [omonoruueckue psnpl. Cucremarnueckass HOMEHKJIATypa OPraHUYECKUX
coenunennit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIIBHBIX MPEICTaBUTEIICH.

OcoOenHocty M KiaccuuKalus OpraHMYecKux peakuuil. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEeaKIy B OPraHUYECKON XUMHH.

OKCIEPUMEHTAIBHBIE METOABbl HW3Y4YEHHUs BEUIECTB W UX TMPEBPAIICHUN: O3HAKOMIICHHE C
oOpa3laMi OpPraHWYECKUX BEIIECTB W MaTepualaMd Ha HUX OCHOBE, OMBITHI IO MPEBPAIICHUIO
OpPraHMYECKUX BEIIECTB MPH HarpeBaHuu (IJIaBJI€HHUE, OOYIIIMBaHWE M TOPEHHE), KOHCTPYHUPOBAHUE
MOJIETIEN MOJIEKYJ OPraHUYECKUX BEILECTB.

YriaeBoaopoabl.

Anxanel. ['omonmorudeckuil psij amkaHoB, oOmas ¢opmyna, HOMEHKIATypa W H30MeEpus.
DNEeKTPOHHOE W NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB, Sp3-FH6pHnH3auHH ATOMHBIX
opOuTaneil yriepojaa, 6-cBsi3b. Ou3nueckue CBONCTBA ATKAHOB.

XUMHYECKHE CBOWCTBA aJKaHOB: PEAKIMU 3aMEIICHUs, HM30MEPHU3alNH, JCTUIPUPOBAHMUS,
LUMKJIW3alUU, HPOJIN3a, KPeKUHra, ropeHus. I[IpencraBieHne o MexXxaHW3ME peakIUil paguKalIbHOIO
3aMeIleHHUS.

Haxoxxnenue B mpupoae. CriocoObl MOTyYeHUsI U TPUMEHEHUE ATKAHOB.

Huxnoankansl. OOmas ¢dopmyna, HOMEHKIaTypa u wu3zomepus. OCOOCHHOCTH CTPOCHUS H
XUMHUYECKUX CBOMCTB MajblX (I[MKJIOMPOIAH, MUKI00yTaH) U OOBIYHBIX (IIMKJIOMEHTAaH, IIUKIOTeKCaH)
UKI0anKaHoB. CrocoObl MOMyYeHHS ¥ IPUMEHEHHE IUKIIOAIKAHOB.

Ankenbl. ['oMoyIOrMYecKui psii alKeHOB, oOmias ¢opMmyrina, HOMEHKIATypa. DJIEKTPOHHOE WU
MMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aTKEHOB, sz-m6pmm3aum aTOMHBIX opOuTaneil yrineposaa, -
u m-cBsi3u. CTpyKTypHast U reomeTpudeckas (Iuc-TpaHc-) uzomepusi. Ousnudeckre cBOWCTBA aTKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIUU MPUCOECIUHEHUS, 3aMELIEHUs B O-TIOJIOKEHUE MPHU JBOMHOW CBSI3H,
nonumepusannu u okucaenus. [Ipasuno MapkoBHukoBa. KauecTBeHHBIE peakliMu Ha JABOMHYIO CBS3b.
CriocoOb! TTOTy4eHHST ¥ IPUMEHEHUE aJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsHKEHHBIC, U30JUPOBAHHBIC, KYMYIUPOBAHHbLE).
Oco0eHHOCTH DJIEKTPOHHOTO CTPOCHUS M XMUMHUYECKUX CBOWCTB COMPSHKEHHBIX AWEHOB, 1,2- u 1,4-
npucoenuaenue. [lomumepusanus conpspkEHHBIX aUeHOB. CrmocoObl TONYYeHHS W TNPUMEHEHHE
aJIKa/INEeHOB.



Anxunbl. ['omMonoruyeckuii psin ankuHOB, oOwmas ¢Gopmyia, HOMEHKJIATypa M H30MEpHS.
DJNEeKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ QJIKMHOB, SP-TUOpMAM3ALNS aTOMHBIX
opbutaneii yriepoga. @Pu3NUeCcKWe CBOMCTBA aJKMHOB. XHMHYECKHE CBOWCTBA: PEAKIUU
IIPUCOCAVHECHNS, IUMEPU3alUMd W TPUMEpPU3ALNU, OKUCICHMs. KuCIOTHBIE CBONCTBA aJKUHOB,
MMEIOIINX KOHLIEBYIO TpOWHYIO CBsi3b. KauyecTBeHHBIE peakuMM Ha TpPOMHYIO CBs3b. CrocoObl
IIOJIy4YEHUS U IPUMEHEHUE AJIKMHOB.

Apomarnyeckue yrieBoaoponabl (apeHsl). I'omosnoruueckuil psia apeHoB, obmas ¢opmyna,
HOMEHKJIaTypa M M30MepHus. ODJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH3o1a.
dusnueckue CBONCTBA apeHOB. XMMHUYECKHE CBOMCTBA O€H30J1a U €r0 TOMOJIOIOB: PEAKIIMU 3aMELICHUs
B OEH30JIbHOM KOJIbIIE M YTJIEBOJOPOJIHOM paJHKale, PeaKluu MPUCOSINHEHHS, OKUCIEHUE TOMOJIOTOB
Oenzomna. IlpeacraBienne 00 OpPUEHTHPYIOIIEM JACHCTBHM 3aMECTHTEICH B OCH30JbHOM KOJIBIE HA
IpUMEpe ATKWIbHBIX PAJAMKAIIOB, KapOOKCUIBHOMN, TMIPOKCHUIBHONW, aMUHO- U HUTPOIPYIIIbI, aTOMOB
rajoreHoB. OCOOEHHOCTHM XUMHUYECKUX CBOWCTB cTupoina. Ilomumepuzanus cruposa. CrocoOsbl
II0JIy4YEHUS U IPUMEHEHUE ApOMATUYECKUX YTIIEBOJIOPOIOB.

[Ipuponnstii ra3. [lonyrasie HedTsHbIe Ta3el. HedTs 1 €€ mponcxoxaenue. KameHHbIH yrons u
OpoAyKTHl ero nepepabotku. CrocoObl mepepaboTKu He(TU: MEPEeroHKa, KPEeKUHI (TepMHUYECKUil,
KaTaJIUTUYECKui), pupopMuHr, nuponu3. I[IpoaykTel mnepepa®oTku HedTH, HX MPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas CBSA3b MEXKIY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOCHUE TaJIONEHIIPOM3BOJHBIX YIVIEBOJOPONOB. Peaknuu 3aMenieHus rajaoreHa
Ha TMAPOKCOTrPYIILY, HUTPOIPYyIIly, LUAHOTPYIILy, aMUHOIpymIly. J[elicTBHe Ha rajoreHIpOU3BOIHBIC
BOJHOI'O M CHUPTOBOrO pacTBopa LEnoun. B3aumoaelicTBue AUranoreHaJkaHoB ¢ MarHUEM M LIUHKOM.
[lonsiTHE 0  METANIOOPraHUYECKUX  COEAMHEHMsIX.  Vcronb3oBaHME — TajJOT€HIPOM3BOIHBIX
YTJIEBOIOPO/IOB B OBITY, TEXHUKE U ITPU CUHTE3€ OPraHUYECKUX BEIECTB.

OKcIepUMEHTAIbHBIE METOJ/Ibl M3Y4YEHHUs BEIIECTB M UX IpEeBpalleHUil: u3ydeHue (pUu3n4ecKux
CBOMCTB YIJIEBOJOPOJOB (PacTBOPUMOCTh), KAYECTBEHHBIX pEaKLUN YIJIEBOJOPOJOB PpPa3INYHBIX
kjaccoB  (oOecuBeunBaHue OpOMHON MM HMOJHOW BOJABI, pacTBOpa IepMaHraHara Kajws,
B3aMMOJICHICTBHE alleTWIEHA C aMMHMa4HbIM pacTBOpoM okcuzaa cepebpa(l)), KauecTBeHHOe
oOHapyKeHHe YIiepo/ia U BOJIOpoJa B OPraHMUECKUX BEIIECTBAX, MOJYyYEHHUE STHUIIEHA U U3YYEHHUE €ro
CBOMCTB, 03HaKomiieHue ¢ koyutekuusamMu «HepTe» u «Yromp», ¢ obOpasliamMu miiacTMacc, KaydykoB U
PE3MHBI, MOJIETUPOBAHUE MOJIEKYJT YTIIEBOJOPOIOB U TaJlOre€HIPOU3BOJHBIX YTIIEBOI0POIOB.

Kucnopoacoaepxamme oprannyecKkie CoeINHEHUsI.

IIpenenvHble onHOATOMHBIE cUpThl. CTpoeHHE MOJEKyJd (Ha MpUMepe MeTaHojJa M 3TaHoJja).
['omonoruueckuii psia, oOmiast popMyna, U30MepHs, HOMEHKJIaTypa U kiaccupukanus. Ousznyeckue
CBOMCTBA MpeAeNbHbIX OJHOATOMHBIX CIHUPTOB. BOJOpONHBIE CBSI3U MEXAY MOJIEKYJIaMH CIHPTOB.
XHWMHYECKHNE CBOMCTBA: pEaKUMU 3aMEUICHMs], JErHJIpaTallid, OKHUCIEHUS, B3aUMOJAEUCTBHE C
OpPraHMYECKUMHU ¥ HEOPraHWYECKMMM KHciIoTaMu. KadecTBeHHas peakius Ha OJHOATOMHBIE CIUPTHI.
JleiicTBue STaHOJNa W METaHOJAa Ha OpraHu3M uyenoBeka. CrnocoObl TOJy4YyeHUs U IpPUMEHEHUe
OJTHOATOMHBIX CIUPTOB.

IIpoctbie 3¢upbl, HOMeHKIaTypa H u3oMepus. OCOOEHHOCTH (UBMYECKUX M XMMHUYECKHX
CBOMCTB.

MHoOroaTroMHble CIIUPTHI — 3TUICHTIUKONIb U TiulepuH. Pu3nueckue U XUMUYECKUE CBOMCTBA:
peakuuy 3aMelleHus, B3aUMOJACWCTBHE C OpPraHMYeCKUMH U HEOPraHMYECKHMHU KHCIOTAMH,
KauecTBEHHasl pEaklMs Ha MHOroaToMHble cHnupThl. IIpencraBieHne O MexaHU3ME peakUui
HyKJIeo(hUIbHOrO 3amenienus. JlefictBue Ha opranusM yenoBeka. CrocoObl MOTY4YEeHUsI U IPUMEHEHHE
MHOT0aTOMHBIX CIIUPTOB.



@enon. CtpoeHHE MOJEKYJbl, B3aUMHOE BIIMSHUE THIPOKCOTPYNIBI U OEH30JBHOTO s/pa.
®dusnueckue cBoiicTBa penona. OcoOEHHOCTH XUMHUECKUX CBOMCTB (peHona. KauecTBeHHBIE peakuuu
Ha  ¢enon. Tokcuunocte  ¢enonma. CrmocoObl  TONMy4YeHHST W NpUMeHeHue  (eHora.
®denondopmanbIeruiHas cMoa.

KapOoHunpHBIE COCMHEHUSI — albJETHbl U KETOHBL. DIEKTPOHHOE CTPOCHHE KapOOHHILHOU
rpymmsl. ['oMooruueckue psijibl albIAeTHI0B U KETOHOB, 001Ias popMyIia, U30Mepusi 1 HOMEHKIIATypa.
duznyeckue CBOMCTBA ajlbJAETHAOB U KETOHOB. XHUMUYECKUE CBOMCTBA aJbJACTUIOB U KETOHOB: PEaKIUU
npucoearHenus. OKHUCIeHUE allbJIerUI0B, KAUeCTBEHHbIE peakluu Ha albaeru/ibl. CrocoObl MoaydeHus
Y IPUMEHEHHUE aJIbJIETU]IOB U KETOHOB.

OMHOOCHOBHBIE —TpeneNbHble KapOOHOBBIE KHUCIOTBHL. (OCOOEHHOCTH CTPOCHHUS MOJIEKYJ
KapOOHOBBIX KHCIOT. M30Mepust 1 HOMeHKIaTypa. OU3n4ecKrue CBOMCTBa OJJHOOCHOBHBIX MPEICIbHBIX
KapOOHOBBIX KHCIOT. BoIopoaHble CBS3M MEXIy MOJIEKYIaMH KapOOHOBBIX KHUCIOT. XHUMHUYECKUE
CBOMCTBA: KHCJIOTHBIE CBOWCTBA, peakius STepuuKalyy, peakluud C y4acTUEM YIJIIEBOJOPOIHOIO
panukana. OCOOCHHOCTH CBOWCTB MYpaBbHHOW KHUCIOTHL. [loHSATHE O MPOM3BOAHBIX KapOOHOBBIX
KHCIIOT — CJOXHBIX J¢upax. MHorooOpasue KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH CBOKCTB
HEMpeIeIbHbIX U apOMaTHUECKUX KapOOHOBBIX KHUCIIOT, TUKAPOOHOBBIX KUCIOT, TUAPOKCUKAPOOHOBBIX
kucnot. [IpeacraBurenyt BBICHIMX KapOOHOBBIX KHCIOT: CTEapUHOBAs, MAJbMUTHUHOBAS, OJCHHOBAs,
JIUHONEe8ASL, TUHONeH08as KUCITOTHI. CIIOCOOBI MOTydeH s U IPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxuble »¢upsl. ['omonmormueckuit psia, obmas ¢opmyna, H30MEpHs ¥ HOMEHKJIATYypa.
duznyeckne U XMMHUYECKHUE CBOICTBA: TUAPOJIN3 B KUCION U LIEIOYHOU Cpefie.

Kupsl. Ctpoenue, pusndeckre U XUMHYECKHUE CBOICTBA KUPOB: TUAPOIIN3 B KHCIION U IEIIOYHOMN
cpene. OcoOEHHOCTH CBOWMCTB JKUPOB, COJACPKAIIUX OCTATKH HETPEAEIbHBIX KUPHBIX KHCIOT. JKUphI B
PUPOJIE.

MpbUI4 KaK COJIM BBICIIUX KApOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHUE.

Obmas xapakrepuctuka yrieBooB. Kiaccudukanus yriaeBonoB (MOHO-, AW- U MOJHCAXAPUIBI).
MoHocaxapuapl: TII0K03a, (ppykTo3a, rajmaktosa, pudo3a, ne3okcupubdoza. Ou3nMUecKkue CBOWMCTBA U
HaxoxJaeHne B mnpupoae. dorocuHTe3. XHMMHYECKHME CBOMCTBA TIVIFOKO3bL: PEAKIUU C YYaCTHEM
CIHMPTOBBIX U aJIbJAECTHIHON TPYII, CIIUPTOBOE U MOJOYHOKHUCIIOE OpokeHue. [IpuMeHeHue riitoko3bl, eé
3HaYeHHE B JKU3HENEATENLHOCTH opraHusma. Jlucaxapuisl: caxaposa, MajbTo3a M JIAKTO3a.
BoccranaBnuBaroniyie 1 HEBOCCTaHABIMBAIONINE AUcaxapuabl. [ uaponmus aucaxapuaoB. Haxoxaenue B
npupoje u npuMeHerne. [lomucaxapuapl: Kpaxmal, TIUKOTeH U 1einrono3a. CTpoeHne MaKpOMOJICKYIT
KpaxMaina, TJIMKOreHa M 1esuttoio3bl. dusnyeckre cBOiCTBa Kpaxmaia M LEJUIIOJI03bl. XUMHUYECKHE
CBOMCTBa Kpaxmasa: THJpOJIu3, KaUeCTBEHHAs peakiys ¢ H0J0M. XUMHUYECKUE CBOWCTBA LIEJUIIOJIO3bI:
THIPONINA3, TONy4eHHue S(PUPOB 1eunoio3bl. [loHATHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
alleTaTHBIHN MENK).

OKcllepUMEHTAIbHbIE METOJIbl H3YYEHHUs BELIECTB W UX NPEBpallleHHH: pacTBOPUMOCTh
pa3NUYHBIX CIUPTOB B BOJE, B3aUMOJCHCTBHE 3TaHOJA C HAaTPUEM, OKHCIIEHHE STHJIOBOIO CIHMPTa B
aNbJIETH/I HA pacKaJIEHHOW METHOW TPOBOJIOKE, OKHCICHHWE JTHJIOBOTO CIHPTA JUXPOMATOM Kalvs
(BOBMOXXKHO  HCIIONIB30BAaHHWE BHUJICOMATEPHATOB), KAYeCTBEHHBIC pEaKIWHW Ha albIeruasl  (c
ruapokcuaoM auammuncepeodpa(l) m rugpoxkcugom menu(ll)), peakius raunepuHa ¢ THAPOKCHIOM
meau(ll), xumuueckue cBOMCTBa pacTBOpa YKCYCHOM KHCIJIOTHI, B3aUMOJAEHCTBHE PacTBOpPA TIIIOKO3BI C
ruapokcuaom menu(ll), B3aumoneiicTBue Kpaxmaia ¢ HOJIOM, PellIeHNe SKCIEPUMEHTANbHBIX 3a]1a4 110
TeMaM «CrnupTel U (eHouby, «KapooHoBbie KUCTOTHI. CI0XKHBIE APUPBIY.

A3oTcoaep:Kalye OpraHnyecKue coeHHeHusl.

AMUHBI — OpraHn4eckue Npou3BOJIHbIE aMMHaka. Kiaccupukanus aMuHOB: amudaTudeckue U
apoMaTHyYecKue; TepBUYHbIE, BTOpPUYHbIE M TpeTuyHble. CTpoeHHe MOJeKys, oOmas Qopmyina,
M30MepHsi, HOMEHKJIaTypa u (U3NYECKHe CBOWCTBA. XMMHYECKOE CBOMCTBA ann(aTHIECKUX aMUHOB:



OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHUHOB C A30THCTOM KHUCIOTOM.
Conm aJIKuiaMMOHHSL.

AHWIMH — TpelCTaBUTENIb aMHHOB apomartuueckoro psga. Crpoenue anunuHa. B3aummnoe
BIUSIHUE TPYNI aTOMOB B MoJjekyle aHuwinHa. OCOOEHHOCTH XHMHUYECKHUX CBOWCTB aHWIIMHA.
KauecTtBennsie peaknmyu Ha aHuiauH. CrocoOBI MONYYCHHS M NMPUMEHEHHE amu(aTHYeCKHX aMUHOB.
[Tonydenue aHWIMHA U3 HUTPOOCH307IA.

AmuHokucinotel. Homenknatypa u uszomepus. OTAenbHbIE MPEICTABUTENN 0-aMUHOKHUCIIOT:
[NIMLOUH, anaHuH. Pu3ndeckue CBONCTBA aMHUHOKUCIOT. XHMMHYECKHE CBOWCTBA aMHHOKHCIOT Kak
aM(pOTEepHBIX OPraHUYECKUX COCTUHEHHM, peaKkius MOJIMKOHACHC AU, 00pa3oBaHue MENTUHON CBA3H.
buonoruueckoe 3HaueHne aMMHOKUCIOT. CUHTE3 U TUJIPOJIU3 METTH]IOB.

benku kak mpupomgHbie monuMmepbl. [lepBudHasi, BTOpUYHAs M TPETHUYHAS CTPYKTypa OEIKOB.
XuMUYecKue cBOMCTBA OENKOB: THAPOIIN3, ACHATYypallis, KaYeCTBEHHbIE PEaKIIMU Ha OEJIKU.

DKcrepuMEHTAIbHbIE METO/bl M3YyUEHUsSl BEIIECTB M UX MPEBPAIICHUIi: pacTBOpEHHE OEIKOB B
BOjJe, JeHAarypamus O€JIKOB TpU HArPpEeBAaHWUHW, I[IBETHBIE peaKkIuu Ha OCNKH, peIIeHUue
OKCIEPUMEHTAJIBHBIX ~ 33/lad 10 TeMaM «A30TCOJEepKalllie OpraHWYECKUE COCAMHEHUS» W
«Pacro3HaBaHyue OpraHMYECKUX COSAUHEHUID.

BbicokomosiekyasipHbie COeTUHEHHUS.

OCHOBHbBIE TIOHSITUSL XWUMHU BBICOKOMOJICKYJISIPHBIX ~ COCIMHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BEHO, CTEIECHb IMOJMMEpPHU3AINU, CPEIHSST MOJIEKyJsipHas macca. OCHOBHBIE METOJbI
CHHTE3a BBICOKOMOJIEKYISAPHBIX COSTUHEHHI — MOJIMMEPU3alUs U TOJTUKOHICHCAIHS.

[Tonumepnsle Matepuansl. [lmactMaccel (MOMUATHIICH, TOJUIPONWICH, TOJUBUHUIXIOPHI,
MOJINCTUPOJ, TIOJUMETHIMETAKPHIIAT, IOJIMKAPOOHATHI, TOJMMATHICHTepedTaNar). YTWin3anus |
nepepabdoTKa IIACTHKA.

DnacToMepbl: HATypadbHBIA KaydyK, CHHTETHYECKHE Kayuyku (OyTaJneHOBBIH, XJIOPOIPEHOBBIH,
M30IPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MIENK), MCKYCCTBEHHBIC (BHCKO3a, all€TaTHOE
BOJIOKHO), CHHTETUYECKHE (KAaIPOH U JIABCaH).

[Tonumeps! crenuanbHOrO Ha3HaueHus (TedyioH, KeBlap, SJIEKTPONPOBOASIINE TOIUMEPHI,
OuopasinaraemMbie TOTUMEPHI).

OKCNEepUMEHTAIbHBIE METOIbl HW3Y4YEHHUs BEIIECTB U WX TMPEBPAIIECHUN: O3HAKOMIICHHE C
oOpasllaMM  TPUPOJHBIX M  HCKYCCTBEHHBIX  BOJIOKOH, IIJJACTMACC, KaydyyKOB, peIIeHue
AKCIEPUMEHTANIbHBIX 33/a4 110 Teme «Pacro3HaBaHue m1acTMacc U BOJOKOH.

Pacuérneie 3amaumn.

Haxoxxnenne wmomnekymsipHOi (GOpMyNbl OPraHMYECKOTO COEIUHEHHS IO MAaCCOBBIM JIOJSM
AJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXJICHHE MOJICKYJISIPHONH (OPMYIbl OpPraHUYECKOTO
coeiMHEHUs Mo Macce (00bEMy) MPOAYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY)
MIPOJYKTOB PEaKIMU W/UIIN UCXOIHBIX BEIECTB, YCTAHOBJICHHE CTPYKTYPHOU (hOPMYIIBI OPraHUYECKOTO
BEIIIECTBA Ha OCHOBE €r0 XMMHMUYECKUX CBOMCTB WJIM CIOCOOOB MOJTYYEHUsI, OMPEIEICHUE JI0IH BBIXOa
MPOIYKTa PEAKIMH OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzamusi MeXNpeaMETHBIX CBSI3eM NpU HM3yYEHUH OpraHudeckod xumuu B 10 kiacce
OCYIIECTBJISIETCSI Yepe3 HMCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHN, TaK W TIOHATHM,
MPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE TOHSTHS: SBJICHHE, HAy4YHBIH (DaKkT, TUMOTE3a, TEOpHs, 3aKOH,
aHalu3, CUHTE3, KiIaccudukalius, HaOoIeHne, H3MEPEHUE, YKCIIEPUMEHT, MOJIEIb, MOJISTTUPOBAHHE.



@dusuka: Marepus, aroM, IEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa, YHEPreTUYECKUU YpPOBEHb,
BEIIECTBO, TEJNO, OOBEM, arperaTHOEe COCTOSHHME BeIIecTBa, (DU3MYECKHE BEIUYMHBI, €IMHUIIBI
HU3MEPEHMS, CKOPOCTh, PHEPTHS, Macca.

buonorusi: kierka, opraHu3M, O3KOCHUCTeMa, Oumocdepa, MeTabOIU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA U TeTepOTPOdHBIN THI MUTaHHs, OpokeHue, (POTOCHHTE3, TbIXaHUe, OCIKU, YTIEBOJIBI,
KHUPbI, HYKJICMHOBBIC KUCIIOTHI, ()EPMEHTHI.

['eorpadus: mone3Hpie HCKOMIAEMBbIE, TOTLIUBO.

TexHonoTHs: TUIIEBbIE TPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS, MOIOIINE CPEICTBA,
MaTepHuabl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.



INIAHMPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHWU HA YIJIVBJIEHHOM YPOBHE CPE/JHEI'O OBILET'O
OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

B cooTrBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM MOJIXOIOM B CTPYKTYpE€ JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHMS IIpeaIMeTa «XHUMHs» Ha
YpOBHE CpelIHero ooiero oOpa3oBaHUsl BbIAEIEHBI CIEAYIOIIUME COCTABISIONIME: OCO3HAHME OOYYAIOIIMMHUCA POCCUKMCKOW TIpa)KAaHCKOU
UJCHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH M CaMOOIIPEACNICHUI0; HAJIMYhe MOTUBAlMM K OOYyYEHUIO; TOTOBHOCTh U
CIIOCOOHOCTh OOYYArOIIMXCSl PYKOBOJCTBOBATHCS MPHUHATHIMU B OOLIECTBE MpaBWJIaMH M HOPMaMH IOBEACHMS; HaJIMYUE MPABOCO3HAHUS,
HKOJIOTHYECKOH KYJIbTYPBI; CHOCOOHOCTH CTaBUTh LM U CTPOUTH KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE PE3YNbTaThl OCBOCHHUS NIpEAMETa «XUMH» OTPaXKalT CPOPMHUPOBAHHOCTH OMBITA TO3HABATEIBHOW M TNPAKTHYECKOU
JESTEIIbHOCTH 00YJaroIMXCsl B IPOIECCe pealin3alui 00pa30BaTeNIbHOM 1eATEIbHOCTH.

JInaHOCTHBIE pPE3yJbTaThl OCBOEHHUS MpeaMeTa «XHUMHUS» OTPaKaroT CPOPMHUPOBAHHOCTH OMBITA IMMO3HABATEIBHOW U MPAKTHUECKOM
JESTEIbHOCTH 00Yy4aroIuXcsl B IPOLECCE peain3aluy 00pa30BaTeNIbHOM 1E€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:k1aHCKOro BOCIIUTAHUS

OCO3HaHHUA 00y4YaIOIIMMUCS CBOMX KOHCTHUTYIIMOHHBIX MIPaB U 00s13aHHOCTEH, YBaXKECHHSI K 3aKOHY U IIPABOIMOPAIKY;

MPEACTABICHUS O COLMAIbHBIX HOPMaX U MpaBUjIaX MEKIUYHOCTHBIX OTHOIICHHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH AESITEIBbHOCTHU MPHU CO3JaHUM YUEOHBIX MPOEKTOB, PEIICHUH Y4eOHBIX U MO3HABATEIbHBIX 33/a4,
BBIMOJTHEHUH XUMHYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh W MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHTBI JPYTUX MpH aHAIM3€ Pa3jIHMYHbIX BUIOB yuyeOHOU
JIeATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY M HAYYHOMY HaCJIEIUI0 OTEYECTBEHHON XUMUU;

yBa)KE€HUsI K MPOLIECCY TBOPUYECTBA B 00JACTU TEOPUH M MPAKTUYECKOTO MPHIIOKEHHUSI XUMHUH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh
pe3yNnbTaT ATUTENbHBIX HAOMIOIEHUH, KPOMOTINBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, MOCTOSHHOTO TPY/a YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUH M MOCIEAYIOIIEM aHaIu3e UH(YOpPMALMU O MEePEAOBbIX JOCTHXKEHUIX COBPEMEHHOM
OTECUYCCTBCHHOM XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHUS, dTUUECKOI0 IOBEICHNS;

CIIOCOOHOCTH OIIEHMBAaTh CUTYalluW, CBSI3aHHbIE C XMMHUYECKUMHU SIBJICHUSAMU, U MPUHUMATh OCO3HAHHBIE PEIEHUs, OPUEHTUPYSACh Ha
MOpabHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IOBEJEHHE M IOCTYNKH CBOMX TOBApUIIEH C MO3MLIMHA HPAaBCTBEHHBIX M IIPABOBBIX HOPM M C YUYETOM
OCO3HaHUs MOCIIEICTBUM ITIOCTYIIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:



MOHMMAHUS I[IEHHOCTEH 3J0pOBOTO U 0e30MacHOro oOpasza >KU3HH, HEOOXOJWMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY
(U3HYECKOMY U TICHXUYECKOMY 37I0POBbBIO;

cOOJTIOICHHSI TIPAaBHIT 0€3011aCHOTO 0OpaIEHUs C BENIECTBAMHU B OBITY, TOBCETHEBHOMN KU3HH, B TPYIOBOH JCATEIHHOCTH,

MMOHUMAaHUS IIEHHOCTH TMPaBUJI UHIUBUIYAJLHOTO U KOJJIEKTUBHOTO O€30MMaCHOTO MOBEACHHS B CUTYAIHMSIX, YIPOXKAIOIIUX 370POBBIO U
JKU3HHU JTIOACH;

OCO3HAHUS MTOCIEACTBUI U HEMPUITHS BPEAHBIX MMPUBBIUEK (YIIOTPEOICHUS AIKOTOJIs, HAPKOTHUKOB, KypeHUs);

5) TpyaoBOro BocnuTaHus:

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B Y4YEOHO-HCCIEAOBATEIIbCKON NEATeIbHOCTH, OOIISCCTBEHHO ITOJIE3HON, TBOPUYECKOHW M JIPYTrUX
BHJAX JIEITEIBLHOCTH;

YCTaHOBKM HA aKTUBHOE YYaCTHE B PEIICHUH MPAKTHYECKUX 3374 COIMAIbHOM HAPABICHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3YYCHHIO Tpodecchii pa3IuvHOTO pojia, B TOM YHCIIC Ha OCHOBE NMPUMEHEHHS MPEIMETHBIX 3HAHHMA TI0
XHMUH;

YBa)XEHUS K TPYY, JTIOASIM TPyJa U pe3yibTataM TPYAOBOl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYAJIBHOH TPacKTOPWUU 0OpazoBaHus, Oymymield mpodeccuy M peai3aluid COOCTBEHHBIX
JKU3HEHHBIX TJIAHOB C YYETOM JTUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTpeOHOCTEN 00111ecTBa;

6) IK0JI0OrH4eCKOro BOCIIUTAHMS:

9KOJIOTHYECKH 11e71eco00pa3HOro OTHOLIEHHS K MPUPO/IE KaK HCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIe;

MOHUMAaHUA TJ00aJBFHOTO XapakTepa IKOJOTHYECKUX MPOoOJIeM, BIUSHUSA SKOHOMHUYECKHX TMPOIECCOB HA COCTOSIHUE MPUPOTHON U
COLIMAIBHON CPENBL;

OCO3HaHUS HEOOXOIMMOCTH UCTIONF30BaHUS JOCTHKEHUN XUMHH sl PEIISHUS BOIIPOCOB PAI[MOHATIBFHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HEMPHUATHS ICHCTBHM, MPUHOCSIIINX BPEI OKPYKAIOIIEH MPUPOIHOU cpele, YMEHHUs MPOTHO3UPOBATH HEOIATrOMPHUSTHBIC
9KOJIOTHUYECKUE TIOCTICICTBHS MTPEANPUHIMACMBIX JIEHCTBUI U IPEIOTBPAIIATh HX;

HATMYUS PA3BUTOTO DKOJOTUYCCKOTO MBIIIICHUS, SKOJIOTHYESCKONH KYJIbTYPBI, OIMBITA JIEATSIHHOCTH 3KOJOTUYECKOW HAIpaBICHHOCTH,
YMEHHsI PYKOBOJICTBOBATbCS WMHU B TO3HABaTENbHON, KOMMYHHKATUBHOM M COIIMAILHOM MpaKTHUKE, CIIOCOOHOCTH W yMEHHUS aKTHBHO
MIPOTUBOCTOATH UACONOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBCHHOMN MPAKTHKH;

MOHUMAaHUS CIEeNU(UKA XUMHUHM KaK HayKH, OCO3HAHUS €€ poiu B (HOPMUPOBAHMH PAIMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3IaHUN
[[EJIOCTHOTO TPEACTABICHUS 00 OKpPYKAIOIIEM MHUpPE KaK O €JUHCTBE MPHUPOABI U YEJIOBEKa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U
peIeHr IPOoOIeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 0CO00H 3HAYMMOCTH XUMUU JJIsl COBPEMEHHOM IMBUIJIM3AIIMN: B €€ TYMaHUCTUYECKOW HAMPaBIEHHOCTH U BAXXHOUW PO
B CO3JaHMM HOBOW 0a3bl MaTepHANBLHOW KYJIBTYPHI, B PEIICHUHU TIO0ANBHBIX MPOOIEM YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA — CBHIPHEBOM,
DHEPreTHUECKOM, NHINEBOM U HKOIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, OOECIEUEeHHWH YCIOBUH YCIENIHOTO Tpyda |
HKOJIOTHYECKHA KOM(POPTHOM KM3HU KaKIOTO YIeHa 00IIeCTBa;



€CTECTBEHHO-HAYYHOW I'PAMOTHOCTHU: MIOHUMAHUS CYITHOCTH METO/IOB MO3HAHUS, UCTIOIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
MCII0JIb30BaTh NOJy4yaeMble 3HAHUS JUIsSl aHAJIN3a U OOBSICHEHUS SBJIICHUN OKPY)KAIOILEro MUpPA U MPOUCXOALIMX B HEM U3MEHEHUH, YMEHUS
nenath 000CHOBAHHBIE 3aKIIOYEHHSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIIMXCS TAHHBIX C LIEJIbI0 OTYyYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HUCIOJIb30BaTh XMMUYECKUE 3HAHUS JJIs PELICHUS MPOOJIeM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpEeca K NO3HAHUIO, UCCIIE10BATENBCKON JESITEIHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY ITOJIYYE€HHUIO HOBBIX 3HAaHUH 110 XUMHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSM Tpy/ia B Pa3IMYHBIX cdepax npoPecCHOHATbHON AeATeIbHOCTH.

METANPEAMETHBLIE PE3YJIbTATbBI
MeTanpeaMeTHbIe pe3yIbTaThl OCBOSHUS IPOTPAMMBI TI0 XUMHUH HAa YPOBHE CPEAHETO 00IIero o0pa3oBaHus BKIIOYAIOT:

3HaUMMBIC i1 (DOPMHUPOBAHHUS MHUPOBO33PCHUS OOYYAIONIMXCS MEKIUCIUIUTMHAPHBIC (MEXKIPEeIMETHBIC) OOIICHAYUYHbIC TOHSTHS,
OTpakarolllie IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa U CHEHU(PUKY METOJOB IMO3HAHMS, UCIOIL3YEeMbIX B €CTECTBEHHBIX HayKax (Mmarepus,
BEIIIECTBO, DHEPIUs, SBICHHUE, MPOLIECC, CUCTEMA, HAy4HbIH (PaKT, MPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE,
HaOJII0ICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JAPYTHE);

YVHHUBEpCaJIbHbIC YyYeOHBIC JCHCTBHUS (IO3HABATEIbHBIC, KOMMYHHUKATHBHBIC, PETYJISTHUBHBIC), oOecnednBaromue (HopMHpOBaAHUE
(GyHKIIMOHAIBHOU IPaMOTHOCTH U COIIMAILHOM KOMITETEHIIUN 00YYaroIINXCs;

CIIOCOOHOCTH 00YYAOIIMXCS UCIONIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEpCaJbHbIe YUeOHbIC
JICUCTBUS B TO3HABATEIbHON M COLIMATIbHON TPAKTHKE.

MeranpeameTHbie pe3yNbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU YYEOHBIMU TTO3HABATEILHBIMU, KOMMYHHUKATUBHBIMU U
PEryJIATUBHBIMU JIEUCTBUSIMU.

Ilo3naBaTenbHbIE YHUBeEPCcAIbHbIE YUeOHbIEe TeiCTBUS

1) 6a30Bble JIOTHYECKHE AeCTBUS:

CaMOCTOSITENIbHO (JOPMYITUPOBATEH U aKTyaIHU3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONpeneNsaTh UEeNH JEATENbHOCTH, 3aJlaBas IMapaMeTpbl U KPUTEPUM HX JIOCTHKEHHUS, COOTHOCHUTHb PE3YNbTAaThbl JAESITEIBHOCTU C
IIOCTAaBJICHHBIMU L CIISIMHU,

HCII0JIB30BAaTh IMPU OCBOCHUH 3HAHUN HpI/IéMLI JIOTUYCCKOI'0 MBIIIJICHUSA: BBIACIATE XapPAKTCPHBIC IMMPU3HAKN HOHATHH U YCTaHaBJIMBAaTh
WX B3aUMOCBSI3b, HCTIOJIH30BaTh COOTBETCTBYIOIINE MOHSATHUS sl OOBSICHEHHSI OTACTBHBIX (DAaKTOB U SIBICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH I KIIACCU(UKAIIMY BEIECTB U XUMHUYECKHUX PEAKIIHIA,

YCTaHABJIMBATb NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SAABJICHUSMU,

CTPOUTH JIOTUYCCKHUE PaACCYKIACHUA (I/IH)IYKTI/IBHBIe, JACAYKTUBHBIC, I10 aHaHOFI/II/I), BBIABJIAATH 3aKOHOMCPHOCTH W HPOTHUBOPCUUA B
paccMaTpUBaEMBIX SIBICHHSX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITIOUCHHS,



OPUMEHATh B TIPOIECCe IMO3HAHMS HCIONb3yeMble B XMMHUU CHMBOJIMYECKHE (3HAKOBBIE) MOJETH, NPeoOpa3oBHIBaTh MOJEIBHBIC
NPE/CTaBICHNS — XUMUYECKUH 3HAaK (CHMBOJI) 3J€MEHTa, XUMUYecKas GopMyia, YpaBHEHNE XUMHUYECKON PEaKIM — MPH PEIICHUH y4eOHBIX
MIO3HABATEIbHBIX WM NPAKTHYECKHX 3a]ad, NMPUMEHITh Ha3BaHHBIC MOJEIBHBIC TPEICTABICHUS U BBIABICHUS XapaKTEPHBIX NPU3HAKOB
U3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIIH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIaJICTh OCHOBAMH METOJI0B HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIHIA;

(GopMynHpOBaTH LENU M 3aJa4d HMCCIICAOBAHUS, UCIIOJIB30BATh IOCTABJICHHBIE M CAaMOCTOATEIHFHO C(OPMYIMPOBAHHBIE BOIIPOCHI B
Ka4ecTBEe MHCTPYMEHTA IO3HAHMS M OCHOBBI JUIs ()OPMUPOBAHUS TUIIOTE3HI 10 IPOBEPKE MTPABUIIBHOCTH BBICKA3bIBAEMbBIX CYXKIICHUN;

BJIaZICTh HABBIKAMH CAMOCTOSTEIBHOTO IUIAHMPOBAHMS M IPOBEICHHS YYEHHUECKHX SKCIEPHUMEHTOB, COBEPLICHCTBOBATH YMEHHS
HaOJIOaTh 32 XOJOM IIPOIecca, CaMOCTOSITEIbHO MPOTHO3MPOBATH €0 Pe3yibTar, (POPMYIUPOBAaTh O00OOIIEHHUS W BBIBOABI OTHOCHUTEIHLHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEIOBAHUS, COCTABIIATH 0OOCHOBAHHBIN OTUET O MPOJIEIIaHHON paboTe;

NpUOOpEeTaTh OMBIT YYCHWYECKOW WCCIIEOBATEeIbCKOM W TPOEKTHOH IEATENBHOCTH, IPOSBISATH CIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSATEIIFHOMY TIOMCKY METOJIOB PEIICHHS NPAKTHYECKUX 33/]a4, IPUMEHEHHIO PA3IMYHBIX METOI0B IO3HAHMUSL.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBATHCS B PA3IMUHBIX MCTOUYHUKAX MH(pOpMAHU (HAYIHO-TIOMYJISIpHAs JINTepaTypa XUMHUYECKOTO COJIEPIKAHHS, CIIPABOYHBIC
nocobus, pecypcbl MHTepHeTa), aHATU3UPOBATh MH(POPMAIMIO Pa3IMYHBIX BHIOB M (POpM NpenCTaBICHUS, KPUTHUYECKH OICHUBATH €&
JIOCTOBEPHOCTh U HEMPOTUBOPEYHBOCTB;

(dbopMyIHpOBaTH 3aNpPOCHl M TMPUMEHSTH pa3IMYHbIE METOABI MPU TMOMCKE M 0TOOpe MH(OpMAIMH, HEOOXOTUMOM il BBIIOTHEHUS
y4eOHBIX 3a7a4y ONPEeIEHHOTO THIIA;

nproOpeTaTh ONBIT UCIIOIB30BaHMsI HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U PA3JIMYHBIX TTOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAIbHYIO (OpMY NpeACcTaBiIeHHUS UH(pOpMALMU (CXeMBbl, TpadUKH, AUarpamMMbl, TaOIUIbl, PUCYHKU U
ApyrHe);

UCTIOJIF30BaTh HAy4YHBIA SI3BIK B KayecTBE CpEACTBA INpH paboTe C XUMHUYECKOH HHGOpMAIHMel: TPUMEHSTh MEXKIPEIMETHBIC
(pusnueckue U MaTeMaTHUECKUE) 3HAKU U CUMBOJIBL, (hOpMYJIbI, a00peBHATypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISTHOCTH.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIC y4eOHbIE 1eliCTBUA:
3aJ1aBaTh BOMPOCHI 0 CYIIECTBY 00CYkK/1aeMOil TeMbI B X0/1€ TUAJIOTa U/WUJIM TUCKYCCHH, BBICKA3bIBAaTh UAeH, GOPMYINPOBATH CBOU
[IPEIIOKEHUS OTHOCUTEIILHO BBIINOJIHEHUS IIPEIJIOKEHHON 3aa4H;
BBICTYIIATh C IIPE3EHTALIUECH PE3YJIBTATOB IMTO3HABATEIILHON ACATEIBHOCTH, MOJNYYEHHBIX CAMOCTOSATEIBHO WM COBMECTHO CO CBEPCTHUKAMHU
OpY BBIOJHEHUHM XUMHUYECKOTO HKCIEPUMEHTA, MPAKTUYECKOH paboThl MO HCCIIEAOBAHUIO CBOMCTB H3y4yaeMbIX BEIECTB, pealu3aluu



y4eOHOTO MpoeKTa, M (HOPMYIHPOBATh BBIBOJABI MO pe3ylbTaTaM MPOBEIEHHBIX HCCIEIOBAaHUN ITyTEM COIJIACOBAHUS IO3UIUH B XOJe
o0CyXIeHusI 1 0OMEHa MHECHUSIMU.

PeryasitTuBHble yHHBepPcaJIbHbIE yUeOHbIE 1eiiCTBHS:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYIIECTBISTH CBOIO MO3HABATENIbHYIO JAESTEIbHOCTD, ONpeeNss e€ el U 3a/ladl, KOHTPOJIUPOBATh U 10
Mepe HeOoOXOIUMOCTH KOPPEKTHPOBATh MPEJIAaraeMblil alTOPUTM JEHCTBUN TpU BBHIMOJTHCHHH YYE€OHBIX WM HCCICIOBATEIBCKUX 3aJad,
BbIOMpaTh Hanbosee F3pPEKTUBHBIN CIOCOO UX PEIICHHS C YIETOM MOTyYSHHSI HOBBIX 3HAHUH O BEIIECTBAX M XMMHUYECKHX PEaKIUsX;
OCYIIECTBIISITh CAMOKOHTPOJIb JIEATEIHbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

NPEJMETHBIE PE3YJIbTATHI
[IpenMeTHbIE pe3ynbTaThl OCBOEHMSI MPOrPaMMbI 10 XUMHUHM Ha YIUIYyOJEHHOM YypOBHE Ha YPOBHE CpEJHEro oOIero oopa3oBaHUs
BKJIIOYAIOT crenuduyeckue i yueOHOro npeaMera «XUMHs» HaydHble 3HaHUS, YMEHHSI U CIOCOOBI IEMCTBUI IO OCBOSHHIO, HHTEpIPETalUun
U 1IpeoOpa30BaHUI0 3HAHUM, BUJBI J€STEIBHOCTH IO MOJTYUYE€HUI0 HOBOTO 3HAHMS M MPUMEHEHUIO 3HaHUH B PA3IMYHBIX YYEOHBIX CUTYalUsX, a
TaK)K€ B pealIbHbIX )KU3HEHHBIX CUTYallUsX, CBI3aHHBIX ¢ XUMHEH. B mporpamme no XumMum npeaMeTHbIE pe3yIbTaThl IPEICTaBICHbI IO roJlaM
U3YYEHHUS.

10 KJIACC

[IpeameTHBIe pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUsD OTPAKAIOT:
c(hOpMUPOBAHHOCTH TPENICTABICHU: O MECTE M 3HAYCHUU OPraHUYeCKOW XMMHUH B CHCTEME €CTECTBEHHBIX HayK U €€ poju B o0OecreueHuun
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA B PEHICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPreTHUYECKOM M MHINEBONW O€30MacHOCTH, B Pa3BUTUHU
MEAWIIMHBI, CO3/JaHUM HOBBIX MAaTEPHUAJOB, HOBBIX HMCTOYHHUKOB DSHEPTrUU, B OOECIEUEHHH PAlMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
(GbOpMUPOBAaHUH MHUPOBO33PEHUS U OOIICH KYIbTYyphl YENIOBEKa, a TaKXKe HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U
MIPUPOJHON Cpelie;

BJIaICHHUEC CUCTEMON XWMHYECKUX 3HaHI/H71, KOTOpas BKIIIOYACT: OCHOBOIIOJIAraromunue MOHATHUA — XUMHUYECKHH OJIEMCHT, aTOM, AP0 U
DJIEKTPOHHAsE 000JI0uKa aroma, S-, P-, d-aTOMHbIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHHMS aToMa, TMOpHUIU3AIMs aTOMHBIX
opOuTanel, MOH, MOJEKYyNa, BaJCHTHOCThb, AJIEKTPOOTPHUIATENHLHOCTh, CTENEHb OKUCICHHS, XUMUYECKas CBsI3b, MOJIb, MOJISIpHAs Macca,
MOJISIpHBIA 00BEM, YTIepoAHbId CcKeleT, (YHKIMOHANbHAs TPYIIa, pPaguKal, CTPYKTYpHble (GopMynbl (pa3BEPHYTHIC, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHash M TPOCTPAHCTBEHHas (T€OMETpuuecKasi, ONTHUYECKas), W30MEPHI, TOMOJIOTHYECCKUN psJl, TOMOJIOTH,



YIIEBOAOPOABI, KUCIOPOJ- U a30TCOAEPIKALINE OPraHNYECKUE COEANHEHNS, MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COEIMHEHUS; TEOPUH, 3aKOHbI (nepuoanueckuil 3akoH /1. 1. MenneneeBa, Teopusi cTpoeHMsl opranuueckux semiects A. M. byrieposa, 3akoH
COXpPaHEHMsI MacChl BELECTB, 3aKOH COXPAHEHUS U IMPEBpAILEHUs SHEPTUU IPU XUMHUECKUX PEeaKIHsX), 3aKOHOMEPHOCTH, CUMBOJINYECKUN
A3bIK XMMMH, MHPOBO33PEHYECKHE 3HAHUS, JIeKallMe B OCHOBE IOHMMAHUS IPUYMHHOCTH M CHCTEMHOCTH XHMUYECKHMX SIBJICHHUH;
NPECTABICHUS O MEXaHU3MaX XMMHUYECKHX PEaKIHii, TePMOAMHAMUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTSX UX MPOTEKAaHUS, O B3aUMHOM
BIMSIHUM aTOMOB M TPYIIl aTOMOB B MOJIEKYJax (MHIYKTUBHBIM M Me3oMepHbId 3¢ dektsr, opuentantsl | u Il pona); dakromorunueckue
CBEJICHUS O CBOMCTBaX, COCTaBe, MOJIyYEHHH U O€3011aCHOM MCIIOJIb30BaHMM Ba)KHEHIIMX OPraHMYECKUX BEILECTB B OBITY M NPaKTHUECKOH
JeSITEIbHOCTH 4YeJI0BeKa, OOIIMX HAy4YHbIX NPUHLMIIAX XUMHUYECKOro MPOU3BOJCTBA (HA MpHUMEpE NMPOU3BOJICTBA METaHOJIA, MepepaboTKH
He(hTH);

c(OPMHPOBAHHOCTh yYMEHHWH: BBIABIATH XapaKTEpPHbIC TPHU3HAKK TIOHSATHIA, YCTaHABIMBAaTh WX B3aMMOCBS3b, HCIIOIB30BAThH
COOTBETCTBYIOIIME MTOHITHS IIPU OMMCAHUU COCTaBa, CTPOCHUS M CBOMCTB OPraHNYECKUX COCIUHEHUIA;

c(OPMHPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY Ul COCTABJICHHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX)
(bopMys OPraHM4EeCKUX BEIICCTB;

COCTABIIAATh YPABHEHUSI XUMHUECKUX PEAKIUN U PACKPBIBATh WX CYITHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHN ITOCPEACTBOM
COCTaBJICHUS 3JEKTPOHHOrO OajlaHCca ATUX peaklMi, peakluil HOHHOro oOMeHa IyTEM COCTABICHMS MX HOJHBIX U COKPALIEHHBIX MOHHBIX
YpaBHEHUM;

M3rOTaBIMBATH MOJIEIN MOJIEKYJ OPraHUYECKUX BELIECTB /ISl ULTIOCTPALIMY UX XUMUYECKOI0 U IIPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHHIA: YCTaHABIMBATh MPUHAIJICKHOCTh M3YYEHHBIX OPTaHWYECKHX BEUIECTB 10 MX COCTaBYy M CTPOCHHIO K
onpeAenéHHOMY KIIacCy/TpyIilie COeAMHEHUM, TaBaTh UM Ha3BaHUS 1Mo cuctemarnyeckoil HomeHnkinarype (IUPAC) u mpuBoauTh TpUBHATBHBIE
Ha3BaHUS I OTJENbHBIX MpEJICTaBUTEICH OpraHMYeCKUX BEIIECTB (ITHJIEH, AaleTUJIeH, TOJYOJI, TJIMIEpPUH, 3TUJICHIVIMKONb, (eHod,
dopManbaerua, ameraabAerui, aleToH, MypaBbHHAas KHMCIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAasl, OJEHMHOBAs, MaJbMUTHUHOBAs KHUCIIOTBHI,
[JIMLIMH, aJlaHuH, MaJlibT03a, (PpyKTO3a, aHWIMH, JTUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOI U IPYTHE);

c(OPMHPOBAHHOCTb YMEHHMSI OIPEIEIIATh BUJ XMMUYECKON CBSA3M B OPraHUYECKUX COCTUHEHHUSAX (KOBaJEHTHAs U MOHHAs CBS3b, G- U T-
CB$I3b, BOJJOPOJIHAS CBSA3b);

c(OPMHPOBAHHOCTh YMEHHS NPHUMEHATH MOJOXKEHHUS TEOPUHM CTPOCHUSI OopraHmdeckux BemecTB A. M. ByriepoBa s oObscHEHHS
3aBHUCHUMOCTH CBOMCTB BEILIECTB OT UX COCTAaBa U CTPOCHMUS;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepH30BaTh COCTaB, CTpOEHHE, (PU3NYECKHE W XMMHUYECKHE CBOMCTBAa THUIMMYHBIX IpeJICTaBUTENEH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEILECTB: AIKAHOB, IUKJIOAIKAHOB, aJIKEHOB, alKaJMEHOB, AJKMHOB, apOMAaTHYECKUX YIJIEBOJIOPOJIOB,
CIHPTOB, ABICTHIOB, KETOHOB, KApOOHOBBIX KHCIIOT, TMPOCTHIX M CIOXHBIX 3(QHPOB, )XKUPOB, HUTPOCOCAMHEHUH W aMHHOB, aMHHOKHCIIOT,
0EnKOB, YIIIEeBOIOB (MOHO-, M- M TIOJHMCAXapHUIOB), WIUTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKAY HUMH YPaBHEHHUSMH COOTBETCTBYIOIIUX
XUMHUYECKHX PEAKIUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYIT;



c()OPMUPOBAHHOCTh YMEHUS TOATBEPXKAATh HA KOHKPETHBIX MPUMEpaxX XapakTep 3aBHCHUMOCTH PEAKIMOHHON CIIOCOOHOCTH
OpPTaHMYECKUX COCJAMHCHUU OT KPATHOCTH M THIIA KOBAJICHTHOH CBSI3U (G- M T-CBSI3M), B3aMMHOTO BJIMSIHHSI aTOMOB M TPYII aTOMOB B
MOJIEKYJIax;

c(OpMUPOBAHHOCTh YMEHHS XapaKTEepPU30BaTh UCTOYHHKHU YTJIEBOJOPOAHOIO ChIPbs (HEPTh, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro
nepepaboTKU U MPAKTHUECKOE MPUMEHEHHUE MPOTYKTOB IMePepadOTKH;

c()OPMUPOBAHHOCTh BIAJICHUS CHCTEMOW 3HAaHWUH O ECTECTBCHHO-HAYYHBIX METOJaX TIO3HAHHUS — HAOIIOACHUH, W3MEpPEHUH,
MOJIEJTUPOBAHUH, SIKCIIEPUMEHTE (PEaTbHOM U MBICIIEHHOM) U YMEHUSI IPUMEHATH 3TH 3HAHMUS;

c(OpMUPOBAHHOCTh YMEHHUS MPHUMEHSITh OCHOBHBIC OINEpAlMU MBICIUTEIBLHON NEATENbHOCTH — aHalu3 U CHHTE3, CpaBHEHUE,
0000111eHIEe, CHCTEMATH3AIUIO, BBISBICHUE TIPUYNHHO-CIIEICTBEHHBIX CBSI3EH — JIsl U3yUYECHHs CBOMCTB BEUIECTB U XUMHUUECKHUX PEaKIIHii;

c(OpPMHUPOBAHHOCTh YMEHHUM: BBISBIATh B3aWMOCBSI3b XUMUYCCKUX 3HAHWW C MOHSATHSAMH M TPEACTABICHUSMHU IPYTUX €CTECTBEHHO-
HAyYHBIX TIPEIMETOB JIJIsi 0OJiee OCO3HAHHOTO MOHUMAHUS CYITHOCTH MaTEPHAIBLHOTO €IWHCTBA MUPA, UCIIOJIb30BATh CHCTEMHBIC 3HAHHSI 110
OpPraHUYECKON XUMUU AJIs1 OOBSICHEHUS U IPOTHO3UPOBAHUS SIBJICHHIA, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOLY;

c(OpMHUPOBAHHOCTh YMEHUIA: MPOBOJIUTH PACUETHI IO XUMUYECKUM (OpMyJiaM U YPaBHEHHUSIM XUMHUECKUX PEAKIHil C UCIOIB30BaHUEM
du3HYecKUX BeMMYMH (Macca, 00bEM Ta30B, KOJIMUYECTBO BEIISCTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJMYECTBEHHONW CTOPOHBI: PACUEThI 11O
HAXO0XJICHUI0O XMMHYECKON (OPMYJIbI BEIIECTBA 110 M3BECTHBIM MACCOBBIM JIOJISIM XMMHYECKHX 3JIEMCHTOB, MPOJAYKTaM CTOPAHUS, TUIOTHOCTH
ra3000pa3HbIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATH, AHAJIM3UPOBATh U OLIEHUBATH C MO3HUIMNA IKOJIOTHMYECKON OE30MacHOCTH MOCIECTBUS
OBITOBOM W TIPOW3BOJCTBCHHOW ICSATEILHOCTH YEIIOBEKA, CBSA3aHHOW C IMEepepadOTKON BEMIECTB, HCIIOJIB30BATh MOJMYyYEHHBIC 3HAHUS JUIS
MPUHSITHS TPAMOTHBIX PENICHUN IPOOJIEM B CUTYAIUSAX, CBI3aHHBIX C XUMHUCH;

c(hOpMUPOBAHHOCTh YMEHHI: CAMOCTOSITENILHO MJIAHUPOBATh U MPOBOJIUTH XUMUYECKUI IKCIIEPUMEHT (TIOJTyYCHHE U U3YYCHHE CBOWCTB
OpPTaHMYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIMU YTIIEBOAOPOJOB PA3IUYHBIX KIACCOB M KHUCIOPOJCOMEPKAINX OPTaHMYECKUX BEIECTB,
pelieHne SKCIEPUMEHTANBHBIX 3a7a4 10 PAclo3HABAHMIO OPTaHWYECKUX BEIIECTB) C COOJIOJICHHEM TMpaBWJI O€30MacHOr0 OOparieHus: ¢
BEIIECTBAMH U J1a0OpaTOPHBIM 000pyAOBaHHEM, (DOPMYIHPOBATH IEIb HCCIICIOBAHUS, TPEACTABISITH B Pa3sIUYHON (opme pe3yiabTaThl
AKCIIEPUMEHTA, aHATM3UPOBATh U OLIEHUBAThH UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUH:

coOroaaTh TPaBWJIa SKOJOTHYECKH IIETIECOOOpPA3HOTO IMOBEACHHS B OBITY M TPYJOBOW JEATEIHHOCTH B IEISAX COXPAHEHUS CBOETO
3JI0pPOBbSI, OKPYKAOIIEH TPUPOTHOM Cpebl M TOCTHKEHUS €€ YCTOWYNBOTO Pa3BUTHSI,

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JIEHCTBHUS HA JKUBbIE OPTaHU3MBl OMPEIEIEHHBIX OPTaHWYECKUX BEIIECTB, MOHHMMAs CMBICIT
noka3zarens [1JIK;

AHAIM3UPOBATH IIEJICCOOOPA3HOCTh MPUMEHEHHS OPTaHUYECKUX BEIIECTB B MIPOMBINIJICHHOCTH W B OBITY C TOYKH 3PCHHSI COOTHOIIICHUS
PHUCK-TIONB3a;

c(hOpMUPOBAHHOCTh YMEHHIA: OCYIIECTBIISTH I[EJICHANIPABICHHBIN TOUCK XUMUYECKOW MH(POPMAIIUHN B PA3TUYHBIX HCTOYHUKAX (HayIHAS
U ydyeOHO-HAay4Has JHUTepaTypa, CpelIcTBa MaccoBod wuH(opmanmu, VHTEpHET W apyrue), KpPUTUYECKH AaHATU3UPOBATh XHUMHUYECKYIO
nHpopmaruio, nepepadareiBaTh €€ U UCIIOIH30BaTh B COOTBETCTBUHU C TTOCTaBICHHOW Y4eOHOMU 3a/1auei.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC (yriry0JieHHbIH YPOBEHb)

KoanuectBo yacos JJIeKTPOHHbIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
Kourpoabubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIEC
padoTsbI padoTsbI
pecypcsl
(cm.npunoxceHue)
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHNYeCKOH XUMHUH
IIpeamer opranndeckoit xumuu. Teopust
11 CTPOEHMS OPraHUYEeCKUX coequHeHuil A. M. 8
byrneposa
Hroro 1o pasuery 8
Pa3nen 2. YraeBonopoabt
51 [IpenenbHbIE YTIEBOJOPOIBI — aJKaHBI, 5
' LAKIIOAJIKAHBI
59 HenpenenbHble yriieBOgOPOIbL: AJIKEHBI, 14 1

AJIKaAUCHBI, aJIKWHBI




2.3 Apomatruyeckue yriieBogopo ikl (ApEeHbI) 8

24 [TpupoHbIE HCTOYHHUKH YTIIEBOAOPOAOB M UX 4
' nepepadboTKa

2.5 ["asloreHnpoOn3BOAHBIC YTIIEBOAOPOIOB 4
Hroro mo pazneny 35

Pasznea 3. Kucaopoaconepskamue opranndeckue coeJuHeHUust

3.1 Crnuptsl. Oenon 11
KapOonusbpHble COeTUHEHUS: allbeTUIbI U
3.2 keToHbl. KapOoHoBbIe KUCTOTHL. CIOKHBIE 21
a¢upsl. Kupbl
3.3 YrneBoabt 9
Htoro no pazneny 41
Pa3nen 4. A3oTcoaep:kaiye opranudeckne coelMHeHus
4.1 ‘ AMUHBI. AMUHOKHUCIOTHI. benku 12
Hroro no pazgeny 12
Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA
5.1 ‘ BBICOKOMOJIEKYIIIPHBIE COETMHEHUS 6
Htoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




MNOYPOYHOE IVTAHUPOBAHUE
10 KJIACC (yriry0JieHHbIH YPOBEHb)

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
oOpa3oBaTe/ibHbIE

pecypcbl
(cm. npunoxceHue)

[IpenMer 1 3HaYE€HHE OPraHUYECKON
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu
OPraHUYECKUX COCTUHEHUIN

DIEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BasieHTHBIC BO3MOXXHOCTH aTOMa yriepoa

XuMHyecKasi CBsizb B OpPraHM4ECKHUX
COeTMHCHUAX. MexaHn3Mbl 00pa30BaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3el

Teopust cTpoeHUsI OpraHUYECKUX
coenquHenuit A. M. byrneposa

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHbBIE

3¢ (EeKTHl B MOJIEKYJIaX OPraHUYECKUX
COeTMHEHNN

[IpencraBienue o kaaccuukanuu u
cucrematrueckas Homernkinarypa (IUPAC)
OpraHUYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHn4eckoi
XUMHUU

Cucremarusanys 1 0000IeHNe 3HAHUHN 110
TEME




AJKaHBI: TOMOJIOTHYECKHH psifl, 001as
dbopMyia, HOMEHKIIATypa U U30MepHs,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJT

10

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

12

13

14

15

16

HaxoaeHue ainkaHoB B IPUPOJE.
CriocoObI mosTyueHus 1 IPUMEHEHNE
AJIKaHOB

[Muknoankansl: o0mmas Gopmyna,
HOMEHKJIATypa M U30MEpHsi, 0OCOOCHHOCTH
CTPOCHUS M XUMUYECKHIX CBOMCTB, CITIOCOOBI
MOJTyYCHUS ¥ IIPUMEHEHHE

Pemenune pacu€tHbIX 3a1a4 Ha
orpezeNieHue MOJIEKYIIpHON (HOpMYIIbI
OPTraHMYECKOr0 BEIIECTBA 10 MACCOBBIM
JIOJIIM aTOMOB DJIEMEHTOB, BXOISIINX B €T0
coctaB. CucteMaTH3anus U 0000IIeHIE
3HAHUH 110 TEME

AJKEHBI: TOMOJIOTHYECKHH psif, 001as
dbopMyna, HOMEHKIATypa, SJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
CtpyKTypHas U [UC-TPaHC-U30MEPHUS
aJIKEHOB

®dusnyecKue 1 XUMUIECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa
CrniocoOblI MostydeHus U IpuMeHeHue
AJIKEHOB

17

[TpaxTrueckast padora Ne 1 o teme
"TTonrydyeHue 3TUIEHA U U3YYEHUE €TI0
CBOMCTB"




18

Pemenne pac4€THbIX 3a1a4 HA
OIpeIeIeHue MOJIEKYJIIPHON (POPMYJIBI
OpPraHMYECKOT 0 BEIECTBA

19

AJKaueHbl: CONPsHKEHHBIE,
U30JIUPOBaHHbIE, KYMYJIHPOBAaHHBIC.
Oco0eHHOCTH JIEKTPOHHOI'O CTPOEHUS

20

21

XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JIUECHOB

CriocoObl nostyyeHus 1 IpUMEHEHNe
aJIKaJINCHOB

22

AJKWHBI: TOMOJIOTHYECKHI PsijI, 001as
dopmya, HOMEHKIATypa, IMEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
buznueckue cBoiicTa

23
24

XMMHYECKHE CBOMCTBA AJIKUHOB

KauecTBeHHEbIC pC€aKinuu Ha TpOﬁHy1-0 CBA3b

25

CrniocoObl 1osy4eHus U NpUMeHEeHue
QITKHMHOB

26

27

Pewienue 3ama4: pac4€Tsl 10 YpaBHEHUIO
XUMUYECKON pPEeaKun

Cucremaru3zaius 1 00001IeHHE 3HAHUH 110
TeEME

28

ApEHBI: TOMOJIOTUYECKUH PsiJ, 00mIast
dbopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI
OeH30I1a U TONIyoua, UX (U3NYECKHe
CBOMCTBA

29

XHUMHUYECKUE CBOMCTBA APEHOB: PEAKIUU
3aMeIeHHS

30

XHUMHUYECKHE CBOMCTBA ApPCHOB: pCaKIINn




MPUCOEANHECHHUS, OKUCIICHHE TOMOJIOTOB
OeHsoia

31

32

33

Oco0eHHOCTH XUMHUYECKUX CBOWCTB
CTUpOJIA

Pemenne pacuéTHbIX 3a7a4 Ha
orpezesieHue MOJIEKYIIpHOU (HOpMyIIbI
OpPraHMYECKOI0 BEIIECTBA

CrniocoOblI MosTy4eHus U IpUMEHEHUe
apeHoB

34

35

36

I'enernueckas cBsI3b MEKIY Pa3IUYHBIMU
KJIACCaMHU YTJIEBOJOPOIOB

Pacuérel no ypaBHEHUSIM XUMUYECKUX
peakuii. Cucremarusanus u 06001IeHue
3HaHUI 10 TEME

[Tpuponnsrii ra3. [lomyTHble HEPTSIHBIC
rasbl

37

KameHnHbIi1 yrosp 1 IpOIyKThI €70
nepepadboTKu

38

39

Hed1b 1 criocoOsI e€ nepepaboTKH.
[IpumeHneHue NpoyKTOB MepepadoTKH
He(TH

['eHeTHYeCcKast CBSA3b MEXKIY Pa3TUIHBIMU
KJIaccaMu YIJIeBOIOPOJIOB

40

lanoreHonpon3BOIHEBIE YTJIE€BOAOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEAKIINHI
3aMeIeHNs rajJoreHa

41

JlewicTBue 1Iemovuen Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiicTere
JIATAJIOTEHAJIKAHOB C MarHUEM M [IUHKOM

42

CI/ICTCMaTI/ISaI_II/ISI n 0606H_[CHI/IG 3HAHUM 110




pazneny "YrieBonopoasr"

43

44

45

KontpomnbHas padora 1mo reme
"VrineBonopoasr"

[IpenenpHBIC OJHOATOMHBIC CIIUPTHI:
TOMOJIOTHYECKHH psiJl, oOmas hopmyia,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIaTypa, Kiaccuduxanus,
¢du3nveckre CBOMCTBA

XUMHUYECKUE CBOMCTBA IPEICITbHBIX
OJTHOATOMHBIX CIIUPTOB

46

CriocoObI mosTydeHus 1 IpUMEHEHNE
OJIHOATOMHBIX CIIUPTOB

47

48

49

[TpocTeie a3¢upbl: HOMEHKIATypa U
U30MepHsi, 0COOCHHOCTH (PU3UUECKUX U
XUMHYECKHX CBOMCTB

MHoroaroMHbI€ CIIUPTHI: STUJICHTIIUKOJIb U
TIIALEPHUH, UX PU3UYECKHE U XUMHUECKHE
CBOMCTBa

CniocoOsbI oTy4eHus U IpUMeHEHUe
MHOT'0OaTOMHBIX CIIUPTOB

50

51

®DeHoJI: CTPOCHUE MOJIEKYITBI, (PU3UYECKHE
cBoicTBa. TOKCHYHOCTH (heHosIa

XuMuyeckue cBoricTBa (eHona

52

CrniocoObl 1osty4eHus U IpUMeHEeHue
denona

53

54

[TpakTrueckas pabota Ne 2. Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"CnupTtsl U peHobr"

CI/ICTCMaTI/ISaI_II/ISI n 0606H_ICHI/IG 3HAHUM 110
TEMC




55

Anbaeruibl U KETOHBI: 3JIEKTPOHHOE
CTpoeHHE KapOOHWILHOM IPYIIIbL;
TOMOJIOTHUYECKHUE Psi/ibl, 001as hopmyia,
M30MEpUsI U HOMEHKJIATypa

56

AnbAeTUIB U KETOHBI: U3NYECKUE
CBOICTBA; pEaKU MU PUCOCTUHEHUS

S7

58

PeaKI_[I/II/I OKHCJICHHUSA U KAYCCTBCHHBIC
PCaKku aJIbACTUAOB U KETOHOB

CniocoOblI MoTy4eHus albIEeTHI0B U
KETOHOB

59

OHOOCHOBHEIE MTpEeNIbHBIC KapOOHOBBIE
KHCJIOTHI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYII

60

61

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3UYECKHE CBOWMCTBA

XHUMHUYECKHE CBOMCTBA MMpCACIbHBIX
OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT

62

Oco0eHHOCTH CBOMCTB MypaBbHUHON
KUCIOTHI. MHOr0o0Opa3ue kKapOOHOBBIX
KUCJIOT

63

Oco0OeHHOCTH CBOMCTB: HEMPEAEIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenu BeICIINX
KapOOHOBBIX KUCIIOT

64

65

66

[TonsiTve 0 MPOU3BOIHBIX KAPOOHOBBIX
KHCJIOT

CriocoObI nostyyeHus 1 IpUMEHEHNE
KapOOHOBBIX KUCIIOT

CrnoxHble 3(hUpbl: TOMOJIOTUYECKUN P,




o0mas popmysa, U30MepHs U
HOMEHKJIaTypa

67

68

69

70

Du3nyeCcKue 1 XUMUYECKUE CBOMCTBA
3upoB

Pemenne pacu€THbIX 3a7a4: IO YPaBHEHHUIO
XUMHUYECKON peaKIiu, Ha OIpe/ie]IeHHe
MOJICKYJISIPHOUW (POPMYITBI OPTaHHYECKOTO
BEIIIECTBA

[TpakTuueckast paborta Ne 3. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"Kap6onoBsie kucnoTbl. Cl0kKHBIE dPUPHI
XKupsr: crpoenue, puznveckue u
XUMHUYECKHE CBOMCTBA (TUAPOIIU3)

71

72

73

74

Oco0eHHOCTH CBOICTB KHUPOB,
COACPpIKAMNX OCTATKH HCTIPCACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpOE

MBpi1a Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX Morolee aeiictue. IloHstue o
CHHTETUYECKUX MOIOIIUX CPEICTBAX
(CMO)

I'enernueckas CBSA3b yrieBOIOPOIOB U
KUCJIOPOACOAEPKANX OPTAHUYECKUX
BCIIIECTB

Pacu€tel o ypaBHEHUSIM XUMHUYECKUX
peakuuin

75

76

Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
TeME

OO01mas xapakTepucTHKa YTIeBOI0B U
KJIacCU(UKaIUs yrIeBOJ0B (MOHO-, IU- U
MoJIMCaxapubl)




Monocaxapusl: (hu3nuecKrue CBOMCTBA U

" HaXO0XJICHHE B IPUPOJIE

78 [IpuMeHeHue roKO3bl, €€ 3HaUYeHue B
KHU3HEIEATEIIbHOCTH OpraHu3Ma
Jucaxapunpl: caxaposa, MaJIbT03a U

79 nakto3a. Haxoxxenue B npupoje u
IPUMEHEHHE IUCaXaPH]IOB
[Tonucaxapupl: CTpOEHUE MAKPOMOJIEKYIL,

80 (bu3HYEeCKHEe U XUMHUYECKUE CBOICTBA,
pUMEHEHUE

81 [TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX
Pemenne pacueTHbIX 3a1a4 Ha

82 oTpezieNieHUe JI0JIM BBIXOA MPOTyKTa
PEaKIH OT TEOPETUIECKHA BO3MOKHOTO

83 CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO
paszneny
KonTponbHas pabora no teme

84 "Kucnopoacoaepxariie opraHu4eckue
coequHeHus"
AMUHBIL: KTacCu(pUKAIHS, CTPOCHUE

85 MOJIEKYJI, oOmmas hopmyiia, u3oMepus,
HOMEHKJIaTypa 1 (PU3HYecKHe CBOWCTBA

86 XVUMHUYECKUE CBOMCTBA A (PaTHUECKUX
aMHUHOB

g7 AHUJIVH: CTPOCHUE aHWJIMHA, 0OCOOEHHOCTH
XUMHUYECKHX CBOMCTB aHUJIMHA

88 CrniocoOblI Moy4eHus U IpUMeHEeHne
annpaTHIECKUX aMUHOB

89 AMUHOKHUCIIOTHI: HOMEHKJIATypa 1

uzomepus, (Pu3nuecKrue CBOMCTBA.




OTI[GHLHBIG NpeaACTAaBUTCIIN O~
AMHMHOKHUCIIOT

90

91

92

XHUMHUYECKHE CBONCTBAa aMHHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHTe3 ¥ THAPOJIN3 ENTHIO0B

benky kak mpupoHbIE TOJIMMEPHI;
CTPYKTYpHI O€JIKOB

XHUMHUYECKHE CBOUCTBA OEIIKOB

93

94

95

96

97

A3oTcoaepKalne reTepouKINIeCKe
COCANHCHUA. HYKJIGI/IHOBI)IC KHCJIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKAs POITh

[TpakTuueckas pabota Ne 4. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

[TpakTuueckast pabota Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"PacniosHaBaHuE OPraHUYECKUX
coequHeHui"

KonrtponbHas pabora no reme
"A3oTcoaeprKalye OpraHu4ecKue
coeuHeHus"

OCHOBHBIC TTOHITUS XHMUH
BBICOKOMOIJICKYJIAPHBIX COE€IUHECHUN U
MCTOJbI UX CUHTC3a —IIOJIMMCPU3aAlHA U
MNOJIMKOHACHCAIIUA

98

[TnacTmaccel. YTunuzanus u nepepadoTka
IIacTUKa

99

DnacToMepsl: HaTypalbHbIN
CUHTETHUYECKHE KayuyKu. Pe3una




100

BoiokHa: HaTypaJlbHbIE, HUCKYCCTBEHHBIE,
cuHTeTHueckue. Ilommumeps! ciennanbHOro
Ha3HA4YCHUS

101

[IpakTuueckas padora Ne 6. Pemenue
3KCHepI/IMeHTaJIBHbIX 3a1a4 I10 TCMEC
"Pacno3HaBaHue Ij1acTMacC U BOJIOKOH"

102

O060011eHNEe U CUCTeMAaTU3aIHS
U3y4EeHHOT'O MaTepuaia o Teme
"BbICOKOMOJIEKYJISIPHBIE COSIUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V11 YYHEHUKA

1) Yuebnuk: Xumus. 10 knace: Yrinyonenusiid yposeHs: yueouuk/B.B.Epemun, H.E.Ky3pmenko,
B.B.JIynun; nox pea. B.B.JIynuna. — 7-e usn., - M.: [Ipoda,2020.

2) JlunakTuyeckre MaTepHaIbl : IOCOOHME IS ydalnuxcs 001eo0pa3oBaTeIbHbIX YIPEKICHHIA
3) TeTpanb 15 OLICHKH KaueCcTBa 3HAHUN 11O XUMHH
4) DNEKTPOHHOE MPUIIOKEHNE K YICOHUKY

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1)
2)
3)

Pabouas nmporpamma
KoHTtposbHble U IpoBepoUYHbIE pabOTHI
MeTtonuyeckue nocoOus AJis y4uTes

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1)
2)
3)
4)
5)
6)
7)
8)

9)

bu6nunoteka IIOK https://m.edsoo.ru/

DnekTpoHHas 6MOIMoTEKa yueOHbIX MaTepHalIOB IO XUMHHM  https://www.chem.msu.su/

«CoBeThl a0UTYPHEHTY, YIUTEII0 XMMHUI» CIIpaBoYHbIec MaTepuaisl https://www.alhimik.ru

CchUIKM Ha XMMUYECKHE DHIMKIIONEANH, CEPBUCHI https://xumuk.ru/

Kypnan «Xumus u xxu3Hb» https://www.hij.ru/

ONEeKTPOHHBIN KypHaJI « XMMUKHU U XUMUsD»  https://chemistry-chemists.com/index.

ITopran: Xumus- onnaitd sHuuMKIoneaus https://ru.wikipedia.org/wiki/

HNudopmarnus mo onmumnuagam https://olimpiada.ru

Omnmnaiin — pecypc https://www.periodicvideos.com/
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