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IHHOACHUTEJIBHASA 3ATINCKA
Pabouas mporpamma no xumuu 10-11 xmacc (yriayOnaeHHBIH ypOBEHB) COCTaBJII€HAa HAa OCHOBE
HOPMATUBHBIX I[MPABOBLIX, HHCTPYKTUBHBIX U MCTOANYCCKUX JOKYMCHTOB!

— DenepanpHblii 3ak0H OT 29 nexabpst 2012 1. Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii
Oenepauuny;

— DenepanbHBIN TOCYIAPCTBEHHBIN 00pa30BaTeNbHBIA CTAHIAPT CPEIAHETO 00IIero 00pa3oBaHus
(yrB. mpuka3zom Munoo6pnayku Poccuu ot 17 mast 2012 r. Ne 413) (ganee — @I'OC COO);

— npuka3 Munnpocseuienust Poccuu ot 12 aBrycra 2022 r. Ne 732 «O BHeceHUU U3MEHEHUH B
(dbenepanbHBI TOCYIapCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT CPEAHEro O0IIero 0Opa3oBaHUs,
YTBEPKAEHHBIN NpHKa3zoM MuHuctepcTBa oOpazoBanus u Hayku Poccuiickoit ®enepauuu ot 17
Mas 2012 1. Ne 413»);

— denepanpHas oOpa3oBaTebHas MporpaMMa CpeaHero oliiero oopa3zoBanus (YTB. MPHKA30M
Munnpocsenienus Poccun ot 18 mast 2023 r. Ne 371) (manee — ®OIT COO);

— @epnepanbHas pabodas MporpaMma CpeaHero oOmero obpa3oBaHHsS y4eOHOTO TpeaMeTa
«XuMus» (0a30BbIi 1 yriayonénnblil yposau) (aanee — @PIT1 COO);

— npuka3 Munnpocsemenus Poccun ot 21 despans 2024 r. Ne 119 «O BHeceHHH U3MeHEHUI B
npusioxkeHust Ne 1 u Ne 2 x mpukazy MunucrepcrBa npocsenienuss Poccuiickoit denepanuu ot
21 centsa0pst 2022 1. No 858 «OO6 yrBepkaeHuu GdeaepaqbHOTO TEepeyHs Y4eOHUKOB,
JOTYIIEHHBIX K UCHOJIb30BAaHUIO NPU pealn3alii UMEIOIIUX TOCYIapCTBEHHYIO aKKPEAUTALIUIO
00pa3oBaTeNbHBIX TMPOTrpaMM HAYaJILHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oO0Iero
o0pa3oBaHUsl OpraHU3alUsAMHU, OCYUIECTBISIOIIMMH 00pa30BaTEbHYIO JIEATEIBHOCTE U
YCTaHOBJIEHUS MPEACTBLHOTO CPOKa UCTIOIb30BAHUSI UCKIIIOUEHHBIX YI€OHUKOB).

—HudopmarioHHOe-METOIMYECKOE MUChbMO 00 OCOOCHHOCTSX TMPENOJaBaHUsl Y4eOHOTO
npeameTa «Xumusi» B 2024/2025 yueOHOM TOY.

- YcraB MKOVY «Ymsuackas COI»

- OcHoBHas oOpa3oBaTelibHas IporpaMmMa cpegHero oodmero oopazoanus MKOVY «VYibuHckas
COLII» (B ToM uucie: y4eOHbiii miaan Ha 2024-2025 y4eOHBbIN TroJ; KaleHIApHBIM y4eOHBIN
rpaduk Ha 2024-2025 yueOHbIi TOT).

Pabouas nmporpamMma o XMMHH Ha YpOBHE CpeaHero oouero oOpa3oBaHus pa3paboTaHa
Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06 o6pazoBanuu B Poccuiickoii
@enepanun», TpeOOBaHUN K pe3ylbTaTaM OCBOeHHMs (eaepalbHOW 00pazoBaTeIbHOM
nporpammsl cpegHero o6mero o6pazoBanus(POIl COO), npexacraBneHHbix B denepaibHoM
rocyJapcTBeHHOM oOpa3zoBareibHOM crapaapre COO, ¢ yuérom Konuenumum npenojaBaHus
yueOHoro mnpenMmera «XuMHsS» B 00Opa3oBaTenbHbIX opranuzanusx Poccuiickoit denepanyu,
peanu3yoLX OCHOBHbIE 00pa30BaTe/IbHbIE IPOTPAMMBI, U OCHOBHBIX IM0JIOKEeHHH «CTpaTteruu
pa3BuTHs BocnuTaHus B Poccuiickoit @enepanuu Ha nepuon ao 2025 roma» (Pacmopspkenue
IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyONEHHOTO H3YYeHHMs] 3aHUMAaeT BaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-HayyHOro oOpas3oBanusi yuammxcst 10-11 kmaccoB. WM3ydenue mnpenmera,



peamu3zyemMoe B YCIOBHUSAX Au(PepeHIUpPOBAHHOTO, NPOGHIBHOTO OOYyYeHHs, TPHU3BAHO
oOecrieunTh 001E00Pa30BaTENBFHYI0 U OOIIEKYJIBTYPHYIO TOJTOTOBKY BBITYCKHHKOB IIIKOJBI,
HEOOXOAUMYIO ISl afanTali UX K OBICTPO MEHSIOIIMMCS YCIOBHUSM JKM3HM B COLIMyME, a
TaKKe ISl TPOAOJDKEHHS OOYy4eHUs B OpraHu3alusx NpoecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISIETCS OJJHOM U3 MPHOPUTETHBIX TUCIIUILINH.

B mnporpamMe mo XWMUM Ha3zHaue€HHE TNpeAMeTa «XUMHUS» TOIydaeT MOJPOOHYIO
UHTEpPIIPETAIMI0 B COOTBETCTBUM € OcCHOBomojararoummu nonoxenusimu ®roC COO o
B3aMMOOOYCIIOBJICHHOCTH IIENIeH, COJIep KaHNs, PE3yJIbTaTOB 00ydeHHs U TpeOOBaHUI K YPOBHIO
MOJITOTOBKH  BBITYCKHUKOB. CBHUIETEIHCTBOM TOMY SBIISIIOTCSI CIEAYIOIINE BBITIOTHIEMBIC
POrpamMMOi IO XUMHH (PYHKIHU:

¢ uHPOPMANMOHHO-METOIMYECKasl, peanu3anus KOTOpPOH oOecreynBaeT MOJyYeHHE
MIPEJICTaBICHUS O LIESAX, COAEpKaHMM, OOIIel cTpaTernu oOy4eHHs, BOCIUTAHUS U
pa3BUTHS O00YJAIOUINXCSl CPEICTBAMH TIPEMETa, U3Yy4aeMOro B paMKax KOHKPETHOTO
npodus;

®  OpraHM3alMOHHO-TUTAHUPYIOIIAs, KOTOpas ~ TpeAyCMaTphUBaeT  OIpeNeNIeHUuE:
MPHUHIUIIOB  CTPYKTYPHPOBAHWSI ¥  TOCJIEIOBATEIIbHOCTH HM3Y4eHHsS  y4eOHOTO
MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €ro XapaKTePHCTHK; IOAXOJO0B K
(hopMUPOBAHHUIO COJCPIKATEITLHOW OCHOBBI KOHTPOJISI U OIEHKH 0O0pa3oBaTEIbHBIX
JOCTIDKEHUH OO0yJaromuxcsi B paMKax HWTOTOBOHM arrecTanmud B (OpME €IUHOTO
rOCyJapCTBEHHOTO 3K3aMeHa 110 XUMUH.

[Tporpamma f1st yriryOJI€HHOTO U3yUEHUS XUMUU:

e YCTaHABJIMBACT MHBAPUAHTHOE IPEAMETHOE COAEpKaHKe, 003aTenbHOE A1 U3yUYEHUS
B paMKax  OTICJNbHBIX  MNpoduied, MpeIycMaTpuBaeT  paclpelesieHue U
CTPYKTYpUPOBAaHHUE €ro MO KJIAcCaM, OCHOBHBIM COJEP>KaTENIbHBIM JIMHUSAM/pa3iesiaMm
Kypca;

e aéT NMPUMEPHOE paclpeeIeHue yueOHOro BpEMEHH, PEKOMEHIyeMOro IJIsl U3y4eHUs
OTJICJIbHBIX TEM;

e [pelaraeT IPUMEpPHYIO IOCIIE€A0BATEIbHOCTh M3Y4€HHUs Yy4eOHOro marepuana ¢
y4€TOM JIOTUKH OCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEKXIIPEIMETHBIX CBSI3€ii;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Lejded W 3ahad H3ydeHus IpeaMeTa Ha
yIiIyOJ€HHOM YpPOBHE C Y4ETOM COBPEMEHHBIX NPUOPUTETOB B CHCTEME CPEIHEro
oOmiero oOpa3oBaHus, COJAEPKATEIBHOM XapaKTEPUCTUKU IIAHUPYEMBIX Pe3yJbTaToOB
OCBOEHMSI OCHOBHOH 00pa30BaTeNIbHOM MPOrpaMMBbl CpeAHEro oouiero oOpa3oBaHUs
(JINYHOCTHBIX, METAIIPEIMETHBIX, IPEIMETHBIX), & TAaKKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HaBaTEIbHbIX JEHCTBUI OO0YdYaroOlIerocss MO OCBOEHHUIO COJEp KaHUs
npeaMera.

I[lo BceM Ha3BaHHBIM TO3MLUSAM B HOpPOrpaMMe IO XUMHM HIpPESyCMOTpeHa
IIPEEMCTBEHHOCTh C OOy4YeHHEM XHMHUHU Ha YpPOBHE OCHOBHOTO o0mero oOpa3oBaHus. 3a
npejenamMu  yCTAaHOBJIGHHOM TMporpaMMoi 10 XUMHUHM 00s3aTeNbHOW  (MHBapUaHTHOM)
COCTaBIISIONIEH cofiepKaHusl yueOHOTO ImpeaMeTa «XUMUsS» 0CTaéTcs BO3MOKHOCTb BBIOOPA €ro
BapMaTUBHON COCTAaBJIAIOIIEH, KOTOpasi JOJKHA OMPEEIATHCS B COOTBETCTBUU C HAIPaBICHUEM
KOHKPETHOTO Mpo¢uiis 00ydeHusl.

B cootBerctBuM ¢ koHuenrtyanpHelMM nojoxeHusmMu PI'OC COO o HazHaueHUH
IpeaMeToB 6a30BOro U yriyOn€HHOTo ypoBHEH B cucteme U depeHIIMPOBAHHOTO 00yUeHHs Ha
YPOBHE cpeaHero oOriero o0pa3oBaHus XMMHS Ha YPOBHE YIIIYyOJEHHOTO M3Y4EHUs! HalpaBiIeH
Ha peamu3alyio MPEeMCTBEHHOCTH C TMOCJIEAYIOIIMM 3TaloM MOJYYeHHS XUMHUYECKOTO



oOpa3oBaHus B paMKax HW3Yy4YEHHs CHEUHATBHBIX E€CTECTBEHHO-HAYyYHBIX M XUMHUYECKUX
JMCLUUIUIMH B By3aX U OpraHM3aLUsAX CPEeJHEro MpodeccuoHansHoro o0pa3oBanus. B aToii cs3u
U3y4YEHHUE TIpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pACUIUPEHUE U
yrIIyOJeHHe TEOPETHYECKOW M MPAKTHYECKOW MMOJTOTOBKM OOYYaloOIIMXCs, BBIOpAaBIIUX
onpenenEéHHbI MpoduIb 00y4eHHS, B TOM YUCIIE C NMEPCHEKTHBON MOCIEIYIOUIETO MOTydeHHS
XHMUYECKOTO 00pa3oBaHMs B OpraHu3anusix rnpodeccuonanbHoro odbpasosanus. Hapsiay ¢ atum,
B cBere TpeboBanmii ®I'OC COO k IUTaHHPYEMBIM pe3ylibTaTaM OCBOCHUsS (eaepaTbHON
00pa3oBaTeIbHOW MPOTpaMMBI CPEeTHETO 00Imero 0Opa3oBaHUsI M3ydCHHE TpeaMeTa «XUMHsD)
OPUEHTUPOBAHO TAK)KE HA PELIEHUE 33a4 BOCIUTAHUS U COLIMATIBLHOTO Pa3BUTHS 00yUYaroLuXCs,
Ha (OPMHUPOBAHUE Y HUX OOIIEHHTEIICKTYaIbHBIX YMEHHUH, YMEHUI palliOHANIN3aMN Y9eOHOTO
Tpyna ©  OOOOMEHHBIX CIMOCOOOB  JACSATEIBHOCTH, HWMEIOIIUX  MEXKIUCIHUILUIMHAPHBIH,
HAJPEIMETHBIN XapaKkTep.

CocraBnsromiiMu  1ipeiMeTa «XUMHUS» HAa YpPOBHE YIIyONEHHOIO M3Y4YEHMs SIBIISIOTCS
yriyonéHHueie Kypchl — «Opranudeckas xumus» U «OOmmas u Heopranudeckas xumus». [Ipu
OTpEJIeNIEHUU TOJIXOJ0B K OTOOpPY M CTPYKTYpHOW OpraHM3allil COJEpXaHHUs 3TUX KypCOB B
MporpaMMe Mo XUMHH 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 6a30BOro u
yrayOnE€HHOTO YPOBHEN U3yUeHHsI IPEAMETA.

OcHoBy conepkanusi KypcoB «Opranudeckass xumus» u «OOmas u HeopraHudeckas
XUMHUS» COCTABIISIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3y4€HHUs MpeaMeTa. JTa CUCTeMa 3HaHUHM MOJIydaeT OMNpEeNeIEHHOE TEOPETUYECKOoe
JIOTIOJTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuil  00BEM
(daktosmornueckoro marepuana. Tak, Ha yriyOJéHHOM ypOBHE M3YUCHHUsS MpeaMmeTa odecreueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs 00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBAaX WX COCIMHCHUN HAa OCHOBE PACIIMPEHUS U yriayOJeHUs MPEACTaBICHUN O CTPOCHUHN
BEIIECTBA, XUMUYECKOM CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHMs peakluii, pacCMaTpUBAEMBbIX C
TOYKH 3PEHUS XUMUYECKOW KUHETUKU U TePMOJAUHAMUKHU. V3ydeHune nepruoauueckoro 3akoHa u
[leproguueckoid  CHCTEMBl XUMHUYECKMX  DJIEMEHTOB  0a3upyercss Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOCHUHU aToMa. XUMHUYECKasl CBSI3b OOBICHSAETCS C
TOYKHM 3PEHHUS] SHEPreTHYEeCKUX W3MEHEHMH mnpu e€ oO0pa3oBaHWU U Pa3pyLUICHUH, a TaKkKe C
TOYKH 3pEHUs MeXaHHU3MOB €€ oOpazoBaHusa. V3ydeHne THUIOB peakuil JOIMOJIHAETCS
(dbopMupoBaHHEM MpeACTaBICHUN 00 IEKTPOXUMUYECKUX MPOIECCaX U IJIEKTPOIMU3E PACIIIIaBOB
U pacTBOpPOB BelIecTB. B Kypce opraHmyeckod XUMHH IpPU PACCMOTPEHHH PEaKIIMOHHOU
CIOCOOHOCTH COEIMHEHUH ynenseTcss oco0oe BHUMaHUE BOMPOcaM 00 AJIEKTPOHHBIX dPdeKTax,
0 B3aUMHOM BIIMSIHUU aTOMOB B MOJICKYJIaX U MEXaHU3MaX PeaKIIMid.

Oco0oe 3HaueHNe UMEET TO, YTO Ha COJEP)KaHHE KYpCOB XHUMHUU YIIyOJIEHHOTO YpOBHSA
M3YYeHHUs i1 KJIaccoB ompenenéHHoro mpoduis (TrIaBHBIM 00pa3oM Ha HX CTPYKTYpY H
XapakTep IOTOJHEHHI K 00IIel crucTeMe MpeIMEeTHBIX 3HAHHI) OKa3bIBAIOT BIHUSHHUE CMEKHbIE
npenMeTsl. Tak, Hampumep, B COJEpXKaHUM MpeaMeTa A KIACCOB XUMMKO-(PH3UYECKOTO
npo¢uis GoJbioe 3HaYeHHE OyAyT MMETh JIEMEHThl y4eOHOro Marepuana Mo ooume Xumum.
[Ipy u3yueHuM mnpeaMeTa B JAHHOM Ciydae akleHT OyJaeT chenaH Ha OOIIHOCTh METOJOB
MO3HAHUs, OOIIHOCTh 3aKOHOB W TEOPUH B XMMHH M B (PU3HMKE: aTOMHO-MOJICKYIISIpHAsl TEOpHs
(MonekynsipHast Teopust B (HU3UKE), 3aKOHBl COXPAaHEHUS MacChl W DHEPIHM, 3aKOHBI
TEPMOIMHAMUKH, DJIEKTPOJIN3a, IPEACTABIECHUS O CTPOEHUH BELLIECTB U IPYTOE.

B 10 e BpeMs B cofiepyKaHUM MpeaMeTa s KIIACCOB XMMMKO-OHOIOTHYECKOTO PO uis
OomnbpIIMid yAeTbHBIA Bec OyIeT MMEeTh OpraHuyeckas XuMmus. B aTom ciiyuae mpemocTaBisercs
BO3MOJKHOCTH JJIs1 60siee 00CTOATENBHOTO paCCMOTPEHHSI XUMUUECKOM OpraHU3aluu KJIETKH Kak



OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K MpPUMEpPY, TaKue CTPYKTYpHBIE
KOMIIOHEHTBI, KaK JIMNHJbI, OEJIKU, YIJIEBOJAbI, HyKJIIEMHOBbIE KUCIOTHI U Apyrue. Ilpu stom
3HAHUS O COCTaBE U CBOMCTBAaX IPEICTAaBUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILLECTB
CITy’KaT OCHOBOM JUIS U3yYEHHSI CYLTHOCTH MPOLECCOB (POTOCUHTE3A, IBIXaHUS, UIIICBAPEHHSL.

B muane ¢opMupoBaHUS OCHOB HAyYHOTO MHUPOBO33PEHHUS, OCBOCHHS OOIICHAYYHBIX
METO/I0B [TO3HAHUS U OIbITA IPAKTUUECKOI0 IPUMEHEHUSI HAYYHbIX 3HAHUI U3ydeHUE IpeMeTa
«XUMHUS» Ha YriayOJE€HHOM YPOBHE OCHOBAHO Ha MEXIIPEAMETHBIX CBA3SIX C Yy4eOHBIMU
IpeaMeTaMu, BXOISIIMMHU B COCTaB MPEeIMETHBIX obnactel «EcTecTBeHHO-HAayYHbIE TIPEAMETHI»,
«Marematuka u nuHQopMaTHKa» 1 «PyCCKHIA SA3BIK U TUTEpATYpay.

[Ipu m3yuennn ydeOHOTO mpenMeTa «XHUMHUs» Ha YIiyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpOBHE OCHOBHOTO U CpeAHero ooOmiero oOpa3oBaHus (Ha 0a30BOM YypOBHE), 3ajauei
MIEPBOCTENIEHHOW 3HAYMMOCTU sBisieTcss (OpMHUpPOBaHME OCHOB HayKHM XUMHH Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHMS, NPAKTUYECKOM MeATEIbHOCTH 4YeNOBEKa M OJHOTO U3
KOMIIOHEHTOB MHMPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3Y4EHHUS
IpeaMeTa IpearoiaraeT peaan3alnio Takux Lese, Kak:

e (opmupoBaHuE NPEICTABICHUN: O MAaTEPUATHLHOM €IMHCTBE MHUpPA, 3aKOHOMEPHOCTSIX

Y MMO3HABAEMOCTH SIBJIEHUN MPHUPOJIbI, 0 MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Beayliel poiu B 0OecredyeHNH YCTOMYMBOTO PAa3BUTHUS YEIOBEUYECTBA: B PEIICHUU
Mpo0eM SKOJIOTHYECKOM, PHEPreTHYecKOW W MUIIEeBOW 0e30MacHOCTH, B Pa3BUTHH
MEIUIMHBI, CO3JaHUM HOBBIX MAaTepUaloB, HOBBIX HCTOYHUKOB JHEPrUHU, B
obecrieyeHnn paloHaIbHOrO IIPUPOIOTIOIH30BAHUS, B (dbopMUpOBaHUU
MHPOBO33PEHHUS U 00IIeN KyJIbTYyphl UEJIOBEKA, a TAaKKe IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHOILEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOMN CpeELE;

e OCBOCHHME CHCTEMbl 3HAHHH, JIGKAIIMX B OCHOBE XHMHYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYyYHOM KapTUHBI MHpa: (PYHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOPUNl XUMHH, COBPEMEHHBIX IPEACTABICHUM O CTPOECHHWM BEIIECTBA HA PAa3HBIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJISIPHOM, 0
TEPMOJAVNHAMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKAHUS XUMHYECKHX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOPAX M JUCIIEPCHBIX CUCTEMaX, 00 00X
Hay4HbIX PUHIHUIAX XUMUYECKOTO POU3BOJICTBA;

e (QopmupoBaHue y O0OYYaIOIIUXCS OCO3HAHHOIO MOHHMMAaHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKUX 3HaHUH Ui OOBSCHEHHS KIIOUEBBIX HJEH U mpobdiem
COBPEMEHHOW XUMUU, A5 OOBSCHEHHS M TMPOTHO3UPOBAHUS SIBICHUM, HMMEIOIINX
€CTECTBEHHO-HAY4YHYI0 MPHUPOAY; TPAMOTHOTO pEIICHUS MpoOsieM, CBS3aHHBIX C
XUMUEH, TMPOTHO3UPOBAHUS, AaHAIM3a W OLEHKH C [MO3ULMA 3KOJIOTMYECKOU
0€30MacHOCTH TOCTEACTBUI OBITOBO M MPOU3BOJACTBEHHOM AEATEIHHOCTH YEIIOBEKA,
CBA3aHHOM C XHMMHYECKMM TPOU3BOACTBOM, HCIOJIb30BAHUEM M MepepaboTKoi
BEILECTB;

e yriyOJeHHe TMpPeJICTaBICHU O HaydyHBIX METOJaX IO3HAaHUsS, HEOOXOJUMBIX JUIS
NpUOOPETEHUsT YMEHUIH OPUEHTHPOBATHCS B MUPE BEIECTB M 0OBICHEHHS] XMMUYECKHX
SBJICHUH, HUMEIOUIMX MECTO B IPHUPOJE, B NPAKTHUYECKOH JCSITEIBHOCTH U
IOBCEAHEBHOW KU3HU.

B mnane peanuszanuu TEpPBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAOIIMX (QYHKIUN
LEJIOCTHOM CHUCTEMBI cpelHero ooOmiero oOpa3oBaHUsS NMPH HU3YYEHHH IpeaMeTa «XUMUs» Ha
yri1yOJa€HHOM YpOBHE 0COOYIO aKTyalbHOCTh MPHOOPETAIOT TaKHE LENU U 3a/1a4H, KaK:



e BOCHUTaHHE YOEXKJAEHHOCTH B TI03HABAEMOCTH SBJICHUH MPUPOABI, YBAKECHUSA K
MpoIieccy TBOPUYECTBA B OOJIACTH TEOPETHYECKHX M MPUKIIAIHBIX HCCIECIOBAHUN B
XUMUH, (OPMHUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKU,

® pa3BUTHE MOTUBALMK K OOYUYECHHUIO M TIO3HAHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCTIUTAHHIO HA OCHOBE YCBOCHHSI OOIIEYEIOBEUECKIX IICHHOCTEH;

® Pa3BUTHC II0O3HABATCJIIbBHBIX HHTEPECCOB, HMHTCIJICKTYaJIbHBIX u TBOPYCCKUX
CHoCcOOHOCTEH 00ydaromuxcs, (HopMHpPOBAaHUE y HHUX CO3HATEIILHOTO OTHOIICHHS K
caMo00pa30BaHUI0 M HENPEPHIBHOMY OOpa30BaHUIO KakK YCIOBUIO YCIICUTHOU
podecCHOHAIEHON M OOIIECTBEHHOW JEATEIHbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0pPOBBIO M IOTPEOHOCTH B 37JI0POBOM 00pa3e KU3HU;

e (QopmupoBaHue yMEHUH U HaBBIKOB pPa3yMHOI'O HPHUPOJONOIB30BAHUS, Pa3BUTHE
9KOJIOTUYECKOM  KYJIbTYpbl,  IpUOOpeTeHHe  ombiTa  OOIIECTBEHHO-TIOJIE3HOM
3KOJIOTUYECKOU €SI TENBHOCTH.

OO01ree 4yUCIIO YacoB, MPETYCMOTPEHHBIX ISl WM3Y4YEHHUs XMMHUU Ha YriyOJIEHHOM YpOBHE
cpennero oOmiero obpaszoBanusi, cocrabiser 204 gacoB: B 10 xmacce — 102 gaca (3 4gaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEJEIN0).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKAS XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHUYECKOW XMMMH, MPEJICTaBICHHE O MHOrooopasuu
OPraHUYEeCKUX COCTUHECHUMU.

DNEKTPOHHOE CTPOEHUE aroMa Yrjiepoja: OCHOBHOE U BO30YXKIEHHOE COCTOSIHHUSL.
BanenTHble BO3MOKHOCTH atoMma yriaepoja. XUMUYecKasl CBsi3b B OPraHUYECKUX COCIUHEHMSIX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJIEHTHOM
CBs3M (OOMEHHBIN M IOHOPHO-aKLENTOPHBIN). THUIbl nepekpeiBaHUsI aTOMHBIX OopOuTanel, - u
n-cBsizu. OnuHapHas, JIBOMHas M TpoiHast cBA3b. CrocoObl pa3pbiBa CBs3ell B MOJIEKYJax
oprannyeckux BeniecTB. [loHsTHe 0 cBOOOHOM paaukaie, Hykiaeoduse u deKTpodue.

Teopuss cTpoeHMsT OpraHu4ecKkux coeauHeHnd A.M. byriepoBa M COBpPEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYpE MOJIEKYI. 3HaUeHHE TEOPUH CTPOCHUS OPraHUYECKUX COETUHEHUN.
MounekynspHble U CTPYKTypHble (QopMyiabl. CTpykTypHble (QOpMYIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpaml€HHas, ckeneTrHas. M3omepus. Bunabl wu3omepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAA. OJEKTPOHHBbIE APQPEKTHl B MOJEKYylaX OpPraHUYECKUX COEAMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 exTsl).

[IpencraBnenue o kiaccuukanuu opraHuIecKux BemecTs. [loHsTHE 0 QYHKITMOHATBLHOM
rpynne. I'omonorus. I'omonoruueckue psipl. CucremaTuyeckasi HOMEHKIIATypa OpraHMYeCKUX
coequaeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcobenHoctT W Kiaccupukanus  OpraHMYECKUX — peaknuid.  OKHCIUTEIbHO-
BOCCTAHOBMTENIbHBIE PEAKIIUN B OPraHUUECKONH XUMUH.

OKcIepUMEHTAIIbHbIE METO/Ibl M3Y4YEHUS BELIECTB U UX IPEBPALICHUN: 03HAKOMJICHHE C
oOpa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHalaMu Ha MX OCHOBE, OIMbITHI 110 IMPEBPAILECHUIO
OpraHMYeCKUX BELIECTB IpPU HAarpeBaHuu (IJIaBjieHUE, OOYIJIMBAaHHE U TOpPEHHE),
KOHCTPYUPOBaHHE MOJIeJIeH MOJIEKYJl OPIraHUYECKHUX BEILECTB.

YrieBoaopoanl.

Aunkanbl. ['omonoruueckuil psj ankaHoB, oOwas (Gopmyna, HOMEHKIATypa U U30MEpHsL.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN aJIKaHOB, SP>-THOPHMAM3aIUs aTOMHBIX
opburaneit yriueposa, 6-cBsa3b. OU3MuECKUe CBOICTBA AJIKAHOB.

XUMHUECKUE CBOMCTBA AJIKAHOB: PEaKLUH 3aMEIICHUs, U30MEepU3alluM, JeTHAPUPOBAHNS,
IUKIM3allUY, [UpoJIM3a, KpekuHra, ropeHus. [IpencraBieHne o MexaHU3ME peakiHi
paluKaIbHOIO 3aMEILEHHSL.

Haxoxnenue B npuposae. CriocoObl MOJIy4eHUs: U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas ¢opmyna, HOMEHKIaTypa U n3omepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIOMEHTaH,
LUKJIOreKCcaH) UKI0aaKaHoB. CrocoObl MOTy4YeHUs M IPUMEHEHUE UKIIOAIKAHOB.

Ankenbl. ['oMonornueckuii psii agkeHoB, obmas Gopmyna, HOMEHKIATypa. DJIEeKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ aJKEHOB, SP’-rHOpUM3alMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. duznueckue
CBOMCTBA QJKEHOB. XHUMHYECKHE CBOMCTBA: pPEAKUMM NPUCOCAVHEHMS, 3aMEUICHUS B O-
MIOJIOKEHUE TpU JBOMHON CBSI3M, NOJIMMEpH3alMu M okucieHus. llpaBuno MapkoBHUKOBA.
KavecTBeHHbBIE peakiiui Ha ABOIHYIO CBsI3b. CHIOCOOBI NOTYYEHUs M IPUMEHEHHUE AIKEHOB.



Ankamuensl.  Knaccupukamuss — ankagueHoB  (CONPsDKEHHBIE,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHMS W XHUMHYECKHX  CBOWCTB
conpsbkEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHUE alIKaHEeHOB.

AnkuHbl. ['oMONOTHYecKHid psii aIKWHOB, oOmIas GopMyia, HOMEHKIATypa U U30MEpHsl.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AIMs aTOMHBIX
opOutaneii yriepoma. Pu3MyYecKHUe CBONCTBA AJIKWHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS], AUMEpPU3aLlUd U TpUMEpHU3alnu, okuciaeHus. KucioTHele CBOMCTBA alKMHOB,
HMMEIOLUX KOHIEBYIO TPOIHYIO CBA3b. KauecTBeHHbIE peakluu Ha TPOHHYIO CBs3b. CrocoObl
MIOJIy4€HUS U IPUMEHEHUE AJIKUHOB.

ApomaTudecKkue yriieBo0po sl (apeHsl). ['omomornueckuii psii apeHoB, oomas hopmya,
HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNbl OEH307Ia.
duznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J7a M €ro rOMOJIOTOB: pEeaKIuu
3aMeleHusi B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peaklMHU MPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOroB OeH3ona. [IpeacraBnenue o0 opueHTHpYIOLEM AEHCTBUM 3aMECTUTENEH
B OEH30JIbHOM KOJIblI€ Ha MPHUMEpe AJKWIBHBIX PaUKaIOB, KapOOKCUILHOU, THIPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Tomumepuzanuss  crtupona. CHocoObl  MOJydeHHUS M NPUMEHEHHE  apOMaTHYECKHX
YTJI€BOAOPOIOB.

[Ipupoausiit ras. Ilonyrusie HedTsHbIe Ta3bl. Hed1h 1 e€ mpoucxoxaenue. KameHHslit
yroib U MPOAYKTHl ero mnepepadoTku. CrnocoObl mepepaboTKu HEPTH: MEeperoHka, KPEeKHHT
(TepMuYecKui, KatanmuTuueckuii), pudopmunr, nmupoiu3. [IpoaykTel mepepaboTku HedTH, UX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'eHeTnueckas cBsI3b MEXAY pa3IMUHBIMU KJIaCCaMM YIJIEBOAOPOIOB.

ONEeKTPOHHOE CTPOEHUE TaJIONeHIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajoreHa Ha THJIPOKCOTPYIIly, HHUTPOrpyIIly, LUaHOTpyHIy, aMmuHorpymmy. JlelicTBue Ha
rajlOTeHNPOU3BOJHBIE  BOJHOTO M  CIUPTOBOIO pacTBopa Iménoud. Bsaumopeiictue
JUTaJIOT€HAIKAHOB ¢ MarHueM U LUHKOM. IloHsATHE O MeTayioopraHMYecKUX COEAMHEHUSX.
Hcnonp3oBaHue TraloreHIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBbITY, TEXHUKE M IPH CHUHTE3€
OpPraHUYEeCKUX BEIIECTB.

OKCIIepUMEHTANIbHbIE METOAbl M3Y4EHHUs BEIIECTB M HUX NPEBpAIlCHUN: H3ydeHUe
¢u3nyeckux  CBOMCTB  YIJIEBOJOPOJOB  (pacTBOPHUMOCTb),  KaueCTBEHHBIX  peakLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJIBI, pacTBOpa
IepMaHraHaTa Kajus, B3aUMOJICHCTBME alleTWJIEHa C aMMHAYHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauectBeHHOE OOHapyXeHHE YIIepoia M BOJOpPOJa B OPraHMYECKHUX BEIIECTBAX,
[IOJIydeHHEe ATUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKOMJIeHHE C KoJulekuusmu «Hedtbs» u
«Yromb», ¢ oOpasnamu IjjacTMacc, KaydyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJIEKYI
YIJIEBOJOPOOB U raJIOT€HIIPOU3BOJHBIX YIIIEBOJAOPOIOB.

Kucaopoaconepxamme opranndeckue COeAMHEHHUs.

[IpenensHble onHOaTOMHbIE cnupThl. CTpoeHHE MOJEKyl (Ha IpUMepe MeTaHoJa U
sTanosa). ['omonoruueckuii psj, oduas Gpopmyna, u3oMepus, HOMEHKIATypa U Kiaccupukaus.
@u3nyecKkue CBOICTBA MNPENEIbHBIX OJHOATOMHBIX CIHMPTOB. BomoponHble CBA3M MeExny
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: PpEAaKUMHM 3aMELIEHUs, JeruapaTaliny,
OKUCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU U HEOPraHNYeCKUMU KrciaoTtamu. KadecTBeHHas
peakuus Ha OJHOATOMHBbIE CIUPTHI. [leiicTBHE 3TaHONA M METaHOJa Ha OPraHU3M 4EJOBEKa.
CrniocoObl mosryyeHHs 1 IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcoOeHHOCTH (PU3HMUECKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTJIMKOJb U DIHIEpUH. PU3NUECKHEe W XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEUICHHUs, B3aUMOJICUCTBHE C OPraHMYECKMMU M HEOPraHMYEeCKUMU
KHCJIOTAMH, KaUeCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIE cupThl. [IpencraBienne o mexaHusme
peakuuii HykieopribHOro 3aMmenienus. JleiictBue Ha opranusm 4enoBeka. CriocoObl MoTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHHEe MOJICKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO sIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOHCTB (eHosna. KauecTBeHHbIE
peakiuu Ha Qeron. ToxcnyHocTh ¢eHona. CrocoObl TMONMy4YeHHS W TpUMEHeHHe (eHoa.
®denonpopmanbaeruaHas cMoJIa.

KapOonunbHble COCNMHEHHMS — aNbJCTHABl W KETOHBL JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpynmbl. ['omMollorueckue pslbl albIeruJ0B M KETOHOB, o0mas Qopmyrna,
n3oMepusd U HOMeHKiarypa. Du3znueckrne CBOWCTBA AJBJAECTHIOB W KETOHOB. XWMHYECKHE
CBOWCTBA QJIBJECTUJOB W KETOHOB: peakuuu mnpucoenuHeHus. OKUCIECHUE abJeTHJIOB,
KaueCTBEHHBIC peaknuu Ha anbaeruabl. CrocoObl TMOJydeHUs U NMPUMEHEHHE albJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeeNIbHbIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOCHHSI MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepus u HOMeHKIaTypa. Du3nueckwe CBOWCTBA OJHOOCHOBHBIX
MpeACTbHBIX KapOOHOBBIX KHCIOT. BoOIOpomHBIE CBSI3M MEXIy MOJIEKYJaMH KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOWCTBA: KHCJOTHBIE CBOWCTBA, PEAKIUs ATEpU(PUKAINK, PEAKIUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukaga. OCOOEHHOCTH CBOMCTB MYpaBbHHOMN KHCIOTHI. [loHsATHE
0 MPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXHBIX dhupax. MHOTOo0Opazne kKapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneabHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, MNaAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOThl. (CrnocoObl
MOJIy4eHUs U IpUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Crnosxuble >¢upbl. ['oMonoruueckuit psn, obuias Gopmyna, ©30Mepus 1 HOMEHKJIATYpa.
du3nYeCKre U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJIOM U IIEJIOYHOMN Cpelie.

Kupsl. Ctpoenue, puznyueckue ¥ XUMHUYECKHUE CBOMCTBA KUPOB: TUIPOJIHU3 B KUCIOW U
uiesioyHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
kucnoT. XKupsl B pupo/e.

MBpbLT14 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogaoB (MOHO-, ITU- H
noynucaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
Oduznyeckue CBOIcTBa M HaxoxkaeHue B mnpupoge. DortocuHTes. XUMHUYECKHE CBOICTBa
[JIIOKO3Bl:  PEaKlUHUd C Yy4acTHEM CHUPTOBBIX U  aiNbACTUAHOW TpYII, CIOUPTOBOE U
MOJIOYHOKHCTIOe OpokeHue. IlpuMeHeHue TIIIOKO3bl, €€ 3HaUYE€HHWE B JKU3HEACATEIHLHOCTU
opranusma. Jlucaxapuasl: caxapo3a, MajabTO3a M JAaKTo3a. BoccTaHaBmuBawImne U
HEBOCCTAHABIMBAIOLME Jucaxapulbl. ['maponns aucaxapuaoB. HaxoxneHue B mnpupone u
npuMeHenue. [lonucaxapuapl: Kpaxmani, TJIIMKOT€H M 1emnono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmana, TJUKOT€Ha M UeUIono3bl. (DuU3HuecKhe CBOWCTBAa Kpaxmala M LEJUIHOJIO3BL.
XUMHYECKHE CBOMCTBA Kpaxmaja: TMAPOJIN3, KAYECTBEHHAs PEaKIHs C MOJOM. XUMHUYECKUE
CBOMCTBA IEJUTIONO3bI: THAPOIIN3, MOTy4YeHrue d(PUPOB 1eTtoN03bl. [IoHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BUCKO32, alleTaTHBIN IIENK).



DKCHEepUMEHTAIbHBIE METOJ/bl M3YyYEHUs BELIECTB M UX IMPEBpAIICHUIN: pPacTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJIE, B3aMMOJICUCTBHE A3TaHOJIA C HATPHEM, OKHCIEHHUE STHIIOBOTO
CIIUPTAa B AJNBJETHUJ HAa PACKAIEHHOM MEOHOM MPOBOJIOKE, OKHUCJIEHUE ATUIIOBOTO CIHMPTA
JUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKIIUM Ha
anbAeTu bl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcunom meau(ll)), peakius rioumepuna
¢ ruapokcusiom Menu(ll), xumuyeckrue cBOMCTBa pacTBOpa YKCYCHOUM KHUCIOThI, B3aUMOJICHCTBUE
pactBopa TIIOK03bI ¢ Tuapokcuaom meau(ll), B3aumozeiicTBue Kpaxmana C HMOJOM, PEIICHHE
IKCIEPUMEHTAIBHBIX 337a4 0 TeMaM «CrupThl U peHoby, «KapooHoBbie KHCIOTH. CI0XKHBIC
pHUPBI».

A3oTcoep:xaniue oOpranudeckue coeJuHeHusl.

AMUHBI — OpraHM4YecKue TMpOW3BOJHBIE amMmuaka. Kiaccudukamus amMUHOB:
anudaTHIECKUe U apOMaTHYECKUE; TIEPBUYHBIC, BTOPUYHBIE U TpeTHUHBbIe. CTpOECHUE MOJIEKY,
obmas dopmyia, u3oMepusi, HOMEHKIaTypa U (PU3UUECKHe CBOMCTBA. XUMHUYECKOE CBOWCTBA
annupaTHISCKUX aMHHOB: OCHOBHBIE CBOWMCTBA, AJKHJIMPOBAHUE, B3aUMOJICHCTBHUE TEPBUUYHBIX
aMHHOB C a30TUCTOM KHCIOTOM. COJIM aIKHIIaMMOHHUS.

AHUIUH — TIPEICTaBUTENIb aMUHOB apoMaTuyeckoro psaa. Ctpoenne aHwinHa. B3aumuoe
BIIUSIHUE TPYIIIT aTOMOB B MoJieKyine aHuiauHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIIMHA.
KauectBennsie peaknmn Ha aHwinH. CrocOOBI TONYYEeHHS W MPUMEHEHHE aludaTHYECKUX
amMuHOB. [loydeHne anmIMHA U3 HUTPOOEH301a.

AvuHokucHOThl. Homenkmarypa u  wu3oMmepusa. OTIOenbHble TPEACTABUTENH O~
AMUHOKHCIIOT. TJWIWH, adaHuH. OU3HYecKue CBOMCTBA aMHHOKHCIOT. XHMHUUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHUYEeCKHUX COCIMHCHHWM, pEaKIus TOJUKOHICHCAIUH,
0o0pa3zoBaHHUE MENTUIHON CBSI3U. brosormyeckoe 3HaU€HHE aMUHOKHCIOT. CHHTE3 W THAPOJIN3
TICIITH]IOB.

benku xak mpupoansie mnosmmepsl. llepBuuHasi, BTOpUYHAs W TPETHUYHAsT CTPYKTypa
OenKoB. XMMHUYECKUE CBOMCTBA OCJIKOB: THUAPOJM3, ACHATYpAIlus, KaueCTBEHHBIC PEaKIMu Ha
Oenxu.

OKCIEpUMEHTAIIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W HMX MPEBpAlCHUN: PacTBOPEHUE
OCJIKOB B BOJIE, JICHAaTypalusi OCIIKOB MPH HArpeBaHWH, IIBETHBIC PEAKIIMU HA OCJIKH, pelieHue
SKCIEPUMEHTAIBHBIX 3aJlad M0 TeMaM «A30TCOJAEpIKAIIME OPraHUYeCKUE COCIUHEHUS» U
«Pacrio3HaBaHue OpraHM4eCcKuX COCTMHEHUN.

BbicokoMoJIEKY/ISIPHBIE COeINHEHUS.

OCHOBHbBIE MOHSTHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJIMMEpU3ALMHU, CpeAHsss MoJieKyispHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN — NOJIUMEpPU3aIUs U MOJUKOHICHCALUS.

[Tonumepnsbie MaTepUaIbl. ITnactMacchl (monMATHIICH, MOJIMITPOTIUJICH,
MOJMBUHUIXJIOPUI, MOJIUCTUPOJI, MOJIMMETUJIMETAKPUIIAT, MOJIMKapOOHATHI,
noJM3THIeHTepedTanar). Y TUIU3anus 1 nepepadboTka 1miacTuka.

DnacToMephl: HaTypallbHBI  KaydyK, CHHTETHYECKHe Kaydyku (OyTaaueHOBBIN,
XJIOPOIPEHOBBIH, U30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHbBIE (XJIOMIOK, IIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tomumepsl  cnenmanbHOrO  HazHadeHHs (TerOH, KeBIap, DIEKTPOIPOBOISIINE
MOJIUMEPBI, OHopa3iaraeMpie OJMMEPHI).



OKCIIepUMEHTAJIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILLEHUI: 03HAKOMIIEHUE C
oOpa3amMu MPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHUE
SKCIEPUMEHTAJIbHBIX 33a4 110 TeMe «Pacrio3HaBaHue I1aCTMAcC U BOJIOKOH.

Pacuérnble 3amaum.

Haxosxnenne MonekymsipHoi (GopMysIsl OpraHHUECKOrO COSTNHEHHS TI0 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKJCHHWE MOJICKYJSPHON (HOPMYIBI OpraHUYecKOro
coeMHEHUsT Mo Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOYKTOB PEAKIIUHU W/HITH UCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOPMYITBI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTpEJIENICHUE JI0JIM BBIXOJA MPOJIyKTa PEAKIIMN OT TEOPETUUYECKH BOZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuszanus MexXnpeIMeTHBIX CBsI3€l MpH M3ydyeHUU opraHuyeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4Yepe3 HCIOJb30BaHWE KaK OOLIUMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHUM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0uiue ecTecTBEHHO-HAay4YHbIE TOHATHSA: SIBICHHWE, HaydyHbIH (akT, TUNOTE3a, TEOpus,
3aKOH, aHajJM3, CHHTE3, Kiaccudukanus, HaOMOJCHHE, HW3MEpPEHHUE, SKCIIEPUMEHT, MOJEIb,
MOJEITUPOBaHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTHYECKHUM
YpOBEHb, BELIECTBO, T€NO, 00BEM, arperaTHOE€ COCTOSIHHUE BELIECTBA, (PU3NYECKHE BEIMYUHBI,
€IMHUILIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, dKocucTeMa, onochepa, MeTabOINU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUN TUTAHUA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHWE, OCNKH,
YTJIEBOBI, )KUPbI, HYKJI€MHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble uCKOMaeMble, TOTUIHUBO.

TexHonorus: MuIIEeBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHU C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS IpeaMmeTa «XHUMHsD» Ha YPOBHE CpeIHEro oouero ooOpazoBaHuUs
BBIJICIICHBI CIICIYIOIINE COCTABIISIONINE: OCO3HAHUE OO0YJAIOIIMMHUCS POCCUNUCKON T'PaXKIaHCKOM
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEICHHUIO;
HaJIM4yue MOTHUBAlMM K  OOY4YEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluxcs
PYKOBOACTBOBATHCA MPHUHATBIMU B O6III€CTBG npaBujJIaMH W HOpMaMMu NOBCACHUWA, HAJIUYUC
MPaBOCO3HAHMUSI, SKOJOTUYECKON KYJIBTYPBI; CIIOCOOHOCTh CTaBUTH IIEJIU U CTPOUTDH KU3HEHHBIC
IIJTaHBbI.

JIuyHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN JEsTeNbHOCTH 00yYaroMXcsl B MPOLIECcCe peann3alu
00pa3zoBaTeIbHON JEATETHLHOCTH.

JIngHOCTHBIEC pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKarT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKON JEesTeNbHOCTH 00yYaroMXCsl B MPOIIecce peann3aiiu
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00g3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUs] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENTLHOCTH MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U M03HABATENbHbIX 3a/1a4, BHINOJHEHHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBbI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTUX
IIPH aHAJN3€ PA3JIMYHbIX BUIOB y4eOHOM AeATeIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY M HAYyYHOMY HAclEAHI0 OTEYECTBEHHOMU
XUMHUH;

YBO)XEHUS K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CTh pe3yJbTaT JIMTEINbHBIX HAOMIOJCHUH,
KPOTIOTIMBBIX IKCIIEPUMEHTAIIBHBIX TOUCKOB, IOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca M I[03HABATEJIBHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOIIEM aHalHn3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBSA3aHHbIE C XUMUYECKHUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

FOTOBHOCTU OIIEHUBATH CBOE MOBEJEHHWE U TOCTYNKH CBOUX TOBAapUIIEH C MO3UIMI
HPaBCTBEHHBIX U IIPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

4) popMupPOBaHHS KYJbTYPHI 310POBb:

MOHMMAaHUS LIEHHOCTEH 310poBoro u Oe3omacHOro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;



coOmrofieHns MpaBuil 0E30TaCHOTO OOpalleHus ¢ BEIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HH, B TPYIOBOU JEATEILHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3/IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCJECACTBUN U HENPHUSATUS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJIS,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIEAOBATEIBCKON JEATEIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHBHOCTH;

YCTAaHOBKM Ha aKTMBHOE Y4YacTHUE€ B PEIICHWH MPAKTUYECKUX 3a7ad COLMAIBHON
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YUYECHHIO MPOQEeCcCUil pa3IMyHOrO pojia, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPyJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBHUIYAIILHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymiei mpodeccun U peann3anuu COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U TOTPEOHOCTEH 00IIeCTBa;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH TI€JIECOOOPA3HOTO OTHOMICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHHS
JKU3HH Ha 3eMIIe;

MMOHUMAaHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM, BIMSIHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COIMATIBHOM CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH MCIIOIBb30BAHMS JOCTUKEHUM XUMHH Ui PELISHUS BOIIPOCOB
PaIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAIOLIEW MPUPOTHOM Cpeje,
YMEHHSI TIPOrHO3UPOBATh HEOIAroMpUATHBIE 3KOJIOTMYECKHUE IMOCIEACTBUS MpeIpPUHUMAEMbIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJIW4Yus PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KyJIbTYphl, OIBITA
NESITebHOCTH  JKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA HMH B
M03HABATEIbHON, KOMMYHUKAaTUBHON U COLUATBHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMO(poOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U
0OIIECTBEHHOM MPAKTUKH;

MOHUMAaHH cHenuuKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHUpE KaKk O €JUHCTBE MPHUPOABI M YEIOBEKa, B MO3HAHUM IMPUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHny mpoodieM COXpaHeHUsl TPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBUIM3AIMH: B €€
T'YyMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaiIbHOMN
KYJIBTYpBI, B PELIEHUH TT00ANTBHBIX TPOOJIEM YCTOHYMBOTO PA3BUTHS YEIOBEUYECTBA — CHIPHEBO,
SHEPreTHYeCKOM, TMUIIeBOW M DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJMyYyaeMble 3HAHUS TS



aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHHUS JienaTh 000CHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO MCIOJIh30BATh XUMUYECKHUE 3HAHUS ISl PELICHUS MPoOieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHMIO M €caMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOGHHOCTSM Tpylda B pa3nuyHbiX cdepax npodeccnoHaTbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHUS IPOTrpamMMBbl 0 XMMHUU Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexTnpeMeTHbIE) 0OLIeHAYYHbIE TOHSTHS, OTPAXKAOIIKE [EJIOCTHOCTh HAyYHOU KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOJO0B IMO3HaHMWs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepI/IH, BCIICCTBO,
SHeprus, sBJICHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOIIOIeHNE, N3MEpEHHUE, SKCIICPUMEHT U JIpyTHe);

YHUBEpCaJbHbIE  yd4eOHbIe  JeHCTBHs  (TMO3HABaTelbHBIE,  KOMMYHHUKAaTHBHBIC,
peryiasTuBHBIE), obecrieunBaronie GopMuUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLMAIBHOM KOMITETEHITHH 00yYarOIIuXCsi;

CIOCOOHOCTh ~ OOYYAIOIIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCIUILUIMHAPHBIC,
MHUPOBO33pPEHYCCKHE 3HAHWsI W YHHBEpPCAIbHbIC Yy4eOHBIC ICHWCTBUS B IIO3HABATEIBHOH W
COLIMAIBHOM MIPAKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJCHUEC YHUBEPCAIBHBIMH Y4COHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBHSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JJornYecKue AecTBUSI:

CaMOCTOSITENIBHO  (POPMYNIUpOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHM HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISMU;

WCIOJIb30BaTh MPH OCBOCHUHM 3HAHWM MNPUEMBI JIOTMYECKOTO MBIIUICHHS: BbBIICIATh
XapaKTepHble TMPU3HAKK TOHATHMI M YCTAaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME OHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;,

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKALIUY BEIIECTB U XUMUYECKIX PEaKIIHiA;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE paCCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PAaCCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUEHUS;

MPUMEHTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHUH CHMBOJIMUYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa3oBbIBATH MOICTbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,



XUMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOM peakuuu — TPU PELHICHHA Y4eOHBIX
MO3HABATENIBHBIX W MPAKTUYECKUX 331a4, NMPUMEHSATh Ha3BaHHBIC MOJEIbHBIC MPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTePHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NTO3HAHMS BELLECTB U XUMUYECKUX PEAKIIMIA;

dbopmynHupoBaTh TENM M 3aJaud  HCCJIEIOBAHWS, HCIOJIb30BaTh IOCTABJICHHBIE W
CaMOCTOSITEIEHO CPOPMYIUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA TO3HAHHS M OCHOBBI
115t POPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIIFHOTO IUIAHHUPOBAHUS W TPOBEACHUS YYCHUYECKHUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHMSI, COCTABISATh OOOCHOBAHHBINA OTUYET O MPOJETaHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKHUX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB MIO3HAHUSL.

3) pabora ¢ ungopmanueii:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHHUKAX WHPOpPMANUU (HAYIHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOIO COJepXaHHus, CHpaBO4YHbIE MocoOus, pecypcel HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIUMIO PA3IUYHBIX BUIAOB W (OpPM MpelncTaBieHUs, KPUTHUYECKU
OIIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTE;

(dbopMmynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHble METOJbl IMPH TMOUCKE U OoTOOpe
uHpopMalny, He0OXOAUMOM /ISl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpPeAeIEHHOrO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMATBHYIO (OPMY MpeAcTaBiICHUsT HHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIOJIb30BAaTh HAy4yHBIA SI3bIK B KauyecTBE CpeAcTBa MNpu paboTe C XUMHYECKOU
uHpopmanuen: TPUMEHATh MEXIpeAMETHble ((PU3UyYecKre M MaTeMaTH4ecKhe) 3HaKH U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HAT'TIAAHOCTH.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYk/1aeMOil TEMBI B X0/I€ UAJIOTA U/UIIH JUCKYCCHH,
BBICKa3bIBATh UACH, (GOPMYTUPOBATH CBOU MPEIOKEHUS OTHOCUTENLHO BBITIOJHEHUS
MPEeAJIOKEHHOM 3a1auH;

BBICTYIIATH C Hpe3eHTaI.[HefI PE3yIbTAaTOB MO3HaBaTEIbHOMU ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIMX COBMECTHO CO CBCEpPCTHHUKaMH IIpU  BBIIIOJIHCHUU XHUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTquCKOﬁ pa60TBI [0 HMCCIEIOBAHUIO CBOMCTB H3y4yaCMbIX BCUICCTB,
pcam3anun y‘IC6HOI‘ 0 IMpPOCKTaA, U (I)OpMYHI/IpOBaTL BbBIBOJIBI TIO0 pPE3YyJIbTaTaM HpOBCI{éHHBIX
HCCIIeJOBaHUI HyTCM COTJIaCOBaHMS IO3ULIMHI B XO1€ O6cy)K,[[eHI/I}I 1 00OMEHa MHEHHUSIMU.



Pel"yJIﬂTI/IBHbIe YHUBEpPCAJIbHbIC yqeﬁnble JeHCTBHUA:

CaMOCTOSITEJIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3aJa4d, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
MpeUIaraeMblii AITOPUTM JICHCTBUI NPU BBIIIOJHEHWN YYE€OHBIX M HMCCIIEOBATENBCKUX 3a/1ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CITOCOO X PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHIA O
BEIIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITETPHOCTH HAa OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOEGHHUS MPOTPaMMBbI 110 XUMHM Ha YriyOJEHHOM YpOBHE Ha
YpOBHE CpelHero ooOiiero oOpa3oBaHUs BKIIOUAIOT CrelupUYecKrue I yueOHOTro mpeaMera
«XUMHS» Hay4yHbl€ 3HAHUS, YMEHMSI M CIOCOOBI NEHCTBUII MO OCBOEHUIO, MHTEPIpETAlMU U
HpeO6pa3OBaHI/HO 3HaHHI>'I, BUbBI JCATCIBHOCTH IO MOJYYCHHUIO HOBOTO 3HAHUA U IMMPUMCHCHUTIO
3HaHUU B Pa3IMYHBIX y‘-Ie6HBIX CUTyallusX, a TaKKC B PCAJIbHBIX XHU3HCHHBIX CHUTYyaAlUAX,
CBSI3aHHBIX ¢ xuMueld. B nmporpamMme 1Mo XMMHUH HOPCIMETHBIC PE3YyIbTaThbl NPEACTABJICHBI 10
rojgaM U3y4CHUA.

10 KJIACC

[IpenmeTHbIe pe3ybTaThl OCBOSHHS Kypca «OpraHrdecKasi XUMHUSD OTPaKAIOT:

C(OPMHUPOBAHHOCTh TMPEICTABICHUI: O MECTE€ W 3HAYCHHH OPTraHWYECKOW XHMHU B
CHCTEME €CTECTBEHHBIX HAayK U €€ POk B 00ECIICYCHUH YCTOHYHMBOTO PAa3BUTHUS YEIIOBEUECTBA B
perieHur MmMpoOJIeM HKOJIOTHYECKOM, IHEPTreTHYECKON M THUIIEBOM O€30MacCHOCTH, B Pa3BUTUH
MEJWIMHBI, CO3JaHUU HOBBIX MAaTEPHUalOB, HOBBIX HMCTOYHHUKOB JHEPTHUH, B O0ECIICYCHUH
paIMOHAILHOTO TPUPOJIOTIONB30BaHuUs, B (JOPMUPOBAHUK MHUPOBO33PEHUS U OOIICH KYIbTYPhI
YeIoBeKa, a TaKXKe ODKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U
MIPUPOTHOM Ccpejie;

BJIQJICHUEC CHUCTEMOW XUMHUYECKUX 3HAHUH, KOTOpas BKIOYACT: OCHOBOIOJATAIOIINE
MOHATHS — XMUMHYECKUI 3JIEMEHT, aToM, SApPO M IJIEKTpOHHAas o0osouka aroma, S-, p-, d-
aTOMHBIC OPOHMTAJM, OCHOBHOEC M BO30YXIEHHOE COCTOSIHMS aToma, TMOPUAN3AIUS aTOMHBIX
opOuTanel, MOH, MOJIEKyJa, BaJCHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTCIECHb OKHCICHHS,
XUMUYECKash CBSI3b, MOJIb, MOJIAPHAs Macca, MOJISIPHBIA O00BEM, YIJICPOJIHBIA  CKEJET,
(GyHKIMOHATBHAS TPYIIA, paauKal, CTPYKTypHbie (opMynbl (pa3BEPHYTHIC, COKpaIIEHHbBIC,
CKEJICTHBIC), M30MEpHUsl CTPYKTYpPHas M MPOCTPAHCTBEHHas (TEOMETpHYECKasi, ONTHYECKas),
M30MEpbI, TOMOJIOTHYECKUH Psill, TOMOJIOTH, YIJICBOJIOPOJbI, KUCIOPOJI- M a30TCOICpIKAIIUC
OpraHMYECKUEe COCTUHEHHs, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYISPHBIC
COEIMHEHUS; TeOpUH, 3aKoHbI (mepuoamnueckui 3axon JI. M. MeHneneeBa, Teopus CTPOCHUs
oprannueckux BemecTB A. M. byrnepoBa, 3akOoH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH
COXpaHEHUS U TPEBpAIICHHs DHEPrUM TPH XUMHUYECKUX PEeaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMUHU, MHUPOBO33PEHUECKHE 3HAHUS, JIeKAllMe B OCHOBE MOHHUMAaHHSI
MPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX SBICHHI;, TMPEACTaBICHUS O MeXaHU3Max
XUMHUYECKUX pEaKIui, TEepMOJUHAMUYECKHMX ¢ KHUHETUYECKHMX 3aKOHOMEPHOCTSX HX
MPOTEKAaHUsS, O B3aMMHOM BIHUSHHH aTOMOB U TPYII aTOMOB B MOJIEKyJlax (MHIYKTHUBHBIA H
Me3oMepHbId d3QdexTrl, opueHTanTsl | u |l pona); dakrorormdeckue cBeneHUS O CBONCTBAX,



cocTaBe, MOJyYeHUH M 0€30TTaCHOM MCIOIb30BAHUH BAKHEUIITNX OPraHMUECKUX BEIIECTB B OBITY
U IPaKTUYECKOM JEATEIbHOCTH YEJNOBEKa, OOLIMX HAYYHbIX MPUHLIMIAX XUMHUYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE MMPOU3BOACTBA METAHOIA, EPEPAOOTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTepHbIC MTPU3HAKU MMOHITUHN, YCTAHABINBATh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE TIOHSITHS [IPU ONIMCAHUM COCTaBa, CTPOECHUS U
CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BAaTh XMMHUYECKYIO CUMBOJIMKY JUISl COCTABJICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPTaHUYECKHUX BEIECTB;

COCTaBJIAITh ypPaBHEHMS] XUMHUYECKMX pEakuid U pacKpelBaTb HX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMIl MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOTO
OaaHca HJTUX peakIui, peakluii HOHHOTO OOMeHa MYTEM COCTaBJIEHUS UX TOJHBIX |
COKpAILEHHBIX MOHHBIX YPABHEHMI;

M3rOTaBIMBATh MOJEIM MOJIEKYJd OpraHMYeCKUX BEIIEeCTB Ul WJUIIOCTpAlMM  HX
XMMHUYECKOTO U IMPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUI: yCTaHABIMBATh IPUHAIEKHOCTb U3YYEHHBIX OPraHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KIacCcy/Tpynie COeIMHEHUH, 1aBaTh UM
Ha3BaHUs o0 cucremarmdeckoid HoMeHkarype (IUPAC) u mpuBoAnTh TpUBHAIFHBIC Ha3BaAHMSI
JUIS  OTAETbHBIX TPEJCTaBUTENEH OpPraHWYecKMX BEUIECTB (STWJICH, AaleTWJieH, TOJIyod,
[NIMLEPUH, STUJICHIJINKONb, (eHos, Qopmanpiaeru, ameraabAerui, aleToH, MypaBbHHAs
KHCJIOTa, YKCYCHAasi KHCJIOTa, CT€apHUHOBas, OJIEMHOBAs, MaJbMUTHHOBAs KHUCJIOTHI, TJIUIIMH,
aJlaHUH, MaJIbTO3a, (PPYKTO3a, aHWJINH, JUBUHUJ, U30IIPEH, XJIOPOIIPEH, CTUPOJI U IpyTHUe);

C(OPMHPOBAHHOCTb YMEHHUS ONPEAETIATh BHUJA XUMHUYECKOW CBSI3M B OPraHUYECKUX
COEJMHEHUX (KOBAJICHTHAsl U HOHHAs CBSI3b, G- U M-CBsI3b, BOJOPOAHAs CBS3b);

C(OPMHUPOBAHHOCTh YMEHHUS NPUMEHATH MOJIOKEHHUS TEOPUU CTPOECHUS OPraHMYECKHUX
BemecTB A. M. bytiepoBa aiis 0ObSICHEHHs] 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTPOCHUS;

C(OPMHUPOBAHHOCTh YMEHHUH XapakTepU30BaTb COCTaB, CTPOEHHUE, (QU3MUECKHE U
XMMUYECKHE CBOMCTBA TUIINYHBIX IPEACTaBUTENEH pa3IMUHbIX KJIACCOB OPraHUYECKUX BEIIECTB:
QJIKAHOB, LMKJIOAIKAHOB, AJKEHOB, AJIKaJUEHOB, AJKUHOB, apOMATHYECKUX YIJIEBOJOPOJIOB,
CIIMPTOB, AlbJETUA0B, KETOHOB, KApOOHOBBIX KUCIIOT, NMPOCTBIX U CIOXKHBIX 3(HUPOB, KUPOB,
HUTPOCOEANHEHUH U AMUHOB, aMUHOKHUCIIOT, OEJIKOB, YTJI€BOJOB (MOHO-, AU- U MOJUCAXAPUIOB),
WUIIOCTPUPOBATh TEHETHYECKYI0 CBA3b MEXJIy HHMM YPAaBHEHUSIMH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIMi ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OPMYII;

C(OPMHUPOBAHHOCTh yMEHMsI MOATBEP)KIaTb HA KOHKPETHBIX IpHUMEpax Xapakrep
3aBHCUMOCTU PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KPAaTHOCTU M THIIA
KOBAJICHTHOH CBSI3U (G- U T-CBSA3M), B3aUMHOTO BJIMSIHHSI aTOMOB U I'PYII aTOMOB B MOJICKYJIaX;

C(OPMHUPOBAHHOCTh YMEHMSI XapaKTepU30BaTb HCTOYHHUKU YIJIEBOJOPOJHOTO ChIPbs
(HedTh, MPUPOAHBIA ra3, Yroyb), CIOCOOBI €ro mnepepaboTKH M IMPaKTHUECKOE NpHUMEHEHHE
MPOIYKTOB NepepaboTKH;

Cc(OPMHUPOBAHHOCTh BJAJEHUS CHCTEMON 3HAaHUM O eCTECTBEHHO-Hay4YHbIX MeETOoJax
MO3HaHUA — HAOJIOJEHUM, H3MEPEHHH, MOJICIUPOBAHUY, OSKCIIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) U YMEHUSI IPUMEHSATh 3TH 3HAHUS;

C(OPMHUPOBAHHOCTh ~ YMEHHUS IPUMEHSATh OCHOBHbBIE  ONEpaIllMM  MBICIUTEIbHON
NEeATeNbHOCTH — aHalM3 U CHHTE3, CpaBHEHHE, O000OIIeHHEe, CHUCTEMaTHU3alllio, BBISBJICHUE
IIPUYHUHHO-CIIEACTBEHHBIX CBA3EH — AJI U3yUEHUS CBOMCTB BEILECTB U XUMHUUYECKUX PEAKIIUI;



C(bOpMI/IpOBaHHOCTB yMCHPIfII BBISIBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C IOHSATUSIMU U
NPECTaBICHUAMU JPYTHX E€CTECTBEHHO-HAyYHBIX NPEIMETOB JUIg 0ojieeé OCO3HAHHOTO
IMOHUMAHUA CYIIHOCTU MATCPpHUAJIBHOIO CAMHCTBA MHpPA, UCIIOJIB30BAThb CUCTCMHBIC 3HAHUS IIO
OpFaHquCKOﬁ XUMHUHN I O6’b$ICHCHI/I$I W IIPOTHO3UPOBAHUA SIBJ'IGHI/If/'I, HUMCHOIIUX €CTCCTBCHHO-
HAy4HYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUH: MPOBOIUTH PACUYETHl IO XUMHUYECKUM (opMmynam W
YPaBHEHHUSIM XUMHUYECKUX PEAKIHi C HMCIOJb30BaHHEM (H3MYECKUX BEIMYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapPaKTEPU3YIOIIUX BEHIECTBA C KOJHMYECTBEHHON CTOPOHBI:
paC‘-IéTI)I II0 HAaXOXKJICHUIO XUMHAYECKOU (I)OpMy.IILI BEIIECTBA IO U3BCCTHBIM MACCOBBIM OOJIAM
XUMHMUYECKUX 3JIEMEHTOB, IPOJYKTaM CrOpaHus, IJIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(hOopMUPOBAaHHOCTh YMEHHUI: MPOTHO3UPOBATh, aHAJTU3UPOBATH M OIICHUBATH C TO3UIUH
HKOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUS OBITOBOM M TPOM3BOJCTBEHHOW JEATEIHOCTH
YEJIOBEKa, CBS3aHHOM C TepepabOTKOM BEIIECTB, HCIOIB30BATh TIOJYyYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX pELIEHUH MTPOOJIEM B CUTYaLIUsX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAaHHOCTh YMEHUM: CAMOCTOSITENIbHO TUIAHUPOBATh M MPOBOJIUTH XUMUUYECKUMA
OKCIICPUMCHT (HOJ'Iy‘—IeHI/Ie N U3YyUYCHUC CBOMWCTB OpPraHu4e€CKuX BCIICCTB, KAYECCTBCHHBIC PCAKIINU
VIIIEBOJOPOJIOB  PA3IMYHBIX KJIACCOB W KHCJIOPOJCOMEPKAIUX OPTaHWYECKUX BEIIECTB,
PEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJad 110 PpacllO3HABAHHUIO OPraHUYCCKUX BGHI@CTB) C
coOnroieHreM TMpaBuil  0e30MacHOTO  OOpalieHuss C BelmecTBaMHM M JabopaTOPHBIM
obOopynoBanuem, (HOpMYyITHpPOBAaTh IIENb HMCCIECIOBAHUS, IMPEICTABIATh B PA3IUYHON (hopme
PE3YIBTAThI DKCIICPUMCHTA, aHAJIM3UPOBATH ¢ OUCHHUBATH UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTb YMEHUM:

coO01aTh TMpaBUJIa DKOJIOTHYECKH IIEJIECO00Pa3HOTO TOBEACHUSI B OBITY M TPYAOBOM
NESITeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 3I0pOBbs, OKpYKAlolled HPUpPOIHON cpensl u
JNOCTHXEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JEMCTBHUS Ha KUBBIE OPraHU3MbI OMNpPENesIEHHBIX
OpraHMYECKUX BEIeCTB, HOHUMas cMbich nokazatens [T1K;

aHAJIM3UPOBATh  1€1€cO00pa3HOCTh  NPUMEHEHHs]  OPraHMYeCKUX  BEIIeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILEHUS PUCK-TIOJIb3a;
chOpMUPOBAHHOCTh ~ YMEHHUH: OCYIIECTBIISITH II€JICHANIPABICHHBIM TMOUCK  XUMHYECKOU
uH(popMalUKd B pa3jMYHBIX MCTOYHMKAX (HayyHas U y4deOHO-Hay4yHasl JUTepaTypa, CpelcTBa
MaccoBoil uH(popMauuu, MHTepHET U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
uHpopmalrio, rnepepadarpbiBaTh €€ U UCIMOJIB30BaTh B COOTBETCTBUU C MOCTaBICHHOW ydeOHOM
3aJ1avuen.

TemaTu4eckoe MJIAHNPOBAHUE

BocnurareqbHblii moTeHHUAJd y4deOHOro mpeamera «Xumusp» 10 kiace peanmsyercsi ¢
yuyeToM padoyeil NpOrpaMMbl BOCTIMTAHUS U MPeIyCMATPUBAET:

- YCTaHOBIIEHUE MEXIPEJAMETHBIX CBA3€H XUMUU C IPYTUMH HayKaMu: HUCTOpHEH, reorpaduei,
MaTeMaTHKOH, (PU3UKOM, TUHTBUCTUKOM;

- U3YUCHUC MATCPHUAIIOB O HAYUYHBIX OTKPBITHAX, JTUYHOCTHBIX KAUYCCTBAX M 3aCJIyIraX YYCHBIX, B
TOM YHUCJIC PYCCKUX;

- BKIIFOUCHHUC B COACPIKAHUC y‘IC6HBIX 3aHATHH Marcpurajia, HO3BOJIAOIICTO PACKPBITE CYIIIHOCTD
OKOJOTHYCCKHX HpO6JICM U CIOCOOBI MX peuicHuA: 0 NpCACIbHO ,Z[OHyCTHMOf/'I KOHIOCHTpAun
OITIaCHBIX BCIICCTB,



- 00 UCTOYHMKAX 3arpsI3HEHUN 1 MEpax Mo 00eCeueHUI0 KOJIOTHUECKON 0e301aCHOCTH;
- 0 3aMEHE TPAJIMIHUOHHBIX XUMUYECKUX IMPOU3BOJICTB TEXHOJIOTHUSIMU «3EJICHON XUMUNY;

- (popMupoBaHEe HaBBIKOB TPAMOTHOTO M O€30MacHOTr0 OOpaIIeHuUs C BEIIECTBAMH,
HE0OXOIMMBIMHU B TIOBCETHEBHOMW )KM3HH: 3HAKOMCTBO ¢ HH(POpPMaIKel 0 BemecTBax ObITOBON
XUMMH, OIIBITAX C HUMU;

- BKJIIOYCHHE B COJICPIKAHUE YPOKOB HHPOPMAIIMH O PA3BUTHH XHMHYECKON HAYKH B HAIICH
CTpaHe, POJIM XUMUYECKOW MPOMBILIJIEHHOCTH B 3KOHOMUKE PD;

- IEMOHCTpAIHsI BAXXKHOCTH XMMHUYECKHX 3HAHUU B BBIOOPE PO(ecChu, CBI3aHHOW ¢ XUMUEH, U
pacKpbITUE TEPCIEKTUB JaHHOTO BHIOOPA



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. Teoperuyeckue 0OCHOBbI OPraHN4YeCcKOi XMMHHU
IT i .T
11 erpocnm opramcerns cosumemii A M. 8 bbmorera 10K
' P P 8 e https://m.eds00.ru/d69df650
byrneposa
Hroro mo pazmeny 8
Pasznesa 2. YriieBoaopoanbl
21 [IpenenbHbIe YrIeBOIOPOABI — AJKAHBL, 5 bubnuoreka [IOK
' [UKJIOAJTKAHBI https://m.edsoo.ru/d69df650
99 HenpenenbHbie yrieBoIOPOIbI: aJKEHBI, 14 1 bu6mmoreka [IOK
' AJIKaJEHBI, AIKHUHBI https://m.edso0.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHCCKHC YIJICBOZOPO/LI (apeHbl) https://m.edso0.ru/d69df650
24 [IpupoiHbIE HCTOYHUKH YTIIEBOIOPOIOB U MX 4 bubnmuorexa [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
2.5 ["anoreHnpou3BOIHEIC YTIIEBOJIOPOI0B 4 1 Bubmmorexa LIOK
' P FHIPIE YHICBOAOPOA https://m.edsoo.ru/d69df650
Hroro no paszneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeJuHEHNs
3.1 Cruptsl. DeHon 11 1 bubnuoreka [IOK



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

https://m.edso0.ru/d69df650

KapOoHuIbHBIE COCTUHEHUS: alIbJICTUIBI U

bubmmoreka [{OK

2 .K . 21
3 keroHbl. KapboHoBbIe KUCIOTHI. CIIOKHBIE https://m.eds00.ru/d69df650
a¢upsl. XKups
bub6mmoreka [{OK
3.3 v 9
HICBOAH https://m.edso0.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus
bu6moreka [IOK
4.1 A LA .b 12
MIHHEL AVHHOKHETOTEL BETIH https://m.eds00.ru/d69df650
Hroro mo pazgeny 12
Pasznen 5. BoicokoMoJieKy/JIsIpHbIE COeIMHEHUS
5.1 BricokoMoIeKyIsIpHBbIE COSTMHECHUSI 5 Bubnuorexa LIOK
' P A https://m.edso0.ru/d69df650
Hroro mo pazgeny 5
[IpomexyTouHas aTTecTalus. 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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Ne n/mt Tema ypoka Konnuectso [Hara
4acoB 10 IJIaHY dbaxr

1 [IpenMer u 3HaYeHHE OPraHUYECKON XUMUH, PEACTABIEHUE O MHOTOOOpa3H OpraHu4eCKUX 1
coeMHeHU. MTHCTpyKTax 1o TeXHHuKe 0€30MacHOCTH.

2 DJEeKTPOHHOE CTPOCHUE aToMa yriiepoa (0OCHOBHOE M BO30YXIEHHOE COCTOSIHUS). BaneHTHbIe 1
BO3MOXHOCTHU aToOMa YIJjiepoJa.

3 XuMHYecKas CBSI3b B OPraHU4YECKUX COETUHEHUSIX. MexaHu3Mbl 00pa30BaHusl KOBAaJIEHTHOMN 1
CB$I3M, CIIOCOOBI pa3pbIBa CBSA3ZEH.

4 Teopus crpoeHust opraHnndeckux coequHenuii A. M. byrneposa. 1

5 Buns! nzomepun: CTPYKTYPHas, IPOCTPAHCTBEHHAS. OnexTpoHHbIE 3P (HEKTHI B MOJIEKYJIax 1
OpPraHMYECKUX COCAMHEHUH.

6 [IpencraBnenne o knaccuukauy u cucrematrndeckas HomeHknarypa (IUPAC) opranndecknx 1
BEIIECTB.

7 Knaccudukanus peakmnuii B opraHu4ecKOid XUMUH. 1

8 CucremaTtu3zanus 1 00001IeHre 3HaHUH 10 TeMe: « TeopeTnyecKkue OCHOBBI OpraHU4YEeCKON 1
XUMHUNY.

9 AJIKaHBI: TOMOJIOTHYECKUH P, 001as popMysa, HOMEHKIATYpa U U30MEpHsl, HIICKTPOHHOE U 1
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI.

10 dusnyueckue U XUMHUYECKHUE CBONCTBA AJIKAHOB. 1

11 Haxosxnenue ankano B mpupoje. CriocoObl MOTydeHUsT U TPUMEHEHHE aTKaHOB. 1

12 [uknoankansl: o0as popMysa, HOMEHKIATYpa U U30MepHUsl, 0COOCHHOCTU CTPOEHUS U 1
XUMUYECKUX CBOMCTB, CHOCOOBI MIOJyYEHHUsI U IPUMEHEHHUE.

13 Pemienune pacuéTHbIX 3aau Ha ONpPEAEICHNUE MOJIEKYIIIPHON (hOPMYIIbI OPraHUYECKOTO 1
BEIIECTBA 10 MAaCCOBBIM JI0JIIM aTOMOB JIEMEHTOB, BXOJISIIUX B €r0 COCTAB.

14 AJIKeHbI: TOMOJIOTUYECKUH P, 0011ast popMysia, HOMEHKIATYpa, 3JEKTPOHHOE U 1
IIPOCTPAHCTBEHHOE CTpOoeHUE MOIeKys. CTpyKTypHas U LIMC-TPAaHC-U30MEPHsl AJIKEHOB.

15 dusnueckue U XMMU4eCKre CBoHcTBa aikeHoB. [IpaBuno MapkoBHHUKOBA. 1

16 CrniocoObl MoJTy4yeHHs. U IPUMEHEHUE aJIKEHOB. 1

17 IIpakTnuyeckas padora Ne 1 o teme: "[lonydenne sTuieHa 1 U3y4eHHUE €ro CBOMCTB'. 1

18 Pemienune pacu€THbIX 3aa4 Ha OTpeieICHUE MOJIEKYJIIPHON (hOPMYIIbI OPraHMYECKOTO 1
BEIIECTBA.

19 AJKaJIMeHbl: CONpPsDKEHHbIE, N30JIMPOBAaHHbBIE, KyMYIHpOBaHHbIE. OCOOEHHOCTH 3JEKTPOHHOTO 1

CTPOCHHUSI.




20

XHUMHUYECKHE CBOMCTBA CONPSKEHHBIX TUECHOB.

1
21 CrniocoObl mosTyyeHHs U NPUMEHEHUE alTKaJueHOB. 1
22 AJIKMHBI: TOMOJIOTUYECKUN P, 00mIast popMyra, HOMEHKIIATypa, SIEKTPOHHOE U 1
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ, (PH3MUECKUE CBONCTBA.
23 XUMHYECKHE CBOMCTBA AJIKUHOB. 1
24 KauecTBeHHBIE peakiuy Ha TPOMHYIO CBSI3b. 1
25 CriocoObl MosTy4eHus: 1 TPUMEHEHUE aJIKHHOB. 1
26 Pemenue 3a1a4: pacy€Thl 0 ypaBHEHHIO XUMHUYECKOW PEaKITHH. 1
27 Cucremaru3zanus 1 0000IIEHUE 3HAHUM 110 TeME: <Y TIEBOI0POIBD. 1
28 ApeHBI: TOMOJIOTHYECKHUH psif, 0011ast popMyiia, HOMEHKIIATypa. DIEKTPOHHOE U 1
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ O€H30J1a U TOJIyoJIa, X (PU3NYECKHEe CBOWCTBA.
29 XUMHYECKHE CBOWCTBA apEHOB: PEAKIIMH 3aMEILIEHUSI. 1
30 XUMHUYECKUE CBOMCTBA aPEHOB: PEAKIIUHU TTPUCOCTNHEHUS, OKUCIIEHNE TOMOJIOTOB OEH301a. 1
31 Oco0eHHOCTH XMMHYECKHUX CBOWCTB CTUPOJIA. 1
32 Pemrenne pacu€THBIX 337249 Ha OTIPEICIICHNE MOJICKYIISIPHON (DOPMYITBI OPTaHUIECKOTO 1
BEIIECTBA.
33 CrocoObl MoTy4eHHsI ¥ TPUMEHEHNE apEHOB. 1
34 ['eHeTHveckas CBSI3b MEXKIY Pa3IMYHBIMU KJIaCCaMH yIJIEBOJAOPOJIOB. 1
35 PacuéTel o ypaBHEHUSIM XUMUYECKUX PEAKITUH. . 1
36 [Ipuponnsrtii ra3. [lomyTHbie HEPTIHBIC TA35HI. 1
37 KameHHbI#1 yroJib ¥ IPOIYKThI €0 EPepadOTKH. 1
38 Hedtb 1 ciocoOw! €€ nepepadoTku. [I[puMeHeHne mpoayKToB repepaboTKu HEPTH. 1
39 I'enetnyeckas cBs3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTIIEBOJIOPOIOB. 1
40 ["anoreHonpon3BoAHbBIE YTIIEBOAOPOIOB: JIEKTPOHHOE CTPOCHHUE; PEaKIIMK 3aMEeIeHUS 1
raJIOreHa.
a1 JleiicTBHe 1IeI0Ye Ha TaJOreHnPON3BOHbIE. B3anuMonelicTBre AUranoreHaaIkaHoB C MarHUEM 1
Y IIUHKOM.
42 Cucrematu3zanus 1 0000IeHue 3HaHUH 10 pazzeny "YTriaeBo1opois!" 1
43 KonTtpoabsnas pabora Nel no teme: "Yranesonopozas!” 1
44 [IpenenpHbIE OJTHOATOMHBIE CIIMPTHI: TOMOJIOTUYECKUH psiJl, 001as Gpopmyna, CTpoeHHe 1
MOJIEKYJ, U30Mepus, HOMEHKJIATypa, KIaccupukays, Gu3ndeckue CBOWCTRA.
45 XUMHUYECKHE CBOMCTBA MPEEIbHBIX OJHOATOMHBIX CIIUPTOB. 1




46

CrniocoObl mosTy4eHHs 1 IPUMEHEHNUE OJJHOATOMHBIX CITUPTOB.

[TpocTsie 3¢hupbl: HOMEHKIIATYpa U U30MEPHsL, 0COOCHHOCTH (PU3MUECKUX M XUMHYECKHX

1
47 . 1
CBOWCTB.
48 MHOT0aTOMHBIC CITUPTHI: ITUIICHTIINKOJIb U TIUICPUH, HX (U3NICCKUE M XUMUIECKHE CBOMCTBA. | 1
49 CrniocoObl MoNTydeHHs 1 TPUMEHEHUE MHOTOATOMHBIX CITHPTOB. 1
50 deHoI: CTpOCHNE MOJICKYITBI, Pu3udeckue cBoiicTBa. ToKkCHUHOCTD (heHoIa. 1
51 XuMH4ecKue CBOMcTBa (hpeHoa. 1
52 CriocoObl 1oJsTyuyeHus: ¥ IpUMeHeHue GpeHoa. 1
53 IIpakTnueckas padora Ne 2. Penienue skciepuMeHTalIbHBIX 3aa4 110 TeMe: "CrnupTsl U 1
(denoubr".
o4 CucremaTtu3zanus 1 06o01eHne 3Hanui o teme: «Crnuptel. Denoun”. 1
55 AJTBJICTU/IBI I KETOHBI: 3JICKTPOHHOE CTPOCHUE KapOOHWIIBHOW TPYIIIBI; TOMOJIOTHUECKUE PSIIbI, 1
obmas Gopmysa, H30MepUs 1 HOMEHKJIATypa.
56 AJTbIeTHIBI ¥ KETOHBI: (PM3HUECKUE CBOMCTBA; PEaKIIUU TPUCOCIHMHEHUS. 1
57 Peakunn okHCIIEHUSI 1 KAUECTBEHHBIE PEAKIIUH AJIbJIETUJIOB U KETOHOB. 1
58 CriocoObl MOTy4YeHUS abJACTHI0OB U KETOHOB. 1
59 OHOOCHOBHBIE TIPE/IeNIbHBIE KAPOOHOBBIE KHCIIOThI, 0COOCHHOCTH CTPOSHUS UX MOJICKYI. 1
60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX KHCIIOT, MX (DU3UYECKHUE CBOUCTBA. 1
61 XUMHYECKUE CBOMCTBA MPEACITbHBIX OTHOOCHOBHBIX KApOOHOBBIX KHCIIOT. 1
62 OcoOEHHOCTH CBOWCTB MYPaBbUHOW KHCIOTHI. MHOTOOOpa3ue KapOOHOBBIX KHCIIO.T 1
63 Oco0eHHOCTH CBOICTB: HETIPEAETbHBIX M ApOMATUYECKIX KAPOOHOBBIX, TUKAPOOHOBBIX, 1
TUAPOKCUKApOOHOBBIX KUCIOT. [IpeacTaBuTeny BoICIINX KApOOHOBBIX KHCIIOT.
64 [ToHsaTHE O MPOM3BOIHBIX KAPOOHOBBIX KUCIIOT. 1
65 CriocoObl mostydeHus: U NpuMeHeHrne KapOOHOBBIX KHCIIOT. 1
66 CrnosxHble 3(hUpbl: TOMOJIOTHYECKUH psill, 001mas Gpopmyra, u3oMepusi 1 HOMEHKIIATypa. 1
67 dusnvecKkue 1 XMMUYECKHE CBOMCTBA A(UPOB. 1
68 Pemenue pacu€THbIX 3a1a4: 10 YPaBHEHHIO XUMUYECKOM pEaKIuu, Ha OTpeieNieHUue 1
MOJIEKYIISIpHOM (hOPMYJIbl OPraHUYEeCKOTO BEIIECTBA.
69 IIpakTuuyeckas padora Ne 3. Pemenue skcnepuMeHTaNbHbIX 337a4 1o TeMe "KapOoHoBbIe 1
KUCIOThL. ClokHbIe H3GUpHI".
70 XKupsl: crpoeHne, pU3NUECKUe U XMMUYECKHE CBOMCTBA (TUAPOIIN3). 1
71 Oco0eHHOCTH CBOMCTB JKUPOB, COJIEPKAIINX OCTATKHU HETIPEIeIbHBIX KUPHBIX KUCIOT. XKupei B | 1




IIPUPOJIE.

MBb11a Kak cOJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX Motolee aeiicrsue. [lonsTue o

72 cuHTeTHYecKux Morouux cpeacrax (CMC). !

73 I'eneTrueckas CBsI3b YIIIEBOIOPOJIOB U KUCIOPOICOIEPKAIUX OPIraHUIECKUX BEIIECTB. 1

74 Pacuérel 0 ypaBHEHUSAM XMMUYECKUX PEAKIUMN. 1

75 CucremaTtu3zanus 1 00001eHne 3Hanui o teme: «KapOOHUIIbHBIE COEINHEHUS». 1

76 OO01as XxapakTepUCTUKA YIIE€BOAOB U KiIacCU(PUKAIUS YIiIeBOJ0B (MOHO-, IU- U 1
MOJICAXapHIb).

77 Momnocaxapuapl: (pU3NYECKUEe CBOMCTBA U HAX0XIEHUE B IPUPO/IE. 1

78 [TpuMeHeHue TII0K03bI, €€ 3HAYCHNE B )KU3HEACATEIILHOCTH OPraHu3Ma. 1

79 Jlucaxapuipl: caxapo3a, MaJIbTo3a U JlakTo3a. Haxox/ieHue B mpupo/ie ¥ MpruMeHeHHe 1
JIMCaXapHJIOB.

80 [Tonucaxapuapl: CTpoeHHE MaKpOMOJIEKYJ, GU3NYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHue. | 1

81 [TonsiTHEe 06 UCKYCCTBEHHBIX BOJIOKHAX. 1

82 Pemrenne pacueTHBIX 3324 Ha ONPEICTICHHUE JOJIHA BBIX0/[a MMPOAYKTa PEAKIIMH OT TEOPETHYECKH 1
BO3MOXHOTO.

83 Cucremaru3zanus 1 0000IIeHUE 3HAHUH 110 pa3Aey «YTIEBOIbI». 1

84 KontpoabHas pa6ora Ne2 no treme: "Kucnopoaconepskaiiyue opraHudeckue coequHeHus " . 1

85 AMUHBL: KJTaccupuKaIus, CTpOEHUE MOJIEKYI, o01ias GopMmyna, U30MepHs, HOMEHKJIATypa U 1
(buznyeckue CBOMCTBRA.

86 XUMHYECKHE CBOMCTBA aTM(paTHICCKUX aMHUHOB. 1

87 AHWINH: CTpOEHUE aHWINHA, 0COOEHHOCTH XUMHUYECKUX CBOMCTB aHUIIMHA. 1

88 CriocoObl MoTy4eHHs ¥ IpUMEHEHNEe aTrudaTHIECKUX aMUHOB. 1

89 AMUHOKHUCIIOTHI: HOMEHKJIaTypa u nzomepus, ¢puznyeckue cBoiictBa. OTaenbHbIe 1
MIPEJICTABUTENH 0-AMUHOKHCIIOT.

90 XUMUYECKUE CBOWCTBA AaMUHOKHUCIIOT, UX OMOJIOTHYECKOe 3HaYeHEe aMUHOKUCIOT. CUHTE3 U 1
TUIPOJIN3 MENTHIOB.

91 benku kak mpupoHbIe TOTUMEPBI; CTPYKTYPhI OEITKOB. 1

92 XUMUYEeCKHE CBOWCTBA OEITKOB. 1

93 A3zoTcoaeprkallye reTepolMKIndeckue coeAnHenns. HykinenHoBble KUCIOThI: COCTaB, CTPOSHUE 1
1 OUoJIOTHYECKask POJIb.

94 IIpakTuuyeckas padora Ne 4. Perienue s5KCriepUMEHTANIbHBIX 337124 110 TEME! 1

" A3oTCcoiepKallie OpraHnuyecKre COeTMHEHNs" .




IIpakTnueckas padora Ne 5. Penienue skciepuMeHTaIbHBIX 3aa4 110 TeMe: "PacniosHaBaHue

% OpPraHWYECKUX COCJIMHEHUN".

96 KonTpoabsHas padora Ne3 o Teme: "A30Tcoiepkanine OpraHuIecKue CoeTnHeHus " .

97 OCHOBHBIE TIOHSATHS XUMHH BHICOKOMOJICKYJISIPHBIX COSIMHEHUH M METOIbl MX CUHTE3a —
MOJIMMEPHU3AISI ¥ TIOJTMKOHICHCAITHSL.

98 [Tnactmaccel. YTunuzaius u nepepadoTKa IiacThKa. DJIaCTOMEPBI: HaTypalbHbII
CHHTETHYECKHE KaydykH. Pe3uHa.
BookHa: HaTypanbHBIE, HCKYCCTBEHHBIC, CHHTETHYEeCKHE. [[oMMeps! criennaibHOTO

99 Ha3HAYCHUSI.

100 IIpakTH4eckas paﬁora Ne 6. Pemienue skcriepuMeHTaIbHBIX 3a7a4 10 TeMe: "Pacrnio3HaBaHue
IJ1aCTMAcC ¥ BOJIOKOH".

101 [ToBTOpenue 3a kype "Xumusa" 10 knacca.

102 [Ipomexyrounas artectanus. MToroBoe TeCTUpoBaHHE.







Onucanue MaTepUAJIbHO-TCXHUYECCKOI'0 odecneyeHus

oW

[Iporpamma kypca xumun st 8-11 xiaccoB 00me00pazoBaTeIbHBIX YUPEIKIACHUN
/ O.C.I'abpuensin. — 3-€ u3z., crepeorun. — M.: JIpoha,2006

COopHMK HOPMATHBHBIX JIOKYMEHTOB 1O XUMUH. DelepajbHBIi  KOMIIOHCHT
rocy/lapCcTBeHHOro  cranjgapra. @enepanbHplii  0Oa3sucHbIM  y4yeOHBIH  iaH.-M.;
Hpoda,2000.

'opkoserko M.IO. [Toypounsie paspadborku mo xumun 10kt — M.; «Baxoy, 2006.

LiBetkoB JI.A. Opranndeckas xumust: Yue0. s ydammuxcs 10-11x1. — M.; BJIAJIOC, 2004.
Xumusi. 10 xmacc. ba3oBeiii ypoBeHb: yued. i 00meo0pazoBar. yupesKaeHHi/

O.C. T'abpuensin. — 4-¢ uzn., crepeorurn. — M.:IIpocsemenne, 2019.

Xumusi. 11 xmacc. ba3oBeiii ypoBeHb: yue0d. i 00meo0pazoBar. yupeskaeHHid/

O.C. T'abpuensin. — 4-¢ uzg., crepeorurn. — M Ipoceemenune 2020.

MTO npenmera:

o~ wNE

. Kommerotep.

Ckanep.

Kcepokc.

. YueOHble AucKH (IeMOHCTpaMOHHbIE TabopaTopHsle onbIThl HAa DVD nuckax).
. DNEKTPOHHBIE TOCOOHS (IEKTPOHHBIE HATIISTHBIC TIOCOOHS M0 XHUMUH).

. IHTepHET-peCypCHhI.

7. NaTepakTHBHAS JOCKA
JluTeparypa a5 yuduTesst

1.

COOpHMK HOPMATHUBHBIX JOKYMEHTOB 10 XuMuH. DeaepanbHblii  KOMIIOHEHT
rocyaapcTBeHHOTo  cranaapra. DenmepanbHblii  0a3WcHBIA  y4eOHBIM  IUTaH.-M.;
Hpoda,2000.

I'opxorenko M.IO. Iloypounsie paspabotku no xumuu 10k1. — M.; «Bakoy, 2006.
I[BetkoB JI.A. Opranmyeckas xumus: Yue6. min yudamumxcs 10-11xm. — M.
BJIAZIOC, 2004.

Xomuenko I'.I1., Xomuenko N.I". COopHHK 3a1a4 110 XMMUH JJIs CpEAHEH IKOBL. — M.;
«HoBas BostHay, 2006.

Xumust. 10 xmace. bazoBeiil ypoBeHb: yueO. a1 00meo0pa3oBar. yupesKaeHHid/

O.C. TI'abpuensu. — 4-e uzn., crepeotun. — M.:[lpoda, 2015.

JluTepaTypa ais yyamuxces:

LiBetkoB JLLA. Opranuueckas xumus: Yued. mnsg ywammxcs 10-llkn. — M;
BJIAZIOC, 2004.
Xomuenko ['.II.. ITocobue no xumum s moctynaronmx B BY3el. — M.; «Hosas

BoJtHAY, 2006.

Xumus. 10 knacc. ba3oBblif ypoBeHb: yuel. i 00mmeoOpa3zoBatr. yupeskAeHHiA/

O.C. I'aGpuensn. — 4-e uz1., crepeotun. — M.:/Ipoda, 2015.

DHIUKIONENYECKUil cioBaph roHOro XumuKka. / mon pea. Tpudonosa JI.H.  M.: Ilenaroruxa -
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