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MNOACHUTEJBHASA 3AIINCKA

Pa0Gouasi nporpamMma cocTraBjieHa Ha OCHOBe:

- ®epnepanbublii 3akoH «O0 obOpa3zoBanuu B Poccuiickoit deaepaunun» OT
29.12.2012 Ne 273-®3 (c u3BMEHEHUSIMU U JAOTOTHECHUSIMU );

-IIpuka3z Munucrepcrsa npocsemieHuss PO ot 12 asrycra 2022 r. Ne 732 "O
BHECEHUH H3MEHEHH B (elepalbHblil TOCYJapCTBEHHBIM 00pa30BaTeIbHBIN
CTaHIApPT CpeaHero  oOmero  o0pa3oBaHUs, YTBEPKACHHBIH  MPHUKA30M
MununctepcTBa oOpazoBanus u Hayku Poccuiickoit @eneparnuu ot 17 mas 2012 r.
No 413"

-  @enepanpHas  oOpa3oBareibHas IporpaMMa CpeAaHero  OOUIeTro
oOpa3oBaHus, yTBEp)KJeHa IpukazoM MunmnpocsBemenuss Poccun ot 18.05.2023
nog Ne 371)

- IlocraHoBienne ['7aBHOrO TOCYJApCTBEHHOTO CAHUTApPHOrO Bpayda
Poccuiickoii @enepanuu ot 28 centsiops 2020r r. N 28 «OO0 yrBep)aeHUU
CanlluH 2.4.3648-20 «CaHuUTapHO-3MIUJIEMUOJIOTHYECKUE  TpeOOBaHHUS K
OpraHu3alysM BOCIHUTAHUS MU OOY4YEHHUs, OTIbIXa W O3J0POBJICHHS JE€Ted U
MOJIOJIC)KW»  (3aperucTpupoBaHo  MwuHucTtepcTBOM  tocTuiuu  Poccuiickoi
deneparuu 3 mapta 2011 18.12.2020r., peructpanuonnsiii N 61573)

- Ilopsimok opraHu3aly U OCYIIECTBICHHS] 00pa30BaTEIbHON 1€ATEIbHOCTH
0 OCHOBHBIM 00II€00pa3oBaTEIbHBIM MpOorpaMMaM - 00pa3oBaTelbHbIC
porpaMmMbl HAa4aJbHOTO OOIEro, OCHOBHOTO OOINET0 U CPEIHErO OOIIeTro
obpazoBanus ( Ilpuka3z MunucrepcrBa mpocsemenus Poccun ot 22.03.2021 Ne
115, 3apeructpupoBan MunuctepctBoM roctuiiuu PO 20.04.2021r. Ne 63180)

- ITpukaz Munnpocsemenus Poccun ot 21.07.2023 N 556 "O BHeceHuun
u3meHeHuit B npuioxkenus N 1 u N 2 x mpukasy MuHucTepcTBa MpOCBEIIECHUS
Poccuiickoit @eneparun ot 21 centsiops 2022 r. N 858 "OO yrBepxaeHun
(benepasibHOrO TMeEpeuHs Y4YeOHHMKOB, JONYIIEHHBIX K MCHOJB30BAHUIO TIPH
peanu3aldd HMMEIOIIMX TOCYJApCTBEHHYIO aKKpEAUTAIMI0 00pa3oBaTesbHbIX
nporpaMM Ha4yaJlbHOTO OOIIEro, OCHOBHOrO OOIIEro, CpeIHero OOIIero
oOpa3oBaHus OpraHu3alUsIMH, OCYUIECTBJISIOIUMU 00pa3oBaTeNbHYIO
NeATEIbHOCTh, M  YCTAHOBJIEHUS  MPENEIBHOTO  CpPOKa  HCIOJIb30BaHUSA
UCKIIIOUEHHBIX YueOHHKoB" (3apeructpupoano B Muntocte Poccuu 28.07.2023 N
74502)

- OcHoBHast oOpazoBatenbHass nporpamma COO MBOY «KiroueBckas
COL».

- YcraB MBOY «Kimrouesckast COLLDy



PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETo oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOR o0Opa3oBarenbHON IPOrpaMMBbl CPEIHETO oO1ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konmenuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE O00pa3oBaTeNIbHbIE MPOrPaMMbI, H
OCHOBHBIX ToNoXkeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmnopsikxenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHSI Ha YpPOBHE YINIYOJIEHHOTO W3Y4YEHUs 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
W3ydyenue nmpeamera, peaqu3yeMoe B YCIOBUAX AU(GEepeHLUPOBAHHOTO,
npo@uiIbHOrO O0Oy4YeHUsl, MPU3BAHO OOECHEUYUTh O0OIIE00pa30BaTENbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO I
aJanTalyy UX K OBICTPO MEHSIOIIHUMCS YCIOBUSAM KU3HU B COLMYME, a TAKXKe IS
MPOJIOJDKEHUS O0Oy4YeHHUs] B OpraHu3alusix npodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 MPUOPUTETHBIX AUCIUILIUH.

B nporpamme 1o XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBUM €  OCHOBOMNOJIAraroUMMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3ynbTaToB O0y4YeHHs M TpPeOOBAHMH K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBHUAETENBCTBOM TOMY SIBIISIFOTCS CJIEAYIOLIME BBINOJIHSAEMBIE MPOrpaMMOil 10
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
NOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHWU, oOlIeil crpaTeruu
oOyueHus, BOCIUTAHUS U PA3BUTHsI O0YUaIOUINXCS CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHM3alMOHHO-TIIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
ONpeJesieHre: MNPUHILIMIIOB CTPYKTYpUPOBAHUS W TOCIIEN0BATEIbHOCTU
U3y4eHUs Y4eOHOTro MaTepuala, KOJIUYECTBEHHBIX M KAau€CTBEHHBIX €ro
XapaKTePUCTHK; MOAX0A0B K (OPMUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTeIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
paMKax WTOroBOM arrectalud B (GOpME €IMHOT0 TOCYJapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[TporpamMma asist yrinyOGn€HHOTO U3yUeHUs! XUMUU:

e YCTAaHAaBIIMBAET WMHBAPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00sA3aTeIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnperycMaTpuBaeT



pacnpeneNeHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JA€T NPUMEPHOE pacHpeleieHUEe YYEeOHOro BPEMEHHU, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO IIeJIe U 3aJlay U3y4YeHUsl MpeMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
MeETaIpeIMETHBIX, MPEAMETHBIX), a Takke C Y4ETOM OCHOBHBIX BHUJIOB
yueOHO-TI0O3HABATENbHbIX JACMCTBUIA  OOydarolmerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XHMHUU TPEIyCMOTpEeHa
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHus. 3a TMpeaernamMd yCTAaHOBJICHHOW MPOrpaMMONl 1O  XHMHH
00s13aTeNIbHON (MHBApUAHTHOW) COCTABJISIONIEH COJEp)KaHMs y4eOHOTO MpeameTa
«XuMHS» OCTAaETC BO3MOKHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsThCS B COOTBETCTBUHM C HANPABIEHUEM KOHKPETHOTO
npoduiist 00yueHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJsiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTeME
nuddepeHIUpoOBaHHOTO OOY4YEHHUsI Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YINIYOJEHHOIO U3Y4YEHHUS HalpaBlIeH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloOM  IOJIYYEHUS  XHUMHYECKOIO
oOpa3oBaHusI B paMKaX W3yYCHUS CHEIUATBHBIX ©CTECTBCHHO-HAYYHBIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro NpodeccHoHaIbHOTO
oOpa3zoBanus. B 3Toll CBs3M H3yueHHE MpeaMeTa «XHUMHsD OPUEHTHUPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKU OOYYAIONIMUXCs, BEIOPABIIUX OMPENEIEHHBIN MPOohUTh
oOy4eHus1, B TOM YHCIIE C IEPCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUSI XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHaibHOr0 oOpazoBaHus. Hapsiay ¢ aTum,
B cBere TpeboBanuit PI'OC COO Kk mIaHUpPyeMbIM pe3yJibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CPEAHETro 001ero oOpa3oBaHUS
U3ydeHue ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKE Ha pELICHHE 3a]a4
BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHS OOyyaroumxcs, Ha (OpMHpPOBAHUE Yy HHX
OOILIEUHTEIIEKTYaJIbHbIX YMEHHUM, YMEHUM pallMOHANU3alMK y4eOHOTO Tpyla |



O00OOMIEHHBIX  CMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBisiomuMu ipeAMeTa «XUMHUs) Ha YPOBHE YIIyOJEHHOTO H3Yy4eHUs
ABJIAIOTCSL YIUIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [lpu onpeneneHuu Moaxo/10B K 0TOOPY U CTPYKTYPHOM
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B NPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOTO0 W yriyOJIEHHOTO
YpOBHEW U3yueHUs MpeaAMETA.

OcHoBy cojepkaHus KypcoB «OpraHudeckas xumus» ©u «OOmas u
HEOpraHWYeCcKass XHUMHS» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yUEHHs IpeaMera. JDTa CUCTEMa
3HAHWI MOJy4YaeT ONpeNeIEHHOE TEOPETHUYECKOE JOMOJHEHHUE, MO3BOJISIOINIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHHs MpeaMera oOecreueHa
BO3MOYKHOCTh 3HAYHMTEIILHOTO YBENMUYCHUS OOBEMAa B3HAHWMA O XUMHYECKHX
AJIIEMEHTaX U CBOMCTBaX MX COECIMHEHUU HAa OCHOBE PACHIMPEHHUs U yriayOJeHus
IPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEAKIUH, pACCMATPUBAEMBIX C TOYKU 3PECHUS XUMUYECKON KUHETUKHU
U TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuopnueckou
CUCTEMBI ~ XHMHYCCKHUX  DJIEMCHTOB Oazupyercs HA  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKHUX TPECTABICHUSAX O CTPOCHUU aToMa. XMMHUYECKasl CBS3b
OOBSCHSETCS] C TOYKU 3PEHUS IHEPTreTUUECKUX U3MEHEHUN Mpu e€ 00pa3oBaHUU U
pa3pylieHuH, a TaKKe ¢ TOYKH 3pEeHHs] MEeXaHU3MOB e€ oOpaszoBanus. N3yuenue
TUTIOB ~ pEakuuid  JomojHseTcs  (HOpMUPOBAHHEM  MpEACTaBlIeHUH 00
AIEKTPOXUMHUYECKUX IpoIeccax M 3IEKTPOIU3E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHm4yeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUMN yNemseTcs 0co00e BHUMaHUE BOMIpocaM 00 AJIEKTPOHHBIX 3 deKTax,
O B3aMMHOM BJIUSIHUY aTOMOB B MOJICKYJIaX ¥ MEXaHHU3MaX PEaKIIHii.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIrayOaE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONMpeAeEHHOro npodus (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep [ONOJHEHUH K oOmel cucreme
MPEIMETHBIX 3HAHWN) OKA3bIBAIOT BIMSHUE CMEXKHBIE TIpeIMeThl. Tak, Hampumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMUKO-(pu3udeckoro nmpodusis 60bInoe
3HaueHUe OyIyT MMETh AJIEeMEHThl yueOHOro martepuana no odmed xumuu. [Ipu
U3YYEHUHU TMpeJAMeTa B JAHHOM CJy4yae akIeHT OyneT clelaH Ha OOIIHOCTb
METOJ/IOB MO3HAHMS, OONTHOCTh 3aKOHOB M TEOPUW B XUMUU U B (PU3UKE: aTOMHO-
MOJICKYJIIpHAsi Teopusi (MOJEKyJsipHas Teopus B (U3HKE), 3aKOHBI COXPaHEHUS
MacChl W DHEPTUHU, 3aKOHBI TEPMOJMHAMHKHU, DJICKTPOJIN3a, MPEIACTABICHUS O
CTPOEHUU BELIECTB U APYTOE.



B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa Uil KIACCOB XUMHKO-
Oouonornueckoro npoduist OONBLINKN yAENbHBIM Bec OyIeT MMETh OpraHHYecKas
xumusi. B 3TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTH it Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOpPOHl BXOJAT, K MpUMEPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBHI, KakK JUOUAbI, OENIKH, YTIJIEBOJbI, HYKICHHOBBIC
KUCJIOTHI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEICTABUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIy’)KaT OCHOBOM Il HW3Yy4ECHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMupoBaHMs OCHOB HaydyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWI M3y4eHHE NpeaMera «XHUMHs» Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH MpeJIMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHblE NpeaMeThl», «Martemaruka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenuun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOT'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenne
TOM 3aaud Ha YIIYyOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mpearoiaraet
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poid B O0ecredyeHHH
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTeTUIECKON M MHINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HUCTOYHUKOB YHEPTUH, B
00eCleyeHnn PalroOHAIBHOTO MPUPOJONOIb30BaHus, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpefe;

e OCBOCHME CHUCTEMBI 3HAaHHW, JIEKAIMUX B OCHOBE XUMHUYECKOMU
COCTaBJISIIOLICH €CTECTBEHHO-HAYYHON KapTHHBI MUpa: QyHIaMEHTAIbHbIX
IIOHATUN, 3aKOHOB U TEOPUM XHUMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOEGHMU BEIIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHWS XMUMHUYECKUX PEAKUHU, O
XMMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCHEPCHBIX cUCTeMax, 00 00mux
HAy4YHBIX IPUHLUAINIAX XUMUYECKOTO IIPOU3BOJICTBA;



dbopmupoBaHue y O0y4JaroIIIXCs OCO3HaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, i OOBSCHECHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIKM3a U OIICHKHU C MO3UIIMKA SKOJIOTHYECKON 0€30MaCHOCTH TIOCICCTBUN
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM  TMPOU3BOJACTBOM, HCIIOJIB30BAHUEM U  IepepabOTKOM
BEIIECTB;

yrayOjieHue  TPEACTABICHHMM O  HAyYHBIX  METOJax  IO3HaHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB W OOBSICHECHHMS XHUMHYECKUX SIBJICHUM, UMEIONIUX MECTO B
MPUPO/JIE, B MPAKTUYECKOU IESITEIbHOCTH U TOBCETHEBHOM KU3HU.

B mnnaHe peanuzanuu MEPBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  YIIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCMIUTaHUE YOEKIEHHOCTH B TO3HABAEMOCTU SBJICHUM TMPUPOJIBI,
YBOXEHUSI K TIPOIIECCY TBOPYECTBA B O0OJIACTU TEOPETHUYECKUX U
MPUKJIATHBIX HCCIIEIOBAHUNM B XWMHH, (DOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W T[IO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCIUICKTYATbHBIX M TBOPUYCCKUX
criocoOHOCTeM oOyuaronuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMoOOpa30BaHUIO U HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIJIOBHUIO YCTIEITHON MPOo(decCHOHATBLHON U 00IEeCTBEHHOU NESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHWE YMEHUH WM HAaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHHUS,
pPa3BUTHE DKOJIOTHUECKON KYJIbTYpPbI, TPUOOPETEHUE OIBITA OOIIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO6miee 4KnciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpejaHero obiiero oOpaszoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJIENIO).

COIEPKXAHUE OBYYEHUA

10 KITACC



OPI'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpeameT u 3HaUE€HHE OPraHUYECKON XUMHUH, MPEACTABICHHE O MHOrooOpa3uu
OPTraHUYECKUX COCTUHECHUMN.

DJEeKTPOHHOE CTPOEHHWE aToMa YIrjepojaa: OCHOBHOE M BO30YXIEHHOE
COCTOSIHMs. BaneHTHple BO3MOXXHOCTH aTroMa yriepoaa. XUMHUYECKas CBsA3b B
OpPraHUYECKUX COeIMHEHUsX. Turnbpl rudpuans3anuu aTOMHBIX OopOuTanei yriepona.
Mexanu3mbl  00pa3oBaHHsA  KOBAJIEHTHOM cBsi3M  (OOMEHHBIH M JTOHOPHO-
aKUenTopHbIA). TuMBl TEepeKpbIBaHUS AaTOMHBIX oOpOuTanei, ©- U T-CBSA3M.
OpnunapHasi, [BOiHast U TpoiHas cBsi3b. CrOCOOBI pa3pbiBa CBSI3€W B MOJIEKYJax
opranuyeckux BemiecTB. [loHsiTHE O CBOOOIHOM pagukane, HykiIeopwie u
anexTpodue.

Teopus cTpoeHUs OpraHuvecKux coeauueHnii A.M. bytinepoBa n coBpeMeHHbIE
MIPEACTABICHNUS] O CTPYKTYpPE MOJIEKYJ. 3HAUYEHHUE TEOPUHU CTPOCHHS OPraHHUYECKUX
coequHeHN. MoJeKkysipHble U CTPYKTypHbIE (opMyibl. CTpyKTypHbIE (HOPMYIIbI
pa3IMYHBIX BUJOB: pa3BEPHYTas, COKpAIIEHHAs, CKeleTHasd. M3omepus. Buael
M30MEpUU: CTPYKTYpHas, MPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 3PPEKThl B MOJIEKYyIax
OpraHUYEeCKUX COCTUHEHUN (MHAYKTUBHBIN U ME30MEPHBIN 3P(EKTHI).

[IpencraBienne o kiaccupukauu oOpraHudeckux BemiecTB. [loHsTHe o
¢dbynkunonansHOM Tpynmne. ['omonorus. I'omonmoruueckue psiapl. CucTeMaTHYeCKas
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBHanbHblE Ha3BaHMS
OTAEIbHBIX MPEICTABUTEIICH.

OcobenHocti ¥ KiaccupuUKalysg OpraHuueckux peakiui. OKUCIUTENTbHO-
BOCCTAHOBUTEJBHBIE PEAKLINHA B OPTraHUYECKON XUMUH.

OKCNEpUMEHTAIBHBIE METOABbl HM3YyYEHHs BELIECTB M MX IPEBpPALICHUM:
O3HaKOMJIEHHE C 00pa3liaMy OPraHMYECKUX BEILECTB M MaTepHajaMu Ha UX OCHOBE,
OMbBITHl MO TPEBPAILICHUIO OPTaHWYECKUX BEIECTB NpH HArpeBaHuM (TUIaBJICHUE,
oOyriMBaHWE€ M TOPEHHE), KOHCTPYUPOBAHUE MOJENIEH MOJEKYJl OpPraHuYeCKHX
BEILECTB.

YriaeBoaopoasbl.

Anxanbl. ['oMonoruyeckuid psj ajnkaHoB, oOmias ¢opmyria, HOMEHKJIaTypa U
M30MepHs. JIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI AIKaHOB, SP°-
ruOpuau3anms aToOMHBIX OpOuTaneil yriepoaa, o-cBsi3b. DuU3MUECKHE CBOWMCTBA
AJIKAHOB.

XUMHYECKHE CBOMCTBA QJKAHOB: PEAKUWMHU 3aMEIICHUs, W30MEPU3ALUH,
JNETUIPUPOBAHMS, LUKIU3AlUK, MUPOJN3a, KpekuHra, ropenus. [IpencrasieHue o
MEXaHU3Me PeaklUi paguKaJIbHOIO 3aMEICHU.

Haxoxnaenue B mpupoje. CriocoObl MoMydeHus: ¥ MpUMEHEHHE aJKaHOB.



Huknoankanel. O0mas ¢opMyna, HOMEHKIaTypa U u3zomepusi. OCOOEHHOCTH
CTPOCHHSI M XUMUYECKUX CBOMCTB MaJbIX (IIMKJIOMPOIAH, IIUKIO0yTaH) U OOBIYHBIX
(UMKJIONEHTaH, IUKJIOreKCaH) HUKIoalKkaHOB. CrocoObl MOIyYeHUs] U IPUMEHEHUE
U KJIOAJIKAHOB.

Ankensl. ['omosormueckuii psj ankeHoB, oOmmas ¢dopMmysia, HOMEHKIATYpA.
NEeKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOCHHE MONEKYI alKEHOB, SP°-THOPHIA3AIIs
aTOMHBIX opOuTanen yriaepoja, o- U n-cBsa3u. CTpyKTypHas u reomeTpudeckas (Iuc-
TpaHc-) uzomepus. Pu3ndyecKkue CBOMCTBA aJKEHOB. XUMHUECKHUE CBOMCTBA: PEAKIIUU
IPUCOEIMHEHNS, 3aMEIIECHUS B 0-TI0JIO)KCHHE TPU IBOMHOM CBS3U, IOJIUMEPU3ALNN U
okucinenus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu Ha BOWHYIO CBS3b.
CrocoObl OJy4eHHs U IPUMEHEHHE aJIKEHOB.

Anxaauensl. Knaccuduxanus ankagueHoB (COmpsKEHHBIE, H30JIMPOBAHHBIE,
Kymyaupogantsie). OCOOEHHOCTH 3JEKTPOHHOIO CTPOEHUS U XMMHMUYECKHUX CBOWCTB
COTPSKEHHBIX JAUEHOB, 1,2- u 1,4-npucoeaunenue. [lonumepusanus conpsukEHHBIX
nueHoB. CriocoObl MOTYyYEHUS U TPUMEHEHUE aIKaUEHOB.

AnkunHbl. ['oMonoruueckui psiji aJlkuHOB, 00IIas (GopMynna, HOMEHKJIATypa U
U30MepUs. DJEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKHWHOB, Sp-
ruOpuan3anusi aTOMHBIX opOuTanelt yriepona. DU3MUECKHE CBOWCTBAa aJIKUHOB.
XHUMHUYECKUE CBOMCTBA: PEaKIMU MPUCOEAUHEHUS, TUMEPU3ALNA U TPUMEpPHU3AlUH,
oKuciieHHus. KnucimoTHele CBOMCTBA aIKWHOB, UMEIOIIUX KOHUEBYIO TPOMHYIO CBS3b.
KauecTBeHHble peakly Ha TPOWHYIO CBs3b. CHOCOOBI MONY4YEHUS U MPUMEHEHHUE
AJIKUHOB.

ApomMartuyeckue yrieBogopoibl (apeHsl). ['oMonornyeckuit psii apeHoB, o01ast
(dbopmysna, HOMEHKJIATypa U U30MepUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIeKyJibl OeH3oma. Du3ndeckue CBOMCTBA apeHOB. XMMUYECKHUE CBOMCTBA OEH30I1a
U €ro roMoJIOrOB: PEaKUUu 3aMelleHuss B O€H30JbHOM KOJIbLIE M YIJIEBOJAOPOIHOM
panukaie, peakluM  NPUCOCTUHEHHS,  OKHUCIEHHE  TOMOJIOroB  O€H30Ija.
[IpencraBnenre 00 OPUEHTUPYIOIIEM JCHCTBUN 3aMECTUTENCH B OCH30JIbHOM KOJIBIIE
Ha TpUMEpPE AJTKWIbHBIX PaTUKAIOB, KApPOOKCUIBHOM, TMAPOKCUIBLHOM, aMHUHO- U
HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHYECKHUX CBOMCTB CTHpOJIA.
[Tonmumepuzamus cruposa. CrnocoObl MOTY4YEHUS M MPUMEHEHHE apOMaTHYEeCKHX
YIJIEBOIOPOJIOB.

[Ipupoausiii ra3. [lonmytHeie HedTsHble ra3sl. HedTh u €€ mpoucxoxaeHue.
Kamennslii yronb U npoaykTthel ero nepepadotku. CrocoObl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TEepMUYECKHM, KATATMTUYECKUN), PUDOPMUHT, MHUPOJIHU3.
[IponayxTsl nepepaboTKu HEPTH, UX MPUMEHEHHE B IPOMBIIINIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY Pa3INYHBIMU KJIACCAMH YTJIEBOJOPOAOB.

OIEKTPOHHOE CTPOCHHUE TAJNOTCHIPOM3BOJAHBIX YIIIEBOAOPOAOB. Peaknnn
3aMEIIECHNUs] TajoreHa Ha  T'MAPOKCOTPYNIY, HUTPOIpPYIIy, LHAHOIPYIIY,



amuHorpynmy. JleiicTBre Ha rajoreHnpor3BOAHBIE BOJHOIO U CIUPTOBOTO pacTBOpa
mweénoun. B3anmoaencTBUE IUTallOr€HalIKaHOB C MarHueM W UUHKOM. [loHsitwe o
METa/NIOOPTraHUYEeCKUX  COeNUHEHMsIX. VIcmonp30BaHME — TalOT€HIPOM3BOIHBIX
yIIEBOAOPOIOB B OBITY, TEXHUKE U MIPU CUHTE3€ OPraHUYECKUX BEIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsI BEIIECTB M UX MPEBPAIICHUI:
n3ydeHue (PU3NIECKUX CBOWCTB YIJIEBOJIOPOIOB (PacTBOPUMOCTH), Ka4ECTBEHHBIX
peakuii yrieBOJAOPOJOB PaA3JIMUHBIX KIACCOB (0OecIBeuMBaHUE OpPOMHON WU
MOJIHOM BOJIbI, pacTBOpa I€pMaHTaHaTa Kajusi, B3aUMOJCHCTBUE alleTUJIEHA C
aMMHaYHBIM pacTBOpoM okcujaa cepedpa(l)), kauecTBeHHOE OOHapyKEHHE yriiepoaa
U BOJOpPOJia B OPraHMYECKHUX BEIIECTBAX, MOJYYEHHUE STUJICHA U H3YUYCHHE €ro
CBOMCTB, O3HakomjeHue c kojuekiusiMu «Hedts» u «¥Yromp», ¢ obOpasuamu
IJJACTMACC, KAayYyKOB W pE3UHbI, MOJIECIMUPOBAHUE MOJIEKYJl YTIJIEBOAOPOJIOB H
rajOreHIPOU3BOJIHBIX YTIIEBOIOPOIOB.

Kucsiopoacoaep:kanue oprannyeckue coelHHeHHsI.

[Ipenenvubie oaHOATOMHBIE cnUpThl. CTpoeHHUE MOJIEKYJl (Ha TMpuMepe
METaHoJa M 9JTaHoja). ['oMonormueckuid psg, oOmas QopMyna, H3OMEpPHS,
HOMEHKJIaTypa ©  kinaccuduxanusa. Dusudeckue  CBOWCTBA  MPEAENIbHBIX
OJIHOATOMHBIX CIHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: peaKIUMU 3aMelleHus, Jeruaparaiud, OKHUCJICHUS,
B3aMMO/ICHCTBUE C OPTaHMYECKUMH M HEOPraHUYEeCKUMHU KuciaoTamu. KaduecTBeHHas
peakius Ha OJHOATOMHBIE CHUPTHI. J[eMCTBHME 3TaHOJIAa W METaHOJa Ha OpPraHU3M
yenoBeka. CriocoObl MOTyYeHUs U MPUMEHEHNE OJTHOATOMHBIX CITUPTOB.

[IpocTteiec 3¢upsl, HOMEHKIAaTypa U u3oMepus. OcCoOCHHOCTH (U3HMYCCKUX U
XUMHUYECKUX CBOWCTB.

MHoOroaToMHbI€ CHOUPTBI — OTUJEHIJIMKOIL W TiHiepuH. Dusuueckue u
XUMHUYECKUE CBOMCTBA: PEaKLMMU 3aMEUICHUs, B3aUMOJECHCTBUE C OPraHUYECKUMU U
HEOPTraHMYECKUMHU KHUCIIOTaMH, KaUeCTBEHHAsl PEaKiusi HAa MHOTOATOMHBIE CIHUPTBHI.
[IpencraBnenre 0 MexaHW3ME peaKIuii HyKJIeoPMIbHOTO 3amMenieHus. JleiicTBue Ha
opranu3M 4esioBeka. CriocoObl MOTyYeHUs] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CrpoeHue MOJEKYJIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
oenzonpHOTO sAfpa. Pusmueckue cBoiicTBa ¢eHona. OCOOEHHOCTH XUMHUYECKUX
cBoiictB (enonma. KauectBennole peaknmu Ha ¢GeHoN. TOKCHMYHOCTH (heHoma.
Crnioco0bl ostydenus ¥ npuMenenne penona. Genondopmanbaeruanas cMoa.

KapOoHunbHbIE COeAMHEHUS — albJACTU/IBI U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHUJILHOW TpymIbl. ['OMoJlorMYecKrue psabl aibJACTHIOB U KETOHOB, OOIIas
dbopmyna, w3omepus W HOMEHKIaTypa. Dusmyeckue CBOWCTBA albJCTHIOB U
KETOHOB. XMMHYECKHE CBOMCTBA albJACTH/IOB U KETOHOB: PEAKIIMU MPUCOETUHECHHUS.
OxuclieHHe anbJeru/ioB, KauyeCTBEHHbIE peakuuu Ha anbaerujpl. CrnocoOsl
MOJIYYECHHS U IPUMEHEHUE alIbJEr1I0B U KETOHOB.



OmHOOCHOBHBIE TIpeNenbHbIE KapOOHOBBIE KHUCIOTHI. OCOOCHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIJIOT. M30Mepus U HOMeHKiIatypa. PU3HYECKHE CBOMCTBA
OJIHOOCHOBHBIX TPEACIIbHBIX KAapOOHOBBIX KHUCIOT. BojopoaHbie CBSI3M MEXKIY
MOJIEKYJIJaMUd KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOMCTBA: KHUCIOTHBIE CBOMCTBA,
peakiusi dTepudUKAMM, PEaKIUd C YYaCTHEM YIJIEBOJOPOIHOTO paauKaa.
OcoOeHHOCTH  CBOMCTB ~MypaBbUHOW KUCIOTHL. [loHSTHE O MPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CIOXHBIX 3¢upax. MHorooOpa3ue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPEACNIbHBIX M apOMaTUYECKUX KapOOHOBBIX KHUCIIOT,
JTUKapOOHOBBIX KHUCJIOT, THUAPOKCUKAPOOHOBBIX KHUCIOT. IIpencraButenu BhICIIUX
KapOOHOBBIX KHCJIOT: CTEAPUHOBAas, MaJIbMUTUHOBAsA, OJICUHOBAS, JUHO/IE8AS,
JuHONeH08as KUcA0Tbl. CriocoObl MOTYyYEHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble >¢upsl. ['omonorumyeckuii psn, obmias Qopmyna, uzomepus u
HOMEHKJIaTypa. DU3MYecKue U XUMUYECKHE CBOWCTBA: TUAPOJIU3 B KHUCIOW H
IECJIOYHOM Cpelie.

XKupel. Ctpoenue, puU3NUECKUE U XUMHUYECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHCJION W 1IesoyHor cpefe. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKALUIUX OCTATKH
HETPEETbHBIX JKUPHBIX KUCIIOT. JKUpBI B IPUPO/IE.

MpbL1a KaK COJTU BBICIITUX KApOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHUE.

O6mas xapakrepuctuka yrieBogoB. Kinaccudukamus yrieBogoB (MOHO-, AU- U
nonucaxapuabl). MoHocaxapuabl: TJIOKo3a, (pPyKTO3a, Trajakro3a, puodo3sa,
ne3okcupru6o3a. Pusznueckue CBOWCTBA M HaxoKJeHue B mpupoje. POTOCHUHTES.
XUMHYECKHE CBOMCTBA IIFOKO3bl: PEAKLIUHU C YYaCTUEM CIHMPTOBBIX U albACTUIHOU
rpynn, CHOUPTOBOE M MOJOYHOKHCIOe OpokeHue. IIpuMeHeHHe TIIIoKOo3bl, €€
3HAUYECHHUE B JKU3HEACITENBHOCTU Opranu3Ma. [[ucaxapunbl: caxaposa, MajabTo3a U
JaKkTo3a. BoccraHaBnmBaromme M HEBOCCTAHABIMBAIOIIME Aucaxapuisl. [ 'uaponus
nucaxapuaoB. HaxoxaeHue B mpupojie U npuMeHenue. [lonucaxapuabl: Kpaxmad,
[JIMKOTEH U uesuitoio3a. CTpoeHne MaKpOMOJEKyJd KpaxMmala, TIJIMKOTeHa |
1eJuTroN03bl. OU3nUecKUe CBOMCTBA Kpaxmana U LEJUII0JIO3bl. XUMUYECKUE CBOUCTBA
Kpaxmaia: THApPOJIM3, KaueCTBEHHas peaklus ¢ HOJ0M. XHMHYECKHE CBOMCTBa
LEJUTIONIO3bl:  THUAPONM3, TojiydeHue dpupoB uemtonossl. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIEIK).

OKCIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHsS] BEIIECTB M UX MPEBPAIICHUIL:
PacTBOPUMOCTh PA3IMUYHBIX CIIUPTOB B BOJE, B3AMMOJIEUCTBHE ATAHOJA C HATPHUEM,
OKHMCJICHHE JITHWJIOBOTO CIIMPTAa B aJbJIECTUJ HA PACKAJIEHHOM MEIHOW INPOBOJIOKE,
OKHCJIEHHE JTHJIOBOIO CHHUpPTa JUXPOMATOM Kaliug (BO3MOXKHO HCIOJIb30BaHUE
BHUJIEOMATEPHAIIOB), KAaYECTBEHHBIE PEAKUMHW Ha aiuplerujbl (C THUIPOKCUAOM
muammuHcepeopa(l) u ruapokcumom meau(ll)), peakuus raumepuHa ¢ THAPOKCHIOM
meau(ll), xuMuueckne cBOWCTBa pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJICUCTBHE
pacTBopa TIIIOKO3bI ¢ rujpokcuaoM meau(ll), B3anMozaeiicTBue kpaxmana ¢ UOJIOM,



pellIeHre YKCIIePUMEHTaIbHBIX 3a7a4 1Mo TeMaM «CrupThl U ¢peHomnb», «KapboHoBbie
KUCTOThI. ClI0XKHBIE 3()UPBDY.

A3oTcoaep:kaniue OpraHnyecKue CoeAuHeHM.

AMUHBI — OpraHM4eckue Npou3BOAHbIE aMMuaka. Kiaccudukanuss aMUHOB:
anudaTtryeckue U apoMaTUIeCcKue; EPBUYHbIC, BTOPUUHbIC U TpeTuuHble. CTpoeHne
MoJIeKyn, oOmas ¢opmyna, H30MEpHUsi, HOMEHKIaTypa M (DU3MUYECKHE CBOICTBA.
XuMuyeckoe  CcBOicTBa  anmdaTHYECKMX  aMHHOB:  OCHOBHBIE  CBOICTBa,
AIKWIMPOBAHHE, B3aUMOJCHCTBHE IIEPBUYHBIX AMUHOB C a30TUCTON KucimoTou. Conn
AIKUIaMMOHMS.

AHUIVH — NPEACTaBUTEIb AMUHOB apOMaTUYECKOro psiia. CTpoeHue aHWIMHA.
B3anMHoe BiMsgHME TPy aTOMOB B MOJIEKYJIe aHUIMHA. OCOOEHHOCTH XUMHYECKUX
cBoiicTB aHmwiMHA. KauecTBeHHble peakuuu Ha aHWIMH. CrocoObl MOTy4YEHUS U
IpUMEHEHHe anudaTnyeckux aMuHoOB. [lonydeHne aHniIHa U3 HUTpOOEeH3011a.

AmuHokucioTel. HoMeHknarypa u nsomepus. OTAENbHBIE NPENCTABUTENN O-
AMHUHOKHCJIOT: TJIMLIHH, AJTaHUH. PU3NYECKHE CBOMCTBA AMUHOKHUCIOT. XUMUYECKHE
CBOMCTBa AMHHOKHUCIOT Kak aM(OTEpPHBIX OpPraHWYECKUX COCAUHEHUH, peaklus
NOJIMKOH/CHCALlMK, OOpa3oBaHME IMENTUAHOM CBsA3U. buonoruueckoe 3HaueHHE
aMUHOKHCIOT. CUHTE3 ¥ THIPOJIN3 MIENTH/IOB.

benku kak mnpuponseie nosmMepsl. llepBuuHas, BTOpUYHAs M TpPEeTUYHAs
CTpyKTypa OenkoB. XHUMHUYECKHE CBOMCTBAa OENKOB: THAPOJIN3, JEHATypalus,
KaueCTBEHHbIEC PEaKLIUU Ha OEJIKU.

OKCIEpUMEHTAIBHBIE METOABbl M3YyYEHHs BELIECTB M MX IPEBpPALICHUM:
pacTBopeHHe O€IKOB B BOJE, JACHaTypauus OEJNKOB NpU HarpeBaHWUHU, LBETHBIC
peakuuu Ha  O€JIKM, pelIeHHWE HSKCIEePUMEHTANbHBIX 3aJad MO0  TeMaM
«A30TcoJiepKalllie OpraHUYecKHe COeIUHEHUs» U «Pacno3HaBaHHE OPraHMYECKHX
COCIUHEHUI».

BbicokoMouieKkyJIsIpHbIE COeIMHEHUS.

OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEAHSST MOJEKYJsApHas
Macca. OCHOBHBIE METOIbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHUH —
MOJIMMEPHU3AIUS U MOJUKOHEHC AL

[TonmumepHble  matepuansl. Ilmactmaccel  (HOJMATUIIEH, NOJIMIPONUIIEH,
MOJIMBUHWIXJIOPU,  MOJMCTHPOJ,  MOJMMETUIMETAKpUiIaT,  IOJIMKApOOHATHI,
MOJIMATUIIEHTEpEePTaNaT). Y TUIM3auUs U IepepadoTKa MIacTHKA.

DnacToMepbl: HATYypajbHBIM KayuyyK, CHHTETUYECKHUE Kayuyku (OyTaaueHOBBIMH,
XJIOPOIIPEHOBBIH, U30MPEHOBBIN) U CUIMKOHBL. Pe3nHa.

BosnokHa: HaTypaibHble (XJIOMOK, IIEPCTh, HIENK), UCKYCCTBEHHbIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTEeTUYECKHUe (KalpoH U JIaBCaH).



[Tonumeps! crienuanbHOrO Ha3Ha4deHHs (TedIoH, KeBiap, 3IEKTPONPOBOISIINE
MOJINMEPBI, OMOpa3naraeMble OJUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M WX IPEBPALLICHUI:
O3HAKOMJICHHE C 00pasllaMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIbHBIX 3a7a4 1o Teme «Pacrno3HaBaHue
IJJACTMACC U BOJIOKOH).

Pacuérnbie 3anaum.

Haxoxnenue MonekynsipHOM (OpMyINibI  OPraHMYECKOrO0 COEAUMHEHUsS IO
MacCCOBBIM JIOJISIM AJIEMEHTOB, BXOASIIUX B €r0 COCTaB, HAX0XKICHUE MOJIEKYJISIPHOM
(bopMyIIbI OPraHUYECKOTO COSTUHEHHS 10 Macce (00bEMY) MPOIYKTOB CrOpaHHsl, MO
KOJIMYECTBY BellecTBa (Macce, O00BEMY) NPOIYKTOB PEAKUUU W/WIM HCXOIHBIX
BELIECTB, YCTAHOBJICHWE CTPYKTYpPHOH (OpPMyJbl OpraHM4eCKOro BEIIEeCTBa Ha
OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIIOCOOOB IOJIyYEHHS, ONpPEACICHUE 0JIU
BBIX0/Ia IPOIYKTA PEAKLIUN OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanm3anust MeXIIpEAMETHBIX CBA3€EH NPA U3YYEHUN OPraHMYeCKOM xumMuu B 10
KJIaCCE OCYUIECTBIIIETCS Y€pe3 MCIIOJIb30BAHME KaK OOUIMX €CTECTBEHHO-HAYYHBIX
IIOHATUM, TaK M NOHATHH, NPHUHATBIX B OTIEIBHBIX IPEAMETAaX €CTECTBEHHO-
Hay4HOT'O LMKIIA.

OO1re ecTeCTBEHHO-HAYYHbIE MOHSATHUSA: SIBJCHUE, HAy4YHbIA (PaKT, TUIOTE3A,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, Kiaccu(uKalus, HaOII0JEeHUEe, H3MEPEHHE,
AKCIIEPUMEHT, MOJIEJb, MOJIEJINPOBAHUE.

dusnka: Marepusi, aroM, DOJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIa,
ASHEPreTUYECKU YPOBEHbB, BEIIECTBO, TE€NO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
(du3nYecKue BEIMUYHMHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsl, Macca.

buonorus:  kijeTka, oOpraHusM, OJKOCHCTeMa, Owmocdepa, MeTadOIU3M,
HACJICJICTBEHHOCTh, aBTOTPO(HBIM U TeTepOTPO(HBIA TUIT TUTAHUSA, OpOKEHUE,
dboTocuHTE3, bIXaHUE, OCIKH, YIJIEBOAbI, JKUPHI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mone3Hpie HCKOMaeMbl€, TOTIUBO.

TexHo0rus: MUIIEBbIE MPOIYKThI, OCHOBBI PALIMOHATILHOTO MUTAHMS, MOIOIIUE
CpElCTBa, MaTepUalbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



I[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHKA TTPOI'PAMMBI 110 XUMHNHA
HA YTI'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBeTrcTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS TNpeaMmeTa «XHUMHs» Ha YpPOBHE CPEIHETO
obmiero  00pa3oBaHMs  BBIACIEHBl  CIEAYIOIIHME  COCTaBJLIIOIIME:  OCO3HAHUE
OOy4arolMMUCSI  POCCUHCKOM  TIpaKAAaHCKOW  HMAEHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOATEIBHOCTU U CaMOOIPEAEICHUI0; HAaJIUNYue MOTHBALMHM K
OOy4eHHMIO; TOTOBHOCTb M CIOCOOHOCTh OOYYaIOMIMXCS PYKOBOACTBOBATHCSA
OPUHATHIMH B OOIIECTBE TpaBUJIaMH W HOPMaMU TIOBEJCHHS; HaTU4He
MIPABOCO3HAHUS, SKOJIOTHUYECKON KYyJIbTYPHI, CIOCOOHOCTh CTaBUTH IIEJH U CTPOUTH
’KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE  pe3yJdbTaThl OCBOEHUS IpeaMeTa «XHUMHS»  OTPaKaroT
cOpPMHUPOBAHHOCTh OIBITA [MO3HABATEIBHOW U TPAKTHUYECKON ACSITEIbHOCTU
oOyJaromuxcs B IPOLECCe peaan3auuy 00pa3oBaTeabHON AESITEIbHOCTH.

JIMYHOCTHBIE  pe3yJbTaThl OCBOEHHUS HpeaMera «XHUMHsD)  OTpa)karoT
c(OPMUPOBAHHOCTh OIBITA IIO3HABATEIbHOW UM NPAKTHUUECKOM JAESITEIbHOCTU
oOyyaroluxcsit B IpoLEcce pealn3alud o0pa3oBaTeNbHOM AESTENbHOCTH, B TOM
YHCIie B YaCTH:

1) rpa:KaaHCKOro BOCIIMTAHMA

OCO3HaHUsl 00YYaIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX IPaB M OOS3aHHOCTEM,
YBa)KCHUSI K 3aKOHY U MPAaBONOPSIKY;

MPENCTaBICHUS] O COIMAIbHBIX HOpPMax W TMpaBWIAX MEKINIHOCTHBIX
OTHOIIICHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIBHOCTH MPHU CO3/IaHUN yUEOHBIX
MPOEKTOB, PEIICHUH YYeOHBbIX U MO3HABATEIbHBIX 33/a4, BHIMOJIHEHUH XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPHUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY H
apTyMEHTHI IPYTUX MIPH aHATHN3€ Pa3IUIHBIX BHIOB YUYEOHOH NeATEIHbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHMS

[EHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAy4YHOMY HAcCJIEIHUI0
OTCUYECTBECHHON XMMUM;

YBOKEHUA K IIpollecCy TBOpUYECTBa B O0JacTU TEOPUU M IMPAKTUYECKOTO
IPUJIOKEHUSI XUMHUH, OCO3HAHHA TOrO, YTO JAHHbIE HAyKH €CThb pe3yJbTar
JUIATENbHBIX ~ HAOMIOJEHUH,  KPOMOTJIMBBIX  JIKCHEPUMEHTANbHBIX  ITOHUCKOB,
MOCTOSIHHOTO TpyJa YUEHBIX U MIPAKTHKOB;



MHTEpECa U MO3HABATENIbHBIX MOTUBOB B MOJIYYEHUU M MOCIEAYIOIIEM aHAIU3E
uH(GOpPMAIIUU O MIEPETOBBIX TOCTIKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEIACHNUS;

CIIOCOOHOCTH OLIEHWBATh CUTyalluH, CBS3aHHBIE C XUMUYECKUMU SIBIICHUSAMH, U
IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE MOBEJCHHE M TOCTYIKM CBOHUX TOBApHUILIEH C
NO3ULINI HPABCTBEHHBIX M IPABOBBIX HOPM M C YYETOM OCO3HAHHUS IOCIEICTBUIA
MTOCTYTIKOB;

4) popmMupoBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUsl IEHHOCTEH 370poBOro M  0Oe3omacHOro oOpa3a  JKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PHU3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOnrofieHUss TpaBuil 0€30MacHOro OOpallleHHsl C BeEIIeCTBaMU B  OBITY,
ITIOBCETHEBHOM KU3HH, B TPYJIOBOM AEATEIBHOCTH;

NOHUMAaHUS LEHHOCTUM IMpaBWJ HWHIUBHIYAIBHOIO M  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYAIUX, YTPOKAIOIINX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAaHUSl TOCIEACTBUNA W HENPUSTHS BPEIHBIX MPUBBIYEK (YMOTpeOJaeHus
AJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATHBHOU KOMITETEHTHOCTH B yueOHO-HCCIIe10BATENbCKON
JesITeIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOMN U APYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKH Ha aKTUBHOE YYaCTHE B PELICHUHU MPAKTHUYECKUX 3aJ1ay COLUATbHOU
HaIPaBJIEHHOCTH (B paMKax CBOErO KJIAcca, IIKOJIbI);

UHTEepeca K MPAKTUYECKOMY H3Y4YeHHIO Mpodeccuil pa3iuyHOro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHMSI IPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBaXXEHUS K TPYAY, JIFOASIM TpyAa U pe3yiabTaTaM TPYAOBOU IEATEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BbIOOPY  HHJMBHUIYQJIbHOW  TpPAaCKTOPUU
obOpazoBaHus, Oyayien npodeccuu U peaansanuu cOOCTBEHHBIX )KU3HEHHBIX IJIAHOB
C YYETOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEW K XUMHH, HHTEPECOB U
moTpeOHOCTEH 00IIecTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH LEJIEeCOO0Pa3HOT0 OTHOUIEHUS K TMPUPOJE KAaK HUCTOYHUKY
CYILLIECTBOBAHMS KU3HU HAa 3EMIIE;

MOHMMAHUS TJIO0AJLHOTO XapakTepa JKOJIOTHYECKUX MpoOsieM, BIMSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOJAHON U COLIMAIBHOU CPEMbL;

OCO3HaHUsI HEOOXOJIMMOCTH MCHOJIB30BAHUS JTOCTHKEHUN XUMUU ISl pEeUICHUS
BOITPOCOB PAILIMOHAIBHOTO MTPUPOIONIOIb30BAHUS;



AKTUBHOI'O HENPUATHUS NEUCTBUN, IPUHOCAIIUX BPE OKPYKAlOLEH IPUPOIHON
cpene, yMEHHUsI MPOTHO3WPOBATh HEOJATONMPHUATHBIE JKOJOTHYECKUE TOCIIEICTBHS
OpeANPUHUMAEMBIX JEHCTBUI U NPENOTBPAILATh HUX;

HaJW4Usl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, HKOJOTHUYECKON KYJIbTYpHI,
ONBbITA AEATEIIBHOCTH 3KOJIOTMYECKON HANPABICHHOCTH, YMEHHUSI PYKOBOJACTBOBATHCS
MMHU B TIO3HABATEIbHOW, KOMMYHUKATUBHON W COIMAIBHON TMPAKTHUKE, CTIOCOOHOCTH
¥ YMEHHS aKTUBHO MTPOTUBOCTOSATH UACOJIOTHH XeMOhoOnH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU
¥ OOIIECTBEHHOM MPAKTUKH;

MOHMMAaHUsl CHEeUM(PUKHM XUMHUU KaK HayKd, OCO3HaHUS €€ pojiu B
GbOopMHUpPOBaHUM PAIIMOHATILHOTO HAYyYHOTO MBINIJICHUS, CO3JaHUM LEITOCTHOTO
MPEACTABICHUS] 00 OKPYXAIoIleM MHUpPE KaK O €IWHCTBE NPUPOJAbl M YeIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U pEHIeHHH MpoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTU B 0CO00I 3HAYMMOCTU XUMUU ISl COBPEMEHHON ITUBUIIU3AIIUN:
B €€ TYMaHUCTUYECKON HANpPaBJICHHOCTH M BAXXHOW POJU B CO3/JaHUM HOBOM 0a3bl
MaTepUaIbHOU KYJIbTYPhI, B PEHICHUHU TI00aJbHBIX MPOOJIeM YCTOWYUBOTO Pa3BUTHS
YEJIOBEUECTBA — CBIPHEBOM, DSHEPreTUYECKOM, TMHUIIEBOM M  SKOJIOTHYECKOU
0€30IacHOCTH, B PA3BUTUHM MEIUILIMHBI, OOCCIICUCHUHN YCJIOBUHM YCIICIIHOTO TpyJa U
AKOJIOTUYECKH KOMGMOPTHOM KU3HU KaXKJA0TO YeHa O0IIECTBa;

€CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH: TMOHUMAHUS  CYIIHOCTA  METOJOB
MO3HAHUS, HWCIIOJIb3YEeMBbIX B E€CTECTBEHHBIX HayKaX, CIMOCOOHOCTH HCIIOIh30BaATh
MoJydyaeMble 3HAHUS JJIsl aHaliu3a U OOBSICHEHUS SIBIICHUM OKPY>KAIOIIEro Mupa u
MPOUCXOJAINX B HEM U3MEHEHUM, YMEHUs JejaTh 0OOOCHOBAHHBIC 3aKJIOUCHHS Ha
OCHOBE Hay4HbBIX (PAKTOB M MMEIOIINXCS JAHHBIX C IEJIbIO MOTYYeHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH ~ CaMOCTOSITEIbHO ~HCIIOJb30BaTh XMMHYECKHUE 3HAHUSA IS
pelieHus MpooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

WHTEpECa K MO3HAHUIO, UCCIIEIOBATEIBCKON AEATEIbHOCTH,

TOTOBHOCTH U CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHMA 10 XWUMHUU B
COOTBETCTBHHM C )KM3HCHHBIMHU MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTAM TpyJa B paszluuyHbIX cdepax mnpodeccuoHaabHON
JNEATETbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pPe3ysbTaTbl OCBOCHUS IIPOTrpamMMBbl [0 XMMHUU Ha ypOBHE
CpeaHero o011ero 00pa3oBaHus BKIIOYAIOT:

3HAYNMBbIE TUIS (dopMupoBaHus MHUPOBO33pEHUSA o0yyarouxcs
MEXIUCIHUIUIMHAPHBIE (MEXKIPEAMETHbIE) OOILIEHAYYHbIE MOHATHS, OTPAKAIOIINE
LEJOCTHOCTh HAYYHOM KAapTUHBI MHUpa U CHEUU(PUKY METOJOB IIO3HAHMS,
UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPIUs, SIBICHUE,
IPOLECC, CUCTEMA, HAy4yHBIM (DaKT, IPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, UCCIEA0BAHNE, HAOIIOACHNE, U3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4YeOHbIE JEHCTBUSA (IIO3HABATEJIbHbIE, KOMMYHHUKATHUBHBIE,
peryJisTUBHBIE), obOecneunBarome GopMUpoBaHHe (PYHKIMOHAIBHONW I'PaMOTHOCTH
Y COLMATIbHON KOMIIETEHIIMHM 00Y4arOIINUXCS;

CIOCOOHOCTh OOYYaOIMXCSI UCIOJIb30BAaTh OCBOCHHBIE MEXAUCLUUILIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS WU  yHUBEpPCAJIbHbIE  y4dyeOHbIE  JEHUCTBUA B
ITI03HABATEIIbHOW U COLUAIIBHON MPAKTHUKE.

MeramnpenMeTHble  pe3yibTaThl  OTPaXKarOT OBJAJACHUE  YHUBEPCAIBHBIMU
y4eOHBIMU [TO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicTBUSA

1) 6a30Bble JIOrHYeCKHE TeHCTBHSA:

CaMOCTOSITEJILHO dhopMyIHpoBaTh u aKTyaJM3UpPOBaTh npobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTNpENeNATh eI JEeATCIIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU HUX
JTOCTUXKEHUS, COOTHOCUTD PE3YyJIbTaThl ACATEIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

UCIIOJIb30BaTh MPU OCBOCHMHM 3HAHWM TPUEMBI JIOTUYECKOTO MBIIIJICHHUS:
BBIJICTISAITh XApPAaKTEPHbIE NPU3HAKKA TMOHSITUHA M YCTAHABIMBATHL HX B3aWMOCBS3b,
HCIIOJB30BaTh COOTBETCTBYIOLINE TOHATHS IS OOBSICHEHHUS OTIEIbHBIX (DAKTOB U
SIBJICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPHH JIUIS KIACCHU(PUKAIIMU BEIIECTB U XUMHUCCKUX
pEaKLNiA;

yCTaHABJIMBAaTh  MPUYMHHO-CJICACTBEHHBIE CBS3M  MEXIYy  HM3y4aeMbIMU
SIBJICHUSIMH;

CTPOUThH JIOTHYECKHE PpaCCYXIEHUs (MHAYKTUBHBIC, JEAyKTUBHBIE, IO
AHAJIOTHH), BBISBJISATH 3aKOHOMEPHOCTM U MPOTHUBOPEUMS] B PacCMaTPUBAEMBIX
SBJICHHSIX, (DOPMYTUPOBATH BBIBOJIBI M 3AKITIOUEHUS;

NPUMEHATh B TPOLECCE MO3HAHUS HCMOJb3YEMbIE B XMUMHUHU CHUMBOJIMYECKHUE
(3HaKOBBIE) MOJIENIH, MPEeOOPaA30BLIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUI



3HaK (CMMBOJ) 3JIEMEHTa, XUMHUYecKasi GopMyJia, ypaBHEHNE XUMHUECKON PEaKIuu —
OpU peHIeHUH Y4eOHBIX I[MO3HABATENbHBIX M MPAKTUYECKUX 33a7ad, NPUMEHATH
Ha3BaHHbIE MOJICJbHBIC MPEACTABICHUS IJISl BBISBJICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBble McCIeA0BaTEILCKHE AeiiCTBUSI:

BJIAZIETh OCHOBAaMHM METOJOB HAYYHOTO ITO3HAHMSI BELIECTB U XHWMHYECKHX
pEaKLNi;

bopMyIMpOBATH 1EJH U 3a/1a4U UCCIEAOBAHUS, UCIIOIb30BATh MMOCTABICHHBIE U
CaMOCTOSTENbHO C(HOPMYITUPOBAHHBIE BOMPOCHI B KaUE€CTBE MHCTPYMEHTA MO3HAHUS
M OCHOBBl i (OPMHUPOBAHUS THUIOTE3bl 1O TMPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

BJIQJICTh HABBIKAMU CaMOCTOSITEJIBHOTO IUJIAHUPOBAHUS U MPOBEJCHUS
YUYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIONATh 3a XOIO0M
Ipolecca, CaMOCTOATEIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OpMYyJIUpPOBATH
0000ILIEHNsS] U BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTAaTOB MCCIEIOBAaHUSA,
COCTaBJIATh OOOCHOBAHHBIM OTYET O MPOJEIaHHOMN paboTe;

npuoOpeTaTh  ONBIT  YYEHMUYECKOM  HMCCIEIOBATEIbCKOM M MPOEKTHOU
JESITEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY MOMCKY
METO/IOB pEUIEHUs MPAaKTUYECKUX 3aJady, NPUMEHEHUIO0 pa3JIMYHbIX METO/0B
MO3HAHUS.

3) pabora ¢ unpopmanueii:

OPUEHTHUPOBAThCS B  PA3IMYHBIX HUCTOYHHUKAX uWHMopmaruu (Hay4dHO-
NOMYJISIpHAs JTUTEpaTypa XUMUYECKOTO COJEpKaHUs, CIIPaBOYHbIE TOCOOUS, pECypChI
WNurepHera), aHanu3upoBaTh HH(DOpPMALMIO  PA3IUYHBIX BHUJIOB H  (HOpM
MPEACTABICHUS, KPUTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTD;

dbopMyIMpoBaTh 3aMpOChl W MPUMEHSATH PA3JIMYHBIE METOJbI TPH TIOUCKE U
otbope wuHbOpPMAIIMM, HEOOXOAUMON JJIS  BBINOJHEHHUS  y4eOHBIX  3a1ad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTb ONBIT  HWCIHOJIb30BaHUSA MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIIFHO BRIOUPATh ONTUMAIBHYIO (JOpMY TpeICTaBlIeHUS HHPOpMaIUn
(cxemsl, TpaduKy, TUarpaMMBbl, TAOJIHIIB, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIHN SI3bIK B KAUECTBE CPEJCTBA MPHU padOTe ¢ XUMUYECKON
uHpopmanuen: NPUMEHSITh MEXNpeaMeTHble ((U3MYeCKue W MaTeMaTHYeCKHE)
3HAKU U CUMBOJIbI, (OpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCII0Jb30BAaTh 3HAKOBO-CMMBOJINYCCKHUEC CPEACTBA HATTIAAHOCTH.



KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeCTBHSA:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1a€MOM TEMBI B X0/ IUaI0Ta W/ WK
JTMCKYCCHH, BBICKA3bIBATh UJICH, POPMYIUPOBATH CBOM MPEITIOKEHUS OTHOCUTEIBHO
BBINOJIHEHUA NPEIJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C TIPE3CHTAIMEN pe3ybTaTOB IIO3HABATEIBHON EATEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSITEILHO MJIM COBMECTHO CO CBEPCTHHKAMHU TPH BHITIOJHEHUN
XUMUYECKOTO 3KCIEPUMEHTa, MPAKTUYECKONH padOThl MO MCCICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aluu yueOHOro MpoeKTa, U (GopMyIHpoBaTh BEIBOIBI IO
pe3yibTaTaM MPOBEAEHHBIX HCCIENOBAHUNA MYTEM COTJIACOBAHUS TMO3UIMNA B XOE
00CyX)eHusI 1 0OMEHAa MHEHUSIMHU.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

CaMOCTOSTENIbHO IUIAHUPOBaTh M OCYIIECTBISATH CBOIO T03HABATEILHYIO
NeSATEIBHOCTh, ONpeaensass e 1N W 3aJadd, KOHTPOJUPOBATh M TIO MeEpe
HEOOXOJIMMOCTH  KOPPEKTHUPOBATh IpeiaraéMblii  aJiTOPUTM  JACHCTBHH  TIpH
BBIITOJTHEHWH Y4YeOHBIX M HCCIEIOBAaTEIIbCKUX 3aJad, BBIOMpaTh Hauboee
3¢ (PexTUBHBIN €cMOCOO0 WX pemeHuss ¢ Y4ETOM TMOJYyYEHHUS HOBBIX 3HAHUUA O
BCIIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYIICCTBIATL CAMOKOHTPOJIb JACATCIIBHOCTH Ha OCHOBC CaMoOaHalln3a H
CaMOOIICHKU.



HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ysbTaThl OCBOEHMSI MPOTrpaMMbl MO XMMHUU Ha YriyOJIEHHOM
YPOBHE Ha ypOBHE CpeAHEro oOuiero oopa3oBaHMs BKIIOUYAIOT cCHelU(UUIEcKre JUIs
yueOHOro mpenMera «XUMUs» HaydHble 3HAHUS, YMEHHUS U CIIOCOOBI ACUCTBUN TO
OCBOGHUIO, MHTEPIPETAIIMM U TPEOoOPa30BaHUIO 3HAHWUM, BUABI JESATEIBHOCTH IO
[OJyYEHUI0O HOBOTO 3HAHUS M NPHUMEHEHUIO 3HAHUN B PAa3IMUYHBIX Y4eOHBIX
CUTYyallMsIX, 4 TaK’K€ B PEAIBbHBIX XKU3HECHHBIX CUTYalUsX, CBA3aHHBIX ¢ XUMHEH. B
IIPOTPaMME IO XMMHH IPEAMETHBIE PE3YJIbTAThI MPEICTABIECHBI 10 TOAAM U3YUYEHHUS.

10 KJTACC

[IpenmMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuyeckasi XuMuUsh» OTpakaroT:

c(hOpMHUPOBAHHOCTh TMPEACTABICHUM: O MECTE€ U 3HAUYCHUH OPTraHUYEeCKON
XUMHUU B CHUCTEME €CTECTBEHHBIX HayK M €€ poju B OOECIEUECHHH YCTOMYMBOTO
Pa3BUTHS YEJIOBEUYECTBA B PEIICHUM IMPOOJIEM 3KOJIOTHYECKOU, YHEPreTHUYECKON M
MUIIEBOM OE30MaCHOCTH, B Pa3BUTUU MEAUIIMHBI, CO3JaHUU HOBBIX MaTEpHAJIOB,
HOBBIX HCTOYHUKOB PHEPIUH, B 00ECIICUCHUH PAIMOHATIBLHOIO MPUPOIOTOIb30BaAHMUS,
B (QopMHpoBaHMU MHUPOBO33PEHUS U OOIIEH KyJbTYypbl YEJIOBEKa, a TaKXKe
AKOJIOTHYECKH 00OOCHOBAHHOT'O OTHOIIICHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM Ccpelie;

BJIAJICHUE CUCTEMOM XUMHYECKUX 3HAHUM, KOTOpast BKJIFOYACT:
OCHOBOIIOJIAraloIMe MOHATUS — XUMHUYECKUW DJIEMEHT, aTOM, SJIpO U AJIEKTPOHHAs
obOoylouka aroma, S-, P-, d-aTOMHBIC OpOWTaIH, OCHOBHOEC W BO30YKIEHHOE
COCTOSIHUSI ~aToMa, TUOpUAM3alMs aTOMHBIX oOpOuTansed, HOH, MOJIeKyIa,
BAJICHTHOCTh, JJICKTPOOTPUIIATEIBHOCTh, CTENEHb OKUCJICHUS, XUMHYECKas CBSI3b,
MOJIb, MOJISIPHAs Macca, MOJIIPHBIH 00BEM, YIJIEpOJIHBIA CKeleT, (GyHKIIMOHAIbHAS
rpylna, paavkai, CTPYKTypHbie (opMynbl  (pa3BEPHYTHIE, COKpaIIEHHBIE,
CKEJICTHBIC), H30MEpUsl CTPYKTYpHasi M MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONITHYECKAsI), ©U30MEPHI, TOMOJOTUUECKUN PsJl, TOMOJIOTH, YTIIEBOIOPOIbI, KUCIOPO-
M a30TCOJIepKallle OPraHUYECKHE COEAUHEHHUS, MOHOMEpP, MOJUMEP, CTPYKTYPHOE
3BE€HO, BEICOKOMOJICKYJISIPHBIE COSIMHEHHSI; TEOPUH, 3aKOHBI (MIEPUOIUYECKUIN 3aKOH
JI. 1. MenneneeBa, Teopusi CTpOCHHMsSI opraHmyeckux BemectB A. M. byrtieposa,
3aKOH COXPAaHEHHUs MacCChl BEILIECTB, 3aKOH COXPAHECHUS U MPEBPAILCHUS SHEPTUU TIPU
XUMHYECKUX  PEaKIUsIX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK  XUMUH,
MHMPOBO33PEHUYECKHE 3HAHUS, JIeKalie B OCHOBE IMOHUMAHHUS NPUYMHHOCTH U
CHCTEMHOCTH XUMMYECKHMX SIBJICHUN; MPEJICTABJICHUS O MEXaHHW3MaX XUMHYECKHX
peakIui, TepMOJUHAMUYECKUX U KHHETHUYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKaHUs,
O B3aMMHOM BIIUSIHUM aTOMOB W TPYIIl aTOMOB B MOJEKyJax (MHIYKTHUBHBIA H
Me3oMmepHbIil dddexTsi, opuentantol | u Il poma); daxromornueckue cBeaeHus o
CBOMCTBax, COCTaBe, TOJy4YeHUH U OE30MaCHOM HCIIOJIb30BAHUN BaXKHEHIIIHX



OpraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOW NEATEIIBHOCTH YEJIOBEKA, OOLIMX
Hay4YHbIX MPUHLHIIAX XUMHUYECKOTO NPOU3BOJACTBA (HA MpPUMEPE MPOU3BOJICTBA
MeTaHoJa, iepepaboTku HedTH);

c(OPMUPOBAHHOCTh YMEHUM: BBISABJIATh XapakTEpHbIC TPU3HAKUA TOHATUM,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIUE MOHATHA IPHU
ONMCAaHNUH COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHECHUM;

c(hOpMUPOBAHHOCTH YMEHUI:

UCIIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJMKY [IJII COCTABJIEHUS MOJICKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (GOPMYT OpPraHUYECKUX
BEILIECTB;

COCTAaBIAAITh YPABHEHUSI XUMHUYECKUX PEAKIUN W PACKPBIBATH HX CYIIHOCTH:
OKHUCIIUTEIILHO-BOCCTAHOBUTEIBHBIX peakuun IIOCPEICTBOM COCTaBJICHHUS
AJIEKTPOHHOIO OajaHca »3TUX pEaklUi, peakuuid HMOHHOrO oOOMeHa MyTEM
COCTABJICHMSI MX ITOJIHBIX M COKPAIEHHBIX HOHHBIX YPAaBHEHMIA,

M3TOTaBIMBATh MOJEIIA MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WLTIOCTPALUN UX
XUMHAYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHHUU: YCTaHABJIMBATH TNPUHAMIEKHOCTh H3YUYEHHBIX
OpPraHMYECKUX BEIIECTB M0 HX COCTaBy U CTPOCHHUIO K OIPEACIEHHOMY
KJIacCy/Tpynme COCIMHEHUM, JaBaTh MM Ha3BaHUA IO CHCTEMaTUYECKOM
Homenknarype (IUPAC) u mpuBoauTh TpuBHAIbHBIE HA3BaHUA ISl OTICIBHBIX
MPEACTABUTENCH OpPraHUYEeCKUX BEIIECTB (ITUJIEH, allETUJIEH, TOJYOJI, TJIMLEPHH,
ATUJICHTJIUKONb, (eHOoJ, (OopMaibAeru, aleTaablerul, aleToH, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCJIOTa, CT€apUHOBAs, OJEHMHOBAs, MAJIbBMUTHHOBAS KHUCIOTHI,
[NIMLMH, aJaHWH, MalbTo3a, (PPYKTO3a, AaHWIWH, TWBHHWII, H30IpPEH, XJIOPOIPEH,
CTUPOJ U IpyTHUe);

cOPMUPOBAHHOCTh ~YMEHHUS  OIpENeNsATh BHUJA XUMHYECKOH CBS3M B
OPraHUYECKUX COCAUHEHUAX (KOBAJIEHTHAas W MWOHHAs CBA3b, G- W T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUSI TPUMEHATH TMOJOXKEHUS TEOPUU CTPOEHUS
oprannueckux BemecTB A. M. BytiepoBa s 00BsSICHEHUS] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTAaBa U CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHUI XapaKTEpHU30BaTh COCTaB, CTPOCHUE, (pu3nuecKue
M XUMHYECKHME CBOWMCTBA THIIMYHBIX MPEACTABUTENIEH pa3IMYHBIX KJIACCOB
OPraHUYECKUX BEILIECTB: AJIKAHOB, LIMKJIOAJKAHOB, aJKEHOB, AJIKaJUCHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJAOB, CIHUPTOB, albJIETUAOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX M CJIOXHBIX 3(QHUPOB, KUPOB, HUTPOCOCAMHEHUNH U aMHHOB,
aMUHOKHCIIOT, OETIKOB, yIiIeBOI0B (MOHO-, TU- U MOJKUCAXapUAOB), UIUTIOCTPUPOBATD
TEHETUYECKYIO CBSI3b MEXIY HUMHM YPaBHEHHUSIMH COOTBETCTBYIOIIUX XUMHUYECKUX
pEaKIMii ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (POpPMYIL;



c(hOPMHUPOBAHHOCTh YMEHHUS TIOATBEPXKAATh HA KOHKPETHBIX MpUMEpPax
XapakTep 3aBUCUMOCTU PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COEAUHEHUH OT
KPaTHOCTH M TUIIA KOBAJICHTHOM CBSA3M (G- M T-CBSI3U), B3AUMHOTO BIIUSIHUS AaTOMOB U
IpyII aTOMOB B MOJIEKYJIaXx;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTEPH30BaThb HCTOYHUKHU YIIIEBOJAOPOIHOTO
ChIpbs (He(Th, MPUPOTHBIN Ta3, YroJib), CIIOCOOBI €ro MepepaboTKU U MPAKTHIECKOE
MPUMEHEHHE TPOAYKTOB MEPepadbOTKH;

c(OpPMHUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHMM O ECTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUS — HAOJIOJEHWUU, U3MEPEHUH, MOJCIUPOBAHUH, HKCIICPUMEHTE
(peambHOM M MBICIIEHHOM) W YMEHUS TPUMEHSTH 3TH 3HAHUS,

c(hOpPMHPOBAHHOCTh YMEHUS NMPUMEHSATH OCHOBHBIC OMEPAIMA MBICTUTEIHHON
JESTeIbHOCTU — aHallu3 W CHUHTE3, CpaBHEHHUE, O0O0OIIeHHE, CUCTEeMAaTHU3allMIo,
BBISIBJICHUE MPUYMHHO-CJICACTBEHHBIX CBS3€H — JJIsi M3Y4YEHUS CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKITnii;

c(hOPMHPOBAHHOCTh YMEHHI: BBISBIATH B3aMMOCBSI3h XUMHUYECKUX 3HAHUU C
MOHATUSAMUA W TIPEJCTABICHUSIMH JPYTUX ECTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0oyiee OCO3HAaHHOTO TIOHMMAHHS CYIIHOCTH MAaTEepPHAIbHOIO €IMHCTBA MHpA,
MCIIOJIb30BaTh CUCTEMHBIC 3HAHHS IO OPraHUYEeCKOM XUMHUU i OOBACHEHUS U
MIPOTHO3WPOBAHUS SBJICHUI, UMEIONINX €CTECTBEHHO-HAYYHYIO TIPHPOY;

c(hOpMHPOBAHHOCTh YMEHUI: MPOBOJAUTH PACUETHI TI0O XUMUUYECKHM (HOpMYysIamMm
U ypaBHCHUSM XHUMHYCCKHUX PEAKIUH C HCIOJIb30BaHUEM (U3UUYECCKUX BEITHMYUH
(macca, 00BEM Ta30B, KOJMYECTBO BEIECTBA), XApPaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKJICHUIO XUMHUYECKOU (HOPMYIIBI
BEIIECTBA 10 W3BECTHBIM MAacCCOBBIM JIOISIM XMMHYECKHX DJIEMEHTOB, MPOAYKTaM
CTOpaHuUs, TUIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH C
MO3UIIUNA SKOJIOTUYECKON 0€30MaCHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
JESITeIbHOCTH YeJIOBEKa, CBSI3aHHOM ¢ mepepaboTKOM BElECTB, HCIIOJIb30BATh
MOJIYYCHHBIC 3HAHUS JUIA TMPUHATHS TPAMOTHBIX pEHICHUH MpoOjieM B CUTYyaIrHsX,
CBSI3aHHBIX C XMMUEH,

c(hOpPMHUPOBAHHOCTh YMEHHUN: CaMOCTOSATEIHHO IIJIAHUPOBATh M MPOBOJUTH
XUMUYECKUN OKCIEpPUMEHT (TIOJIydeHHEe U UW3Y4YEHHUE CBOWCTB OPraHUYECKUX
BEIIECTB, KA4YECTBCHHBIE PEAKIMU YTJICBOJOPOJOB pPA3IMYHBIX KJIACCOB U
KHCIIOPOJICO/ICP)KAIUX OPTaHWYECKUX BEIIECTB, PEIICHHE OSKCIEPUMEHTAIBHBIX
3aJa4 1O PACIO3HABAaHUIO OPTraHWYECKUX BEIIECTB) C COOJIIOJICHWEM MPaBHII
Oe3omacHOro oOpalleHusi C BeLIECTBAMU U J1A0OpaTOPHBIM OOOPYIOBaHHEM,
dbopMynupoOBaTh IeNh HUCCICNOBAHMS, TPEICTABIATH B pa3IudyHoOl ¢opme
pPE3yNbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHMUIA:



coOI0/IaTh MpaBWia SKOJOTUYECKH IIeJIeCOOOPAa3HOTO TIOBENCHHSI B OBITY U
TPYAOBOW JEATEIBHOCTA B LEIAX COXPAHEHHUS CBOETO 340POBBS, OKPYKAOILIEH
IPUPOJIHON CPENBI U TIOCTUKEHHS €€ YCTOUUUBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JIEMCTBUS HA JKHUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPraHUYECKHUX BENIECTB, NOHMMAs cMbICI moka3areis 111K

aHAIM3UPOBATh I1E€CO00Pa3HOCTh TMPUMEHECHHUS OPTaHWYECKUX BEIIECTB B
MIPOMBIIICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHUS PUCK-TIONb3a;

c(OPMHUPOBAHHOCTh YMEHHUMN: OCYILIECTBIATH IICJICHANPABICHHBI TOUCK
XUMUYECKON MH(POpMAlMU B PA3IMYHbIX MCTOYHHMKAX (HaydyHas M y4eOHO-Hay4dHas
JUTepaTypa, CpeAcTBa MaccoBOil mH(popmaiuu, MHTepHET U apyrue), KpUTHUECKU
aHaJIM3UPOBaTh XMMHUYECKYI0 MH(OopMaiuio, nepepadarbiBaTh €€ U UCIOJIb30BATh B
COOTBETCTBHHM C IMOCTaBJIECHHOMN y4eOHOMU 3a/1auei.
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000011IeH1E 3HAHU I
10 TEME

36

37

38

39

40

[IpuponHsb1i ras.
[TonyTHble
HE(TSHBIE Ta3bl

Kamennslii yroas u
HPOAYKTHI €T0
nepepadboTKu

HedTs u ciocoOb1
e€ mepepaboTKH.
IIpumeHeHne
MIPOJIYKTOB
nepepadoTKu
HeTH
I'enernueckas
CBSI3b MEKIY
pa3IUYHBIMU
KJIacCaMu
YTJIEBOJIOPOIOB
l'anorenonpownsBon
HbIE
YTJI€BOJOPOAOB:
AJIEKTPOHHOE
CTPOCHHUE; PEaKIINHI
3aMeIICHHS
rajoreHa

41

JewcTBue menoyei
Ha
raJOreHIPOU3BOIH
bIC.
BzaumoneiictBue




UTAJIOTCHAIKAHOB
C MarHueMm u
UHKOM

42

Cucremarusanums U
000011IeHNe 3HAHUI
o pas3eny
"VYrneBonopoasr"

43

44

45

46

47

KonTponbhas
pabora o Teme 1
"Vrnesonopoast"

[IpenenwvHbIC
OJHOATOMHEIE
CITUPTHI:
TOMOJIOTHYECKHI
psn, oomas
dbopmyia, 1
CTPOCHUE MOJICKYII,
HU30MepHus,
HOMEHKJIaTypa,
Kkiaccudukanus,
¢buznueckue
CBOMCTBaA

XUMHYECKHe

CBOMCTBa

MpeAeNIbHBIX 1
OJIHOATOMHBIX

CIIUPTOB

Croco0sl

HOJy4eHUs U

IIPUMEHEHNE 1
OJTHOATOMHBIX

CIIHPTOB

IIpocTeie 3¢upsr:
HOMEHKJIATypa
U30MepHus,

0COOEHHOCTH 1
bU3UYECKUX U
XUMHUYECKHX

CBOMCTB

48

MHuoroaroMmHebIe
CIIUPTHI: 1
STUJICHIJINKOIb U




TJIALEPUH, UX
dusnueckue u
XUMHYECKHE
CBOMCTBa

49

CnocoObl
[OJIy4YEHHUS U
[IPUMEHEHUE
MHOT0aTOMHBIX
CIIUPTOB

50

DeHOI: CTpOEHUE
MOJICKYJIBI,
dusnueckue
CBOMCTBA.
TokcH4HOCTH
dbenona

51

XUMHUYECKHE
cBoiicTBa (peHoma

52

53

CriocoOsbl
MOJTyYCHUS U
IPUMCHCHUE
denona

IIpaxTrueckas
pabota Ne 2.
Pemenne
IKCTIEPUMEHTAIBH
BIX 337124 110 TeME
"CnupThl U
benonsr"

54

55

Cucrematuzanuus u
000011IeHrEe 3HAHWI
10 TEME

Anbaeruapl u
KETOHBI:
AJIEKTPOHHOE
CTpPOCHHE
KapOOHMITHHOU
TPYTIIIBL;
TOMOJIOTHYECKHE
pAIBL, o0IIast
bopmymna,
U30MepHUs U
HOMEHKJIaTypa




56

Anpaerunsl u

KCTOHBI:

¢dusnueckue 1
CBOMCTBA; peaKIu
MIPUCOCTUHCHHS

57

Peakiun
OKHCJICHUS U
KayeCTBEHHBIE
peakIuu
aJbIETUI0B U
KETOHOB

58

CnocoObl
TIOJTyYCHUS
aJabJEruI0B U
KETOHOB

59

60

61

62

OIHOOCHOBHEIC
npeieTbHbIC

KapOOHOBBIC

KHUCJIOTEI, 1
0COOEHHOCTH

CTPOEHHS HX

MOJICKYIT

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX
KUCIIOT, UX
¢buznueckue
CBOMCTBA

XHUMHYECKHe
CBOMCTBaA
MpeAeNIbHBIX
OJTHOOCHOBHBIX
KapOOHOBBIX
KUCJIOT

Ocobennoctu

CBOWCTB

MYpaBbUHOMN

KHUCJIOTBI. 1
Mmuoroobpazue
KapOOHOBBIX

KHCIIOT

63

Ocobennoctu 1




CBOWCTB:
HENPEeIeTbHBIX U
apOMaTHYECKHUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
TUIPOKCUKApOOHOB
BIX KHCJIOT.
IIpencraBurenu
BBICIIIUX
KapOOHOBBIX
KHCIIOT

64

65

66

Ilonstue o
MIPOU3BOTHBIX
KapOOHOBBIX
KUCJIOT

CniocoOsI

MOJTyYeHUs U

IIPUMEHEHHE 1
KapOOHOBBIX

KHCIIOT

CrnosxHble 3(hUpbI:
TOMOJIOTHYECKHI
pan, obmas
opmyuna,
HU30Mepus U
HOMEHKJIaTypa

67

68

dusnueckue n
XUMHUYECKUE 1
cBoiicTBa 3(hupoB

Pewenne
pacuéTHBIX 3a7au:
110 YPaBHEHHIO
XUMHYECKON
peakiuu, Ha
OnpeeseHue
MOJIEKYJIAPHON
bopmyIbl
OpraHUYeCKOro
BEILECTBA

69

[IpakTnueckas
pabota Ne 3. 1
Pemenue




HKCIIEPUMEHTAIIbH
BIX 33124 10 TEME
"KapOoHoBbIE
KHCJIOTHI.
Cnoxnbie 3¢upsr"

70

JKupsr: ctpoenue,
dusnueckue u
XUMHUYECKHE
CBOMCTBA
(ruzposus)

71

72

Ocobennoctu
CBOMCTB KHUPOB,
coJiepKaInx
OCTaTKHu
HEIpeAesIbHbIX
JKUPHBIX KUCIIOT.
JKupsl B mpupoje
Mpbuia kak conu
BBICIINX
KapOOHOBBIX
KHCIIOT, UX
MOIOIIIee ICUCTBUE.
Ilonsarue o
CUHTETUYECKUX
MOTOIITUX
cpenctax (CMC)

73

I'eneTnmueckas
CBSI3b
YIJIEBOAOPOIOB U
KHCJIOPOACOAEpKA
IIUX OPraHUYECKUX
BEIIIECTB

74

Pacuétrl 1o

YpaBHEHUSIM
XHUMHYICCKHX
peakuun

75

Cucremaruzanuus u
000011IeH1Ee 3HAHWI
10 TEME

76

Oomas
XapaKTepPUCTHKA
YIJIEBOJIOB U




KJIacCU(UKALIUS
YTJI€BOJOB (MOHO-,
TH- U
TIOJTCaxapHU/Ibl )

7

MoHocaxapu/ibl:
dusnueckue
CBOWCTBA U
HaXO0XJICHUE B
npupojie

78

IIpumenenue
TJIIOKO3EI, €€
3HAYCHUE B
JKU3HEACATCIBHOCT
Y OpraHusma

79

80

81

82

83

Jucaxapunpl:
caxapo3a, MaJIbTO3a
1 JIAaKTO3a.
Haxoxnenue B
pyupoae 1
MIPUMEHEHHUE
JMcaxapuioB

ITomucaxapunabr:
CTpOEHUE
MaKpOMOJIEKYI,
dusnueckue u
XUMHUYECKHE
CBOMCTBA,
pUMEHEeHHE

[Tousatue 00
UCKYCCTBEHHBIX
BOJIOKHAX

Pemenne
pacyeTHBIX 3a/1a4
Ha OIpEJEIIEHNE
JIOJIU BBIXOJa
MPOAYKTA PEAKIUU
OT TEOPETHUYECKU
BO3MOXKHOT'O

CucremMarusais u
00001IeHNE 3HAHNI
0 pasaerny

84

KonTponbHas




paborta mo Teme
"Kucnopoacoaepx
amue
OpraHHYecKue
coenuHeHus"

85

86

87

88

89

AMUHBL:
KIIacCU(pUKALUS,
CTpOEHHE MOJIEKYI,
obmas popmyna,
u3oMepus,
HOMEHKJIaTypa U
buznIecKue
CBOMCTBA

XUMHYECKHE
CBOMCTBa
apaTHIECKUX
aMHHOB

AHWIIMH: CTPOCHHUE
aHWIMHA,
0COOEHHOCTH
XUMHUYECKHX
CBOMCTB aHMJIMHA

Croco0sl
HOJIy4EeHUs U
IpUMEHEeHHe
anndaTUIecKux
aMHHOB

AMUHOKHUCIIOTHI:
HOMEHKJIaTypa U
HU30MepHsl,
¢duznueckue
CBOMCTBA.
OtnenbHbIe
MIPEJICTAaBUTEIHN Ol
AMHHOKHCIIOT

90

XuMHYecKue
CBOMCTBaA
aMHHOKHCJIOT, UX
OHOJIOTHYECKOE
3HAYCHHE
aMHHOKHCIIOT.
CuHTe3 U ruIpoan3




HENTUIOB

91

92

benku kak
HIPUPOIHBIE
MOJIUMEPBL;
CTPYKTYpBI O€JIKOB

XUMHAYECKHE
CBOICTBa OEJIKOB

93

94

A3zoTcoaepikaiue
reTePOLMKINYECKU
€ COCMHEHHS.
Hyxnennosbie
KHUCIIOTBI: COCTaB,
CTpOECHHE U
Ouosiornueckas
poJib

[IpakTuueckas
pabota Ne 4.
Pemenue
AKCIIEPUMEHTAIIbH
BIX 3a7a4 10 TEME
"A3oTcoaepkaiiue
OpTraHUYECKHE
coeauHeHHS"

95

96

97

[IpakTnueckas
pabota Ne 5.
Pemenne
AKCIIEPUMEHTAIIbH
BIX 3a4a4 110 TeME
"Pacno3HaBanue
OpraHUYECKUX
coequHeHui"

KoHTtponbHas
pabota no Teme
"A3oTcoaepkaiue
OpraHMYECKHe
coeuHeHus"

OcCHOBHBIC
MMOHATHS XUMHHU
BBICOKOMOJIEKYJISIP
HBIX COCIMHECHHIN U
METOIbI MX CHHTE3a
—TIIOJIUMEpU3aLIUS




u
INOJIUKOHACHCAI U

IT;macTtmaccsl.

VYruimnzauus u

98 1
nepepaboTka

IJ1aCTuKa

DJ1aCTOMEDPHI:
HaTypajabHbIN
99

CUHTETUYECKHE
Kayuyyku. Pe3una

Bonokna:

HaTypaJIbHEIE,
HCKYCCTBEHHBIE,

100 | cuHTeTHUYECKHE. 1
[Tomumepst

CIICIIHATLHOT'O
Ha3HAYCHUS

[IpakTuueckas
pabota Ne 6.
Pemenue

101 AKCIIEPUMEHTAIIbH
BIX 33/1a4 IO TEME
"Pacnio3naBanue
MJIaCTMacC 1

BOJIOKOH"

0O0001eHne u
CUCTEMAaTH3aLHs
W3Y4YEHHOTO
MaTepuania 1o TeMe
"BbICOKOMOEKYJIS
pHBIE coequHeHus"

OBILIEE KOJIMYECTBO
YACOB I10 102
I[TPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1.

Pymuruc, I'. E. Xumusa. OcHoBbl o0meir xumuu. 11 xmacc: yueb. ms
obmieoOpasoBar. yupexaeHuid: 6a3oBeiii yposenb / . E. Pymsuruc, @. I'. ®enpaman.

- 12-e m3x. - M. : IIpocBemenue, - 159 c. : um.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

10.

ME apa H.H. Xumusi. Kontponsusie u nposepounsie padotsl. 10 — 11 kmaccsr /

H.H.I'apa. — M.: Jlpoda, 2018 r.

Panmeukuit. A.M. Xumus. Jumakruueckuit matepuan .10-11 kmaccoB: mocobue st
yuuTenen 0omeoopa3oBaTenbHbIX yupexaenuii -M.: [Ipocsemienue, 2016- 144 c.
Paneukwuii, A. M. IIpoBepounsie paboTel mo xumuu B 8-11 kiaccax: mocobue ams
yuutens /M. Panenkuii. - M.: [Ipocsemenue, 2021.

Xumus B Tabnunax u cxemax.Mznanue 2-e.CI16.:000 «Bukropus mirocy, 2013.- 96

C.

I'apa H.H., T'abpycea H.U. Xumusa. 3anaunuk ¢ «momoriHukom». 10-11 xmaccer -
M.: Ilpocsemenue, 2013r.

[IpumepHass mporpamMma cpeaHero (IOJIHOro) oOmero oOpa3oBaHHUA 10 XUMHH
(6a3oBbIil ypoBeHb). XHUMHA : COOpPHHK HOPMAaTHBHBIX JOKyMeHTOB/ cocT. J.J1.
Huectpos, A.I'. Apkaases.-M.:JIpoda, 2022-112 c.

Kysemenko, M. E. Tectol mo xumuu. 8-11 kmaccel : yuebHoe mocobue / H. E.
Kyssmenko, B. Epémun. - M. : Dx3amen, 2006.

Panenkuit. A M. Xumus. dunaktuueckuir marepuan .10-11 kmaccoB: mocoOue st
yuutesnei odueoOpa3oBaTenbHbIX yupexkaeHui -M.: [Ipocsemenue, 2011.- 144 c.
Camoe  mosHOE  M3JaHME  THUMOBBIX  BAapMAHTOB  pPEAIbHBIX  3aJlaHUH
EIl'5.2014.Xumust/aB.-coct. A.C.Kopomenko, M.I'. CHactuna.- M.: Actpens, 2022.-
187 c.- (PUIIN).



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Beenure _ Beenurenannsiehttp:// www.chemnet.ru ['azera « Xumusi» U CAlT IUIsl yIUTEISA
«41 oy Ha ypoKk XUMHUM»

http://him.1september.ru Equnas xomtekus LIOP: [IpenMeTHass KOIIEKIHS «XUMHS
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbIE
skcniepuMeHThl: xumus. Kosiekus Poccuiickoro o61eo0pa3zoBaTe»HOro mopraia
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IITKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN YIEOHUK
http://www hemi.nsu.ru OTKpbITHII KOJUTSIK: XUMHUS

http://www.chemistry.ru JluctaHIIMOHHAs: OTUMIIMAJA [0 XUMMU:
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