MUHUCTEPCTBO ITPOCBEIEHUST POCCHICKOMN ®ENEPALIANA
MHUHHCTEPCTBO 00pa3oBaHHs MOCKOBCKO# 0051acTh

KomuteT 00pa3oBaHys AIMUHUCTPAINM rOpOJCKOro OKpyra Koponés MockoBCKOH
obnactu

MBOYVY «'umnazust Ne 17»

PACCMOTPEHO COI'JIACOBAHO YTBEP?KHEHO
[IIMO yuuresieii €CTeCTBEHHOTO IUK/IA 3amecTHTENb AEpekTopa o YBP L[npexu 35 o\
//7

/ [ﬁ 7 Pommonosa A.1O. FepachOBaB A\ :
mutens [HIMO / S |

PyKgso s
Anexcaxuna MLA.. IIporokon Ne9 HpHKag N0230 N
7 oT 27 » IOHA 2022 1. oT & O» HIQHFI 2022 r
IIpotoxon Ne5 Lunn 2

ot «1» utoHs 2022 T.

PABOUYASI TIPOTPAMMA

yueGHOro mpeaMera
«XUMHUSD»
s 10 kmacca CpeiHEro o61mero o0pa3oBaHUA
Ha 2022-2023 y4e6GHbIil TOX

Cocrasurens: Bypkosa 304 MuxainoBHa

y4uTeNh XUMUH

Koponés 2022



MMHUCTEPCTBO MPOCBEILEHUS POCCUCKOI ®EJAEPALIUU

PabGouas nporpamma yuyeOHOro npeamera
IlosicHuTEIBHAA 3aIIHCKA
Pabouas nporpamma no xumuu 1uid 10 kmacca cocTaBjieHa Ha OCHOBE:

- denepanbHOTO TOCYAAPCTBEHHOTO 00PA30BATENIHLHOTO CTAHAAPTA CPEAHETO (TIOJTHOTO) OOIIEeTo
oOpazoBanus (PenepanbHbI rocy1apcTBEHHBIN 00pa3oBaTeIbHbIM cTaHIapPT OCHOBHOI'O O0ILEro
oOpaszoBanus. — M.: [Ipoceemenue, 2014);

- [IpumepHoIl mporpammsl cpeaHero (mosHoro) odero oopazoBanust —Xumus. 10-11 kiaccel
(ITpumepnble mporpaMmel 110 y4eOHbIM npeameraM. (CTaHaapTsl BTOPOTo MOKOJIEHUs) —M.:
[Ipocemienue, 2014);

- PaGoueii mporpamMmbl oCHOBHOTO 0011ero oOpa3oBanus. Xumus. Paboune mporpammel. [Ipenmernas
nunaust yaeOnukoB I'. E. Pynsutuca, ®@. I'. ®enpamana.

10—11 kmaccel: yueOHOE mMocoOue ISl yuuTelel o0eo0pa3oBaTeIbHBIX OpraHu3auii: 0a30BbIN
ypoBenb / M. H. AdanacreBa. —2-e u3a. — M.: IIpocBemenue, 2018. — 48 c.

[TpumepHoit ocHOBHOI 00pa3oBaTensHON porpaMMbl MBOY I'mmuasus Nel7), paccuntannoii Ha 33
yaca B roJ (1 yac B HeeI )

VYuebnuk Astopsl: ['.E. Pymsuruc, @.I'.®enpaman «Xumust. 1 Okacey, ya9eOHHUK IS
o0mmeoOpa3oBatenbHbIX opranuzanuii M.:«Ilpocsemenne « 2018 r. PekomennoBaHo MuHHUCTEPCTBOM
oOpasoBanus u Hayku Poccuiickoit Denepanuu.

Henu:

OcBoeHUE BaXKHEHIITUX 3HAHUN 0 XMMHUYECKON COCTaBIIAIONIEH €CTECTBEHHO-HAYYHON KapTUHBI
MUpa, 00 OCHOBHBIX MOHATUAX U 3aKOHAX XUMHH, XUMHUECKON CUMBOIIUKE;

OBnazeHue yMEeHUSIMU HAOMIOaTh XUMUYECKHUE SIBJICHUS, IPOBOIUTh XUMUYECKUM IKCIIEPUMEHT,
MIPOU3BOUTH PACUEThl HA OCHOBE XUMUYECKUX (HOPMYJT BEIIECTB U YPaBHEHUH XUMHYECKUX PEaAKIIHiA;
Pa3BuTHe Mo3HABATEIBHBIX HHTEPECOB M MHTEIICKTYAIBHBIX CITIOCOOHOCTEH B IIpoIIecce MPOBEACHUS
XUMHYECKOTO IKCIIEPUMEHTa, CAMOCTOSITEIbHOTO MPUOOPETEHNUSI 3HAHUHN C UCTIONh30BaHHEM
Pa3IUYHBIX UCTOYHUKOB UHPOPMAITUH, B TOM YHCIIC KOMITBIOTEPHBIX;

Bocnuranre oTHOMIEHHS K XUMUHU KaK K OJHOMY M3 (PyH/IaMEHTAJIbHBIX KOMIIOHCHTOB
€CTECTBO3HAHMS M DJIEMEHTY OOIIEYEIIOBEUECKON KYJIbTYPHI;

[TpuMeHeHre MoMTy4YeHHBIX 3HAaHUN U YMEHU /17151 6€301acHOTO MCIIOJIb30BAHUS BEIIECTB U
MaTepHayioB B OBITY, CETLCKOM XO3SUCTBE M HAa MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a7a4 B
TMOBCETHEBHOM KU3HH, MPEAYTPEKACHUS SIBICHUN, HAHOCSIINX BPE]l 3I0POBBIO YEIIOBEKA U
OKPY’KaIOIIeH cpee.

OcBoeHue cUCTEMbI 3HaHUH O (yHIaMEHTAIBHBIX 3aKOHAX, TEOPHIX M (pakTaX XMMHUYECKON HAYKHU IS
ITIOHUMAHUA HaquOﬁ KapTI/IHI)I MI/Ipa.
3agaun:

Pa3Butne mozHaBaTEeIbHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPUYECKHX CIIOCOOHOCTEH B mpoIiecce
M3Yy4YEeHMs] XUMUYECKON HAyKH U ee BKJIaJa B 00I1eYesIOBEYECKYIO KYJIbTYPY (CO3/1aHNE HOBBIX
TEXHOJIOTHH, BEIIECTB U MaTepUaJIOB, 00YCIIOBINBAIOLINX MPOTPECCUBHOE PAa3BUTHE MUPOBOTO
co00IIeCTBA); CIOKHBIX U MPOTUBOPEUMBBIX MyTEH BOSHUKHOBEHHUS U Pa3BUTHS UJCH, TeOpUid U
KOHLIECNIIUA COBPEMEHHON XMMUYECKON HAYKH;

Bocnutanue yoex1eHHOCTH B TOM, UTO XUMUS — MOIIHBII HHCTPYMEHT JJIsl IpeoOpazoBaHus
HpUPOABI, YTO O€30MacHOE MPUMEHEHHE XMMUU BO3MOXKHO TOJIBKO B OOILECTBE C YCTONYHUBBIMU
HPaBCTBEHHBIMU KaTETOPUSIMU;



Pa3BuTHe no3HaBaTeNbHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH B Ipoliecce
pelIeHUs XMMUYECKHX 3a/1a4 U CaMOCTOSTEIbHOIO MPUOOPETEH!sI HOBBIX 3HAHUH, BBHITIOJTHEHUS
9KCHEPUMEHTAIbHBIX UCCIIEI0BAaHUM, TOATOTOBKH J0KIAI0B, pedepaToB U ApyTUX TBOPUECKUX paboOT
[IpumeHeHue MoJy4eHHbIX 3HaHUN U YMEHUH 17151 OOBSICHEHMS SIBJIEHUI IPUPO/]Ibl, CBOMCTB BEIIECTBA,
JUISl peIeHUs MPAKTHYECKUX, KU3HEHHBIX 33/1a4, pallMOHAIBHOTO MPHUPOIOIIOIB30BAHUS U OXPaHbI
OKpY’Karollen cpezipl, ooecreueHus: 0e30MacHOCTH KU3HEAEATEIbHOCTH YeJI0BEKa U 00IEeCTBa.

Mecto yyeOHOro npeamera

JlaHHas mporpaMma npeaycMarpuBaeT GOpMHUPOBAHUE Y yUalluXcsl 00IIey4eOHbIX YMEHUH U
HaBBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB JI€ATEIILHOCTH M KIIIOYEBBIX KOMIETEHIMNA. B 3TOM HanpaBieHun
NPUOPUTETAMH JUTSl yIEOHOTO MpeIMeTa «XUMUS» B CTapIeH IIKoJie Ha 6a30BOM YPOBHE SIBIISFOTCSI:
YMEHHE CaMOCTOSITEIbHO U MOTUBHPOBAHHO OPTaHNW30BbIBATh CBOIO MO3HABATEIBHYIO JI€ATEIbHOCTh
(OT MOCTaHOBKY LIE€IH O NOJIYYEHHUs U OLCHKH Pe3yJIbTaTa); UCIOIb30BAHNE 3JIEMEHTOB IPUUYUHHO-
CJICZICTBEHHOTO U CTPYKTYpPHO-()YHKIIMOHAJIBHOTO aHAIN3a; ONpe/ie/IeHHE CYyITHOCTHBIX
XapaKTePUCTHK U3y4aeMoro 00beKTa; yMEHUE pa3BEpPHYTO 0OOCHOBBIBATh CYXACHHUS, 1aBaTh
orpezieNieHus], MPUBOANTD OKA3aTeNIbCTBA; OLICHUBAHUE U KOPPEKTHPOBKA CBOETO MOBEACHUS B
OKpYKarollel cpelie; BBIIIOJHEHUE B IPAKTUYECKON NEATEIIBHOCTH U B ITOBCEIHEBHOM JKU3HU
9KOJIOTUYECKUX TPeOOBAHUH; MCIIOJIb30BAaHHE MYJIbTUMEIUIHBIX PECYPCOB U KOMITBIOTEPHBIX
TEXHOJIOTHH 1 00paboTKH, Iepeiaun, CHCTeMaTU3alui HH(popMaIuu, co3nanust 0a3 JaHHBIX,
MIpe3eHTalMH Pe3yJIbTaTOB MO3HABATEILHON U MPAKTHUUECKOH AeATEIbHOCTH.

B kypce 10 xnacca nzydaercss opraHMuecKasl XMMHMsl, TEOPETUYECKYI0 OCHOBY KOTOPOH COCTABIISIOT
COBpPEMEHHAas TEOPHS CTPOCHUSI OPraHMYECKUX COCIUHEHHMH, TOKA3bIBAIOLIAs €IMHCTBO XUMUYECKOTO,
3JIEKTPOHHOI'O U IPOCTPAHCTBEHHOT'O CTPOEHUS, IBJICHHSI TOMOJIOTUHM U U30MEPHH, KJIacCU(PUKALIUS U
HOMEHKJIaTypa OPTraHUYECKUX COeMHEHUH. Bech Kypc opraHn4eckoi XMMUU IPOHN3aH Haeen
3aBHCUMOCTH CBOMCTB BEILIECTB OT COCTaBa U UX CTPOEHUS, OT XapakTepa (yHKIMOHAJIBHBIX IPYMII, a
TaK)K€ TEHETUYECKUX CBA3EH MEXKIY KilacCaMH OPraHUYECKHX COECIMHEHUI.

B nanHOM Kypce copepakarcs BaKHEHIINE CBEIEHUS 00 OTJENIbHBIX BELIECTBAX U CUHTETUYECKUX
Marepuaiax, o JISKApCTBEHHBIX Mpernaparax, CocoOCTBYOMUX (OPMHUPOBAHHUIO 3J0POBOTO 00pasa
KHU3HU U O0IIEH KYJbTYypblI UeJIOBEKa.

Ilnanupyemble pe3yabTaThl H3y4YeHHUs Y4eOHOI0 Kypca
JInyHOCTHBIC, MeTaNIpeAMETHBIEC M IIPEAMETHbIEC Pe3yJIbTAThl 0CBOCHHUS Y4eOHOI0 MpeaMeTa»
Xumus 10 kinace «
JIuuHoCcTHBIE pe3yabTaThl Y o0yyaromuxcs OyayT copMUpOBaHbl YMEHUS:
OCO3HAaBaTh €JMHCTBO U IEJIOCTHOCTh OKPY>KAIOIIIEr0 MUPa, BOBMOKHOCTH €T0 M03HABAEMOCTH U
00BSICHUIMOCTH Ha OCHOBE JIOCTH)KEHUI HayKH;
CTPOUTH COOCTBEHHOE IEJIOCTHOE MUPOBO33PEHUE HA OCHOBE M3YyUEHHBIX (DAKTOB;
0CO3HaBaTh MOTPEOHOCTH ¥ TOTOBHOCTH K CaMO0OOPa30BaHUIO, B TOM YHUCIIE H B PAMKAX,
CaMOCTOSITENIbHOM J1eATeIbHOCTH BHE ILIKOJIbL;
OLIEHUBATh MOBEJICHHE C TOUYKH 3pEHHs] XUMHUYECKON 0€30IaCHOCTH (TEKCThI U 3aJaHus) U KU3HEHHBIE
CUTYyallUU C TOUKU 3peHHs Oe30M1acHOro 00pasa *KU3HU U COXPAHEHUS 37J0POBbS;
OLICHMBATh HKOJIOIMUYECKUN PUCK B3aMMOOTHOILIEHUI Y€JI0BEKa U MPUPOIBI.
(dbopMHUPOBATH HKOJIOTUYECKOE MBIIIJIEHUE: YMEHHUE OLIEHUBATh CBOIO JEITEIbHOCTh U TOCTYIKH
JPYTUX JIO/IeH C TOUKU 3PEHUsI COXPAHEHUs OKPY KaIOLIeH Cpeibl - rapaHTa )KM3HU U 0J1arononyyus
JroJzieit Ha 3emie;
OCO3HaBaTh COBPEMEHHOE MHOI000pa3ue TUIIOB MUPOBO33PEHNUS, OOIIIECTBEHHBIX, PETUTHO3HBIX,
aTEeUCTUYECKUX, KYJIbTYPHBIX TPAAULIUNA, KOTOPBIEC ONPEAEIAIOT pa3Hble 00BICHEHUS IPOUCXOASILETO
B MUDE;
YUUTBCS IPU3HABATh NPOTHUBOPEUYNBOCTh M HE3ABEPIIEHHOCTh CBOMX B3IJIS10B HA MUP, BO3MOKHOCTb
UX U3MEHEHUS;



YUUTBHCS UCIIOJIB30BaTh CBOM B3IJISbI HA MUP U1 OOBSICHEHUS PA3JIMYHBIX CUTYAIUH, pelieHus
BO3HMKAIOIIUX MTPOOJIEM U U3BJICUCHHSI )KU3HEHHBIX YPOKOB;

0CO3HaBaTh CBOM MHTEPECHI, HAXOAUTh U U3y4aTh B ydeOHHKAX MO PAa3HBIM MpeIMeTaM MaTepHuan (13
MaKkCHUMyMa), UMEIOLINI OTHOLIEHHE K CBOUM HHTEpecam;

HCIIOJIb30BaTh CBOM MHTEPECHI AJIs1 BbIOOpA MHAMBUAYATbHON 00pa30BaTeIbHOM TPaeKTOPUU
NOTeHIMaIbHOM OyTymiei npogeccuu u COOTBETCTBYIOLIETO MPOQUIBHOTO 00pa3oBaHus;
npruoOpeTaTh ONBIT YYAaCTHs B JIeNIaX, IPUHOCAIIMX MOJIb3Y JIIOJISM;

YUUTBCS CAMOCTOSATEBHO BHIOMPATh CTHIIb TIOBEACHNUS, IIPUBBIYKH, 0OECTIeUnBaIoe 0e30MacHbIH
o0pa3 )KM3HU U COXPaHEHHE 3/10POBbS — CBOETO, a TAK)KE OJIM3KUX JIIOJCH U OKPYKAIOLIHX;
YUUTBCSI CAMOCTOSATENBHO MMPOTUBOCTOATH CUTYalMsAM, IPOBOLUPYIOIINM Ha MOCTYNKH, KOTOPbIE
yIpOKat0T OE30MaCHOCTH U 370POBBIO;

BBIOMPATH MOCTYIIKH, HAIIEJIEHHBIE HA COXpaHEHHE U OepeHOe OTHOIICHHE K TIPUPO/ie, OCOOCHHO
KUBOM, n30erasi MPOTUBOMOJIOKHBIX MOCTYIIKOB, ITOCTENIEHHO y4ach U OCBanBas CTPATETHIO
paLMOHATIBHOTO MPUPOIOTIOIB30BAHMS;

YUUTBCS yOeXKIaTh IPYTHX JII0Je B HEOOXO0AMMOCTH OBJIaJICHHs CTpaTerueil paloHaIbHOTO
PUPOIOTIOIB30BAHUS;

WCIIOJIb30BaTh HKOJIOTMYECKOE MBIIIJICHUE /1711 BBIOOpa CTpaTeruu cOOCTBEHHOTO MOBEACHUS B
Ka4yeCTBE OJJHOM M3 LIEHHOCTHBIX YCTaHOBOK.

MertanpeamMeTHble pe3yabTaTbl YUEHUK HAYUNTCS

PerynsatusHabie YV /I:

CaMOCTOSITENIbHO OOHApY>KUBATh U (POPMYIUPOBATh YUeOHYIO MPoOIEMy, ONpeAEATh 1eslb yueOHOU
NesITeIbHOCTH, BBIOUPATh TEMY IIPOCKTa;

BBIJIBUTATh BEPCUH PEIICHUs TPOOJIEMBbI, 0CO3HABATH KOHEUHBII pe3ybTaT, BRIOUPATh U3
NPEIOKEHHBIX U NCKATh CAMOCTOSITENIBHO CPEJICTBA TIOCTHIKEHUS LEIIH;

COCTaBJIATh (MHAUBUAYAJIbHO WM B TPYIIIE) IJIaH pelieHus npoOsieMbl (BBIITOJIHEHUS IPOEKTA);
paboTas 1o IUIaHy, CBEpATh CBOM JICHCTBHUS C LIETbIO U, IPU HEOOXOJUMOCTH, UCTIPABIIATH OLIHMOKH
CaMOCTOSITEIILHO;

B JIMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSITEIILHO BbIPAOOTAHHBIE KPUTEPUH OLIEHKU;
nmoAOHUpaTh K Kaxa0u mpobieme (3a1ade) aieKBaTHYIO €l TEOPETUUECKYIO0 MO/IEb;

paboTas 1o NPeASIOKEHHOMY U CAaMOCTOSITEIbHO COCTABICHHOMY IUIaHy, UCIIOJIb30BaTh HAPSY C
OCHOBHBIMH U JONOJHUTENIbHBIE CPECTBA (CIpaBOYHAs JTUTEPATYpa, CIOKHbBIE TPHOOPHI,
KOMIIBIOTED);

IJIAaHUPOBATh CBOIO MHIMBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO;

CcBOOOJTHO MOJIB30BATHCS BBIPAOOTaHHBIMU KPUTEPUSMHU OLEHKH U CAMOOLICHKH, UCXOS U3 LIETIH U
UMEIOIUXCS KPUTEPUEB, Pa3uyas pe3ysbTaT U CIIOCOOBI JeHCTBU;

YMETh OLIEHUTH CTETIeHb YCIEITHOCTH CBOSH MHIMBHYaIbHON 00pa30BaTeIbHOM 1S TETFHOCTH;
JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM Ka4eCTBAM U YepTaM XapakTepa («KakoB s»), ONpPelesTh
HAalpaBJIEHUS] CBOETO Pa3BUTHS («KAKUM s XOUY CTaTh», «YTO MHE JJIs 3TOTO HAJ0 CHENATh).
Ilo3naBarenbuble Y'Y /I

aHaM3UPOBaTh, CPABHUBATH, KIIACCU(DUITUPOBATH U 0000IIATh (PAKTHI U SBJICHHUS, BBISABISATH IPHYUHBI
U CJIEJICTBUS IPOCTHIX SIBICHUN;

OCYILECTBIISATh CPAaBHEHUE, KITACCU(PHUKAIINIO, CAMOCTOSATENIHO BHIOMPAst OCHOBAHUS U KPUTEPUHN AJIS
YKa3aHHBIX JJOTMYECKUX OIIEpalvii;

CTPOUTH KITACCU(PHUKAIIMIO HA OCHOBE JTUXOTOMHYECKOTO JIeTIeHHs (Ha OCHOBE OTPUIAHHSA);

CTPOUTD JIOTHYECKOE PacCyXkACHUE, BKIIOYAIOIIee YCTAHOBICHHE IPUYUHHO-CIIEACTBEHHBIX CBSI3€i;
CO3/1aBaTh CXEMAaTUYECKHE MOJIENU C BbIIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0OBEKTA;
COCTABJIATh TE€3UCHI, Pa3JINYHbIC BU/bI TUIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.);

npeoOpa3oBbIBaTh MHPOPMALIUIO U3 OJTHOTO BUAA B APYTOH (TaOIUILy B TEKCT U TIp.);

BBIUUTHIBATh BCE YPOBHU TEKCTOBON MH(pOpMAIU;

aHaJIM3UPOBaTh, CPABHUBATb, KJIACCU(YUIIUPOBATh U 0000IIATh MOHATHSA: JaBaTh ONpeIeIICHUE
HOHATHSIM Ha OCHOBE M3YUYEHHOTO Ha Pa3IMYHbIX MpeMeTax yueOHOro Marepuana, OCylecTBIsATh
JIOTHYECKYIO ONIEPALIMIO YCTAHOBJIEHUSI POJI0-BUIOBBIX OTHOIIEHUH, 000011aTh MOHATHS —




OCYIIECTBIISITh JIOTHYECKYIO OTEPAITUIO TIEPEX0/1a OT MOHATHS ¢ MEHBIINM 00BEMOM K TIOHSTHIO C
0OIBIINM 00BEMOM;

CTPOUTH JIOTHUECKOE pacCy:KJI€HHE, BKIOYAIOIIee YCTaHOBICHHE TPUIMHHO-CIIEICTBEHHBIX CBSI3EH;
CO3J1aBaTh MOJICJH C BBIJICJICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK 00bEKTa, MPeoOpa30BBIBATH MOACIH
C IIETIHIO BBISIBJICHHUS OOIINX 3aKOHOB, OTIPEICISIFOIINX JAaHHYIO TIPEIMETHYIO 001aCTh;
NpeACTaBIATh HH(POPMALIHIO B BUJE KOHCIIEKTOB, TaOJIUII, CXEM, Ipa(UKOB;

npeoOpa3oBbIBaTh HHPOPMALIHIO U3 OJTHOTO BUA B APYToi U BEIOMpATh y100HYIO U1 ceds hopmy
(duKcanuu U npencTaBieHus HHHOPMAIHH;

MMOHMMAS TIO3UIHIO IPYTOT0, pa3inyarh B €r0 peur: MHEHHUE (TOUKY 3pEHHsI), JOKa3aTeILCTBO
(aprymenTsI), (hakThl U T.1.;

caMoMy C03/1aBaTh MCTOYHHKH MH(OPMAIMK PA3HOTO TUIIA U JUIS PAa3HBIX ayJUTOpUi, COOII01aTh
UH(QOPMALMOHHYIO TUTUEHY U MpaBuiia HH(PpOPMAITMOHHON 0€30MacHOCTH;

YMETh UCTIOJIb30BaTh KOMITBIOTEPHBIE 1 KOMMYHUKAITMOHHBIC TEXHOJIOTHH KaK HHCTPYMEHT JUISI
JOCTHIKEHHSI CBOMX IIeJIei;

KommynvikaTtuHble YV /I:

CaMOCTOSITENIFHO OPTaHU30BBIBATh Y4eOHOE B3aUMOJICHCTBHE B TPYyIIE (ONpeneNniaTh o0Iue e,
pacrpenensTb poid, T0TOBapUBATHCS IPYT C IPYTOM H T.1I.);

OTCTaMBasl CBOIO TOUKY 3pPEHUS, IPUBOJUTH apTYMEHTHI, MOATBEPKAas UX (hakramu;

B IUCKYCCUU YMETh BBIJIBUHYTbh KOHTPAapryMEHTHI, epedpazupoBaTh CBOIO MBICIIb (BJIaJICHUE
MEXaHM3MOM IKBUBAJICHTHBIX 3aMEH);

YUUTHCSI KPUTHYHO OTHOCHUTBCSI K CBOEMY MHEHHIO, C TOCTOMHCTBOM MIPHU3HABAThH OIMIMOOYHOCTb
CBOEr0 MHEHHs (€CIM OHO TAKOBO) U KOPPEKTUPOBATh €I0;

MOHUMasI TO3UIIHMIO IPYTOT0, Pa3inyaTh B €r0 peun: MHEHUE (TOUYKY 3peHHsI), J0Ka3aTeIbCTBO
(aprymeHTsI), GaKThl U T.1.;

YMETh B3MJISIHYTh Ha CUTYAITUIO C MHOW MO3HIIMU ¥ IOTOBAPUBATHCS C JIFOABMH UHBIX TTO3HUIINH.
IIpeameTHsble pe3ynbraThl. 7pedosanus K ypOBHIO HOATOTOBKU ydyaluxcs (BbIITYCKHUKOB)
HAalpaBJIEHbl HA peaJIn3aIfIo0 IeATEIbHOCTHOTO, TPAKTUKO-OPUEHTUPOBAHHOTO U IMYHOCTHO-
OPUEHTUPOBAHHOTO TOAXO0/I0B; OCBOCHUE YUAIIMMUCS MHTEIUIEKTYAIbHON U MPAKTUIECKOM
JIeSITeTbHOCTH; OBJIQJICHUE 3HAHUSAMHU M YMEHUSIMH, BOCTPEOOBAHHBIMH B ITOBCETHEBHOM JKU3HH,
MO3BOJISIFOIIMMH OPUEHTHPOBATHCS B OKPY’KAIOIIEM MHUpE, 3HAYMMBIMHU [T COXPAaHEHUSI OKPY Katolei
cpezbl 1 COOCTBEHHOTO 310POBBSI.

YueHuK Hay4uThCs

3HATH/TIOHUMATh

Ba)XHEHIIINE XUMUYECKUE TIOHATHS: BELIECTBO, XUMUUYECKHH JIEMEHT, aTOM, MOJIEKYJIa, XUMHUYECKast
CB$I3b, BAJICHTHOCTb, CTETICHb OKUCIICHUS, YTIIICPOIHBIN CKeNeT, PyHKIMOHAIbHAS TPYIINa, H30MepHs,
TOMOJIOTHSI, aJIIOTPONHs, U30Tombl, D0, MOJISIPHBIE Macca U 00bEM, BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS, (HE)IIEKTPOJIUTHI;

OCHOBHBIE 3aKOHBI XUMHUHU U XuMHueckue Teopur: 3CM, 3aK0H MOCTOSHCTBA cocTana, [13, Teopus
XUMHUYECKOH CBSI3U, CTPOCHHS OPIraHUYECKUX BEILECTB;

Ba)XKHEHIIINE BEIIECTBA U MAaTEPHAJIBI: CEpHAs, COJIsIHAs, a30THASI U YKCYCHasl KUCIIOTHI, METaH, STHJICH,
alleTHUIICH, OCH30JI, 3TAHOJ, KHUPBI, MBI, TIFOK03a, caXxapo3a, Kpaxmall, KIIeT4aTKa, OCIIKH,
UCKYCCTBEHHbIE U CUHTETHUECKHE BOJIOKHA, KaydyKH, IJIACTMACChl; METAJUIbl U X CIUIaBBl, ILEJI0YH,
aMMMaK, MUHepaJIbHbIe yI00peHusl.

yMeTh:

Ha3bIBaTh U3yUEHHBIC BEIIECTBA M0 «TPHUBHAIHHONY WM MEXTYHAPOTHOW HOMEHKIIATYPE;
OTIpEJIeNIATh: BAJIEHTHOCTb U CTEIIEHb OKUCIICHUS! XUMUUECKUX JIEMEHTOB B BEILIECTBAX, TUII
XMUMUYECKOH CBSI3U B COCIMHEHUSX, 3aps HOHA, XapaKTep Cpelibl B BOJHOM PacTBOpe
HEOPraHMYECKOTO BEIIECTBA, OKUCINTEN/BOCCTAHOBUTEIh, IPUHAIEKHOCTh BEIIECTB K
OTIPENICIICHHOMY KJIACCY;

XapaKTepu30BaTh: IEMEHTHI MAJIbIX IEPUOI0B MO U3 nosnoxenuto B I1C, oduire xumMudyeckue
CBOWCTBAa METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPIaHWYECKUX M OPIraHUYECKUX BEIECTB,
CTPOCHHUE M XMMUYECKHE CBOMCTBA M3YYCHHBIX OPTaHUUECKUX BEUIECTB;



OOBSACHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS, IPUPOTY XUMUUECKON CBSI3H,
3aBUCUMOCTbh CKOPOCTH XMMHUYECKON PEAKLUHU U MOJIOKEHUS XMMUYECKOT'0 PaBHOBECHS OT PA3IUUHBIX
(baxTOpoB;

BBITIOTHATh XUMHUYECKHI OKCIICPUMCHT 11O PACIIO3HABAHUTIO BayKHEHIIIMX OpPraHn4CCKuX U
HCOPraHNYCCKUX BCIICCTB,

IPOBOJUTH CAMOCTOSATENIbHBIA MOUCK XMMUYECKOH HMH(pOpMAIMU C UCIIOIb30BAaHUEM PA3ITUUHBIX
UCTOYHUKOB (HAayYHO-TIOMYJISIPHBIX U3aHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa);
UCIIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH Il 00pa0OTKH U Mepeaadn XUMUIeCKoi nHpopMaIiu 1
ee MpeJCTaBIECHUS B PA3INYHBIX opMax.

Hcnonb30BaTh NpUOOPETEHHBIE 3HAHUS M YMEHUS B PAKTHUECKON NEeSATEIbHOCTH U TIOBCEHEBHON
KU3HU JJIS:

O0BSICHEHHST XUMHYECKUX SIBJICHI/If/'I, MMPOUCXOaAIIUX B IMPUPOJL, 6I)ITy " Ha IMTPOU3BOACTBC,

- OIIPCACICHHUA BOSMOKHOCTU IMPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBHAX U
OLIEHKHU MX HOCJIEICTBUIA;

9KOJIOTMUECKU IPaMOTHOT'O IIOBEJIEHUS B OKPYXKAIOIIEH Cpeie;

OLICHKH BIIMSIHUSI XUMHUYECKOTO 3arps3HEHUs OKPYKAIOLIEH Cpelbl Ha OPraHU3M YEJIOBEKa U IPyTHE
JKUBBIC OPTraHU3MBI;

6e30macHOro 0OpalleHus ¢ TOPIOYUMH U TOKCUYHBIMH BElLlleCTBaMU, Ja0OpaTOPHBIM 000PYA0BaHUEM;
HPUTOTOBJICHUSI PACTBOPOB 3a/JaHHOI KOHIIEHTPAIUU B OBITY M HA IIPOU3BOICTBE;

KPUTUYECKOH OIEHKH JIOCTOBEPHOCTH XUMHUYECKONH MH(POPMALINH, TOCTYTAOMIEH U3 pa3HbIX
HCTOYHHUKOB.

[Tporpamma npegycmarpuBaet (OpMUpPOBaAHUE Y ydaluxcs o0I1eyyeOHbIX YMEHUI U HaBBIKOB,
YHHUBEPCAJIBHBIX CIIOCOOOB JIEATETLHOCTH U KIIFOUEBBIX KOMIIETCHIIUMI:

YMCHHUE CAMOCTOATCIIbHO U MOTUBUPOBAHHO OPraHU30BLIBATL CBOTO MMO3HABATCIIBHYIO ACATCIIBHOCTD,
HCTIOTH30BAaHUE YJIEMEHTOB IPUYUHHO — CIICJICTBEHHOTO U CTPYKTYPHO - (PYHKITMOHAIBHOTO aHAIIN34;
OTIpeJIeJIEHUE CYIIIHOCTHBIX XapaKTEPUCTHK U3y4aeMOro 0ObeKTa;

yMEHHUE pa3BEPHYTO 0OOCHOBBIBATH CY)KJICHUS, AaBATh ONPECIICHHs, TPOBOIUTH J10KA3aTeIbCTBA;
OLICHMBAHUE U KOPPEKTUPOBKA CBOETO MTOBE/ICHUS B OKPYKAIOLIEM MHpE.



Conep:xkanue nporpammsl 10 kiace
33 u/roa (1 4/nen.)

OPI'AHNMYECKASA XUMUA

Teopusi XMuMH4YeCKOT0 CTPOEHHUSI OPraHuvecKux coeannenui. [Ipupoaa xumMmnyeckux cBsizei
Oprannueckue BemecTBa. [losBneHrne W pa3BUTHE OPraHUYECKOM XUMHM Kak

HayKH. XUMUYECKOE CTPOEHHE KaK HOpSAIOK COEJIMHEHUS aTOMOB B MOJEKYJie COIVIACHO HX
BaJICHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPUH XMMHYECKOTO CTPOCHHUS OPraHMYECKUX COEAMHEHUN
A.M. bytnepoBa. YriepoJIHblii CKEJIET OPraHMYeCKOM MOJEeKyJibl. KpaTHOCTh XHMHYECKOW CBS3H.
3aBUCHMOCTb CBOMCTB BEIIECTB OT XUMUYECKOTO CTPOEHUs MOJIEKyJ. M3omepus u nzomepsl. Ilonsarue
0 (QyHkuMoHanbHOM rpynme. [lpuHIMIBI — KJacCUPUKAIUM  OPraHUYECKUX  COEIUHEHMI.
Cuctematnueckass MeXJIyHapoAHas HOMEHKJATypa W HIPUHLMUNBI 00pa3oBaHMs  Ha3BaHUH
OPraHUYECKHUX COCTUHEHUH.
MecTo 1 3HaYeHHE OpPraHMYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX HaYK.
Yraesoaopoasl

[IpenenbHble yraeBoaopoasl (ankaHbl). Cmpoenue monexyivt memana. I'OMONOTUYECKUN psj
ankaHoB. ['omonorm MexayHapoaHass HOMEHKJIAaTypa OpraHMYeckux BemiecTB. 3omepus
YIJIEPOJHOrO CKesleTa. 3aKOHOMEPHOCTH U3MEHEHUs (PU3MUECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA (Ha
IpUMepe METaHa U ATaHAa): PeaKLUH 3aMelleHus (raJoreHUpOBaHue), TEerHIPUPOBAHUS KaK CIIOCOOBI
IIOJyYEHUs] BAXHEMIIMX COEIMHEHUH B OPraHMYECKOM CHHTe3€e. ['opeHue MeraHa Kak OJMH U3
OCHOBHBIX HCTOYHUKOB Te€IlJIa B IPOMBIIUIEHHOCTH U OBITY, uzomepuzayuu aixkanos. Llenuvie
peaxyuu. Ce0600Hble paodukanvl. [ anozenonpoussoousvie ankanos. HaxoxaeHnue B TNpUpoJe H
PUMEHEHHUE aJIKaHOB.

Kpatnsle cBa3u. HenpeznenbHble yriieBopoposl. AnkeHsl. Cmpoernue Monexynvl
amunena. sp—I ubpuouzayus. 'omonornyeckuil ps ankeHos. Homenknarypa. 3omepust yriiepogHoro
CKeJIeTa U TOJIOKEHUsI KpaTHOM CBSA3UM B MOJIEKyJie. XMMHUYECKHE CBOWCTBA (Ha MpUMEpPE THIICHA):
peaKkIMy IPUCOEAMHEHUs (raJOreHUpOBAaHUE, 2uopuposaxue, TUIPATALUA, 2UOPO2aI02eHUPOBAHUE)
KaKk crnocod mnoiydyeHus (yHKIMOHAIBHBIX MPOM3BOJHBIX YIJIEBOJIOPOJOB, ropeHus. llpasuno
Maprosnukosa. Buvicokomonexkynapuvle coedunenus. Kauecmeennvie peaxyuu Ha — OBOUHYIO
c6a3v. llonmumepnsanys 3TWIEHAa KaK OCHOBHOE HaIIpaBJICHHUE €ro MUCIosb30BaHMA. IlommdTunen kak
KPYTHOTOHHAXHBIN MPOAYKT XMMHUECKOT0 IPOU3BOJCTBA. [I[puMeHeHue sTuieHa.

Anxanuens! U kayuyku. [Tonstue o0 ankaaueHax Kak yrieBOJAOPOAAx C ABYMs JABOMHBIMHU
cBs3simu. [lonmumepusanust nuBuHwWiIa (OytanueHa-1,3) kak crnocoO MOMY4YEHHsS] CHHTETHUYECKOIO
Kayuyka. Mzonpen  (2-memunbymaouen-1,3). HaTypanbHbli M CHHTETHYECKUH  Kay4yKH.
Bynkanuzanus kayuyka. Pesuna. Ilpumenenue kayuyka u pesusbl. Conpsowcénnvle 080UHbIE CEA3U.
Tonyuenue u xumuueckue ceolicmea ankaouenos. Peaxyuu npucoeounenuss (2anocenuposanus) u
NOIUMEPUIAYUY ATKAOUEHOS.

AnkuHbl. AuetwiieH  (3tuH) u ero  romonoru. Cmpoenue — mognexynvl
ayemunena. 'omonorndecknid psAx anknHoB. HomeHkiatypa. M3omepus yriaepogHoro ckenmera u
HOJIOXKEHHUsI KPaTHOM CBsI3U B Mojiekyje. Meowckniaccosas uzomepus. sp-1 ubpuousayus. XuMudeckue
CBOICTBa (Ha MpUMEpe aleTWICHA): peakUud MPHUCOEAUHEHHUs (TaJIoTeHUPOBAHUE, 2uUopuposauue,
THIIpATALUs], 2UOPO2ANIO2eHUPOBaHUe) KaK CHOCO0 MOJIY4YEeHUs MOJUMEPOB M JPYTUX IOJIE3HBIX
npoAyKToB. ['opeHre aneTuiieHa Kak HICTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHHU JUIsl CBAPKU U PE3KU
MeTaioB. [Ipumenenne aneTuieHa.

Ilonamue o yuxnoankanax.

ApeHbl (apomMaTH4ecKHe YIJIeBOAOPOAbI). beH301 Kak NpeicTaBUTeNlb apOMaTUYECKUX
yrieBoaoponoB. Cmpoenue monekynvl 6Gen3ona. XMMUUYECKHE CBOMCTBA: pEakUUU 3aMELICHUs
(ranoreHMpOBaHKE) KaK CIIOCOO MOJTyUYeHHs] XUMUUECKUX CPEJICTB 3aIlUThl pACTEHU, PUCOSAUHEHUS
(ruapupoBaHME) KakK J0Ka3aTeIbCTBO HEIPENeIbHOro xapakrepa 6ensona. Peakuus ropenus. Toayon.
Hzomepus 3amecmumeneil. Ilpumenenne Oenszona. [lecmuyuovl. [ 'enemuueckas c61a3b apeHog ¢
opyaumu yeneeo0opooamu.

Ilpupoonsie ucmounuxu yeneeo0opodos. Ilpupoousiii ca3. Heghpms. [lonymusie negpmsnvie
easvl. Kamennoui yeonv. Ilepepabomxa negpmu. Ilepeconxka megpmu. Pexmuguxayuonnas xoloHHA.



bensun. Jluepoun. Kepocun. Kpexune negpmenpodykmos. Tepmuueckutl u Kamaiumuyeckuli KpeKUHauU.
Huponus.
Kucsiopoaconep:xkaiue oprannyeckue coeIMHeHHs.

Kucnopoxaconepxamue opranndeckue coenuHeHus. OIHOATOMHBIE TpeAeTbHbIE CIHUPTHI.
Knaccudukanusi, HOMEHKIATypa, H30MEpHUS CHOUPTOB. MeETaHON W JTaHON KaK MpeICTaBUTENN
IpEJENbHBIX OJHOATOMHBIX CHHUPTOB. /lepeuunsiii, 6mMoOpuuHblli U MPEemMUyHbIL AMoMbl Yenepooq.
Booopoonas ceasp. XuMHueckue CBOMCTBa (Ha MpHMepe METaHOla M STaHOJa): B3aUMOJICHCTBUE C
HATPHEM KaK CII0CO0 YCTaHOBJICHUS] HAIMYHS TUAPOKCOTPYIIIBI, PEaKIHs C TaJOreHOBOJOPOAAMHU KaK
croco® TMOMy4deHHs] PacTBOpPUTENEH, Aeruiparanus KakK crnoco0 TMOoNydeHus STHieHa. Peakuus
TOPEHHUS:  CIOUPTBI  Kak  TOmIuBO. Cnupmosoe  Opoowcenue.  Depmenmul.  Booopoomuwvie
ceazu. [lpumeHeHre MeTaHona W dTaHona. Du3MoOIOrMYecKoe EeHCTBHME METaHONa M JTaHOoJa Ha
OpTraHu3M 4YeJIOBeKa. AIK020U3M.

MHoroaromMHbie CHOUPTHL. DTUICHIIUKONIb W TIUIEPUH KaK MPEICTaBUTENN MpPeIeTbHbBIX
MHOTOATOMHBIX CUpTOB. KauecTBeHHAs peakius Ha MHOTOATOMHBIC CITUPTHI U €€ MPUMEHEHHE IS
pacro3HaBaHMs TIUIEPUHA B COCTaBe KOCMETHUECKHX cpeAcTB. llpakTuueckoe mMpuUMeHEHHE
STHJICHIJIMKOJIS U TIUIEPHHA.

®enon. Apomarudeckue ciiupThl. CTpoeHue MOJEKyIbl peHomNa. B3aumnoe eiusnue amomos 8
monekyne ¢henona. Xumuueckue ceoucmea: 63aumooeucmeue ¢ Hampuem, 2UOPOKCUOOM HAMPUs.,
opomom. Kauecmsennas peaxyus Ha genor.

[Ipumenenue denona.

Kap6ouunbubie coenunenus. KapOoHunpHas rpynmna. AnpAeTUAHAS] TPYMa. AJbIETHIIb.
Keronsl. U3omepust u HOMeHknatypa. [lonyyenue u xumuyeckue ceoicmea anboeuoos. Peaxyuu
OKUCTIeHUSl U NPUCOeOUHEeHUsl albOecud08. MeTaHanb (popMabIeTHI) U dTaHAIb (aleTalbIerua) KaK
NPEACTaBUTENIN TPEICNbHBIX albAeTHI0B. KadecTBeHHbIE peakIuu Ha KapOOHWIBHYIO TPYHILY
(peakuus «cepeOpsiHOTO 3epKaiiay, B3auMoaencTBue ¢ ruapokcunom meau (1)) u ux npumenenue ans
OOHapy>KeHHsI TPEJENbHBIX albJETU0B B TMPOMBIIUICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTh
anbaerunioB. [Ipumenenue Gpopmanbaeruia u ameraibAaeruia.

KapbonoBeie kucnotsl. Kapboxcunvnas epynna (kapboxcoepynna). Hzomepus u
HOMeHKIamypa kapooHoswix kuciom. OTHOOCHOBHBIE Tpe/ielIbHbIe KapOOHOBBIE KUCIOTHI. [lonyuenue
0OHOOCHOBHBIX NPeOebHbIX KAPOOHOBLIX KUCA0om YKCYCHAs! KUCIOTa KaK MPEICTaBUTENb MPeIeTbHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHMHUYECKHE CBOWCTBAa (Ha IpUMEpEe YKCYCHOW KHCIOTHI):
peakuu C MeTaulaMH, OCHOBHBIMH OKCHJIaMH, OCHOBAaHMSMH M COJSIMH Kak TOATBEP)KICHHE
CXOJICTBAa C HEOPTaHUYECKUMU KHCIOTaMU. Peakius stepudukanmy kak crnoco0 MoxydeHHs CI0KHBIX
s¢upoB. IlpuMeHeHune yKCyCHOM KHCIOTHL. MypaBbuHas Kuciora. Auetartsl. [IpencraBienue o
BBICIIINX KapOOHOBBIX KHCIIOTAaX.

Crnoxubie 3¢upbl u xupbl. Homenkiamypa. Ilonyuenne, XUMUYECKHE CBOMCTBA CIIOKHBIX
a¢upoB. Peakius srepuduxanuu. CrnoxxHbie 3PUPHI KaK MPOIYKTHl B3aUMOJICHCTBUS KapOOHOBBIX
KACIOT CcO cnuptamu. [IpuMeHeHHWe CIOXHBIX d3(QupoB B mnHIEBOH U mapdroMepHOi
NPOMBIIUIEHHOCTH. JKUpBl Kak CJ0XHBbIe A3(GUpPHl TIUIEpUHA M BBICHIMX KapOOHOBBIX KHCIOT.
PacTurenbHbIe U KMBOTHBIE JKUPBI, UX cOCcTaB. Pacro3HaBaHWe pacTUTEIBHBIX KHPOB Ha OCHOBAHWUHU
UX HempenenbHOro xapakrepa. [Ipumenenue xupoB. ['MAPOIN3 UM OMBUIEHUE KUPOB Kak CHocod
NPOMBIIIJICHHOTO TOJIyYeHHsI COJICH BBICIINX KapOOHOBBIX KUCIOT.

Mpi1d Kak CcOJM BBICHIMX KapOOHOBBIX KHUCIOT. Moromme cBoiicTBa Mbuia. CunmemuyecKue
Morowue cpedcmaa.

VYrneBoasl. Knaccudukanus
yraeBo1oB. Monocaxapuasl. Onueocaxapuovel. Jlucaxapuael. HaxoxaeHue yrieBojoB B NPUPOJE.
['moko3a KakK aJIbJICTUIOCTIHPT. Bbpoxenue rimoko3bl. Ppykroza. Caxaposa. [ uoponus

caxapo3bvl. Kpaxman 1 1eiiro1o3a Kak OMOJIOrHYecKUe MoMMepbl. XUMHUYECKUE CBOMCTBA Kpaxmalla
U LEJUTI0NIO3bl (TMIpPOJIN3, KayeCTBEHHas peakuus ¢ HOJOM Ha Kpaxmal M ee NpUMEHEHHUe i
oOHapyXeHMsI KpaxMaja B NpoAykTax nuTanus). [Ipumenenune u Oumosormyeckas pojib YIJIEBOJOB.
[TonsaTHe 00 MCKYCCTBEHHBIX BOJIOKHAX Ha IpPHUMEpe aleTaTHOrO BOJIOKHA. Ayemunyenniono3a
Knaccuguxayus 6onoxon.

WneHTudukanys OpraHUYeCKUX COEAMHEHMH. [ enemuueckas c6:A3b6 MedcO0y Kuaccamu
opzanuyeckux coeounenui. THIbI XUMUYECKUX PEaKUi B OPraHN4eCKON XUMHH.
A30Tcoaepkale OpraHnyecKue coeiMHeHUs.



AMHUHOKHUCITOTHI ¥ Oenku. CocTaB M1 HOMEHKIIATypa. Amunvl. Amunoepynna. Anunun. Ionyuenue u
Xumuyeckue ceoticmea aHUIUHA. AMUHOKHUCIIOTBI KaK amQoTepHbIC OpraHUYEeCKue
coeuHeHus. Mzomepus u Homenxnamypa. bunonapueii uow. llenTuaHas cBa3b. buonoruueckoe
3HaUEHUE  O-aMUHOKHMCIOT. OOnacTM  NPUMEHEHHS  aMUHOKHCIOT. Xumuueckue  c80ucmed
amunokuciom. Ilenmuowi. [oaunenmuowl. I nuyurn. benku xak npupoaneie ouonoaumepsl. CocTaB U
cTpoeHHe OenkoB. XMMHMUYECKHUE CBOMCTBA OEIKOB: T'MIpOJHU3, AcHarypauus. OOHapykeHue OelKoB
OpU TIOMOIIM KayeCTBEHHbIX (I[BETHBIX) peakiuii. IlpeBparienus OenKOB NHIIKM B OpraHU3ME.
Buonornveckue pyHKIUN OETIKOB.

Aszomcoodepocawue 2emepoyuxiudeckue coedunenus. [lupuoun. Iluppon. IHupumuoun. Ilypumn.
Asomucmoie ocnoganus.
Hyxneunosvie kuciomol. Hyxneomuowl. KomniemenmapHule azomucmoie 0CHOBAHUS.
Xumus u 300posve uenosexa. apmaxono2uieckas XUMusi.
Xumus nonumepos
Honumepvl. Cmenenv noaumepusayuu. Monomep. Cmpykmypnoe 36eno. Tepmonracmuunvle
nonumepsl. CmepeopezynapHuvle noaumepsl. Ilonusmunen. Ilonunponunen. IlonumempagpmopsmuneH.
Tepmopeaxmuenvie nonumepsi. Denonogopmanvoecuonvie cmonvl. Ilnacmmaccol. Denonaacmeoi.
Amunonnacmol. I[lenonnacmel. Ilpupoonwiii kayuyk. Pezuna. D6onum. Cunmemuueckue Kayuyku.
Cunmemuueckue onokna. Kanpon. Jlagcan.
JemoHcTpanum.
e OOpa3upl OpraHMYECcKUX BEIIECTB U MaTepuanoB. MoJieny MOJIEKyJl OPraHNYECKUX BELLECTB
e OTHoOIIEHUE alKaHOB K KUCIIOTaM, I[eJIouaM, pacTBOPY NepMaHTraHaTa Kainusi 1 OpoMHOI Bojie.
e Mogenu MOJIEKyJl TOMOJIOTOB U m30MepoB. [lomyuyenue anerwneHa KapOWAHBIM CHOCOOOM.
BaumopeiicTBue aneTuiieHa ¢ pacTBOpPOM IEpMaHraHaTa Kanus U OpoMHO# Bomoil. ['openue
aneruieHa. PasnoxkeHue kaydyka IpM HarpeBaHUU M HCHBITAHUE MPOAYKTOB Pa3IOKEHUS.
3HaKOMCTBO ¢ oOpa3namMu KaydykoB. beH3on kak pacTtBopuTenb. [opeHue OeH3oua.
OTtHomenne O6eH307a K OpOMHOM BOJIE U pacTBOPY NepMaHraHara Kainus. OKucIIeHHe TOyouia
o PacTBOpeHue B alleToOHE pa3NUYHBIX OpraHUYecKux BemecTB. OOpa3ibl MOIOIIUX U YUCTSIINX
CPEJCTB.
e OOpa3smpl macTMace,
JlabopaTopHble ONBITHI.
HzroroBienune Mozeneit MOJIEKyJl yTiIeBOI0POI0B
O3nakomyieHHe ¢ oOpa3amMu MpoAyKTOB HeTernepepaboTKu
Oxkucnenne 3tanona okcuaom menu (I1).
PacTBOopeHue rnuneprHa B Bojie U peakius ero ¢ ruapokcuaom meau (I1).
XuMudeckue cBoiicTa (heHoa
OxkwucneHne MeTaHals (dTaHaJs) OKCHIOM cepedpa.
Oxucnenue Meranans (3Ta"ans) rugapokcuaoM meau (I1)
PacTBOpUMOCTB JKHUPOB, OKA3aTENBCTBO UX HEMPEAEIBHOTO XapaKTepa, OMBIJICHHE KHUPOB.
CpaBHeHHUE CBOWCTB MbllIa U CHHTETUYECKUX MOIOIINX CPEJICTB
CBolicTBa IIIOKO3bI KaK aJbAEeTUA0CIUPTA.
B3aumopeiicTBue caxaposbl C THAPOKCUAOM KaJIbIUS.
[IpuroroBneHue KpaxmMalabHOTO KIEHCTEPA U B3aUMOIECHCTBUE C HOIOM.
. 'maponu3 kpaxmaina. O3HakoMiIeHHE ¢ 00pa3aMu MPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH.
. LIBeTHBIE peakuy Ha OENKU
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IIpakTueckune padoThl

1.«Ilony4yeHue 3THUIIEHA U U3yUYEHUE €TI0 CBOWCTBY.

2. «Ilomyuenne ykcyCHOM KHCIIOTHI U U3YUYEHHE €€ CBOMCTBY.

3. «PenieHne sKkcriepMMEHTaNIbHBIX 33/1a4 HA pAaClIO3HABAaHUE OPraHUYECKHUX BELIECTBY.



Peanu3zanus BOCHUTATEJIbHOI0 MOTEHIMAJIA HA YPOKAX XMMHUH MPEANO0Jaraer cjiaeay-
0111ee: - YCTAaHOBIICHUE JTOBEPUTEIBHBIX OTHOIICHUH MEX]Ty YUUTEIEM U €0 yUeHHKaMHU, CII0Cc00-
CTBYIOIIUX TTO3UTUBHOMY BOCTIPHUSITHIO YUAITUMUCS TPEOOBAHUHN U TIPOCHO yUUTEIs, TPUBJICUCHUIO UX
BHUMaHUS K 00CyX/1aeMoii Ha ypoKe HHPOPMAIIH, aKTUBH3AINH HX TTO3HABATEILHOU JIEATEIBHOCTH;
- ToOy>KJIeHHE MKOJLHUKOB COOII0IaTh HA YPOKE OOIIETIPUHSATEIE HOPMBI TTOBEACHMS, TIPaBHIIa 00IIIe-
HUS CO CTAPUINMHU (YUUTEISIMH) U CBEPCTHUKAMH (IIKOJIbHUKAMH ), IPUHITUTIBI YIEOHOW TUCITUTLINHBI
¥ CaMOOpTraHU3allNH; - IPUBJICYCHIUE BHUMAHUS MKOJLHUKOB K IIEHHOCTHOMY aCIIeKTy M3y4aeMbIX Ha
yYpOKax sIBJICHUN, OpraHU3aIMs UX padOTHI C MOJIy4aeMOi Ha YPOKe COIMAIbHO 3HAYMMON HH(pOpMa-
1Mel — HHUITMUPOBAHKE €€ 00CYKICHHUS, BRICKA3bIBAHUS YUAIIMMICS CBOETO MHEHHUS T10 €€ TTIOBOY,
BBIPA0OTKH CBOETO K HE OTHOIIICHUS; - HCTIOH30BAHUE BOCITUTATEILHBIX BO3MOKHOCTEH COIepiKa-
HUS y4eOHOTO TIpeAMETa Yepe3 IEMOHCTPAIHIO JETSIM IPUMEPOB OTBETCTBEHHOTO, TPaXKIaHCKOTO TIO0-
BEJICHUSI, IPOSIBIICHUS YEIIOBEKOIIOOUS U TOOPOCEPICUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIINUX TEK-
CTOB JJISI YTEHUS, 33144 JIJIS PEIICHHUS, TIPOOJIEMHBIX CUTYAIMH 7151 00CYXICHUS B KJIacce; - MpUMeHe-
HUE Ha YPOKE UHTEPAKTUBHBIX (POPM pabOTHI yUAITUXCS: HHTEIUIEKTYAIbHBIX UTP, CTUMYIUPYIOIIIX
MO3HABATEIIbHYI0 MOTHUBAIIUIO IITKOJIFHUKOB; TUCKYCCHI, KOTOPBIC JAIOT YYAIIUMCSI BO3MOKHOCTD
MPUOOPECTH OMBIT BEJIEHUSI KOHCTPYKTUBHOTO JTMAJIOTa; TPYNIOBON paboThl WK paboThl B apax,
KOTOPBIE y4JaT IMIKOJIFHUKOB KOMAaH/IHON paboTe M B3aMMOJICHCTBHIO C APYTHUMH JIETbMH; - BKIIOUCHUE
B YPOK MTPOBBIX MPOLIEYP, KOTOPbIE TOMOTAIOT MOAAEPKaTh MOTUBALIUIO AETEH K MOJyYSHHIO 3HA-
HUH, HATAKUBAHUIO MIO3UTUBHBIX MEKITMYHOCTHBIX OTHOIICHUN B KJIaCCE, TOMOTAIOT YCTAHOBIICHHUIO
no0poxkenaTenbHON aTMoc(hepsl BO BpeMsl YPOKa; - OpraHu3anus medcTBa MOTUBUPOBAHHBIX U APY-
JTUPOBAHHBIX yUAIUXCS HAJ MX HEYCIIEBAIOIIMMH OTHOKJIACCHUKAMH, AIOIIETO IMKOJIbHUKAM COITH-
aJIbHO 3HAYMMBIN OMBIT COTPYIHUYECTBA U B3AaUMHOM MOMOIIM; - THUIIUUPOBAHUE U MOJJEPIKKA UC-
CJIEIOBATEIILCKON JIEATETLHOCTH IIKOJILHUKOB B PaMKax peasiu3allii MU WHIUBUTyTHHBIX U
TPYIIOBBIX UCCIEIOBATENIHCKUX MPOEKTOB, UTO JTACT MIKOJIHHUKAM BO3MOKHOCTH MMPHUOOPECTH HABBIK
CaMOCTOSITEIIBHOTO PEIICHUSI TEOPETUUECKON MPOOIEMbI, HABBIK TEHEPUPOBAHUS U 0OPMIICHHUS COO-
CTBEHHBIX HJIeH, HABBIK YBAXXUTEILHOTO OTHOIIECHUS K Uy KUM HIesIM, o0(GopMIEHHBIM B paboTax
JIPYTUX WCCIIEIOBATENCH, HABBIK ITyOJUYHOTO BRICTYIICHUS TIEpPET ayJUTOPUEH, apryMEHTUPOBAHUS U
OTCTaMBaHUs CBOEH TOUKH 3PEHUSL.
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Paznen 1. Teopust XMMHY€CKOI0 CTPOEHHS OPraHMYECKHX €

oeAMHEHH

ii. [Ipupoaa xumMmuyeckux cBsizeit

1.1

TeopeTuyeckue OCHOBBI
OpPraHu4YecKoil XuMHH

O6’bﬂCHﬂTB, IMOYEMY OPraHM4YE€CKYI0 XUMHIO BBIACINIIA B OTHCHBHBIﬁ pasacin
XUMUHU. HCpe‘II/ICHﬂTB OCHOBHBIC NPEAINIOCBUIKW BO3BHUKHOBCHUS TCOPHUU XU~
MUYCCKOT'O CTPOCHMUS.

CTHBII ompoc
HCHEMEHHBIN
OHTPOJIb.

https://resh.
ru/subject/29/

Pazzmen 2. YrieBogopoast

D.1

[IpeneibHbIe
YIJIeBOAOPOIbI (ATKAHBI)

(OOBSICHATH IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI aJIKaHOB HA OCHOBE peI-
CTaBJICHUH O THOpHUAN3aIy opOuTaeil aroMa yriiepoaa.

13roTaBiMBaTh MOAEIN MOJIEKYJI QJIKAaHOB, PYKOBOACTBYSICh TEOPUEH XUMU-
IECKOTO CTPOCHUS OpPraHMYECKHX BemecTB. OTINYaTh TOMOJIOTH OT H30Me-
poB. HazbIBaTh asikaHbl 10 MEXAyHAPOAHON HOMEHKJIIATYpE.

CocTaBaATH YpaBHEHHS XMMUYECKHUX PEaKIU,

XapaKTEPU3YIOIUX XUMUYECKUE CBOMCTBA METaHA U €r0 TOMOJIOTOB.

Perath pacu€rHble 3a1aui Ha BBIBOJ (DOPMYJIBI

OpraHU4ECKOro BEIIECTRA.

CTHBIA OMPOC
HCHMEHHBIN
OHTPOJTb.

https://resh.
ru/subject/29/

D2

HenpeneabHblie
YIJIEBOAOPOIBI

(OOBSICHATD NPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI ATHIICHA Ha OCHOBE
[pe/ICTaBICHUH O THOPHIN3allN aTOMHBIX OpOHTalel yriieposa.
11300pakaTh CTPYKTYpHBIC (POPMYJIBI AIKCHOB M UX H30MEPOB, HA3bIBATh aJl-
€HBI 10 MEX/TyHapOIHOH HOMEHKIIAType, COCTABIATh (JOPMYJIBI aTKEHOB O
X Ha3BaHUSIM.

€PEUUCIIATh CTIOCOOBI MOJIYICHHUS ATKEHOB U 00JIaCTH UX TPUMEHEHHUS.
OCTaBIIATh YPABHEHUSI XUMUYECKUX PEAKIHUi, XapaKTEePH3YIOIINX XUMHIE-
KH€E CBOMCTBA aJIkeHOB. [lonmyuaTs 3THsIEH.

OKa3bIBaTh HETIPEENIBHBINA XapaKTep STHIEHA C IOMOIIbIO KaU€CTBEHHOU
€aKI[Y HA KPaTHBIE CBSI3U.

OCTaBJISITh YPABHEHUS XUMHUYECKUX PEAKLU, XapaKTEPU3YIOIIUX Hellpe-
€NbHBINA XapaKTep ajlKaJgueHOB.

OBSACHATH SP- 'MOPUIU3ALMIO U MPOCTPAHCTBEHHOE CTPOEHHE MOJICKYIIb]
ICTHUJICHA, Ha3bIBaATh TOMOJIOTH allCTUJICHa mo MG)K}IyH&pO]lHOﬁ
OMEHKJIAType, COCTaBJSATh YpPaBHEHHUsS PpEaKIUil, XapaKTepU3YIOLINX
MMHYECKNE CBOWCTBA alleTHIICHA

YcrHelil  ompoc
[ T1chEMEeHHBIA
[KOHTPOJIB.

https://resh.
ru/subject/29/
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yIJ1€BO10POA0B

[T1cHEMeHHBIA

X apakTepr30BaTh CIOCOOBI EPepadOTKU HEPTH.

OOBICHITH OTJINYNE OCH3MHA TIPSIMON MTEPETOHKHU OT KPEKUHT-OSH3MHA. |KOHTpOIIB

2.3 |ApomMaTuuecKue 3 1 (OOBSACHATH AIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJIBI OeH30- |YcTHbIM ompocihttps://resh.
yrJ1€BOOPOIbI (ApeHbI) 1a. WCbMEHHBIA  [ru/subject/29
[1300paxaTb CTPYKTYpHYIO GopMyiy OEH305a IBYMSI CIIOCOOAMHL. OHTPOJTb
(OOBSACHATD, KaK CBOKWCTBa O€H3071a 00YCIOBICHBI CTPOSHHEM €TI0 MOJICKYIIBL.
COCTaBIIATh YpaBHEHHUS PEaKIMil, XapaKTePH3YIOIIMX XUMHUYECKUE CBOICTBA
(0EH30J1a 1 €r0 TOMOJIOTOB
0.4 [[IpupoaHble WCTOYHHKHY X apakTepn3oBarh cOCTaB MPUPOIHOTO ra3a U MomyTHBIX HeTIHBIX ra3oB.  [YcrHblid  ompocihttps:/resh.

ru/subject/29

HWroro no pazaeny

12

1

1

Paznen 3. Kucioponocoaep:kaiue OpraHudeckue coeHHeHust

3.1

CnupTsl 1 (PeHOIbI

11300pakaTh 00IIyI0 (JOPMYITY OHOATOMHBIX TPEACTbHBIX CITUPTOB.
OOBsICHATH 00pa30BaHKUE BOJOPOIHOI CBS3U U €€ BIMSHHUE HAa (PU3UUYECKUE
CBOICTBA CIIUPTOB.

CocTaBIsITh CTPYKTYPHBIE (JOPMYJIBI CIUPTOB U MX M30MEPOB, Ha3bIBATh
CIIAPTHI TI0 MEXIYHAPOIHOW HOMEHKIIATYPE.

(OOBSACHATD 3aBHCHMOCTH CBOICTB CHEIPTOB OT HAMMYUS (DYHKIMOHATBHOM
rpynmsl (-OH).

(CocTaBIIsITh YPaBHEHHUS peaKknii, XapaKTepU3YIOIINX CBOHCTBA CITUPTOB.
X apakTepr3oBath (pu3noIornueckoe aeiicTere MetaHosa u stanona. [Ipo-
BOJMTH KQUECTBEHHYIO PEAKIMIO HA MHOTOaTOMHBIE CITUPTHIL.

(OOBSACHITH 3aBUCUMOCTH CBOMCTB (heHOJIa OT CTPOCHHUS €ro0 MOJICKYJIBI, B3a-
IMHOE BIIMSIHAE aTOMOB B MOJIEKYJIe Ha npuMepe (GeHoa.

CocTaBIsITh YPaBHEHNS PEAKIMil, XapaKTEPH3YIOIINX

XIMIYEeCKHe CBOHCTBA (peHoIa.

CTHBIA OMPOC
HCbMEHHBIN
OHTPOITH

https://resh.
ru/subject/29

3.2

AJIbICTU B, KETOHbLY
[kapOOHOBBIE KMCJIOTHI

CocTaBisITh ()OPMYJIIBI H30MEPOB M TOMOJIOTOB aJIbJICTUI0B U HA3bIBATh UX IO
ME>K/TyHapOIHOH HOMEHKJIAType.

HaJIbHOW TpyNIbl. [IpOBOIUTE KaueCTBEHHBIE PEaKIUU Ha albJeTH bl
CocTaBnsiTh ypaBHEHHS peaklni, MOATBEPKIAIONIMX CBOMCTBA AJIbAETHIIOB.
CocTaBisITh (POPMYJIbI K30MEPOB M TOMOJIOTOB KapOOHOBBIX KUCIIOT U Ha3bl-
BaTh UX 110 MEXAYHAPOJAHONH HOMEHKJIAType.
(OOBSACHATD 3aBHCUMOCTH CBOMICTB KapOOHOBBIX KHCIIOT OT HAJTHIHUS (QYHKITH-
oHapHOM rpymmsl (-COOH).
(CocTaBIsITh YpaBHEHHUS peaKknnii, XapakTepU3YIOMNX CBOHCTBA KapOOHOBBIX
[kucIoT.
[MonyuaTh yKCyCHYIO KUCIIOTY M JOKa3bIBaTh, YTO 3TO BELIECTBO OTHOCHUTCS
KJIaccy KUCIIOT.
TINYaTbh MYPaBbUHYIO KHUCJIOTY OT yKCyCHOﬁ C MOMOIIBKO XUMHYCCKUX
€aKLuu.

YcTHbIT  ompoc
[ [nchMEeHHBIN

(OO0BACHITH 3aBHCHMOCTH CBOKMCTB AJIBACTUAOB OT CTPOCHUSA UX (l)yHKLII/IO- [KOHTPOJIb

https://resh.
ru/subject/29
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3.3

Kupbl. Yriaesoabl

(COCTaBJIATh ypaBHEHUS PEAKLUI STEpH UK.

(OOBSICHATD, B KAKOM Clly4dae THAPOIIN3 CIOXKHOT0 dupa HeoOpaTHM.
(OOBSACHATE OHONOTHIECKYIO POITH JKHUPOB.

(CobmromaTh mpaBmiia 0€301macHOr0 0OPaIIeH!s CO CPEICTBAMH OBITOBOM XH-
M. OOBSCHATH OMOJIOTHYECKYIO POJIb TIFOKO3BL.

[TpakTHYeCKH 10Ka3bIBaTh HANNYNE (PYHKIMOHAIBHBIX TPYIII B MOJIEKYJIC
JIFOKO3BI.

(OOBSICHATD, KaK CBOWCTBA Caxapo3bl CBSI3aHbI ¢ HAMNYMEM (DYHKIIMOHAIBHBIX
CPYIII B €€ MOJIEKYJIE, 1 Ha3bIBaTh 00JACTH IPUMEHEHHUS CaXxapo3bl.
COoCTaBIIATh ypaBHEHUS PEaKLUi, XapaKTepU3YIOIINX

CBOIMCTBA Caxapo3bl.

(CocTaBIsITh YpaBHEHNUS PEAKIUil THAPOIN3a KpaxMala v MONNKOHICHCAIINH
MOHOCaXapH/JI0B.

[TIpoBOIMTH KaUECTBEHHYIO PEAKIIUIO HA Kpaxmall.

CTHBIN OmpocC
HChbMEHHBIN
OHTPOJIb

https://resh.
ru/subject/29

Toro nmo pazaeny

12

0

2

Pa3nen 4. AzoTocoaep:xamue

OPraHuvIeCKue coe¢

JAUHCHUSA

4.1 1 (CoCTaBISATh YPaBHEHUS PEAKITUH, XapaKTePU3YIONIUX CBOHCTBA AMHHOB. ctHbIi - onpoc.https://resh.
A MHHBI 3 (OOBSACHITH 3aBUCUMOCTh CBOMCTB aMHHOKHUCIIOT OT CTPOCHUS MX (PYHKIIHO- HCHbMEHHBIN ru/subj ect/29
MMHHOKHUCJI0THI HAJIbHBIX TPYIIIL. OHTPOJIb

Ha3b1BaTh aMUHOKHCIIOTHI 110 MEXIYHApOAHON
[HOMEHKJIATYpE U COCTaBJIATh YPaBHEHUs peaKLUi, XapaKTEPU3YIOIUX UX
CBOICTBA.

1.2 [beaku 1 OOBACHITH OHOJIOTHYECKYIO POJTb OCIKOB U MX [Yerneiii - onpocihttps://resh.
[IpeBpallleHH B OpraHu3Me. [TuceMeHHBIN ru/subject/29
[TpoBOANTH LIBETHBIE peaKIIUK Ha OEJIKH. [KOHTpOITH
(OOBACHITH OMOJIOTMYECKYIO POJIb HYKJICHHOBBIX KHCIIOT.
[10s1630BaThCA MHCTPYKLMEN K JIEKAPCTBEHHBIM MpenapaTam.

[Toro mo pasxeay 3 1 0

Pasnes S. BeicokoMoJIeKyJIsIp

HbI¢ COCAMHCHUSA

5.1

CunreTnyeckne
MoJIMMepbI

2

(OOBSICHATD, KaK 3aBUCST CBOMCTBA IMOJMMEPOB OT UX CTPOCHUSI.
3anyceIBaTh ypaBHEHHS PEaKIMi MOIMMEPH3aINY. 3aluChIBATh YPABHEHUS
PEaKLUi MOJMKOHAECHCALUY.

[lepeuncnaTs NpUPOAHbIE HCTOYHUKU KaydyKa.

[IpakTH4eckn pacrio3HaBaTh OPraHUYECKHE BEIIECTBA, UCIONb3Ys Ka4eCTBE

CTHBII OmpoC
HCHMCHHBIN
OHTPOJTH

https://resh.
ru/subject/29

YACOB I10 [TPOI'PAMME

Hroro mo pa3zaeny: 2
PesepBHOe Bpems
OBUIEE KOJIMYECTBO 33 3 3
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TemaTuyeckoe NIaHMPOBaHUE

Howme

Tema

Koi-Bo yacoB

BCCT

KOHTPOJIbHBIL

MPaKTUYECKU

e paboTel | € paboThI

Jlata
o
TJIaHy

Jarta
o
(dhakr

Bungpi,

dopmbl
KOHTPOJISL.

Temal

Paznen 1.

Teopusi XumMHUYeCKOro
CTPOEHUs
OPraHHYecKNX
coenuHenuii. Ilpupona
XHMHYECKHX CBA3eil

Teopernueckue

OCHOBBI OPraHUYeCKOM

XUMHH

VYcTHBIN
orpoc

IIpeamer opranndeckoi
xumuu. Brian
Pocculickux y4eHsbIX B
pa3BUTHE OPraHUYECKOMN
XUMUU.

DneKTpoHHas npupoja
XAMUYECKUX CBSI3EH B
OpraHN4YeCKHUX
COCJIMHEHUSIX
Knaccuduxkarst
OpPraHNUYECKIX
coeauHeHui Pemenue
3aJ1a4d Ha BBIBOJI
XUMHYECKUX HOopMyT

YcrHBIN
ompoc

BxonHoi KOHTPOJIB.

KonTponbHas
paborta

Tema
2.

Pa3pea 2.
YIJIEBOIOPO/bI (12
1)
IMpenenbHbIe
YIJ1€BOA0OPOAbI
(ajkaHbl)

CTpoeHue ajaKaHoB.
['omonoruueckuit ps.
Howmenknarypa u
n3oMepus

VY cTHRIN
onpoc

CgolicTBa, MOJyYEHUE U

VYcTHERIN




MPUMEHEHUE ATKAHOB. onpoc
IukmoankaHs!.
6. Pewenue 3anau u YcrHblii
YIPaKHECHUN OIIpoC
Tema | HenpeneabHble
3. YIJI€BOAOPO/AbI
7. Aunkensl. CTpoeHue, VYcrubii
TOMOJIOTHYECKHM AL, 01IpocC
u3oMepusi,
HOMEHKJIaTypa.
CBoiicTBa aJIKEHOB U MX
IIPUMEHEHNE
8. IMpakTudeckas paboTa [IpakTuecka
Nel Ilpasuna Tb. st paboTta
[Tonyuenue 3TreHAa U
W3Y4YEHHUE €ro CBOMCTB
9. TToHsaTue 0 TUEHOBLIX VYcTHERIN
YIJIEBOAOPOJAX. onpoc
[TpupoaueIii kKayuyK.
Paoore! C.B. JIebenesa
10. | Ankunbl. CTpoeHue,
rOMOJIOTUYECKHH P, YcrHbIin
U30MEpHs, OTpoc
HOMEHKJIATypa,
CBOICTBA U MPUMEHEHUE
aleTUIICHA.
Tema | ApomaTudeckue
4. | yrieBogoposs!
(apeHbI)
11. | Apensl. benson u ero YcrHbIit
TOMOJIOTH OIIpoC
12. | 'enetnueckas cBs3b [IpoBepounas
apOMaTHYECKHUX pabora
YIJIEBOJOPOOB C
JIPYTUMU KJIacCaMu
YIJIEBOJIOPOJOB
13. | KonTpoabHas paboTta KontponbHas
3a nmepBbId cemecTp. pabora
Tema | IIpupoanbie
s. HCTOYHUKH
YIJIEBOIOPO/I0B
14. | [Ipupoauslii u YcrHblit
MMONyTHBIC HEDTIHBIC OIIpoc




rasbl, UX COCTaB U
IIPUMEHEHUE

15.

Hedts n HedrenpoayKThl.
Crioco0sI iepepaboTKu
He(TH DKOJIOTHS U
JHEpreTHKa.

VY cTHRIN
onpoc

Tema

Paznen 3.
Kucaopoaocoaep:xamm
€ OpraHuvecKmne
coequnenusn (12 yacon)

CrupTrsl 1 peHobI

16.

OnHoaTOMHBIE
npeeabHbIe CITUPTHI.
Crtpoenue, CBOICTBA,
MOJTy4eHueE,
MIPUMEHEHHE.

DU3NO0IOrHIYECcKOe
JICHICTBHE APTaHOJA.

YcrHbI
ompoc

17.

MHoroaToMHBIE
CIUPTHL.
OTHJICHTIINKOJIb,
rmnepud. CBoiCTBa,
MpUMEHEHNE

VYcTHERIN
onpoc

18.

CrtpoeHue, cBOMCTBA U
npumMeHeHue peromna

Y cTHRIN
onpoc

19.

I'eneTrmyeckas cBSI3b
CHHUPTOB U (peHona ¢
YIJIEBOJIOPOAAMHU
Pemnrenue 3amad mo
XUMHYECKUM
YpaBHEHUSM TPH
YCIIOBUH, YTO OJHO U3
BEIIECTB B34TO B
H30BITKE

[IpoBepounas
pabota

Tema
7.

AJIbAeruabl, KeTOHDI,
KapOOHOBbIE KMCJIOThI

20

KapGonubHbie
COCAUHEHHUS —
AITBICTUIBI U KeMOHbL.
CBoiicTBa 1
MIPUMEHEHNUE
aJbJICTHIOB.

Ycerubiit
orpoc

21.

KapOoHOBBIE KHUCIIOTHI.

YcrHbit




[Tonydenue, cBoiicTBa U
KHCJIOT

orpoc

22.

[IpakTuueckas pabora
Ne2Ilpasuna Thb.
[Tonyuenue ykcycHou
KHCJIOTBI ¥ U3yYEHUE ee
CBOMCTB»

[IpakTnuecka
s paboTa

23.

I'enernyeckas cBs3b
KapOOHOBBIX KUCJIOT C
IPYTUMH KJIacCaMH
OpPraHUYECKUX
coenuHeHuil. Pemenue
3aJ1a4 Ha ONpeiesieHue
MaccOBOM JI0JIM BBIXOJ1a
MPOJYKTa OT
TEOPETUYECKU
BO3MOKHOT'O

IIpoBepouHas
paborta

Tema
8.

Kupsbl. YrieBoabl

24.

CrnoxxHbIe A(UPBI.
Kupsbr

VY cTHRIN
onpoc

25.

VraeBonrl. I mroko3a.
Onurocaxapumsl.

Caxapo3sa

VYcTHERIN
onpoc

26.

Kpaxman u nemnronosa

YcrHbit
ompoc

27.

[IpakTudeckas pabora
Ne3 IIpasuna Thb.
«Pemenue
AKCIEPUMEHTAITBHBIX
3a71a4 Ha pacro3HaBaHUE
OpraHHYeCKUX
BEILIECTB»

IIpakTuecka
g paboTa

Tema
9.

Pasnean 4.
A3oTocoaep:xammue
OpraHuyveckKue
coequHenus (3 yaca)

AMMHBI U
AMHHOKHUCJIOTHI

28.

Awmunsbl. CtpoeHue u
cBoiicTBa. AHUJIUH —
MpeACTaBUTENh
apOMAaTUYECKHX aMHHOB

YcrHbn
ompoc

29.

Hrorosast KOHTpOIbHAS
paborTa.

KonTponbHas
paborta

30

AMUWHOKHCIIOTEL.

YcrHbit




Nsomepus,
HOMEHKJIATypa.
CaoiicTBa 1
IIPUMEHEHNE

orpoc

Tema
10.

Beaku

31.

XuMus U 310pOBbE
yenoBeka. benkm —
MIPUPOJIHBIEC TTOTUMEPHI.
Cocras, cTpyKTYypa,
CBOIicTBa OEIKOB

YcrHBIN
ompoc

Tema
11.

Pa3znea S.
BricokoMo1eKy IS PHBI
e coequHeHus (2yaca)
CuHTeTHYeCKHE
MoJIMMepPbI

32.

Ilonstue 0

BBICOKOMOJIEKYJISIPHBIX
COEIMHEHHUSIX.

VY cTHRIN
onpoc

33.

IIimacTMmacchl ¥ BOJIOKHA.

VYcTHERIN
Ompoc




