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PaGouasi nporpaMMma y4eOHOIo npeamMera
[TosicHuTenpHas 3anucka

Hacrosmas paGoyast mporpamma 1o xuMuu Jis yqyanmuxcst 10 A kiacca coctaBieHa Ha OCHOBE
®enepalibHOTO rOCYJapCTBEHHOTO 00Pa30BaTEIBHOIO CTaHAAPTa CPEAHETO 0011Iero 00pa3oBaHus
(mpuka3 MunucrepcTBa 06pazoBanus u Hayku Poccuiickoit @eneparuu ot 17.12.2010 Ne 1897, ¢
U3MEHEHUSIMHU, BHECEHHBIMH ITpHKa3oM MuHucTepcTBa 00pa3zoBaHus U Hayku Poccuiickoit denepanyu ot
31.12.2015 Nel1577;),
[TpumepHoit ocHOBHOI 00pazoBaTensHOU porpaMMbl MBOY I'mmuasus Nel7/ [coct. H.H.I'apa ]. —
M.: Ilpocsemienue, 2016 rox., [Iporpammel no xumuu ans 10-11 knaccos (aBtopst I'.E. Pynsuruc,
@O.I".Penpaman M.: «IIpocsemienue », 2016), paccuntanHoi Ha 34 yaca B roj (1 yac B Heemo)
VYuebnuxk Astopsl: I'.E. Pym3uruc, @.I'.@enpaman « Xumus.10xnaccey, yueOHUK A5
obmreodpaszoBarenbHbix opranuzanuii M.:«IIpocsemenne « 2018 r. PekomenioBano MunuctepcTBomMm
obOpasoBanus u Hayku Poccuiickoit Deaepammm.

Ilnanupyemble pe3yabTaThl H3y4YeHHUs Y4eOHOI0 Kypca
JInyHOCTHBIC, MeTaNIpeAMETHBIEC M IIPEAMETHbIEC Pe3yJIbTAThl 0CBOCHHUS Y4eOHOI0 NpeaMeTa»
Xumus 10 kinace «
JIuuHoCTHBIE pe3yabTaThl Y o0ydaronmxcs OyayT chOpMUPOBAHBI YMEHUS:

o OCO3HAaBAaTh CAMHCTBO U LHCJIOCTHOCTHb OKPYKAIOIICTO MHUpPA, BO3MOXHOCTH €0 ITIO3HaABACMOCTHU
1 00BSICHHUMOCTH Ha OCHOBE I[OCTI/I)KGHI/Iﬁ HAYKH;

o CTPOUTH COOCTBEHHOE HCJIOCTHOC MUPOBO33PCHUC HA OCHOBC N3YUCHHBIX (baKTOB;

o O0CO3HaBaThb HOTpC6HOCTI) N T'OTOBHOCTB K caM006pa3013aH1/Ho, B TOM YHCJIC U B paMKax,
CaMOCTOSITEIILHON JIEITEIILHOCTH BHE IIKOJIBI,

U OOCHUBATDb NOBCACHUC C TOYKH 3PCHUA XAMUYECKOH 0€30I1aCHOCTH (TGKCTBI u SaﬂaHI/Iﬂ) n
JKU3HCHHBIC CUTYyalluu C TOUYKU 3PCHUA 0e30I1acHOr0 O6p3.38. JKU3HU U COXPAaHCHHUA 3JO0POBbA;

o OLICHUBATD YKOJIOTHYCCKUI PHUCK B3aMMOOTHOIIICHUH YeI0BEeKa U IMpUpPOAbL.

o (bOpMHpOBaTI) 9KOJOTMYCCKOC MBIIIJICHUC: YMCHHE OLICHUBATE CBOIO ACATCIIBHOCTh U

IOCTYTIKU APYTUX JIIOJEN C TOUKH 3PEHUS COXPAHEHUS OKPYXKAIOUIEH CPENIbl - FapaHTa KU3HH U
Onaromnoyuus JTro/el Ha 3emIie;

. 0CO3HABaTh COBPEMEHHOE MHOT000pa3ue TUTIOB MUPOBO33PEHUS, OOIIIECTBEHHBIX,
PENUTHO3HBIX, ATEUCTUUECKUX, KYJIBTYPHBIX TPAIUIHMI, KOTOPBIE ONPEENIAIOT pa3Hble 00bICHEHUS
IIPOUCXOZSILErO B MUPE;

. YUHUTHCS] IPU3HABATH MPOTUBOPEUYNBOCTh U HE3ABEPILIEHHOCTh CBOMX B3IJISA0B HA MU,
BO3MO>KHOCTb UX U3MEHEHMUS;

. YUUTBCS UCTIOIB30BaTh CBOM B3IJISbI HA MUP AJIsi OOBSCHEHUS PAa3IUUYHbBIX CUTYAlIUH,
peleHus: BOZHUKAIOMIUX MPOOJIeM U W3BIICUCHHUS )KU3HEHHBIX YPOKOB;

. OCO3HABaTh CBOM MHTEPECHI, HAXOAUTh U U3yUyaTh B yUeOHHUKAX IO Pa3HbIM MpEAMETaM
MaTepuan (13 MaKCUMyMa), UMEIOIIUI OTHOLLIEHUE K CBOMM MHTEpECaM;

. WCIIOJIb30BaTh CBOM MHTEPECHI /ISl BbIOOpa MHAMBHUIYAIbHON 00pa30BaTeIbHON TPAEKTOPHUH
MOTEHIMANBHON OyaylIei npodeccun U COOTBETCTBYIONIETO MPO(UILHOTO 00pa30BaHUS;

. nprOOpeTaTh OMBIT YYACTHUS B JeNaX, MIPHUHOCSIINX MOIb3Y JIIOIIM;

. YUUTBCS CAMOCTOSITENILHO BBIOUPATH CTHJIb ITOBE/ICHNUS, IPUBBIYKHM, 00ECIIEUNBAIOIIIE
Oe30MacHbIi 00pa3 )KU3HU U COXPaHEHUE 37J0POBBS — CBOETO, a TaKkKe OJM3KUX JIIo/IeH U
OKPY’KaIOIIHX;

. YUYHUTBCSI CAMOCTOSATEIBbHO POTUBOCTOSITH CUTYALIMSIM, IPOBOLMPYIOIIMM Ha MOCTYIKH,

KOTOpbIE YTPOXKAIOT O€30IIaCHOCTH | 37I0POBEIO;



BBIOMPATH IOCTYIIKH, HAIICJICHHBIC Ha COXpaHEHNE U OEpeKHOE OTHOIICHUE K MPHUPO/IE,
0Cc00EHHO KMBOH, n30erast MPOTUBOMOJIOKHBIX IOCTYIIKOB, TIOCTENEHHO Y4ach U OCBauBas CTPATETUIO
PalMOHAIBLHOTO IPUPOAOIOIH30BAHUS;

YUUTBCS yOeXKAaTh JPYTUX JIt0/Iel B HEOOXOJUMOCTH OBJIAZIEHHSI CTpaTETUEH palliOHAIBLHOTO
MIPUPOJIOTIONB30BAHNS;

UCII0JIb30BaTh SKOJIOTMYECKOE MBIIIJIEHHE 7S BBIOOPA CTpaTeruy COOCTBEHHOTO MOBEACHUS B
Ka4eCTBE OJJHOM M3 LIEHHOCTHBIX YCTaHOBOK.

MeTanpeaMeTHbIe pe3yJabTaThl YUEHUK HAYUIUTCS
Perynarusabie YVY/I:

CaMOCTOSTENILHO 00OHApPYyKNUBaTh U (HOPMYIUPOBATh yUeOHYIO MPOOIEMyY, ONIPEeNATh 1IeNb
yueOHOI esITeTbHOCTH, BEIOUPATh TEMY MTPOEKTA;

BBIJIBUTATh BEPCUH PEIICHUsS TPOOJIEMBI, OCO3HABATH KOHEYHBIN pe3yNbTaT, BRIOUPATh U3
MPEUIOKEHHBIX U UCKATh CAMOCTOSATEIIEHO CPEJICTBA TOCTH)KECHUS TICTIH;

COCTaBJIATh (MHAMBUIYaJIbHO WM B IPYMIE) IUIaH peleHHs MpoOaeMbl (BHIIOTHEHUS
IPOEKTa);

paboTas 1o TIaHy, CBepsATh CBOM JICHCTBHSA C IETBIO M, IPU HEOOXOTUMOCTH, UCTIPABIIATH
OIIMOKU CaMOCTOSITEILHO;

B IMAJIOTE C YYUTEJIEM COBEPLICHCTBOBATh CAMOCTOSATENIBHO BEIPAOOTaHHbBIE KPUTEPHH OLICHKH;

noJ0upaThk K Kax10i mpobieme (3aaaue) aAeKBaTHYIO €l TEOPETUUECKYIO MOIETb;

paboTasi o MpeUI0KEHHOMY U CaMOCTOSITETIHHO COCTaBIIEHHOMY IUIaHY, UCTIONIB30BaTh HAPSTY
C OCHOBHBIMH U JIOTIOJIHUTEILHBIE CPEJICTBA (CIIPAaBOYHAS JINTEPATYpPa, CIIOKHBIC IPUOOPHI,
KOMITBIOTED);

IUITAHUPOBATh CBOIO MHMBHIYaJIbHYIO 00pa30BaTEeNbHYIO TPAEKTOPHIO;

CBOOOJTHO MOJIL30BATHCS BBIPAOOTAaHHBIMU KPUTEPUSMH OILICHKH U CAMOOLIEHKH, UCXOS U3
eI ¥ UIMEIOIIMXCSI KPUTEPUEB, pa3indasi pe3yIbTaT U CIocoObl IeHCTBUI;

YMETh OLIEHUTH CTENEHb YCIEIHOCTH CBOEH MHMBHIyaJIbHON 00pa3oBaTeIbHON
NesITeIbHOCTH;

JlaBaThb OLIEHKY CBOMM JIMYHOCTHBIM Ka4eCTBaM M YePTaM XapakTepa («KaKoB s1»), ONPEENATh
HaTPaBJICHUS] CBOETO Pa3BHUTHS («KKAKUM S XOUY CTATh», «4TO MHE IS ATOTO HAJ0 CHEIAThY).

Ilo3zHaBarenbHble Y VY1

aHaJM3UPOBaTh, CPABHUBATD, KJIACCU(UIIMPOBATH U 0000IIATh (PAKTHI U SBJICHUS, BBISBIATD
NPUYHHBI U CIIEACTBUS TPOCTHIX SIBICHUIA;

OCYIIECTBIISITH CPAaBHEHHE, KIACCH(DUKALINIO, CAMOCTOSITEIIHHO BBIOMPAsi OCHOBAHUS H
KPUTEPUHU JJIs1 YKA3aHHBIX JIOTHYECKUX OIeparuii;

CTPOUTH KJITACCU(PHUKAIIMIO HA OCHOBE JMXOTOMHUYECKOI0 JeJIeHUs (Ha OCHOBE OTPHUIIAHUA);

CTPOHUTH JIOTUYECKOE pacCy’kIeHHE, BKIIOYAIOIIEe YCTAHOBICHUE PUIMHHO-CIIEICTBEHHBIX
CBsI3CH;

CO3/1aBaTh CXEMaTUYECKHE MOJIEIH C BbIJICJIEHUEM CYILIECTBEHHBIX XapaKTEPUCTUK O0BEKTA;

COCTABJIATh TE€3UCHI, PA3JINYHbIC BUJIBI TNIAHOB (TIPOCTHIX, CIOXKHBIX U T.I1.);

npeoOpa3oBbIBaTh MHPOPMALIMIO U3 OJJHOTO BUIA B IPYTO# (TAOIHILy B TEKCT H IIp.);

BBIYUTHIBATh BCE YPOBHU TEKCTOBOW MH(DOpMAITUH;

aHAJIM3UPOBaTh, CPABHUBATD, KJIACCU(UIIMPOBATH U 0000IIATh MOHATHUS: 1aBaTh ONpEEICHUE
HOHATHSIM Ha OCHOBE M3YyUYEHHOI'0 Ha Pa3JInYHbIX IpeaAMeTax yueOHOro MaTepuala, OCyeCTBIATh
JIOTHYECKYIO OTIEPAIMIO0 YCTAaHOBICHHS POJIO-BUIOBBIX OTHOIICHUH, 000011aTh TOHATHS —
OCYIIECTBIISITh JIOTHIECKYIO OMIEPAIHIO TIEPEX0/Ia OT MOHITHS C MEHBIIIMM 00BHEMOM K TTOHSTHIO C
OOIBIINM 00BEMOM;

CTPOUTB JIOTHYECKOE pacCy’kJIeHHE, BKIIOYAIOIIee YCTAHOBICHUE TPUIMHHO-CIIEICTBEHHBIX
CBsI3CI;

CO3JIaBaTh MOJICIH C BBIJICIICHHEM CYIIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa, MPEoOpa30BHIBATH
MOJIEIIU C LIEJIbIO BBISBJIEHUS OOIIUX 3aKOHOB, ONPECIISIONINX JaHHYIO IPEIMETHYIO 00J1aCTh;

NpeACTaBIATh HHPOPMALIKIO B BUI€ KOHCIIEKTOB, TabJIHII, CXeM, rpauKoB;




npeoOpa3oBhIBaTh HHPOPMAIIUIO U3 OJHOTO BUJIA B IPYTOi M BEIOUpATh yI00HYIO A ce0s
dbopmy (uKcauu 1 IpeIcTaBICHUsS HHPOPMAIIHH,

MOHUMAsl TTO3UIUIO APYTOTO, pa3IUYaTh B €r0 PeUr: MHEHHE (TOUKY 3PEHHUS ), JOKA3aTEIbCTBO
(aprymeHTsI), GaKThl U T.1.;

caMOMy CO3/1aBaTh UCTOYHUKH MH(GOPMAIIMH Pa3HOTO THIA U JIJIST Pa3HBIX ayAUTOPHUH,
coOiroaaTh HHGOPMALIMOHHYIO TUTHEHY U MpaBuiia HH()OPMALIMOHHON Oe30MacHOCTH;

YMETh UCIOJIb30BAaTh KOMITbIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTUN KaK UHCTPYMEHT
JUISL TOCTHUKEHUS CBOUX IIEJIeH;

KommynukatupHabie YV /I:

CaMOCTOSITENIbHO OPraHU30BbIBaTh Y4eOHOE B3aUMOJICHCTBUE B TpyIIIe (ONpeaesaTh o0Ime
LU, PACIpeeATh POJIU, JOTOBAPUBATHCS JIPYT C APYTOM U T.1.);

OTCTauBasi CBOIO TOUKY 3PEHUS, MPUBOJIUTH APIYMEHTHI, OJITBEPKAas UX (paKTaMu;

B JIUCKYCCHUHU YMETH BBIJIBUHYTH KOHTPAPTYMEHTHI, TIepedpa3upoBaTh CBOIO MBICITH (BJIaJIcHUE
MEXaHU3MOM HKBHBAJICHTHBIX 3aMEH);

YUYUTHCSI KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM MPU3HABATh
OIMOOYHOCTh CBOET0 MHEHHUS (€CJIM OHO TAaKOBO) M KOPPEKTHUPOBATH €T0;

MMOHHUMasl IO3ULIUIO IPYTOro, pa3indyaTh B €r0 peur: MHEHHUE (TOUKY 3pEHHs ), J0Ka3aTeIbCTBO
(aprymenTsI), (haKkThl U T.1.;

YMETh B3TJIIHYTh HA CUTYAIIMIO C MHOM MO3UIIMH U IOTOBAPUBATHCS C JIFOJAbMU UHBIX MO3UIIUH.
IIpenmeTrHble pe3ynbraThl. 7pedosaris K ypOBHIO MOATOTOBKH y4aluXcs (BbIITYCKHUKOB)
HaIpaBJIEHbl HAa pean3alliio JesTeIbHOCTHOTO, IPAKTUKO-OPUEHTUPOBAHHOTO U JTMYHOCTHO-
OpPUEHTHPOBAHHOTO MO/IX0/I0B; OCBOCHUE YUAIIUMUCS UHTEIIEKTYaIbHONU U PAKTHYECKOM
NEeSTeIbHOCTH; OBJIa/ICHUE 3HAHUSMU U YMEHUSIMU, BOCTPeOOBAaHHBIMU B MTOBCETHEBHOM KU3HH,
MO3BOJISIONIMMU OPUEHTHUPOBATHCS B OKPYKAIOIIEM MHUPE, 3HAYUMBIMU JJIS COXPAHEHUSI OKpYKarolen
Cpelibl U COOCTBEHHOTO 3/10POBbSL.

Y4eHHUK HayYUThCS

3HATh/IIOHUMATDH

BOKHEUIITNE XUMUYECKUE TTOHSATHUS: BEIIECTBO, XUMUYECKUH JIIEMEHT, aTOM, MOJIEKYJIa,
XUMUYECKas CBSI3b, BAIGHTHOCTh, CTETICHb OKUCIICHUS, YTIICPOIHBIA CKENET, (DYHKIIMOHATbHAS
rpynmna, u30MepHsi, TOMOJIOTHSI, aJNIOTPONHs, U30Tombl, 0, MOIsIpHBIE Macca U 00bEM, BELIeCTBa
MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHHUS, (HE)ITIEKTPOIHTHI;

OCHOBHBI€ 3aKOHBI XUMUHU U XUMUYeckue Teopun: 3CM, 3aKOH MOCTOSIHCTBA cocTaBa, 113,
TEOPHsI XUMHUECKOU CBSI3U, CTPOCHUSI OPTAHMYECKUX BEIIECTB;

Ba)KHEHIIIMEe BEIIeCTBAa U MaTepUalbl: CEpHasi, COJIsSiHAs, a30THASL U YKCYCHAsl KUCJIOThI, METaH,
STHUJICH, alleTUJIeH, O€H30JI, ITAHOJ, JKHUPHI, MbLIIA, TJFOK03a, caxapo3a, Kpaxmall, Ki1eT4yaTka, OemKH,
MCKYCCTBEHHbBIC U CHHTETUYECKUE BOJIOKHA, KayUyKH, IJIACTMACCHI; METAJIbI M X CILJIABBI, IIEJI0UH,
aMMHaK, MUHEPAJIbHBIE yI00pCHHUS.

yMeTb:

HA3bIBATh U3yUYEHHBIE BEILIECTBA M0 «TPUBUAIBLHOIN WM MEXIYHAPOJAHON HOMEHKIIATYPE;

OTIPEJICIATh: BAJIGHTHOCTh M CTETICHb OKUCIICHUS XUMHUUECKUX 3JIEMEHTOB B BEILIECTBAX, THUI
XUMUYECKOHN CBS3U B COCTMHECHHSX, 3aps]l MOHA, XapaKTep CPeIbl B BOJHOM PacTBOPE
HEOPraHWYECKOTO BEIIECTBA, OKHCIUTEN/BOCCTAHOBUTENb, IPUHAATIC)KHOCTh BEIIECTB K
OIIpEACIIEHHOMY KJIaccy;

XapaKTepU30BaTh: 3JIEMEHTHI MaJbIX IEPHOJIOB 110 U3 NojoxkeHuto B [1C, oOuire xumuieckue
CBOIICTBa METaNIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX U OPTraHUYECKUX BEIIECTB,
CTPOCHHE U XMMHUYECKHUE CBONCTBA U3yUYEHHBIX OPTaHUYECKUX BEILECTB;

OOBSICHSITH 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS, IPUPOTY XUMHUIECKON
CBSI3U, 3aBUCUMOCTh CKOPOCTH XUMHYECKON pPEeaKIuu U TOJI0KEHHUSI XMMUYECKOTO PaBHOBECHS OT
pa3IuYHbIX (haKTOPOB;

BBITIOJTHATh XUMUYECKHI SKCIIEPUMEHT T10 PaclO3HABAHUIO BAKHEHIIINX OPraHUYECKUX U
HEOPTraHWYECKHUX BEIIECTB;




IIpOBOAUTH CaMOCTOSITETbHBIN MMOMCK XUMHYECKOH I/IH(l)OpMaHI/II/I C UCIIOJIb30BAHUEM
Pa3IMYHBIX UICTOYHUKOB (HAYYHO-MOMYJISIPHBIX M3/1aHUH, KOMITBIOTEPHBIX 0a3 JTaHHBIX, PECYPCOB
WnTepHeTa); HCIONB30BaTh KOMIBIOTEPHBIE TEXHOIOTUH JJIs1 00pabOTKH U Nlepeiadll XUMHYECKON
UH(POPMALIUH U €€ MPEICTABICHUS B Pa3IMYHBIX (hopMax.

Hcnonp3oBaTh HpI/IO6peTeHHBIe 3HaHWA U YMCHHUA B HpaKTquCKOﬁ ACATCIIBHOCTHU U
HIOBCETHEBHOM KHU3HU JUIA:

00BSICHEHUS] XUMHUECKUX SIBJICHUHN, POUCXOASAIINX B IPUPOJIE, OBITY U Ha MIPOU3BO/ICTBE;

- OIpCACIICHHUA BO3SMOXKXHOCTU MPOTCKAHUA XUMHWYCCKUX HpeBpaIIIGHI/Iﬁ B pa3JIMYHBIX
YCIIOBUAX U OLCHKHU UX HOCHG}ICTBHﬁ;

9KOJIOTMYECKU TPAMOTHOTO ITOBECHHUS B OKPY KAIOIIEH cpere;

OLIEHKH BJIMSHUSL XUMHUECKOTO 3arps3HEHUS] OKPY KaroIlel cpe/ibl Ha OPraHU3M YesloBeKa U
JIpYTHUE )KUBBIE OPTaHU3MBI;

6e30MacHOro 00paIeHHs C TOPIOYUMH M TOKCUYHBIMH BEIIECTBaMU, JIa0OpaTOPHBIM
000pyTOBaHUEM;

HPUTOTOBJICHUSI PACTBOPOB 3aJJaHHOM KOHIIEHTPAIMK B OBITY M HA MPOU3BOICTBE;

KPUTUYECKOH OIEHKH JIOCTOBEPHOCTH XUMHUYECKONW HHPOPMALINH, TOCTYTAOIECH U3 pa3HbIX
HCTOYHHUKOB.

[Iporpamma npeycmarpuBaeT GopMHpOBaHHE y ydanuxcs 00mey4eOHbIX yMEHHI 1
HaBBIKOB, YHUBEPCAJILHBIX CIIOCOOOB JIEATEIFHOCTH U KIFOUEBBIX KOMIIETCHIIMMA:

YMCHHUE CAMOCTOATCIIBHO U MOTUBUPOBAHHO OPraHU30BbIBATH CBOIO ITO3HABATCIIbHYTO
NesITeTTbHOCTD;

MICTIONIb30BAaHHE HJIEMEHTOB IIPUYMHHO — CIIEJCTBEHHOTO U CTPYKTYPHO - (DyHKIIMOHAIEHOTO
aHamn3a;

OTIpeJIeNIeHUE CYIIHOCTHBIX XapaKTEPUCTHK H3y4aeMOro 0ObEeKTa;

yMeHHe pa3BEPHYTO 0OOCHOBHIBATDH CYXKICHHS, 1aBaTh ONPECIICHHUS, POBOINUTH
JI0Ka3aTeJbCTRA;

OLICHUBAaHME U KOPPEKTUPOBKA CBOETO MOBECHHUS B OKPY>KaIOIIEM MHpE.



Conep:xanue nporpammsl 10 kiaace
34 y/roa (1 y/uen.)

OPI'AHUYECKASA XUMUSA

Teopusi XMMHYECKOT0 CTPOEHHSI OPraHuvdecKux coeqnnenuid. [lpupona xummuyeckux cpsizei
Oprannueckue BeniecTBa. [losiBIeHMEe | pa3BUTHE OPraHMYECKOM XUMHUU Kak

HayKd. XMMHYECKOE CTPOCHHE KakK IMOPSAOK COEOUHEHHs AaTOMOB B MOJIEKYJIE COIVIACHO MX
BaJICHTHOCTH. OCHOBHBIE€ TOJIOKEHUSI TEOPUU XHUMHUYECKOTO CTPOEHHUS OPTraHWYECKUX COEIUHEHUM
A.M. byTtnepoBa. YriepoJIHbId CKEJIET OpPraHMYeCcKorl MOJeKyJibl. KpaTHOCTh XMMHYECKOW CBA3H.
3aBUCUMOCThH CBOMCTB BEIIECTB OT XUMHUUYECKOTO CTpoeHus1 MoseKky. M3omepus u uzomepsl. [lonsarue
0 (QyHkuuoHanbHOM rTpymme. [lpuHnmnel  Kki1accudukanyu  OPraHUYECKHUX  COEIMHEHUH.
Cucrematndeckass MEXIyHApOIHAs HOMEHKJIATypa ¥ TPUHIUIBI  OOpa3oBaHHUS  Ha3BaHUU
OPraHNYEeCKUX COCTUHEHUH.
Mecto 1 3HaUeHUE OPraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.
YraeBogopoabl

[IpenenwHble yrieBonopoasl (ankansl). Cmpoenue monexkynvl memard. I OMOIOTUUECKUM Psift
ankaHoB. ['omomorm MexayHapoaHass HOMEHKJATypa OpraHMYecKux BemlecTB. M3omepus
YTIAEPOJAHOTO CKeeTa. 3aKOHOMEPHOCTH U3MEHEHUS (PU3NYECKUX CBOWCTB. XMMHUYECKHE CBOMCTBA (HA
pUMepe MEeTaHa M 3TaHa): PeaKIMK 3aMelleHus (TAIOTeHUPOBAaHNE), JETUIPUPOBAHMS KaK CIIOCOOBI
MOJIYYECHHS] BAKHEMIIMX COCIAMHEHU B OpPraHUYECKOM CHHTe3e. ['OpeHue MeTaHa Kak OJWH U3
OCHOBHBIX HCTOYHUKOB TEIUIa B MPOMBIIUIEHHOCTH W OBITY, uzomepuzayuu aixkanos. Llennvie
peaxyuu. Ce0600Hble padukanvl. [ anocenonpouszsoduvie ankanos. HaxoxaeHue B TpUpoie U
MIPUMEHEHUE AJTKAHOB.

Kpatnbie cBs3u. HenpenenbHble yrineBomopozbl. AnkeHsl. Cmpoenue Monexynvl
amunena. sp—I ubpuouzayus. I'omonornaeckuii  psg  ankeHoB.  Homenkmarypa.  Mzomepus
YTJIEPOAHOIO CKEJIETa U MOJIOKEHUS KPaTHOW CBSI3U B MOJIEKyJie. XMMUYECKHE CBOWCTBA (Ha IpUMeEpe
ATUJICHA): peakiu MIPUCOCTUHECHHUS (ramoreHupoBaHHUE, 2uopuposauue,
THIpATALHS, 2UOPO2ANo2eHUpPOsanue) Kak CIoco0 TMOMy4YeHHs (PYHKUMOHAIBHBIX IPOU3BOJHBIX
yTJIEBONOPOAOB,  ropenus. I/lpasuno  Mapkosnukosa.  BvicokomonekynapHvle — COeOUHeHUs.
Kauecmesennvie peaxyuu na 06ounyto céasb. Ilonumepusanus 3TUIeHA KaK OCHOBHOE HAaIlpaBliCHHE
€ro Mcnoiabp30BaHus. [lonuaTuieH Kak KPYNMHOTOHHAXXHBIM NPOAYKT XUMHUYECKOIO MPOM3BOJICTBA.
[IpumeHeHue sTuncHa.

Ankanuensl U kayuyku. [loHsTue 00 ankagueHax Kak YIJIEBOAOPOJAX ¢ ABYMs TBOMHBIMU
cBs3simu. [lomumepusanust nuBuHWIA (OyTtagueHa-1,3) kak crmoco0 MOMydeHHsS] CHHTETHUYECKOTO
Kayuyka. M3zonpen (2-memundoymaouen-1,3). HaTypanbHblii W CHHTETHUECKHH  KaydyKH.
Bynkanuzanus kaydyka. Pesuna. Ilpumenenue kaydyka u pe3uHbl. Conpsancénuvie 080lHble CA3U.
Ionyuenue u xumuyeckue ceouicmea ankaoueHos. Peaxyuu npucoeounenus (2ano2eHupoeanus) u
NOAUMEPUZAYUU AKAOUCHOS.

Ankusbl. AtletuieH  (3TMH) ®W  ero  roMojoru. Cmpoenue — MOJEKybl
ayemunena. 'omonornyeckuid psg ankuHoB. Homenknatypa. M3omepus yriiepoaHOro ckenera u
MIOJIO’KEHUSI KpaTHOM CBSA3M B MoJieKyle. Meowcknaccosasn usomepus. sp-1ubpuousayus. XuMuieckue
CBOICTBa (Ha MpUMEpe aleTWICHA): PEaKIUU NPHUCOSAUHEHUs (TallOTeHUPOBAHUE,2UOPUPOBAHLLe,
TUApaTalusl, 2UOPO2alo2eHuposanue) Kak crnoco0 TMONy4YeHHUs TMOJIUMEpPOB W JPYIHX IOJIE3HBIX
NpOIyKTOB. ['OpeHue alneThiieHa Kak ICTOYHUK BBICOKOTEMIIEPATYPHOTO TJIaMEHU AJISI CBApPKHU U PE3KU
MetauioB. [I[puMeHeHune aneruieHa.

Tonamue o yuxnoankauax.

ApeHbl (apomaTHyecKue YriaeBoJopojbl). beH3on kak mpeacTaBUTENh apoOMaTHUYECKHUX
yraeBonopoaoB. Cmpoenue Mmonekyavl 0OeH3ona. XMMUYECKUE CBOWCTBA: pEakUUU 3aMEIICHUs
(rajoreHrpoBaHMUE) KaK CIIOCOO MOMyYEHUsI XUMUUECKUX CPEJICTB 3allUThl PACTECHUM, MPUCOECTUHEHUS
(TuapupoBaHKE) KaK JI0Ka3aTeIbCTBO HEMPEACIbHOT0 Xapakrepa OeH3ona. Peakmus ropenus. Toayon.
Hszomepusa 3amecmumeneu. [lpumenenne OeHzomna. [lecmuyudvl. [ enemuyeckas c6513b apeHo8 ¢
opyeumu y2ne8o00pooamu.



Ilpupoonwvie ucmounuxu yeneo0opooos. Ilpupoonwiii eas. Hegpmo. [lonymuuvle nepmsnwvie
eazvl. Kamennvui yeonv. Ilepepabomxa negpmu. Ilepeconka negpmu. Pexmugdukayuonnas KOJIOHHA.
bensun. Jluepoun. Kepocun. Kpexune negpmenpooykmos. Tepmuueckuti u Kamaiumuyeckuti KpeKuHau.
Huponus.

Kuciiopoaconep:kaiye opranndeckue coeIMHeHHs.

Kucnopoaconepxamue opranndeckue coenuHeHus. OIHOATOMHBIE TpEeAETbHBIE CIHUPTHI.
Knaccudukamusi, HOMEHKIaTypa, HM30MepHs CHHPTOB. MeTaHON UM 93TaHON KakK MpPeJCTaBUTEIH
NpeAeTbHBIX OJHOATOMHBIX CHHPTOB. [lepsuunsiil, 6MOPUYHBIL U MPEMUYHBIL AMOMbL Ve1epood.
Booopoonas cesasp. XuMuueckue CBOMCTBa (Ha MpHMepe METaHOJIAa U ATaHoja): B3aUMOJEHCTBHUE C
HATPHEM KakK CIIOCO0 YCTAaHOBJICHUS HAIMYMS THAPOKCOTPYIIIBI, PEAKIHs C TATOT€HOBOAOPOAAMHU KaK
croco® TMOMy4deHHs] pacTBOpPUTENEH, AeruapaTans Kak croco0 MoMyudeHus HTuieHa. Peaxius
TOpEHHUs:  COHUPTHI  Kak  TOIIMBO. Cnupmosoe  Opooscenue.  @Pepmenmvl.  Bodopoonvie
ceazu. [lpumeHenre MeTaHona W 3TaHona. PU3MOIOTMYECKOE JEWCTBHME METaHOoJa W dTaHojda Ha
OpraHu3M 4YeJoBeKa. AIKO20U3M.

MHoroatoMHbI€ CIUPTHI. DTHICHTIIUKOIL U TIUIEPUH KaK MPEICTaBUTENN MpeaeIbHbIX
MHOTOATOMHBIX CIUPTOB. KauecTBeHHasi peakiysi Ha MHOTOAQTOMHBIE CIHPTHI U €€ NMPUMEHEHHE IS
pacro3HaBaHMs TIUIEpPUHA B COCTaBe KOCMETHUYECKHUX cpeacTB. [lpakTudyeckoe mpHUMEHEHHUE
STHJICHIJIMKOJIS U TIUIEPHHA.

®enon. Apomarudeckue cnuptbl. CTpoeHHe MoJeKybl GpeHona. Bzaumuoe enusHue amomos
8 Monexyne enona. Xumuueckue c80UCmMea: 83aumooelicmeue ¢ Hampuem, 2UOPOKCUOOM HAMpus,
opomom. Kauecmsennas peakyusi Ha ¢heHo.

[Ipumenenue peHomna.

KapOouunbhbie coequHenus. KapOonunpHas rpynma. AjnbaeruaHas rpynmna. AbIeTHIbL.
Keronbl. U3omepust u HOMeHKIatypa. [lonyuenue u xumuueckue ceoucmea anvoecudos. Peaxyuu
OKUCTIeHUSL U NPUCOeOUHeHUs1 anboecudos. Merananb (popMaabIaeru) U dTaHalb (aleTaabAeTH ) Kak
NpEACTaBUTENIM TPEACNbHBIX albAeruI0oB. KauecTBeHHbIE peaknud Ha KapOOHWIBHYIO TpYIITy
(peakuus «cepeOpstHOTO 3epKaiiay, B3auMoieicTBue ¢ ruapokcuaom menu (I1)) u ux npumeHenue st
OOHapy>XeHHsI TpPEJENbHBIX aIbJETUIOB B IPOMBIIUICHHBIX CTOYHBIX BOJAaX. TOKCHYHOCTb
anberunioB. [Ipumenenne Gopmanbaeruaa 1 aleraibIeruia.

KapOonoBeie kucnotsl. Kapboxkcunvhas epynna (kapbokcoepynna). Hzomepus u
HomeHKiamypa kapoonogulx kuciom. OIHOOCHOBHBIE MIpeieibHbIe KapOOHOBBIE KUCIOTHI. [lonyueHue
0OHOOCHOBHBIX NPeOebHbIX KAPOOHOBLIX KUCAI0m YKCYCHAs! KACIOTa KaK MPEJCTaBUTEINb MPEISIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHMMHUYECKHE CBOWCTBA (Ha MpUMEpe YKCYCHON KHCIIOTHI):
peakuu C MeTaulaMH, OCHOBHBIMH OKCHJAaMH, OCHOBAHHSIMH W COJIIMH KaK IOJTBEPKICHUE
CXOJICTBA C HEOPTAaHWYECKUMU KHcIoTaMu. Peakiust aTepuukany Kak crnocod moydyeHus: CI0KHBIX
s¢upoB. IlpumeHeHne yKCycHOM KuCIOTHL. MypaBbuHas Kkuciorta. Auerartsl. [IpencraBnenue o
BBICIIINX KapOOHOBBIX KHCIIOTaX.

Crnoxuable >¢upsl U KUpbl. Homenknamypa. Ilonydenne, XUMHYECKHE CBOMCTBA CIIOXKHBIX
a¢upoB. Peakmus stepuduxanmu. CrnoxxkHble 3QUPHI KaK MPOIYKTHl B3aUMOJICHCTBUS KapOOHOBBIX
KACIOT co crnupramu. llpuMeHeHue cioxHBIX 3QUPOB B MUIIEBOW U  napdromMepHOi
MPOMBIIUIEHHOCTH. JKUpBl Kak CIOXHBIE J3(QHUpPHl TIHIEPHHA U BBICHIUX KapOOHOBBIX KHCIOT.
PacTurenbHbIe 1 )KMBOTHBIE KUPBI, UX cocTaB. Pacro3HaBaHue pacTHTENBHBIX )KUPOB HA OCHOBAHUH
UX HempenenbHOro xapakrepa. [Ipumenenue xupoB. ['MaAponu3 WM OMBIJICHHE XUPOB KaK CIIOCOO
HPOMBIIIJICHHOTO MOJTyYeHHs COJICH BBICIINX KapOOHOBBIX KUCIIOT.

Mpid kak conu BBICIIUX KapOOHOBBIX KHUCIOT. Motomiue cBoiictBa Mbuia. Cunmemuueckue
Morowue cpedcmaa.

YrneBoasl. Knaccudukarus
yraeBoioB. Monocaxapuel. Onucocaxapuowl. Jlucaxapunpl. HaxoxxaeHue yrieBojgoB B INPUPOJE.
['moko3a KaK aJbJICTHIOCTIHPT. Bbpoxenue rimoko3bl. dpykro3a. Caxaposa. [ uoponus

caxapo3vl. Kpaxman u 1eimnoino3a Kak OMOJIOrMYecKUe MoJuMephl. XMMUYECKHE CBOMCTBA Kpaxmasa
U LEJUTI0JIO3bl (TMIpPOJIN3, KadecTBEHHas peakuus ¢ HOJOM Ha KpaxMal M ee INpPUMEHEHHE JUIs
oOHapyXeHHsI KpaxMajia B NpoayKTax nutaHus). IIpumeHeHune m Ouosioruyeckasl poyib yrieBOJOB.
[TonsaTHE 00 HCKYCCTBEHHBIX BOJIOKHAaX Ha MpUMeEpe aleTaTHOro BOJIOKHA. Ayemunyenniono3a
Knaccuguxayus 6onoxon.



Wnentuduxaiysi OpraHMYEcKUX COCOUHEHUN. [ eHemuyeckas c6sa3b Mexcoy Kiaccamu
opeanuyeckux coeouHenul. TUTTBI XUMUYECKUX PEaKIil B OpraHUuYeCKON XUMHH.
A3oTcojep:xaniue opraHnyecKkue coeJuHeHusl.
AMHMHOKHUCIIOTH U Oenku. CocTaB M HOMEHKIATypa. Amunvl. Amunoepynna. Anunun. Ilonyuenue
U Xumuveckue  ceolicmea  AHMUIUHA. AMMUHOKUCIOTHI ~ Kak  am¢oTepHble  OpraHUYecKue
coenuHeHus. M3omepus u nomenxnamypa. bunonapuoii uown. llemtupnas cBs3b. buonormueckoe
3HaYEHUE  O-aMMHOKUCIOT. OO0nacTd NPUMEHEHUS  aMHHOKUCIOT. Xumuueckue  ceolicmea
amunoxuciom. I[lenmuowi. Ilonunenmuowl. [ uyun. benku kak npupoHeie Ouomonumepsl. CocTaB U
cTpoeHue OenkoB. XMMHUYECKHE CBOMCTBa OEIKOB: THAPOIM3, AeHaTypaius. OOHapykeHue OeTKoB
Ipy TMOMOIIM KadyeCTBEHHBIX (IBETHBIX) peakiuil. I[IpeBpainieHuss OENKOB MHINA B OpraHU3ME.
buonornyeckue GyHKIMU OCIIKOB.
Aszomcooepacawue cemepoyukiudeckue coeourenus. Ilupuoun. Iluppon. Iupumuoun. [lypun.
Asomucmole ocHoBaHUs.
Hyxneunosvie kuciomul. Hyxneomuowvl. Komniemenmaphvle azomucmoie 0CHOBAHUS.
Xumus u 300posve uenosexa. Dapmarxonocuieckas XUMus.
Xumusn nonumepos
Honumepvr. Cmenenv noaumepusayuu. Monomep. CmpykmypHoe 36eno. Tepmonnacmuunvle
nonumepwl. Cmepeopezynapuvie nonumepsl. Iorusmunen. [lorunponunen. Ilonumempaghmopsmunen.
Tepmopeaxmugnvie nonumepwvl. Denonogopmanvoecudnvie cmonvl. [lnacmmaccwi. Denonnacmol.
Amunonnacmul. Ilenonnacmul. Ilpupoonvii xkayuyk. Pezuna. D6onum. Cunmemuueckue KayuyKu.
Cunmemuueckue 6onokna. Kanpon. Jlagcan.
JdemoHcTpanuu.
e OOpa3ipl OpraHMYecKHUX BEIIECTB U MaTepuanoB. Moieinu MOJIeKyJl OpraHUYeCKUX BEIECTB
e OTHOIICHHE AJIKAHOB K KUCIIOTaM, IIeJI0oYaM, pacTBOPY MepMaHTaHaTa Kajaus 1 OpPOMHOM BOJIC.
e Mopenu Monekyn romojoroB W usomepoB. [lomyuenue aineTuneHa KapOUTHBIM CHOCOOOM.
B3aumoneiicTBue areruieHa ¢ pacTBOpOM I€pMaHraHara Kajius U OpoMHO# Bojoil. ['opeHue
anetusieHa. PasnokeHue kaydyka NpU HarpeBaHUM U HUCHBITAaHHE IMPOIYKTOB PAa3IOKEHHUS.
3HaKOMCTBO ¢ oOpa3namMu KayuykoB. beH3on kak pactBoputens. ['opeHue OeH3ona.
OtHomeHne 0eH30ia K OpOMHO# BOJIEe ¥ pacTBOPY MepMaHraHaTa kanus. OKHUCIeHHEe TOJIyosa
e PacTBOpeHME B alleTOHE Pa3IMYHBIX OpraHUYecKuX BemecTB. OOpa3ibl MOIOUIUX W YUCTAIIUX
CPEICTB.
e  OOpa31pl IacTMace,
JlaGopaTopHble ONbITHI.
N3roroBnenune mozeneit MoKyl yTIiIeBO10pOA0OB
O3HakomIIeHHE ¢ 00pa3IaMu MPOAYKTOB HepTenmepepaboTKu
Oxucnenue staHona okcusiom menu (I1).
PacTBopeHue rnuneprHa B BoJIe U peakius ero ¢ ruapokcuaom meau (I1).
XuMu4eckue cBoiicTBa (heHoa
Oxucnenne MeTaHas (3TaHams) OKCUIOM cepedpa.
Oxkucnenue metanans (ataHans) rugpokcuaoM meau (I1)
PacTBOpUMOCTB KHUPOB, TOKA3ATEIBCTBO UX HEMPEIEIHLHOTO XapaKTepa, OMbIUICHHE KUPOB.
CpaBHEHHE CBOMCTB MblJIa U CHHTETUYECKUX MOIOIIUX CPEJICTB
CBoiicTBa IIOKO3bI KaK aJIbJACTHIOCIIHPTA.
B3anmoneiicTBre caxapo3bl ¢ THIPOKCHIOM KaJbIIHs.
[IpuroroBneHne KpaxmMaabHOIO KJIEHCTEPA U B3aUMOJEHCTBUE C MOIOM.
. I'uaponus kpaxmana. O3HaKoMIIeHHE ¢ 00pa3liaMy IPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH.
. LIBeTHBIC peakIy HAa OCIKH
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[MpakTuyeckne padboThI

1.« IlomydeHnue 3TuIeHa U U3y4EHHUE €T0 CBOMCTBY.

2. «[lonyyeHnue yKCyCHOM KUCJIOTHI U U3yUYEHUE €€ CBOMCTBY.

3. «PemieHne sKkciepUMEHTANIBHBIX 3a]a4 Ha PAClIO3HABAHNE OPTaHUYECKUX BEIIECTBY.
4. «Pacno3HaBaHMe MJacTMAcC U BOJIOKOHY.



TemMaTH4eckoe MJIAHUPOBAHNE

Howmep Tema Koun | Ilnanupyemass | CKOppeKTUPOB
-BO naTa aHHas
qac (pakTuueckast)
OB JaTa

Temal. TeopeTnyeckue OCHOBbI OPraHu4YecKoil | 3

XUMHUH
1 [Ipenmet opranmyeckoit xumuu. Bxiazg 1 |6.09
Poccuiickux y4eHsIX B pa3BUTHE
OpraHUYeCKON XUMUHU.
2. DneKTpOHHAas NPUPOJa XUMUYECKUX CBSI3EN B 1 | 13.09
OpPraHUYECKUX COETUHEHMSIX
3. Knaccudukariyst opraHMuecKuXx COeTUHSHUN 1
Pemenwue 3a1a4 Ha BBIBOJI XUMHYECKHUX (HOPMYIT
20.09
Tema 2. Pazaea 2. YIVIEBOJOPO/BI (12 4)
IIpenenabHbIe YyriieBoaA0POabI (ATKAHBI) 3
4. Crpoenue ankaHoB. ['oMosIoruueckuit psia. 1 |27.09
Homenknatypa u nuzomepust
5. CBolicTBa, MOJIy4YEeHHE U MPUMEHECHHUE AJIKAHOB. 1 11.10
[{MKI0aIKaHBbIL. )
6. Pemenne 3amau u ynpaxHeHui 1
18.10
Tema 3. HenpeneabHbie yrieBoaopoasl 4
7. Aunkenbl. CTpoeHue, roMOJIOTUYECKUH Ps/l, 1 |25.10
n3oMepusi, HoMeHknaTypa. CBOMCTBA aJKEHOB U
UX MPUMEHEHHE
8. [IpakTrueckas padora Nel [Ipasuna Th. 1 1.11
HonyquI/Ie OTHUJICHA U U3YYCHUC €T'0 CBOMWCTB
9. [loHsiTHE O TMEHOBBIX YIIIEBOJOPOAAX. 1
[puponusri kayuyk. Paots! C.B. Jlebenena 8.11
10. Anxunbl. CTpoeHue, ToOMOJIOTHYECKHUH psf, I |22.11
M30MepHsl, HOMEHKJIAaTypa, CBOMCTBA U
IIPUMEHEHUE alleTUJIeHA.
Tema 4. | ApomaTn4yecKkue yriieBoA0po/bl (apeHbl) 2
1
11. Apensl. benzoun u ero romosnoru 2911
12. I'eneTnueckas CBsI3b apOMATHYECKUX 1 |6.12

YTJIIEBOJIOPOAOB C APYTUMU KIIAaCCAMHU




YIJII€EBOAOPOAOB

Tema S. | IlpupoaHbIe HCTOYHUKH YIJIEBOAOPOA0B
13. [TpupoaHbIil 1 Oy THEIE HEPTSHBIE Ta3bl, UX
COCTaB ¥ NPUMEHEHUE 13.12
14. Hed1b 1 HEpTenpoaykTsl. CriocoObl 20.12
nepepaboTku HeTH DKOJIOTHS U SHEPTeTHKA.
15. Kontponbnas padora Ne 1 o teme
«YTIIEeBOIOPOIBI» 27.12
Temab Pasznea 3. Kucaoponocoaep:xammue
opranuveckue coennueHusi (12 yacon)
Cnuptel 1 peHoIbI
16. OnHoaTOMHBIE NPEENIbHbIE CIIUPTHI. 10.01
Ctpoenue, CBOMCTBaA, MOJIyYEHUE, IPUMEHEHHUE.
DU3M0IOTNYECKOE JEICTBHUE ITAHOJIA.
17. MHoroatoMHsbI€ CIUPTHI. DTUIIEHTIIUKOJIb,
riuepuH. CBolcTBa, MpUMEHEHHE 17.01
18. CrtpoeHue, CBOMCTBA U IPUMEHEHHUE (heHOoIa 24.01
19. I'eneTnueckas cBsi3b CIUPTOB U (heHOTa C
yriieBojgopoaamu Pemenue 3agau no
XUMHUUYECKUM YPaBHEHUSM IIPU YCIOBUH, YTO 31.01
OJTHO U3 BEILECTB B35TO B U30BITKE
Tema 7. | Anbaernabl, KeTOHbI, KAPOOHOBBIE KMCIOTHI
20 KapOoHwmibHbIE COCTMHEHMS — abICTHIIBI 1 7.02
KemoHul.
CBoiicTBa 1 MPUMEHEHHE aJIbJAECTUI0B.
21. KapOoHOBBIE KHCIIOTHI.
[losnyuenue, cBOMCTBA U KUCIOT 14.02
22. [Ipaktruueckas padota Ne2lIpasuna Th. 28.02
[TonyuyeHue yKkCyCHOM KUCIIOTHI U U3yUYECHHE €€
CBOMCTB»
23. ['enernyeckas cBs3b KAPOOHOBBIX KHUCIIOT C 7.03
JPYTUMU KJIACCAMU OPraHUYECKHUX
coeMHEeHMM. Pemenne 3a1a4d Ha onpeeneHue
MacCOBOM JI0JIM BBIXOJA MPOAYKTA OT
TEOPETUYECKH BO3MOXKHOIO
Tema | Kupsbl. YrieBoabl
8.
24. Cnoxnbie 3¢upsbl. Kupbl 14.03
25. YraeBoasl. I mroko3a. 21.03




Onurocaxapuael. Caxaposa

26. Kpaxman u nemnronosa 28.03
27. [Ipaktuueckas padota Ne3 I[pasuna Thb.
«PenieHne 3kcrepuMeHTaNbHBIX 33/1a4 Ha 11.04
pacro3HaBaHUE OPTaHUYECKUX BEIIECTBY
Tema 9. | Paznen 4. Azorocoaepxaiiue OpraHunyecKkue
coequHenus (4 yaca)
AMHHBI 1 AMMHOKHCJIOTHI
28. Amunsl. CTpoeHue u cBoicTBa. AHWINH — 18.04
MIPEICTaBUTENIb APOMATUUECKUX aMUHOB
29. AMHHOKHUCIIOTHI. MI30Mepusi, HOMEHKIIaTypa.
CBolicTBa ¥ IpUMEHEHHE 25.04
Tema | beakn
10.
30. benku — npupoanbie noaumepsl. Cocras, 2.05
CTPYKTypa, CBOWCTBa OEIKOB
31. XHUMHA U 300pOBbE YEIIOBEKA. 9.05
Tema Paspnen 5. BeicokoMOJIEKYJISPHBIE
11. coequHenns (3uaca)
CuHTeTHYECKHE MOJTUMEPbI
32. TloHsiTHE O BBICOKOMOJIEKYJIAPHBIX COEAUHEHUSX. 16.05
Ilnactmaccel u BojiokHa. lIpakTmueckas paboTa
Ne4 «Pacno3naBaHue 1acTMacc U BOJIOKOHY.
33. Hrorosas koHTponbHas Ne 2 pabora o Temam 23.05
«Kucnopoacoepxaiiyue OpraHuyecKue
COCIMHEHUS», «A30TCOAepKAIITUE
OpraHUYECKUE
COEITUHEHUSI»
34 Oprannueckasi XuMusl, 4eJIOBEK U IPUPOAA 30.05
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MYHUIUITAJIBHOE BIO/JUKETHOE OBIIIEOBPA30OBATEJLHOE
YUYPEXJEHUE TUMHA3US Ne 17

r. 0. KoponeBa MockoBckoi o6nactu

«YTBEPXK/IAIO»

/yf
Hupekmop MBOY «l'umnazua Ne 17» f/ T

B.A. I'epacumosa

IIpuxas om «30» aszycma 2021 2. Ne 290

Pabo4yas mporpamma

MO MpPeIMETHOMY Kypcy « XHMHSA »
B 10Bb kiaacce

2021/2022 y4e6usblii rog

CocTaBUTe/Ib: VYHTeNb XHMHH bypkoBa 3.M.

r.o Kopoaes, 2021r.



PaGouasi nporpaMMma y4eOHOIo npeamMera
[TosicHuTenpHas 3anucka

Hacrosmas paboyast mporpamma o xumuu s ydammxcst 10b  kimacca coctaBieHa Ha OCHOBE
®enepalibHOTO rOCYJapCTBEHHOTO 00Pa30BaTEIBHOIO CTaHAAPTa CPEAHETO 0011Iero 00pa3oBaHus
(mpuka3 MunucrepcTBa 06pazoBanus u Hayku Poccuiickoit @eneparuu ot 17.12.2010 Ne 1897, ¢
U3MEHEHUSIMHU, BHECEHHBIMH ITpHKa3oM MuHucTepcTBa 00pa3zoBaHus U Hayku Poccuiickoit denepanyu ot
31.12.2015 Nel1577;),
[TpumepHoit ocHOBHOI 00pazoBaTensHOU porpaMMbl MBOY I'mmuasus Nel7/ [coct. H.H.I'apa ]. —
M.: Ilpocsemienue, 2016 rox., [Iporpammel no xumuu ans 10-11 knaccos (aBtopst I'.E. Pynsuruc,
@O.I".Penpaman M.: «IIpocsemienue », 2016), paccuntanHoi Ha 34 yaca B roj (1 yac B Heemo)
VYuebnuxk Astopsl: I'.E. Pym3uruc, @.I'.@enpaman « Xumus.10xnaccey, yueOHUK A5
obmreodpaszoBarenbHbix opranuzanuii M.:«IIpocsemenne « 2018 r. PekomenioBano MunuctepcTBomMm
obOpasoBanus u Hayku Poccuiickoit Deaepammm.

Ilnanupyemble pe3yabTaThl H3y4YeHHUs Y4eOHOI0 Kypca
JInyHOCTHBIC, MeTaNIpeAMETHBIEC M IIPEAMETHbIEC Pe3yJIbTAThl 0CBOCHHUS Y4eOHOI0 NpeaMeTa»
Xumus 10 kinace «
JIuuHoCTHBIE pe3yabTaThl Y o0ydaronmxcs OyayT chOpMUPOBAHBI YMEHUS:

o OCO3HAaBAaTh CAMHCTBO U LHCJIOCTHOCTHb OKPYKAIOIICTO MHUpPA, BO3MOXHOCTH €0 ITIO3HaABACMOCTHU
1 00BSICHHUMOCTH Ha OCHOBE I[OCTI/I)KGHI/Iﬁ HAYKH;

o CTPOUTH COOCTBEHHOE HCJIOCTHOC MUPOBO33PCHUC HA OCHOBC N3YUCHHBIX (baKTOB;

o O0CO3HaBaThb HOTpC6HOCTI) N T'OTOBHOCTB K caM006pa3013aH1/Ho, B TOM YHCJIC U B paMKax,
CaMOCTOSITEIILHON JIEITEIILHOCTH BHE IIKOJIBI,

U OOCHUBATDb NOBCACHUC C TOYKH 3PCHUA XAMUYECKOH 0€30I1aCHOCTH (TGKCTBI u SaﬂaHI/Iﬂ) n
JKU3HCHHBIC CUTYyalluu C TOUYKU 3PCHUA 0e30I1acHOr0 O6p3.38. JKU3HU U COXPAaHCHHUA 3JO0POBbA;

o OLICHUBATD YKOJIOTHYCCKUI PHUCK B3aMMOOTHOIIICHUH YeI0BEeKa U IMpUpPOAbL.

o (bOpMHpOBaTI) 9KOJOTMYCCKOC MBIIIJICHUC: YMCHHE OLICHUBATE CBOIO ACATCIIBHOCTh U

IOCTYTIKU APYTUX JIIOJEN C TOUKH 3PEHUS COXPAHEHUS OKPYXKAIOUIEH CPENIbl - FapaHTa KU3HH U
Onaromnoyuus JTro/el Ha 3emIie;

. 0CO3HABaTh COBPEMEHHOE MHOT000pa3ue TUTIOB MUPOBO33PEHUS, OOIIIECTBEHHBIX,
PENUTHO3HBIX, ATEUCTUUECKUX, KYJIBTYPHBIX TPAIUIHMI, KOTOPBIE ONPEENIAIOT pa3Hble 00bICHEHUS
IIPOUCXOZSILErO B MUPE;

. YUHUTHCS] IPU3HABATH MPOTUBOPEUYNBOCTh U HE3ABEPILIEHHOCTh CBOMX B3IJISA0B HA MU,
BO3MO>KHOCTb UX U3MEHEHMUS;

. YUUTBCS UCTIOIB30BaTh CBOM B3IJISbI HA MUP AJIsi OOBSCHEHUS PAa3IUUYHbBIX CUTYAlIUH,
peleHus: BOZHUKAIOMIUX MPOOJIeM U W3BIICUCHHUS )KU3HEHHBIX YPOKOB;

. OCO3HABaTh CBOM MHTEPECHI, HAXOAUTh U U3yUyaTh B yUeOHHUKAX IO Pa3HbIM MpEAMETaM
MaTepuan (13 MaKCUMyMa), UMEIOIIUI OTHOLLIEHUE K CBOMM MHTEpECaM;

. WCIIOJIb30BaTh CBOM MHTEPECHI /ISl BbIOOpa MHAMBHUIYAIbHON 00pa30BaTeIbHON TPAEKTOPHUH
MOTEHIMANBHON OyaylIei npodeccun U COOTBETCTBYIONIETO MPO(UILHOTO 00pa30BaHUS;

. nprOOpeTaTh OMBIT YYACTHUS B JeNaX, MIPHUHOCSIINX MOIb3Y JIIOIIM;

. YUUTBCS CAMOCTOSITENILHO BBIOUPATH CTHJIb ITOBE/ICHNUS, IPUBBIYKHM, 00ECIIEUNBAIOIIIE
Oe30MacHbIi 00pa3 )KU3HU U COXPaHEHUE 37J0POBBS — CBOETO, a TaKkKe OJM3KUX JIIo/IeH U
OKPY’KaIOIIHX;

. YUYHUTBCSI CAMOCTOSATEIBbHO POTUBOCTOSITH CUTYALIMSIM, IPOBOLMPYIOIIMM Ha MOCTYIKH,

KOTOpbIE YTPOXKAIOT O€30IIaCHOCTH | 37I0POBEIO;



BBIOMPATH IOCTYIIKH, HAIICJICHHBIC Ha COXpaHEHNE U OEpeKHOE OTHOIICHUE K MPHUPO/IE,
0Cc00EHHO KMBOH, n30erast MPOTUBOMOJIOKHBIX IOCTYIIKOB, TIOCTENEHHO Y4ach U OCBauBas CTPATETUIO
PalMOHAIBLHOTO IPUPOAOIOIH30BAHUS;

YUUTBCS yOeXKAaTh JPYTUX JIt0/Iel B HEOOXOJUMOCTH OBJIAZIEHHSI CTpaTETUEH palliOHAIBLHOTO
MIPUPOJIOTIONB30BAHNS;

UCII0JIb30BaTh SKOJIOTMYECKOE MBIIIJIEHHE 7S BBIOOPA CTpaTeruy COOCTBEHHOTO MOBEACHUS B
Ka4eCTBE OJJHOM M3 LIEHHOCTHBIX YCTaHOBOK.

MeTanpeaMeTHbIe pe3yJabTaThl YUEHUK HAYUIUTCS
Perynarusabie YVY/I:

CaMOCTOSTENILHO 00OHApPYyKNUBaTh U (HOPMYIUPOBATh yUeOHYIO MPOOIEMyY, ONIPEeNATh 1IeNb
yueOHOI esITeTbHOCTH, BEIOUPATh TEMY MTPOEKTA;

BBIJIBUTATh BEPCUH PEIICHUsS TPOOJIEMBI, OCO3HABATH KOHEYHBIN pe3yNbTaT, BRIOUPATh U3
MPEUIOKEHHBIX U UCKATh CAMOCTOSATEIIEHO CPEJICTBA TOCTH)KECHUS TICTIH;

COCTaBJIATh (MHAMBUIYaJIbHO WM B IPYMIE) IUIaH peleHHs MpoOaeMbl (BHIIOTHEHUS
IPOEKTa);

paboTas 1o TIaHy, CBepsATh CBOM JICHCTBHSA C IETBIO M, IPU HEOOXOTUMOCTH, UCTIPABIIATH
OIIMOKU CaMOCTOSITEILHO;

B IMAJIOTE C YYUTEJIEM COBEPLICHCTBOBATh CAMOCTOSATENIBHO BEIPAOOTaHHbBIE KPUTEPHH OLICHKH;

noJ0upaThk K Kax10i mpobieme (3aaaue) aAeKBaTHYIO €l TEOPETUUECKYIO MOIETb;

paboTasi o MpeUI0KEHHOMY U CaMOCTOSITETIHHO COCTaBIIEHHOMY IUIaHY, UCTIONIB30BaTh HAPSTY
C OCHOBHBIMH U JIOTIOJIHUTEILHBIE CPEJICTBA (CIIPAaBOYHAS JINTEPATYpPa, CIIOKHBIC IPUOOPHI,
KOMITBIOTED);

IUITAHUPOBATh CBOIO MHMBHIYaJIbHYIO 00pa30BaTEeNbHYIO TPAEKTOPHIO;

CBOOOJTHO MOJIL30BATHCS BBIPAOOTAaHHBIMU KPUTEPUSMH OILICHKH U CAMOOLIEHKH, UCXOS U3
eI ¥ UIMEIOIIMXCSI KPUTEPUEB, pa3indasi pe3yIbTaT U CIocoObl IeHCTBUI;

YMETh OLIEHUTH CTENEHb YCIEIHOCTH CBOEH MHMBHIyaJIbHON 00pa3oBaTeIbHON
NesITeIbHOCTH;

JlaBaThb OLIEHKY CBOMM JIMYHOCTHBIM Ka4eCTBaM M YePTaM XapakTepa («KaKoB s1»), ONPEENATh
HaTPaBJICHUS] CBOETO Pa3BHUTHS («KKAKUM S XOUY CTATh», «4TO MHE IS ATOTO HAJ0 CHEIAThY).

Ilo3zHaBarenbHble Y VY1

aHaJM3UPOBaTh, CPABHUBATD, KJIACCU(UIIMPOBATH U 0000IIATh (PAKTHI U SBJICHUS, BBISBIATD
NPUYHHBI U CIIEACTBUS TPOCTHIX SIBICHUIA;

OCYIIECTBIISITH CPAaBHEHHE, KIACCH(DUKALINIO, CAMOCTOSITEIIHHO BBIOMPAsi OCHOBAHUS H
KPUTEPUHU JJIs1 YKA3aHHBIX JIOTHYECKUX OIeparuii;

CTPOUTH KJITACCU(PHUKAIIMIO HA OCHOBE JMXOTOMHUYECKOI0 JeJIeHUs (Ha OCHOBE OTPHUIIAHUA);

CTPOHUTH JIOTUYECKOE pacCy’kIeHHE, BKIIOYAIOIIEe YCTAHOBICHUE PUIMHHO-CIIEICTBEHHBIX
CBsI3CH;

CO3/1aBaTh CXEMaTUYECKHE MOJIEIH C BbIJICJIEHUEM CYILIECTBEHHBIX XapaKTEPUCTUK O0BEKTA;

COCTABJIATh TE€3UCHI, PA3JINYHbIC BUJIBI TNIAHOB (TIPOCTHIX, CIOXKHBIX U T.I1.);

npeoOpa3oBbIBaTh MHPOPMALIMIO U3 OJJHOTO BUIA B IPYTO# (TAOIHILy B TEKCT H IIp.);

BBIYUTHIBATh BCE YPOBHU TEKCTOBOW MH(DOpMAITUH;

aHAJIM3UPOBaTh, CPABHUBATD, KJIACCU(UIIMPOBATH U 0000IIATh MOHATHUS: 1aBaTh ONpEEICHUE
HOHATHSIM Ha OCHOBE M3YyUYEHHOI'0 Ha Pa3JInYHbIX IpeaAMeTax yueOHOro MaTepuala, OCyeCTBIATh
JIOTHYECKYIO OTIEPAIMIO0 YCTAaHOBICHHS POJIO-BUIOBBIX OTHOIICHUH, 000011aTh TOHATHS —
OCYIIECTBIISITh JIOTHIECKYIO OMIEPAIHIO TIEPEX0/Ia OT MOHITHS C MEHBIIIMM 00BHEMOM K TTOHSTHIO C
OOIBIINM 00BEMOM;

CTPOUTB JIOTHYECKOE pacCy’kJIeHHE, BKIIOYAIOIIee YCTAHOBICHUE TPUIMHHO-CIIEICTBEHHBIX
CBsI3CI;

CO3JIaBaTh MOJICIH C BBIJICIICHHEM CYIIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa, MPEoOpa30BHIBATH
MOJIEIIU C LIEJIbIO BBISBJIEHUS OOIIUX 3aKOHOB, ONPECIISIONINX JaHHYIO IPEIMETHYIO 00J1aCTh;

NpeACTaBIATh HHPOPMALIKIO B BUI€ KOHCIIEKTOB, TabJIHII, CXeM, rpauKoB;




npeoOpa3oBhIBaTh HHPOPMAIIUIO U3 OJHOTO BUJIA B IPYTOi M BEIOUpATh yI00HYIO A ce0s
dbopmy (uKcauu 1 IpeIcTaBICHUsS HHPOPMAIIHH,

MOHUMAsl TTO3UIUIO APYTOTO, pa3IUYaTh B €r0 PeUr: MHEHHE (TOUKY 3PEHHUS ), JOKA3aTEIbCTBO
(aprymeHTsI), GaKThl U T.1.;

caMOMy CO3/1aBaTh UCTOYHUKH MH(GOPMAIIMH Pa3HOTO THIA U JIJIST Pa3HBIX ayAUTOPHUH,
coOiroaaTh HHGOPMALIMOHHYIO TUTHEHY U MpaBuiia HH()OPMALIMOHHON Oe30MacHOCTH;

YMETh UCIOJIb30BAaTh KOMITbIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTUN KaK UHCTPYMEHT
JUISL TOCTHUKEHUS CBOUX IIEJIeH;

KommynukatupHabie YV /I:

CaMOCTOSITENIbHO OPraHU30BbIBaTh Y4eOHOE B3aUMOJICHCTBUE B TpyIIIe (ONpeaesaTh o0Ime
LU, PACIpeeATh POJIU, JOTOBAPUBATHCS JIPYT C APYTOM U T.1.);

OTCTauBasi CBOIO TOUKY 3PEHUS, MPUBOJIUTH APIYMEHTHI, OJITBEPKAas UX (paKTaMu;

B JIUCKYCCHUHU YMETH BBIJIBUHYTH KOHTPAPTYMEHTHI, TIepedpa3upoBaTh CBOIO MBICITH (BJIaJIcHUE
MEXaHU3MOM HKBHBAJICHTHBIX 3aMEH);

YUYUTHCSI KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM MPU3HABATh
OIMOOYHOCTh CBOET0 MHEHHUS (€CJIM OHO TAaKOBO) M KOPPEKTHUPOBATH €T0;

MMOHHUMasl IO3ULIUIO IPYTOro, pa3indyaTh B €r0 peur: MHEHHUE (TOUKY 3pEHHs ), J0Ka3aTeIbCTBO
(aprymenTsI), (haKkThl U T.1.;

YMETh B3TJIIHYTh HA CUTYAIIMIO C MHOM MO3UIIMH U IOTOBAPUBATHCS C JIFOJAbMU UHBIX MO3UIIUH.
IIpenmeTrHble pe3ynbraThl. 7pedosaris K ypOBHIO MOATOTOBKH y4aluXcs (BbIITYCKHUKOB)
HaIpaBJIEHbl HAa pean3alliio JesTeIbHOCTHOTO, IPAKTUKO-OPUEHTUPOBAHHOTO U JTMYHOCTHO-
OpPUEHTHPOBAHHOTO MO/IX0/I0B; OCBOCHUE YUAIIUMUCS UHTEIIEKTYaIbHONU U PAKTHYECKOM
NEeSTeIbHOCTH; OBJIa/ICHUE 3HAHUSMU U YMEHUSIMU, BOCTPeOOBAaHHBIMU B MTOBCETHEBHOM KU3HH,
MO3BOJISIONIMMU OPUEHTHUPOBATHCS B OKPYKAIOIIEM MHUPE, 3HAYUMBIMU JJIS COXPAHEHUSI OKpYKarolen
Cpelibl U COOCTBEHHOTO 3/10POBbSL.

Y4eHHUK HayYUThCS

3HATh/IIOHUMATDH

BOKHEUIITNE XUMUYECKUE TTOHSATHUS: BEIIECTBO, XUMUYECKUH JIIEMEHT, aTOM, MOJIEKYJIa,
XUMUYECKas CBSI3b, BAIGHTHOCTh, CTETICHb OKUCIICHUS, YTIICPOIHBIA CKENET, (DYHKIIMOHATbHAS
rpynmna, u30MepHsi, TOMOJIOTHSI, aJNIOTPONHs, U30Tombl, 0, MOIsIpHBIE Macca U 00bEM, BELIeCTBa
MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHHUS, (HE)ITIEKTPOIHTHI;

OCHOBHBI€ 3aKOHBI XUMUHU U XUMUYeckue Teopun: 3CM, 3aKOH MOCTOSIHCTBA cocTaBa, 113,
TEOPHsI XUMHUECKOU CBSI3U, CTPOCHUSI OPTAHMYECKUX BEIIECTB;

Ba)KHEHIIIMEe BEIIeCTBAa U MaTepUalbl: CEpHasi, COJIsSiHAs, a30THASL U YKCYCHAsl KUCJIOThI, METaH,
STHUJICH, alleTUJIeH, O€H30JI, ITAHOJ, JKHUPHI, MbLIIA, TJFOK03a, caxapo3a, Kpaxmall, Ki1eT4yaTka, OemKH,
MCKYCCTBEHHbBIC U CHHTETUYECKUE BOJIOKHA, KayUyKH, IJIACTMACCHI; METAJIbI M X CILJIABBI, IIEJI0UH,
aMMHaK, MUHEPAJIbHBIE yI00pCHHUS.

yMeTb:

HA3bIBATh U3yUYEHHBIE BEILIECTBA M0 «TPUBUAIBLHOIN WM MEXIYHAPOJAHON HOMEHKIIATYPE;

OTIPEJICIATh: BAJIGHTHOCTh M CTETICHb OKUCIICHUS XUMHUUECKUX 3JIEMEHTOB B BEILIECTBAX, THUI
XUMUYECKOHN CBS3U B COCTMHECHHSX, 3aps]l MOHA, XapaKTep CPeIbl B BOJHOM PacTBOPE
HEOPraHWYECKOTO BEIIECTBA, OKHCIUTEN/BOCCTAHOBUTENb, IPUHAATIC)KHOCTh BEIIECTB K
OIIpEACIIEHHOMY KJIaccy;

XapaKTepU30BaTh: 3JIEMEHTHI MaJbIX IEPHOJIOB 110 U3 NojoxkeHuto B [1C, oOuire xumuieckue
CBOIICTBa METaNIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX U OPTraHUYECKUX BEIIECTB,
CTPOCHHE U XMMHUYECKHUE CBONCTBA U3yUYEHHBIX OPTaHUYECKUX BEILECTB;

OOBSICHSITH 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS, IPUPOTY XUMHUIECKON
CBSI3U, 3aBUCUMOCTh CKOPOCTH XUMHYECKON pPEeaKIuu U TOJI0KEHHUSI XMMUYECKOTO PaBHOBECHS OT
pa3IuYHbIX (haKTOPOB;

BBITIOJTHATh XUMUYECKHI SKCIIEPUMEHT T10 PaclO3HABAHUIO BAKHEHIIINX OPraHUYECKUX U
HEOPTraHWYECKHUX BEIIECTB;




IIpOBOAUTH CaMOCTOSITETbHBIN MMOMCK XUMHYECKOH I/IH(l)OpMaHI/II/I C UCIIOJIb30BAHUEM
Pa3IMYHBIX UICTOYHUKOB (HAYYHO-MOMYJISIPHBIX M3/1aHUH, KOMITBIOTEPHBIX 0a3 JTaHHBIX, PECYPCOB
WnTepHeTa); HCIONB30BaTh KOMIBIOTEPHBIE TEXHOIOTUH JJIs1 00pabOTKH U Nlepeiadll XUMHYECKON
UH(POPMALIUH U €€ MPEICTABICHUS B Pa3IMYHBIX (hopMax.

Hcnonp3oBaTh HpI/IO6peTeHHBIe 3HaHWA U YMCHHUA B HpaKTquCKOﬁ ACATCIIBHOCTHU U
HIOBCETHEBHOM KHU3HU JUIA:

00BSICHEHUS] XUMHUECKUX SIBJICHUHN, POUCXOASAIINX B IPUPOJIE, OBITY U Ha MIPOU3BO/ICTBE;

- OIpCACIICHHUA BO3SMOXKXHOCTU MPOTCKAHUA XUMHWYCCKUX HpeBpaIIIGHI/Iﬁ B pa3JIMYHBIX
YCIIOBUAX U OLCHKHU UX HOCHG}ICTBHﬁ;

9KOJIOTMYECKU TPAMOTHOTO ITOBECHHUS B OKPY KAIOIIEH cpere;

OLIEHKH BJIMSHUSL XUMHUECKOTO 3arps3HEHUS] OKPY KaroIlel cpe/ibl Ha OPraHU3M YesloBeKa U
JIpYTHUE )KUBBIE OPTaHU3MBI;

6e30MacHOro 00paIeHHs C TOPIOYUMH M TOKCUYHBIMH BEIIECTBaMU, JIa0OpaTOPHBIM
000pyTOBaHUEM;

HPUTOTOBJICHUSI PACTBOPOB 3aJJaHHOM KOHIIEHTPAIMK B OBITY M HA MPOU3BOICTBE;

KPUTUYECKOH OIEHKH JIOCTOBEPHOCTH XUMHUYECKONW HHPOPMALINH, TOCTYTAOIECH U3 pa3HbIX
HCTOYHHUKOB.

[Iporpamma npeycmarpuBaeT GopMHpOBaHHE y ydanuxcs 00mey4eOHbIX yMEHHI 1
HaBBIKOB, YHUBEPCAJILHBIX CIIOCOOOB JIEATEIFHOCTH U KIFOUEBBIX KOMIIETCHIIMMA:

YMCHHUE CAMOCTOATCIIBHO U MOTUBUPOBAHHO OPraHU30BbIBATH CBOIO ITO3HABATCIIbHYTO
NesITeTTbHOCTD;

MICTIONIb30BAaHHE HJIEMEHTOB IIPUYMHHO — CIIEJCTBEHHOTO U CTPYKTYPHO - (DyHKIIMOHAIEHOTO
aHamn3a;

OTIpeJIeNIeHUE CYIIHOCTHBIX XapaKTEPUCTHK H3y4aeMOro 0ObEeKTa;

yMeHHe pa3BEPHYTO 0OOCHOBHIBATDH CYXKICHHS, 1aBaTh ONPECIICHHUS, POBOINUTH
JI0Ka3aTeJbCTRA;

OLICHUBAaHME U KOPPEKTUPOBKA CBOETO MOBECHHUS B OKPY>KaIOIIEM MHpE.



Conep:xanue nporpammsl 10 kiaace
34 y/roa (1 y/uen.)

OPI'AHUYECKASA XUMUSA

Teopusi XMMHYECKOT0 CTPOEHHSI OPraHuvdecKux coeqnnenuid. [lpupona xummuyeckux cpsizei
Oprannueckue BeniecTBa. [losiBIeHMEe | pa3BUTHE OPraHMYECKOM XUMHUU Kak

HayKd. XMMHYECKOE CTPOCHHE KakK IMOPSAOK COEOUHEHHs AaTOMOB B MOJIEKYJIE COIVIACHO MX
BaJICHTHOCTH. OCHOBHBIE€ TOJIOKEHUSI TEOPUU XHUMHUYECKOTO CTPOEHHUS OPTraHWYECKUX COEIUHEHUM
A.M. byTtnepoBa. YriepoJIHbId CKEJIET OpPraHMYeCcKorl MOJeKyJibl. KpaTHOCTh XMMHYECKOW CBA3H.
3aBUCUMOCThH CBOMCTB BEIIECTB OT XUMHUUYECKOTO CTpoeHus1 MoseKky. M3omepus u uzomepsl. [lonsarue
0 (QyHkuuoHanbHOM rTpymme. [lpuHnmnel  Kki1accudukanyu  OPraHUYECKHUX  COEIMHEHUH.
Cucrematndeckass MEXIyHApOIHAs HOMEHKJIATypa ¥ TPUHIUIBI  OOpa3oBaHHUS  Ha3BaHUU
OPraHNYEeCKUX COCTUHEHUH.
Mecto 1 3HaUeHUE OPraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.
YraeBogopoabl

[IpenenwHble yrieBonopoasl (ankansl). Cmpoenue monexkynvl memard. I OMOIOTUUECKUM Psift
ankaHoB. ['omomorm MexayHapoaHass HOMEHKJATypa OpraHMYecKux BemlecTB. M3omepus
YTIAEPOJAHOTO CKeeTa. 3aKOHOMEPHOCTH U3MEHEHUS (PU3NYECKUX CBOWCTB. XMMHUYECKHE CBOMCTBA (HA
pUMepe MEeTaHa M 3TaHa): PeaKIMK 3aMelleHus (TAIOTeHUPOBAaHNE), JETUIPUPOBAHMS KaK CIIOCOOBI
MOJIYYECHHS] BAKHEMIIMX COCIAMHEHU B OpPraHUYECKOM CHHTe3e. ['OpeHue MeTaHa Kak OJWH U3
OCHOBHBIX HCTOYHUKOB TEIUIa B MPOMBIIUIEHHOCTH W OBITY, uzomepuzayuu aixkanos. Llennvie
peaxyuu. Ce0600Hble padukanvl. [ anocenonpouszsoduvie ankanos. HaxoxaeHue B TpUpoie U
MIPUMEHEHUE AJTKAHOB.

Kpatnbie cBs3u. HenpenenbHble yrineBomopozbl. AnkeHsl. Cmpoenue Monexynvl
amunena. sp—I ubpuouzayus. I'omonornaeckuii  psg  ankeHoB.  Homenkmarypa.  Mzomepus
YTJIEPOAHOIO CKEJIETa U MOJIOKEHUS KPaTHOW CBSI3U B MOJIEKyJie. XMMUYECKHE CBOWCTBA (Ha IpUMeEpe
ATUJICHA): peakiu MIPUCOCTUHECHHUS (ramoreHupoBaHHUE, 2uopuposauue,
THIpATALHS, 2UOPO2ANo2eHUpPOsanue) Kak CIoco0 TMOMy4YeHHs (PYHKUMOHAIBHBIX IPOU3BOJHBIX
yTJIEBONOPOAOB,  ropenus. I/lpasuno  Mapkosnukosa.  BvicokomonekynapHvle — COeOUHeHUs.
Kauecmesennvie peaxyuu na 06ounyto céasb. Ilonumepusanus 3TUIeHA KaK OCHOBHOE HAaIlpaBliCHHE
€ro Mcnoiabp30BaHus. [lonuaTuieH Kak KPYNMHOTOHHAXXHBIM NPOAYKT XUMHUYECKOIO MPOM3BOJICTBA.
[IpumeHeHue sTuncHa.

Ankanuensl U kayuyku. [loHsTue 00 ankagueHax Kak YIJIEBOAOPOJAX ¢ ABYMs TBOMHBIMU
cBs3simu. [lomumepusanust nuBuHWIA (OyTtagueHa-1,3) kak crmoco0 MOMydeHHsS] CHHTETHUYECKOTO
Kayuyka. M3zonpen (2-memundoymaouen-1,3). HaTypanbHblii W CHHTETHUECKHH  KaydyKH.
Bynkanuzanus kaydyka. Pesuna. Ilpumenenue kaydyka u pe3uHbl. Conpsancénuvie 080lHble CA3U.
Ionyuenue u xumuyeckue ceouicmea ankaoueHos. Peaxyuu npucoeounenus (2ano2eHupoeanus) u
NOAUMEPUZAYUU AKAOUCHOS.

Ankusbl. AtletuieH  (3TMH) ®W  ero  roMojoru. Cmpoenue — MOJEKybl
ayemunena. 'omonornyeckuid psg ankuHoB. Homenknatypa. M3omepus yriiepoaHOro ckenera u
MIOJIO’KEHUSI KpaTHOM CBSA3M B MoJieKyle. Meowcknaccosasn usomepus. sp-1ubpuousayus. XuMuieckue
CBOICTBa (Ha MpUMEpe aleTWICHA): PEaKIUU NPHUCOSAUHEHUs (TallOTeHUPOBAHUE,2UOPUPOBAHLLe,
TUApaTalusl, 2UOPO2alo2eHuposanue) Kak crnoco0 TMONy4YeHHUs TMOJIUMEpPOB W JPYIHX IOJIE3HBIX
NpOIyKTOB. ['OpeHue alneThiieHa Kak ICTOYHUK BBICOKOTEMIIEPATYPHOTO TJIaMEHU AJISI CBApPKHU U PE3KU
MetauioB. [I[puMeHeHune aneruieHa.

Tonamue o yuxnoankauax.

ApeHbl (apomaTHyecKue YriaeBoJopojbl). beH3on kak mpeacTaBUTENh apoOMaTHUYECKHUX
yraeBonopoaoB. Cmpoenue Mmonekyavl 0OeH3ona. XMMUYECKUE CBOWCTBA: pEakUUU 3aMEIICHUs
(rajoreHrpoBaHMUE) KaK CIIOCOO MOMyYEHUsI XUMUUECKUX CPEJICTB 3allUThl PACTECHUM, MPUCOECTUHEHUS
(TuapupoBaHKE) KaK JI0Ka3aTeIbCTBO HEMPEACIbHOT0 Xapakrepa OeH3ona. Peakmus ropenus. Toayon.
Hszomepusa 3amecmumeneu. [lpumenenne OeHzomna. [lecmuyudvl. [ enemuyeckas c6513b apeHo8 ¢
opyeumu y2ne8o00pooamu.



Ilpupoonwvie ucmounuxu yeneo0opooos. Ilpupoonwiii eas. Hegpmo. [lonymuuvle nepmsnwvie
eazvl. Kamennvui yeonv. Ilepepabomxa negpmu. Ilepeconka negpmu. Pexmugdukayuonnas KOJIOHHA.
bensun. Jluepoun. Kepocun. Kpexune negpmenpooykmos. Tepmuueckuti u Kamaiumuyeckuti KpeKuHau.
Huponus.

Kuciiopoaconep:kaiye opranndeckue coeIMHeHHs.

Kucnopoaconepxamue opranndeckue coenuHeHus. OIHOATOMHBIE TpEeAETbHBIE CIHUPTHI.
Knaccudukamusi, HOMEHKIaTypa, HM30MepHs CHHPTOB. MeTaHON UM 93TaHON KakK MpPeJCTaBUTEIH
NpeAeTbHBIX OJHOATOMHBIX CHHPTOB. [lepsuunsiil, 6MOPUYHBIL U MPEMUYHBIL AMOMbL Ve1epood.
Booopoonas cesasp. XuMuueckue CBOMCTBa (Ha MpHMepe METaHOJIAa U ATaHoja): B3aUMOJEHCTBHUE C
HATPHEM KakK CIIOCO0 YCTAaHOBJICHUS HAIMYMS THAPOKCOTPYIIIBI, PEAKIHs C TATOT€HOBOAOPOAAMHU KaK
croco® TMOMy4deHHs] pacTBOpPUTENEH, AeruapaTans Kak croco0 MoMyudeHus HTuieHa. Peaxius
TOpEHHUs:  COHUPTHI  Kak  TOIIMBO. Cnupmosoe  Opooscenue.  @Pepmenmvl.  Bodopoonvie
ceazu. [lpumeHenre MeTaHona W 3TaHona. PU3MOIOTMYECKOE JEWCTBHME METaHOoJa W dTaHojda Ha
OpraHu3M 4YeJoBeKa. AIKO20U3M.

MHoroatoMHbI€ CIUPTHI. DTHICHTIIUKOIL U TIUIEPUH KaK MPEICTaBUTENN MpeaeIbHbIX
MHOTOATOMHBIX CIUPTOB. KauecTBeHHasi peakiysi Ha MHOTOAQTOMHBIE CIHPTHI U €€ NMPUMEHEHHE IS
pacro3HaBaHMs TIUIEpPUHA B COCTaBe KOCMETHUYECKHUX cpeacTB. [lpakTudyeckoe mpHUMEHEHHUE
STHJICHIJIMKOJIS U TIUIEPHHA.

®enon. Apomarudeckue cnuptbl. CTpoeHHe MoJeKybl GpeHona. Bzaumuoe enusHue amomos
8 Monexyne enona. Xumuueckue c80UCmMea: 83aumooelicmeue ¢ Hampuem, 2UOPOKCUOOM HAMpus,
opomom. Kauecmsennas peakyusi Ha ¢heHo.

[Ipumenenue peHomna.

KapOouunbhbie coequHenus. KapOonunpHas rpynma. AjnbaeruaHas rpynmna. AbIeTHIbL.
Keronbl. U3omepust u HOMeHKIatypa. [lonyuenue u xumuueckue ceoucmea anvoecudos. Peaxyuu
OKUCTIeHUSL U NPUCOeOUHeHUs1 anboecudos. Merananb (popMaabIaeru) U dTaHalb (aleTaabAeTH ) Kak
NpEACTaBUTENIM TPEACNbHBIX albAeruI0oB. KauecTBeHHbIE peaknud Ha KapOOHWIBHYIO TpYIITy
(peakuus «cepeOpstHOTO 3epKaiiay, B3auMoieicTBue ¢ ruapokcuaom menu (I1)) u ux npumeHenue st
OOHapy>XeHHsI TpPEJENbHBIX aIbJETUIOB B IPOMBIIUICHHBIX CTOYHBIX BOJAaX. TOKCHYHOCTb
anberunioB. [Ipumenenne Gopmanbaeruaa 1 aleraibIeruia.

KapOonoBeie kucnotsl. Kapboxkcunvhas epynna (kapbokcoepynna). Hzomepus u
HomeHKiamypa kapoonogulx kuciom. OIHOOCHOBHBIE MIpeieibHbIe KapOOHOBBIE KUCIOTHI. [lonyueHue
0OHOOCHOBHBIX NPeOebHbIX KAPOOHOBLIX KUCAI0m YKCYCHAs! KACIOTa KaK MPEJCTaBUTEINb MPEISIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHMMHUYECKHE CBOWCTBA (Ha MpUMEpe YKCYCHON KHCIIOTHI):
peakuu C MeTaulaMH, OCHOBHBIMH OKCHJAaMH, OCHOBAHHSIMH W COJIIMH KaK IOJTBEPKICHUE
CXOJICTBA C HEOPTAaHWYECKUMU KHcIoTaMu. Peakiust aTepuukany Kak crnocod moydyeHus: CI0KHBIX
s¢upoB. IlpumeHeHne yKCycHOM KuCIOTHL. MypaBbuHas Kkuciorta. Auerartsl. [IpencraBnenue o
BBICIIINX KapOOHOBBIX KHCIIOTaX.

Crnoxuable >¢upsl U KUpbl. Homenknamypa. Ilonydenne, XUMHYECKHE CBOMCTBA CIIOXKHBIX
a¢upoB. Peakmus stepuduxanmu. CrnoxxkHble 3QUPHI KaK MPOIYKTHl B3aUMOJICHCTBUS KapOOHOBBIX
KACIOT co crnupramu. llpuMeHeHue cioxHBIX 3QUPOB B MUIIEBOW U  napdromMepHOi
MPOMBIIUIEHHOCTH. JKUpBl Kak CIOXHBIE J3(QHUpPHl TIHIEPHHA U BBICHIUX KapOOHOBBIX KHCIOT.
PacTurenbHbIe 1 )KMBOTHBIE KUPBI, UX cocTaB. Pacro3HaBaHue pacTHTENBHBIX )KUPOB HA OCHOBAHUH
UX HempenenbHOro xapakrepa. [Ipumenenue xupoB. ['MaAponu3 WM OMBIJICHHE XUPOB KaK CIIOCOO
HPOMBIIIJICHHOTO MOJTyYeHHs COJICH BBICIINX KapOOHOBBIX KUCIIOT.

Mpid kak conu BBICIIUX KapOOHOBBIX KHUCIOT. Motomiue cBoiictBa Mbuia. Cunmemuueckue
Morowue cpedcmaa.

YrneBoasl. Knaccudukarus
yraeBoioB. Monocaxapuel. Onucocaxapuowl. Jlucaxapunpl. HaxoxxaeHue yrieBojgoB B INPUPOJE.
['moko3a KaK aJbJICTHIOCTIHPT. Bbpoxenue rimoko3bl. dpykro3a. Caxaposa. [ uoponus

caxapo3vl. Kpaxman u 1eimnoino3a Kak OMOJIOrMYecKUe MoJuMephl. XMMUYECKHE CBOMCTBA Kpaxmasa
U LEJUTI0JIO3bl (TMIpPOJIN3, KadecTBEHHas peakuus ¢ HOJOM Ha KpaxMal M ee INpPUMEHEHHE JUIs
oOHapyXeHHsI KpaxMajia B NpoayKTax nutaHus). IIpumeHeHune m Ouosioruyeckasl poyib yrieBOJOB.
[TonsaTHE 00 HCKYCCTBEHHBIX BOJIOKHAaX Ha MpUMeEpe aleTaTHOro BOJIOKHA. Ayemunyenniono3a
Knaccuguxayus 6onoxon.



Wnentuduxaiysi OpraHMYEcKUX COCOUHEHUN. [ eHemuyeckas c6sa3b Mexcoy Kiaccamu
opeaHudeckux coeoureHuu. TUIbl XUMUUECKUX pEeaKlUi B OpraHMueCcKOi XUMUHU.
A3oTcojep:xaniue opraHnyecKkue coeJuHeHusl.
AMHMHOKHUCIIOTH U Oenku. CocTaB M HOMEHKIATypa. Amunvl. Amunoepynna. Anunun. Ilonyuenue
U Xumuveckue  ceolicmea  AHMUIUHA. AMMUHOKUCIOTHI ~ Kak  am¢oTepHble  OpraHUYecKue
coenuHeHus. M3omepus u nomenxnamypa. bunonapuoii uown. llemtupnas cBs3b. buonormueckoe
3HaYEHUE  O-aMMHOKUCIOT. OO0nacTd NPUMEHEHUS  aMHHOKUCIOT. Xumuueckue  ceolicmea
amunoxuciom. I[lenmuowi. Ilonunenmuowl. [ uyun. benku kak npupoHeie Ouomonumepsl. CocTaB U
cTpoeHue OenkoB. XMMHUYECKHE CBOMCTBa OEIKOB: THAPOIM3, AeHaTypaius. OOHapykeHue OeTKoB
Ipy TMOMOIIM KadyeCTBEHHBIX (IBETHBIX) peakiuil. I[IpeBpainieHuss OENKOB MHINA B OpraHU3ME.
buonornyeckue GyHKIMU OCIIKOB.
Aszomcooepacawue cemepoyukiudeckue coeourenus. Ilupuoun. Iluppon. Iupumuoun. [lypun.
Asomucmole ocHoBaHUs.
Hyxneunosvie kuciomul. Hyxneomuowvl. Komniemenmaphvle azomucmoie 0CHOBAHUS.
Xumus u 300posve uenosexa. Dapmarxonocuieckas XUMus.
Xumusn nonumepos
Honumepvr. Cmenenv noaumepusayuu. Monomep. CmpykmypHoe 36eno. Tepmonnacmuunvle
nonumepwl. Cmepeopezynapuvie nonumepsl. Iorusmunen. [lorunponunen. Ilonumempaghmopsmunen.
Tepmopeaxmugnvie nonumepwvl. Denonogopmanvoecudnvie cmonvl. [lnacmmaccwi. Denonnacmol.
Amunonnacmul. Ilenonnacmul. Ilpupoonvii xkayuyk. Pezuna. D6onum. Cunmemuueckue KayuyKu.
Cunmemuueckue 6onokna. Kanpon. Jlagcan.
JdemoHcTpanuu.
e OOpa3ipl OpraHMYecKHUX BEIIECTB U MaTepuanoB. Moieinu MOJIeKyJl OpraHUYeCKUX BEIECTB
e OTHOIIEHUE aTTKAHOB K KUCIIOTaM, IIIeJI04aM, pacTBOPY IIepMaHraHara Kauus U OpoMHOH BoJe.
e Mopenu Monekyn romojoroB W usomepoB. [lomyuenue aineTuneHa KapOUTHBIM CHOCOOOM.
B3aumoneiicTBue areruieHa ¢ pacTBOpOM I€pMaHraHara Kajius U OpoMHO# Bojoil. ['opeHue
anetusieHa. PasnokeHue kaydyka NpU HarpeBaHUM U HUCHBITAaHHE IMPOIYKTOB PAa3IOKEHHUS.
3HaKOMCTBO ¢ oOpa3namMu KayuykoB. beH3on kak pactBoputens. ['opeHue OeH3ona.
OtHomeHne 0eH30ia K OpOMHO# BOJIEe ¥ pacTBOPY MepMaHraHaTa kanus. OKHUCIeHHEe TOJIyosa
e PacTBOpeHME B alleTOHE Pa3IMYHBIX OpraHUYecKuX BemecTB. OOpa3ibl MOIOUIUX W YUCTAIIUX
CPEICTB.
e  OOpa31pl IacTMace,
JlaGopaTopHble ONbITHI.
15. H3roroBieHHE MOJEIIEH MOJIEKYJ YIIEBOJOPOI0B
16. O3nakoMmiieHHE ¢ oOpa3laMu MPOAYKTOB HedTenepepadoTKu
17. Okucnenue 3taHona okcuom menu (I1).
18. PacTtBOpeHue rauiepruHa B BoJie M peakius ero ¢ ruapokcuaom meau (I1).
19. XumMu4eckue cBOKcTBa peHoa
20. OkwucneHue MeTaHais (3TaHallsi) OKCHIIOM cepedpa.
21. Oxucnenue MetaHais (3Tanains) ruapokcugom meau (1)
22. PacTBOpUMOCTB KMPOB, JOKA3aTEIbCTBO UX HEMPEIEIbHOIO XapaKkTepa, OMbIJICHHE KUPOB.
23. CpaBHEHHUE CBOICTB MbLIA U CUHTETUYECKUX MOIOILIUX CPENICTB
24. CBoCTBa INTIOKO3bI KaK aJIbJACTHIOCIIHPTA.
25. B3aumogeiicTBHE caxapo3bl C TUIAPOKCHIOM KaJbIIHS.
26. IIpuroroBieHue KpaxMaJbHOTO KJIEHCTEPA M B3aUMOJEUCTBUE C WOJIOM.
27. T'upponus kpaxmana. O3HaKOMIIEHHE ¢ 00pa3aMy MPUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH.
28. IIBeTHbIE peaknuu Ha OTKU

[MpakTuyeckne padboThI

1.« IlomydeHnue 3TuIeHa U U3y4EHHUE €T0 CBOMCTBY.

2. «[lonyyeHnue yKCyCHOM KUCJIOTHI U U3yUYEHUE €€ CBOMCTBY.

3. «PemieHne sKkciepUMEHTANIBHBIX 3a]a4 Ha PAClIO3HABAHNE OPTaHUYECKUX BEIIECTBY.
4. «Pacno3HaBaHMe MJacTMAcC U BOJIOKOHY.



TemMaTH4eckoe MJIAHUPOBAHNE

Howmep Tema Koun | Ilnanupyemass | CKOppeKTUPOB
-BO nara aHHas
qac (bakTrueckas)
OB JaTa

Temal. TeopeTnyeckue OCHOBbI OPraHu4YecKoil | 3

XUMHUH
1 [Ipenmet opranmyeckoit xumuu. Bxiazg 1 |6.09
Poccuiickux y4eHsIX B pa3BUTHE
OpraHUYeCKON XUMUHU.
2. DneKTpOHHAas NPUPOJa XUMUYECKUX CBSI3EN B 1 | 13.09
OpPraHUYECKUX COETUHEHMSIX
3. Knaccudukariyst opraHMuecKuXx COeTUHSHUN 1
Pemenwue 3a1a4 Ha BBIBOJI XUMHYECKHUX (HOPMYIT
20.09
Tema 2. Pazaea 2. YIVIEBOJOPO/BI (12 4)
IIpenenabHbIe YyriieBoaA0POabI (ATKAHBI) 3
4. Crpoenue ankaHoB. ['oMosIoruueckuit psia. 1 |27.09
Homenknatypa u nuzomepust
5. CBolicTBa, MOJIy4YEeHHE U MPUMEHECHHUE AJIKAHOB. 1 11.10
[{MKI0aIKaHBbIL. )
6. Pemrenne 3amau u ynpaxHeHUH. 1 18.10

Tema 3. | HenpeneibHble yriieBogopoabI 4

7. Ankensl. CTpoeHHE, TOMOJIOTHYECKUH P, 1 |25.10
nu3oMepus, HoMeHkaTypa. CBOMCTBa aJIKEHOB U
WX IPUMCHECHHE

8. [Ipaktraeckas padora Nel ITpasmma Th. 1 1.11
HOJ'Iy‘-IeHI/IC OTHUJICHA U U3YYCHHUC CTO CBOMCTB

9. [TonsiTve 0 TMEHOBBIX YIIIEBOAOPOIAX. 1
[Ipuponnsiit kayuyk. Pabotsr C.B. JleGenera 8.11

10. Anxunel. CTpoeHne, rOMOJIOTHYECKUM psf, 12211
M30Mepus, HOMEHKIIaTypa, CBOMCTBAa U
IPUMEHEHHUE alleTUJICHA.

Tema 4. | ApomaTnuyeckue yriieBoa0po/bl (apeHbl) 2

1. Apenbl. beH3011 1 ero roMosoru 1 29 1]

12. I'eneTnueckas cBs3b apOMATUYECKUX 1 |6.12
YTJIEBOJIOPOAOB C APYTUMHU KIaCCAMHU




YIJII€EBOAOPOAOB

Tema S. | IlpupoaHbIe HCTOYHUKH YIJIEBOAOPOA0B
13. [TpupoaHbIil 1 Oy THEIE HEPTSHBIE Ta3bl, UX
COCTaB ¥ NPUMEHEHUE 13.12
14. Hed1b 1 HEpTenpoaykTsl. CriocoObl 20.12
nepepaboTku HeTH DKOJIOTHS U SHEPTeTHKA.
15. Kontponbnas padora Ne 1 o teme
«YTIIEeBOIOPOIBI» 27.12
Temab Pasznea 3. Kucaoponocoaep:xammue
opranuveckue coennueHusi (12 yacon)
Cnuptel 1 peHoIbI
16. OnHoaTOMHBIE NPEENIbHbIE CIIUPTHI. 10.01
Ctpoenue, CBOMCTBaA, MOJIyYEHUE, IPUMEHEHHUE.
DU3M0IOTNYECKOE JEICTBHUE ITAHOJIA.
17. MHoroatoMHsbI€ CIUPTHI. DTUIIEHTIIUKOJIb,
riuepuH. CBolcTBa, MpUMEHEHHE 17.01
18. CrtpoeHue, CBOMCTBA U IPUMEHEHHUE (heHOoIa 24.01
19. I'eneTnueckas cBsi3b CIUPTOB U (heHOTa C
yriieBojgopoaamu Pemenue 3agau no
XUMHUUYECKUM YPaBHEHUSM IIPU YCIOBUH, YTO 31.01
OJTHO U3 BEILECTB B35TO B U30BITKE
Tema 7. | Anbaernabl, KeTOHbI, KAPOOHOBBIE KMCIOTHI
20 KapOoHwmibHbIE COCTMHEHMS — abICTHIIBI 1 7.02
KemoHul.
CBoiicTBa 1 MPUMEHEHHE aJIbJAECTUI0B.
21. KapOoHOBBIE KHCIIOTHI.
[losnyuenue, cBOMCTBA U KUCIOT 14.02
22. [Ipaktuueckas padota N2 IIpasuna Th. « 28.02
[TonyuyeHue yKkCyCHOM KUCIIOTHI U U3yUYECHHE €€
CBOMCTB»
23. ['enernyeckas cBs3b KAPOOHOBBIX KHUCIIOT C 7.03
JPYTUMU KJIACCAMU OPraHUYECKHUX
coeMHEeHMM. Pemenne 3a1a4d Ha onpeeneHue
MacCOBOM JI0JIM BBIXOJA MPOAYKTA OT
TEOPETUYECKH BO3MOXKHOIO
Tema | Kupsbl. YrieBoabl
8.
24. Cnoxnbie 3¢upsbl. Kupbl 14.03
25. YraeBoasl. I mroko3a. 21.03




Onurocaxapuael. Caxaposa

26. Kpaxman u nemnronosa 28.03
27. [Ipaktuueckas padota Ne3 I[pasuna Thb.
«PenieHne 3kcrepuMeHTaNbHBIX 33/1a4 Ha 11.04
pacro3HaBaHUE OPTaHUYECKUX BEIIECTBY
Tema 9. | Paznen 4. Azorocoaepxaiiue OpraHunyecKkue
coequHenus (4 yaca)
AMHHBI 1 AMMHOKHCJIOTHI
28. Amunsl. CTpoeHue u cBoicTBa. AHWINH — 18.04
MIPEICTaBUTENIb APOMATUUECKUX aMUHOB
29. AMHHOKHUCIIOTHI. MI30Mepusi, HOMEHKIIaTypa.
CBolicTBa ¥ IpUMEHEHHE 25.04
Tema | beakn
10.
30. benku — npupoanbie noaumepsl. Cocras, 2.05
CTPYKTypa, CBOWCTBa OEIKOB
31. XHUMHA U 300pOBbE YEIIOBEKA. 9.05
Tema Paspnen 5. BeicokoMOJIEKYJISPHBIE
11. coequHenns (3uaca)
CuHTeTHYECKHE MOJTUMEPbI
32. TloHsiTHE O BBICOKOMOJIEKYJIAPHBIX COEAUHEHUSX. 16.05
ITnactmaccsl u BojiokHa. . [IpakTrueckas pabora
Ne4 «Pacno3naBaHue 1acTMacc U BOJIOKOHY.
33. Hrorosas koHTponbHas Ne 2 pabora o Temam 23.05
«Kucnopoacoepxaiiyue OpraHuyecKue
COCIMHEHUS», «A30TCOAepKAIITUE
OpraHUYECKUE
COEITUHEHUSI»
34 Oprannueckasi XuMusl, 4eJIOBEK U IPUPOAA 30.05
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Pa0oyasi nporpamMmma y4e0HOro nmpeaMera
[losicHuTEnBHAS 3anMCKa



Hacrosimas paboyast mporpamma o xuMuu ais ydammxcst 10 B kimacca coctaBneHa Ha OCHOBe
®enepalibHOTO TOCYJapCTBEHHOT0 00Pa30BaTEIBHOIO CTaHAApTa CPEAHETO 0011Iero 00pa3oBaHus
(mpuka3 MunucrepcTBa o6pazoBanus u Hayku Poccuiickoit @eneparuu ot 17.12.2010 Ne 1897, ¢
U3MEHEHUSIMHU, BHECEHHBIMU ITpHKa3oM MuHucTepcTBa 00pa3zoBaHus U Hayku Poccuiickoit denepanyu ot
31.12.2015 Nel1577;),
[TpumepHoit ocHOBHOM 00pazoBaTensHOU porpaMMbl MBOY I'mmuasus Nel7/ [coct. H.H.I'apa |. —
M.: Ilpocsemenue, 2016 rox., [Iporpammel no xumuu asns 10-11 knaccos (aBtopst I'.E. Pynsuruc,
@&.I". Penpaman M.: «IIpocsemienue », 2016), paccuntanHoi Ha 34 yaca B roj (1 yac B Heemo)
VYuebnuxk Astopsl: I'.E. Pymsuruc, @.I'.@enpaman « Xumus.10xnaccy, yueOHUK A5
obmeodpaszoBarenbHbix opranuzanuii M.:«IIpocsemenne « 2018 r. PekomennoBano MunuctepcTBomMm
obOpasoBanus u Hayku Poccuiickoit Denepammn.

ILnanupyemble pe3yabTaThl H3y4YeHHUs Y4eOHOI0 Kypca
JInyHOCTHBIC, MeTAaNIPpeAMETHBIEC M IIPEAMETHbIEC Pe3yJIbTAThl OCBOCHHUS Y4eOHOI0 MpeaMeTa»
Xumus 10 knace «
JIuuHoCTHBIE pe3yabTaThl Y 00ydaronmxcs OyayT chOpMUPOBAHBl YMEHUS:

o OCO3HAaBAaTh CAMHCTBO U LHCJIOCTHOCTHb OKPYKAKOIICTO MHUpPA, BO3MOXHOCTH €I0 ITIO3HABACMOCTHU
1 00BSICHHUMOCTH Ha OCHOBE I[OCTI/I)KGHI/Iﬁ HAYKH;

o CTPOUTH COOCTBEHHOE HCJIOCTHOC MUPOBO33PCHUC HA OCHOBC N3YUCHHBIX (baKTOB;

o O0CO3HaBaThb HOTpC6HOCTI) N IT'OTOBHOCTB K caM006pa3013aH1/Ho, B TOM YHCJIC U B paMKax,
CaMOCTOSITEIILHON JIEITEIILHOCTH BHE IIKOJIBI,

U OOCHUBATDb NOBCACHUC C TOYKH 3PCHHUA XAMUYECKOH 0€30I1aCHOCTH (TGKCTBI u SaﬂaHI/Iﬂ) n
JKU3HCHHBIC CUTYyalluu C TOUYKU 3PCHUA 0e30I1acHOr0 O6p3.38. JKU3HU U COXPAaHCHHUA 3JO0POBbA;

o OLICHUBATD YKOJIOTHYCCKUMI PHUCK B3aMMOOTHOIIICHUH YeI0BeKa U IMpUpPOAbL.

o (bOpMHpOBaTI) 9KOJOTMYCCKOC MBIIIJICHUC: YMCHHUE OLICHUBATH CBOIO ACATCIIBHOCTh U

IOCTYTIKU APYTUX JIIOJEH C TOUKH 3PEHUS COXPAHEHUS OKPYXKAIOUIEH CPENIbl - rapaHTa KU3HH U
Onaromnoyuus JTroei Ha 3emIie;

. 0CO3HABaTh COBPEMEHHOE MHOT000pa3ue TUTIOB MUPOBO33PEHUS, OOIIECTBEHHBIX,
PENUTHO3HBIX, ATEUCTUUECKUX, KYJIbTYPHBIX TPAIUIHMI, KOTOPBIE ONPEEINIAIOT pa3Hble 00bICHEHUS
IIPOUCXOMSILErO B MUPE;

. YUUTBCS IPU3HABATh IPOTUBOPEUNBOCTD M HE3ABEPLUIEHHOCTh CBOMX B3IVISIIOB HA MUP,
BO3MO>XHOCTb UX U3MEHEHMUS;

. YUUTBCS UCTIOIB30BaTh CBOM B3IJISAbI HA MUP AJIsi OOBSCHEHUS PAa3IUYHbBIX CUTYAlIUH,
peleHusl BOZHUKAIOMIUX MPOOJIeM U W3BIICUCHHUS )KU3HEHHBIX YPOKOB;

. 0CO3HaBaTh CBOM MHTEPECHI, HAXOAUTH U U3y4aTh B yUeOHHKAX MO PAa3HBIM MpeIMeTaM
MaTepuan (13 MaKCUMyMa), UMEIOIIUI OTHOILIEHUE K CBOMM MHTEpECaM;

. WCIIOJIb30BaTh CBOM MHTEPECHI JJIsi BEIOOpa MHAMBHUIYAIbHON 00pa30BaTeIbHON TPAEKTOPHUH
MOTEHIIMANBHON Oyayliei npodeccun U COOTBETCTBYIONIETO MPO(UILHOTO 00pa30BaHUS;

. npruoOpeTaTh ONBIT YYaCTHs B JIeJIaX, IPUHOCAIINX MOJIb3Y JIIOIIM;

. YUUTBCS CAMOCTOSITENILHO BBIOUPATH CTHJIb ITOBE/ICHNUS, IPUBBIYKHM, 00ECIIEUNBAIOIIIE
Oe30MacHbIi 00pa3 )KU3HU U COXPaHEHUE 37J0POBBS — CBOETO, a TaKkKe OJM3KUX JIIo/IeH U
OKPYKAIOIINX;

. YUUTBCS CAMOCTOSITENIEHO MPOTUBOCTOATH CUTYALUAM, IPOBOLUPYIOLIMM Ha MOCTYIIKH,
KOTOpPBIE YTPOXKAIOT O€30I1aCHOCTH U 3/J0POBBIO;

. BbIOUpATH MOCTYIIKH, HAIIEJICHHbIE Ha COXpPaHEHHE U OepeXHOe OTHOILIEHUE K IPUPO/IE,

0Cc00EHHO KMBOH, n30erast MPOTUBOMOJIOKHBIX IIOCTYIIKOB, TIOCTENIEHHO Y4ach U OCBauBas CTPATETUIO
palMOHaIBHOIO IPUPOAOIIOIB30BAHNUS;

. YUUTBCS yOeXKAaTh JPYTUX JIt0/Iel B HEOOXOJUMOCTH OBJIAZIEHHSI CTpaTETUEH palliOHAIBLHOTO
MIPUPOIONOIB30BAHUS;



WCTIOJIH30BATh KOJOTHUYECKOE MBIIIICHHE ISl BBIOOpA CTPATETHH COOCTBEHHOTO TIOBEICHUS B
Ka4eCTBE OJJHOM M3 LIEHHOCTHBIX YCTaHOBOK.
MeTanpeaMeTHbIe pe3yJabTaThl YUECHUK HAYUUTCS
Perynsatusabie YV ]I:

CaMOCTOSITEIIbHO 0OHAPYXKUBATh U (HOPMYIHUPOBATh YUEOHYIO TPOOIEMY, OTIPEIETATH 11ETh
yu4eOHOI esTeTbHOCTH, BEIOUPATh TEMY IIPOEKTa;

BBIJIBUTATh BEPCUH PEILICHUs TPOOJIEMBbI, 0CO3HABATh KOHEUHBIN pe3ybTaT, BRIOUpATh U3
NPEeIO’KEHHBIX U HCKAaTh CAMOCTOSITENIFHO CPECTBA JOCTIKEHHS LIS,

COCTaBJIATh (MHAUBUAYAJIbHO WIH B FPYIIE) IJIaH PEIICHUs TPOOIeMbl (BBITOTHEHUS
MIPOCKTA);

paboTas 1o 1IaHy, CBepsATh CBOM JEHCTBUSA C IIETbIO U, IPU HEOOXOIUMOCTH, UCTIPABIIATH
OIIMOKH CaMOCTOSITEILHO;

B JIMAJIOTE C YYUTEIIEM COBEPIICHCTBOBATh CAMOCTOSTEIIEHO BEIPa0OTaHHBIE KPUTEPHH OIICHKH;

noJ0MpaTh K Kax10# mpobieme (3aaaue) aieKBaTHYIO el TEOPETUUECKYIO MOJEIb;

paboTasi Mo MpeUI0KEHHOMY U CaMOCTOSITETIbHO COCTaBJIEHHOMY IUIaHY, MCTIOJIb30BaTh HAPSILY
C OCHOBHBIMH U JIOTIOJIHUTEILHBIE CPE/ICTBA (CIIPAaBOYHAS JINTEPATypa, CIOKHBIC IPUOOPEI,
KOMIIBIOTED);

IUIAHUPOBATh CBOIO MHMBHIyaJbHYIO0 00pa30BaTEeNbHYIO TPAEKTOPHIO;

CBOOOJTHO MOJIB30BATHCS BIPAOOTAaHHBIMU KPUTEPUSMH OLICHKH U CAMOOLIEHKH, UCXOS U3
eJTM ¥ UMEIOIINXCS KPUTEPHUEB, pa3indas pe3yiabTaT U ClocoObl NeHCTBUI;

YMETh OLIEHUTH CTETeHb YCIEITHOCTH CBOSH MHIMBH Iy aTbHON 00pa3oBaTeIbHON
NeSITeNbHOCTH;

JlaBaThb OLIEHKY CBOMM JIMYHOCTHBIM KaueCTBaM M YepTaM XapakTepa («KakoB s1»), ONPeeNIATh
HAIpaBJICHUS] CBOETO PA3BUTHS («KAKUM s XOUY CTaTh», «Y4TO MHE ISl 3TOTO HAJ0 CHENATh).

[No3naBarenpHbie YV /I

aHaJIM3UPOBaTh, CPABHUBATb, KJIACCU(UIIMPOBATh U 0000IIATh (PAKTHI U ABJICHUSA, BBIABIATH
NPUYMHBI U CIICACTBUS MPOCTHIX SIBICHUIA;

OCYIIECTBIISITh CPAaBHEHHE, KIACCH(UKALINIO, CAMOCTOSITEIILHO BBIOMpAsi OCHOBAHUS U
KPUTEPHH TS YKa3aHHBIX JIOTHYECKUX OTIepaIlHii;

CTPOUTH KJIACCU(PHUKAIMIO HA OCHOBE JUXOTOMUYECKOI'O JeJeHUs (Ha OCHOBE OTPHUIIAHUA);

CTPOUTH JIOTHYECKOE pacCy’kJIeHHE, BKIIOYAIOIIee YCTAHOBICHUE TPUYMHHO-CIIEICTBEHHBIX
CBsI3CI;

CO3/1aBaTh CXEMaTHYECKHE MOJICITH C BBIJICIICHUEM CYIIECTBCHHBIX XapaKTEPUCTUK O0BEKTA;

COCTABJIATh TE€3UCHI, PA3JINYHbIC BUJbI TNIAHOB (MIPOCTHIX, CIOXKHBIX U T.I1.);

npeoOpa3oBbIBaTh HHPOPMALIMIO U3 OJJHOTO BU/IA B IPYTro# (TabIHILy B TEKCT H IIp.);

BBIYUTHIBATh BCE YPOBHU TEKCTOBOW MH(OpMAINH;

aHAM3UPOBATh, CPABHUBATH, KIACCU(UIIPOBATH U 0000IIATh MMOHATHS: 1aBaTh ONMpEICIICHHE
HOHATHSIM Ha OCHOBE M3yYEHHOI'0 Ha pa3JInYHbIX IpeAMeTax yueOHOro MaTepuaia, OCyLleCTBIATh
JIOTMYECKYIO OTEpalio yCTaHOBICHHS POJI0-BUI0BBIX OTHOIIEHUH, 000011aTh TOHATHS —
OCYILECTBIISITh JIOTHYECKYIO OMEPAIHIO TIEPEX0/Ia OT MOHITHS C MEHBIIIMM 00BEMOM K TOHSTHIO C
OOJIBIIIIM 00BEMOM;

CTPOUTB JIOTHYECKOE pacCy>kJIeHHE, BKIIOYAIOIIEe YCTAHOBICHUE NPUYMHHO-CIIEICTBEHHBIX
CBsI3€I;

CO3/1aBaTh MOJICIH C BBIJICJICHHUEM CYIIIECTBEHHBIX XapaKTEPUCTHK 00bEKTa, MPeoOpa30BhIBATH
MOJIEJIHN C TIEJBIO BBISBICHHUS OOIINX 3aKOHOB, OTIPENENSIONNX JaHHYO MPEIMETHYIO 00JIacTh;

NpeACTaBIATh HHPOPMALIMIO B BUI€ KOHCIIEKTOB, TabJIMIL, CXeM, rpauKoOB;

npeoOpa3oBbIBaTh HHPOPMALIMIO U3 OJJHOTO BUIA B IPYTOi M BEIOMPATh YIOOHYIO AJIs ce0st
dopmy ukcanym u pecTaBICHUS HHOOPMAIIHH;

MMOHUMAs TIO3UIHIO IPYTOT0, pa3inyaTh B €r0 peUr: MHEHHUE (TOUYKY 3pEHHSI), JOKA3aTeILCTBO
(aprymenTsI), (haKkThl U T.1.;

caMoOMy C03/1aBaTh MCTOYHUKH MH(OpPMAIMK PA3HOTO TUIA U IS Pa3HBIX ayJIUTOPHi,
coOuoaTh HH(GOPMAIIMOHHYIO TUTHEHY U TIpaBUiIa MHPOPMALMOHHOW O€3011acHOCTH;




YMETb UCIOJIb30BATh KOMITBIOTEPHBIE 1 KOMMYHUKALIMOHHbBIE TEXHOJIIOTUN KaK HHCTPYMEHT
JUISL JOCTHKEHUS CBOUX LIEJIEH;

KommynukaTtuBHble YV ]I:

CaMOCTOSITENIbHO OPraHU30BbIBaTh Y4eOHOE B3aUMOJICHCTBUE B TpyIIIe (ONpenesaTh 001ue
LIeJIH, pacTpeesisiTh POJIM, JOTOBapUBATHCSA APYT C APYTOM U T.1.);

OTCTauBas CBOIO TOUKY 3pPEHUS, IPUBOJUTH apTyMEHTHI, MOATBEPKAas UX (hakramu;

B IUCKYCCUU YMETh BBIJIBUHYTh KOHTPApryMEHTHI, epedpazupoBaTh CBOIO MBICIIb (BJIaJCHUE
MEXaHHW3MOM SKBHBAJICHTHBIX 3aM€EH);

YUUTBHCS KPUTHUHO OTHOCUTHCS K CBOEMY MHEHHUIO, C IOCTOMHCTBOM IPU3HABATh
OLIMOOYHOCTh CBOEr0 MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTHUPOBATH €r0;

MOHUMasI TO3UIIMIO IPYTOro, pa3inyaTh B €r0 peUd: MHEHHUE (TOUKY 3pEHHS), 10Ka3aTeIbCTBO
(aprymeHTsI), GaxThl U T.1.;

YMETb B3IJIIHYTh Ha CUTYALMIO C MHOW MO3UIMK U JOTOBAPUBATHCS C JIFOJbMU WHBIX MO3HUIINH.
IIpeameTHsble pe3ynbraThl. 7pedosanus K ypOBHIO HOJTOTOBKY yyaluxcs (BbIITYCKHUKOB)
HaIpaBJIEHbl HA PEATN3ALUIO JAESTEIbHOCTHOTO, IPAKTUKO-OPUEHTUPOBAHHOIO U JINYHOCTHO-
OpPUEHTUPOBAHHOTO 10/IX0JI0B; OCBOGHUE YUAIIUMUCS MHTEIIEKTYaJIbHONW U PAKTUYECKOMN
NeSTeIbHOCTH; OBJIa/ICHUE 3HAaHUSIMU U YMEHUSIMU, BOCTpeOOBAaHHBIMU B [TOBCEIHEBHOM KU3HH,
NO3BOJIIOIMMHU OPUEHTUPOBATHCS B OKPYIKAIOIEM MUPE, 3HAUMMBIMU JJI1 COXPAHEHUS OKPYXKaroLeH
cpezbl 1 COOCTBEHHOTO 3/10POBBSI.

YueHuK Hay4uThCs

3HATH/TIOHUMAThH

BaXHEHIINE XUMHYECKUE TIOHATHUSA: BEIECTBO, XMMUUYECKUH DJIEMEHT, aTOM, MOJIEKYJIa,
XMUMHYECKast CBSA3b, BAJIGHTHOCTb, CTETIEHb OKUCIICHUS, YTTICPOIHBINA CKeNeT, (PyHKIMOHAIbHAS
rpynmna, u30MepHsi, TOMOJIOTHsI, aJUIOTPONHs, U30Tombl, 0, MOJISIpHBIE Macca U 00bEM, BELIECTBA
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHSI, (HE)IJIEKTPOIUTHI;

OCHOBHBIE 3aKOHBI XUMHHU U XuMudeckue teopun: 3CM, 3aKk0H OCTOSAHCTBA cocTasa, 13,
TEOpHUsI XMMUUYECKOM CBSI3U, CTPOCHUS OPTaHUYECKHUX BELIECTB;

Ba)KHEHIINE BEIECTBA U MaTepUalbl: CEpHasi, COJIsIHAs, a30THAsI U YKCYCHAsl KUCJIOThI, METaH,
STHJIEH, alleTUJIeH, O€H30J1, 3TAHOJ, JKHUPBI, MbLIIa, TJIFOK03a, caxapo3a, Kpaxmall, KieT4yaTka, OesKH,
VCKYCCTBEHHBIE M1 CHHTETHYECKHE BOJIOKHA, KAy4yKH, IUIACTMACChI; METAJLIbl U UX CILIABBI, IEJI0YH,
aMMMaK, MUHEpaJIbHbIE YJJOOpeHUs..

yMeTb:

Ha3bIBaTh M3yUYEHHBIE BEILIECTBA 110 «TPUBUAIBHOIN UM MEXKIYHAPOJHOW HOMEHKIIATYPE;

OINPEACIATE: BaJICHTHOCTb U CTENICHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B BEIIECTBAX, THII
XMMHYECKOH CBSI3U B COEIMHEHUSX, 3aps] MOHA, XapaKTep CPellbl B BOJHOM pacTBOpE
HEOPTraHMYECKOTO BEIIECTBA, OKUCINTENL/BOCCTAHOBUTEIb, IPUHAIEXKHOCTh BEIIECTB K
OIIPEJICIIEHHOMY KJIACCY;

XapaKTepu30BaTh: JEMEHTHI MaJIbIX IEPUOIOB 10 U3 nosiokeHuto B [1C, o0mue xumuueckue
CBOIICTBAa METAJNIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTAHWYECKUX U OPraHUUYECKUX BEIIECTB,
CTPOCHHE U XMMHUYECKHUE CBOMCTBA U3yUEHHBIX OPTraHUYECKUX BEILECTB;

OOBSCHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa M CTPOEHUS, IPUPOY XUMHUUECKON
CBSI3M, 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKLIMH U MOJIOKEHUS XUMHUYECKOTO PABHOBECUS OT
pa3nuYHbIX (PaKTOPOB;

BBITIOJIHATh XUMUYECKHUH SKCIIEPUMEHT T10 PaCllO3HABAHUIO BAKHEHIIINX OPraHUYEeCKUX U
HEOpPraHMYECKUX BEIIECTB;

IPOBOJUTH CAMOCTOSATENIbHBIA MOUCK XMMUYECKOH HH(pOpMAIMU C UCIIOIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB (HayYHO-IOIYJISIPHBIX U3AaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
WuTepHeTa); HCIONb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH JIJIs1 00pabOTKH U Tiepeiadrl XUMHYECKOI
nH(pOpPMaIIUU U ee MPeACTaBICHUS B pa3InYHbIX (popmax.

Hcnonb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKON J€SITeNbHOCTU U
IIOBCETHEBHOM JKU3HHU JUISL:

0O0BSICHEHUS] XUMHUECKUX SIBJICHUH, IIPOUCXOASAIINX B IPUPOJIE, OBITY U Ha MIPOU3BOJICTBE;



- OIIPCACICHNA BO3MOXHOCTH ITPOTCKAHUA XUMHUYCCKUX HpeBpaHIeHI/II\/'I B pa3JIMYHBIX
YCITIOBHUSIX M OLIEHKH UX MOCIICICTBHIA;

9KOJIOTUYECKU TPAMOTHOTO MOBEJICHUS B OKPYXKAOIIEH cpelie;

OLICHKHU BJIMAHUA XUMHUYCCKOI'0 3arpsA3SHCHUA OKPY)KaIOHleﬁ CpC€Abl Ha OpraHnu3M 4Y€JIOBCKA U
JIPYTHUE )KUBBIE OPTaHU3MBI;

0€30MmacHOro 0OpamIeHUs ¢ TOPIOYUMHI U TOKCHYHBIMU BEIIECTBAMH, JIAOOPATOPHBIM
o0opyaoBaHuEM;

IMPUTOTOBJICHUA PACTBOPOB 3aI[aHHOI71 KOHIICHTpAIUuu B 6I)ITy " Ha IMIPOU3BOACTBC,

KPUTHUYECKON OIIEHKH JIOCTOBEPHOCTH XUMUYECKOW MH(OpMAaLINY, TOCTYNAIOIIEN U3 pa3HbIX
HUCTOYHHKOB.

[Iporpamma npeaycmaTpuBaeT GOpMUPOBAHKE Y yUaIIUXCS OOMICYUCOHBIX YMCHUMN U
HAaBBIKOB, YHUBCPCAJIbHBIX CII0CO00B ACATCIIBHOCTHU U KIIFOYEBBIX KOMHGTCHHHﬁ:

YMCHHE CaMOCTOATCIIbHO U MOTUBUPOBAHHO OPraHU30BbIBATH CBOIO ITO3HABATCIBHYIO
JIeSATEILHOCTD;

UCIIOJIb30BaHUE IIEMEHTOB PUYMHHO — CJICICTBEHHOTO U CTPYKTYPHO - ()YHKIIMOHATBHOTO
aHaJIN3a;

OTIpe/ICIIEHUE CYIIHOCTHBIX XapaKTEPUCTHK M3y4aeMOro 00beKTa,

yMeHHe pa3BEPHYTO 00OCHOBBIBATE CYKIACHUS, 1aBaTh OMPEICICHNUS, POBOIUTH
JI0Ka3aTeNbCTRA,;

OILICHUBAHHME U KOPPEKTUPOBKA CBOETO TIOBECHHUS B OKPYIKAIOIIEM MHpE.

Coaepsxanue nporpammsl 10 kiaace
34 4/roa (1 4/nen.)

OPI'AHUYECKASA XUMUSA



Teopust XMMH4Y€CKOro CTPOCHHUsI OPraHnvYecKux coequHenuii. [lpupoaa xummuvecknx cpssei
Oprannueckue BeunlecTBa. [losiBeHrMe W pa3BUTHE OPraHUYECKOW XHMMHMHM Kak
HayKd. XMMHYECKOE CTPOCHHE KakK IMOPSAOK COECOUHEHHsS AaTOMOB B MOJIEKYJIE€ COIJIACHO MX
BaJICHTHOCTH. OCHOBHBIEC TOJIOKEHHUSI TCOPUU XHUMHYECKOTO CTPOEHHUS OPTraHWYECKUX COCIUHECHUIA
A.M. bytnepoBa. YriepoAaHblii CKEJIET OPraHUYeCKONM MOJEKyJbl. KpaTHOCTP XMMUYECKOH CBSI3U.
3aBUCUMOCTH CBOMCTB BEIIECTB OT XUMHUUYECKOTO CTpOoeHUs: MojeKy. M3omepus u uzomepsl. [lonsarue
0 (QyHkuMoHanbHON rTpynme. [lpuHnmnel  Kr1accudukanmuu — OpraHUYECKHUX  COCIUHEHUH.
Cucrematudeckass MEXIyHApOJIHAs HOMEHKJIATypa ¥ TPUHIUIBI  OOpa3oBaHHUS  Ha3BaHUU
OpPTraHUYECKUX COCIUHEHUM.
MecTo 1 3HaYEHHE OPraHUYECKON XMMUHU B CUCTEME €CTECTBEHHBIX HAYK.
YrieBogopoanl
[IpenenwvHble yrieBogopoasl (ankanbl). Cmpoenue monekyavl memanda. I OMOIOTUUECKUM Psift
ankaHoB. [l'omomorm MexayHaponHas HOMEHKIATypa OpPraHMYECKMX BemlecTB. I3omepus
YTIAEPOJHOTO CKeJeTa. 3aKOHOMEPHOCTH U3MEHEHUS (PU3NICCKUX CBOMCTB. XMMHUECKHUE CBOICTBA (HA
npUMepe MEeTaHa W 3TaHa): PEeaKIMH 3aMelleHus (TaJoreHupoBaHKe), AETUAPUPOBAHUS KaK CIOCOOBI
MOJYYEHHS] BAKHEHMIIMX COCIAMHEHUW B OpPraHMYECKOM CHHTe3e. ['OpeHue MeTaHa Kak OJUH U3
OCHOBHBIX HCTOYHUKOB TEIUIa B MPOMBIIUIEHHOCTH W OBITY, u3omepuzayuu aixkanos. [lennvie
peaxyuu. Ce0600Hble padukanvl. [ anocenonpouszsoduvie anxkanos. Haxoxnaenune B TpUpone |
MIPUMEHEHHUE AJTKaHOB.
Kpartnbie cBszu. HemnpenenbHbie yriieBogopoibl. AnkeHbl. Cmpoenue Moexyvl
smunena. sp—I ubpuouzayus. I'omonorndeckuii  psng ankeHoB.  Homenkmarypa.  Mzomepus
YIJIEPOJIHOTO CKEJIEeTa U MOJIOKEHUSI KPATHOM CBSI3U B MOJIEKYJie. XMMUYECKUE CBOMCTBA (Ha IpUMEpE

STHUJICHA): peakuuu MPUCOETNHEHHUS (ranoreHupoBaHue, 2uopuposanue,
TUIpATALHS, 2UOPO2AI02eHUPOBAHUEe) KAaK CIIOCO0 TMONMydeHHs] (YHKIMOHAIBHBIX TMPON3BOIHBIX
YIIIeBOJOPOAOB,  ropeHus. [Ipasuno  Mapkosnuxoea.  Bvicokomonexynsipuvle — coeOuHeHus.

Kauecmeennvie peaxyuu na osoiinyio cesazv. [lonuMepusanus 3TUIEHA KaK OCHOBHOE HalpaBliEHUE
€ro MCHojabp30BaHus. [lonMaTUieH Kak KPYNMHOTOHHAXKHBIM NPOAYKT XUMHUYECKOTO MPOM3BOJICTBA.
[IpumeHeHue sTumneHa.

Ankanuensl U kayuyku. [loHsTiHe 00 ankagueHax Kak YIJIEBOAOPOJaX C ABYMs JTBOMHBIMU
cBsizamu. [lomumepmzanms auBuHWiIa (OyTtamuena-1,3) kak crmoco® TMONydeHUs] CHHTETHYECKOTO
Kayuyka. M3zonpen (2-memunboymaouen-1,3). HaTypanbHblii W CHHTETHUECKHMH  KaydyKH.
Bynkanuzanus kayudyka. Pesuna. Ilpumenenue kayuyka U pesunbsl. Conpascénnvie 080liHble CEA3MU.
Ilonyuenue u xumuuyeckue ceouicmea anrkaoueHos. Peaxyuu npucoeounenus (eanocenupoganus) u
NOAUMEPUAYUU ATIKAOUEHOS.

AnkuHbl. AtletTuiieH  (3TMH) ®W  ero  roMojoru. CmpoeHue — MOJEKybl
ayemunena. I'omonorndeckuid psn ankuHoB. Homenknartypa. M3omepus yrilepogHOro CKelera H
MOJIO’KEHUSI KpPAaTHOM CBSA3HM B MoJieKyle. Meowcknaccosasn usomepus. sp-1 ubpuousayus. XuMuueckue
CBOICTBa (Ha MNpUMEpEe aleTWIECHA): peakUuu NPUCOEIMHEHUs (raJloreHUpOBaHUE,U0puposanue,
TUApaTalusl, 2UOPO2alo2eHupo8aHue) Kak Ccrnoco0 TMONy4YeHHUs TMOJIMMEpPOB W JPYTHX IMOJIE3HBIX
IpOAYKTOB. ['opeHne aneTuieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHH I CBAPKU U PE3KU
MetauioB. [IpuMeHeHune anerusneHa.

THonamue o yuxnoanxkanax.

Apenbl (apomaTHyecKkue YriaeBoaoponbl). beH30n kak mpeacTaBUTENbh apOMaTHYECKUX
yIaeBo1opoaoB. Cmpoenue Mmonekyavl 0OeH3ona. XMMUYECKHE CBOWCTBA: pEAaKIUM 3aMEIIECHUs
(rajoreHHpoBaHMUE) KaK CIIOCOO MOMyUYEHUsI XUMHUUECKUX CPEJICTB 3allUThl PACTCHHM, MPUCOCTUHEHHS
(rupupoBaHHE) KaK JI0Ka3aTeIbCTBO HEMPEACIbHOIo XapakTepa 6en3oina. Peakuus ropenus. Tonyon.
Hzomepus 3amecmumeneti. Ilpumenenune Oenszona. [lecmuyuovl. ['enemuueckas c6s13b apeHo8 ¢
opyaumu y2neeo0opooamu.

Ilpupoonvie ucmounuxu yeneo0opooos. Ilpupoonwiii eas. Hegpmo. [lonymuuvle nepmsnwvie
eazvl. Kamennvii yeonv. Ilepepabomxa negpmu. Ilepeconka negpmu. Pexmugukayuonnas KOJIOHHA.
bensun. Jluepoun. Kepocun. Kpexune negpmenpooykmos. Tepmuueckuti u Kamaiumuyeckuti KpeKuHeu.
Huponus.

Kucnopoacoaepxamme opranudeckne coelMHEHUsI.
Kucnoponconepxkaiue opranuueckue coeuHeHus. OIHOATOMHBIE NpEAEIbHbIE CIUPTHI.
Knaccudukamusi, HOMEHKIaTypa, HM30MepHs CHUPTOB. MeTaHON U 93TaHON KaK MpPeJCTaBUTEIH



IpENENbHBIX OJIHOATOMHBIX CIUPTOB. [lepGuunsili, 6MOPUUHBIL U MPEMUYHbBIL AMOMbL Y2nepood.
Booopoounas cesazp. Xumudeckue CBOMCTBA (Ha MpUMEpPE METaHOJIAa U ATaHOJA): B3aUMOJCHCTBUE C
HaTpUEM Kak CTOcO0 YCTaHOBJICHHs HAIMYUS THAPOKCOTPYIIIBI, pEaKlrs C TaJoreHOBOJOPOIaMHU Kak
CHOCO0 TIONYyYEHHUS PAcTBOPHUTENEH, JETHApaTalis KaK crocod MoNydyeHHs JTHieHa. Peaxius
TOPEHUs:  CIOHPTHI  Kak  TOIIMBO. Cnupmosoe  Opooscenue.  Pepmenmuvl.  Boodopoonvie
ces3u. Ilpumenenne mertaHona M 3TaHona. PU3MOIOTMYECKOE IEHCTBHE METaHOJA M JTaHOJA Ha
OpTraHM3M YeJIOBeKa. AIK020IU3M.

MHoroaToMHBIE CHHUPTHI. DTUICHIJIMKONb U TIUIEPUH KaK MPEJCTaBUTENN NpPeAeTbHBIX
MHOTOATOMHBIX CIUPTOB. KadecTBeHHas peakiids Ha MHOTOAQTOMHBIE CIHMPTHI U €€ MPUMEHEHUE IS
pacro3HaBaHMs TJHMIEPHHA B COCTaBE KOCMETHUYECKMX cpencTB. IlpakTudeckoe mpUMEHEHHE
STWJICHTIIUKOJS U TJIHLEPHHA.

®enon. Apomatnueckue cnupThl. CTpoeHne MOJIeKyIIbl eHona. BaaumHoe enusHue amomos
8 Mmonekyie genona. Xumuyeckue ceoucmea: 83aumooeticmeue ¢ Hampuem, 2UOPOKCUOOM HAMPUS,
opomom. Kauecmeennas peakyus Ha ¢heHOI.
[Tpumenenue denomna.

KapOonunbusle coenunenus. KapOonunpHas rpynma. AnbaeruaHas rpynna. AjbIeTUibl.
Keronsl. M3omepuss u HOMeHKNaTypa. [lonyuenue u xumuyeckue ceolicmea anvoecudos. Peaxyuu
OKUCTEHUSsl U NPUCOeOUHeHUst anboecudos. Merananb (hopManbIeruI) U dTaHATh (AlETATBICTH]T) KaK
NPEJCTAaBUTENIN TPEAETbHBIX aibAeruaoB. KauecTBeHHBbIE peaklMu Ha KapOOHUJIBHYIO TPYMILY
(peakiust «cepeOpsHOTO 3epKaiay, B3auMojeicTBue ¢ ruapokcuaoM meau (11)) u ux npumenenue ass
OoOHapyXeHHs] TpEeAENbHBIX AalbJETH0B B MPOMBIIUICHHBIX CTOYHBIX BOAAX. TOKCHYHOCTH
anpaeruioB. [Ipumenenue Gopmanbaernaa u aneraibIeruaa.

KapGoHnoBwie kucinotel. Kapbokcunvnas epynna (kapookcoepynna). Hzomepus u
HOMeHKamypa Kap6onoguvix kuciom. OITHOOCHOBHBIE IIpe/ieIbHbIE KapOOHOBBIE KUCIOTHL. [lonyuenue
0OHOOCHOBHBIX NPeOelbHbIX KapOOHOBbIX KUcIom YKCyCHasl KUCIOTa KaK MPeICTaBUTENb MpeAebHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJOT. XHUMHYECKHE CBOWCTBA (Ha NpUMEpe YKCYCHOH KHCIIOTHI):
peakuy ¢ MeTallylaMH, OCHOBHBIMH OKCHIAMH, OCHOBAaHUSIMH M COJIIMU KakK MOATBEPIKICHUE
CXOJICTBA C HEOPTaHMYECKUMH KUCITIOTaMU. Peakius srepuukaiu Kak crocod MmorydeHus! CIIOKHBIX
a¢upoB. IlpuMeHeHne yKCycHOM KHCIOTHL. MypaBpuHas KucioTa. Aueratsl. [IpencraBienue o
BBICIINX KapOOHOBBIX KHCIIOTAX.

Crnoxusie 3¢upsl u xupsl. Homenxnamypa. Ilonyuenue, XMMHUECKUE CBOMCTBA CIOMKHBIX
a¢upoB. Peaknms srepudukanmu. CroxHble dPUPH KaK MPOAYKTHI B3aUMOICHCTBUS KapOOHOBBIX
KUCIOT co crnupramu. [lpuMeHeHue ciloxkHBIX »GUPOB B MUIIEBOW H  mapdromepHOit
NPOMBIIIJICHHOCTH. JKUpPBI Kak CJIOXHbIE S(QHUPHl TIUIEPHHA M BBICIIUX KapOOHOBBIX KHCIOT.
PactutenbHble U )KUBOTHBIE )KUPBI, UX cOCTaB. Pacro3HaBaHue pacTUTENBHBIX KUPOB HA OCHOBAaHUU
UX HeTpeNenbHOro xapakrepa. [IpuMeHneHue *upoB. ['MAPOIU3 MM OMBUICHHE JKUPOB KakK CIIOCO0
MPOMBIIIIEHHOTO TIOJTYUYEHHS COJIeH BHICIIMX KapOOHOBBIX KUCIIOT.

Mpind kak cosiu BBICIIMX KapOOHOBBIX KHUCIOT. Motomue cBoiicTBa Mblia. Cunmemuueckue
Morouue cpedcmaa.

YrneBoasl. Knaccugukarms
yraeBo10B. Monocaxapusl. Onucocaxapuowl. Jlucaxapunbl. HaxoxxaeHne yrieBojoB B TMPUPOJE.
I'mroko3a Kak aIbJAETUAOCTIUPT. bpoxenue rmoko3bl. dpykrosza. Caxaposa. [ uopoaus

caxapo3svl. Kpaxman u 1elon03a Kak OUoornueckue noaumMepbl. XUMUYECKHUEe CBOMCTBA Kpaxmana
U 1EJUTI0N03bl (THIPOJIN3, KauyeCTBEHHAsl peaklus ¢ MOJOM Ha KpaxMal M €€ MPUMEHEHUE MIJis
oOHapyXeHHs] KpaxMaia B NpoAyKTax nutanus). [IpuMmeHeHue u OuHoJOrMuYecKasl poyib YIIEBOJIOB.
[lonsiTie 00 MCKYCCTBEHHBIX BOJIOKHAX Ha IPUMEpE AaleTaTHOTO BOJOKHA. Ayemuayennono3a
Knaccugpuxayus onoxon.
VnenTudukanyus OpraHUYeCKHX COCIMHEHUH. [ enemuueckas c6a3b Medxcoy Kiaccamu

opeanuyeckux coeoureruil. TUTTBI XUMHUYECKUX PEaKIUil B OpraHUIECKON XUMHH.
A3oTcoaep:xaniue opraHnyecKre coeJuHeHusl.

AMHHOKHCIIOTHI 1 Oenku. CocTaB M1 HOMEHKIIATypa. Amunvl. Amunoepynna. Anunun. Ilonyuenue
U Xumuyeckue  C8olUcmed  AHUIUHA. AMHUHOKUCIOTBI ~ Kak  amMQOTepHbIe  OpraHHYECKHe
coeuHeHus. Mzomepus u Homenxnamypa. bunonapmueii uow. llentuanas cBa3b. buonoruueckoe
3HaYEHUE  0-aMMHOKUCJIOT. OO0sacT  NPUMEHEHHUS  aMHHOKUCIOT. Xumuueckue  ceolicmea
amunoxkuciom. Ilenmuowi. [oaunenmuowl. I nuyurn. benku kak npupoHbie ouornonumepsl. CocTaB u



cTpoeHHe OenkoB. XMMHUYECKHUE CBOMCTBa O€IKOB: THAPOIM3, AeHaTypaius. OOHapykeHue OeTKoB
IpU TOMOIIM KayeCTBEHHbIX (IIBETHBIX) peakuuid. IlpeBpamieHus O€NKOB NHIIM B OpraHU3ME.
buonornyeckue GyHKIMU OCIIKOB.
Azomcooepacawue cemepoyukiudeckue coeourenus. Ilupuoun. Iluppon. Iupumuoun. [lypun.
Azomucmoie ochoanusl.
Hyxneunoswvie kuciomul. Hyxneomuowvl. Komniemenmaphvle azomucmoie 0CHOBAHUS.
Xumus u 300posve uenosexa. Dapmarxonozuieckas XUMus.
Xumus nonrumepos
Honumeper. Cmenenv noaumepusayuu. Monomep. Cmpykmypuoe 36eno. Tepmonaiacmuynvie
nonumepul. Cmepeopezynapuvie nonumepsl. Iorusmunen. [lorunponunen. Ilonumempaghmopsmunen.
Tepmopeaxmugnvie nonumepwvl. Denonogopmanvoecudnvie cmonvl. [lnacmmaccwi. Denonnacmol.
Amunonnacmul. Ilenonnacmuol. Ilpupoonwvii kayuyk. Pezuna. D6onum. Cunmemuueckue KayuyKu.
Cunmemuueckue eonokna. Kanpon. Jlascan.
JdemoHcTpanuu.
e OOpa3ipl OpraHMYecKHUX BEIIECTB U MaTepuanoB. Moienu MOJIeKyJ OpraHUYEeCKUX BEIECTB
e OTHOIIEHUE aTTKAHOB K KUCJIOTaM, IIeJI04aM, pacTBOPY IepMaHraHara Kauus U OpoMHOH BoJe.
e Mopenu Monekyn romMojoroB W usomepoB. [lomyuenue aineruneHa KapOUTHBIM CIOCOOOM.
B3aumoneiicTBue aretuiieHa ¢ pacTBOpOM I€pMaHraHara Kajius U OpoMHO# Bojoil. ['opeHue
anetwieHa. Pa3nokeHue Kayuyyka IpH HarpeBaHMM W HMCHBITAHUE MPOIYKTOB Pa3OKEHHUS.
3HaKOMCTBO ¢ oOpa3namMu KayuykoB. beH3on kak pacrtBoputens. ['opeHue Oensona.
OTtHomeHne 0eH3osa K OpOMHO# BOJIe M pacTBOPY MepMaHraHaTa kanus. OKHUCIeHHEe TOJIyosa
e PacTBOpeHME B alleTOHE Pa3IMYHBIX OpraHuYecKuX BemecTB. OOpa3ibl MOIOUIUX W YUCTAIIUX
CPENCTB.
e  OOpa31pl IacTMace,
JlaGopaTopHble ONbITHI.
29. M3rorosiieHHE MOJEIEN MOJIEKYJ YTIEBOJOPOI0B
30. O3HakomJieHHE ¢ 00pa3amMu IPOIYKTOB HedTenepepaboTKu
31. Okwucnenue 3tanona okcuaom meau (I1).
32. PactBOpeHue rnuieprHa B BOJIe U peakius ero ¢ ruapokcuaom meau (I1).
33. XuMUYeCKHUEe CBOMCTBA (heHoIIa
34. OkwucneHue MeTaHais (3TaHallsi) OKCHIIOM cepedpa.
35. Oxucnenue Metanais (3Tanains) ruapokcugom meau (1)
36. PacTBOpHMOCTB KMpOB, 1OKA3aTENbCTBO UX HEMPEIEIBHOIO XapaKkTepa, OMbIJICHHE KUPOB.
37. CpaBHEHHE CBOICTB MbLIA U CUHTETUYECKUX MOIOILIUX CPENICTB
38. CBolicTBa INIOKO3bI KaK aJIbJACTHIOCIIHPTA.
39. B3aummopeiicTBHE caxapo3bl C THIAPOKCHIOM KaJbIIHS.
40. IIpurorosiieHHE KpaxMaJbHOIO KJIEHCTEPAa U B3AUMOACHCTBHUE C HOJIOM.
41. I'maponus kpaxmana. O3HakoMJIeHHE ¢ 00pa3laMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH.
42. 1IBeTHBIC peaKIy Ha OCIIKH

IMpakTuyeckne padboThI

1.« IlomydeHnue 3TuIeHA U U3yYEHHUE €T0 CBOMCTBY.

2. «[lonyyeHnue yKCyCHOM KUCJIOTHI U U3yUECHUE €€ CBOMCTBY.

3. «PemieHne s3KkciepUMEHTANIBHBIX 33]a4 Ha PACIIO3HABAHNE OPIaHUYECKUX BEIIECTBY.
4. «Pacno3HaBaHMe MJaCTMAcC U BOJIOKOHY.



TemaTu4eckoe MJIAHUPOBAHNE

Howmep Tema Kon | Ilnanupyemass | CKOppeKTUPOB
-BO nara aHHas
qac (bakTrueckas)
OB JaTa

Temal. TeopeTnyeckue OCHOBbI OPraHU4YecKoil | 3

XUMHUH
1 [Ipenmet opranmyeckoit xumuu. Bxiazg 1 1.09
Poccuiickux y4eHsIX B pa3BHTHE
OpraHUYeCKON XUMUHU.
2. DneKTpOHHAas NPUPOJa XUMUYECKUX CBSI3EN B 1 |8.09
OpPraHUYECKUX COETUHEHMSIX
3. Knaccudukariyst opraHMuecKux COeTUHCHUN 1
Pemenwue 3a1a4 Ha BRIBOJI XUMHYECKHUX (HOPMYIT
15.09
Tema 2. Pazgea 2. YIVIEBOJOPO/BI (12 v)
IIpenenabHbIe YyriieBoA0POabI (ATKAHBI) 3
4. Crpoenue ankaHoB. ['oMoJIOruuecKuit psi. 1 |22.09
Homenknatypa u nuzomepust
5. CBolicTBa, MOJIy4YEeHHE U MPUMEHECHHUE AJIKAHOB. 1 29.09
[{MKI0aIKaHBbIL. )
6. Pemrenne 3amau u ynpaxxHeHui 1 | 13.10

Tema 3. HenpeneJgbHblie yriieBoaopoabl 4

7. Ankensl. CTpoeHHE, TOMOJIOTHYECKUH P, 20.10
n3oMepusi, HoMeHkIaTypa. CBoMCTBa aJIKEHOB U
WX IPUMCHECHHE

8. IIpaBuna Th. [TonyueHue 3TUIEHa U U3YyUYECHHUE €TO 1 27.10
CBOICTB

9. [TonsiTHE O MUEHOBBIX YIIIEBOIOPOIAX. 1
[Ipuponnsiit kayuyk. Pabotsr C.B. JleGenera 3.11

10. Anxunel. CTpoeHne, TOMOJIOTUYECKUM psf, 1 |10.11
M30MepHsl, HOMEHKJIATypa, CBOMCTBA U
MIpUMEHEHHUE alleTUJIeHa.

Tema 4. | ApomaTnuyecKkue yriieBoa0po/bl (apeHbl) 2
1. Apenbl. beH3011 1 ero roMosoru 1 2411
12. I'eneTnueckas cBs3b apOMATUYECKUX I | 1.12

YTIEBOIOPOAOB C APYTUMH KIaCCaMU




YIJII€EBOAOPOAOB

Tema S. | IlpupoaHbIe HCTOYHUKH YIJIEBOAOPOA0B
13. [TpupoaHbIii 1 Oy THEIE HEPTSHBIE Ta3bl, KX
COCTaB ¥ IPUMEHEHUE 8.12
14. Hedtb 1 HEPTEenpoaykThl. CriocoObl 15.12
nepepaboTku HeDTH DKOJIOTHS U SHEPTeTHKA.
15. Kontponbnas padora Ne 1 o teme
«YTIIEeBOIOPOIBI» 22.12
Temab Pasznea 3. Kucaoponocoaep:xammue
opranuveckue coennneHusi (12 yacon)
Cnuptel 1 peHoIbI
16. OnHoaTOMHBIE NPEENIbHBIE CIIUPTHI. 29.12
Ctpoenue, CBOMCTBaA, MOJIyYEHUE, IPUMEHEHHUE.
DU3M0JIOTNYECKOE JEICTBHE ITAHOJIA.
17. MHoroatoMHsbl€ CIUPTHI. DTUIIEHTIIUKOJIb,
riuepuH. CBolcTBa, MpUMEHEHHE 12.01
18. CrtpoeHue, CBOMCTBA U IPUMEHEHHUE (heHOoIa 19.01
19. I'eneTnueckas cBsi3b CIUPTOB U (heHOTa ¢
yriieBojgopoaamu Pemenue 3agau no
XUMHUUYECKUM YPaBHEHUSM IIPU YCIOBUH, YTO 26.01
OJTHO U3 BEILECTB B35TO B U30BITKE
Tema 7. | Anbaernabl, KeTOHbI, KAPOOHOBBIE KMCJIOTHI
20 KapOoHwmibHbIE COCTMHEHMS — aTbIACTUIIBI 1 2.02
KemoHul.
CBoiicTBa U MPUMEHEHHE aJIbJAECTUIOB.
21. KapOoHOBBIE KHCIIOTHI.
[Tonyuyenue, CBOMCTBA U KUCIIOT 9.02
22. [Ipaktuueckas padota N2 IIpasuna Th. « 16.02
[TonyuyeHue ykCyCHOM KUCIIOTBHI U U3yUYECHHE €€
CBOMCTB»
23. ['enernyeckas cBs3b KAPOOHOBBIX KHUCIIOT C 2.03
JPYTUMU KJIACCAMU OPraHUYECKHUX
coeMHEeHMM. Pemenne 3a1a4d Ha onpeeneHue
MacCOBOM JI0JIM BBIXOJA MPOAYKTA OT
TEOPETUYECKH BO3MOXKHOIO
Tema | Kupsbl. YrieBoabl
8.
24. Cnoxnbie 3¢upsbl. Kupbl 9.03
25. YrineBoasl. I mroko3a. 16.03




Onurocaxapuael. Caxaposa

26. Kpaxman u nemnronosa 23.03

27. [Ipaktuueckas padota Ne3 I[pasuna Th.
«PenieHne 3kcrepuMeHTaNbHBIX 33/1a4 Ha 30.03
pacro3HaBaHUE OPTaHUYECKUX BEIIECTBY

Tema 9. | Paznen 4. AzoTocoaepxxaiiue OpraHunyecKkmue
coequHenus (4 yaca)

AMHHBI 1 AMMHOKHCJIOTHI

28. Amunel. CTpoeHue u cBoicTBa. AHWINH — 13.04
MIPEICTaBUTENIb APOMATUUECKUX aMUHOB

29. AMHMHOKHUCIIOTHI. MI30Mepusi, HOMEHKIIaTypa.
CBolicTBa ¥ IpUMEHEHHE 20.04

Tema | beaku

10.

30. benku — npupoaneie noaumepsl. Cocras, 27.04
CTPYKTypa, CBOWCTBa OEIKOB

31. XHUMHA U 300pOBbE YEIIOBEKA. 4.05

Tema Paspnen 5. BeicOkoMOJIEKY IS PHBIE

11. coequHenns (3uaca)
CuHTeTHYECKHE MOJTUMEPbI

32. TloHsiTHE O BBICOKOMOJIEKYJIAPHBIX COEAUHEHUSX. 11.05
Ilnactmaccel U BojokHa. lIpakTmueckas padota
Ne4 «Pacno3naBaHue 1acTMacc U BOJIOKOHY.

33. Hrorosas koHTponsHas Ne 2 pabora o Temam 18.05
«Kucnopoacoepxxaiiyue OpraHuyecKue
COCTMHEHUS», «A30TCOAepKaIITUE
OpraHUYECKUE
COEITUHEHUSI»

34 Opranunueckasi XuMusl, 4eJIOBEK U IPUPOAA 25.05




«COI'JIACOBAHO» «COT'JIACOBAHO»

Ha 3aceganuu [IIMO 3aM. AupeKkTopa no YBP
nporokos Ne__ 1 S kg ety SO -
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