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Kanenaapuo-rtemarnyeckoe miianuposanme 10 kiace

Pabouas mporpamma no xumuu B 10 Kitacce peanusyercs Ha OCHOBE

VYyeonuka: Pynzuruc I. E. Xumusa. Oprannueckas xumus. 10 knacc: yueOHUK
JUIst 00111e00pa30BaTENbHBIX yUPEKACHHM: 0a30BbIN YPOBEHD —
M,:IIpocBemienue,2017
e Paboueil mporpaMMbl Kypca XUMUH, pazpaboTaHHOM K yueOHuKaM aBTopoB I E.
Pymsutuca u @. I ®enpamana nng 10—11 kiraccos
oO1ieo0pa3oBarebHbIX opranusaiuii. AdanacreBa M. H. M.: [Ipocsemienue,
2017r

Pabouas mporpamma paccuutana Ha 35 4acoB, B Henento 1 yac.

[lnanupyemble pe3yabTaThl H3YYEHUS] YYEOHOr0 MpeaMeTa « XuMHU»:

B pe3ynbrare uzydenus: yueOHOro npeamMera « XuMus» Ha ypOBHE CPEIHETO
oO1ero o6pazoBanus B 10 kiacce

BhINyCKHUK HAYyYHTCH:

® JIEMOHCTPUPOBATh HA MPUMEPAX B3aUMOCBS3b MEKy XUMHUEN U IPYyTUMU
€CTECTBEHHBIMH HayKaMH;

® PACKphIBaTh Ha IpUMeEpax MOJOKEHUS TEOPUH XUMUYECKOTO CTpoeHus A.M.
bytneposa;

® 00BSCHITH TPUIMHBI MHOTOOOpA3Hsl BEIIECTB HA OCHOBE OOITUX MPEICTABICHUI
00 MX COCTaBE U CTPOEHUU;

® IPUMEHATH MPABUJIA CUCTEMATUUECKONU MEXKTYHAPOIHOW HOMEHKIIATyPhl KaK
CpE/ICTBa pa3IudCHUs U UJICHTU(UKAIIUN BEIIECTB M0 UX COCTaBY UCTPOCHHUIO;

® COCTaBJIATh MOJICKYJISIPHBIC U CTPYKTYyPHBIE (POPMYIIBI OPTaHUUECKUX BEIICCTB
KaK HOCUTeJed HH(POPMAIIMU O CTPOCHHUH BEIIECTBA, €r0 CBOMCTBAX U
MIPUHAJJICKHOCTH K ONPEEICHHOMY KJIacCy COCIMHEHUMH;

® XapaKTepU30BaTh OPraHMYECKUE BEIIECTBA 110 COCTAaBY, CTPOCHHUIO U CBOMCTBAM,
yCTaHABJIUBATh MPUUUHHO-CJICJICTBEHHBIE CBSI3U MEXTy JaHHBIMHU
XapaKTePUCTUKAMHU BEIIECTBA;

® IPUBOUTH NPUMEPHI XUMHUUECKUX PEAKIUMN, PACKPBIBAIOIINX XapaKTePHbIE
CBOMCTBA TUITMYHBIX MPEACTABUTEIICH KJIACCOB OPTaHUYECKUX BEIIIECTB

C IeJIbI0 X UJICHTU(HUKAIIUN U 00BICHEHUS 00J1aCTH MPUMEHEHNS,

® [IPOrHO3UPOBATH BOBMOKHOCTh MPOTEKAHUSI XMMHUUYECKUX pPEeaKIIMi Ha OCHOBE
3HAHUM O TUIIAX XUMHYECKOM CBSI3U B MOJIEKYJIaX PEAr€HTOB U UX PEAKIIMOHHOU
CIIOCOOHOCTH;

® 1ICII0JIb30BaTh 3HAHUS O COCTaBE, CTPOCHUH U XUMUYECKUX CBOMCTBAX BEIIECTB
JUTs1 6€3011aCHOTO IPUMEHEHUS B MPAKTUICCKOMN ACATEILHOCTH,

® IPUBOJIUTH MPUMEPHI MPAKTUUECKOTO UCIOJIb30BAHUS MPOAYKTOB EPEPaOOTKU
He(TU U TPUPOJTHOTO T'a3a, BHICOKOMOJEKYIISIPHBIX COEAMHEHUH (TTOJIMATUIICHA,
CUHTETUYECKOTO KayuyyKa, alleTaTHOTO BOJIOKHA);

® IIPOBOJIUTH OIBITHI 10 PACIIO3HABAHUIO OPraHUYECKUX BEIIECTB: TIUIEPUHA,



YKCYCHOW KHUCIJIOTBI, HEMPEIETbHBIX KUPOB, TIIIOKO3bI, Kpaxmara,

OEITKOB — B COCTaBE MUIIEBBIX MPOAYKTOB U KOCMETHYECKUX CPEJICTB;

e BIIAJICTh MIPABWJIAMHU U TIpreMaMu 06e301acHOi paboThl C XUMUYECKUMU
BEIIECTBAMU U J1a00PaTOpHBIM 000PYIOBAHUEM;

® KPUTHUYECKHU OIICHUBATh M HHTEPIPETUPOBATH XUMHUECKYIO MH(HOPMAIIHIO,
COJZIEPIKAIIYIOCS B COOOIIEHUSX CPEICTB MacCOBOM MHGOPMAIIHH,

pecypcax HTepHeTa, HaydHO-TIOMYISIPHBIX CTaThSIX C TOUKH 3PEHUSI €CTECTBEHHO-
HAYYHOW KOPPEKTHOCTH B IIEJISAX BBISBICHUS OMMOOYHBIX CYXICHHUHA U
dbopMupoBaHusi COOCTBEHHOW MO3UIINH;

® MPE/ICTABIATH My TH PEUICHHSI ITI00aThHBIX MPOOIEeM, CTOSIINX TIepe/
YEJIOBEYCCTBOM: IKOJIOTHIECKUX, SJHEPTETHUCCKUX, CHIPHEBBIX, U POJIb XUMHUHU
B PEIICHHUH 3TUX NPOOIIEM.

BLIHYCKHI/IK MOJYYHUT BOIMOKHOCTDL HAYYUTHCH

® UTIOCTPUPOBATH HA MIPUMEPAX CTAHOBJICHHUE U SBOJIIOIMI0 OPTraHUYECKON XUMHH
KaK HayKd Ha Pa3lIMYHbIX HICTOPUUYECKUX ITANaxX €€ pa3BUTHS;

® JICII0JIb30BaTh METO/Ibl HAYUYHOT'O TTO3HAHUS TIPU BHITIOJIHEHUHU TTPOEKTOB U
y4eOHO-UCCIEeI0BATEeIbCKUX 3a/1a4 110 U3YYEHHUIO CBOMCTB, CIOCOOOB

MOJIYYEHUS U PACIIO3HABaHUs OPTaHUYECKUX BEIIECTR;

® YCTaHABIIMBATh B3aUMOCBSI3H MEX1y haKTaMH U TEOPHUEH, MPUINHON U
CJICICTBUEM IPU aHAJIU3E MPOOJIEMHBIX CUTyalllil 1 000CHOBAHUU

MIPUHUMAEMBIX PEIIEHU Ha OCHOBE XUMUYECKUX 3HAHUM.

Conep:kanue y4eOHOro MaTepuaJia

Teopust XMMHYECKOI0 CTPOCHUS OpraHudeckux coeauHenui. IIpupoaa
XHMHYECKHX cBs3eil.
Oprannyeckue BemecTBa. [losBIIEHME WM pa3BUTHE OPraHUYECKOW XHMHMHM KAk
HayKM. XHMHUYECKOE CTPOCHHME Kak TMOPSAJOK COEAUHEHHs aTrOMOB B
MOJIEKYJIE COITIaCHO UX BaJE€HTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO
CTPOEHUSI OpraHuveckux coeauHeHnii A.M. bymiepoBa. YIepoaHblil CKeneT
OpraHM4eCcKod MOJIEKyJbl. KpaTHOCTP XMMHUYECKON CBSI3U. 3aBUCUMOCTbH CBOWCTB

BEILECTB oT XUMHYECKOTO CTpPOEHUS MOJIEKYJI. N3omepus U
nzomepbl. [lonsitne o QynkuuonansHO# Tpynme. [lpuHIUNBE Kiaccudbukaum
OPraHNuYeCKUX COCIUHECHUMN. Cucremarnyeckas MEKTyHApOAHAs

HOMEHKJIaTypa ¥ IPUHLHUIIBI 00pa30BaHUs HAa3BaHUI OPraHMYECKHX COEIUHEHUH.
MecTto W 3Hau€HHWE OPraHUYECKOW XHWMHH B CHCTEME €CTECTBEHHBIX HayK.
Yriesoaopoanbl

Ilpeneabnsie yrieBomopoabl (ankaHbl). Cmpoenue MoaexkyIvl Memaua.



IT'omosornueckuii psin ankaHoB. [omonorn. MexayHapoaHas HOMEHKIIATypa
OpraHMYeCKHUX BelEecTB. [3oMepus YIIEPOAHOrO CKejleTa. 3aKOHOMEPHOCTH
U3MEHEHUs (U3NYECKUX CBOMCTB. XHMHUECKHE CBOWCTBAa (Ha mpUMeEpe
ME€TaHa U 3TaHa): PeaklHH 3aMelIeHus (FraJIorTeHUPOBAHUE), NETUAPUPOBAHUS KAK
CcocoObl TMOJIYYEHUS] Ba)KHEWIIMX COEIMHEHHH B OPraHMYECKOM CHHTE3E.
I'opeHne meTaHa Kak OJMH U3 OCHOBHBIX MCTOYHHMKOB TEIIA B IIPOMBIIUIEHHOCTH U

OBITY, usomepuzayuu ANIKAHO8. L]ennvle peaxyuu. Ce0600HbIE
paouxanel. I anocenonpouzeoonvie anxkanos. HaxoxaeHue B TNpPUPOAE H
pUMEHEHHUEATKAHOB.

Kparnsble cBs3u. HenpenenbHble yIeBOIOPOIBI.

AJkenbl. Cmpoenue monekynvt smuiena. sp—I ubpuouszayus. I'oMoI0oruyecKuii
PAATIKEHOB.

Homenkiarypa. M3oMepust ymiepoqHOro CKeiera M MOJOXKEHUsST KPaTHOM CBS3U B
MoJieKyJie. XHMMHUYECKHME CBOWCTBa (Ha TOpuUMEpe JTWUJIEHA): peaKkluu
MIPUCOEINHEHHUS (rajJoreHupoBaHHUE, euopuposanue, ruaparanus,
euodpozanozenuposanue) Kak crnocod moaydeHus (PyHKIUOHAIBHBIX MPOU3BOJHBIX
yIIEBOJAOPONOB, ropenus. [Ilpasuno Mapkosnuxosa. BuvlcokomonexynapHvle
coeounenus. Kauecmeennvlie peaxyuu wna Oeotinyio cea3v. Ilonumepusanus
ATUJIEHA KaK OCHOBHOE HallpaBJI€HHE €ro HCHojb30BaHus. I[loaudTuiieH Kak
KPYNMHOTOHHAKHBIA ~ MPOAYKT  XMMHYECKOIO  MpOu3BOACTBA. [Ipumenenue
ATUJIEHA

AJkagueHbl U Kayuyku. [Tonstue 00 ankagueHax Kak yriieBoAOpOJax ¢ IBYyMsI

JTBOWHBIMU CBsi3siMU. [Tonmmepuzanus quBuHmiIa (OyraaueHa-1,3)

KaK Crloco0 MOy4YeHHs] CHHTETUUECKOTO Kayuyka. M3onpen (2-memunoymaouen-
1,3). HarypanbHbIil 1 CHHTETUYECKUI KayuyKu. BylkaHu3amus Kay4dyka.

Pesuna. [Ipumenenne kayuyka u pe3usbl. Conpssicennble 080uinble CEA3U.
Ilonyuenue u xumuueckue ceoucmea ankaouenos. Peakyuu npucoeounenusl
(canozenuposanust) u noIUMEPU3AYUU AIKAOUECHOS.

Ankunbl. AnietusieH (3TUH) U ero romosioru. Cmpoenue MoneKyibl ayemuieHda.
I'omonoruueckuii psix ankuHOB. HomenknaTypa. M3oMepustyriiepoaHoro ckeneTa u
TIOJIOXKEHHSI KPaTHOU CBSI3HM B MOJIEKYyIe. Medickaaccosas usomepusi.
spl'ubpuouzayus. XuMu4eckre CBONCTBa (Ha MpUMepe

alleTUIICHA): PEaKIMK MPUCOEANHEHUS (TaJOTeHUPOBAHKE, eUOpUpOBaHUe,
rUapaTanus, 2u0po2ailoceHuposarue) Kak crnocod moayueHus MoJIMMEepOB UAPYTHX
MOJIE3HBIX MPOAYKTOB. [ OpeHHe aleTuiieHa Kak HCTOYHUK BBICOKOTEMIIEPATyPHOTO
TJIAMEHU JIJI CBapKU U PE3KU MeTasuioB. [Ipumenenue

areTUJICHA.

llonsimue o yuxnoankanax.



ApeHbl (apoMaTHYEeCKHUE YIIIEBOJOPOAbl). BeH3011 Kak mpeacTaBuTeNb
apoOMaTUYeCKUX yIIeBoAOPOoAOB. Cmpoenue monekynvl Oen3zona. XUMHUIECKHUEe
CBOICTBA: peaklUUU 3aMEIIEeHHs (TaJOreHUPOBAHUE) KaK CIIOCO0 MOTyYEHHUS
XUMUYECKUX CPEICTB 3aIIUTHl PACTEHUM, MPUCOCTUHEHHUS (TUIPUPOBAHNUE) KAK
JI0Ka3aTeNIbCTBO HEMPEACIIbHOIO Xapakrepa 0eH3ona. Peakuus ropenus. Tonyon.
H3zomepus 3amecmumeneii. [lpumenenue 6eHzona. [lecmuyuool.
l'enemuueckas cesa3b apenos ¢ opyaumu y2neeo00pooamu.

Ipupoonvie ucmounuxu yeneso0opo0os. Ilpupoounwii eas. Hegpmo. Ilonymusie
HegpmsaHvle 2azvl. Kamennwiii yeons. Ilepepabomka negpmu.

llepezonxa negpmu. Pexmuguxayuonnas xononna. benzun. Jluepoun. Kepocum.
Kpexune negpmenpooyxkmos. Tepmuueckuii u kamaiumuyeckuii KpeKuHeu.
Huponus.

Kucsopoacoaep:xxamme oprannieckne coeTUHEHU .

Kucnoponcoaep:xaine opranndeckue coeanHeHus. OJIHOATOMHbBIE MPEEIbHbIE
crupthl. Knaccudukanws, HOMEHKIATypa, H30MEepPHUs CITUPTOB.

MeTaHo ¥ 3TaHOJT KaK MPEJCTABUTENH NPEIeTbHBIX OJJHOATOMHBIX CITUPTOB.
llepsuunuiii, 6mopuunblLl U MPpemudHbLL amMoMbl yeiepodda. Booopoonas

c63b. XMMHUYECKHE CBOMCTBA (Ha MPUMEPE METAHOJA U 3TAHONA):
B3aMMOJICHCTBHE C HATPUEM KaK CIIOCO0 YCTAHOBJICHUS HATUYUS
TUAPOKCOTPYIIBL,PEAKITUS ¢ TaJOT€HOBOAOPOIaMH KaK CIIOCO0 MOTyUCHUS
pacTBOpUTENEH, IeTUapaTalus Kak crnoco0 Mmoiy4eHus 3TuiieHa. Peakius
TOPEHUS:CIIUPTHI KaK

toruuBo. Cnupmosoe bpodcenue. Depmenmol. Booopoousie céazu.llpumenenne
MeTaHoJia u 3TaHona. u3nonorunyeckoe IeCTBUE METAHOJIA U ATaHOJIaHa
OpraHu3M YeJIOBeKa. ATKO20IU3M.

MHoroaroMHbie COUPTHI. DTUIICHIJIUKOIb U TIIMIEPUH KaK IPEICTaBUTENIN
MpeAeIbHBIX MHOTOATOMHBIX cIUpTOB. KauecTBeHHas peakuus Ha
MHOTOATOMHBIE CIIUPTHI U €€ MPUMEHEHUE ISl pacliO3HABAHUS IIUMIIEPUHA B
COCTaBe KOCMETUYECKUX CpelcTB. [IpakThueckoe npuMeHEeHNEe STUIICHITIUKOIIS
U TJIUIEpUHA.

®enon. Apomarnueckue cnuptbl. CTpoeHre MoNeKyiIbl peHona. Bzaummuoe
GUAHUE AMOMO8 8 MOJleKyle (eHona. XumuuecKkue ceoucmaea:
g3aumooelicmaue ¢ Hampuem, 2uoOpokcuoom Hampus, opomom. Kauecmeennas
peaxkyus Ha heHo.

[Ipumenenue denona.

Kap6onunbnbie coenuuenus. KapOonunbHas rpyrmna. AjbAeruHas rpymnma.
Anbaeruasl. Ketonsl. U3omepusi 1 HoMeHKIarypa. [lonyuenue u

Xumuueckue ceoucmea anpvoecudos. Peakyuu okucieHus u npucoeouHenus
anvoezuoos. Meranaib (HopManbaerua) U dTaHab (AleTaTbIETH) KaK



MPEACTABUTEINN MPEEIbHBIX AlIbAeTUI0B. KauecTBEHHbIE peakiuu Ha
KapOOHWIIbHYIO TPyTITy (PEaKims «CepeOpsTHOTO 3epKajiay, B3aUMOJICHCTBHUE C
ruapokcuaoM menu (II)) u ux npuMenenue AJist OOHapy)KEHUS TPEACIIbHBIX
aJbJIETU0B B IPOMBIIIJIEHHBIX CTOYHBIX BOJIaXx. TOKCHUHOCTD aiabAEeTrU/I0B.
[Ipumenenue popmanpaeruaa U aueTaibIeruia.

KapOonogrsie kuciotel. Kapbokcunvnas epynna (kapboxcoepynna). Hzomepus u
HomeHKaamypa kapbonoswvix kuciom. OIHOOCHOBHBIE MPEACIIbHbIE

KapOOHOBBIE KUCIIOTHIL. [lonyuenue 00HOOCHOBHBIX NPEOebHbIX KAPOOHOBLLX
Kuciom YKCyCHasi KUCJIOTa KaK MPeACTaBUTENb PeeIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KMCIOT. XMMUYECKHE CBOMCTBA (HA IPUMEPE YKCYCHOM KUCIIOTHI):
peaKkuuu ¢ METaJJIaMH, OCHOBHBIMU OKCUJAMHU, OCHOBAHUSIMU U COJISIMU

KaK MOATBEPKICHUE CXOJICTBA C HEOPraHWUYECKUMH KUCToTaMu. Peakius
Tepu(UKaAIUU KaK CIIOCOO MOMy4YeHHsI CIIOKHBIX 3(upoB. [Ipumenenue
YKCYCHOM KHCIIOThI. MypaBbHHasi kucioTta. Anerarsl. [IpefcTaBieHne o BbICIINX
KapOOHOBBIX KHCJIOTaXx.

Crnoxuble 3Qupsbl U xxupbl. Homenxnamypa. Ilonyyenue, XUuMHUYECKUE CBOMCTBA
CIOXHBIX 3QupoB. Peakus srepudukanuu. Crnoxubie 3pUpbI Kak

MPOAYKTHI B3aUMOJIEHCTBUS KApOOHOBBIX KUCIOT cO cnupTtamu. [Ipumenenue
CJIOKHBIX 3()MPOB B MUILEBON U apPOMEPHON MPOMBIIUIEHHOCTH. JKUpBIKaK
CJIOKHBIE A(UPBI ITTULEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. PacTutenbHblie U
’KUBOTHBIE KUPBI, UX cOCTaB. Pacro3HaBaHue pacTUTEIbHBIX KUPOB HA
OCHOBAaHHMH MX HEIpeaenbHOro xapakrepa. [Ilpumenenue xxupos. ['uaponus unu
OMBUICHHE KUPOB KaK CIIOCO0 MPOMBIIIJIEHHOTO MOTYYEHUs CONieh

BBICIIINX KAPOOHOBBIX KUCJIOT.

Mpb114 KaKk COMU BBICIIUX KapOOHOBBIX KHCIOT. MoroIe CBONCTBA MBbLIA.
Cunmemuueckue moroujue cpeocmaa.

VYrneBoasl. Knaccudukanus yrneBonoB. MoHocaxapusl. Onucocaxapuobi.
HNucaxapuasl. Haxoxaenne yrmesonos B mpupoze. [roko3a kak
anpaeruaocnupt. bpoxkenue mmoko3wl. Opykroza. Caxaposa. [ uoponus caxaposwi.
Kpaxman u nemirono3a kak OMoJ0rH4ecKre MoauMepbl. XUMUYECKHUE

CBOICTBA KpaxmaJia U UEJUTI0NI03bI (TUAPOIIN3, KaueCTBEHHAs! peakuus ¢ HOIOM Ha
KpaxmaJl ¥ ee IpUMEHEHUE /1JIsi OOHAPYKEHHUS KpaxMaja B IPOAYKTaxX

nutanus). [Ipumenenue u Ouosoruueckast poib yrieBonoB. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAaX Ha MPUMEPE alleTaTHOTO BOJIOKHA. Ayemunyenntono3a
Knaccugurayus éonoxo.

Nnentudukaims opraHMuecKux COeTUHEHUN. [ enemuueckas c6a3b mMedHcoy
K1accamu opeanuyeckux coeoureHui. TUMbI XUMUYECKUX peakluuil B
OpPraHUYE€CKON XUMHHU.

A3oTcoaep:Kamye OpraHudecKue coeJMHeHusl.



AmuHOKHCIIOTH B Oenku. CocTaB 1 HOMEHKIIATypa. Amunsl. Amunoepynna.
Anunun. Ilonyuenue u xumuueckue ceoucmea aHuIUHA. AMUHOKUCIIOTHI

Kak aM(oTepHbIe OpraHu4YeCKUe COSANHEHUS. M30Mepus u HOMeHKIamypa.
bunonapuviu uon. llentuanas cBsa3b. buonornyeckoe 3Ha4E€HUE O
aMUHOKHUCIOT. O0JIacTh IPUMEHEHUSI aMUHOKHCIIOT. Xumuueckue ceotcmada
amunokucnom. llenmuowi. [lonunenmuowi. [ uyun. benku kak npupoaHbIe
ouononumepbl. COCTaB U CTpOeHHE OENKOB. XUMHUECKUE CBOMCTBA OEIKOB:
rUApoIn3, neHarypanus. O0HapyxeHre OeJIKOB MPU MOMOIIN Kau€CTBEHHBIX
(uBeTHBIX) peakiuil. [IpeBpaienns OenkoB nuiM B opranuzMe. buonornueckue
(GyHKIMHN OEJIKOB.

A3zorconepxamue rerepouukinyeckue coequnaenus. [lupunun. [uppon.
[MTupumuaus. [Typus. A30TUCTbIE OCHOBAHUS.

Hyxkneunossie kucnorsl. Hykneotuapsl. KomnineMeHTapHbIE a30TUCTHIE
OCHOBaHMs. XUMUS U 30pOBbe yenoBeka. dapmakosornyeckast XUMHsL.
Xumusa nonumepos

[Tonumepsl. Ctenens nonumepuzanuu. Monomep. CTpyKTypHOE 3BEHO.
Tepmomactuunblie nonumepsl. CtepeoperyisgpHble noaumepsl. [lonuatunes.
Amunornactel. [lenomnactel. [Ipuponsslil kayuyk. Pe3nna. D00HUT.
Cunretnyeckue kayuyku. CuHTeTnueckue BojiokHa. Kanpos. JIaBcan

JdemMoHcTpaums.

e OTHONIEHUE YITIEBOIOPOJOB K KUCIOTaM, IIeJI04aM, pacTBOPY NE€pMaHraHaTa
Kalus 1 OpOMHOI1 BOJIE.

e Mozenu MoJIeKyJl TOMOJIOTOB U n30MepoB. [lonydyenue aretuiiena KapOuaHbIM
cnocoOom. BzanmozeiicTBue aneTuieHa ¢ pacTBOpOM NepMaHraHara

Kanusi u OpomHoiIt Bojoi. [openue aretmiiena. Pasnoxenne kaydyka rnpu
HarpeBaHUM U UCTIBITAHUE MTPOYKTOB PA3IIOKEHUS. 3HAKOMCTBO C

oOpasiamu Kay4dykoB. beH3o:1 kak pacTBoputens. [openne 0en3ona. OTHOIICHUE
OeH3oia Kk OGpOMHOI BOJIE ¥ pacTBOPY MEpMaHTaHaTa KaJus.

Oxkucnenue Toiyosna

e PacTBOpEHHE B alIETOHE PA3IMYHBIX OpraHuyecKux BemecTB. O0pa3ibl MOKOIIUX
Y YUCTSALIUX CPEJICTB.

e O0Opa3lbl IIacT™Mace,

JlaGoparopHble ONBITHI.

1. M3roToBnenne Mojienei MOJIEKYJl YIJIEBOAOPOIOB

2. O3HakomJieHre ¢ oOpa3laMu MpoayKToB HedTenepepadboTKu

3. Oxucnenue 3ta”osna okcuaom meau (I1).

4. PacTBOpeHue mMIleprUHa B BOZIE U peakiius ero ¢ ruapokcuaom menu (I1).
5. Xumunueckue cBoricTBa ¢eHona

6. Okucienne MeTaHals (dTaHajisl) OKCUJIOM cepedpa.



7. Oxucnenue MetaHans (3taHans) rugpokcuaoM meau (I1)

8. PacTBOpHMOCTB JKHPOB, J10KA3aTEIbCTBO UX HENPEAEIBHOIO XapaKTepa,
OMBLIEHHE JKUPOB.

9. CpaBHEHHE CBOWCTB MbLJIA U CUHTETHYECKUX MOIOIIUX CPEACTB

10. CBoucTBa MIOKO3bI KAK AJIbAETHIOCIIUPTA.

11. ITpuroToBiieHrE KpaxMaJbHOTO KIEUCTEPA U B3AUMOJEHCTBUE C HOJIOM.
12. I'maponu3 kpaxmana. O3HaKOMJIEHUE C 00pa3uaMu MPUPOAHBIX U
MCKYCCTBEHHBIX BOJIOKOH.

13. [IBeTHBIC peakiiuu Ha OCITKU

IIpakTnyeckune padoThI

1.« Onpenenenrie KA4ECTBEHHOI'O COCTAaBAa OPraHUYECKUX BELIECTBY.

2. «Ilomy4denune yKCyCHOM KMCIIOTHI U U3YUYEHHE €€ CBOWCTBY.

3. «Pemenne 3KCrIepuMEHTAIBHBIX 3a7a4 HAa PACIIO3HABAHNE OPTaHUYECKHUX
BEILIECTBY.

4. «Pacno3HaBaHue IIaCTMacC U BOJIOKOH)

HanpasJjieHusi NPOEKTHOI AeSITeJIbHOCTH 00y4al0IIMXCS:

Hanpasnenus
MIPOEKTHOU Cpok
HaszBanue npoexra
NESATEeIbHOCTH peanuzanuu
00yJaronuxcst
10 xnacc
1. TBopueckoe CEHTSIOPh XuMusi BOKpPYT Hac
2. HccrienoBarenbCkoe | SHBAph HccnenoBanue cHera

Bxkman JI.1.

3. IpakTuio- HOSIOpB-1eKa0pb

OPUEHTUPOBAHHOE HeTsIHOM
IPOMBILIIIEHHOCTH.

4 VlndbopmanimoHHoe MapT YueHble XUMUKHU

5. UrpoBoe arnpenap-Man 3aHuMareabHas XUMHUs
N3 xu3Hu

6.CommanpHoe wail MOJIMATUIIEHOBOTO

MaKeTa- yTUIN3aIus
TIOJIMMEPOB

MemnpeneeBa B pa3BUTHE




Ne | HazBanue tem ABropcka | Pabouass | Kontponen | [Ipakruueck
n\ A IPOrpamMM | bIe ue
n nporpamm | a
a
1 | Teopus
XUMUYECKOTO 3 5 |
CTPOCHUS
OpraHUYECKUX
COCIMHEHUN
[Tpupona
XUMHYECKUX CBSA3EH
2 | YrmeBogopoasl 9 10 1
3 | Kucnoponcoaepxari
Y€ OpPraHuYECKHUe 11 12 1 |
COCIMHEHUS
4 | Azorconeprkaiiue
OpraHu4ecKue 5 4 1 |
COEIMHEHUS
5 | Xumus noJiMMepoB | 6 4 - |
6 | Utoro 34 35 3 4

Y4yeOHO-TEMATHYCCKHUH MJIAH
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Tema ypoxka

Jlara

r1aH/gakTt

DJIEMEHTHI
JIOTIOJTHUTEIILHOTO
coJlepKaHus

.- nemoHCcTpanus
JI.- maboparopHbIE ONbBITHI

1.3

Teopusi crpoeHus opraHuvdeckux coenuHeHui . [Ipupona xumnyeckux cBsizei

(S )
1 [Ipenmer oprannueckonn | J. Komekius §lc.9
XUMuU. BBOIHBIN OpPraHUYECKUX BEIIECTB U
MHCTpYKTax 1o Th. U3JICIINN U3 HUX.
Teopus XUMHUECKOTO
CTPOEHUSI OPTraHNYECKHUX
BEILIECTB.
2 Teopust XUMHYECKOTO § 2
CTPOEHUSI OPTraHNUYECKHUX
BelleCTB. byTieposa.
3 DNeKTpOHHAs TPUPOJIa J. Moaenu Monekyn § 2
XUMUYECKUX CBSI3EH B OyTaHa u n300yTaHa
OpraHUYECKUX
COEIMHEHUSIX.
4 IIpakTuyeckast § 4
padoraNel
1. Onpenenenue
Ka4eCTBEHHOI'0 COCTaBa
OpraHUYECKUX
COeIMHEHUN
5 Knaccuduxanus §6
OpraHUYECKUX
COeIMHEHUH
Tema 2 YriieBogopoasl  ux npupoanbie ucrounuku ( 10 yac.)
6 DJIEKTPOHHOE U . Monenu Moneky § 7,8
MPOCTPAHCTBEHHOE yIJIEBOJAOPOJIOB U
CTPOCHUE aJTKAHOB. raJlOr€HBOJOPOJIOB.
['omonoru n n3oMepsl
7 AJKaHBbI. JI. M3rotoBnenue mozaeneu | § 9
MOJIEKYJI aJIKaHOB.
8 AnKeHbI §10-11
JI. 3roroBnenue moaenen
MOJIEKYJT aJIKEHOB
9 Ankanuensl. Kayuykun . Paznoxenue kayuyka §12

IIpY HarpeBaHuUH,




KanengapHo-reMaTu4eckuii miaH



