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Pabouas nporpamma y4yeOHoro kypca «Oomasi xumusp» aisa 10-11 knacca

[Iporpamma gaHHOTO Kypca MOJATOTOBJIEHA B COOTBETCTBUU C TPEOOBAHUSIMU:

- @®enepanabHOrO TOCYAAPCTBEHHOIO 00pa30BaTENbHOTO CTaHAAPTa CPEJHEr0 OOIIEro
oOpa3zoBaHus.

-TpeboBaHusIMU K pe3yibTaTaM OCBOECHHS OCHOBHOW OOpa30BaTENbHOW MPOrpaMMBbl
CpeaHero o01ero 06pa3zoBaHusi BTOPOTO MOKOJIEHUS;

-IIpumMepHOil mporpaMMbl CpeTHETO O0IIEro 0Opa3oBaHus O XUMUU;

-OOIT COO MAOY «COIIINe4»

[Iporpamma paccunrana Ha 35 yacoB B 10 kimacce u 35 — B 11 kimacce (1 yac B
HEJICITIO).
O01as XapakTepucTUKa Y4eOHOr0 Kypca
CopnepxaHue MporpaMMbl HAlpaBJI€HO HAa OCBOCHUE YYaUIUMUCS 3HAHWMA, YMEHUH H
HABBIKOB Ha 0a30BOM YPOBHE.

B cucreMe ecTecTBEHHO-Hay4yHOTO OOpa30BaHMsI XUMHUsS KaK YUeOHBIH MpeaMeT 3aHUMaeT
BaXHOE MECTO B TO3HAHWHM 3aKOHOB MPUPOABI, (DOPMUPOBAHUM HAYYHOW KapTHUHBI
MHpa, XUMUUECKON IpaMOTHOCTH, HEOOXOMUMOM JIJIsl TIOBCEHEBHON KU3HH, HABBIKOB
3I0POBOT0 M OE30MaCHOTO JIJISl YeJIOBeKa M OKPY’KAIOIIEH ero cpeapl o0pasza *U3HHU, a
Tak)K€ B BOCIHUTAHMM DKOJIOTHYECKOM KYyJIbTYpbl, (OPMUPOBAHUU COOCTBEHHOM
MO3UIIMK TI0O OTHONIEHWIO K XHUMHUYECKOW HHGPOpMAIMU, IMOJIydyaeMOM M3 pa3HBIX
UCTOYHHUKOB.

YcnenHocTh u3ydeHust yueOHOro mpeMeTa CBs3aHa ¢ OBJIaJICHUEM OCHOBHBIMH MOHITHIMU
XUMHUH, HAayYHbIMH (aKkTaMu, 3aKOHAMH, TEOPUSIMH, MPUMEHEHHUEM MOJIYYEHHBIX
3HAHUU MIPHU PEIICHUU NTPAKTUYECKUX 3a]1ay.

B cootBerctBUM ¢ ®I'OC COO XMMuA MOXKET WM3ydaThCs Ha 0a30BOM M YIITyOJIE€HHOM
YPOBHSIX.

N3yyenne  xumMum Ha  0a30BOM  ypOBHE  OpPHEHTUPOBAHO Ha  oOecreueHue
o011eo0pazoBaTeIbHON U OOIIEKYIbTYPHON MOATOTOBKHU BBIITYCKHUKOB.

Copnepxanue 0a30BOro Kypca TO3BOJSIET PACKPBITh BEAYIIME UACH M OTICIbHBIC
MOJIOKEHUS, BaXXHbIE B II03HABATEIBHOM M MHUPOBO33PEHUYECKOM OTHOIICHUU:
3aBUCUMOCTh CBOMCTB BEHIECTB OT COCTaBa M CTPOCHUS; OOYCIOBIEHHOCTh
MIPUMEHEHUS] BEUIECTB UX CBOWCTBAMU; MAaTEPHAIbHOE €IMHCTBO HEOPraHUYECKUX U
OpraHUYECKUX BEILIECTB; BO3pAcTarolias pojib XMMUU B CO3JaHUU HOBBIX JIEKAPCTB U
MaTepuaoB, B 5(KOHOMUH ChIPbsl, OXpPaHE OKPYKAIOIIEH CPebl.

Ilnanupyemble MpeAMeTHbIE Pe3YIbTAThI OCBOCHUS

B pe3yiibTaTe H3yYeHU Y4eOHOr0 KYpca Ha YPOBHE Cpe/IHero 001iero 00pa3oBaHus:

BoinyckHuK HA 0230BOM yPOBHE HAYYHMTCH:

— packpeIBaTh Ha TMpPUMEpaxX pOJIb XUMHUH B (DOPMUPOBAHUHM COBPEMEHHOW Hay4YHOU
KapTUHBI MUPA U B IPAKTUYECKOU JESATEIbHOCTH YEIOBEKA;

— JEMOHCTPUPOBaTh HA TMpUMEpax B3aUMOCBA3b MEXIYy XUMHEH U JAPYTUMU
€CTECTBEHHBIMU HAYKaAMU;

— pacKpblBaTh Ha MpUMEpaxX TMOJOXKEHUS TEOPUU  XUMHUYECKOrO0  CTPOCHUS
A.M. bytneposa;

- noHuMartb (pusznueckuit cmpica [lepuoanueckoro 3akona J[.M. MenaeneeBa u Ha ero
OCHOBE OOBSICHSITh 3aBUCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB M OOpa30BaHHBIX
MMM BEHIECTB OT 3JIEKTPOHHOTO CTPOCHUSI AaTOMOB;




OOBSCHATHh MPUYMHBI MHOTOOOpa3Hsi BEIIECTB Ha OCHOBE OONIMX MpEICTaBIeHUN 00
WX COCTaBe U CTPOCHUU;

MPUMEHSATh TIPaBWJIA CHCTEMAaTUYECKOW MEKIYHApOJHOHW HOMEHKJIATYpPhl —Kak
CpeICTBa pasIUIYCHUS U UACHTH(PUKAIIMH BEIIECTB 10 UX COCTABY U CTPOCHUIO;
COCTaBIIATh MOJICKYJIIPHBIC W CTPYKTYPHBIC (DOPMYJIBI OPTraHUYECKHUX BEIIECTB Kak
HOCHUTENIel MHPOPMAIIMKM O CTPOCHHUH BEIECTBA, €T0 CBOMCTBAX M MPUHAIIICKHOCTH K
OTIPEICIICHHOMY KJIACCy COSIMHCHUH;

XapaKTepU30BaTh OPraHMYECKUE BEIIECTBA IO COCTaBY, CTPOCHHIO W CBOHCTBaM,
YCTaHABJIMBATH TIPUIUHHO-CIICJICTBEHHBIC CBS3M MEKIY JaHHBIMH XapaKTEPUCTHKAMU
BEIIECTRA,;

NIPUBOJIUTH MTPUMEPHI XUMUYECKUX PEAKIUH, PaCKPHIBAIOIINX XapaKTePHbBIE CBOMCTBA
TUIIUYHBIX TPEJCTABUTEICH KJIACCOB OPraHWYECKHUX BEIIECTB C IEIbI0  HX
UACHTH(UKAIUKA U OOBSICHEHUST 00JIaCTH IPUMCHCHHS;

IPOTHO3UPOBATh BO3MOKHOCTH MPOTEKAHUSI XUMUYCCKUX PEAKIIMil Ha OCHOBE 3HAHUH
O THTIaX XUMHYECKOU CBSI3U B MOJICKYJIaX PEAareHTOB U UX PEAKIIMOHHON CITIOCOOHOCTH;
UCIIOJIb30BaTh 3HAHHUSA O COCTaBE, CTPOCHUHM M XUMHUYCCKHUX CBOMCTBAX BEIICCTB IS
0e30macHOr0 MPUMEHEHHS B TIPAKTUYECCKOU JICITEIIbHOCTH;

IPUBOJUTH MPUMEPHI MPAKTHYECKOTO UCIIOJIB30BAHUS MPOTYKTOB MepepaboTKu HEDTH
U TPHPOJAHOTO  Tras3a, BBICOKOMOJICKYJSPHBIX  COCAWHCHUH  (TIOJUITHIICHA,
CUHTCTHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

IIPOBOMTH OIBITHI 0 PACIIO3HABAHUIO OPTaHUYCCKUX BEIICCTB: TJIUIIEPUHA, YKCYCHOU
KUCJIOTBI, HETPEACIbHBIX JKUPOB, TIIFOKO3bI, KpaxmMana, OCIIKOB — B COCTaBE MHIIEBBIX
IPOJYKTOB M KOCMETUYECKUX CPEJICTB;

BJIaJIETh TIPAaBHJIAMHU U TIpHeMaMHu 0€30TacHOi paboThl ¢ XUMHUECKUMH BEIIECTBAMH U
71a00paTOPHBIM 000PYIO0BAHUEM;

yCTaHABIMBATh 3aBUCHUMOCTh CKOPOCTH XHMHYECKOW pEakiud H CMEIICHUS
XHUMHAYECKOTO PABHOBECHSI OT PAJIMYHBIX (AKTOPOB C MEJIbI0  ONpEICIICHUS
ONITUMAJTBHBIX YCJIIOBUH MPOTEKAHUS XUMUYECKUX MPOIIECCOB;

IPUBOJIHUTH MIPUMEPHI TUAPOJIA3A COJICH B TOBCEIHEBHOM KU3HH YEIIOBEKA;

NPUBOJHNTH TPHUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIM B MPHPOJIE,
IPOM3BOJICTBEHHBIX MTPOIIECCaX U KHU3HEACSITSILHOCTH OPTaHU3MOB;

MPUBOJIUTh TPUMEPHl XUMUYECKUX PEAKINi, PACKPBIBAIOIINX OOIIME XUMUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB — METAINIOB U HEMETAJIOB;

MPOBOJUTH PACUEThl HAa HAXOXKJEHUE MOJEKYJSPHOU (OpMYJbl YriIeBOAOPOJa TIO
MPOIYyKTaM CTrOpaHUsi U 10 €ro OTHOCHTEIbHOW IUIOTHOCTH M MAacCOBBIM JOJISIM
AJIEMEHTOB, BXOJISIIIHNX B €0 COCTaB;

BIAJICTh IMpaBUjaMu 0€30MacCHOr0 OOpalleHHus C €IKUMH, TOPIOYUMU M TOKCUYHBIMU
BEIIECTBAMU, CPEJICTBAMU OBITOBOI XWMHUH,

OCYIIECTBIISITh MMOMCK XUMHUYECKON MH(pOpManuy Mo Ha3BaHUAM, HICHTH(HUKATOpaM,
CTPYKTYPHBIM (pOpMYyJiaM BEIIIECTB;

KPpUTUYECKA OIICHWBATh W HWHTEPIPETHPOBATH XUMHUYECKYI0 HH(OpMaImio,
CONIEpKAIIYIOCS B COOOIIEHUSX CPEACTB MAaccoBOM HWH(pOpManuu, pecypcax
WNuTepHeTa, Hay4dHO-TIOMYJSPHBIX CTAThIX C TOYKH 3PCHHS €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTA B TIICJIIX BBISBICHUS OIIMOOYHBIX CYXKICHHA ¥ (HOPMHPOBAHUS
COOCTBEHHOU MO3UIINY;



MPEJCTABIATH MMYTH PEIICHUS I0OATBHBIX MPOOJIEM, CTOSIINX MEPE]] YEIOBEUECTBOM:
OKOJIOTUYECKUX, OSHEPreTUYECKHX, CBHIPHEBBIX, M POJIb XHUMHH B PEHICHUH STUX
npooeMm.

BeinyckHuK HAa 0230BOM YPOBHE MOJYYHUT BO3MOKHOCTH HAYYUTHCH:

UTIOCMPUPOBAMb HA NPUMEPAX CIMAHOGIeHUe U I80TIOYUID OP2AHUYECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCOPULECKUX IMANAX ee Pa38Uumusl;

UCNONBL3068AMb MEMOObl HAYYHO20 NO3HAHUA NPU BbINOJIHEHUU NPOEKMO8 U YUeOHO-
UCCIe008amenbCKux —3a0aiy  NO  U3YHEeHUio  C8OUCMS, Cnocob608 NOAyYeHus U
PACNO3HABAHUS OP2AHUYECKUX B8eUeCm8;

00bACHAMb NPUPOOY U CHOCOObI 00PA30BAHUSL XUMUYECKOU CBA3U. KOBALEHMHOL
(NONAAPHOU, HEeNoJAPHOU), UOHHOU, MEMALIUYecKol, B000POOHOU — C Yebio
onpeoenenuss XUMUYECKOU aKMUBHOCMU 6eUecme;

VCMAHABIUBAMb 2eHEMUUECKYI0 C853b MeAHCOY KIACCAMU OP2aAHUYEeCKUX 8euecms Ois
000CHOBAHUSL NPUHYUNUATLHOU BO3MONCHOCU NOJYYEHUS OP2AHUYECKUX COeOUHEeHUL
3a0anH020 COCMABA U CMPOEHUs;

VCMAHABIUBAMb 83AUMOCBA3U MeHCOy hakmamu u meopuet, NPUYUHOU U Cle0CmEUeM
npu amanuze NpooOLeMHbIX Cumyayuii U 0OOCHOBAHUU NPUHUMAEMbIX peuleHUull Ha
OCHOBE XUMUYECKUX 3HAHUIL.

ba3oBbiil ypoBeHb
OCHOBBI OpraHU4ecKoil XUMHHU
[losiBieHWE M pa3BUTHE OPTAaHUYECKOW XMMHUHU Kak Hayku. [IpeamMer opraHn4eckod XUMHH.

MecTo u 3HaueHUE OPFaHI/I"IeCKOP'I XUMHUHU B CUCTCMC CCTCCTBCHHBIX HAYyK.

XHUMHYECKOE CTPOCHHUC KaK IIOPAAOK COCAHMHCHUA aTOMOB B MOJICKYJIC COIVIACHO HX

BaJIEHTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMHUUYECKOTO CTPOEHUSI OPraHUYECKHUX
coenuHeHuid A.M. bytnepoBa. VYTIlepoAgHBII CKEJNET OpPraHUuYecKOM MOJEKYIIBI.
KpaTtHOoCTh XMMHYECKON CBSI3M. 3aBUCHUMOCTb CBOMCTB BEILIECTB OT XUMHYECKOTO
cTtpoeHus MmoJiekys. M3omepuss u m3omephl. [loHsTHe o (QYHKIIMOHAIBLHOW TpYIIIIE.
[MpuHMnel  KIacCU(PUKAUU ~ OpPraHUYeCKHX  coenuHeHuil. CucremaTudeckas
MEKIyHapOIHasi HOMEHKJIaTypa ¥ MPUHLUUNBI 00pa30BaHUsl Ha3BaHUU OPraHUYECKHUX
COEIMHEHU.

Ankanbl. Cmpoenue monekyivl memand. 1 OMOJOTMYECKHM psAn ainkaHoB. ['omoiory.

Homenknatypa. WM3oMmepuss yriepogHoro ckeiera. 3aKOHOMEPHOCTH HW3MEHEHUS
duznuecknx cBOWCTB. XMMUYECKHE CBOWCTBA (Ha IPUMEpPE METaHa M ATaHA): PEaKINH
3amenieHns (raJoreHHpOBaHHE), JIETUIPUPOBAHUA KaK CHOCOOBI  MOJIyYEHHUS
BAXHEUIINX COCAMHECHUN B OPraHUYECKOM CHHTE3€. ['opeHume meraHa Kak OAUH U3
OCHOBHBIX HCTOUYHHUKOB TEILJIa B TPOMBILIUIEHHOCTH U ObITy. HaxoxneHnue B mpupojie u
MIPUMEHEHHE aNKAHOB. [lonamue o YyukioaiKkanax.

Ankenbl. Cmpoenue monexynvl smuierHa. I'omonornueckuid psia ankeHoB. HomeHknaTypa.

MN3omepust  yriiepogHOTO CKejleTa W TOJIOKEHUS KpPaTHOH CBSI3M B MOJICKYIIE.
XHAMHUYECKHE CBOWMCTBAa (HA MNpHMEpPEe OTWICHA): PEAKIUHW MPUCOCTHMHCHUS
(rasJloreHnpoOBaHUE, 2UOpUposanue, TUAPATAIUS, 2UOPO2AI02eHUPOBaHUE) KaK CIIOCO0
monydeHns — (QYHKIMOHAJIBHBIX  IIPOM3BOJHBIX  YIJIEBOJIOPOJIOB, TOpEHHS.
[Tomumepusarust 3TWIeHA KaK OCHOBHOE HAIpaBiICHHE €ro HCIOJb30BaHMS.



[TonuaTHiieH Kak KPYMHOTOHHAXHBIM MPOAYKT XHUMHUYECKOTO TMPOU3BOICTBA.
IIpumeHenue sTumneHa.

Ankanuvensl U kayuyku. [loHsiTue 00 ankagueHax Kak yrieBOJOpPOJax C JIByMsl JTBOWHBIMU
ca3amu. [lomumepusanuss nuBuHMiIa (OyragueHa-1,3) kak crnoco0 MOy4YEHUs
CUHTETUYECKOr0 Kaydyka. HaTypaJlbHbI U CUHTETUYECKUNM KaydyKu. BynkaHuszanus
kayuyka. Pe3una. [IpumeHeHune kaydyka U pe3vHBI.

Ankunbl. Cmpoenue monexynvl ayemunena. I'omonorndeckuid psia ankuHoB. Homenknarypa.
W3omMepust yriepoJHOTO CKejleTa U TMOJOKEHUS KpaTHOM CBSI3M B MOJIEKYJE.
XUMHUYECKUE CBOWCTBA (HAa TIpUMepe aleTWICHA): pPeaKlud MPUCOCTUHEHUS
(ra;moreHupoBaHue, cudpuposarue, TUAPATALNS, cUOPOLATOSEHUPOBAHUE) KAK CITOCO0
MOJIYYEHHUsI TOJUMEPOB M JPYTHX IOJE3HBIX MPOAYKTOB. ['opeHHe anerusieHa Kak
UCTOYHUK BBICOKOTEMIIEPATYPHOTO IIJITAMEHM JJIS CBapKH U PE3KM METaJJIOB.
IIprMmeHeHnue aneTuieHa.

Apenbl. beH30s kak npeicTaBUTENb apOMAaTUYECKUX YIIIEBOAOPOAOB. Cmpoenue MoneKy vl
benzona. XUMHUYECKHE CBOWCTBA: pEaKLUMH 3aMelieHus (rajloreHUpOoBaHHE) Kak
croco0 TMOJyYeHHs] XHUMHUYECKUX CPEJCTB 3alllUThl PACTCHHM, MNPUCOCTUHECHUS
(ruapupoBaHUE) KakK J10Ka3aTeNbCTBO HEMPEAENIbHOTO Xapakrepa OeH3ona. Peakius
ropenus. [Ipumenenue OeHzona.

Crnuptel. Knaccudukanusi, HOMEHKIaTypa, W30MEpUs CIUPTOB. METaHOM W ATaHON Kak
NpEACTaBUTEIN TMPEICIbHBIX OJHOATOMHBIX CIHUPTOB. XUMHUYECKHE CBOWCTBA (HA
npuMepe MeETaHoJa ¢ 9JTaHojda): B3aUMOJEHCTBHE C HAaTpUEM Kak CHoco0
YCTAHOBJIEHUS HAJIWYUS THAPOKCOTPYIIBI, PEAKIUs C TajJoreHOBOAOPOJAMHU Kak
Croco0 MOy4YeHUs] pacTBOPHUTENICH, AEeTUApaTalus KaKk Coco0 MOJy4eHHUs dTUIICHA.
Peakuus ropeHusi: cnupThl Kak TOIUIMBO. lIpuMeHeHHWe MeTaHoJa M 3TaHOJA.
@uU3HOJOTHYECKOE JEWCTBHE METAaHOJAa M JTaHOJa Ha OpPraHu3M 4YeJIOBEKa.
OTUNIEHIIMKOJb M TJMLEPUH KakK MPEACTABUTENIM MPEAeSIbHbIX MHOTOAaTOMHBIX
cnupToB. KauecTBeHHasi peaklysi HA MHOTOATOMHBIE CIIUPTHI U €€ MPUMEHEHHUE IS
pacrio3HaBaHUs TJIMLEPUHA B COCTaBE KOCMETHYECKUX cpenctB. lIpaktuueckoe
IPUMEHEHHE 3TUJICHIJIUKOJS U MIUIEPUHA.

®enon. CtpoeHue MONEKynbl (peHona. Bzaumuoe 6nusHue amomos 8 Mojekyie ¢henoua.
Xumuueckue ceolicmea. 63aumooetcmeue ¢ Hampuem, 2UOPOKCUOOM HAMPUSL,
opomom. llpumenenne peHomna.

Anpaerunsl. Metananb (dhopMalipieTua) U dTaHalb (aleTaabIerua) Kak MpeaCcTaBUTEIH
npeAeibHbIX anbAeruaoB. KadecTBeHHblE peaklMM HAa KapOOHUJIbHYIO TPYIIILY
(peakuusi «cepeOpsiHOTO 3epKanay, BzauMojencTBue ¢ ruapokcuaom meau (II) u mx
MIPUMEHEHHE ISl 0OHAPYKEHUS MPENEIIbHBIX aIbAETUI0B B IPOMBIIIJIEHHBIX CTOUHBIX
Bogax. TokcuyHOCTh anpaerunoB. [Ipumenenue dhopmanpaernia u aeraibIeruaa.

KapOoHoBbIE KUCTOTBI. YKCYCHasl KUCIOTa KaK MPeACTaBUTENb MPEIeNbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XUMHYECKHE CBOMCTBAa (Ha MpPUMEpPE YKCYCHOH KHCIIOTBI):
peakiuu ¢ MeTallaMd, OCHOBHBIMM OKCHJIAMH, OCHOBAaHUSMHU U COJSIMH Kak
MOATBEPKACHUE CXOJICTBA C HEOPTAaHMUYECKUMH KHCIOTaMu. Peakius stepuduxanuu
KaKk Croco0 TMOJydeHus CIOXKHBIX 3¢upoB. [IpuMeHeHHE YKCYCHOW KHCIOTHI.
[IpencraBnenue 0 BHICIIUX KAPOOHOBBIX KUCIOTAX.

Cnoxubie 3¢upsl U xKupbl. CroxHble 3PUPHl KaK MPOAYKTHl B3aUMOACHCTBUSI KapOOHOBBIX
KHUCJIOT co cnuptamu. [IpuMmeHeHue ciaoxHbIX 3(UPOB B MUIIEBON U mapProMepHOM
MPOMBINLIEHHOCTU. JKUPBI KaK CI0KHBIE 3(DUPHI MIUIEPUHA U BBICIIMX KapOOHOBBIX
KHUCJIOT. PacTuTenbHbIe U )KUBOTHBIE KUPBI, UX COCTAaB. Pacrnio3HaBaHue pacTUTENbHBIX



KMPOB HA OCHOBAaHWM MX HENpeAeabHOro xapakrepa. [Ipumenenue xuposB. ['uaponns
WU OMBLJICHHUE MXUPOB KaK CMOCOO0 MPOMBIIIJIEHHOTO TMOJYYEHUsI COJEH BBICIIUX
KapOOHOBBIX KHCJIOT. MBUIA KaK COJM BBICIIMX KapOOHOBBIX KHUCJIOT. Motolue
CBOMCTBA MbLIA.

VYrnesoasl. Knaccudukanus yriesogoB. HaxoxaeHnue yrieBojioB B npupoje. ['oko3a kak
anpaerugocnupt. bpoxkenue rimoko3sl. Caxaposa. [ uopoaus caxaposwl. Kpaxman u
LEJUII0JI03a KaK OMOJOTMYeCKHe MOIUMEPbl. XHMMHUYECKHE CBOMCTBAa Kpaxmaia |
LEJUTI0NIO3bl  (TUAPONIM3, KadyeCTBEHHas peakuus ¢ HoaoM Ha KpaxMal Hu  ee
MPUMEHEHHE 11 OOHApYXKEHHUs KpaxMmalia B MpojykTax nutaHus). [IpumeHeHue u
OuoJsioruueckas poJib yrieBoJoB. [IoHsATHE 00 UCKYCCTBEHHBIX BOJIOKHAX HA MpUMEpe
aleTaTHOTO BOJIOKHA.

Nnentudukanuss opraHUYeCKUX COeAMHEHUHN. [enemuueckas cea3b Medxcoy Klaccamu
opeanuyeckux coeouneruti. TUMBI XUMUYECKUX PEaKINil B OPraHM4eCKOM XUMUU.
AMuHOKuCTOTEI U Oenku. CocTaB M HOMEHKJIATypa. AMHMHOKHCIOTHI Kak am@oTepHbie
oprannyeckue coenuHeHus. IlenTuaHas cBsI3b. buosornyeckoe 3HAYEHHE O-
amuHOKHCIOT. OOJlacTM TpPUMEHEHUs] aMUHOKHUCIOT. beaku Kak TpupoHbIE
ouononumepbl. CocTaB M cTpoeHHe OeiaKkoB. XUMHUYECKHE CBONCTBAa OEJKOB:
ruAponu3, jAcHatypauus. OOHapyxkeHHe OCNIKOB TIPU IOMOIIM Ka4eCTBEHHBIX
(uBeTHBIX) peakuuid. [IpeBpaimieHuss OenKOB MUIIM B opraHu3Mme. buonorumdeckue

(GyHKIIMU OENKOB.

TeopeTuyeckne 0OCHOBbI XUMHH

Crpoenue BemectBa. CoBpeMeHHass MOJIETb CTPOCHHS aToMa. DJIEKTPOHHAs KOH(GUTypaIus
atoma. OcHogHoe U  8030yJcOeHHble cocmoanus amomos. Kiaccupuxarnus
XUMUYECKUX  JJIEMEHTOB  (s-, p-, d-amemeHThl). OCOOEHHOCTH  CTPOCHUS
OPHEPreTUYECKUX ypoBHeW aroMoB d-anmemeHToB. Ilepwommueckas  cucreMa
xumuueckux 3neMeHToB (.M. MenneneeBa. ®dusnueckui cmbici llepuoamueckoro
3akoHa JI[.M1. Menneneea. IlpuurHbBl M 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB
3JIEMEHTOB M HX COCIMHEHUM MO MepuojaM M TpylmaMm. ODJIEKTPOHHas MpUpOJa
XUMHUYECKOW  CBA3U.  DJIEKTPOOTPULIATEIBHOCTh.  BHIBI  XMMHMYECKOM  CBSI3U
(KoBaJIeHTHAs, HOHHAS, METAJUIMYECKas, BOAOPOHAs) U MEXaHU3MBI €€ 00pa30BaHMS.
Kpucmannuuweckue u amopgnvie eewecmea. Tunvl Kpucmaiiuveckux peuiemorx
(amomHas, MONEKYIAPHAs, UOHHAS, Memaniudyeckas). 3asucumocms @uU3UuecKux
CBOUCME Bewecmea om munda Kpucmaiiuieckou pewemxy. [TpuauHbl MHOTOOOpA3Us
BCILICCTB.

XuMHUYecKrue peakiuu. ['oMOoreHHble U TeTeporeHHble peakiuu. CKOpOCTh pPEaKIUH, €€
3aBUCHUMOCTh OT Pa3dW4YHBIX (AKTOPOB: TIPUPOILI PEarupyOIINX BEIIECTB,
KOHIICHTPAIlMM PEarupyromux BEIIECTB, TEMIEPATyphl, IUIOMAAA PEAKIIMOHHOMN
MOBEPXHOCTH, HaJIW4Ws KaTtaiu3atopa. Poib Kartaium3aTopoB B NOpPUPOAE U
MIPOMBINIJIEHHOM TPOn3BOACTBe. OOPaTUMOCTh peakiuil. XUMHUYECKOS PAaBHOBECHE H
€ro CMEIICHUE 10/ JSHCTBUEM Pa3IUYHBIX (aKTOPOB (KOHIIEHTpAIIUS PEareHTOB HIIN
MPOAYKTOB PEaKIIMu, JaBJIeHUE, TeMIlepaTypa) Uil CO3JAaHusI ONTUMAJIbHBIX YCIIOBUH
MPOTEKAHUSI XMMUYECKUX MPOIECCOB. /[ucnepchvie cucmemsl. Ilonamue o xonouoax
(3onu, eenu). Hcmunnvie pacmeopwvi. Peaknuum B pacTBOpax »dJIEKTPOJUTOB. pH
pacTBOpa Kak II0OKa3aTeslb KUCIOTHOCTH cpenbl. l'umaponus3 coneid. 3HayYeHue
TUJIPOJIN3a B OMOJIOTHYSCKHUX OOMEHHBIX Mpoleccax. OKUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIE PEAKIMU B MOPUPOAEC, MPOU3BOJACTBEHHBIX IIpoleccCax U



KHU3HEACATCTPHOCTH OpPraHu3MoB. OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE CBONCTBA
MPOCTHIX BEIIECTB — METAUIOB TJABHBIX W MOOOYHBIX MOATPYMM (Menb, XKEe30) U
HEMETAJVIOB: BOJOPOJA, KHUCIOpOJa, rajJoreHoB, cepbl, a3oTa, (ocdopa, yriaepona,
kpemHus. Koppo3usi MeTamioB: BUABI KOPPO3HUH, CIIOCOOBI 3alUTHl METaIOB OT
KOPpPO3HUU. ODIeKmponu3 pacmeopos u pacniaeos. Ilpumenenue snekmpoausa 6
NPOMBILUIEHHOCTIU.

XuUMUS U )KM3Hb

Hayuynbsie meroawl mo3HaHus B Xumuu. McTtounwku xumudeckod wuHpopmanmu. [louck
uHpopMalM 1O Ha3BaHUSAM, HACHTU(PHUKATOpaM, CTPYKTYPHBIM  (QopMyiiaM.
MopaenupoBaHUe XUMHUYECKUX MPOLECCOB U SIBICHUW, XUMUUECKUU AHATU3 U CUHME3
KaK METOJIbl HAy4YHOTO TTO3HAHUSI.

Xumusi 1 370poBbe. JlekapcTBa, (hepMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIC BOJIbI.
[IpoGnembl, cBsi3aHHBIE C TNPUMEHEHUEM JICKAPCTBEHHBIX TMpenapaTtoB. BpemaHbie
OPUBBIYKHA U (DAKTOPBHI, pa3pylliaioline 310poBbe (KypeHue, ynoTpedieHrue aaKoros,
Hapkomanus). Parimonansnoe nutanue. [luwesvie dobasku. OcHo8bl nuwesou Xumuu.

XuMHsi B TIOBCEHEBHOW XW3HU. Morwiiue u uuctamue cpenacrsa. Cpedcmea 60pvovl ¢
OBIMOBLIMU HACEKOMBIMU: peneileHmyl, uHcekmuyuosl. CpejcTBa TNYHOU TUTUEHBI U
kocMeTnku. [lpaBuna Oe3omacHOW pPabOTHI C €IKUMHU, TOPIOYUMHU W TOKCUYHBIMU
BEII[ECTBAMHU, CPEACTBAMU OBITOBON XMMUMU.

XUMHSI U CEIIbCKOE XO35HUCTBO. MuHEpalbHble U opraHudeckue ynobpenms. Cpencta
3aIIUTBI PACTEHU.

XuMus U dHepreTuka. [IpupoaHble HCTOYHUKH YriIeBOAOPOAOB. [IpupoaHbIdA M MOITYTHBIN
He(TAHON Ta3bpl, UX COCTaB M Hcmojib3oBaHue. CocTaB HedTH U ee mepepadoTKa.
Hedrenponykrsl. OkraHoBoe uuciao OeH3uHa. OxpaHa OKpYKarollew cpeisl MpH
HedTenepepabOTKe W TPAHCHOPTUPOBKE  HEPTENPOIYKTOB.  AJIbTEpHATHBHbBIC
UCTOYHUKHU SHEPIUU.

Xumusi B crpouTenbcTBe. llement. beron. Ilogbop onTuUMadbHBIX CTPOUTEIBHBIX
MaTepHUajoB B MPAKTUYECKON AEATEIbHOCTH YEJIOBEKA.

XUMHS U 3KOJIOTHSI. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelbl U €ro MOCIEICTBUS.
Oxpana rugpocdepbl, mouBbl, atMochepbl, QuOopsl u GayHbl OT XUMHUYECKOTO

3arpsi3HCHMUS.
IIpumepHoe pacnpeaesieHne 4acoB MO roJgamM U3yYeHusi y4eOHOro npeamMera

Kacc Kon-60 uwacos OcHosmble uzyuaemvlie pazoenvl

10 knacc 35 IIpeodenvhble yene6000poovl
Henpeoenvhuvle yene6o00opooul
Kucnopoo-cooeporcawue opeanudeckue
COCOUHEHUSL. ...

1 Ixnacc 34 Ctpoenue BemecTna
XUMHYECKUE pEeaKIuu
OKHCITUTETFHO-BOCCTAHOBUTEILHBIC PEAKITUU




Hayunbie MeTOBI TIO3HAHUA B XUMUU
XUMHUS U 310POBBE.
XMMHS B TIOBCEAHEBHOU KU3HU

XUMUSA U CEJILCKOE XO3AUCTBO

TemaTnuyeckoe mIaHupoBanue y4deOHoro nmpeamera «Xumus» 10 kiaace

HOMEp
ypoKa

Tema ypoka

[IpenMer opraHnYeCKON XUMUH

MecTo u 3HaYeHUE OPraHUYECKON XUMHH B
CHUCTEME €CTECTBEHHBIX HayK.

Yraepoanslii CKeJIET OPraHUYeCKOu
MOJIEKYJbl.  KpaTHOCTP ~ XMMHYECKOHM  CBSI3U.
3aBHCHUMOCTh CBOMCTB BEIISCTB OT XHUMHYECKOI'O
cTpoeHust Mosekyn. M3omepus u nzomepsl. [loustue
0 (byHKIHOHANTBHON rpyIIe. [TpuHIHATIBI
KJaccuuranum OPraHUYEeCKHX COCIUHCHHI.
CucreMarnyeckasi MeXIyHapOJHass HOMEHKJIATypa U
MPUHIUIIEI  00pa30BaHUsl HA3BaHWN OPTraHUYECKHUX
COeqUHEHNN

ankaHoB. CbpyKTypHasi U30MEpUs YTIEPOTHOM
1enu

OCHOBHBIE TIOJIOKEHUSISI TEOPUH XUMHUUYECKOTO Jlemoncmpauus: -Monenu MOJICKYJT
ctpoenust A.M. Bytieposa TOMOJIOTOB U K30MEPOB OPTaHUYECKHUX BEIIECTB.

Crpoenue MOJICKYJIBI MeTaHa.

AJIKaHEL. T'oMmomornueckuit pan | 'omonoruueckuii pan aJIKaHOB. T'omounoru.

Homenknarypa. M3omepus yriiepoJHOTO CKeJseTa.
3aKOHOMEPHOCTH U3MEHEHHS (PU3NUECKUX CBOICTB.

XUMHUYECKHUE CBOMCTBA aJIKaHOB:
TOpeHUe, peaklUHu 3aMEIICHUs, Pa3I0KEHUS
(MeTaHa), IEruApUPOBAHUE dTaHa

XuMUYecKue CBOMCTBA (Ha mpUMepe MeTaHa
W 9TaHa): PEaKIUy 3aMelleHus (rajJoreHupOBaHUE),
JNETUAPUPOBAHUS ~ KaK  CHOCOOBI  TIOJTy4eHHS
BRXHCUIIIMX COCJMHCHUN B OPraHMYECKOM CHHTE3E.
['opeHne MeraHa Kak OJMH W3  OCHOBHBIX
UCTOYHUKOB TeIUIa B TPOMBIIUICHHOCTH U OBITY.
HaxoxneHne B mpupoje W NPUMEHEHHE aJKaHOB.
[ToHsTHE O IIMKIIOATKAHAX.

Ankensl. OtwieH. [ omoJsiornyeckuit
psn AJIKEHOB. CrpykTypHas u
MIPOCTPAHCTBEHHAS! U30MEPUs

Crpoenue MOJIEKYJIBI JTUJICHA.
I'omonornueckuii psn  ankeHoB. HomeHkarypa.
M3omMepus yriepoJHOro CKejlera M I0JIOKEHUs
KpPaTHOU CBS3U B MOJIEKYJIE.

HonyquI/Ie U XUMHYECKHE CBOMCTBa
AJIKCHOB

XuMuyeckue  CcBoiicTBa (Ha  mpumepe
STUJIEHA): peakuuu IIPUCOETUHEHHUS
(rajoreHupoBaHWe, TUAPUPOBAHHUE, THUApATAIHS,

TUJIPOTaJIOTEHUPOBAHUE) KaK CHOcOo0 TMOJydeHHs
(YHKIIMOHATIBHBIX MPOU3BOJHBIX  YIJIEBOJOPOJIOB,
ropenus. I[lomumepusanus STUIEHA KaK OCHOBHOE
HallpaBJICHUE €0 UCINOIb30BaHus. [lonmmdThieH Kak
KPYITHOTOHHAKHBIN IIPOIYKT XUMHUYECKOTO
npou3BoACTBa. IIpumenenue sTuiieHa.




Ankanuensl.  M3omepus. Xumudeckue
CBOMCTBA ankaaneHoB. Kaydyku

[onsarue 06 ankaaueHax Kak yriieBoJ0poax
¢ JABymMs JABOMHBIMH CBs3smu. [lomumepuszanms
muBuHWIA (Oyraguena-1,3) kak crmoco0 MoJrydeHus
CUHTETUYECKOro  Kaydyka. HarypanpHell
CUHTETUYECKUM Kaydyku. BylkaHuzanus Kaydyka.
Pesuna. [IpumeHeHne kaydyka U pe3uHBI.

AJIKVHBIL. XUMHYECKHUE CBOMCTBA
allETHJICHA: TOPEHHE, PEAKIIMH TPUCOETNHEHUS

Crpoenue MOJIEKYJIBI aleTUJICHA.
l'omonornueckuii psp  ankuHoB. HoMmeHknaTypa.
W3oMepust yriepogHoro ckejaera M- IMOJIOKEHUS
KpPaTHOM CBSI3M B MOJIEKyJle. XMMHYECKUE CBOWCTBA
(Ha TmpuUMepe aleTUIICHAa): peaKuu MPUCOETUHEHUS
(rajoreHMpoBaHWe, TUIPUPOBAHMUE, THUApaTAIMs,
TUAPOTaJIOreHUPOBAHUE) KaK CHOCO0 MOJydeHUs
MOJIMMEPOB M JIPYIMX TMOJE3HbIX MPOAYKTOB.
Tl'openue aleTHIIeHa Kak HWCTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU Ui CBapkKu U
pe3ku metauioB. [IpuMenenue anerusieHa.

[Memoncmpayus: Ilonydenue anetuieHa

ApoMaTthyeckue
Crpoenne. @usznyeckue U
CBOWCTBA

YTJIEBOIOPOIBI.
XUMHAYECKHE

benzon kak mpeacTaBUTENh apOMaTUYECKHUX
yraeBoaopoaoB. CTpoeHHe MOJEKYIbl OeH301a.
XUMHAYECKUE  CBOMCTBA: PpEAKIUHM  3aMEIICHUs
(raoreHUpoBaHMWE)  KaK  CIOCO0  TOJYYCHHS
XUMHYECKHUX CPEICTB 3aIUTHI pacTeHui,
MIPUCOCTMHEHUS (rumpupoBaHue) KaK
JI0Ka3aTeNbCTBO HEMPEEIbHOI0 XapakTepa OeH30I1a.
Peakrus ropenus. [Ipumenenne 6eH3oma.

[Ipupoaueiii ra3z. CoctaB TPUPOIHOTO
raza. Xumuueckass nepepaboTka MPUPOHOTO

[TpupoaHbIii ra3- UCTOYHUK Ta3000pa3HbIX

10 rasza: KOHBEpPCHsl, MUPOJIN3 QJIKaHOB, ra3000pa3HOE TOILJIUBO.
Hedtpr ee cocraB u mepepaboTka. O3znakomienue c¢ koyuiekuuer «Hedts u
11 [TorryTHBIN HePTSIHHOM ra3. MIPOJIYKTHI €€ epepaboTKI».
12 Kamennsrit yrosib u ero nepepaborka
[ToBTopenue no teme "lIpenenbHbie U
13 HeIpeAesbHbIE YTIeBOA0POab"
Kontponsnas paborta Nel "Teopus cTtpoeHus opranmdeckux coeaunenuid A.M.Bytneposa.
Yraesoaopoab"
14
Knaccuduxanms KHCIIOPOJICOACPHKAIINX
OnHoatoMHbIE CHUPTHL. | OPraHMYECKUX BEIIECTB MO TUIY (PYHKIHOHATHHON
I'omonoruuecknii pan npenenbHbIX | rpynnbl. Kiaccudukanus, HOMEHKIATypa, H30Mepus
aJHOATOMHBIX CIUPTOB. M30Mepus MONOXKEHUs | COUPTOB. MeETaHONI M 3TaHOJ KaK MpPeICTaBUTEIU
15 (YHKIIMOHATILHOM TPYIIIBI MpeAEIbHBIX OJTHOATOMHBIX CIIUPTOB.
XuMuyeckue  CcBoOMcTBa  (Ha  mpumepe
METaHOJIa ¥ ITAHOJA): B3aUMOJICHCTBUE C HATPUEM
KaK croco6 YCTaHOBJICHHS HaJIu4Ms
TUAPOKCOTPYIIIbI, PEaKlMsi ¢ rajJoreHOBOAOPOAAMHU
KaK croco6 MOJTY4EeHUS pacTBOpUTEIIEH,
JNEeTUapaTanus Kak CHoco0 TMOydeHHUs STHIICHA.
XUMHUECKHE CBOWCTBa  cnupTOB. | Peaknuss  ropeHus:  COUPTBI  Kak  TOIUIMBO.
Peaxnus TepuUKAIIIN. [Ipumenenue | [lpumenenune METaHoJa u 3TaHoJIA.
cnupToB. JleiicTBue MeTuiaoBoro u 3TuioBoro | dusnonoruyeckoe AeCTBUE METAHOJIA U 3TaHOJA Ha
16 CIIUPTOB HA OPraHbl YEJIOBEKA OPraHu3M YeJIOBEKA.




17

MHoroaromusle criupthl. [lomydyenue n
XUMUYECKUE CBOMCTBA MHOT'OaTOMHBIX
CIIUPTOB.

OTHIEHTJIMKOJIb " TJIULIEPUH KakK
MpEICTaBUTENN MpeAeIbHbIX MHOTOaTOMHBIX
cnupTtoB. KauecTBeHHast peakius Ha MHOTOATOMHbIE
COUPTBI M €€ NpPUMEHEHUE JUIsi pacro3HaBaHUS
IJMIEpUHA B COCTaBE KOCMETUYECKHX CPEJICTB.
[IpakTueckoe TpUMEHEHHWE OSTUJICHTJIMKOJS U
TJIUIEpPUHA.

Hemoncmpayun: KayecTBeHHasl peakuus Ha
MHOTOAaTOMHBIE CIIUPTHI

18

@eHOoNT  €ero  CTPOEHHE,
CBOWCTBA U IPUMEHEHHE.

MOJTyYeHHE,

Crpoenne Monekynsl ¢eHona. BzaumHoe
BIIUSTHUE aTOMOB B MoJieKyie (eHoma. XuMHYSCKUE

CBOMCTBA: B3aUMOJICHCTBUE c HaTpHeM,

TUAPOKCUAOM  Hatpus, Opomom. Ilpumenenue

denomna.

19

Anpaerunel.  KapOoHumbHas
XHUMHUYECKHE CBOMCTBA albJIETUI0B.

rpymnma

Meranans  (popmanpaerusn) W dTaHAIb
(ametanpierua) Kak MPEACTABUTENN TMPEISTbHBIX
anpJeruoB. B3anmonencTBrue ¢ THAPOKCUIOM MEAN
I) wm wmx

MpUMEHEHHe Ui  OOHapyXeHUS

MMPpEaACIbHBIX AJIbJACTUI0B B IMPOMBIIIJIICHHBIX

CTOYHBIX  BOJaX. TOKCHYHOCTh  aJbJETHJIOB.

[Tpumenenue hopmanpaeruia U aueTalbIeTua.
Hemoncmpayusn: KauecTBeHHbIE peaklMy Ha

KapOOHWIBHYIO Tpynmy (peakmusi «cepeOpsHOro

3€pKaaar»

20

[IpenenvHbie
KapOOHOBBIE KHUCJIOTHI.
XUMHUECKHE  CBOWCTBA U
KapOOHOBBIX KUCJIOT.

OJIHOOCHOBHBIE
Ilonyuenue,
IIPUMEHEHUE

VYKCycHas KHCIIOTa Kak [peICTaBUTENb
IpENENbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT.
XUMHYECKUE CBOMCTBA YKCYCHOM KHUCIIOTBI: PEaKIuu
C MeTallJlaMH, OCHOBHBIMU OKCHJIaMHU, OCHOBaHUSIMU
U COJSIMH  Kak

HNOATBCPIKACHUEC CXOACTBA C

HEOPraHUYeCKUMH KHCJIOTAMHU. Peakuus

TepuUKaMM Kak CrHoco0 TMOJy4eHHUS CIIOKHBIX

a¢upoB. [IpuMeHeHne yKCYCHOM KUCIOTHI.
Jemoncmpayua: -KadecTBEHHas peaklMs

KapOOKCHIIbHON (DYHKIIMOHAIBHOM IPYIIIIBI

21

CrnoxHble 3(upsbl.

CrnoxHble 3¢upHI KaK MIPOAYKTHI
B3aUMOJICHCTBHSI KapOOHOBBIX KHUCJIOT CO CIIUPTAMH.
[IpumeHeHne CIOXHBIX 3(GUPOB B MHILEBOH H
naphroMepHoit

MPOMBIINIJICHHOCTH. >KI/IpBI Kak

CJIOXKHBIC B(I)I/IpLI TJIMLOEprHa U BBICIIUX Kap6OHOBLIX




KHUCJIOT.

PactutenbHble M JKUBOTHBIE KUPBI, HX
cocraB. Pacrno3HaBaHME pacTUTENBHBIX XHPOB Ha
OCHOBAaHMM  HUX  HEINpPEAEIbHOIO  Xapakrepa.
[Ipumenenne kupoB. ['MAponM3 WM OMBUICHHE
KHUPOB KaK CIOCOO MPOMBIIUICHHOTO TTOJYYCHHS
coJiel BBICHIMX KapOOHOBBIX KHCIOT. MbIIa Kak
CONM BBICIIMX KapOOHOBBIX KHCJIOT. Moromme

CBOICTBa MbLIA.

22 Kupsl.

Krnaccudukanus u HaxoXJeHHE YTIeBOJOB B
npupoje. ['roko3a kak anpaerugocnupt. bpoxkenue
rmoko3bl. Caxapo3sa. ['maponus caxapossl. Kpaxman
U LEeUI0J03a KaKk OWOJOrMYecKrue IMOJIMMEpHI.
XUMHYECKUE CBOMCTBA KpaxMayla M ULEJIII0I03bI
(ruaponu3, KadecTBEHHAs peakius ¢ HoaoM Ha
KpaxMajl U ee MpHUMEHEHue sl OOHapyKeHHs
KpaxMaia B NpoAykTax nutanus). Ilpumenenue u
Ouosormueckas poJyib  yrieBojaoB. llonstre 00
HCKYCCTBEHHBIX BOJIOKHaX Ha IMpHMEpEe aleTaTHOTO
BOJIOKHA.

23 VrieBoas.
AMUHBI NIpe/ieTIbHBIE U apOMaTHYECKUE.
24 [Tosyuenne aMuHOB

CoctaB U HOMEHKIATypa. AMHHOKHCIIOTHI
Kak aM{QoTepHble OpraHMYeCKHe COCAMHEHUS.
[lentuanas cBsa3b. buonoruueckoe 3Ha4YeHHE O-

25 AMUHOKHUCIIOTBI aMUHOKHUCIIOT. O6JIaCTH NPUMEHEHUS! aMUHOKHCIIOT.
benku kak mpupoAHble  OHMOMOIMMEpHI.
CocraB u cTpoeHue OenkoB. XUMHUYECKHUE CBOMCTBA
OenkoB: ruAponu3, AeHarypauus. OOHapyxeHue
OCIIKOB TMpH TOMOIIM Kad4eCTBCHHBIX (IIBETHBIX)
peaxiuii. [IpeBparnenust 6€KOB MUIU B OPraHU3ME.
26 benku buonoruueckue QyHkimm 6€JIKOB.
Ilpakmuueckasn paboma Nel «Pemenue
OKCIEPUMEHTAJIbHBIX 33Jad Ha IOJYy4YECHHE
27 OpPraHUYECKUX BEIECTBY.
Ilpakmuueckasn paooma No2
«Pemenne HSKCIEpUMEHTAIBHBIX 3a7ad  Ha
28 pacrno3HaBaHUE OPraHUYECKUX BELIECTB.
[loBTOpeHue u obolieHue 3HAHUI IO
teme " Kucmopoa- u asoTtocoaepkaiue
29 OpraHUYeCcKUe CoeTUHEHus"
KonTtponsnas padora Ne2 " Kucnopona- u a30Tocoaepkaiiue OpraHnyecKue COeTMHeHHs "
30
buorexnonorus. I'eHHas, kinerodHas u
31 OuosoTHYecKas MHXCHEPUIUH)KCHEPHU,




HckyccTBeHHBIE MOAUMEPHI:LEILTYIOMI,
alleTaTHBIA  IIEJNK, BHCKO3a,  HeluiogaH.
Cunrernueckue mnoJiuMepbl. CHHTETHYECKUE

32 kayuyku. [1macTmaccel
Ilpakmuueckana  paboma  Ne3 "
33 Pacno3naBanue miactMacc U BOJIOKOH"
l'onoBas kouTponbHas padora Ne3 mo teme OCHOBHBIE KJIACChl OPraHUYECKUX COCTUHEHUH.
[IpenenpHBle W HENpeACTbHBIC YIICBOAOPOABL. KHCIOpOA- W a30TOCOIEpIKalIe OPraHuYeCKUE
coeMHEeHUS"
34
Ananus KOHTPOJIbHOU paboThL.
35 ITonBeneHMEe UTOTOB 3a roj

TemaTHyeckoe IVIaHUPOBaHWe Yy4eOHOro npeamera «Xumus» 11 kiaace
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