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Pabouas nporpamMma pa3paboTaHa Ha 0cHOBe aBTOpPckoi nmporpammal O.C.
["abpuensina, coorBercTByMOMIEH DenepanbHOMY KOMIOHEHTY TOCYJapCTBEHHOT O
cTaHjaapTa oO1ero 0opa3oBaHus U 1ONYyIEHHOH MUHUCTEPCTBOM 00pa30BaHUs U
Hayku Poccuiickoit denepanuu. (Pa6oune nporpammel k YMK O.C.I'abpuensin
Xumus 10-11 xnacewl/ M. IIpocBemienue ,

e [IporpamMma COCTaBJI€Ha U3 pacyeTa 4acoB, YKa3aHHBIX B 0a3UCHOM yuyeOHOM
IJIAaHE IIKOJIBI- 2 Yaca B HEJEII0,68 4acoB B roJI.

N3 HUX KOHTPOJIBHBIX PadoT — 2 4acoB, MNPAKTHYECKHUX PAdoT - 2 4acoB

Ili1anupyembie pe3yabTaThl OCBOCHHUS Y4eOHOI0 NMpeaMeTa

[Ipy u3ydyeHMH XMMHUU B IIKOJI€ OOECIEUMBACTCS JOCTH)KCHUE JTUYHOCTHBIX,

METanpeIMETHBIX U IPEAMETHBIX PE3yJIbTaTOB.

JIMYHOCTHBIEC:

B nieHHOCTHO-OpHEHTaIIMOHHOM cdepe:

BOCIIMTaHWE YYBCTBA TOPJIOCTU 32 POCCUICKYI0 XUMUYECKYIO HAyKy, T'YMaHU3Ma,

MO3UTUBHOTO OTHOIIECHUS K TPYY, LIEJIEYCTPEMIIEHHOCTH;

dbopMupoBaHue IEHHOCTH 370pOBOT0 M 0€30macHOro oopas3a >KW3HHU; YCBOCHUE

NpaBuUi WHAUBUIYATBHOTO M KOJUIGKTUBHOTO O€30MacHOTO TIOBEJCHUS B

Ype3BbIYAHBIX CUTYAIUSAX, YTPOKAKOMIUX KU3HHU U 300POBBIO JHOIEH;

dbopMHUpOBaHUE HKOJOTMYECKOTO MBIIIJICHUS: YMEHUS OIEHUBATH CBOIO

NEATENIbHOCTh M TIOCTYNKU JPYTHX JIIOAEH C TOYKH 3pPEHUS COXPaHEHHUS

OKpYXaIoIlel Cpelibl - TapaHTa >KM3HU U OJIaronoiayyus Jroeil Ha 3emIe.

2. B TpynoBoii cdepe: BOCIMUTAHWE TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY

nanpHenIen 00pa3oBaTeIbHON TPACKTOPHH.

3. B no3HaBaTeapHON (KOTHUTHBHOM, HHTEUICKTYyaIbHOWM) cdepe: hopMUpoBaHHe

YMEHUS YIPABIATh CBOEH NO3HABATEIBHON JEATEIbHOCTHIO;

pa3BUTHE COOCTBEHHOTO IIEJOCTHOTO MHPOBO33PEHHUSA, TMOTPEOHOCTH U

TOTOBHOCTH K CaMOOOpa30BaHMIO, B TOM YHCIIE U B pPaMKax CaMOCTOSITEIHHOU

NEeATENIbHOCTH BHE IIKOJIBL;

dbopMHUpOBaHME  OCHOB  JKOJIOTMUECKOW  KYIbTYphl,  COOTBETCTBYIOIIEH

COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO  MBIIUICHHS, pPAa3BUTHE ONBITA

AKOJIOTUYECKH OPHUEHTUPOBAHHOW pe(dIEKCUBHO-OLICHOYHOM U TMPaKTUYECKOU

NEATEIbHOCTU B )KU3HEHHBIX CUTYyaIUIX.

MeranpeaMeTHble:

llosnasamenvhuvie:

® CMOJIb30BAaHWE YMEHUN W HaBBIKOB pPA3JIMYHBIX BHJIOB TMO3HABATEIbHOMN
NEATEeNIbHOCTH, TPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHUSA (CHUCTEMHO-
WH(GOPMAIIMOHHBINA aHaJIN3, MOJCIUPOBAHUE) JUISI M3YYCHHS Pa3THIHBIX
CTOPOH OKPYXaKIIEeH JeCTBUTEIbHOCTH;

® CMOJIb30BAaHWE OCHOBHBIX MHTEJUIEKTYaJbHBIX ornepanuil: GopmMynrupoBaHUE
TUIIOTe3, aHalu3 W CHHTE3, CpaBHEHHE, O0000IIeHHe, CUcTeMaTh3allus,
BBISIBJICHUE TPUUYUHHO-CIIC/ICTBEHHBIX CBSI3€H, TOMCK aHAJIOTOB;

Pecynamusnule:



® yMEHHME TI'€HEpUpPOBaTh HJAEH U ONpPENENsATh CPEJACTBA, HEOOXOAUMBIE ISl UX
peanuzanuu;

® yMEHHME ONpeaeysaTb UeAM U 3aJayd JeATEeIbHOCTH, BBIOMpPATh CpeacTBa
peann3anuu UeNy U
MPUMEHSTh UX Ha MPAKTUKE;

® [UCIOJIb30BAaHUE PA3JIMYHBIX HMCTOYHUKOB JUIA  TOJYYEHHS XUMHUYECKOH
uH(pOopMaIu.

KOMMyHuKClmu6Hbl€.'

T'YMAHUCTUYECKUX M JEMOKPATUYECKUX LEHHOCTHBIX OpUEHTAIMH, TOTOBHOCTH
ClIe10BaTh JTUYECKMM HOPMaM TIOBEJECHHMS B  IIOBCEHEBHOM JKM3HH W
IPOU3BOJCTBEHHOU NESATENBHOCTH;

opraHu3anus CBO€Hl JKU3HMU B COOTBETCTBUM C OOIIECTBEHHO 3HAYMMBIMU
NpEeJICTaBIEHUSIMU O 3J0POBOM 00pase *KU3HHU, MpaBax U 00S3aHHOCTAX IPakIaHUHA,
LEHHOCTAX OBITUSA U KYJIbTYPbI, COLIMAILHOTO B3aUMO/IEHCTBHUS;

YMEHHE OILICHUBATh C TMO3UIMHA COLUUAIBHBIX HOPM COOCTBEHHBIE TOCTYNKH U
NOCTYTIKU JPYTUX JIFOAEH;

YMEHHS B3aMMOJIEUCTBOBATh C JIOAbMH, pabOTaTh B KOJUJIEKTUBAX C BBHIMOJIHEHUEM
pa3IMYHBIX COLMAJIBHBIX POJIEH, MPEACTaBIATh CeOsl, BECTU JIHUCKYCCHIO, HAamucaTh
IIMCBMO, 3asiBIICHUE U T. II.;

YMEHHUSI OPUEHTUPOBATHCS B OKPY)KAIOIIEM MHUpPE, BHIOMPATh LIEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOUX JCHCTBUSX U IOCTYIIKAaX, IPUHUMATh PEIICHUS.

IIpeameTHbIE:
1. B mo3HaBaTenbHOM chepe:
® 3HAHWE  OMNpENCICHUM  M3YYCHHBIX  TMOHSITHI: YyMEHHE  OMHCHIBATH
JEMOHCTPAIlMOHHBIE M CAMOCTOSITEIBHO ~ TPOBEJCHHBIE  XUMHUYECKHE
AKCIIEPUMEHTBI, UCTIONB3YS AJIA 3TOTO POTHOM S3BIK U SI3bIK XUMUMU;
® yMEHHE Pa3IN4aTh U3yUYCHHBIE KJIACCHl HEOPTaHMYECKUX COSUHEHUM, TPOCThIE U
CJIOKHBIE BEIIECTBA, XUMUYECKHUE PEAKLIUH, ONHUCHIBATH UX;
® yMeHHE KIacCUPUIIUPOBATh U3YUCHHBIC OOBEKTHI U SBIICHUS;
® CIOCOOHOCTH JeNaTh BBIBOJBI M yMO3AKIIOUCHUS W3 HAOIIOJACHHM, M3yYeHHBIX
XUMUYECKUX 3aKOHOMEpPHOCTEW, MPOTHO3UPOBATh CBOWCTBA HEU3YUYEHHBIX
BEILIECTB 10 AHAJIOTUU CO CBOMCTBAMU U3YUYECHHBIX;
® yMEHHE CTPYKTYypHUPOBATh M3yUEHHBIN MaTepuanl U XUMUYECKYI0 WH(POPMAIHIO,
MOJIYYEHHYIO U3 JPYTrUX UCTOYHUKOB;
® yMEHHE MOJEIHPOBATH CTPOCHUE ATOMOB 3JIEMEHTOB 1-3 MEepHOJ0B, CTPOCHUE
MPOCTBIX MOJEKY;
2. B 1IeHHOCTHO-OpHEHTAITMOHHOM cdepe:
® YyMEHHE aHAJU3UPOBATh W OLEHHMBATH MOCIEICTBUS ISl OKPYKAIOLIEH CpeIbl
OBITOBOM M  TPOU3BOJCTBEHHON JEATEIBHOCTH YENOBEKAa, CBSI3aHHOM C
nepepaboTKO BEIIECTB;
. B TpynoBoii chepe:

(%)



dbopMupoBaHuE HABBIKOB MTPOBOJAUTH XUMUUYECKUI IKCTIEPUMEHT;

4. B cepe 6e30macHOCTH KUZHEACATEILHOCTH:

YMEHHE pa3InyaTh ONacHble U O€30IacHbIe BEIIECTBA,;
YMEHHE OKa3blBaTh IEPBYIO IMOMOIIb IPU OTPABICHHUSX, OXOrax W JPYrux
TpaBMax, CBSI3aHHBIX C BEIIECTBAMHU U JAOOPATOPHBIM 000PYAOBAHUEM

COIAEPKXAHUME TEM YYEBHOI'O KYPCA

Beenenue

[Ipeamer opranuueckoit xumuu. OCOOCHHOCTH CTPOCHUS W CBOMWCTB
OpPraHMYEeCKUX COCIUHEHUN. 3HAYEHHE U POJIb OPraHMYECKON XMMHUHU B CHCTEME
€CTEeCTBEHHBIX HAayK M B XW3HHU oOmiecTBa. KpaTkuii odepk UCTOpPHUM pa3BUTHS
OPraHN4YeCKON XUMUH.

CrtpoeHue U KJIacCCH(PUKALUSA OPraHUYECKUX CoeIMHeHuil (61)

Knaccuduxaiys opraHudeckux COCIMHEHUN MO CTPOSHUIO «YTJEPOJHOTO
CKelleTay:  amnukinyeckue  (ajdkaHbl,  QJKEHbI, aJKWHBI,  aJKaJUCHBI),
KapOoIukinueckue  (IUKIOAJKAHBI W apeHbl) U  TeTePOIUKINYECKUE.
Knaccuduxanus opraHM4ecKux COeAWHEHMM MO (DYHKIMOHAJIBHBIM TPYIIIaM:
CIIUPTHI, (PEHOJBI, MPOCThIC IPUPHI, ATBACTHIBI, KETOHBI, KAPOOHOBBIE KHCIIOTHI,
CJIOXHBIE d(PUPHI.

Homenkiatypa tpuBuanbHas, panuoHanbHas u MIOITAK. PanunonanbHas
HOMEHKJIaTypa Kak npenamectBeHHUK HoMmeHknatypsl MIOITAK. Ilpuniunsl
oOpa3zoBaHus Ha3BaHuUU opranuyeckux coeauHennit mo MIOITAK: 3zamemenus,
pPOJOHAYAIbHONW  CTPYKTYpPbl, CTapIIMHCTBA  XapaKTEPUCTUYECKHX TPYMIl
(as1paBUTHBIN MTOPSATOK).

CrpykTypHass u30Mepus U €€ BUIbI: U30MEpHUSl «YIJIEPOAHOTO CKEJIETay,
U30MEpHUs  TOJNIOKEHUs1 (KpaTHOW CBA3M U (YHKIUOHAIBHOW  TPYIIIBI),
MeXKiaccoBass u3omepus. IIpocTpaHcTBeHHass u30Mepus U €€ BUJBL
reoOMETpUYeCcKass W ONTHYecKas. buonornyeckoe 3HAYE€HHUE ONTHUYECKOU
nzomepun. OTpakeHue OCOOCHHOCTEH CTPOEHHUS MOJEKYJT TeOMETPUYECKHX |
ONTUYECKUX NU30MEPOB B UX HA3BAHUSX.

JemoncTtpamuu. OOpa3npl  MPEACTaBUTENCH  pa3IUYHBIX  KJIACCOB
OpraHUYECKUX COCIMHEHUN W IIapOCTEP)KHEBbIE WJIM OOBEMHBIE MOJEIU HUX
Mojiekys. Tabmuiel «Ha3zBanue ankaHOB M aJIKWIBHBIX 3aMECTUTEIEH» W
«OCHOBHBIE KJIacChl OpraHuveckux coeauHeHui». lllapoctep:kHeBble MoOAEIU
OpPraHUYEeCKUX COCAMHECHUM DPa3JIMYHBIX KJIAcCOB. Moaenu MOJEKyJl H30MEpPOB
Pa3HbIX BUJOB H30MEPUH.

Yraesogopoas! (164)

[Tonsitue 06 yraeBogopoax.

Anxansl. T'oMmonorudeckuii psan u obmas popmyna ankanoB. CTpoeHHe
MOJIEKYJIBI METaHa W JpYyTruxX ankaHoB. M3omepus ankaHoB. dDusnmyeckue
CBOMCTBa ajKaHOB. AJKaHbl B npupoje. [IpombliuieHHbIe CIOCOOBI MOTYYEHHUS:
KPEKUHT allkaHOB, (pakuMOHHAasi rneperoHka HedTu. JlabopaTtopHbie CrocoObI
MOJIyYeHHUs alIkaHOB: CMHTe3 Bropiia, nexkapOoKCUInpoBaHuEe coyieil KapOOHOBBIX
KHUCJIOT, TUAPOIN3 Kapouaa antoMunus. Peakuuu 3amenienus. ['opeHue ankaHoB



B Pa3IMYHBIX YCIOBHSX. TepMUUYECKOE pa3NokKEHHE alKaHOB. M3omepuzamus
ankaHoB. [IpuMenenue ankaHoB. MexaHU3M peakuy paauKaIbHOTO 3aMEIICHNUS,
ero craguu. IIpakTHdeckoe HCHOJIL30BAaHUE 3HAHUM O MexaHu3Me (CBOOOHO-
paguKabHOM) peaklMii B MpaBWJIaX TEXHUKA O€30MacHOCTU B OBITY M Ha
MIPOU3BOJCTBE.

Huknoankaner. lIloHaTne O NOUKIOAJKaHAX HW KX  CBOMCTBAaX.
I'omonoruueckuit psan u odmas ¢opmyina IukioankaHoB. HanpsokeHue nukia B
CsHs, C4Hg u CsHip, xondopmammu CgHip. M3omepusi 1mukiioankaHoB (Mo
«YTJIEPOJTHOMY CKEJNETY», Yuc-, mpauc-, MeKKJIaccoBasi). XMMHUECKHUE CBOMCTBA
IUKJIOAIKAHOB: TOPEHUE, PA3JIOKEHUE, PAIMKAIBHOE 3aMEIlIEHUE, U30MEPU3ALTUSL.
Oco0bie cBOMCTBA IUKJIONPOIaHa, IIUKI00yTaHa.

Ankenst. I'omonorndeckuii psan u obmas popmyna ankeHoB. CTpoeHue
MOJIEKYJIBI 3TUJIEHA WU JPYyTUX aJKEHOB. M3oMepus ankeHOB: CTPYKTypHasi H
npoctpaHcTBeHHas. HomeHknatypa u  Qusnueckue CBOWCTBa — QJIKEHOB.
[TonyyeHue STWICHOBBIX YIVIEBOAOPOJOB W3 AJIKAHOB, TaJOT€HAJIKaHOB W
criuptoB. [lonmgpuszanusi m-CBSI3M B MOJIEKYJIaX aJIKEHOB Ha NMPUMEPE MPOIEHA.
[Tonsitue 06 wHaykTuBHOM (+1) sddexTe HA TpuUMepe MONEKYJIBI MPOICHA.
Peakiiuu  mpucoenuHeHus:  (FaJOTeHUPOBAHHE,  TUIPOTATIOTCHUPOBAHUE,
rUApaTamus, TUAPUpOBaHue). Peakiinm OKHUCICHUS U TOJIMMEPHU3AINN aJTKCHOB.
[IpumeHeHne aJKEHOB Ha OCHOBE HMX CBOMCTB. MeEXaHU3M peakiuu
ANEKTPOMUIBHOTO PUCOETUHEHUS K ankeHaM. OKHUCIIEHHE aJKEHOB B «MITKUX)
U <GKECTKUX» YCIIOBHUSX.

Anxunel. Tomonornyeckuid psan ankuHoB. OOmias gopmyna. CtpoeHue
MOJIEKYJIBl alleTWIeHa W JIpYyrux ajikuHoB. M3omepus anknHoB. HomeHkiarypa
allETUJICHOBBIX YIIIeBOJ0poaA0B. [lonyyeHne alkMHOB: METAHOBBIA U KapOUIHBIN
criocoObl.  ®Du3MYECKHe CBOWCTBA aJIKUHOB. Peakiuu  MpUCOSIUHEHHUS:
rajoreHUpoBaHUEe, TUAPOrajJoreHrupoBaHue, ruaparanus (peakuus Kydeposa),
ruapupoBanue. Tpumepuszanus anetusieHa B OeH3on. [IpuMeHeHue aaKUHOB.
Oxucnenue ankuHoB. OcoOble CBOMCTBA TEPMHUHAIBHBIXAIIKIHOB.

Ankaduenvnr. OOmas Qopmyna ankagueHoB. CTpoeHHE MOJICKYII.
N3omepua u HOMeHKIaTypa ankaaueHoB. Pusmueckue CBoWcTBAa. B3anmHoe
pacIoNOKEHHEe T-CBA3€H B MOJEKyJax ajKaJHeHOB: KyMYJIHPOBAHHOE,
COMpsDKEHHOE,  W30JaupoBaHHOE. (OCOOEHHOCTH  CTPOCHHSI  CONMPSHKCHHBIX
aJKaJueHOB, UX MOJy4YeHHE. AHAIOrMid B XMMHUYECKHX CBOMCTBaxX ajJKEHOB U
ankagueHoB. llomuMepuzanust ankaaueHoB. HaTypaldbHBII M CHHTETHYECKHM
Kayuykd. Bynkanuzanusa kayuyka. Pesuna. Pabotei C.B. JleGenena.
Oco0EHHOCTH peaklUil MPUCOETUHEHUS] K alKaJueHaM C COMNPSKEHHBIMHU TT-
CBA3SMU.

Ilpupoonvie ucmounuxku yeneeo00opooos. Hedth M ee mpoMmbIIIeHHAS
nepepabotka. DpakIMOHHAs TMEPETOHKA, TEPMHUYECKUNW U KaTAIUTHUYECKUU
kpekuHr. IlpupoaHsiii ra3, ero cocraB M NPAKTUYECKOE HCHOJIb30BaHUE.
Kamennsbiii yrone. KokcoBanne kameHHOro yriisd. [IpoucxoxkaeHue mpupoIHBIX
HMCTOYHUKOB YIJI€BOJAOPOAOB. PuUdopMUHT, alKuiaupoBaHUE U apomaTu3alus
HePTEenpoayKTOB.  DKOJOTMYECKHE AaCleKThl  JT00bIUM, TMepepadoTKu U
MCIIOJIb30BaHUs MOJIE3HBIX UCKOMAEMBIX.



Cnuprsl 1 ¢penosnl (194)

Cnupmuer. CoctaB u Kinaccupukanus cnuptoB. M3omepus cHoupToB
(monokeHrue TUIPOKCUIIbHBIX TPYIIN, MEXKKIACCOBAs, «YTJIEPOJHOTO CKEJIEeTa).
PuU3nUEeCKUEe CBOWCTBA CIIUPTOB, UX IOJyYeHUE. MeKMONEKyIsIpHast BOAOPOAHAS
cBs3b. OCOOCHHOCTU DJIEKTPOHHOI'O CTPOCHHUS MOJIEKYJ CIUPTOB. XUMHUYECKHUE
CBOMCTBa CIIUPTOB, OOYCIIOBJICHHbIE HAJIMYUEM B MOJICKYJIaX THUIPOKCUIBHBIX
rpymi: oOpa3oBaHUE aJKOTOJIITOB, B3aUMOJIEHCTBHE C TaJIOT€HOBOIOPOIAMU,
MEXKMOJIEKYJIIpHAsE U BHYTPUMOJICKYJISIpHAs JAeruapartanus, 3>Tepudukaius,
OKHCJIEHHUE W ACTHApUpoBaHre cUpPTOB. OCOOCHHOCTH CBOMCTB MHOTOAQTOMHBIX
cnuptoB. KadecTBeHHass peakiusi Ha MHOTOAaTOMHBIE CHUPTHL. BakHelue
npeacTaBuTenu cnuptoB. Dusnonornyeckoe ACHCTBHE METaHOJIAa W ATAHOJA.
Ankoronusm, ero nocienctsus. [IpodunakTrka amkoroiusma.

@Denonvi. Genon, ero puU3MUEcKre CBOWCTBA U MOJIy4eHHE. XUMHYECKUE
cBoMcTBa (peHOMA KaK QyHKIMS ero cTpoeHus. KucnorHeie cBolicTBa. BzaumHoe
BJIUSHUE aTOMOB WM TPYyNI B MOJIEKYJaX OpPraHUYECKHX BEIIECTB Ha IpUMEpe
denona. [Nonukonaencanus peHona ¢ popmanpaerugom. KauecTtBeHHas peakius
Ha (Qenon. Ilpumenenue ¢enona. Knaccudukanus ¢denonoB. CpaBHeHUE
KHUCIIOTHBIX CBOMCTB BEIECTB, COJACPKAIIUX THAPOKCHIBHYIO TPYIITY: BOJIBI,
OJIHO- U MHOTOATOMHBIX CIHPTOB, (eHoaa. DIeKTpoPuIbHOE 3amelieHue B
O0eH301pHO0M KoJblie. [I[puMeHenne npon3BoaHbIX (heHOA.

PacuerHnsle 3agaun. BeluncieHus 1o TEpPMOXUMHUYECKUM YPaBHEHUSIM.

JlemoncTtpanun. @usznyeckue CBOWCTBA 3TaHOJa, IpomaHoja-l1 u
Oyranouna-1. llapocTep>kHeBble MOJIETU MOJEKYIT U30MEPOB C MOJEKYJISIPHBIMU
dopmynamu C3zHgO u C4H300. KonmuecTBeHHOE BBITECHEHHE BOAOpOIA W3
cnupta HarpueM. CpaBHEHUE pEaKUUd TOPEHHS] ATUIIOBOTO M MPOIUIOBOIO
cnuptoB. CpaBHEHHME CKOPOCTEHM B3aMMOJAECHCTBHUS HATpuUs C O3TAHOJIOM,
IpoIMa”ojioM-2, TiuiepuHoM. [lomydenue mpoctoro »ddupa. Ilomyderue
cnoxHoro 3¢upa. [Tonyuenue steHa u3 sranona. PactBopumocts heHona B Boje
py OOBIYHOM W TOBBIIIIEHHON TeMrepaType. BeitecHenne ¢genomna u3 deHomnsta
HATpHs YroJbHOU KuciaoTon. Peakmus enona ¢ xmopumom xenesa (111). Peakmus
¢denona ¢ hopmanbaeTUIOM.

JlabopaTopHble onbIThl. 6. [locTpoeHue Mojaeneldl MOJEKyld U30MEpPHBIX
cnupToB. 7. PacTBOPUMOCTh CHUPTOB C PA3IUYHBIM YHCIOM aTOMOB Yriepojia B
BoJie. 8. PacTBOpMMOCTh MHOTI0OAaTOMHBIX CIIMPTOB B Boje. 9. BzaumojelicTBue
MHOTOATOMHBIX cHUpPTOB ¢ ruapokcuaom wmeau (l1). 10. BzaumoneiictBue
BOJHOTO pacTBopa eHosa ¢ GpOMHOI BOIOM.

Aabaernabl. Keronbl. Kap0oHoBbIe KUCJIOTHI

CrpoeHue MOJIEKYJ albJAeTHI0OB U KETOHOB, UX U30MEpHUs U HOMEHKIIATypa.
OcobeHHOCTH CTpoeHUS KapOOHWIBHOW rpymmbl. DuU3NYecKne CBOMCTBA
dbopmanpaernia U ero roMonoroB. OTHENbHBIE TPEICTABUTEIN aNbJICTUIOB H
KETOHOB. XHUMHUYECKHE CBOMCTBA albJIETU/IOB, OOYCJIOBJIEHHbIE HAIUYUEM B
MOJIEKyJde KapOOHWUJIBHOW TpyHIbl aTOMOB (TUIPUPOBAHHUE, OKUCICHHE
aMMHUAYHBIMM pacTBOpaMHu oOkcuja cepeopa wu ruapokcuma wmemu  (I1)).
KauecTBeHHblE  peaknuu Ha  anpieruabl. Peakiuss  MNOJUMKOHJEHCAIUU
dbopmanpaernaa ¢ ¢GpenosoM. OCOOCHHOCTH CTPOCHHS W XUMHYECKHX CBOWCTB



keToHOB. HykneoduibHOe NpHCOCIMHEHUE K KapOOHWIBHBIM COCIMHEHUSIM.
[Ipucoeaunenne nMaHOBOAOPOAA U TUAPOCYIb(UTa HaTpus. BzauMHoe BiIUsIHUE
aTOMOB B MOJIeKyJiaX. ['aJoreHupoBaHUE alIbJIETU]IOB U KETOHOB MO HMOHHOMY
MexXaHU3MYy Ha cBeTy. KauecTBeHHas peakiiusi Ha METUIKETOHBI.

Kapoonoevie kucnomwpr. CtpoeHue MOJEKYJl KapOOHOBBIX KHCIOT H
KkapOokcuibHOU rpynmnbl. Knaccudukanus 1 HOMEHKIaTypa KapOOHOBBIX KUCIOT.
dusnyeckue CBONCTBA KapOOHOBBIX KHUCIOT U HMX 3aBUCUMOCTH OT CTPOCHHS
Monekyn. KapOoHoBble KUCIOTH B mpupoje. buomorudeckas posib KapOOHOBBIX
kucior. OOmue CBOWCTBA HEOPraHMYECKUX M OPraHUYECKUX  KHUCIOT
(B3anMoO/ICMCTBUE C METAJIaMHU, OKCHUJAMH METaJUIOB, OCHOBAHUSIMHU, COJISIMHU).
BnusiHue yrieBogopoaHOTO pajauKaia Ha CHUIy KapOOHOBOW KHCJIOTHI. Peakius
sTepuUKaIMU, YCIOBUS €€ MPOBEJASHUsS. XUMUYECKHE CBONCTBA HEMPEAEIbHBIX
KapOOHOBBIX KHCIIOT, 00YCIIOBJICHHbIE HAIMYUEM T-CBS3U B MoJieKyne. Peakiuu
AEKTPOPUIBLHOTO 3aMEIIEHUSI C y4aCTUEM OCH30MHON KUCIIOTHI.

Jlemonctpamum. IllapocTepkHeBble MOJEIU MOJEKYJ ajbJAeTHJA0B U
U30MEpPHBIX MM KeTOoHOB. OkxuclieHHe OeH3albpAeruaa Ha Bo3ayxe. Peakius
«cepeOpsiHoro 3epkana». OKkucIeHHe aibaeruaoB ruapokcuaom wmean  (11).
3HaKOMCTBO € (DU3UYECKMMHU CBOWCTBAMHU HEKOTOPBHIX KapOOHOBBIX KHCIIOT:
MYpPaBbUHOM, YKCYCHOM, IPOIMMOHOBOM, MAacCJAHOM, IIABEICBOW, JMMOHHOM,
OJICMHOBOM, CTE€apUHOBOM, OeH30iHONW. Bo3roHka OEH30MHOW  KHCIOTHI.
OTHollleHrEe Pa3IMYHBIX KapOOHOBBIX KHCJIOT K Boje. CpaBHEHUE KUCIOTHOCTHU
cpeabl BOJOHBIX pAacTBOPOB MYpPAaBbHMHOM M YKCYCHOM KHUCJIOT OJWHAKOBOM
MOJISIPHOCTH.

JlabopaTopubie onbIThl. 11. [TocTpoeHne Moaeneil MOJIEKyJI U30MEPHBIX
anbpACTHIOB U KeTOoHOB. 12. Peakmus «cepeOpsiHoro 3epkana». 13. OkwucieHue
anpaerunoB  ruppokcupoM  wmeau  (I). 14, Oxwucnenwe OeH3anbaeruia
KHUCIIOPOJIOM Bo3ayxa. 15. CpaBHEHHE CHIIBI YKCYCHOW W COJITHOM KHCJIOT B
peakuusx ¢ nuHKoM. 16. CpaBHEHHE paCTBOPUMOCTH B BOJIE KaPOOHOBBIX KUCIIOT
U ux coyieid. 17. B3aumoseiicTBue KapOOHOBBIX KHCIIOT C OCHOBHBIMH OKCHIAMU,
OCHOBaHUSMH, aM(POTEPHBIMHU TUIPOKCUIAMHU U COJISIMHU.

CioxkHbIe 3PUPBI U KUPBI

Ctpoenne crnoxHbIX 3¢upoB. M3oMepust cloxHBIX 3HUPOB («yTIECPOTHOTO
CKeneTay M MexkiaccoBas). Homenkiarypa cnoxxabix 3¢gupoB. OOpaTUMOCTb
peakuuu dTepudUKAINKN, TUAPOIU3 CIOXKHBIX 3QupoB. PaBHOBecue peakiuu
stepuduKanuu — THApPONU3a; (GAKTOPhl, BIUSAIONME Ha Hero. Pemenue
pacyeTHbIX 3aJay Ha ONpEJEeJeHUE BbIXOJA MNPOJAyKTa peakuun (B %) oOT
TEOPETUYECKHA BO3MOYKHOTO, YCTAHOBIIEHHE (POPMYIIBI U CTPOCHUS BEIIECTBA TIO
MPOAYKTaM €ro cropaHusi (WM ruipoyin3a).

Kupwvr. )Kupel — cnoxxaple d2QUpHl TIULEPUHA W KapOOHOBBIX KHUCIOT.
CocraB u crpoeHue xupoB. HoMmenkmnarypa u kimaccupukamus xupoB. Macna.
Kupet B npupone. buonornueckue QyHkuuu kupoB. CBOICTBA KUPOB.
OwMbUICHHE XKUPOB, MojydeHue Mbiaa. OObACHEHHE MOIOIIUX CBOWCTB MbIJA.
IunpupoBanme >xunkux >xkupoB. Mapraput. [lomstme o CMC. OObscHenue
Mmotorux cBoricTB Mbita 1 CMC (B cpaBHEHHH).



JemoncTtpanuu. [lonyyeHue MNpUATHO MAXHYIIETO CJIOXKHOTO 3dupa.
OtHomieHue Kk OpOMHOI BOJE M PACTBOPY IEpMaHraHatra Kajius MpelelbHON U
HemnpeaenpHoil  kapOoHOBBIX KkucaoT. IllapocTep:kHEBbIE MOJENU MOJEKYI
CIOXHBIX 3(UPOB U M3OMEPHBIX UM KapOOHOBBIX KHCJIOT. OTHOIICHUE
CIIMBOYHOTO, TIOJICOJTHEYHOTO W MAIlIMHHOTO Macjia K BOJHBIM pacTBopaM Opoma
Y TIepMaHraHata Kajusl.

JlabopaTopublie onbIThl. 18. [locTpoeHne Mojeneit MOIEKyaI U30MEPHBIX
KapOOHOBBIX KHUCJIOT U CJIOXKHBIX 3(dupoB. 19. PacTBOpUMOCTh KUPOB B BOJIEC U
OpraHUYECKUX PaCTBOPUTEIIAX.

JKcnepuMeHTaIbHBIE 3a1a4un. 1. PacriosHaBanue oOpas3IoB CIMBOYHOIO
Mmaciia u Maprapusa. 2. [Tonyuenne kapOOHOBOM KUCIOTHI U3 MbLIA.

YriaeBoasbl

Momno-, nu- u nonucaxapuabl. [IpeacTaBuTeny Kaxa0i rpymnimsl.
buonorudeckas pons yriaeBogoB. Mx 3HaueHue B )KU3HH YeI0OBEeKa U 00IIeCTBRa.

Momnocaxapuow. T'moko3a, ee Qusnyeckue cBoicTBa. CTpoeHue
MOJIEKYNbl. PaBHOBecuss B pacTBOpE TJIIOKO3bl. 3aBUCHMOCTh XWMHYECKHX
CBOMCTB TJIIOKO3bI OT CTPOCHMsI MOJICKYJbl. B3aumoneicTBrue ¢ THUAPOKCHUIOM
menu (1) mpu koMHaTHOM TemmepaType U HarpeBaHWM, dTepUPuUKaIUs, PEeaKIusl
«cepeOpsiHOTO  3epKayiay, TUIApUpOBaHUE. Peakmuum OpOKEHHUS  TITIOKO3BI:
CIIUPTOBOTO, MOJOYHOKHCIOTO. ['Mroko3a B mpupojne. buonoruueckas posb
III0KO3bl. [I[puMeHeHne III0KO3bl HA OCHOBE €€ CBOMCTB. DPyKTO3a Kak H30Mep
I0KO3bl. CpaBHEHUE CTPOEHHSI MOJEKYJ M XUMUYECKUX CBOWCTB TIIOKO3bI U
bpykTO3bl. PPYKTO3a B MPUPOJIE U €€ OMOTOTUYECKAs POJIb.

Ilonucaxapuoe. Kpaxmain u 1esuirono3a (CpaBHUTENbHAS XapaKTepHUCTHKA:
CTpO€HHue, CBOMCTBa, Ouosormueckass  poiib). @Duznyueckue  CBOMCTBA
MOJIMCAXapHUI0B. XUMHUYECKHUE CBOMCTBA MOJIMCaXapHU/IOB. I'maponus
nonucaxapuoB. KauecTBeHHas peakuusi Ha KpaxMmain. llonmcaxapuabl B
npupoje, ux Ouonorudeckas poib. [Ipumenenue nmonmucaxapunos. [lonarue 06
UCKYCCTBEHHBIX BOJIOKHaX. B3anmozaeiicTBUE LIEIUTI0I03bl C HEOPTAaHUYECKUMH U
KapOOHOBBIMHU KHCJIOTAMH — 00pa30BaHUE CIIOKHBIX 3(PUPOB.

Jlemoncrpamuu. OOpas3ipl  YIVIGBOJIOB W M3JICIMA W3 HHUX.
B3aunmopeiictBue caxapossl ¢ rugpokcugoM meau (ll). Ilomywuenue caxapara
KaJIbLIUS U BBIACJIEHUE caxapo3bl W3 pacTBOpa caxapaTa Kanbuus. Peakius
«CcepeOpsHOTO  3epKama» JUisl TJIIOKO3bl. B3auMopjeicTBHME TIIIOKO3BI  C
(byKCUHCEpHUCTONW KHCIOTOW. OTHOIIEHHWE PACTBOPOB Caxapo3bl U MaJbTO3BI
(makTo3b1) k rugpokcuay wmeau (ll) npu HarpeBaHun. O3HaKOMIIEHHE C
¢u3nUecKUMHU CBOMCTBAMHM IIEJUTIONO3bI M KpaxMmana. HaOyxaHue 1esmTrono3sl u
KpaxMmana B Bojie. [lonyueHre HUTpaTa HEeTI0NI03bI.

JlaGopaTtopHblie onbIThl. 20. O3HaKOMIIeHHE C (PHU3UYESCKUMH CBOMCTBaAMHU
rmoko3bl. 21. B3aumopelictBue rioko3bl ¢ rugapokcuaom meau  (l1) mpwu
OOBIYHBIX YCJIOBUSIX M MOpH HarpeBaHuu. 22. B3auMmojelcTBUE TIIOKO3bI U
caxapo3bl ¢ aMMHUAYHBIM PAcTBOPOM OKcHuja cepedpa. 23. KucnoTHeI rugponn3
caxapo3bl. 24. KauecTBeHHass peakiuss Ha Kpaxman. 25. 3HAKOMCTBO ¢
KOJIJIEKIMEW BOJIOKOH.



JKcnepuMeHTaIbHbIE 3a4a4M. 1. Pacno3HaBaHnue pacTBOPOB TJIFOKO3bI U
ruiepuna. 2. OnpeneneHne HAIMUUS Kpaxmania B MeJie, xjie0e, MaprapuHe.

A3oTcoaep:Kalue opraHu4eckue coeanuenus (94)

Amunvr. CoctaB u crpoeHue amuHoB. Knaccudukauus, wuzomepus u
HOMEHKJIaTypa aMUHOB. Anudarudyeckue aMmuHbl. AHWIMH. [lonydeHue aMUHOB:
ATKAJMPOBAHUE AaMMMaKa, BOCCTAaHOBJIEHHWE HUTPOCOSTUWHEHUHN  (peakius
3unuHa). dusznueckue CBOWCTBA aMUHOB. XHMHUYECKHE CBOMCTBA aMHHOB:
B3aUMOJICHCTBUE C BOJLOM M KHUCJIOTAaMH. ['OMOJIOTMYECKUH psifi apOMaTUYECKUX
aMHHOB. AJIKWJIMPOBAHUE W AllUIMPOBAHUE aMUHOB. B3anMHOE BIIMSIHHE aTOMOB
B MOJIEKYJIaX Ha MpUMEpe aMMHaKa, anu(aTH4ecKuX U apoMaTUYECKUX aMUHOB.
[IpumeHeHne aMUHOB.

Amunokucnomot u oeaku. CoctaB U CTPOCHHE MOJIEKYJ aMHHOKHUCIIOT.
N3omepus aMUHOKUCIOT. JIBOMCTBEHHOCTh KHUCIOTHO-OCHOBHBIX CBOMCTB
AMHHOKHUCJIOT U €€ MPUYMHBI. B3auMoneiicTBUE aMUHOKHUCIOT C OCHOBAHUSIMM.
B3anmopelicTBue aMHHOKHCIIOT C KUCIOTaMHU, 0Opa30BaHHE CIIOXKHBIX A(UPOB.
OO6pazoBaHre BHYTPUMOJICKYJISIPHBIX cojiel (OumosisspHOro wWoHa). Peakmus
MOJIMKOH/ICHCAIIUM aMUHOKHUCIOT. CUHTETHYECKHE BOJIOKHA (KAampoH, SHAHT U
np.). buonorudeckas ponb aMuHOKUCIOT. [I[puMeHEHNEe aMHUHOKHUCTIOT.

benku kak mnpupomHeie Ouomnonumepsl. [lenTupnHas rpyrma aToMoB H
nentuaHas cBs3b. l[lentuapl. benku. IlepBuuHasi, BTOpUYHAs W TpPETUYHAs
CTPYKTYpbl O€JKOB. XHMHYECKHE CBOMCTBa OEJKOB: TOpPEHHE, JeHaTypalus,
TUIPOJIN3, KAYECTBEHHBIE (IIBETHBIC) peakinu. buonorndeckue ¢GyHKIUNU OEITKOB.
3naueHue OenkoB. YeTBepTUYHAs CTPYKTypa OEJIKOB Kak arperanus OeJKOBBIX U
HEeOeJIKOBBIX MoJIeKyJ. ['mobanbHas npobiieMa OETKOBOTO TOJIOAHUS U MYyTH €€
peueHus.

Hykneunosvte kuciomol. OOUU TIJIaH CTPOCHUST HYKIEOTUA0B. [ToHsATHE
O MUPUMHUJIMHOBBIX M IIYPUHOBBIX OCHOBaHMsX. [lepBuuHas, BTOpUYHAs U
TpetnyHast cTpykTypbl MoJiekyJsibl JIHK. buomormueckas pons JIHK u PHK.
I'ennas umxenepuss u OuorexHosnorus. TpaHcreHHble (OPMBI >KHUBOTHBIX U
pacTeHui.

Hdemoncrpamuun. duszmyueckne  CBOWCTBA  METWJIAaMUHA. [opeHue
MeTWIaMHUHA. B3auMoaelcTBre aHWIMHA U METUJIAMHHA C BOJOW M KHUCIOTAMU.
OtHomienne OeH30la W aHWIMHA K OpomHON Boge. OkxpamiuBaHWe TKaHEH
AHWIMHOBBIMU  KpacuTemsiMu. OOHapykeHne (yHKIMOHAIBHBIX TpPyHIm B
MOJIEKYJIaX ~ aMMHOKMCIOT.  HeWTpamu3anuss  men0o4d  aMUHOKHUCIOTOM.
He#iTpanuzamust KUCIOTHl aMUHOKHUCIOTON. PacTBopeHne m ocaxkjeHue OenKoB.
Henatyparusi 06enkoB. KauecTBeHHble peakiuu Ha Oenku. Mojeau MOJEKYJIbl
JNHK u paznuunbix BugoB modekyn PHK. OO6pasupl npoaykToB NHUTaHUS W3
TPAaHCT€HHBIX (OPM pPACTEHUM U IKUBOTHBIX; JIEKAPCTB U IMPENaparos,
M3TOTOBJIEHHBIX C MIOMOIIBI) T€HHOW UHXEHEPHH.

JlaboparopHblie onbIThl. 26. [locTpoeHne moaene MOJIEKY U30MEPHBIX
aMuHOB. 27. CMenmBaeMoCTh aHWIMHA ¢ BOA0M. 28. OOpa3oBaHUE COJIEH aMHUHOB
¢ kuciotaMu. 29. KauecTBeHHbIE peakluy Ha OCJIKU.

buosiornyeckn akTuBHbIe BelecTBa (84)



Bumamunwt. Tlonstue o Butamunax. Mx kiaccudukanus u 0603HauCHUE.
Hopw™mbl noTpebnenus BuTamMmuHoB. BogopactBopumbie (Ha npuMepe Butamuna C)
U KUpOpacTBOpUMbIE (Ha mpumepe BUTaMUHOB A u D) Butramunsl. [lonstue o0
aBUTAaMUHO3aX, TUIEp- M TUNOBUTaMUHO3aX. lIpodunakruka aBUTaMHUHO30B.
OTtaenbHbIE MPEACTaBUTENN BOJOpAacTBOpUMBIX BuTaMuHOB (C, PP, rpynnel B) u
XKUpopacTBOpuMbIX BUTaMUHOB (A, D, E). Ix Guonoruueckas poib.

Depmenmur. 1lonsatue o pepMeHTaX KaKk 0O OMOJOTUYECKUX KaTaIU3aTOpax
0eJIKOBOM MpHUpOAbl. 3HaYeHUE B OMOJIOTUU U MPUMEHEHHUE B MPOMBIIIEHHOCTH.
Knaccuduxanus dpepmentoB. OcoOEHHOCTH CTPOECHHSI M CBOMCTB (EPMEHTOB:
CEJIEKTUBHOCTh U 3((PEKTUBHOCTh. 3aBUCUMOCTh AaKTUBHOCTU (pepMeHTa OT
temnepatypsl 1 pH cpeabl. OCOOEHHOCTH CTPOEHHUS U CBOMCTB B CPaBHEHUH C
HEOpPraHMYEeCKUMU KaTalnu3aTopamu.

I'opmonwt. llonsiTie 0 rTOpMOHaX Kak OMOJIOrMYECKH aKTUBHBIX BEIIECTBAX,
BBIMOJHSIOIKUX JHAOKPUHHYIO PETYISIUI0 KU3HEEATEIbHOCTH OPTraHU3MOB.
Knaccudukanus  TOpMOHOB:  CTEpPOMJIbI,  MPOU3BOAHBIE  AMUHOKHCIOT,
MOJIMTICTITUIHBIE U O€JIKOBbIe TOPMOHBIL. OT/AENbHBIE MPEACTABUTENN TOPMOHOB:
ACTPAJINOJI, TECTOCTEPOH, MHCYJINH, aJipEHaTNH.

Jlekapcmea. lloHatne o JekapcTBaXx Kak XHMHOTEPANeBTUYECKUX
npenaparax. ['pymnmbl JiekapcTB: cyibdamuabl (CTPENnToIua), AHTUOMOTUKHU
(meHuuIIIMH), acnupuH. be3omacHele cmocoObl MPUMEHEHUs, JIEKapCTBEHHbIE
¢dopmbl. Kpatkue wuctopuyeckue CBEACHUS O BO3HUKHOBEHHM U Pa3BUTHH
XUMuoTepanuu. MexaHu3M JIEeMCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IPENapaToB,
CTPOEHHE MOJIEKYJ, IPOTHO3UPOBAHUE CBOMCTB HA OCHOBE aHAJIM3a XUMUYECKOT O
CcTpoeHusi. AHTUOMOTUKH, UX KIacCU(PUKAIMS O CTPOCHHUIO, TUILY M CIEKTPY
neuctBus. Jlucbakrepuos. HapkoTuku, HapkoOMaHus U €€ Mpo(HuIaKTHKA.

JemoncTpanuu. OOpa3ipl BUTAMUHHBIX TpernapaToB. [lonMBUTaMUHBL.
Nnmoctpanun dhotorpaduit >)KUBOTHBIX ¢ pa3IMYHBIMU (JOpMaMU aBUTAMHHO30B.
CpaBHenue ckopoctu pasnoxkenus HyO, moxa aeiictBuem pepmenta (karanasbl) u
Heopranndeckux karaiamsatopoB (Kl, FeCl;, MnO,). Ilnakar uiau kogorpamma ¢
N300paKEHNEM CTPYKTYPHBIX (OPMYI ACTpaanoia, TECTOCTEPOHA, apeHaNHA.
BzanmogpeiictBue aapenanmmnnaa ¢ pactBopom FeCls. benkoBas nmpupoma nHCyIMHA
(uBeTHBIC peaknuu Ha Oenku). [lmakaTel unu KogorpamMmsel ¢ popmynamu amuaa
Cynb()aHUIIOBON KHUCIOTHI, IUTHUAPOGDONTHEBOM U JOKHOW AUTUAPOdOIUEBOI
KHUCIIOT, OCH3WITICHUIIWJUTNHA, TETPAIUKIINHA, [lehoTakcuMa, acupuHa.

Jla6opaTopubie onbiThl. 30. OOHapyXeHHEe BUTAMUHA A B PaCTHUTEIILHOM
macine. 31. O6napyxenue ButamuHa C B s0mounom coke. 32. OOHapyxeHUE
ButamMuHa D B xentke kypuHoro sitna. 33. ®depMEHTaTUBHBIA THAPOJIH3
KpaxMaJia MmoJi AeMcTBHeM amuiasbl. 34. PaznoxxeHne nepokcuja BOAOPOaa MO
JNEVCTBUEM KaTajasbl. 35. [[eiicTBUE NeruaporeHa3bl Ha METUIICHOBBIM CHHUM. 36.
HcnbiTanne pacTBOPUMOCTH aJpeHAIMHA B BOJE M COJSHOW Kuciore. 37.
O6HapyxeHue acnupyHa B TOTOBOM JIEKapCTBEHHON Qopme (peakuueit
TUAPOJIU3a WIH LIBETHOM peakiueil ¢ cynbaTtom Oepuins).

TeMmaTHueckoe INIAHUPOBAHUC



No [ara Ha3zBanue pasznena, tema ypoka Komnuec
OK TBO
P [lo | ®aktu
a 9acoB
IUTaHY | YECKHU
Benenne 1
1/1 [Ipenmer opranmyeckoit xumuu. Opranuyeckue 1
BEIIIECTBA
Teopusi cTpoeHne OpraHuYecKuX coeTUHEHMIt 6
2/1 Teopust CTpOeHHsI OpraHUYECKUX COETNHEHUIN 1
A.M. bytnepoBa
32 Crpoenue aroma yriiepoaa 1
4/3 BanenTHble cocTosiHUSI aTOMa yriiepoia 1
5/4 Knaccudukanus opraHndeckux coeTMHEHUH 1
6/5 OCHOBBI HOMEHKJIATYPbl OPTraHUYECKUX 1
COEeIMHEHUN
716 Thnbl XUMHUYECKHUX PEAKIIUNA B OPraHUYECKON 1
XUMHUHU
YriaeBoaopoabl 16
8/1 YraeBonopoasl. [IpupoaHbie ICTOYHUKH 1
yIIEBOAOPOIOB
9/2 AJKaHBI 1
10/3 XVMHUYECKHE CBOWCTBA AJIKAHOB 1
11/4 AJTKEHbI 1
12/5 AJTKEHBI 1
13/6 AJTKUHBI 1
1417 AJKUHBI 1
15/8 Ypok - yrpakHeHHE 1
16/9 AJTKa e HBI 1




17/10 XHWMHUYECKHAE CBOMCTBA aJIKAIUEHOB. 1
HarypanbHblil 1 CHHTETUYECKUN Kay4yKH.
Pesuna
18/11 [{ukmoanKkaHsl 1
19/12 ApOMaTUYECKHUE YTIEBOAOPOBI 1
20/13 ApoMaTHYeCKHe yriIeBOA0POIbI 1
21/14 Ypok-yrnpaxHeHUE 2
22/15 [loaroToBKa K KOHTPOJILHON padboTe 1
23/16 Kontponbshas pabora Nel «YrneBoaopoibl U ux 1
IPUPOTHBIC UCTOUYHUKI
Kucsopoaconep:kamme coeIMHeHUSA 19
24/1 CrapThl 1
25/2 CrapThl 1
26/3 deHoTbI 1
27/4 AJnbaeruapl 1 KETOHBI 1
27/5 AJnpneruabl 1 KETOHBI 1
28/6 [ToBTOpEHNE U 3aKpeIIeHHe U3YICHHOTO 1
MaTepuaa 1o crupTam, heHoaM u
KapOOHWIBHBIM COSAMHCHUSIM
29/7 KapOoHOBbIE KUCTOTHI 1
30/8 KapOoHOBbIE KUCTOTHI 1
31/9 3akperuieHue U3y4eHHOro MaTepuaia o TemMe 1
«KapOoHOBBIE KUCTOTHI»
32/10 CnoxHbIe 2QUPHI 1
33/11 Kupsi 1
34/12 [ToaroToBKa K KOHTPOJIBHOU paboTe 1
35/13 KonTposbHas padora Ne2 1




«Kucnopogoconepxaiiyue coeMHEHUS»

36/14 VYriieBoapl, UX KiIaccu(pUKaUs U 3HaUECHUE

37115 Momnocaxapunbl. ['ekco3bl. ['roko3a.

39/16 XYMHUYECKHE CBOWCTBA IIII0OKO3bI. [Ipumenenue
TITEFOKO3BI

40/17 [Tonucaxapuapl.

41/18 Kpaxman .Ienmronosa

42/19 Ypok-ynpaxHeHuE

A3oTcoaep:Kalme coeMHEHUS

43/1 AMMHBI

44/2 AMMHBI

45/3 AMUHOKHCIIOTHI

46/4 AMUHOKHCIIOTHI

4715 benku

48/6 benku

49/7 HyxkienHOBbIE KHCITOTHI

50/8 HyxkienHOBbIE KHCITOTHI

51/9 [Mpaktuyeckas padora Nel «MaenTudukamms

OPraHUYECKUX COCIUHCHUI

buosornyecku aKTUBHbIE COeAMHEHUS

52/1 Butamunst
53/2 Butamunst
54/3 depMeHThI
55/4 depmeHTHI

56/5 I'opMoHBI




5716 I'opmoHbI
58/7 JlekapcTBa
59/8 JlekapcTBa
HckyccTBeHHBIE U CHHTETHYECKHE
opraHuveckKue coeJInHEeHUs
60/1 HckyccTBeHHbBIE TOJIUMEPHI
61/2 HckyccTBeHHbBIE TTOJIUMEPHI
62/3 CuHTeTHYEeCKHE MOTUMEPDI
63/4 CuHTeTHYEeCKHE TOTUMEPDI
64/5 [Ipaktuueckas pabora Ne2 «PacrnoznaBanmue
IUIACTMACC ¥ BOJIOKOH»
65/6 [TonumepHbIe 1 BOJIOKHUCTHIE MAaTEPHUAIIBI
66/7 [TonumepHBIE ¥ BOJIOKHUCTBIE MaTEpUAIIbI
67 [ToBTOpEeHue
68 [ToBTOpEHuUe




Jucm Koppexmupoeku padoueit npozpammol

Kiacc

HazBanue
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TEMBI

JlaTta
MPOBEJICHUS 110
IJIaHy
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Jata
MIPOBEICHHUS
1o gaxkrty







