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TYCIHIIPME JKA3BA

Ock1 barmapinama opta sksHe sxoraps! GLiM Herisinme OKyFa TYCYLli TalanKepiepre, coHaaii-
aK M. Kosbibaer atsmnarsr Conryerik Kasaxcran yuusepcureri 6B01519 «Xamvas IP» 6iniv bepy
Oarmapnamachk! OOMEIHITIA TYCETIH IIETeN A3aMaTTaPhIHA apHATIFaH KipicIie eMTHXaH —
OHrIMeJIeCy IiH MasMYHBIH aiKbIHIaIIEL. Kipicne emtuxan GarnapiaMacsl TEXHHKATBIK JKOHE
KaCINTIK, CORIaki-aK KoFapsl O1IiMHIH MEMITEKeTTIK YKaITBFa MiHACTT] OLTiM Oepy cranmapTeHa
ColKec a3ipIeHIeH.

Barnaprama « XuMust JKoHe XUMUSITHK TEXHOIOTHSUIAPY KadepackIHa a3ipIeHTeH HKate
6B01519 «Xumus IP» Ginim Gepy GarnapnamackiHa apHaJFaH. barpapnamana eMTuxanisl
YHBIMIACTBIPY 5OHE OTKI3Y JKOHiHAETT KAl MOTIMETTED, TANATKEPICPIiH TEOPHAIBIK AAHBIHIBIK
IeHTeHiH al Kb Iali TEIH TaKBIPEIITAp MEH CypaKTap Tiz6ec, op moH OoHBIHIIA sxedueTTep Tizimi,
conjaii-ax 6aranay KpuTepHiliepi KAMTBLIFaH.

OHrimenecy GaphiChiHia Tanamkep 3 GimiMiH Kepcerim, KoHLUFan CypaKTapra KbICKa opi
HaKTHI xayar oepe Oyl Tuic.

NOACHUTEJBHAS 3AINMMCKA

Hacrosmas mporpamma ompezensier conepikanue BCTYIHTEILHOTO SK3aMeHA
- cobecenoBanne abUTypueHTaMH Ha 0a3e CPEJHETO ¥ BBICIIErO 00pa30BaHHA, a TaKKe
HWHOCTpaHHbIX rpaxial, moctynaromux B CKY wum. Kossibaesa no manpasienuo 6B01519
«Xumus IP». ITporpamMma BCTyHTENbHOTO 3K3aMena pa3paboTana B coorsercTBHE ¢ TOCO
CPEHEr0 CIIENUabHOr0 M BRICIIETO 00PA30RAHHMA.

Ilporpamma  paszpabotana Ha kadenape «XUMHA M XUMHUECKWE TEXHONOTHHY U
npeanHasHadeHa s 6B01519 «Xumus IP». B mporpamme comepkaTcs oOmive cBemeHHs 06
OpraHu3alliu H MPOBEJSHHH 5K3aMCHA, IepeveHb TeM M BOIPOCOB, 3HAHHE KOTOPHIX ONpPEHesseT
TEOPETHIECKUH YPOBEHE MOJTOTOBIECHHOCTH HOCTYHAIOMHK, CIMCOK ITMTEPATyphl MO KakKIOH
JUCIMIUIMHE, KPUTEPHH OICHUBAHNS,

Bo Bpems cobGecemoBaHus abMTYpPHEHT NOJKEH IOKA3aTh 3HAHHA H YMETB Kparko H

TIOHATHO OTBEYATH HA 33JaHHBIC BOIIPOCHI.



Ilen 1 3ama4M:

1. OueHka OOmMEX 3HAHMA W YPOBHS MOATOTOBKH abuTypucHTa B OONACTH XHMHHA H
OUOJIOTHH.

2. Onpenenedne abUTYyPHEHTOB, KOTOPLIC 00Iama0T JIOCTATOUHBIM MOTEHIHATIOM U
YCIENIoro 00y4eHus 10 DAHHOM [IPOTpaMMe.

3. Buiseneswe  crmocobHocTell  abuTypueHTOB K AHATUTHYECKOMY  MBIIUICHHIO,
JTOTHYECKOMY MBIIIICHHIO H PEIICHHIO npoOueMm.

4. QueHka YpOBHA 00611e06pazoBaTebHOH  IIOATOTOBKH aburypHeHTa B IPEAMETAX,
BKHBIX [UIS JIAHHOU oOpazoBaTeNbHON ITPOrpaMMBL.

Crpykrypa H KPATePHHA OLCHNBAHNA cofece0BANMS
' (¥
BeryimnrensHoe co0ece0Banre IPOBOAUTCA B o(naiin Gopmare.

1. CrpyrTypa

Bompocsl 10 HHUKTaM XMMHAIECKHEX 1 BUONOTHYECKHX JUCIUILIMH!
- obmast XUMHA

- HEOpraHU4eCKas XUMHs

- opraufuecKas XuMus

- QOTalnKa,

- 300J10I' 1S

- aHATOMHS UETTOBEKA.

Bpewms, 0TBOAMMOE Ha IOJIOTOBKY ABUTYPHEHTA K yCTHOMY OTBETY II0 JIAHHOMY BOTIPOCY, HC
npeppimact 20 munyT. Ilocne 3aBepIIeHHI [OJTOTOBKH abWTYPHEHT OTBEYAET Ha BOMPOC H HA
JONOMHUTENBIbE W/ YTOYHSIONME BOMPOCHL TICHOB xoMuccnn (He Gosnee 15 MuHyT),
cOOMOICIIIEM YCTAHOBIEHHOM OUEPENHOCTH.

i

2. Kpurepun oucHHBAHMHA codeceoBaAHUS

Ne | ['pyiina Bonpocos Bansl
1 [lonnManue, BepHas HMHTEPIPETALH 3aaHHON TEMBbI 1-10
ponpoca M CIOCOOHOCTh €e  copMyIrpoBaTh M
WATTOIKHTE. OTBET YeTKO CTPYKTypHpoBaH. OTCYyTCTBHE
OTCTYIUIEHHE OT 33/IaHHOH TEMBL.

2 VueHie MCIONb30BaTh IMOHATHS JUls  PACKPLITHA 1-10
32/[AHHONW TEMBI; BEPHO HCIOIB3YCMBIE [OHSITHA H
cpszu  Mexay HuMM. OTCyTCTBHE omubOK IIpH
11CII0J1b30BAHAH HayYHBIX TEPMHHOB.

Hroro 20

MUHIMAIbHOE — KONMYECTBO — OalioB  MONTBEPKIAIOMEE  YCICHIHOC NPOXOMKACHHE
cobecenosanug — 20 6aios.

Boupochl AJsi NPOBeIeHHs coDece0BaHu 110 o0pasoBaTeIbHOI mporpamMme
6B01519 Xumus IP
3. - na Owse cpeiHero o0pa3oBaHuA
- 11a Gase BHICIIETO 0OPAa3OBAHUS
- HLIOCTPAHHBIE TPAXK/IAHE
{.  CoBpeMEHHBIE TIPEACTABICHHA O CTPOSHUH aTOMA, COCTOIHMC U JBHKEHHE IEKTPOHOB
B aToOMe, KBAHTOBBIC drcia, Ipuaun aymm, mpasnio I'yuma, npasmwia Kie4koBeKoro,
H30TONbL.
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[Tepuomyeckuit 3aK0H U MEPHOJUYECKAs CHCTCMA B CBETE YYEHHA O CTPOCHHH aToMa,
XUMHYCCKHH 3MEMEHT: KIacCH(pHKANHsA, XapaKTepHUCTHKA, 3JIEKTPOOTPHLATEILHOCTh
XUMHYECKUX 3JIEMEHTOB, CTPYKTYpHBIE YacTHUBI BEIIECTBA: aTOM, HOH, MOJIEKYTIA H HX
XapaAKTEPUCTHKH.

[Togarre 0 PaTHOAKTHBHOCTH ATOMOB XHMMMUECKHX 3JIEMEHTOB M €ro 3HA4CHHE,
BATEHTHOCTh M BallGHTHBIE BO3MOKHOCTH aTOMOB, CTCICHb OKHCICHHUS aTOMOB,
NEePHOIMYHOCT U3MEHEHHsS CBOMCTB BIEMEHTOB B IVIaBHBIX MOATpyNIax u ICPHOMax,
LICPUOLMYHOCTE H3MEHEHHU OKUCIMTENLHO-BOCCTAHOBUTENBHEIX H KHCIOTHO-OCHOBHBIX
cpoiicT MeTalia W HeMeTalllla, BBICIIHX OKCHIOB M THIPOKCHIOB, BOAOPOIHBIX
COCIMHEHTH.

Fapnas »IeKTpOHHAS MPHPOAA BUIAOB XHMHYECKOHM CBA3H, KOBAICHTHAA XHMHYECKad
CBY3L, CBOMCTBA KOBAICHTHON XMMHYECKOH CBA3M, JOHOPHO-AKIENTOPHBIN MEXaHH3M
o0pasoBaHmss KOBAJISHTHOM CBA3M. MOHHAS XHUMHYecKas CBA3k W HOHHBIC
KPUCTATUIMYECKHE PEIIETKH.

Metanueckast CBSI3b U METAIUIMYECKAs] KPUCTAIIMYECKAs PELIeTKa.

Bosopoasas cBA3h: MEKMOIEKYIAPHAS, BHY TPHMOJIEKYIISPHAs, MEXaHM3M 00pasoBaHus
I C¢ SHAUCHHE.

['10puau3anus aroMHBIX opOuTamei (sp, sp, sp’ ruGpPHIA3allAN) U TEOMETPHS MOJIEKYT,
JUBHCHMOCTB CBOMCTB BEIIECTB OT XMMHUYECKOI0, 2JEKTPOHHOIO ¥ MPOCTPAHCTBEHHOIO
CTPOCHHS MOJIEKYJI, B3AUMHOI'0 BIMAHHS aTOMOB.

DIIEKTPOJIN3 PACTIIABOB B PacTBOPOB COJIEH.

[IApon3 conelt, BoIopoaHbii nokasarens (pH) pacTBopoB KHCIOT, MEN0YeH, CONCH.
CropoCTh XUMHYECKAX Peakinil # (aKTopsl, BIMAIONINE HA HEE, 3aKOH JISWCTBYIOIINX
MACC, KATATH3ATOPEI 1 HHTHOUTOPHI, KaTalli3: TOMOTEHHBIH H T€TePOreHHbIH.
NiMUYECKOe paBHOBECHE H YCJIOBHS €0 CMEILEHHA, KOHCTaHTa PAaBHOBECH:A, ITPHUHLHII
Jlellarense-bpayna.

MeTaIbl © HEeMEeTAUIBL: XUMUYECKHE 3JIEMEHTH] U NPOCThIE BEIECTBA. CPABHUTEIbHAS
XAPAKTEPUCTHKA CTPOCHHS aTOMOB METAJITIOB [JIABHBIX IMOJIPYII X HEMETAJITIOB.
3aKOHOMEPHOCTH H3MEHEHMS CBONCTB HEMETAIUIOB U METAUIOB H MX COEJIHHCHHH B
llepHoJax M TPYINax, HAXOXICHHE METAUIOB, HEMETANIOB M HX COCIUHEHHH B
1|pHUpOIe, OCHOBHBEIE MECTOPOKAEHH METa/lI0B M HemeTa)ulos B Kasaxcrare.
llonuKeHHe S-3JIEMEHTOB B IICPHOJAMYECKOW CHCTEME XHMHYECKHX JJIEMCHTOB,
0cOBCHHOCTH CTPOEHHSI MX aTOMOB, CpaBHEHHE METAJNIMYECKHX, BOCCTAHOBHTEIIBHBIX
CBOMCTB.

Meap, IHHK, JKENe30, XpPoM: HaxoXJeHue B Npupone, IolydeHue, (Qu3nueckue u
NHMUYUECKHE CBOMCTRA.

[Monosxenue d-31eMEHTOB B MEPUOANYCSCKOM CHCTeMe, OCODEHHOCTH CTPOEHHs HX
{ATOMOB.

flolioskenne p-2NEMEHTOB B IEPHOAMUYECKON CHCTEME XHMHYCCKHX OJJIEMCHTOB,
OCUUCHHOCTE CTPOEHHE HX aTOMOB,

AJIKOMHHEHE H ero CoeqaHeHs. AM(OTEPHOCTh alIOMUHHA, OKCHAA U THAPOKCHIA.
Asor, gochop, UX KHCTOPOTHBIE COSIUHEHMS U UX CBOMCTBA. AaMMMAK, COIH aMMOHHS
u ux cpoicrsa. CpoMcTa paszdapneHHod ¥ KOHIEHTPHPOBAHHOM A30THOH KHCIIOTEL
Hurrpars: u oOHapyKeHHE HUTPAT-HOHA.

Cepa W ee OKCHJIBI, KUCTIOTLI, CBOIicTBa pa30aBieHHON M KOHIEHTPHPOBAHHOH CEPHOH
KIICTIOTBI, CYIb(AThl B X CBOHCTBA, 0DHAPYKEHUE CYTb(aT-HOHA, TalOTeHEL
OpraiuuecKas XMMUS — XMMHS OPTaHHYCCKUX COEIMHEHHH yrjaepora. 0COOEHHOCTH
CTpuCHMS aToMa yIJIepojd, THOpHAH3alus OpOHTAIH aToMa yriepozna (Sp-, sp?-, sp°-
rUOpUIM3ANMA) B OPTAHHYECKHX COEIMHEHHAX, (POPMBI MOJIEKYJ, BAJICHTHBIC YTJIBL,
Biljlbl, MEXAHH3MBI BOSHMKHOBEHHSI M SICKTPOHHAS MPUPOJA XMMHUECKHX CBA3€H B
OpranMYecKdX COCOHHEHMsAX, KOBaJEHTHAasd CBA3b, €€ JUIMHA, IIPOCTPAHCTBCHHAA
1l paBNeHHOCTD, QHEPTHS, G, CBSI3H. BOLOPOJHAS CBA3E.
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Teopus XHMHYECKOTO CTPOCHHS OpraHAueckux coeaunenuit A.M.Byrieposa u ee
OCHOBHBIE IIOJIOKEHHS, 3HAYEHHE TEOPUHM XHUMMUYECKOTO CTPOEHMs, IIOHSATHE O
CBOOOAHBIX pajMKalaX H MX 3HAYEHMH B JKM3HHM JKHBEIX OPraHH3MOB, B3aHMOCBA3DL
HEOPraHUYeCKHX H OPTaHHYECKHX BEIICCTB.

Knaccubukanysa 1 HOMEHKIATYpa OPraHHYecKHX BEINECTB, (YHKIMOHAIBHBIC PYIIII,
YrJIEBOAOPOObl, KHCIOPOACOACDIKAILMC, a30TCOACIKalliue COCAHHCHHA, NOHATHC O
rOMOJIOTHH H TOMOJIOTAX, H30MEPHH M H30Mepax, 3HaucHHe OpraHMYeCKUX COCTUHEHUMI
B HPpUPOJE H FKHU3HH YEIIOBEKA, POJIL Ka3dXCTaHCKHUX YYCHEIX B CTAHOBJIICHHH H PasBHTHH
OPraHuYecKOr XUMHUH.

AJIKaHpl, TOMOJIOTMYECKHMI psi ¥ o0mas (opmyia ajkaHoB, CTPOEHHE MOJEKYIIBI
MCTAHA M €ro TOMOJIOTOB, Sp° THOpHIM3aHUsA, HM30MEPHS W HOMEHKIATYpa AIKAHOB,
HAXOKICHAE alKaHOB B IIPHPOJE, (PM3MYECKHE M XMMHUYECKHE CBOMCTBA, pPEaKLHH
3UMEUICHHS: TaJOTCHHPOBAHME H HUTPOBAHME, TOPEHHE, TEPMHUYECKOE pa3lIoKeHHE,
NMPUMEHEHHE aJKaHOB, CHHTE3bl Ha OCHOBE MeETaHa, IPOMBIIUICHHEIE CIOCOOEI
I10JIy4eHUS: KPEKHHT alKaHOB, ()paklMOHHAd IeperoHka Hedrw, naboparopHble
CHOCOOBI MOTYYEHHA: CHHTE3 BIOPLA, MHAPOJIH3 KapOH/(a aJFOMHHHS.

ATKEHBI, TOMONOTHYECKHH pam 1 obmad QopMmyna alkeHOB, CTPOECHHE MOIEKYIBI
YTHJICHA U €T0 TOMOJIOTOB, Sp° MUOPHIM3ALHs, HOMEHKIATYpa ATKEHOB, CTPYKTYpHAs H
IIPOCTPAHCTBEHHAs M30MEpHH, (PU3UYECKUE CBOWCTBA, IOJIYYEHHE STHICHOBBIX
VIIIEBOJOPONOB; XMMHYECKHE CBOMCTBA: peaklUH NPUCOSIUHEHHsA (TaJOTCHUPOBAHHUE,
[ApOrajJJOreHUPOBaHUe,  THApaTalus, T'UIPUPOBAHUE)JIPAaBHIO  MapKOBHUKOBA,
OKIICJIEHNE, PeaKIIis MOIMMEPH3allii aJIKCHOB, IIOJIUITHIICH, IPUMEHEHUE alTKEHOB.
AJIKMHBI, TOMOIIOTHMYECKMH psAJl @JIKMHOB, 00mas (opmyna, CTPOCHHE MOJIEKYJIBI
alCTUIeHa H JOpYTHX alKHHOB, Sp TuOpuAu3anus, HOMEHKJIATypa H H30MEpHs
AICTHEHOBEIX YTIEBOMOPOMIOB, TONYYeHHE ANETWICHA METAHOBBIM M KapOWIHBIM
criocobaMy, (QHU3MYECKHe CBOMCTRA, XUMHUYECKHE CBOMCTRA: PEaKIMH IPHCOeIHHEHHS
(rajloreHHpOBaHHE, CHIPOral0or€HUPOBaHHE, ruparanus, THAPHPOBAHHE),
TpHUMEpH3aus aueTHieHa B OeH30l1L, IPUMEHEHHUE aJIKHHOB,

Apensl, 0eH3071 — NPEeNCTaBUTENEL apeHoB, CTPOCHUE MOJIEKYIBl OEH30/1a, H30MEpHS U
HOMEHKJTATypa apeHoB, UX MOJIydeHHe, FOMOJIOTH GeH30/a, (PH3HIYECKHE U XUMIUeCKHe
cpoficrea OeH30Ma, peakUHM 3aMeIleHMs ¢ ydacTHeM ©O€H305la: raJoreHHpOoBaHHE,
ILHTPOBAHHE, PEAaKUHH TNPHCOeNUHEHHsa OeH30ma: THAPHPOBaHHE, IaloreHHpOBaHHUE,
OKHCNEHMe, TONYoJ — roMoJior 0eHsoja, CpaBHEGHHE CBOHCTB OeH30la H TOJYyoOna,
IPHMEHEHHE apeHOB.

Kiiacen(uxarnms, HOMEHKIATypa KHCIOPOICOASPIKALIHX OPTaHUYECKHX COeIMHEHHI,
CIIMPTBIL, COCTAB M KIacCH(UKALUs CIUPTOB, NPEJENbHBIE OIHOATOMHBIE CIIHPTEHL,
FOMOJIOTHYECKMH Pl OJHOATOMHBIX CIHPTOB, o0Iuas (opMyna, H30MEpHs CIHPTOB,
()1319ECKHE CBOMCTBA CIIMPTOB, HX IOJyYeHHE, MEKMONEKY/IpPHAsA BOIOPOIHAS CBA3b,
ocoOeHHOCTH DJIEKTPOHHOI0 CTPOSCHHA MOJIEKYJI CIIHPTOB, XHMHYCCKHE CBOMCTBA
ClHEPTOB!: BBaHMO,[[EI:'ICTBHe C METALTAMH, TaJIOTEHOBOJOPOAAMHA, MEXKMOJICKYIApHad W
LY TPUMOJIEKYJIIpHast Aeruaparanus, sTepuGuKanus, OKUCICHHE M IACTHIPHPOBAHHE
CHIPTOB.

AJIBACTHIBL, CTPOCHHE MOJIEKYJI M IOMOJIOIMYECKMH pPsji albIEerdioB, H30MEpHA H
HOMCHKIIATypa, CTPOCHHE KapOOHMIIBHON Ipynimbl, ero ocoDEHHOCTH, IOIyYEHHE,
(zudeckue H XUMHYECKHE CBOlicTBa, mpuMeHeHnue. DHU3HYECKHE CBONCTBA
{popManpaeruaa M €ro  roMoJoros, OTHCNILHBIE IIPEACTABUTENH  albJETHIOB,
NIIMUYECKHE CBOWCTBA  allbJeruyoB, OOYCIHOBIEHHLIE HAIMYHEM B  MOJEKYIE
kapOOHUIIBHOM IPYNIBI aTOMOB (PHIPHPOBAHUE, OKHCICHHE ), KaUeCTBEHHBIE PeaKkiiy Ha
aibJIeTHIEl (OKHCIEHHE aMMHaYHBIMH PacTBOpaMH OKCHZIa cepedpa B THAPOKCHIOM
wet (11)), peaknms MONMMKOHEHCANME GopMalbaeruia ¢ GeHoIoM.

KapGoHoBble KHCTOTBI, CTPOEHHE MOIEKYJ KapOOHOBHIX KHCIOT M KapOOKCHIBLHOM
IpyINBL, —KIacCH(UKAIMS, HW30MepHs ¢ HOMEHKIAaTypa KapOOHOBBIX — KHCIIOT,
1apOOHOBEIC KHCIOTH B NPHPOJE, MPUMEHEHHe KapOOHOBEIX KMCJIOT, (pM3HYECKHE
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cBoiicTBa KapOOHOBBIX KHCIOT H WX 3aBHCHMOCTH OT CTPOCHHSA MOJICKYJ, XHMHYECKHE

cBOHcTBA KapOOHOBBIX KUCJIOT: B3aUMOJICHCTBHE C METaUIaMH, OKCHIAMH METAaJJIOB,

OCHOBAHMAMH H COJAMHM, BIMAHHE YTIEBOJOPOAHOTO pajHKala Ha CHIIy KapOOHOBOMH

KUCJIOTBI, peaknus 3TepudUKalud, YCIOBHS ©¢ IIPOBEICHHA, HEMpeIebHbIC

KapOOHOBBIE KUCIOTHI, UX CTPOCHUE U XUMHUECKUe CBOMCTBRA.

Xapaxrepuctuka [lonkmacca Beicune paxku. PacnpocTpanenue, 3HaueHHe B IPHPOLE H

XO3ACTBEHHON AEITENBHOCTH HeJIOBEKA.

Cemeficto 3nmaku. O0wmas xapakKTepHCTHKa, PacPOCTPAHEHUE, 3SHAYCHHUE B IIPUPOJIE U

XO3SICTBEHHOM AeITeIHHOCTH UeI0BeKa.

Knace Mnexomuraronige. DKojJorudeckue rpynnsl. OcoOEHHOCTH CTPOCHHS B CBA3H C

pa3iuYHBIMH YCIOBHAMH 00U TaHUA.

Mopdomnorus u GyHKIoHupoBanue pudocom. Pabounii LUK prOOCOMEL.

Vaenne Y. JlapBuna 06 uckyceTBeHHOM oTOOpe. [IpuHIun «MoOHOQUIHMY.

Otnenr l'onmocemennele. O0mias XapakTepHCTHKa, 3BOTIOHMOHHO TPOJBHHYTHIE

[IPH3HAKH, PACIPOCTPAHEHHE UCIIONB30BaHHE B KU3HH UCIIOBEKA.

Crpocuue sapa, €ro posb B kierke. Mopdonornyeckoe cTpoeHHE U XUMHYECKHIA COCTAB

xpomocoM. CriocoOb! YIIaKOBKH XPOMOCOM.

Crpoenne U GYHKIHY ILIACTH/L

lIpoMcxokaeHHEe IIBETKOBBIX pacTeHHMil. XapakTepHble O0COOCHHOCTH HX KIIacCoB,

paclpocTpaHeHue, poilb B IPUPOLE U X03sHCTBEHHOI NesTeNLHOCTH YeI0BeKa,

(JcoOeHHOCTH BHYTPEHHETO U BHEIIHETO CTPOCHUSA NITHI] B CBA3H C IPUCIIOCOOIICHUEM K

NOJICTY.

llapereo ['pubel. OO0miast XapakTepUCcTUKa, pACIPOCTPAHEHUE, POIIb B IPUPOJIE U KUZHU

yejloneka.

O0mast xapaktepuctuka CemeiictBa CrnoxHonBseTHble. PaciipocTpaHeHne, 3HaAYE€HUE B

1IPUPO/IE U KU3HH YEI0BEKa.

Obuias xapakrepuctuka Knacca Kocrtabie peiObl. brosiorudeckue rpymmst peio.

JludepeHnmanus Tena, 0cOOSHHOCTH pazMHOMKEHHUS, 3HaUeHHEe BOJOpOCIell B MpHpoe

1i ZKHM3HH 49CJIOBCKA.

O0mas xapaktepuctuka Tuna Kumeunononocraele. CuCTEMaTHKA U 3HAYECHHE.

[lpucnocoOneHne Kk Ha3eMHOHW KH3HU M M3MEHEHHE OCOOEHHOCTEH CIIOPOHOIICHHUS ¥

IpidoB.

[Caccnduranust  coeiMHeHWH  KocTel, WX  (DYHKIIHOHANBHEIE  OCOOCHHOCTH.
}CllpCpI:IBHbIC COECMHEHHA KOCTeH HEPECIIa.

O0mas xapakrepuctuka Tuna Konpuarsie yepsu. CUCTEMATHKA U 3HAYCHUE.

CrpyKkTypHBIE KOMITOHEHTHI, KiacCH(pUKanusi W (YHKIHOHATBHEIE OCODEHHOCTH

PUCTHTEIBHBIX KIETOK.

JBOJIHOLMA HEPBHOH CHUCTEMB] M OPIraHOB 4yBCTB OECII03BOHOYHBIX KUBOTHBIX.

C110cOOBI JBIXaHUS ¥ THIIEL CTPOEHNUS OPTaHOB AbIXaHUs ¥ YIeHHCTOHOTHX.

O0uast xapakrepuctuka Knacca Pentunuu. [Ipucnocobnenns K pa3siuyHbIM YCITOBHAM

CYILECTBOBAHMS.

DBOJIOLMS OPraHOB KpOBOOOpAILLEHHS XOPJOBbIX IKMBOTHBIX.

BrcHee cTpoeHue, 0COOEHHOCTH PA3MHOXKEHUS U pa3BuTUs Mrnokoxux.

LoJib1110# 1 MauIblii Kpyrd KpOBOOOPAIIEHHS, UX 3HAUEHHE.

OnopHO-ABHTAaTENbHAS CHCTEMA KIETKH (IIUTOCKETET).

CiicrTemMa KOKHBIX TIOKPOBOB: CTPOEHHE, KENe3bl M MPOU3BOJHEIE KOXKU.

Cuiinnoit Mo3T: QYHKIINH, BHEITHEE H BHYTPEHHEE CTpoeHHe, 000I0UKH MO3Ta,

Luonornueckue memOpansl. Moaenu memOpaH, CBOHCTBA.

lipokapuotsl u 2ykapuoThl. OcoOSHHOCTH CTPOEHHsI DPACTHTEIBHOH H >KHBOTHOMH

KICTIKH.



4. 9pnebuet / JInTepatypa:

1.

10.

11.

13,

14.
15.

16.

Epemeesa H.E., JIsicos A.B., Ilonkosa E.I'. u np. Xumust: Yuebnux ana 10-11 knaccos.
— M.: [Ipoceemenue, 2019.
senosa H.b. m np. Xumus: YaeOnuk s cTyeHToB By308. — M.: Axamgemus, 2018.

Cemenor H.H. O0mias u HeopraHuueckass Xumus: YueGHUK OIsl By30B. — M.: Briciag
mxkona, 2017.
Kore EJL, Tumodeer H.II. Heoprammueckas xumusa: Y4eOHHK 114 By3oB, — M.

Bricuag mxomna, 2018.

Kogampuyk I'.II. w gp. Heoprammueckas xumusa: Y4eOHUK U XUMHYECKHX
cnenuansHocTed By30oB. — M.: Briciast mkona, 2017.

Mypaeses B.B., Opnos B.H. Opranngeckast xumusi: Y4ueOHHK st By30B. — M.: Beicmas
wkosa, 2019.

Copoxun B.JL., [llectonanor M.A,, ®omuuer A.A. Opranudeckas XuMus: YueOHHK JUIS
XUMHYECKHX CIIeIHANBHOCTeH By30B. — M.: bunowm, 2018.

Kysuenos C.A., Bonkoa E.A., 3axapos B.Il. Opramuueckas xumwusa: Y4eOHHK JUIA
cTy1eHTOB By30B. — CII16.: Jlans, 2017.

boranuka. B geTeipex Tomax. (ArTopel: benskora [ A., Tumonnn A.K. u ap.). - M., 2006,
2007, 2009.

Haepuwunnckuit @.4., Bacunses B.J[., Mamaxos B.B. 3oosorus mno3oHO4YHBIX. - M.:
Axanemus, 2012,

Pynnepr 2.2., ®@okc P.C., bapuc P.J. 3oonorus OecnozroHouHBIX. B 4-x Tomax. — M.:
Axajenmus, 2008.

. CepeOpskopa T.M. w np. boranuka ¢ ocHoBamu (QuTONEHOJOTMH: AHATOMHS H

Mopdoliorus pacreruii. - M., 2006.

Encnesckuit A.I'., ConoeeBa M.I1., Tuxomupor B.H. boranuka BeICHINX HJIM HA3E€MHBIX
pactennii. - M. 2004,

Canun M.P., bumuuy I'.JI. Araromus yenopexa. Kuuru 1, 2. — M.: Ouukc 21 Bek, 2003.
Kypenuna M.M., Oxwurosa A.Il., Hukutuna A.A. Anatromus genoseka. — M.: BJIAJTIOC,
2003.

Hayunas snexrponnas oubnnorexa eLIBRARY.RU www.elibrary.ru



Magcarrapsbl MeH MIHAETTEpI:

1. XUMHUs JKaHe OMOJIOTHS CalachlHIarbl TAMAIKEPAIH JKaIIbl O1IIMI MEH NalbIHIBIK JEHISHIH
Oaranay.

2. Ocnbl Oargapnama Oo#bIHIIA TabBLICTHI OKY YILIIH JKETKUTIKTI aneyeTi Oap Tamamkepiepmi
AHBIKTAY.

3. Tanankepiep/iH aHATHTHKAIBIK O#lay, JIOTHKAILIK oiinay >koHe IpobieManapipl HIEHLy
KaOimeTTepiH aHBIKTAY.

4. Ocpl 6inim Gepy Oarmapiamachl YITH MaHBI3/IBI JOHIep OOHBIHINA TAaTaKepJiH alIbl

Oimim Gepy nenreiin daranay.

OHrimMesecyi 6aranay KypbLIbIMbI MEH KpPHTepHilIepi
i

Kipicne cyxdar onaiis Gpopmarra eTkizinel.

8 KypsuibiMbl

XUMHSIBIK KaHe OUOIOTHSUIBIK, TP HUKIIaphl OolbIHIa cypaKTap:
- JKalIIbl XMMUs

- OefOpraHuKaILIK XUMHUS

- OprasuKanbIK XHMHUsL

- DOTaHMKa;

- 300JI0THs

- AtamM aHaTOMHSICHL.

Tanankepai ochl Macese OOMBIHINA aybi3lia Kayanka JaibiHaayra OemiHred yakelir 20 MHHYTTaH
acraiapl, JlalblHIBIK asKTalFaHHAH KeHiH Tajankep cypakka skoHe Komuccus MylienepiHiy
KOCBIMILIA JKoHe/HeMece HaKTHUIANTEIH CcypakTapeliHa (15 MHHYTTaH achaidThiH) OenriuieHreH
Ke3eKTLIKT] CaKTall OTBIPBIIN XKayar Oepesi.

2. Cyx0arTni DaFanay KpuTepHiiiepi
Ne | Cypaxrap To0bI Bawisl
1 CypaxTeiy  OepinreH TakeIphlOBIH  TYCIHY, JTYPBIC 1-10

TYCIHJIIPY 3KOHE OHBI TYXKBIPbIM/IAY JKOHE TYKBIPBIMAAY
my™mkiamiri. Kayanm HakTel KypbuibiMaanraH., JKok
OepiireH TaKBIPBIITAH IIETTHY.

2 bepinren TakpIPBIITHL Ally YIUiH YFRIMOAPAB! KOJIaHa 1-10
6iny; JyphIc KONJAHBUIATEIH YFRIMAAD KIHE ONapAblH
apacelHnarbel OaiimaHpicTap. PBUIBEIME TepMuUHAEPAI
KOJIaHvaa KaTemiKTepaiH 60TMAayEL.

bapnairst 20

OHIIMeNecy 1iH CITTI OTKEHIIrIH pacTaiThIH eH a3 6aymr cansl-20 6ast.

3. 6B01519 Xumun IP
Oitim Oepy Garjapiiamacekl 6olibIHIIA JHIIMe/IECY 0TKI3yre aDHAJIFAH CYpPaKTap

- opra OLnim Oepy GazackiHa
- JKOFapsI OimiM OazackIHIA
- IETeJN a3aMaTTapbl

1. ATOMHBIH KYPBUIBIMBI, ATOMJAFLl JIEKTPOHAAPABIR KyHl MEH KO3FAIbIChl, KBAaHTTHIK
canpap, Maymu mpuamuni, Uyan epesxeci, Kineukosckull epekenepl, H30TONTAp TYyPansl 3aMaHayH

uaesAaiap.



2, IleproaTelx 3aH JKOHE NEPUOATHIK JKYHe aTOMHBIH KYPBUIBIMBI Typamsl LTIMAI eckepe
OTBIPBIIL, XUMHSIBIK DIEMEHT: XUMUSIIBIK JIE€MEHTTEPAIH XKIKTE/1yl, CUIIATTaMAackl, 2EKTPTEPICTiri,
3aTThIH KYPBUILIMJIBIK OOIIIEKTepI: aTOM, HOH, MOJICKYJIA JXaHe ONapIbIH CHIATTAMAJIAPEL

3. XUMHAJILIK 3]IEMEHTTED aTOM/APLIHBIH PaIZHOAKTHBTIIIIT KOHE OHBIH MOHI, aToMIap/IbIH
BaJCHTTLNIN MEH BAJIEHTTUIK MYMKIHIIKTEpI, ATOMIAPIBIH TOTBIFY JSPEIKEC], HETI3rl Killi TomTap
MEH HepUOATapAarbl 3JIEMEHTTEPAIH KaCHETTepiHiH e3repy >KHiNiri, Metaur MeH OefiMeTasIbH,
AKOFapsl OKCHATEP MEH THAPOKCHITEP/AIH, CYTerl KOCHUIBICTAPBIHLIH TOTBIFY-TOTBHIKCHLI3NAHY JKoHE
KBIIIKBLUT-HET 131K KACHETTEPIHIH ©3repy KUUIIri Typallbl TYCIHIK.

4. Xumusnelk  Oalilanplc  TYprepiHiH OipbIHFA SNEKTPOHIBIK TaOWFATHI, KOBAJICHTTI
XMMHSUIBIK Oajimanplc, KOBAIEHTTI XHMUANHIK OaHTaHBICTHIH KacHeTTepi, KOBAJIEHTTI OaMiaHbic
TY3YALH [OHOPILIK-AKLEITOP/BIK MEXAHW3Mi. HOHJBIK XHUMHSUIBIK OaiflaHplc JKOHE MOHJBIK
KPHCTAJIJALIK TOpaap.

5. Merann GaiinaHbIChl XOHE METAIT KPUCTATABL TOP.

6. Cyreri OaiilaHpICBl: MOJIEKYIaapalblK, MOJNEKYNAIMIITIK, TY3UTy MeXaHW3Mi JKoHE OHBIH
MAaHBbI3BI.

7. AroMaplk  opOurtansmapiasl  Oynawjgacteipy  (sp, sp2, sp3 OymaHmacTeIpy) IKOHE

MOJIEKYJalap/blH, ~ TEOMETPUSCHI, 3aTTapAblH KACHETTEPIHIH MONEKYJIaNapIblH  XHMUSIIBIK,
SNEKTPOHIBI JKIHE KEHICTIKTIK KYPBUIBIMBIHA TAYETALTIr, aTOMIAPIBIH €3apa acepi.

8. bankeimanap MeH Ty3 epiTIHAINEPIHIH JIEKTPOIIH3I.
9. Ty3gapae ruaposusi, KBINIKLUTAAP, CLATINEp, TY34ap epiTiHALIepiHiH cyTeri KepeeTKimi
(pH).

10.  XuMBSANLIK peakiyusiapblll KLUTAAMIBIFEL JKoHE OFaH ocep eTeTid (akropiap, acep eTeTiH
Maccaap 3aHbL, KaTaau3aTopiap MEH UHIHOUTOpIIap, KaTaius: OIpTeKT] dKoHe reTeporeH il

11.  XUMMANBIK TeNe-TeHIIK )KIHE OHBIH OPBIH ayBICTRIPY HIAPTTAPHI, TEIE-TEHIIK KOHCTAHTACKI,
Jlelllatenve-bpayn mpuniri.
12. Merangap men Oeiimeraniap: XUMHSUIBIK 3JEMEHTTED MEH KapamaibIM 3aTTap. Herisri kimi

ronTap MeH OelMeTanjap[blH  METala  AaTOMAAPBIHBIH  KYPBUIBIMBIHEIH  CaJIBICTBIPMAIEI
CHIIATTAMACHL

13, Kesenmep wMmen Tonrtapiarkl OefiMeTangap MeH METAIOApALIH OKSHE  OJNApIBIH
KOCBUIBICTAPBIHBIH KAaCHETTEPINII 03Tepy 3aiIbUILIKTaphl, METAIAAPAbIH, OeHMeTalIapaslH KoHe
OJIap/IbIH KOCBUIbICTApBIHBIH TaburatTa Oonywl, Kazakcrangarsl metanjgap MeH OelMeTaaapibiH
HETI3I] KeH OpPBINIAPEL

14, XuMMHAJIEIK DJIEMEHTTEPIIl] HEPUOATHIK JKyHeCIHJeri S-31eMEHTTepAIH OpHEL, OJap/BIH
aTOMIAPBIHBIH KYPLUIBIMIBIK €PEKIIEIIKTEP], METAIUI, TOTHIKCHI3/IaHY KACHETTEPIH CATBICTHIPY.

15, Mblc, MBIpBIII, TEMIp, XpoM: TabuFaTTa HOITy, aly, (PU3UKATBIK XKIHE XHMUSIBIK KaCHeTTepi.
16.  Tlepuoxpreik xyifeneri d-siieMeHTTEpIAiH OpHBI, ONAPABIH ATOMIAPBIHBIH KYPBUIBIM/IBIK
epeKuIeTiKTepl.

17. XuMHANBIK, ONEMEHTTEPAIH IEePHOATHIK XKYHECIHIEeri p-dIeMeHTTePAIH OpPHBI, OJAPIBIH
aTOM/IapBIHBIH KYPBLTBIMBI.

18.  AJioMHMHHII >KOHE OHLIL KOCLUIBICTApEL. ATIOMHHHM, OKCHJI >KSHEe THJIPOKCHITIH
am{(pOTepPHSICHI.
1. Asor, docdop, onapabiH OTTErT KOCHUIBICTaphl KSHE OJIapAblH KacHeTTepl. AMMHAK,

aMMOHUH Ty3Japhl oHe onap/biH KacuerTepi. CyHBUITHUIFAH JKoHE KOHIEHTPALUSIAHFAH a30T
KBIIKBUTBIHBIH KacueTTepi. Hutparrap koHe HHTpaT HOHBIH AHBIKTAY.

20.  Kykipr :KoHE OHLIH OKCHATEP!, KLILIKLUINAPEI, CYHBUITBUIFAH JK3HE KOHUEHTPAUMIAHFAH
KYKIPT KbILUKBUILIHBIE KAaCHETTEpl, cyjn(arrap KoHE OJApAblH KacHeTrepi, Cyiab(ar HOHBIH
aHBIKTAY, TaJIOTeHIED.

21.  OprasMKaiblK XUMHS-OPIaHMKAIBIK KOMIPTErlT KOCLUIBICTAPBIHBIH XHMHSICHL. KOMIPTEK
ATOMBIHBIH KYPBUILIMIBIK CPEKILENIKTEp], OpraHHKAILIK KOCBUILICTAPAArbl KOMIPTEK ATOMBIHBIH
opbutanei  Oynangacteipy (sp-, sp2-, sp3 - Oynmawgacrtelpy), MOIEKyJTanapiAplH HiMmIiHAEpi,
BAJICHTTIK OYPBIITAPLL, TYpJiepl, naiina 0oy MexaHu3MIepl xKaHe OpraHUKaIBIK KOCBUIBICTApAarbl
XuMuANeIK 6aiinanpICTapaela 3JCKTPOHIBIK TAOMFATEI, KOBAJIEHTTIK balnaHbiC, OHBIH Y3bIH/BIFEL,
KEHICTIKTIK GarbIThi, JHEPTHS, 0,1 OalnaHsIcTap. cyTeri OaiIaHbICHL.



22, A. M. DByrnepoBThIH OpraHUKaIEIK KOCBUTBICTAPABIH ~ XUMHSUTBIK — KYPBITBIMBIHEIH
TCOPHANAPE! JKSHE OHBIH HETI3T1 epeelicpl, XHMHIBIK KYPBUIBIM TEOPHACBIHBIH MAaHbI3BL 00C
paJfKaigap TYpPambl TYCIHIK SKOHE ONapiblH  Tipi OpraHMsMAEpHdil oMipiHmeri MaHBI3EL
belioprannkansIx joHe OpraHiKanbiK 3aTTap/IblH OaiIaHbICEL

23.  OpranukaielK 3aTTapIblH SKiKTelyl MeH HOMEHKJIATYpachl, (DYHKIMOHAIBIK TONTApHL,
KoMIpcyTeKTepi, KypaMBIHAa OTTeri 0ap, KypamblHZA a30T 0ap KOCHUIBICTAP, TOMOJOTHA JKOHE
TOMOJIOTTap, H30MEpHsNap MEH H30MEpIep Typanbl TYCIHIK, azam TaburaTel MEH OMipiHieri
OPTaHUKATIBIK KOCKHIIBICTAP/ILIH MaHbLI3b], OPTaHUKAILIK XHMUSHBIH KATBIITACYE MEH JaMyBIHIArkhl
Ka3aKCTAHIBIK FaJILIM/IAP/IBIH PO,

24, Ajxasjap, rOMOJOTMSUIBIK Karapiap JKOHe alKaHIapblH JKammel (OpMYyIacsl, MeTaH
MOJICKYJTACHIHBIH,  JKOHE  OHBIH  IOMOJIOITApBIHBIH, ~ KYPBUIBIMBL,  SpP3  anKanJapablH
OyNaugacTLIPEIIYLI, HM30MEPHACH KOHE HOMEHKIATYPACHL, AlKaHIApAbIH Taburarra GOy,
QusnKanbIK JKoHe XHMHANBIK KaCHETTepPl, aJMacThIPy PEaKi[HsIaphl: TANOreH/ey JKOHE HUTpIEY,
JKaHy, TePMUSIBIK BIABIPAY, AlKauJap/bl KOJJAHy, MeTaH HEri3iHjeri CHHTe3Iep, OHIIpyIiH
OHEPKACINTIK 9JicTepl: alKaHap/bl KPeKHHT ... JkoHe 0acka jia KenTereH 0Oacka ma KeITereH
alkanjap MeH wmeraH gracking-re gracking-re gracking-xe gracking-xe gracking-xe xapcer
npenaparrap: amkanpapaesl Gorenje, Myuainsl (pakmuanLK aiijay, eHIIPYIIH 3epTXaHAJIBIK
dJlicTepl: BIOPIL CHHTE31, AIFOMUHUI KapOwIiHIH TUIPOIN3.

23. AJIKEHJIep, TOMOJIOTHANLIK KaTap JKOHE aIIKeHACPIIH Kannsl (OPMyNacel, 3THIEH
MOJICKY/IACHIHBIH, JKOHEC OHBIH I'OMOJIOTTAPBIHBIH KYPBUIBIMBL Sp2 OyAaHaacTsipy, alKeHaepmiH
HOMEHKIIATYPachl, KYPBUILIMABIK JKoHE KeHICTIKTIK H30Mepusiiap, QUIMKAIBIK KaCHETTEp], HTHIICH
KOMIPDCYTEKTEPIH  aly;  XUMHSUIEIK — KaCHETTepi:  KOChULYy — peaKudsnapsl  (TazoreHiey,
TUIPOTATOTCHCY, THMApaTalus, TUIpIIey),MaPKOBHUKOB  €PEKeci, TOTBIFY, ANKeHIEpIiH
NOJIUMEPIIERY PeaKMACH], ITOMHITHIICH, ATKEH/IEP/ KOJIZaHy.

26, Anxuuzep. alKHHIEPAil TOMOTOTHSIIBIK KATAPDL, KAl (POPMYIIa, aleTHIeH Kane 6acka
AJIKMHJICD  MOJIEKYJACLINBIN  KYPBIIBIMBL,  Sp  OyJaHIacThIpy, AaUeTHIeH KoMipeyTeKkTepiniy
HOMEHKIIATYPACHI MEH H30MEPHIACEH, aueTuieH 11 Meras xoane KapOun sgicrepiMen any, QU3HKaIBIK,
KacueTrepl, XHMHUsIBIK KaCHCTICPl: KOCBUIY peakuussiapbl (TaJOTEHIEY, TMAPOTaloreHey,
THIpATAIs, THAPJIEY), aleTHIeI I OeH3oira TPHMePIeHNIpY, KOLIany AIKAHIED.

27. Apenanap, Genzon-apenanapabiy oxini, GeH301 MOJIEKYIACHIHEIH KYPEUIBIMEL, apeHaIap IbIH
H30MEpHSICHI MEH HOMEHKIATYpPACLl, oJapibl aly, GeH30J rOMOJIOrTaphl, GeH30//bIH (H3HKAIBIK
JKOHE XMMMSAIBIK KacHeTTepl, OCU30NALI] KAaTBICYyBIMEH ANMAacTRIPy pPeakIUsIaphbl: rajoreHfiey,
HUTPIIEY, OEH30MIB KOCY pPEakuUMsyapbl THAPIEY, TaTOreHIey, TOTHIFY, O€H30INEH TONYOIl-
TOMOJIOTSE, BEH30J1 MEH TOJIYOJI/IbIL KACHETTEPIiH CATBICTEIPY, KOJIAHY apeHOB.

28.  Kypampinja orreri 0ap opramukanblK KOCBUIBICTAPABIH KIKTENyl, HOMEHKIATYPAacsl,
CLLUPTTCP, CHHPTTEPMIN KypaMbl MeEH okikrenyl, Iuexti Oip aromabl cmuprrep, Gip aToMmbl
CHHPTTEPJIH TOMOJIOTUSNLIK KATAPL!, CHMPTTEP/IH JKAIILL (JOPMYIIACEL, ¥M30MEPHUSCEL, CITUPTTEPIiH
usnranelk  kacmerrepi, oNapAL  any, MOJEKYyJaapanblk ~ CyTeri  OaliMaHBIChl,  CITHpT
MOJICKYJIUIAPBIHBIN, - DICKTPOH/LIK  KYPLUILIMBIHBIH — €PEKIIeNiKTepl, CHHPTTEPAIH XHMHSIIBIK
KACHCTTEPI: METANAAPMEH, TalOICHIIK CYTEKTEPMEH ©3apa opeKeTTecy, MOIEKylIaapaliblK JKIHe
MOJICKYTailifIiK AerHAPATAIMS, CLHIHPTTEPIIH 3PUPNSHY], TOTBIFYBI KaHE JETHAp/IeHYi.

29.  Aunppermjirep, MOJEKYJIUIAPALIT KYPBUILIMBI JKoHe allbIeTHITePAIH FOMOJOTHIBIK, KATaphl,
H30MEPHS JKOHE HOMEHKJIATYpPa, KapOOUMT TOOBINBI KYPHUIBIMBL, OHBIH €pPeKIIETIKTep], albIHybl,
QU3NKAABIK KOHE XHMIDUILIK KacHertepl, KomgaHbpuryel. QOpManbIerHATIH JKOHE OHBIH
TOMOJIOITAPBIHBIE  (PU3HKANBIK KACHETTepl, ambIerMATEPIiH JKeKelIereH OKiigepi, Monexynana
aroMzapAbH Kapbonuwsl ToObIHbI OojyLina GalnalbcTEl anbIerHATEPIH XHMHIIBIK KaCHETTep]
(ruapiey, TOTBIFY),aNbACTHTEPIC CAMATILI peakiusnap (KyMic OKCHIIHIH aMMHaK epiTiHainepiMen
aone  Mpic (II) ruppoxcmiiMen TOTbIFY), (OPMaNbICTHIATIH (PEHOJMEH ITOJHKOHIECHCALHS

PeaKiMsChl.

30.  Kapbon xbiukbuigapsl, xap0oll  KbIUKBULIAPE MOJEKY/IATAPEIHBIH JKOHE KapOOKCHI
TOOBIHBIH KYPBUIBIMBL, KapOoH KBIIKLULIAPLIHBIH KIKTeIyl, H30MEPHUSICH JKOHE HOMECHKIATYPACH,
KapOOH  KBIIKBULAAPL!  Taburarra, KapOOH  KBIIIKBUIMAPBIHBIH — KOJIAHBUIYBI,  KapOOH

KblIIKbITTAPBIHBIH Ll)Ll'SHK‘cUEbIK l('dCHC'I‘TCpi HoHC OJlapAblH  MOJICKylIanapiblH KYPBUIBEIMBIHA



TOyenaumnri, KapboH — KBUUKLUIAPGLIILIL  XAMHANBIK — KAacHeTTepi: METAAAPMEH, METall
OKCH/ITEPIMEH, HCTi3/IePMeH JKONE Ty3/apMeH ©3apd SpPEKETTECYi, KOMIpCyTeK pajHKATBIHBIH
KYIIKE 9Cepi KapOOH KBIMIKLUIGI, dTepH(PUKALNA PEAKLEACE], OHbI JKYPrisy HMIapTTaphl, HIEKTEYCi3
KapOOH KBIIKBUIIAPEL, OJIAPIbIH, KYPLITEIMEL MEH XHMHUSITBIK KacHeTTepi.

31. Koraper masamapmeiy Kimi kmaceiein cumarramachl.  TabOHFATTAFLI SKoHE AJaMHEBIH
SKOHOMMKAIBIK KbI3METIH/ET] Tapanysl, MAHbI3bL.

A2 Otbace! Jonai Jlakouinap. AjaMHblH TaGHFATEL MEH DKOHOMUKANBIK KBISMETIHIE MKAIIEI
CHIIATTAMACHI, TAPANTYEI, MAHbI3bI.

33.  Cemem CyTkopektinep. DKONOIHILIK TonTap. ©p Typim TIpmimk ery JKar JaitnapeIHa
Oai1aHBICTBI KYPEINBIMHDIH €PEKIIETIKTE.

34. Pubocomanapiein Mopdonoruscel skcane KerMeri. PUG0COMAHbIH JKYMBIC ITHKJIL.

35. Y. JapeuHHiH >kacans! ipikrey Typansl timi. "Mosodumms" nprHEmu.

36.  bomim T'mmmocnmepmanap. JKanmer cumarTaMacel, SBONIOLMSUIBIK  JIaMBIFAH Oenrinepi,
Tapaaysl agamOMipiHie Koamany.

i ANpPOHBIH  KYPLUILIMbL, OHBII JKacylIagarsl peni. XpomocoMalapbl MOP(hOIOTHSUIBIK,
KYPBUIBIMBI JKOHE XHMHAILIK Kyparbl. XpoMocoOMaapsl opay ajicrepi.

38. [TnacTraTep/in KYpbUILIMLL M KLI3METI,

39.  Tynmi ecimpikrepuin wniry rteri. ONapbiH CHIHBIITAPBIHBIE ToH Oenrinepi, Tapamysl,
TaOHFATTAFbI HKOHE AMAMHLIH 9KOHOMUKAJIBIK, KEI3METIHIer! porIi.

40.  Ymyra Oeifimaenyine GailaupicThl KYCTapABIH 1IIKI IKOHE CBIPTKBI  KYPBUIEIMBIHBIH
€pEeKILETIKTepI.

41. Harmansirer Canblpayystakrap. AjaMibIH TAGHFATEI MEH OMIpIHIET] KaIbl CHIATTAMACHI,
Tapaysl, pemi.

42.  Asteraceae TYKLIMJIACLIILIY JKaJllibl CHIIATTAMAachl. TaburaTTarkl JKoHE ajaM eMIpiHfeT]
TApalybl, MAHBI3EI,

43, CBIHBIIITRIH  KAINLL  CHIIATTAMACKI cyilexri OanplkTap. banmiKrapaelH GHOTOIHSIBIK
TOIMTapHL.

44, [lenenin muddepenmmanmscol, keGew epeKienikrepi, GamapIpIapibH TaGUFATTATE JKaHe
azaM eMIpiHAETT MaHbI3bl.

45. THITTIH KA Bl CHIATTAMACLI [lenenTepar. CucreMaTHKa Kol MAFEIHACHL

46.  AKepueri emipre Oeliinieiy uote canpipayKyJIaKTapJaFsl CIIOpa epeKIeTiKTepinin e3repyi.
47.  Cy#ek KoCBUILICTAPLIHBIL JKIKTEyl, ONapabis, (hYHKIMOHAIEIK epekmenikrepi. bac cyiiek
CYHeKTepIHIH y3iKCi3 KOCLUIBICTUPLI.

48.  Typinix xanmsl cunarramackl AunenuaTep. CHCTEMATHKA KaHe MarbIHACEL

49.  OCIMIIK JKacyATapillLI KYPBUILIMIBIK KOMIOHEHTTEPI, JKIKTETy] HXoHe ()YHKIHOHATIBIK
epeKIIeNKTepI.

50, OMBIpTKACKHI3 JKanyapaapibin JKyiiKe Jyheci MeH ce3iM MYILIeTepiHiE SBOMONHAICHL

51 TeHBIC Aty ECTePi KIE APTPOINOTAPHATE TEIHBIC ATy MYITeTCPiHiH KyPhITbIMEL

52.  bayeIpbiven KOpraJayuibuiap KJIACBIHBIL KAl CHUIATTAMACHL Op TYpJIl eMip cypy
JKarlainapeina Geliimuciy.

55, Xopaansuiap/isIH KaH aiiHajlbIMbl My UIEAepiHiH SBOTIONHACKL.

54, DXHHOJEPMATAPLII CLIPTKDLI KYPhUIBIMBL, KOOEIO XaHe NaMy epeKIesiKTepi.

55, Kan alHansIMbIHLIE YIKCH JKaHe Killi meHGepepi, Omap IblH MaHbI35L.

56.  XKacynranein tipek-KEMLUL Kyilec (UuTockener).

57.  Teptsyiect: tepiitin KypsulbIMbl, Ge3a€pl JKoHE TYBIHABLIAPEL.

58. OKynbm: GynKuUmANapbI, ChPTRB KAHE JILUKI KYPBUIBIMBL, ME KaOBIKTApPEL

k1 Buonorusivik memOpanaiap. MeMOpaHanbK MOEIbIED, KACHETTEp.
60. [Ipokapuotrap mci oykapuoTTap. OcimIikTep MeH >KaHyapiap >KaCyIIATapLIHBIH
KYPBUIBIMBIK, CPEKLILCIIKTEPI.
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