M. Ko3bi0aeB aTbinars: Coarycrik Kazakcran YHHBEpPCHTETI
Cesepo-Kazaxcrancknii YauBepcuter umenu M. Ko3bi6aesa
Maremaruka :xone KAPATBUIBLICTaHY (pakyabTeTi/

DaKyJIbTeT MATEMEMATHKH M €CTeCTBEHHBIX HayK
«XHuMHS KOHE XHMHSIBIK TEXHOJIOrHsIap» Kadeapacel/
Kafenpa «XHMHUS H XHMHYECKHE TeXHOIOIHH)

BEKITEMIH/V TBEPXIIAIO
AKaJIeMHSITBIK Macenenep keHinmjeri Backapma
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TAJAITIKEPJIEPTE APHAJIFAH KABBLIIJIAY EMTHUXAHBIHBIH BAF JTAPJIAMACHI
6B01511 «XHMMUSI-BHOJIOT'USA» 6ixim Oepy 6argapaama GoiibiHma
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IIPOI'PAMMA BCTYIIUTEJIBHBIX PK3AMEHOB AJIsI ABUTYPUEHTOB

(ua 6aze: cpennero cenuaabHorO, BBICIIET0)
110 00pa3zoBaTenbHoii mporpamve 6801511 «XHMMUSI-BUOJIOT UST»

Ilerponasn 2026 ./ [TerpomasnoBek 2026 r.



barnapaama azipaenni/ IIporpamma paspaGorana:

oA
1. Be3osa 0.C., 1.0. 3a8. Kaenpoit « XuMus u XUMHUYeckie TEXHOIOTHH » M

2. Moximuu [1.C., cT. npenonasatens «XaMus u XHMHYECKHE TSXHOHOFHHW

3. Ocradeituyx H.B., cr. Tpenonasareib Kadenapsl «XuMus 1 XUMHUECKHE TeXHOIOIHI @gu,‘%

OThIpBIcTapaa Kapass! JkoHe OeKiTyre YChIHBUIIBY/
PaccmoTpena u pexomeroBano k YTBEPXKICHHIO Ha 3aCeIaHUAX

YHuBepcuTerTiyg aKaJIEMUAJIBIK K€HECIHIH Teparachl/
AKaJleMHYECKOT0 COBeTa YHHBEPCHTETA

Xarrama/ mpotokon Ne 11 « o0 » O\ 2026 x./r.

1

Yrusepcurertig AK teparacsy/

)
Ilpencenarens AC YHHBEpCHTETA W ___ Hyprencosa A X.

Maremaruka xone ’KapatblIBICTaHy FBRUTBIMAAPB! (baKylIbTeTiHIH aKaIeMUSIBIK cara JKOHIHJIETi
KeHeci/

Coser (akyibreTa MaTEMATHKY U eCTECTBEHHEIX HayK 110 aKaJleMH4ECKOMY KayeCTBY
Xarrama/ mpotokon Ne 4 « 27 _» 032026 x./r.

DaxynbTeTTiH aKaJeMHSsIIBIK cana JKOHIHJIET] KeHeCiHig Teparacsl/

Hpencenarens cosera dakymprera mo aKaJIeMHYECKOMY Ka4eCTBY

@%C&% Maparoga A.C.

"XHUMHS JKoHE XUMHSIIBIK TeXHOJIoruAnap" xadenpacey/
Kagenpa «Xumus u xumudeckue texmosorumy
Xarrama/ mpotoxon Ne _ 7 « 10 » _02_2026 x./r.
Kadenpa menrepymici/

3asenyromuit kadenpoit

Brsoea FO.C.




TYCIH/IIPME JKA3BEA

Ocrl 6armapnama OPTa 3X9HE 3KoFape! Oi1iM Herizimne OKyFa TyCyImi Talarnkepiepre, conmaii-
aK M. Ko3ri6aeB atemaars: Conrycrik Kasakcram yauBepcuteti 6B01511 «Xumus-Buonorusy

Ginmim Gepy barnapnamackr Goitbrrma TYCETIH IIeTe asamaTTapblHa apHaIFaH Kipicre eMTHXaH —

Barapnama «Xumus xone XUMHSTBIK TEXHOTOTHAIAP» KaenpackIHa a3ipieHren sxane 6B01511
«Xumus-Bronorusy Gimim Oepy Garmapiamachina apHalraH. barnapnamana emtuxamp:
YHBIMJIACTBIPY XoHe OTKI3Y JKeHIHIEr JKab! MarnimerTep, TalalKepIePaIH TEOPHSIBIK NAHBIHIBIK
JeHreiiH alKpIHalThm TaKBIPEIITAp MEH CypakTap Ti36eci, ap o 60MHEmHmIa onebuerTep Tisimi,

CoHJlali-aK Oaramay KpUTepHiinepi KaMThIIFaH.

OHriMenecy Gapsichinma Talankep o3 6uTiMIH Kepcerim, KoHbUIFaH CYpaKTapra KpIcKa api

HaKTEI Jxayamn 6epe Ginyi Tuic.

MMOSICHUTEJIBHASL 3AIIUCKA
Hacrosmas nporpamma ONIPEAENACT COAEPIKAHUE BCTYMHTEILHOTO 3K3aAMEHa

- cobecenoBaHMe abUTypueHTAMH Ha Oase cpeanero um BhIcmIero 00pa3oBanusi, a Takke
MHOCTPAaHHBIX IpakAaH, mocTymaromux B CKY uM. Kosrsibaera mo HanpasieHuio 6B01511
«Xumusi-Buosorusy. IIporpamma Berymurensroro 9K3aMeHa pa3paboTaHa B COOTBETCTBHHM ¢

I'oCco CPEAHETO CIEIUAaTBbHOIO U BEICIIIEro oOpa3zoBanus.

IIporpamma paspaGorana Ha Kadenpe «XUMHS W XHMHYecKue TEXHOJIIOTHH» H
TNpeaHasHayena Juist 6B01511 «Xumus-Buonorusy, B [IporpaMMe  conepikarcst o0OLIHe CBeqeH s
00 opraHm3amMM W mpoBemeHHH 9K3aME€Ha, NEPEYCHb TeM H BONPOCOB, 3HAHHE KOTOPBIX
OHPEACIACT TEOPETHICCKUIH YPOBEHD 10T OTOBIEHHOCTH MOCTYNAOMKUX, CIHUCOK JIMTEPATYPHI 110

KaX0H TUCLMILIHHE, KDUTEPHH OLEHHBAHMUS,

Bo Bpems cobecenopamus abHTYPHEHT HOJDKEH IIOKAa3aTh 3HAHUS H YMETb KpaTko u

IIOHATHO OTBEYATH HA 3aJJaHHbIE BOIIPOCEHI.



Iesan u 3agayn;

1. Onenka o6mux 3mammii u YPOBHs TIOATOTOBKH aOUTYypHEHTA B OGNACTH XUMHMH H
duosoruu.,

2. Omnpenenenne aGutyprentos, KOTOpBIe 06JaJal0T AOCTATOYHBIM MOTCHIHAIOM TUIst
YCTIEIIHOTO 00yYeH s 10 JaHHOM porpamme.

3. BesBieHue crocoGHOCTEl aOUTYpHEHTOB K AHATMTUYECKOMY  MBINUIEHHIO,
JIOTHYECKOMY MBIIUICHUIO W PeIIEHHIO IPOBIIeM.

4. Onenka ypoBHs 0011e00pa3oBaTebHON  MOATOTOBKH abuTypHeHTa B mpeaMerax,
BKHBIX [T JaHHOH 00pa3oBaTebHOM IporpaMMBbL.

CrpykTypa u KpuTepHH OLeHHBAHMS codecenoBanus

Berynurensroe cobecenopanne IpoBojiHTCs B odutaiin (opmare.

1. Crpykrypa
Bonpocst mo npxnam xumudeckux u 6uonorneckix JOUCIUTLINH;

- 001I1ast XUMHUST

- HEOpraHH4YecKas XUMHS
- OpraHHYeCcKas XUMHS

- 6oTanuka;

- 300JI0THS’

- aHATOMMUS YEJIOBEKa.

Bpemsi, otBonumoe Ha TIOArOTOBKY aOHTYpHEHTA K YCTHOMY OTBETY 110 JAHHOMY BOIIPOCY, HE
npesbimaer 20 munyT. IToce 3aBepmieHHs MOMrOTOBKH abUTYpPUEHT OTBevaeT Ha BOIPOC M Ha
JZIOTIONHATENBHBIE ¥/WIH YTOYHSIONIHE BOIPOCHl WIEHOB KOMMCCHI (e Oomee 15 wmunyT),
COOJIO/ICHHEM YCTaHOBJICHHOM OYEpPETHOCTH,

2. Kpurepun ouenunBanns codece0BaAHHA

Ne | I'pynna Bonpocon Banel
| Ilonumanue, BepHas WHTepnperanus 3aMaHHON TeMbl 1-10
BoIpoca M  CmOCOOHOCTH ee  COpPMYITHpPOBATH u
H3JI03KUTE. OTBET YETKO CTPYKTypupoBaH. OTCyTCTBHE
OTCTYIIJICHHE OT 3aJIaHHOH TEMBEI.

2 YMenne HCIONB30BATH MOHATHS LA PacKphITHS 1-10
3a[IaHHOH TEMBI, BEPHO HCIONb3yeMble MOHATHS H
CBASM  MEXIY HHUMH. OTCyTCTBHE ONIMGOK IIpu
MCIIOJIb30BAaHUM HAYYHEIX TEPMHHOB.

Hroro 20

MuHUMaNEHOE  KONMHYECTBO  GALIOB NOATBEPKAAIONICE  YCIEIIHOE  IPOXOXKACHHE
cobecemoBanus — 20 6aIoB.

3. Bompocel aya npoBegenns cobece0BAHHS M0 obpasoBaTensHOIl mporpamme 6B01511
«Xumus-bBuonorusy

- Ha Da3se cpemHero o6pazoBaHus
- Ha Oase BBICIIEro 06pa3oBaHus

- HHOCTPAaHHBIC I'PaXKIaHe
1. COBpeMCHHBIG IIPpSACTaBICHHUSA O CTPOCHHH aTOMa, COCTOSHHUE H IBUMKEHHE JJIEKTPOHOB

B aTOMe, KBAHTOBBIE YHCIa, npusnmn Iaymm, npasuno I'yrna, mpaeuna Kineuxosekoro,
H30TOIIBL
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Ilepuomuueckuit 3akon u IICPHOANYECKAs CHCTEMA B CBETE YUCHHS O CTPOCHHH aToMa,
XHMHYCCKHH JJIEMEHT; KNacCH(UKAIMs, XapaKTepHCTHKa, 9JIEKTPOOTPHIATENIEHOCTE
XHUMWMECKUX 3JIEMEHTOB, CTPYKTYPHbIE YaCTHIbI BEICCTRA: aToM, HOH, MOJIEKYJIa H HX
XapaKTePUCTHKH.

Ilorstne o pammoakTHBHOCTH aToMOB XHMHYECKHX 3]ICMEHTOB H €r0 3HaueHHe,
BAJICHTHOCTE W BAalleHTHbIE BO3MOXKHOCTH aTOMOB, CTEIICHB OKHCIIEHHSI aTOMOB,
[EPHOIMYHOCTh M3MEHEHHS! CBOHCTB DIIEMEHTOB B IJIABHEIX MOATPYIIIAX W IEepHOJax,
TICPHONHYHOCTD H3MCHEHHS OKHUCITHTEIBbHO-BOCCTAHOBHTELHEIX 1 KHCJIOTHO-OCHOBHEIX
CBOMCTB MeTa/lla W HeMETall/la, BBICIIHX OKCHZIOB M THIPOKCHIOB, BOJOPOIHBIX
COCTUHECHUIH.

Em»lma.;[ SJIEKTPOHHAs NPHPOJA BHJIOB XMMHYECKON CBS3M, KOBAICHTHAS XHMHYECKasn
CBA3h, CBOMCTBA KOBAaJCHTHOH XHMHYECKOH CBA3H, JIOHOPHO-aKUENTOPHBIH MEXaHH3M
00pa3soBaHHs KOBAICHTHON  CBS3M. HOHHas XHMMHYCCKas CBA3b M HOHHBIE
KPUCTAJUTHYECKHE PELIETKH.

Merammnyeckas cBa3s u Metanmmmueckas KpUCTaJIMYeCKasl peleTKa.

Bonopoanas ces3b: MCKMOJICKYIAPHAs, BHYTPHMONEKY/IIpHAs, MEXaHU3M o0pazoBaHus
H €€ 3HaYCHHE.

I'nbpunmsanms aroMusIx opbuTaneit (sp, sp?, sp’ THOPH/IM3AIIHH) M F€OMETPHS MOJIEKYL,
3aBHCHMOCTB CBOHCTB BEIIECTB OT XHMHYECKOTO, SJIEKTPOHHOTO U IPOCTPAHCTBEHHOrO
CTPOCHHA MOJICKYJI, B3aUMHOI'O BIMSIHUS ATOMOB. '
OIEKTPOIN3 PacIIaBoB U PacTBOPOB COJIEH.

I'maponus coeit, Bomopoubit moxasaress (pH) pacTBOpOB KHCTOT, IIEIIOYeH, COMel.
CkopocTh XHMHYECKHX peakiuii u (haxTopeI, BIHsIOIIME HA Hee, 3aK0H JICHCTBYIOMIUX
Macc, KaTaau3aToOpbl H HHTHOUTOPEI, KATAIH3: TOMOTCHHBIH 1 IeTEPOTECHHBIIA.
XHUMHYECKOE PABHOBECHE H YCIOBHS €ro CMCIICHHA, KOHCTAaHTA PABHOBECHS, IIPHHIIHIT
Jlelllatense-Bpayna.

Meraiier 1 HeMeTaIBl XHMUYECKHE 3IeMEHTEL i NPOCTEIE BEIIECTBA. CPABHHUTEILHAS
XapaKTePUCTHKA CTPOCHHS aTOMOB METAJLIOB IVIABHEIX IIOATPYIII H HEMETAJIOB.
3aKOHOMEPHOCTH H3MEHEHHS CBONCTE HCMCTAJIZIOB H METAJZIOB U MX COEIMHEHHI B
[IEPHONIAX H TIpymIax, HAaXOKICHHE METAIOB, HEMETAUIOB U HX COETMHEHHH B
TIPEPO/IC, OCHOBHBIE MECTOPOKICHUS METAIJIOB M HeMeTALIOB B Kazaxcraye.
[Tonoxenune s-ameMeHTOB B NCPHOUIECKOH CHCTEME XHMHYECKHX 3IIEMEHTOB,
OCOOCHHOCTH CTPOEHHS HX aTOMOB, CPaBHCHHE METAJUIHYECKHX, BOCCTAHOBHTEILHBIX
CBOMCTB.

Menps, uumk, xeneso, xpom: maxoxienme B IPHPOJE, IIONydeHHE, (GHU3HYECKHE U
XHMHYECKHE CBOMCTRA.

[Tonoxenue d-smementor B IICPHOANYECKOH CHCTEME, OCOGEHHOCTH CTPOEHHS HX
aTOMOB,

llonoxenue p-snemeHToB B TIEPHOIMYECKOH CHCTEME XHMHUECKHX 3JIEMEHTOB,
0COOEHHOCTH CTPOEHHE HX ATOMOB.

AJIIOMUHHIT H €ro coe/IHHEHNU. AMDOTEPHOCTS AIIOMHHHAS, OKCH/IA U THJIPOKCH/IA.
A30T, ochop, HX KHCIOPOIHEIE COSTUHEHNS H HX CBOHCTRA. AaMMHaK, COJIH aMMOHHS
1 ux cBoiictBa. CpoiictBa pa36aBlieHHOH u KOHIEHTPUPOBAHHOH a30THOM KHCIIOTHI.
Hurpater u o6napy:xenue uurpar-nona.

Cepa 1 ee OKCHIBI, KHCIIOTEL CBOHCTBA pazbaBieHHOH M KOHIEHTPUPOBAHHOHN CepHOit
KHCTIOTBI, Cy/Ib(aTs! U X CBOMCTBA, 0GHApYKEHHE Cyib(paT-HOHa, raroreHsl.
Opranudeckas XUMHS — XHMHS OPraHAYECKHX COC/IMHEHHH yriepona. ocobeHHOCTH
CTPOCHHA aToMa YrIepoja, THOpHAu3ams OpOMTaIH aToma yriepozna (sp-, sp’-, sp’-
THOpUIN3alHHE) B OPraHMYecKHX COCIMHCHHSAX, (DOPMBI MOJIEKYJ, BAIEHTHEIE VIUIEL
BHJIPI, MCXaHW3Mbl BO3HMKHOBEHHS M 3JICKTPOHHAs NPHPOJA XMMHUECKHX CBS3eil B
OpraHHYECKUX COC/IHHCHHAX, KOBAJIEHTHAs! CBs3b, e€e JJIHHA, IPOCTPaHCTBEHHAS
HalpaBICHHOCTb, SHEPTHs, G, CBA3H. BOJOPO/IHAS CBSI3b.
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Teopun xummueckoro CTPOCHHA OPraHMYecKHX coexuneHnii A.M.Bytneposa u ee
OCHOBHBIC IIOJIOKEHMS, 3HAYEHHE TEOPHH XHMHYECKOIO CTPOCHHS, IIOHSTHE O
CBOOOZHBIX paJHKallaX M HX 3HAYEHHH B JKUIHH JXKHUBBIX OPraHU3MOB, B3aHMOCBI3bL
HEOPraHMYECKHX U OPTaHHYECKUX BEIECTB.

Knaccnguxanus u Homenkarypa OPraHM4eCKUX BELIECTB, ()YHKIHOHAIbHEIE TPYIIIIEL
YIICBONOPOEI, KHCIOPOZCONEPKAIME, A30TCONCPHKAME COSTUHEHHS, MOHATHE O
TOMOJIOTHH ¥ TOMOJIOraxX, M30MEPHH H H30Mepax, 3HaucHHE OpPraHUYeCKUX COeHMHEHHUit
B IPHPO/IC H JKU3HH Y€JI0BEKA, POJb Ka3aXCTAHCKHUX YUEHBIX B CTAHOBJICHUH H Pa3BHTHH
OpraHu4eCcKOH XHMHH.

AJKaHBI, TOMOJIOTHYECKHI pan u obmas opmyna ankaHos, CTPOCHHE MOJIEKYITHI
METaHa M €ro roMOJOroB, sp® rHOpHAH3amus, M30MEPHUsI ¥ HOMEHKIATypa ajKaHOB,
HaXOXICHHE alKaHOB B INPHPOJE, (HM3HYECKHE W XHMUUCCKHE CBOMCTBa, peaKIHH
3aMEIICHHMA: TalOreHHPOBAaHHE W HHUTPOBAHME, TOPEHHE, TEPMHYECKOE DPA3JIOKEHHE,
TIPUMCHCHHE aIKaHOB, CHHTE3bl Ha OCHOBE MeTaHa, IPOMBIIIJIEHHBIE  CIIOCOOBI
TIOJIICHHA: KPEKHHI aJIKaHOB, ()pakUMOHHAs IEperoHKa HeTH, maboparopHble
CIIOCOOBI IOy UeHHS: CHHTE3 BIOPILa, THAPOJIH3 KapOua alFOMUHHUS.

AJIKeHBI, IOMOJIOTHYECKUI P W obmas (opmyna ankenos, crpoeHue MOJICKYJIBI
OTHIIEHA M €0 TOMOJIOTOB, Sp’ rHOpUAN3aNHs, HOMEHKIIATYPa AJKEHOB, CTPYKTypHas u
TPOCTPAHCTBEHHAT HM3OMEPHH, ()H3MYECKHE CBOKCTBA, IIOJIYYEHHE STHIICHOBEIX
YIJIEBOIOPO/IOB; XHMHYECKHE CBOHCTBA: PeakUUd IPHCOCIHHEHHS (ranmorenuposanue,
THIPOTATIOTCHHPOBAHNE, — THIApAaTalMs, THAPHPOBAHHE),IIPABHIIO MapKOBHHKOBA,
OKHCIICHHE, PCAKLHs MOTMMEPH3ALMH ATKEHOB, IOJIMATHIICH, IPHMEHEHHE ATKSHOB.
AJIKHHBI, TOMOJIOTHYECKHH pAJ aIKHHOB, 0OIas opmyna, cTpoeHHe MoOmeKyIBl
aUeTHICHa M JPYTHX &IKHHOB, Sp THOpHAM3aIuS, HOMEHKJIATYpa H H30MEpPHs
ALCTHIICHOBBIX  YTTIEBOIOPOJIOB, IONyYEHHE ALETHJICHA METAHOBEIM K KapOuTHBIM
cnocodamu, (U3MYECKHe CBOHCTBA, XHUMHYECKHE CBOMHCTBA: PEaKIUH NPHCOEIUHEHHS -
(ranorenuposanmue, THAPOTrajlOreHUPOBAHHE, THIpaTalus, THIPUPOBAHHE),
TPHMEpH3alMA aUETHIICHA B OEH30II, IPHMEHEHHE aTKUHOB.

ApeHbl, 6EH301 — IpeCcTaBUTEN APCHOB, CTPOCHHE MOJICKYJIbI G€H3071a, H30MepUs U
HOMCHKJIaTypa apeHOB, UX IIOJy4YeHHUE, FOMOJIOrH GeH30/1a, QH3HYECKHe U XHUMIIECKUe
CBOHCTBA O€H30/1a, peaKLHH 3aMelIcHHA C ydacTHeM O€H305la: raJOreHHpOBaHHE,
HHTPOBAHHC, pEAKUMH NPHCOSAMHEHMs OEH30Ila: THIPHPOBAHHE, raJIoreHAPOBaHHE,
OKHCIICHHC, TOJIYOl — TOMOJIOT O€H3071a, CpaBHEHHME CBOMCTB GEH30I4 K TOJIyOIa,
TIPUMEHEHHE apPEHOB.

Knaccudukanns, Homenxnarypa KHCIIOPOJICONEPKAIMX OPraHHYeCKUX COeAMHCHHIA,
CIHPTELI, COCTaB M KIACCH(MUKANMSA CIHPTOB, NpelelbHBIE OIHOATOMHBIE CIIHPTHI,
TOMOJIOTHYECKHH DS/l OJHOATOMHBIX CIMPTOB, 06MIAs (opmyna, m3omepus cruproB,
busmacckue cpoiicTBa cUPTOB, HX TOJYYEHHE, MEXMOJICKYJIApHAs BOJJOPO/IHAS CBA3b,
OCOOCHHOCTH 3JIEKTPOHHOTO CTPOEHHS MOJIEKYl CIOHPTOB, XHMHYECKHE CBROMCTBA
CIHPTOB: B3aHMOJIEHCTBHE C METAIUIAMH, TAIOTEHOBOIOPONAMH, MEXMOJICKYJISpHAS U
BHYTPUMOJICKYJIpHas ACTHApATanus, 3Tepu()HKaLUs, OKHUCICHHE U AETHPUPOBAHKE
CIIHPTOB.

AJBJIETHIBI, CTPOCHHE MOJIEKYT M TOMONOIHYECKHI Pl aNbJIEruyioB, U3OMEPHS U
HOMCHKIIATypa, CTPOCHHE KapOOHMIBHOM TIpPYIIEL, €ro 0coGeHHOCTH, MOJIy4YEHHE,
(usuueckMe H XHMHYECKHe CBOiicTBa, npumMeHeHne. Dusuyeckwe CcBOIHCTBA
(opmanbieruza W €ro  rOMOJOIOB, OT/IEJBHEIC NPEJCTaBHTENIH  aJIbAETH/IOB,
XHMUYECKHE CBOHCTBA alBIETHAOB, OOYCIOBICHHEIE HANAYHEM B MOJIEKYJIe
KapOOHMIIBHOM TPYIIIEL ATOMOB (THIPHPOBAHIE, OKHCJICHUE),KaueCTBEHHBIE PEAKI[HH Ha
anbIerubl (OKUCIEHHE aMMHAYHBIME pacTBopamMH OKcHIa cepebpa M THIPOKCHIOM
me (II)), peaxnus nonmkonnencanuu Gopmaisaerua tbeHoIOM.

KapOoHOBBIE KHCITOTEL, CTpOeHHE MOTEKYn KapGOHOBBIX KHCIOT M KapOOKCHIIBHOM
TPYINIBL,  KIacCHQHKALMA, W3OMEPHS ¥ HOMEHKIATYpa KapOOHOBBIX  KHCJIOT,
KapOOHOBEIE KHMCIOTEI B IPHPOJE, TPHMEHEHHE KapOOHOBBIX KHCIIOT, (DH3HYECKHE
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CBOHCTBA KapOOHOBBIX KHCIIOT H HX 3aBHCHMOCTE OT CTPOCHHS MOJIEKYJI, XHMHYUECKHE
CBOHCTBA KapOOHOBBIX KHCIIOT: B3aHMOJICHCTBHE C MeTallaMH, OKCHIAMH METaJlIOB,
OCHOBaHHSIMH H COJISMH, BJIHSHHE YIVIEBOAOPOJHOTO pajuKana Ha CHIy KapGoHOBOl
KHCIOTBI, peaKkuus 9STepuUKALMH, YCIOBHA ec IPOBEJCHUs, HeIpe/ebHElE
KapOOHOBbIE KHCIIOTHI, UX CTPOCHHC U XHMHUYECKHE CBOHCTRA.

Xapaxrepucruxa IToaxiacca Bsicime paku. Pacnpocrtpaunenne, sHauenue B IpHpoOJIE |
XO3AHCTBEHHOM JIeATETbHOCTH YeToBeKa.

CewntelictBo 3imakn. O6mras XapaKTepUCTHKA, PaclpOCTpaHEHHE, 3HAYECHHE B IpHpPOJIE U
XO35HCTBCHHOH JIEATEIbHOCTH YeIOBEKA.,

Knace Mnekonntaromye, OKonorudeckue rpynnsl. OcobeHHOCTH CTPOCHHS B CBS3H C
Pa3IHYHBIMHA YCIOBUAMH OOUTAHMSL.

Mopdonorus u dyHKIHORHpOBanHUe puGocom. PaGounii ITHK] pHOOCOMEL.

Yuenne Y. Jlapsuna 06 HCKYCCTBEHHOM 0TOOpE. ITpHHIMI «MOHO(HIHIY.

Otmen Tonocemennbie. O6mas XapaKTCPUCTHKA, IBOJIOMHOHHO  IIPOJBHHYTHIE
TIPU3HAKH, paclpOCTPAHEHHUE HCIIOIE30BAHNE B KU3HH Ye/I0BEKA.

Crpoenue sinpa, ero pons B Kerke. Mopgonoruueckoe crpoenne n xumugeckuit cocTas
XpomocoM. Crioco6bl yIakoBKH XpOMOCOM. :
Crpoenue u pynxunu mwracTu,

ITpoucxoxaeHne BeTKOBBIX pacTeHud. XapaKTepHBle OCOGEHHOCTH WX KJIaccoB,
PaclipoCTpaHeHwe, POk B IIPHPOJIE H XO3SHCTBEHHON NesTe/IbHOCTH YeJI0BeKa.
OCOGeHHOCTH BHYTpPeHHEro u BHeIHero CTPOCHHS IITHL B CBA3M C NIPHUCIIOCOOIEHHEM K
II0JIeTYy.

HapcTBo I'pu6e1. O6mas XapakTepPUCTHKA, PaCIPOCTPaHEHHE, POITh B MIPHPOJIE U KU3HH
YerroBeKa.

Ob6mas xapakrepuctika CemeiicTsa CnoxHonseTHsIe. Pacnipoctpanenne, 3nauenue B
NPUPOJE U XKU3HH YEI0BEKa.

O6was xapaxrepuctuka Knacca KocTasre PEIOBL. Bronorayeckue rpymms pEIO.
Huddepennmanus tena, ocobennoctn Pa3MHOKCHHA, 3HAYCHHE BOJIOPOCIIEHi B MpHpoe
Y J)KHU3HU YeJI0BEKa.

O6mas xapakrepucrika Tuna Kumeuynononocrasle. Cucremaruka u 3HaYCHHE,
IIpucrocobnenue x HazeMuOM KH3HH H H3MCHCHHE OCOOEHHOCTEH CIIOPOHOMIEHHS y
rpubos.

Knacenpuxauns — coenunennii KOCTCH, uX  (yHKUHOHATBHBE  OCOGEHHOCTH,
HenpepriBabie coenunenus kocreii yepemna.

O6was xapakrepuctuka Tuna KonsuaTsre 4yepBu. CucTeMaTHKa 1 3HaUeHHe.,
CrpykTypHBIE KOMIOHEHTEL, KIaCCHQUKAMA H (yHKIHOHAILHBIE O0COGEHHOCTH
PaCTHTENIBLHBIX KIIETOK.

OBOJIOIHS HEPBHOH CHCTEMBI 1 OPraHoOB YyBCTB O€CIIO3BOHOYHBIX KMBOTHEIX,

Coco0b!I IbIXaHUS W THIIEL CTPOCHHS OPraHOB JbIXaHUA Y UIIEHHCTOHOIHX.

Obmas xapakrepucruxa Knacca Pernrmmm, IIpucniocoGnenus k pasmumemv YCIIOBHAM
CYIECTBOBAHHS.

IBOJIOLHA OPraHOB KPOBOOGpAIICHHS XOPIOBBIX KUBOTHBIX.

Buemmee ctpoennue, ocoGennoctu Pa3MHOXEHHUS U pa3BUTHS MIIIoKOMKHX.,

Bonbmoit u Mansrit kpyru KPOBOOOpalieHus, ux 3HaYeHHe.

OmnopHo-mBUraTenbHas cHeTEMA KIISTKH (umTOCKEIET).

CHcTeMa KOXKHBIX II0KPOBOB: CTPOEHHE, HKee3bl i IIPOH3BOIHBIE KOXKH.

CrnHHOM MO3T: yHKIHH, BHENIHEE 1 BHYTPEHHEE CTPOEHHE, 000JI0YKH MO3ra.
buonornueckue MeMOpaHbL. Monesu MeMOpaH, CBOIHCTRA.

IIpokapuoTsr u sykapuotsl. OcoGeHHOCTH CTPOCHMSI PACTHTENBHOM H XUBOTHOMH
KIIETKH.



4. Onebuer / lureparypa:

1.

to

10.

11,

12.

13;

14.
13,

16.

Epemeesa H.E., JIsicos A.B., IlonikoBa E.T". u Ap. Xumust: Yue6Huk s 10-11 xiaccos.
— M.: TIpocemenue, 2019.

lIsenosa H.B. u ap. Xumus: Yue6uuk AULA CTYNCHTOB BY30B. — M.: Akanemus, 2018.
CemenoB H.H. O6mas u HCOpraHMyecKas XUMus: Y4eOHHUK s By30B, — M.: Bricmas
mkouta, 2017,

Korc E.JI, Tumodeer H.IT. Heopranuyeckas xumus: YueGrux s By30B. — M.:
Bricimas mxona, 2018.

Koambuyk TI'Il. wu pp. Heopranmueckas xumus: VyaeGuux UL XUMHYECKHX
CleNHAIBHOCTEN BY30B. — M.: Bricmias mkona, 2017.

Mypasses B.B., Opnos B.H. Opranuyeckas xumus: YuebHUK 1151 BY30B. — M.: BrIcias
mKoJa, 2019.

Copoxun B.JL., IllecTonamo M.A., ®omuuer A A. Opranuveckas xumus: YueGuuk s
XUMHYCCKHX CHICNHANBHOCTEH By30B. — M.: Brrom, 2018.

Kysnemor C.A., Bomkosa E.A., 3axapo B.II. Oprammueckas xumus: VaeGux TUTs
CTyneHToB By30B. — CII6.: Jlans, 2017.

Boranuka. B wersipex tomax. (ABropsr: bensikosa I'.A., Tumonnn AK. u ap.). - M., 2006,
2007, 20009.

Hzepxunckniit @.51., Bacuisen B.Jl., Manaxoe B.B. 30010rHsi M03BOHOYHBIX, - M.:
Axanemus, 2012,

Pymmepr 3.3., ®okc P.C., Bapuc P.JI. 3oonorus Gecriozporounsix. B 4-x Tomax. — M.: ]
Axanemus, 2008.

Cepebpsaxora T.M. uw gp. Borammka ¢ OCHOBAMH ¢uToneHonOrMM: AHartomus n
Mophoorus pactenmii. - M., 2006.

Enenescxuit A.T'., Conossepa M.IL., Tuxomupos B.H. Boranuka BEICIINX MM HA3eMHBIX
pacTenuit. - M. 2004.

Carun M.P., Bumuy I.JI. AHaToMES YermoBeka, Kawuru 1, 2. — M.: Onuxe 21 ek, 2003.
Kypenuaa M.M., Oxwurosa AL, Hukutina A.A. AHaTOMHS YenoBexa. — M.: BIIAZIOC,
2003!

Hayunas anexrponnas 6u6mmoreka eLIBRARY.RU www.elibrary.ru



Makcarrapsr men MiHeTTepi:
I XuMus xone 6HOMOTHS CaTaCBIHAArEI TATANIKEPAIH XKaNE! GidiMi Mel TOaWbIHIBIK, ACHTeilin

Oaranay.

2 Ochbl Garmapmama GoifbIHma TaOBICTHI OKY YIIIH JKETKiTikTi aneyeri Gap Taankepmepsi
aHBIKTAY. !

74 Tanankeprepnin amamuTukamsx OHJIAY, JIOTHKAIBIK OHIay >KoHe npodnemanapas! mermy
KabinerTepin anbKray.

4, Ocel 6imim Bepy Oarmapsamacer YUIH MaHBI3IEI OHAEp OoHbIHIIA TAIAKEPIiH MKAIE]

6inim Gepy nenreitin Oaranay.
OHrimenecysni Oaranay KypbLIBIMBI MeH KpHTepHiinepi
Kipicnie cyx6ar odaiin (opmarra erkisinen;.

1. Kypouisiver

XUMHSIIBIK JKoHE OHOMOTHsITBIK TISHZICP MHKINApE! OOibIHIIA CypaKTap:
- JKaNIbl XUMHS

- OeHopraHuKaIbIK XuMus

- OpranukansiK xumus

- boTaHHKa;

- 300JI0THs

- AlaM aHaTOMMSCEL,

Tananxepni ocsr Mocene Goiibmmz dybI3IlIa JKayanka NaiblHmayra GesiHreH yaksrr 20 MHHYTTaH
acnaiuel. JaHBIHABIK agKTanraHHaH Kelim TAIANKep cypakka joHe Kommceus mymenepinin
KOCBIMIIA JKOHE/HeMece HaKThUIAHTHIH CYpaKkTapeiHa (15 MuHyTTan acmaifTem) Genrinenren
Ke3eKTIIKTI cakTait OTBIpBIT XKayan Oepei.

i Cyx6arrsI 6aranay KpHTepHiiiepi
Ne | Cypakrap To6bI Banaer
1 CypakTelH  6epinren TaKbIpBIOBIH  TYCiHY, myphIC 1-10

TYCIHIIpY oHe OHEI TYOKBIPBIMAAY JKOHE TYKBIPHIMAAY
MYMKingiri. Jayam waxTer KypsutbiMaanFad., Kok
OepinreH TakpIpsInTaH IIETiHY.

2 Bepifiren TakpIppinTe! ally YIIiH YFEIMAApAbl KOIIaHa 1-10
Oity; mypeIc KoNIaHBLIATHIH YFbIMZIap JKOHE OJapIBIH
apachiniarel  OaimaneicTap. FRUILIME TEPMHHJEPII
KOJIMlaHy1a KaTeJliKTep s 60amayer.

Bapmrirer 20

OHTIMeNecyniy coTTi OTKEHJIINIH PacTaiiThIH eH a3 6aswl canbl-20 6a.

3. 6B01511 "Xumusa-Buosorns" Gixim Oepy Oarpapiamacer Goifibrama dHrimesrecy
OTKI3yre apHaaran cypakrap

- opta 6inim 6epy 6azackmna
- ’KOFapkl OiniM GasaceIH a
- IIETEIT a3aMaTTapkI

1. ATOMHBIH KYPBUTBIMBIL, aTOMIAFbI SNEKTPOHNAPABIH  KYifl MEH KO3FlBICHI, KBAHTTHIK
canyap, Iaym npwmmmimi, lyun epeskeci, Kireukosckuii €peIKeNepi, H30TONTAP TypaTsl 3aMaHayn
uzesnap.



OTBIPBII, XUMHAIIBIK JIEMEHT: XHMHUSIBIK SIIEMEHTTEP/IIH JKiKTemyi, CHITIATTaMackl, SJIEKTPTEPICTiri,
3aTTbIH KYPBUTBIMIBIK O0IIIeKTepi: aToMm, HOH, MOJIEKYJIa 5KOHE OJIapIbIH CHIIATTaMalaphl.

3. XUMHSIIBIK SJICMEHTTED aTOMIAPHIHBIH PAIHOAKTHBTINIT JKaHE OHBIN MOHi, aToOMaapbIH
BAJICHTTLIII] MEH BaleHTTimiK MYMKIHIIKTepi, aToMaapasiy TOTBIFY ZI9peskeci, Herisri Kimi Tomrap
MEH I€pHOATAPAAFBI dIEMEHTTEpIiH KaCHETTepiHiH e3repy HiNiri, MeTamw MeH OeiiMeranpH,
KOFaphl OKCHATEP MEH TMIPOKCHATEPMIH, CYTETi KOCBUIBICTAPEIHEIH TOTBIFY-TOTBIKCHI3aHY JKOHE
KBIIKBUI-HET13/1iK KacHeTTepiHiy ©3repy JKUIMIri Typaisr Tycinik.

4. XuMusnblk  Gaifnambic TYPJepiHiH  GiprIgFait JIEKTPOHALIK  TaOWFATHL, KOBAJIEHTTI
XUMHATBIK Oaifianbic, KOBaJIeHTT] XHUMHANBIK OalIaHBICTHIH KacHeTTepi, KOBAIEHTTI GailylaHbic
TY3yIiH AOHODJIBIK-aKLENTOPIBIK  MEXaHHU3Mi. HOHIBIK XHMUSJIBIK - GaiilaHbIc koHe HOHMIBIK

KPHCTAIIBIK TOpJIap.

i Meran Gaiinansice sxane MeTam KPHCTaII/IBI TOP.

6. Cyreri 6aitnansicer: MOJICKY1aapallbIK, MOJEKYNAILIiTiK, TY3iIy MeXaHusMmi skome OHEBIH
MaHbI3BL.

T ATOMIEIK OpOHTaIBap B! Oymannacteipy  (sp, sp2, sp3 OynaHmacTepy) kome

MOJICKynanapABIH  I€OMETPHACHL, 3aTTapibly  KacHeTTEpiHiH MOJIEKyNaJlap/iblH,  XHMHSIBIK,
SJICKTPOH/IBI JKOHE KEHICTIiKTIiK KYpPLIIBIMBIHA TOYEIIILIIT, aToMIap Iy e3apa acepi.

8. Bankemvanap men ty3 EPITIHALIEPIHIH deKTpoHsi,
9. Tysmapneis runposmsi, KBIKBUIAAP, CiNTiNep, Tysmap epiTiHainepiniy cyreri KOpCeTKiIi
(pH).

10. XUMHSAIBIK PCaKIUIIapIIBIH JKbIIAAMIBIFL] )KOHE OFaH acep etetin dakropiap, acep eTeTiH

Maccaiap 3aHpl, KaTalu3aTopiaap MeH MHTHOHTOpJIAP, KaTalu3: GipTeKTi skone reTePOTeHII.

1. Xumusaieik teme-renmik sxome OHBIH OPBIH 8YBICTEIPY MIAPTTAPh, TEMe-TCHIIK KOHCTaHTACKI,
JIeI_HaTenbe-EpayH MPHAHLAII.

12, Merannap men OefiMeTanuap: XHMHSIBIK QJIEMCHTTCP MEH KapalaibIM 3aTTap. Herisri Kimri
TooTap MeH OedMeranmapiablH — MeTal ATOMJIAPBIHEIH  KYPBUIBIMBIHBIH  CATBICTEIPMAITEI
CHIIATTaMACHI.

13. Ke3eH,zfep MEH  TonTapmarel OeiiMeranmap Men METaIIap/bl  JKOHE  OJIapIbIH
KOCBUTBICTAPBIHBIH KacHETTepiHiH e3repy 3aRIBUIBIKTAPBl, METAIAPABIH, GeifMeTaniapasH sKoHe
OJIapAbIH KOCBLUIBICTAPEIHBIH TaOHFaTTa Oonyrr, Kazakcranmars: MeTannap MeH OeHMeTannapsIn
HETi3ri KeH OpBIHapEL.

14, XHUMHSATIBIK SNICMEHTTEPIIH HEePHOATHIK JKyHecinaeri S-3JIEMEHTTEPIIH OpHEI, OJIAPIBIH
4TOM/IAPBIHBIH KYPRLIBIMIIBIK epeKIIeTiKTepi, MCTAJLI, TOTBIKCBI3/IaHy KACHETTEPIH CAIBICTHIpY.

15, Msic, MBIpbIm, TeMip, XpoM: TaburaTra oy, any, hu3HKabIK xKoHe XHMUSITBIK KaCHETTEDI.
16.  IlepuonTeix Kydezeri d-smemenTTepin OPHBL, ONIapABIH aTOM/APBIHEIH  KYPBUIBIMIBIK

CpeKIIeiKTepi. ‘
17. XUMHAIEIK SNIEMCHTTEPIH NEPHOATHIK XKy#HeciHmeri P-DJIEMEHTTEPAIIH OpPHBEI, OJlapabIy,
aTOM/IapPEIHBIH KYPBUIBIMEL

18.  Amomunnit xoHe oOHBIY KOCBUIBICTApBL.  AJIIOMHHHI, OKCHI KoHeE THIPOKCHATIH
aM(pOTepHSACEHL.

19. Asor, ¢ocdop, OJIAP/IbIH  OTTETl KOCBUIBICTAPHI JKoHE OJIApJIbIH  KacHeTTepi. AMMHaK,
AMMOHHH TY3/aphl JKOHE OJIapibIH Kacuerrepi. CyMBUITBUIFAH KoHe KOHUECHTPAUUsIAaHFaH a30T
KBIIKBUILIHEIR KacueTTepi. Hurpatrap xone HuTpar nonsm aHBIKTay.

20.  Kykipr xoHe oHBIY OKCHMATEpl, KBIIKBUIAAPEL, CYHBLITBUIFAH JKOHE KOHLIEHTpalHsIaHFaH
KYKIDT KBIIIKBLIBIHEIH KacHeTTepi, cymbdarrap koHe oapiLIH KacHeTTepi, cyap(aT HOHBIH
aHBIKTay, raJloTeH/Iep.

21.  OpraHHKaJIBIK XHMHA-OPTraHUKAaIbIK KeMipreri KOCBUIBICTAPBIHBIH XHMHACEL KOMipTeK
ATOMBIHBIH KYPBUIBIMIBIK €PEKIICITKTepi, OpraHuKaibIK KOCBUIBICTapAarbl KOMIPTEK aTOMBIHBIH
opOuTansH GynaHmacTepy (sp-, sp2-, sp3 - OynangacTeIpy), MOJIEKyTaNapabIH  MiriHaepi,
BaJICHTTIK OYPEINITApEL, Typiepi, naiina 6oy MexaHM3MIED] KOHE OPTraHUKANBIK KOChUIBICTAP/AFEI
XHMHEATBIK GaiaHbICTap BN SJIICKTPOH/IBIK TAOHFAThl, KOBAICHTTIK Baiiansic, oHpIH Y3BIHABIFEL,
KCHICTIKTiK GarbIThI, SHEprHs, o, OalinansicTap. cyTeri GailaHbICHL.



2. A M Bytnepoptriy OPTaHHKAIBIK  KOCBUIBICTADIABIH ~ XHMHSITBIK KYPBITBIMBIHEIH
TCOPHATIAPEI JKOHE OHBIH HETri3ri CPEIKENEPI, XUMHSIIBIK KYpBUIbIM TCOPHUACBHIHBIH MaHBI3BI, GOC
PajuKamiap Typalel TyciHiK koHe OJIAPABIH  Tipi OpraHM3MIEpIiH OMipiHeri MaHBI3EL
Bettopranukansix sxone OpraHUKalbIK 3aTTapAbIH OaliIaHbICkHL.

23.  OpraHMKamnEIK 3aTTapIblH JKIKTEIyl MeH HOMEHKIIATYpacel, (yHKIMOHANBIK TONTApEL,
KOMIpCyTeKTepi, KypamblHia OTTeri Oap, KypamemHnga aszor Gap KOChUIBICTAp, TOMOJOTHS oHe
T'OMOJIOTTap, H30MEpHUsIap MeH H30MEpIIEp Typansl TYCiHIK, agaM TaGWFAaThl MeH eMipineri
OPTaHUKANBIK KOCBUIBICTAP/IBIH MAHBI3BL, OPTaHHKAJIBIK XHMHUSHBIH KaJIbIITACYbl MEH JaMyBIHJIaF bl
KasakCTaH[bIK FaJIbIMIAPIBIH pei. ;
24, Anxampap, TOMOJIOTHANBIK  KaTapiap oHe ATKaHAAPIBIH JKaIbl (OpMyIackl, MeraH
MOJICKYIaChIHBIH ~ JKOHE  OHBIH TOMOJIOTTAPBIHBIN  KYPBUTBIMBL,  Sp3 AIKAHJAPIBIH
Oy naHmaCTRIPBLIYEL, H30MCPHSICEL JKOHE HOMEHKJIATypacH!, AIKaHIAPpIEIH  TaburaTTa GOyDI,
(UsMKATBIK *KoHe XHMHUAIBIK KacHeTTepi, alIMacTeIpy PCAKIHANAPEL: TalloreHiey KHE HUTpIIEY,
Kaly, TePMHSANBIK BUIBIPAY, alKaHAAPILI KoJliany, MeTaH Herisimjeri cuntesmep, OHOIPYIiH
OHEPKACINTIK ojticTepi: QIIKaHNapIbl KPEKHHT ... )KoHe 6GacKa ja KemTereH Oacka na kemreren
alKanxap MeH MeraH gracking-re gracking-re gracking-ke gracking-ke gracking-ke Kapcel
npenapaTrap: 'aJIKaHﬂapz[LI Gorenje, mymnaiigpr pakumsmbk  aiijiay, OHIIPYIIH 3epTXaHAIBIK
aZicTepi: BIOPL CHHTE3], amoMHHMIA KapOuIiHiH raapommsi.

25, Auxengep, TOMOJIOTHAIIEIK  KaTap >KoHE aIKeHIePIiH IKATIbL (opmynacel, stmien
MOJICKYTIACBIHBIH JKOHE OHBIH TOMOJOTTApPBIHBIH KYPBUIBIMBI, Sp2 OymaHIacTeIpy, AIIKEeH/Iep/IiH
HOMEHKIIaTypackl, KYPBUIBIMABIK KoHE KEHiCTIKTiK U30MEpHsIap, QU3NKAIBIK KACHETTED], dTHIIEH
KOMIPCYTEKTepiH  any; XHUMHUSUIBIK  KACHETTEepi:  KOCHLIy peakuuanapel  (rauorenjey,
THApOrajioreHiey, TrHOpaTamus, THIPIIEY),MaPKOBHHKOB  epesxeci, TOTBIFY,  aIKeHAEPAIH
ITOTMMEPIIEHY PeaKIUACEL, I0JIU3THIICH, aNKEeHIEp/Ii KOJIIaHy.

26.  Anxumpep, QIKHHJIEPIIH TOMOJIOTHAIIBIK KaTapsl, almel (opMyIIa, aleTHIEH KoHe Gacka -
AIIKHHJIED MOJIeKyIachIHbIH KYPBUIBIMBL, Sp OyIaHJacTBIpY, aleTHIIEH KOMipCyTeKTepiHiH
HOMCHKJIaTypacel MEH H30MEPHSICHI, alleTHIICH i METaH JKoHe Kapbun onicrepimen any, (bH3UKAIBIK
KacHeTTEpi, XHMHSUTBIK KaCHEeTTepi: KOCBITY ~peaKnMsiiapel  (raioreuey, THZIporajioreHey,
PHIIpaTanus, THAPIIEY ), aleTHICH i OCH30IIFa TPUMEPIICHIIPY, KOIaaHy ANKuHIED.

27.  Apenanap, Genson-apenanappiy OKiJTi, OEH30JT MONEKy/IaCHIHBIH KYPBUILIMEL, apeHaIap/IbIH
M3OMEPHACEL MEH HOMEHKJIATYPACEL, OJIapibl airy, GeH301 roMoJorTapsl, OEH30IIBIH (H3HKAIBIK
KOHE XHMMAIBIK KacHeTTepi, GeH30JIIbIH KaTBICYBIMEH aJIMACTBIPY peaKIHUsIapbL: rajloreHziey,
HATPJICY, OEH30IIBI Kocy PCAKLUANAPEL: THApIEY, TaloreHAey, TOTHIFY, OEH30JIBIH  TOTYOJI-
T'OMOJIOTEI, GEH30I MEH TOJTYOJIAbIH KaCHETTEPIH CABICTBIPY, KOMN/aHy apeHOB.

28.  Kypamemma orreri 0ap opraHuKaBIK KOCBUIBICTApABIH  JKIKTEIlyi, HOMEHKIIaTypackl,
CIMPTTCP, CIHUPTTEPAIH KypaMbl MeH KIKTeNyl, mekTi Gip arommsr cnupTTep, Oip aToMmpl
CIHUPTTEPIIiH TOMOJIOTHSIBIK KaTapsl, CIUPTTEPAiH Xalmsl GpopMyIacsL, H30MEPHACHL, CIIUPTTEPIIH
(usukanbK  KacwerTepi, OJIapAbl  ally, MOJIEKyJTaapaiblK — CyTeri Oalinanbicel,  crapr
MOJICKYIaNapbiHbIH  SICKTPOHMBIK  KYPHLIBIMBIHBIH CPEKIIEMKTepP], CHUPTTEPIiH XUMHSIIBIK
KacHeTTepi: MeTalfapMeH, TrajoreHiK CYTEKTCPMEH ©3apa OpeKeTTeCy, MOJIEKYIaapalblK JKIHE :
MOJICKYIailIiIiK Jeruaparans, CIUPTTEPNIH 3UPIIEHY], TOTEIFYEI XKoHe JETAAPIIEHYI.

29.  Aunbpperunrep, MOJIEKyTaNIApABIH KYPBUIBIMBI XOHE allbIerHATEPIiN FOMOJIOTHSJIBIK KaTapkl,
M3OMEPHS JKOHE HOMEHKIIATypa, KapOOHHN TOGBIHbIN KYPBUIBLIMEL, OHBIH €pEeKINeNTiKTepi, albIHybL,
DHBMKATBIK  SKoHE  XHMUSITBIK KacHeTTepi, KOJIAHbITYEL QOpMaNbAETHATIH KOHE OHBIH
TOMOJIOrTaphIHLIH,  (PM3HKANBIK KacHeTTepi, AIBACTUATEPIIH JKEKENereH oKimepi, MOJIEKyTaa
aTOMZIAp/IbIH KapOOHUT TOGEIHBIH GONyBIHA GaiTaHbICTE] aNbJETHATEP/IH XUMHUSIIBIK KacHeTTepi
(runpney, TOTBIFY),AlIbACTH/TEPre CalaIbl peaKimsap (KyMic OKCHAIHIN aMMHAK epiTiHaiTepiMen
xone Meic (1) THIPOKCHAIMEH TOTEIFY), hopManbreruaTin - peHoNMMEH ITOJIHKOHACHCAIIHS
PeaKIHACEL.

30.  Kap6on KBIMIKBUTAAPEL, KAapOOH —KEIMIKBLIAAPEI MOJICKYJIANIApPBIHBIH  K9HE KapOOKCHII
TOOBIHBIH KYPBUIBIMEL, KapGoH KBIIIKBUIAAPBIHEIH KIKTEITyl, H30MEPHSICHI KoHe HOMEHKIIATypacsl,
KapOOH  KBIITKBUINApEl — TabuFarTa, KapOOH  KbIMIKbUIAAPEIHEIH KOJJIAHBUIYBI,  KapOoH
KBIIKBUINAPBIHBIH  QU3HKATBIK KaCHETTEp] JKoHE OJIapIbIH  MOJICKYJIaJIapAblH  KYPBUIBIMBIHA



TOYeIimiri, kap6on KBIIKBUIIAPEIHBIN — XHMHSLITBIK KacherTepi: Meranmapmes, MeTajut
OKCHITEPIMEH, HeTi3nepMen jkome T¥3MapMeH e3apa apekerTecyi, KOeMipcyTek PamMKanbIHBIH
KYIIKe acepi kapbou KBIIIKBLIBL, 3TepUpUKaims PCAKLHACEI, OHBI Kyprisy IIapTTapsI, ImekTeyci3
KapOOH KbIMIKbITapEr, OMIAP/IBIR KYPBUIBIMBI MEH XHMHUSLUTBIK KacHerTepi.

31. Koraper WasHaapaei  Kimg KJIaChIHBIH CHIATTAMACKL. Taburarrarsr xone aJTaMHBIH
OKOHOMHKAJIBIK KbI3METiH [er] Tapayysl, MaHbI3HL,

32. Ot6acm Honni I{a}qmmap. ANlaMHBIH TaGHFATEl Men 9KOHOMHUKAJIBIK KBI3METIHIEr! Karn
CHIIATTaMAaCBl, Tapasybl, MaHbI3bI,

33.  Cembm Cyrxopexkrinep. OKOIOrHAIBIK Tonrap. ©p Typni Tipurinik €Ty XargaiiiapeiHa
OaifaHbICTEI KYPBUILIMHBIH epeKIeriKkTepi.

34. Pubocomanapey MOP(DOTOrHSCH XoHe KhI3MeTi., Pr6ocomanbin sxymerc g,

35. Y. Napeunnig KACAH/IBI iDIKTEY TypaJIsI iTimi. "Monodnms" npusmumni.

36. Benim T HMHOCnepManap. JKammer CHIaTTaMackl, IBOMIONUSANBIK JAMBIFAH Oenrinepi,
Tapaiyel ajaM eMipiaze KoJljany.,

37.  Sapommiy KYPEUIEIMEL, OHBIH KacyIajarbl peui. Xpomocomanap sy MOPQONOTHSITEIK
KYPBUIBIMEL 5KOHE XUMHSUIBIK KypaMbl, Xpomocomanaper opay agicrepi.

38. HH&CTHHTCp,HiH KYPBUIEIMEI MEH KBI3MeET,

39.  Tyaxmi OCIMIIKTepAiN mmIbIFy Teri, Omnapjpig CHIHBINTAPLIHEIH ToH Gelrinepi, Tapayel,
TaOHUFaTTarEl JKaHe aaMHBIH 5KOHOMMKAJTBIK KBI3METiHZer1 pei.

40.  ¥Ymyra OcitiMmnenyine GaitmambicTs KYCTAp/BIH  ilUKi JK9HE CHIPTKEI KYPEBITBIMBIHBIH
epeKIeiKTepi.

41. HaTH_Ia_]]BIFLI CaHBIpayxynaKTap. ATaMHBIH TaGHFATBI MeH eMIipiHJIeri JKamms! CHITaTTaMackl,
Tapaiybl, peiti.

42.  Asteraceae TYKBIMAACBIHBIH JKAIIbl CHIIATTAMACKL Taburarrarer xome agam eMipiHzeri
Tapajysl, MAHbI3BI.

43, CBIHBINTBIH  amms] CHITATTaMackl CyifeKTi OanbIkTap. BaJIBIKTap,HBIH OHOTOTHSIIBIK
TOITApEL

44.  JleHewnin maddepernmanmscs, kobero €peKInemniKTepi, Ganneprapasy TaGuraTTars: XKoHE
ajiaM eMipiHaeri MaHbI3bL,

45.  Twunrid xanms! cunaTramacsy Henenrepar. Cucrematuxa skame MarbIHACHI.

46.  XKepzeri emipre OedtimMueny xone CaHBIpayKyIIaKTapIars! cropa CpeKIIeniKTepiHiy o3repyi.
47.  Cyitex KOCBUILICTAPBIHBIH, JKIKTeNyi, onapasry byHKUHOHATTEIK epekmernikrepi. Bac cyiex
CYHeKTepiHiH y3mikcis KOCBUIBICTapEI.

48. TypiHin xanmner CHnaTTamacs! AHHenuATep. CHCTeMAaTHKA JKOHE MarpIHACEHL

49.  Ocimaix KaCyIIaIapbIHBIH KYPhLTBIMILIK KOMIIOHEHTTEDI, KIKTemyi xone byHKIMOBATIBIK

CpeKILETiKTep].
50.  OmEIpTKacen KaHyapIapIbIH KyHKe xKyiteci MeH cesim MYIIEeNEepiHiH 9BOMOMHSACEL.
51.  Temwicany alicTepi xoHe apTPOIIOATAPAAFEI THIHEIC ATy MYIIeNEPiHiH KYpPLUTBIMEL

52.  BaybIpriven KOpranaymbeuiap KIACBIHBIH KAJITEL CHIIATTaMacel. Op Typrni emip cypy
Karnainapeina Geifimumeny.

53. XopHanbuIapab KaH alfHaBME! MYIICTIEPIHIH 3BOJIOIHSICEL.

54, OXMHOIEpManap by CBIPTKBI KYPBIIBIMEL, KOOEK0 3KaHe AaMy epeKIIeiKTepi.

55.  KaH aitHansMembIg Y/IKCH JKoHe Kini meHGeprepi, OJIapABIH MaHbI3EL,

56. Kacymansiy TipeK-KHUMELT Kyheci (umTOCKEET).

57.  Tepi xyiteci: TEPIHIH KYPBUIBIMEL, 6e3nepi xone TYBIH/BUIAPEL

58.  Xynbmn: DYHKIMSIIAPEL, CHIPTKEI KoHe imKi KYPELUTBIMBL, MU KaObIKTapbL.

59.  Buonormsisix MeMOpanaiap. MemGpanasix MOJIeIbep, KacHeTTepi.

60. IIpokaprorrap men SYKapuoTTap. OcimIikrep Men ’KaHyaprap — KacyIlalaphIHBIH
KYPBUILIMAIBIK €peKIIeIiKTep;.
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