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I. AnnoTanust

1. Iles1b ¥ 321241 TUCHUTIHHBIL:

Ileab OCBOEHMS MAUCUMIUIMHBI - (POPMHUPOBAHUE TIPEACTABICHUNH O XUMHHU
OPUPOAHBIX  COCIMHEHUN, KaK XUMHUU MNOJU(PYHKIMOHAJIBHBIX — MOJIEKYIL,
cTepeocnenuPpruuecKrx peakiyuii U MHOTOLEHTPOBBIX MEXaHU3MOB.

3anaun u3yyeHus1 AUCUUILVTHHBIL:

(opmupoBaHKe Ga30BbIX 3HAHWH 00 OCHOBHBIX KJIAcCaX MPUPOAHBIX OPraHUYECKUX
COEIMHEHUIA, X POJIH B (PYHKIIMOHUPOBAHUHU JKUBOM KIIETKH;

(dopMUpOBaHKE MPEICTABICHUI O COBPEMEHHOM COCTOSHMM HAyKh B OOJIaCTH
OPUPOJIHBIX COCIMHEHWM, TEPCHEeKTUBAX Ppa3BUTHS METOJOB MX CUHTE3a U
NPUMEHEHHS,

OpUOOPETEHUE HABLIKOB BJIAJICHUSI JKCICPUMEHTAIBHBIMU W TEOPETUUYECKUMHU
METOAAMHU CTPYKTYPHO-PYHKIMOHATIBHOTO aHAIM3a MPUPOTHBIX COCTMHEHUIA;
(GOopMHUpOBAHUE Y CTYJEHTOB 3HAHUHA M YMEHUI, MO3BOJISIIOIIMX IUIAHUPOBATH
CUHTE3bI Pa3JIUHBIX KJIACCOB MPUPOAHBIX COCAMHEHUIA.

2. MecTo aucumniiunsbl B crpykrype OOII

JuciuruinHa «OpraHudeckass XuMUs TPUPOAHBIX COCAUHEHWUH» BXOIUT B
ONeKTUBHBIE  aucuuIumaHbl 7 Yactv,  (QOpMUPYEMOH  y4aCTHHKaMH
oOpazoBarenpHbIX OTHOWIEHUH broka 1. «{ucuumiuHen y4eOHOro maHa.
Y4eOHast QUCLMIUTMHA SBISETCA HEOOXOOUMON ISl M3YUYCHHs TAKUX JWCLHUIUIMH,
Kak «lIpukmagHas opraHuyeckas xumus», «MOJETUPOBAHUE W OpPraHu3aLus
TEXHOJIOTHYECKHUX TTPOLIECCOBY.

JIns ycrnemHoro OCBOCHHS TMCUUILUIAHBI CTYACHTY HEOOXOAUMBI OA30BBIE 3HAHUS
TEOPUH CTPOCHUS OPraHUYECKUX COCAUHEHUI, OCHOBHBIX KJIACCOB OPraHUYECKHUX
COCIMHEHUN, WX XUMHUYECKHe CBOMCcTBA, HOMEHKnarypel HIOITAK, oCHOBBI
3IEKTPOHHOIO W MPOCTPAHCTBEHHOTO CTPOCHUS OPraHUYECKUX MOJIEKYJ. CTYIEHT
JOJDKEH BJIAJETh OCHOBHBIMM METOJAMH OPraHUYECKOr0 CHHTE3a, BIIAJETh
METOJIAMU aHATN3a U UACHTU(IMKALNKA OPraHUYECKUX COCAMHECHUN.

3. O0beM AUCHUILIMHBI: 3 3a4cTHBIC ¢auHUIBL, 108 akageMUUeCKUX 4acoB, B TOM
qucie:

KOHTAKTHAsS1 ayUTOpPHasi padoTa: jekiyu - 11 yacos, 1adoparopHble paboThI -
22 yaca,

KOHTAKTHASI BHeAYIUTOPHAsi pad0Ta: KOHTPOJIb CaMOCTOSITE/IbHON PadoThI - 40
YacoB,

caMocTosITe/IbHast padoTta: 35 4acos.

4. Ilnanupyemblie pe3yJbTaTbl O0y4eHHs] MO JHCHUIVINHE, COOTHECCHHBIX C
IWIAHUPYEMBIMH PE3Yy/ILTATAMH 0CBOCHHUsI 00Pa30BaATE/ILHOM MPOrpaMMbI

ILnannpyemble pe3yabTaThI Ilnanupyembie pe3yabTaThbl 00yUeHHs
O0CBOCHHS 00Pa30BaTEe/ILHOI M0 TUCIHILTHHE
NpOrpaMmbIl
((hopMupyemMbie KOMIICTCHIINHN)




IK-1

Cnocoben BbIOMpATH u
HCMOJIB30BaTh TEXHUYCCKHUE
CpelCTBA U METO/bI UCTIBITAHUNA IS
PEILICHUS] UCCIIENOBATENBCKUX 3a1a4
XUMHUYECKON HaNpaBJICHHOCTH,
MOCTABJICHHBIX CIECIUAIUCTOM 00Jice
BBICOKOU KBaJM(puKanun

[1IK-1.1 I'InaHupyeT OTACIBHBIE CTAIUN
WCCIICI0BAHMSI ITPY HAJTMYMK OOIIETO TJIaHa
HUP

[1K-1.2 BeiOrpaeT TEXHUYECKUE CPENCTBA
¥ METOBI HCIbITaHMi (13 Habopa

UMEIOIIUXCS ) JJIS1 PELIEHHS TOCTABICHHBIX
3anau HUP

[1K-1.3 ['0TOBHAT OOBEKTHI UCCIICIOBAHUS

ITK-2

Cnocoben OKa3bIBaTh
UH()OPMAIMOHHY IO MOJACPIKKY
CHEUANNCTaM, OCYUIECTBIISIONAM

Hay4YHO-HCCIICA0BATCIILCKUC pa6OTI>I

[IK-2.1 TIIpoBOAMT TEPBUYHBIA TTOUCK
uH(pOpPMaLMK MO 3aJaHHOM TemaThke (B
T.4., C WUCHOJb30BAHUEM MATECHTHBIX 0a3

JQHHBIX )
[IK-2.2  Ananu3upyer u  00o00wmiacrt
pe3yibTaThl MATEHTHOTO MOMCKA MO

TEMaTUKE MPOEKTa B BHIOPaHHOM o0nactu
XUMUM (XUMUYECKOH TEXHOJIOTHN )

5. ®opma NPoMeKYTOUHOM aTTeCTANHH U CEMECTP NMPOX0KICHHS:

3aUET B 8-M CEMECTPE.

6. SI3bIK IpenogaBaHus PYCCKHIA




II. Conepxanue MUCHHILVINHBI, CTPYKTYPHPOBAHHOE IO TEeMaM C YKA3aHUEM
OTBEJICHHOT0 HA HHUX KOJHMYECTBA AKAJAEMHYeCKHX 4YacOB M BHIOB Y4YeOHbIX
3AHATHI

KonrakTHasn
Ne Y4eGHas nporpamma padora (1ac) § =
HAUMECHOBAHHUE o o 4 E
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Bcero = Sz =3 S
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g 2% $T (=287
5| gE | 2 :
= U ©
1 | Tema 1. Benenue B
OPraHuYeCKyr XUMHUIO 5 1 2 2
MPUPOJHBIX
COCITMHCHUM
2 | Tema 2.
AMUHOKHCIIOTHL. 8 2 5
3 | AHanu3 paCTUTENBHOTO
Y JIEKAPCTBEHHOIO 9 6 2 3
ChIPbS
4 | Tema 3. Ilentuas 1
OeIIKn 8 2 4
5 | Tema 4. M3onpeHOUIBI
5 1 2 2
6 | llony4yenue u aHayn3
TEPIUHOUIOB 6 4 2
7 | Tema 5. Ankanouapl 1
nop(pupHHBL. 9 2 2 2
8 | AHanu3 anKajJiou0B
7 4 2
9 | Tema 6. ButamuH®lI,
[IPOBUTAMUHEI U 13 4 4 4
KO(DEpMEHTBI
10 | AHanu3 BUTAaMHHOB 6 4 2
11 | Tema 7. AHTHOHOTHUKH
12 3 4 4
12 | AHAanu3 aHTHOMOTHKOB
6 4




13 | Tema 8.
DJIEMEHTOPTaHuU- 6
YECKUE TPUPOJIHBIE
coeauHeHus. Meranno-
KOPH3UMBI

14 | Toknaael 00 3aJaHHBIM 8
TEMaM
3auer

15 | UToro: 108

11 22

35 40

III. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

YuebHasi mporpaMmMa — HAUMEHOBaHUE
pas3zesoB U TeM

Bun zansatus

O06pasoBarenbHbIE TEXHOIOTHH

Tema 1. BeneHue B OpraHuvyecKyro

paboThl

XHUMHIO TPUPOIHBIX COETMHEHMIH Jexuus Tpagnunonssie (GppoHTaTBHAS
JIEKLIHST)

Tema 2. AMMHOKHCIIOTL Jexuun Tpapuunonssie (GppoHTaNTBHAS
JIEKLIHST)
udpossie (oka3
NPE3EHTALIHI)

Tema 3. TenTuas! u OeJIKK Jlexmm Hugppossie (noxas
NPE3EHTALIHIH)

AHaNN3 paCTUTEIBLHOTO H Jlabopartopubie | TexHonorust mpodOIeMHOTO

JIEKAPCTBEHHOIO CHIPbS padoTHI o0yuenus
I'pynmosast pabora

Tema 4. M3onpeHOUIbI Jexumu Tpaauumonnsie (ppoHTATBHAS
JIEKLIHST)

[TostyyeHne ¥ aHAIU3 TEPIUHOUIOB Jlaboparopusbie | TexHonorust mpodIeMHOTO

paboThI o0y4eHwHst

['pynmoBast pabora

Tema 5. Anxanons! 1 NOPQUPHHEL Jlexumm Tpanuuuonssie (ppoHTanbHas
JIEKLIHST)

AHamn3 aJIKaJIONI0B Jlaboparopusbie | TexHonorust mpodOIeMHOTO

padoThI o0y4eHwHst

I'pynmosast pabora

Tema 6. BuTamuHbI, TPOBUTAMUAHBI U Jlexuuu Tpanuuuonnsie (GpoHTanbHAs

KO(EPMEHTBI JIeKILHsT)

AHann3 BUTAaMUHOB Jlaboparopusbie | Texnonorus npodIeMHOTO

oOy4deHust




['pynmoBast pabora

Tema 7. AHTUOMOTHKH

Jlexiuu

Tpagnunonssie (ppoHTATBHAS
JIEKIIHsT)

AHau3 aHTHOMOTHKOB

JlabopaTopHbie
paboThI

TexHonorust mpoOIeMHOTO
oOydeHust

Tema 8. DIIEMEHTOPraHUYECKUE
NPUPOJHBIC COCAMHEHUSI.
MeTanio-KO3H3UMBI

Jlexiuu

Tpapnunonssie (GppoHTATBHAS
JIEKLIHST)

3auer

JIOKITaap! 110 3aJaHHBIM TEMaM

IV. OueHovnbie MaTepuabl AJisl MPOBEACHUS TEKYIEH U MPOMEKYTOTHOI

arrecTanuu
Pe3syabrar Tunossie KOHTPOJILHbIE IHoka3zarenu u
(MHIMKATOD) 3aaHus KpuTepHu
OLICHUBAHMUS,
IIKAJ1a OLCHUBAHUSA
[K-1.1. 1. Jna  oOHapyxeHus | DaKThl, NIPUBEICHHBIC B
TEPIEHOUAHBIX OTBETE, U PUMEPHI B
ANKAJION10B B | OJIHOM 0OBEME
PaCTUTEIBHOM ChIPbE | 0OOCHOBBIBAKOT BHIBOIBI
HEO0XOAUMO: — 3 Oanna
BriGepute npaBWIBHBIN | JlomyineHa (pakTrueckas
METO[T BBIICTICHUS ¥ | omMOKa, HE MpUBEIIIAs
aHaIM3a. K CYILIECTBEHHOMY
A. TlpurotoBuUTh BOJHOEC | ICKAKEHHUIO CMBICITA — 2

W3BJICUCHUE TEPIICHOMIHBIX
AIKAJIOUA0B W IPOBECTH
LIBETHBIE PEAKLUH.

b. IIpUroToBUTH KUCIOTHOE
W3BJICUCHUE TEPIICHOMIHBIX
ATKAJTOUA0B W IPOBECTH
peakuuu  OCaKIEHUA  C
PEAaKTUBOM  3O0HHEHIITEHHA
unu J{parenaopda.

B. IlpurotoBuTh CHOUPTOBOE
M3BJICUCHUE TEPIICHOMIHBIX
ATKAJTOUA0B W IPOBECTHU
PEaKkuuo  €¢  PEakTUBOM
Maiiepa.

Uro HyXHO J00aBUTH K
W3BJICYEHUIO B BapuaHte B.,

Oanna

[Ipumepsl, NpUBEIEHHBIE
B OTBETE, B MOJIHOM
00beMe 000CHOBBIBAIOT
BBIBOJIbI, HO OMYIIICHA
(akTyeckas ommoOKa —
1 Ganna

Jlony1ieHsl
(haKTHYECKUE U
JIOTUYECKHUE OIITUOKH,
CBUJIETENBCTBYIOIIUE O
HEMOHUMAHWU BOMPOCca —
0 OamioB

1 Oamn — «3» 2 Oanna —
«4» 3 0amna — «5»
DaKThl, MPUBEJICHHBIE B




YTOOBI BApUAHT cTan
MTPABUIIBHBIM?

2. HazoBute oOmwierpyi-
MOBYIO KaY€CTBEHHYIO PEaK-
U0  HAa  MPOU3BOJHBIC
Teo(puIIMHA.

BriOepete MTPABUAJIbHY O
PEAKLMIO.

A. Ilpo6a Jlerans.

b. Mypekcuanas npooa.

B. llBetHas peakiusa C

HUTPOIPYCCUAOM.
Kakue OpPraHu4YeCKue
COCIMHEHUS MO>KHO

OOHapy>KUTh C MOMOIIBIO
npoOsl Jlerans?

[K-1.2.

1. Kakue kayecTBEHHBIE
peaxkuuu SIBJISIFOTCS
cnenu(pUUEeCKUMH, a KaKue
oOmmMHu  Uist  (PEHOJIBHBIX
COCIMHEHUI?

2. HazoBute
KAQUECTBCHHBIC PEAKIUUA Ha
(NaBOHOWIBI, HA  KAKUX
CBOMCcTBax (h1aBOHOHMTOB
OHH OCHOBaHBbI?

OTBETE, U MPUMEPHI B
MTOJIHOM 00BEME
00OCHOBEIBAIOT BBEIBOJIEI
— 3 Oamna

JlonyuieHa akruyeckas
ommOKa, HE TPUBE/IIIIAS
K CYIICCTBEHHOMY
UCKKEHMIO CMbICTIa — 2
oamia

IIpumepsl, NpUBEIEHHBIE
B OTBETEC, B IIOJTHOM
00BeMe 00OOCHOBBIBAIOT
BBIBOJIbI, HO OMYIIICHA
(akTyeckas ommoOKa —
1 6anna

JlonymeHsl
(haKTHYECKUE U
JIOTUYECKHUE OIITUOKH,
CBUJIETENBCTBYIOIIUE O
HEMOHUMAHUU BOMPOCca —
0 6amioB

1 6amn — «3» 2 Oamma —
«4» 3 Oaymta — «5»

[K-1.2.

1. Pacckaxure 0
O0COOCHHOCTSIX CTPOCHUS,
Knaccupukanum, Gu3nKo-
XAMUYECKUE CBOWCTB
KyMapUHOB,UX
pacnpoCTPaHEHKE B
PaCTUTEITLHOM MUpE,
NPUMEHEHHUE B MEIULIUHE.
2. Pacckaxure 0
O0COOCHHOCTSIX CTPOCHUS,
Knaccupukanum, GU3nKo-
XUMHUYECKHAE CBOMCTB [3-
JAKTAMHBIX aHTUOMOTHUKOB,
WX TPUMEHEHUE B MEIULIMHE.

daKThl, TIPUBEICHHBIC B
OTBETE, U MPUMEPHI B
MTOJIHOM 00BEME
00OCHOBEIBAIOT BBIBOJIEI
— 3 Oamna

JlonyuieHa akruyeckas
ommOKa, HE TPUBE/IIIIAS
K CYIICCTBEHHOMY
UCKKEHMIO CMbICIa — 2
oamia

IIpumepsl, IpUBEIEHHBIE
B OTBETEC, B IIOJTHOM
00BeMe 00OOCHOBBIBAIOT
BBIBOJIbI, HO OMYIIICHA
(dakTryeckas omuoKa —
1 6anna

Jlony1eHsl
(haKTHYECKUE U




JIOTUYECKHUE OIITUOKH,
CBUJIETENBCTBYIOIIUE O
HEMOHUMAHUU BOMPOCca —
0 6amioB

1 6amn — «3» 2 Oamma —
«4» 3 Oayta — «5»

Pe3syabrar Tunosesie KOHTPOJILHbIE IHokazarenu u
(MHIMKATOD) 3aaHus KpUTEepPHH OLCHUBAHUS
IIKAJIA OLICHUBAHHS

[1K-1.3. 1. Kakum oOpazom @DaKThl, IPUBEACHHBIE B
NOJAEPKUBAIOT OIMHAKOBYIO | OTBETE, M TPUMEPHI B
TEMIEPATYPY U3YyUAEMBIX NOJIHOM 00bEME
pacTBOPOB NpH paboTe HA 00OCHOBBIBAOT BBIBO/IbI
unTeppepomerpe? Kakne — 3 Gamna
XapaKTEPUCTUKHN BOJIHBIX JlonyieHa (pakTuyeckas
PacTBOPOB UCCIEAYIOT ommrOKa, HE TPUBE/IIIIAS
UHTEPPEPOMETPHUECKUM K CYIIECTBEHHOMY
METOJIOM? UCKOKEHUIO CMbICTIA — 2

Oasta

2. C nOMOUIBIO KaKOTO [TpuMepsl, MPUBEIECHHBIE
npudopa TpOBOAST B OTBETE, B MOJIHOM
OCQKJICHUE YaCTHI] MPU 00beMe 000CHOBBIBAIOT
W3YYCHUN KHHETUKA BBIBOJIbI, HO ONYIIEHA
CEIMMEHTALMH CYCIICH3UI (akTryeckas ommoOKa —
Cepbl B BOJHBIX pacTBopax? | 1 Oamna

I1K-1.3. 1. Ha xakom npubope MOkHO | JlomyIeHsl

UCCIICIOBATh
CTaOWITM3UPYIOLIEE NCHCTBUE
cycneH3nii kaMm@opsl B Boae?
HazoBuTe OCHOBHBIE METOIBI
WCCIICIOBAHMSI KWHETHKHU
CEIMMEHTALNU CYCIICH3UA.

2.Kakue (uzuKo-
XUMHYECKHE METOIbI
OPUMEHUAMBI I M3YUYEHUS
CBOWCTB HPUPOIAHBIX
cOoeTMHEHNI?

BriGepute IIPaBUJIbHBIC
OTBETHI.

A. MukpocyOnumarnus.
b. JIFTOMUHUCIIEHTHBIH

(haKTHYECKUE U
JIOTUYECKHUE OIITUOKH,
CBUJIETENBCTBYIOIINE O
HEMMOHUMAHUU BOMPOCca —
0 6amioB

1 6amn — «3» 2 Oamma —
«4» 3 0anma — «5»




aHayus.

B.  Xpomarorpaduuecknii
aHayu3.

I Buckosumerpruueckuii
METOL.

MOo)XHO M OPOBOJUTH
BO3TOHKY TIPH NOHHM>KEHHOM
JABJICHUN?

[1K-1.3. 1.  Kakum  nporpammubiM | DaKThl, IPUBEACHHBIE B
obecrieyeHueM HY>KHO | OTBETE, U PUMEPHI B
BOCITOJTb30BAThCS JUTSL | TIOJTHOM 00BbEME
00paboTKH PE3YIBTATOB | 0OOCHOBBIBAIOT BHIBO/IbI
XpoMaTorpapuueckoro — 3 bamna
uccienoBanus (paaBoHOUAOB U | [JomymieHa
HaxoxacHus Rf? (akTnyeckas ommoKa,

HE MpUBEIIIAs K
CYLIECTBEHHOMY
2 Kaxum MIPOrPAMMHBIM | ICKQKEHUIO CMBbICTIA — 2
o0ecrneueHreM HY>KHO | Oasuta
BOCITOJIB30BATHCA i | [Ipumepsl,
00paldoTKH PE3YJIBTATOB | MPUBEJICHHBIE B OTBETE,
UCCIICTOBAHUS CBOICTB | B TOJTHOM 00bEME
NPUPOAHBIX COEIMHEHHH | 00OCHOBBIBAOT
(POTORNEKTPOKOTIOMETPUYECKUM | BBIBOJIBI, HO OMYIIEHA
METOIOM. (akTryeckas ommoKa —
1 Ganmna
JlonyiieHsl
(haKTHYECKUE U
JIOTUYECKUE OIINOKH,
CBUETENBCTBYIOLINE O
HEMOHUMAHWKU BOTIPOCA
— 0 bamnos
1 Gann —«3» 2 Gamna —
«4» 3 bamna — «5»
[TK-1.3. 1. Kakum 06pa3om noctpouTs | DakThl, MPUBEACHHBIC B

rpauKy 3aBUCUMOCTH
OMYJIBTAPYIOLIEN

CHOCOOHOCTH CHHTAHOJIA OT
BPEMEHU NTPU CTAOUITU3ALINH
AMYJIbCHM MUHAATBHOTO Macja
B BOJE?

2. Kakum 06pa3oM MOCTPOUTH

OTBETE, ¥ PUMEPHI B
TTOJITHOM 00BEME
000CHOBEIBAIOT BBEIBOJIBI
— 3 Oamta

JlonymeHna
(akTryeckas ommoKa,
HE TIpUBEIIAs K
CYIIECTBEHHOMY




rpaduk 3aBUCUMOCTH
YCTOWYHUBOCTH TIEHBI
CaAaNOHWHOB OT KOHIIEHTPALIUK
P ONPEACIICHUN
CTaOWJIBHOCTH TIEHBI?

UCKaKEHUIO CMbICIa — 2
oamia

[Ipumepsl,
MPUBEJCHHBIE B OTBETE,
B IIOJTHOM 00BEME
00OCHOBBIBAIOT
BBIBOJIbI, HO OMYIIICHA
(akTryeckas ommoKa —
1 6anna

JlonyieHsl
(haKTHYECKUE U
JIOTUUYECKUE OIINOKH,
CBUJIETEHCTBYIOLIUE O
HEMOHMMAaHUU BOMPOca
— 0 OaymtoB

1 6am1 — «3» 2 6amna —
«4» 3 Oamna — «5»

[IK-2.1. 1. Kakne BemecTBa @DaKThl, IPUBEACHHBIE B
UCIOJIB3YIOTCS B OTBETE, U MPUMEPHI B
(hapManeBTUYECKOMH MTOJIHOM 00BEME
MPOMBIIICHHOCTH KaK 0OOCHOBBIBAIOT BBIBOIBI
CEPMICUHBIC TITUKO3U/IbI? — 3 banna

JlonyuieHa aktuyeckas
2. Yro npeacrapisoT co0oil | ommOKa, HE mpuBeIIast
KyMapuHbl? C KaKOH LENBI | K CYLIECTBEHHOMY
UCIOJIB3YIOTCS JaHHBIC MCKKECHHUIO CMBICHA — 2
COC/IMHCHMUS B Oamia
(hapManeBTUYECKOM [Tpumepsl, MPUBEICHHBIE
MPOMBIIICHHOCTH? B OTBETEC, B IIOJTHOM
00BeMe 00OOCHOBBIBAIOT
BBIBOJIbI, HO OMYIIICHA
(akTyeckas ommoOKa —
1 6amna
JlonymeHsl pakTruuec-
KHEC W JIOTHYCCKHC
OIMOKH, CBUACTCIIHCT-
BYIOIIME O HEMOHUMAHWUH
Bonpoca — 0 Gaos
1 6amn — «3» 2 Oamma —
«4» 3 0anma — «5»
2 Oamma — «4» 3 OGamna —
«S5»
[1IK-2.2. 1. Hanmumure peakuuto DaKThl, TPUBEICHHBIC B




00pa3oBaHusl CJIOKHBIX
3(pupoB KapOOHOBBIMU
KUCJIOTaMHU

HA KOHKPETHOM MPUMEPE,
PUBEINTE HA3BAHUE
MOJIyYEHHOTO MPOIYKTA.
[IpuBeauTe npuMeEpEI
MPOMBILLJIEHHOTO
NPUMEHEHHUS CIIOXKHBIX
3(pUpPOB PaCTUTEIBLHOTO
MPOUCXOKICHUS

2. Hanviwmre peakuuro
IOy YEHHS
ATKAJIIAALETUIITIIULEPU OB
[IpuBenuTe mpuMeEpsl UX
[IPOMBILIJIEHHOTO
UCIIOJIb30BAHUS.

OTBETE, U MPUMEPHI B
MTOJIHOM 00BEME
00OCHOBEIBAIOT BBEIBOJIEI
— 3 Oamna

JlonyuieHa akruyeckas
ommOKa, HE TPUBE/IIIIAS
K CYIICCTBEHHOMY
UCKKEHMIO CMbICTIa — 2
Oamna

IIpumepsl, NpUBEIEHHBIE
B OTBETEC, B IIOJTHOM
00BeMe 00OOCHOBBIBAIOT
BBIBOJIbI, HO OMYIIICHA
(akTyeckas ommoOKa —

1 6anna

JlonymeHsl
(haKTHYECKUE U
JIOTUYECKHUE OIITUOKH,
CBUJIETENBCTBYIOIIUE O
HEMOHUMAHUU BOMPOCca —

0 6amnoB
1 6amn — «3» 2 daa — «4»
3 bamia — «5»

[K-2.2.

1. HazoBute
MIPOMBIIIEHHBIE METOIBI
MOJIyYEeHUs JISUUTUHOB. K
KaKoOMY KJIacCy HPUPOIHBIX
COCIMHEHUHA OHU OTHOCSATCA,
KaKo€ CTPOCHUE UMEIOT.

2. HazoBute
IPOMBILLIJICHHBIE METOBI
NOJTyYEHUsT aCKOPOMHOBOM
KUCI0Thl. K Kakomy kJiaccy

MPUPOJIHBIX COCANHEHUIA OHU

OTHOCATCA, KAKOC CTPOCHUC
HMCIOT.

®dakThl, MPUBEICHHBIE B
OTBETE, U MPUMEPHI B
MTOJITHOM 00BEME
00OCHOBEIBAIOT BBIBOJIBI
— 3 Oamna

JlonyuieHa paktuyeckas
ommOKa, HE TPUBE/IIIIAS
K CYIIICCTBEHHOMY
UCKaKEHMIO CMbICIa — 2
Oamna

IIpumepsl, IpUBEIEHHBIE
B OTBETEC, B IIOJTHOM
00BeMe 00OCHOBBIBAIOT
BBIBOJIbI, HO ONYIIICHA
(dakTryeckas omuoKa —
1 6anna

Jlony1eHsl
(haKTHYECKUE U
JIOTUYCCKHUE OIITUOKH,
CBUJIETENBCTBYIOIIKUE O
HEMOHUMAHWU BOMPOCca —
0 6amioB







Tema 3. Tlentuapl u Oenku. CtpoeHue nentuaoB. CUHTE3 NEeNTUA0B. AHaIu3 N-
C-KOHIIEBBIX aMUHOKHMCIIOTHBIX OCTAaTKOB. [IpocTpaHCTBEHHAs CTPYKTypa OEIKOB.
[TpocTeie n cnoxHbIE OeNTKA. benku 1 UX TIaBHbIC OMOIOTUYECKUE (PYHKIIHH.
Tema 4. Nzonpenonasl. Knaccudukanus TEpIEeHOB U TEPIUHOUAOB,
TEMHUTEPIEHBI, AMKIAYECKUE U ONIMKITNYECKUE MOHOTEPIEHBI, UX CTPOCHUE U
CBOMCTBA. ALIMKINYECKHE U MOHOLUMKITNYECKUE W OULIMKIMYECKHAE CECKBATEPIICHBI
UX CTPOCHHUE U CBOKCTBA. KaueCTBEHHBIN aHAIN3 U30MPEHOUIOB.
Tema 5. Anxanomael u mnopupunbl. [loHsaTne 00 anmkanomgax w  uX
Knaccupukanus. XUMHYECKAE CBOMCTBA U MX MOAU(PUKALNK. AMUHOKUCIOTHL U
ounocuHTe3 ankanonaoB. [lophuprunbl. AHANN3 U UACHTU(UKALWS ATKATIOUI0B.
Tema 6. ButamuHbel ¥ KO(QEpPMEHTBI WX 3HaueHWe. JKUpPOPaCTBOPUMBIE H
BOJIOPAaCTBOPHMBIE BUTAMHHBI WX KJACCU(UKALHWS, CBOHCTBA, HWACHTU(UKALWSI,
nericreue Ha opranusMm. Buramuuel rpynm: A, B, C, [, E, L, U, K, PP, H.
KodepMmeHThl A, yOUXUHOHBI, JIATIOEBAs KUCJIOTA, KOOAMUAHH.
Tema 7. AHTHOMOTHKM WX Kiaccu(pukauus. MuKpoOHOIOTMYECKUH CUHTE3 Ha
OCHOBE XMMHMYECKOH MOJAM(PHUKANMM COCOUHEHMWH. JlakTaMHble aHTHOMOTHKM,
1e(anoCnoOpuHbL, TETPALICHOBBIE, AMUHOTJIMKO3U/IHBIE, NENTUIHBIE,
MaKpOJIMIHBIE, MONUA(PUPHBIE AaHTUOUOTHKA
Tema 8. DneMEHTOPraHMYeCKUEe MPUPOAHBIE cOeaMHEHUA. CTPOEHUE U POJIb B
YKUBBIX OpPraHA3Max JIEMEHTOPraHMYeCKUX MPUPOIHBIX COCAMHEHMA. MeTalio-
KOSH3UMBI.

3amanus AJ1s1 CAMOCTOSITEILHOI paboThI 10 TEMaM:
«muyuovr  u  ux  npouzsoomvie.  Bumamunvi.  Hcmopus — OmKpuimusi.
Knaccuppuxayus. Bumamunwr cpynn A, B, C, J[, E»
Bompoce! 1uist paCKpbITUS TEMBIL

1. UTo Tako€ BUTAMUHBI, KaK UX KJIACCU(PUIIMPYIOT?

2. KakoBa 0o0mas XapakTepucTHKa BOJOPACTBOPUMBIX M YKUPOPACTBOPHMBIX
BATAMHHOB?

3. Uto npeacTaBisiroT OO0, KaK MCCIEAYIOTCS U MPUMEHSIOTCS BUTAMUHBI A,
1, E?

4. Kakne BuTaMMHBI BXOJAT B KOMIUIEKC B, kakoBa o0mas XxapakTepucTHKA
BUTAMUHOB B; 1 B;?

5. Kaxk monyvaercs, uccnenyercs Butamud C, KakOBO €ro NpuMeEHEHHE?

6. Kakne BHTaMUHBI mpuHAANEKarT K aaupaTHUYeCKOMY, ATUIUKIMYECKOMY,

ApOMAaTUYECKOMY U FETEPOLIUKINYECKOMY PAAyY ?

« Aumubuomuxu: — NEeHUYWIIUHbL,  CMPENMOMUYUHbL,  Mempayukiutol.  Hx
cmpoenue, Ceoticmada »

Bonpocel 1uist paCKpbITUS TEMBI:

1. YTo Takoe aHTUOMOTUYECKHE BEUIECTBA, YTO TAKOE MEHUIWIIJIMHBL U KaKOBa
UX XapaKTEPUCTHUKA.

2. KakoBbI yC10BUs XpaHEHUsI IEHULWIIJTMHOBBIX NTPENaparoB?

3. UeM XapakTepu3yroTCs B OHOJOTMYECKOM M XWMHUYECKOM OTHOLUEHWH
TETPALMKIUHBI?

4. UeM BBI3BIBAKOTCS MOOOYHBIC SIBJICHUS NP NPUMEHEHUH AHTUOMOTUKOB W3

IpPynnsl TETPALUKIMHOB?



hd

OxapakTepu3ynTe B XUMAYECKOM OTHOIIEHUH CTPEIITOMUIIUHBI.
[TpoTHBOOMYXOJEBBIE AHTHOUOTUKH, YEM OHH XaPaKTEPUIYOTCS?

=)

Tembl pepepaToB
. CuHTE3 IENTUAOB.
. AHTUOMOTHKHM T€TEPOLUKIINYECKOTO PAAA; JJAKTAMHU/IBL.
. AHTUOMOTHKY — TJIMKO3UIBL.
. AHTUOMOTHKY alIMKIMYECKOTO Psa.
. [luprMHTMHOBBIE HYKIICO3UBI, MX CTPYKTYPa U CBOWMCTBA.
. IlypuHOBBIEC HYKJICO3UIbI, UX CTPYKTYPA U CBOMCTBA.
. Hyxneozuael ¢ C-C-TmMKO3UAHON CBA3BIO.
. [lupUMHTMHOBBIE ¥ yPUHOBBIE HYKJIEOTUBL, UX CTPYKTYPa U CBOMCTBA.
. MeToael aktuBanmu (HhochaTHON IPyMIbl HYKIEOTHIOB.
10. Metoael pochoprumpoBaHrs TMAPOKCUIIBHBIX TPYMI B YIJIEBOJAHOM OCTaTKE
HYKJICO3HIOB.

O 0 1O DN =~ LW

Bonpoch! 151 caMOCTOSITE THHOM PadoThI

1. UTO MOKHO CKa3aTh O CBA3M MEXKAY CTPOSHUEM M CBOHCTBOM OPraHMYECKHAX
COCIMHEHUI?

2. XMMWYECKHAE CBOHCTBA OKCUKHCIIOT.

3. KakoBa o01m1as XxapakTepucTHKa NIFOKO3UI0B?

4. Kak OTIMYuTh (PEHOI OT CATULMIIOBONA KHCIOTHI?

5. TepreHsl KX NOJYYEHHUE, CBOMCTBA, IPUMEHEHUE.

6. KakoBel cBoiicTBa kam(popsl 1 OpomMkaMPpopsl?

7. Kakune cynb(panuiaMuIHbIe TPEnapaThl TPUMEHSIOTCS B HACTOSIILEE BPEMSI, B
YeM 3aKIK0YACTCs ACHCTBHE CyJb(DaHUIaMUIHBIX TPEMApaToB?

8. KakoBbI CBOMCTBA M TPUMEHEHUE OENTOr0 pACTBOPUMOTO W HEPACTBOPHMOTO
crpenronuaa’?

9. Kakue o0uue peakimu MIMEIOTCS Ha CyJib(aHUIaMUAHBIE PENapaThbl?

10.K kakoMy KJ1accy OpraHMm4eCKMX COCTMHEHHI TPUHAUIEKAT AJTKAJIOU/IbI?

11.B kakoM BHJIE HAXOAATCS ANKAIOUBI B PACTCHUSX

12 Kax BbIIENSAOTCS U3 PACTEHHUH AJIKAJIONIbI-OCHOBAHUS Y AJIKAJIOW ABI-COJIN ?
13.Ha xakue rpymnrisl AENATCS AKATIOUIbI IPA UX U3YYECHUN?

141" ne HaxoaWTCA aTPONKH B PUPOJE, KAKUE UMEFOTCS IPENAPAThl arponuHa?
15.YU10 Takoe XWMHHH, T7IC U B KAKOM BUJIE O HAXOAWUTCS B IPUPOIE?

16.YT0 Takoe BUTAMHHBI, KaK KJIACCU(DAITUPYOTCS BUTAMUHBI ?

17 KakoBa o011ast xapakKTepUCTHKA BOJOPACTBOPUMBIX BATAMUHOB?

18 Kakopa 00111ast XapakTeprCTUKA >KUPOPACTBOPUMBIX BUTAMUHOB?

19.410 npeacTaBnstoT co00i, Kak HCCIEAYIOTCS U TPUMEHSIFOTCS BATaMUHBI A, J1, E?
20.Kak nonyyaercs, uccnenyercs BuTaMuH C, KAKOBO €10 MPUMEHEHHE?

21.Y10 Takoe rOpMOHBIL, KaK MMOJTy4YaETC U UCCIEAYETCS aIPEHAIIMH, KAKOBO €TI0
NIPUMEHEHUE?

22 Yto TaKkoe MHCYJIMH U TIPENAaparbl MHCYJIMHA C TIPOUICHHBIM JCHCTBACM?

23.Yt1o Takoe aHTHOMOTHYECKHE BEIISCCTRA, YTO TAKOE MCHUIMIIMHBI B KAKOBA MX



XapaKTEPUCTHKA - XUMUYECKAs U OMOTIOrHYecKas?

24 Yem XapakTepu3yroTcsl B OMOJIOTMYECKOM U XUMUYECKOM OTHOLIICHUN
TETPALMKITUHBI?

25.410 TaKoe ypeTaHbl, KaKk OHU UCTIOJIb3YHOTCS ?

IIpumepHbIe BapHaHTbI OWJIETOB /LISl 3a4€THOTO 3aHSITHSA
I
1. Knaccuukarms OpraHI4eCKiX PUPOIHBIX COSMHCHUH.
2. ANKanousipl, UX CTPOSHUE, CBOMCTRA, UICHTH(DUKALISL.
3. Iony4eHue 1 aHAU3 TEPIIEHOUIOB.
II
DeHOIBI ¥ (PEHONIOKUCTIOTHI B PACTUTEITBHBIX OPraHU3MaXx.
ButamuHbl 1 KOQEPMEHTBL, MX KITaCCH(AKALISL
ONEMEHTOPraHNYECKHE IPUPOHBIE COCTMHEHMS.
II

W=

p—

AHTHOMOTUKH, NX KITaCCU(PUKAIWSL.
AMMHOKHCITOTBI ¥ KX 3HAYECHHE B CUHTE3E AJIKATOUJIOB,
ZKupopacTBOPUMBIC BUTAMUHBL, MX 3HAYEHUE, CBOMCTBA.

W

Bonpocsl 1151 NOATOTOBKH K 3a4eTy
Bubl knaccndmkariii TpupoIHBIX COSTMHECHUI.
CHHTE3 PUPOIHBIX COCMHEHUI 1 X UICHTA(DKALIASL.
BuyHKImOHANBHBIE PUPOIHBIE COSIMHEHMS KaK MPOYKTHI IEPBUYHOTO OMOCHHTESA.
O-, S-, C-, N- mMKO3U/1b1 B TPAPOHBIX KCTOYHHUKAX.
Knaccudukarms 1 CTpoeHHE AMAHOKKCTIOT, MX 3HAYEHHE, CBOKMCTBA.
HachImeHHbIE ¥ HEHACBIIIIEHHBIE IPAPOIHBIE KUPHBIE KACTIOTHI.
Knaccuukarist TeprieHoB, BX CTPOCHUE, CBOMCTBA.
Crepounibl X CTPOCHHUE, 3HAYCHUE TSI )KUBBIX OPTUHU3MOB.
DeHOIBI ¥ (PEHONIOKUCTIOTHI B PACTUTEITBHBIX OPraHU3MaXx.
10 I InpaHsbl 1 XUHOHBL, UX CTPOEHHUE, 3HAYECHHE U1 OPraHU3MOB.
11. Knaccnmkarus ankanonioB U MX CBOHCTBA.
12. AMAHOKHCTIOTBI i OMOCHHTE3 ATTKATOJIOB.
13. ButamMHHBI M KOPEPMEHTBL, MX KJTACCH(AKALISL.
14. KupopaCTBOpUMBIE BATAMMHBIL, MX 3HAUYEHUE B YKU3HECATEILHOCTHA OPraHU3MOB.
15. AHTHOHOTUKM, X KIACCH(DHKALWSI.
16. DreMEHTOPraHUUYECKHE MPUPOIHBIE COCMHEHUSL.
17. MeTano-KosH3UMBbL, MX KJTaCCU(PMKAIWS, 3HAYCHUE JUTsl OPraHA3MOB.
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PeiiTHHr—KOHTPOJIb
no aucuuiuinie «Oprannyeckasi XuMusi IPUPOAHBIX COeTHHEHUID)
8 cemecrp - 3a4er (60 6a/n0B + 40 6a/toB) 100 Ga/LI0B

1 Mmoaynb



Texywuit KoHmpoan:
[ToceeHune IEKIMOHHBIX 3aHATHI (S 3aHsATHil o 2 Oaina) — 10 6amios.
Pyb6eoicruiii konmpoaw:
3ammra pedepara — 10 Oamios.
[ koumpoavnas mouxa — 20 6annoes.
2 MOJYJIb
Texywuit KoHmpoiw:
[ToceweHune IEKIMOHHBIX 3aHATHI (S 3aHsATHil 1o 2 O6aina) — 10 6amios.
BremonHaenue nadoparopHsix padort (5 padot no 4 6amna) — 20 Gaos.
Pyb6eoicruiii konmpoaw:
[TnceMenHOe TecTupoBanue — 10 Gaos.
1l konmponwvHas mouxa — 40 b6annos.
3a4er — 40 0aJ110B.

VII. MaTepuajibHO-TeXHHYECKoe obecnedeHne 00pa3oBaTeJibHOI0 nmpouecca
Mo JUCHHUIIHHE:

VYueOnas naGoparopusi, ayAUTOpUsl C TEPEHOCHON MYJIbTUMEAMAHONW YCTaHOBKOM,
JICKIIMOHHAs ayautopus (aya. 411)

Crombl, CTynbs, QOocKa yueHmueckas Becwl maboparopheie BJI-120 ¢ rupei
kammOpoBoyHOU 100rE2

Becsl mabopatopnasie BJIT3-1100r ¢ rupeit kanuOpoounoii 1kr F1

Jlocka kmaccHas 0oJibIas

JlabGoparopus moAroTOBUTENBHAS

["openka (M082-06990)

Cmmproska CJI ¢ MeTaJUIMUECKOH ONTPaBOiA

Cymmnka s maneTok

[IIxad BHITSKHOMA

[IIxa¢ cymmibHbIHA

VIII. Ceenenust 00 00HOB/ICHHHU Pado4eii mMporpaMmbl THCHUTLINHBI

Ner.m. OOHOBIIEHHBIH OrnucaHue BHECEHHBIX PeKkBU3HUTHI TOKYMEHTA,
paszzaen padbodei W3MEHEHUH YTBEPIUBIIETO
MPOTPaMMBI H3MEHEHUA
JUCLIUIIUHEI
L. Pasnen I AnHotauus. | MI3MeHsbI 4achl €Kil U IIporokon Nell ot
MPAKTUYECKUX 3aHATHI 28.04.21r. 3aceqaHus
COTJIACHO y4eOHOMY IUIaHy YUEHOI'O COBETa XUMHKO-
Ha 2021-2022 yu. rog TEXHOJIOTUYECKOIO
dbaxynbprera
2. Paznen V. YueOHo- JononHeH criucok ocHOBHON | IIpoTtokon Nell ot
METOAUYECKOE U U JOMOJHUTEIbHON 28.04.21r. 3acenanus
uH(pOpMaLMOHHOE JUTEpaTyphl YUEHOI'O COBETa XUMHKO-
obecnieueHne TEXHOJOTHYECKOIO
JUCLIUTIIINHBI daxynprera




