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1. IEJb U 3AJAYM JUCHUATIIVHBI

Hean: chopmMupoBaTh INOHMMAHHME CTYJEHTAMU TEOPETHMUYECKOIO COCTaBa M3ydaeMoOM
JUCLHUTUIMHBL U €€ crenru(UKH, KOMIUIEKCHOM B3aMMOCBSI3M M3y4aeMOil TUCIMIUIMHBI C TEOpUeH U
IPAaKTUKON OOLIMX U CIIEUANIbHBIX KypCOB [0 OPraHMYECKONM XUMHM U OMOJIOIMH, TIO3HAKOMUTH C
YCBOEHHIO (DyHIIAaMEHTAJIbHBIX MOHSATHH XWMHUHU MPHUPOTHBIX COCAMHEHUH W OMOOpraHMYecKOn
XUMUH.

3amaun:

-CpopMHpOBaTh MOHUMAHUE CTYJEHTAMU TEOPETHUECKOro COCTaBa M3y4aeMOW JAUCHUILIMHBI
U ee creuu(puKy, KOMIUIEKCHOW B3aWMOCBS3HM M3y4aeMOW NUCIHIUIMHBI C TEOpUEH U MPaKTUKOM
O0IIMX U CHelHaNIbHbIX KypCOB IO OMOJIOTUH, XUMHH, SKOJIOIMH U 3KOJIOIMYECKOM 3KCIIEPTU3E;

-II03HaKOMUTB CTYZIEHTOB C IPAKTUYECKUMH aCIEKTaMH OPraHM3alud KOMILJIEKCHBIX
MEXIUCLHUIIMHAPHBIX UCCIEAOBAHNN;

-II03HaKOMHUTB CTYJEHTOB C COBPEMEHHBIMU BBICOKOTOYHBIMM METOJAMHU SKOJOTMYECKOIO
MOHMTOPHHIA

1. MECTO JAUCIHMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YuebOnas mucruiumbaa b1.0.36 «XuMmusS TPHPOMHBIX COSAMHEHUN» OTHOCHTCS K
00s13aTeIbHON YaCcTH MPOTrPAMMBI.

2.2. 1511 u3y4eHus JaHHOW y4eOHOHM NUCIUTUTMHBI HEOOXOIUMBI 3HAHMSI, YMCHUS U HABBIKH,
dbopMmupyemsbie MPEIIECTBYIOIUMU JUCIHMIUITMHAMH: «Opranuyeckas XHAMHS»,
«DKOOMOTEXHOJIOTHY, «brnoxuMuueckas SKoJorusy, «OCHOBBI OMOXMMUH aalTaIin.

2.3. Ilepedyenp MOCHENYIOMMX y4EOHBIX MUCHUIUIMH, IJI1 KOTOPHIX HEOOXOTUMBI 3HAHMUS,
YMEHUS U HaBBIKH, (POPMHUPYEMBbIEC TAaHHON y4eOHOW TUCIUIUTMHON: «DKOJIOTHYECKUI MEHEIKMEHT
U ayauT», «IKOHOMHUKA MPUPOJIOTOIL30BaHUM», «OleHKa BO3JIEHCTBUS HA OKPYXKAIOUIYIO CpPEeay
(OBOC)», «Ikomoruueckoe NpoeKTUPOBAHUE U IKCIIEPTH3a», BhinodHeHue BKP.

I1l.  TPEBOBAHMUS K PE3YJIbBTATAM OCBOEHUS JUCHUIIJIMHBI

IIporiecc  ocBOeHMsI NUCLMIUIMHBI HampaBjieH Ha (QOpMHUpPOBaHHME  KOMIIETEHLUH
(xommnerenuu) B coorBercTBUU ¢ ®I'OC BO u OIl BO no naHHOMY HampaBlIEHUIO MOATOTOBKH
05.03.06 «2xomnorust ¥ NPUPOAONOIB30BAHUEY»,  HPOPHIIL MIOJATOTOBKH: «QKosornyeckas
AKCIIEPTU3A»

OIIK-1: CnocobeH mnpuMeHATh 0a30Bble 3HAHUS (yHIAMEHTAJIbHBIX pPAa3/elIOB HAayK O
3emiie, €CTECTBEHHO-HAYYHOI'O M MaTeMaTHMYeCKOro IMKJIOB MpU pELIEHUH 3a7ad B 00JacTH
9KOJIOTHH U PUPOAONOIb30BAHUS

OIIK-3: CrocobOeH TpUMEHSATh 0a30BbIE METOJNBI JKOJOTHYCCKUX HCCIICIOBAHUHN IS
peleHus 3a1a4 NpoQecCuoHaIbHOMN eI TeNbHOCTH



ITepedyenb miIaHNpPyeMbIX pPe3yJIbTATOB 00y4eHHs N0 JUCIUILIHHE,
COOTHECEHHBIX ¢ HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHIN

Komnerenuus NHaukaTopbl KOMIIETEH M Pe3yabTaThl 00y4eHHUsI
OIIK-1 UK onk13 3HaTh: COBpPEMEHHbBIE
Crniocoben mpumensTh | [Ipumenser 0a30Bble 3HAHMS XUMHH TIPU | METOJBI XUMHYECKOTO
0a3oBble 3HAHHA | IPOBEICHUN XMMHUKO-aHAJUTUYECKUX | aHAIIN34;
byHIaMEeHTaTbHBIX UCCIICIOBAaHU B 00JACTH SKOJOTMM U | YMETh: BEIOUPATh METOJ,
pasfesoB  HayK O | IPUPOJONOJIb30BaHUS JIOCTaTOYHBINA IS
3emiie, €CTECTBEHHO- IIOJIy4EHUS JOCTOBEPHBIX
HAy4HOT'O U pE3yJIbTaTOB,;
MaTeMaTU4eCKOro Biagers: MHCTpyMEHTaMu
LMKJIOB IIPH PELICHUU BBICOKOTOYHOT'O
3apad = B o0mactu 9KOJIOTUYECKOIO
9KOJIOTMH " MOHMTOPHHTA.
IIPUPOJOIIOIB30BAHNS
OIIK-3 MK onk 3.1 3HaTh: MeToABl OTOOpA
Criocoben mpumMeHsTh | Mcrone3yeTr OCHOBHblE MeETOAbI 0TOOpa | 00pa3LoB,;

0a3oBEIC METO/IbI
JKOJOTHYECKUX
HCCIICTOBaHUM s
penIcHus 3a1a4
npoQecCuOHAILHON
EeITEIbHOCTH

npo0 KOMIIOHEHTOB OKPYXAIOLIEH Cpebl,

CTaHJapTHOE U3MEPUTENIBHO-
AHAIUTUYECKUE MPUOOPHI U 00OpyIOBaHUE
JUId  aHanu3a Npo0 U 3arps3HAIOIINX
BEIIECTB

HJK ok 3.2

[Tpumensier METObI HOJIEBBIX

UCCIICIOBAHUMA U1 cOOpa IKOJIOTHYSCKON
nH(pOpPMAIIUU U TaHHBIX

YMeTh: IpOBECTH aHAIIN3
UHGOpMAaLUU U BBLAETATD
IJIABHOE

Bnaners: CHUCTEMHBIM
BUJICHUEM
pacnpocTpaHeHus

3arpsA3HSAIOIIMX BELIECTB U
[IOHMMAHUEM 3HAYUMOCTHU
MOHUTOPHHIA
3arpsA3HUTENEH u
IIPUPOJHBIX COEAUHEHUM.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI
O0beM IMCHUILIMHBI COCTaBJIsIeT 3 3a4eTHbIe eMHUIbI, 108 yacos.
N3 HUX peanusyercs ¢ UCIOJIb30BAaHUEM 3JIEKTPOHHOIO O0YUYEHHUs M JUCTAHIIMOHHBIX 00pa30BaTEIbHbBIX TEXHOIOIUH 63 yaca.

®opma MPOMEeKYTOYHOM aTTeCTALMU: 3a4ET

4.1 Couepma}me AUCHUILVIMHBI, CTPYKTYPHPOBAHHO€ IIO TEMaM, ¢ YKa3aHUEM BHI0OB y‘leﬁHbIX 3aHATHII M OTBEJEHHOIr0 HA HHX

KOJIU4Y€CTBA AKAACMHUYCCKHUX YaC0B

Ne Paspen aucuumIMHbI/ TEMA Bunsr yueOHOM paboTHI, ®opma TeKyUIero
n/H BKITIOYAsi CAMOCTOSTEIIbHYIO paboTy 00ydaronmxcs , KOHTPOJIS
NPaKTUYECKYIO MOATOTOBKY U TPYAOEMKOCTh ycneBaeMocTH/
E (B yacax) ®opma
= E NPOMEKYTOYHOM
]
2 2 KoHrakTHas paboTa penogaBaTes ¢ - arrecranuu
]
2 r 00yYarOIIUMUCS g (1m0 cemecTpam)
=3 2
K 5
g 5 g 5
o = E ]
2| S =S Jlekuus Cemunap/ Koncyabranmus e
5| & o 5=
g| ¢ =8 MpakTuyeckoe, ¢z
5| 3 o JabopaTopHoe 8 'S
o] = s 3ansiTHE/ O s
1 2 3 4 5 6 7 8 9 10
1 Tewma 1. BBeneHne B XUMHFO IPUPOTHBIX COCTHHEHUIA. 8 6,0 0,5 1 - 4,5 YcTHBI omipoc
OcuoBHbIe TOHATHA. OOBEKTHI HCCIICIOBAHUS, CHIPHEBAs Tect
Oasa Jloxman
2 Tema 2. OcHOBHBIE KJIaCChI BLICOKOMOJIEKYIISIPHBIX VYcTHbll onpoc
HNPUPOJHBIX coequnennii. Kinaccudukanus no 8 6,0 0,5 1 - 4,5 Tecr
CTPYKTYPHBIM U TAKCOHOMHUYCCKUM ITPU3HAKAM Joknan
3 YcrTHbI onpoc
Tewma 3. Nzonpenounabl. CTpyKTypa, Kinaccudurariust
P PYKIYPa, Puicais, 8| 60 1 05 . 45 Tecr
HUCTOYHHUKH, OHOJIOTMYEeCKast AKTUBHOCTb.
Joxmang
4 Tema 4. Ankanonzasl. CTpyKTypa, KI1accuukanus, YcTHbli onpoc
HCTOYHHUKH, OMOJIOrHYECKass AKTUBHOCTD 8 6,0 1 0,5 - 45 Tect
Joxnan
5 Tema 5. @enounbl, kymapunsl, (raBaHonsl. CTpyKTYpa, 8 6.0 1 05 - 45 VYcTHBIi onpoc
Kiaccu(UKaIusl, ICTOYHUKH, OMOJIOTHYEeCcKast AKTUBHOCTh ' ' ' Tect




Ne Paszgen nmcnuninHbl/TEMA Bunsl yueOHOU paboTHI, ®opma TEeKylero
n/H BKITIOYAsi CAMOCTOSTEIIbHYIO paboTy 00ydJaronmxcs , KOHTPOJIS
MIPAKTHIECKYIO TIOATOTOBKY U TPYJOEMKOCTh ycneBaemMocTH/
§ (B yacax) ®opma }
= E NMPOMEKYTOYHOMH
% g KonrtaktHas paboTa mpernogaBaTess ¢ = ?;:ic;\:l::;n an)
25 06yJarONTIMHUCS g p
=¢ :
@ 2 o <
= S < =
o = 2 =3
g g : S Jlexkuus Cemunap/ KoncyabTanus e =
g| ¢ =8 IpakTHyeckoe, 3 g
z| 8 = JaGoparopHoe z <
Ol A = = 3aHsTHE/ O =
1 2 3 4 5 6 7 8 9 10
Joxman
6 Tema 6. KapOonunbsHele coequnenus. CTpyKkTypa, - YcTHbli onpoc
kiaccu(huKaIus, AICTOYHUKH, OUOJIOTHYeCKast aKTUBHOCTL | 8 6,0 1 0,5 4,5 Tect
Joxman
7 Tema 7. Amunbl. CTpykTypa, KiaccuhuKarus, VYcrHbI# onpoc
HCTOYHHKH, OMOJIOrHYECKasT AKTUBHOCTD 8 6,0 1 0,5 - 45 Tect
Jloxman
8 Tema 8. Ctparerust B U3y4e€HUHU HOBBIX IPUPOJHBIX VYcTHbll onpoc
coequHeHUH. OOt 0030p METOIOB 8 6,0 1 0,5 - 45 Tect
Jloxman
9 Tema 9. Macc-crieKTpoMeTpHsl B CJI0KHBIX VYcTHbl onpoc
ouonorndeckux MaTpuiax. OCHOBHBIC MTPHUHITHIIEI, 8 6,5 1 1 - 4,5 Tect
MIpUMEHECHUE Jokman
10 Tema 10. SAnepHblii MarHUTHBIN pe30HAHC U VYcTHbI onpoc
PenTtreHocTpykTypHBIi aHann3. OCHOBHBIE TPUHIIUIIEI, 8 6,5 1 1 - 4,5 Tect
IIPUMEHEHUE Hoxnan
11 Tema 11. PactutensHoe eKapCTBEHHOE CHIPhE U YcTHbli onpoc
T'ocynapcTBeHHas Gpapmakornes 8 6,0 0,5 1 - 4,5 Tect
Jloxman
12 Tewma 12. [TomyueHne akTHBHBIX COSTMHEHUH 13 YcTHbli onpoc
ChIpheBOi 0a3b1. O030p METOI0B 8 55 0,5 0,5 - 45 Tect
Jloknan
13 Tema 13. BeruucaurenbHass XUMHUS B HCCIIETOBAHUH YcTHbll onpoc
OMOJIOTMYECKON aKTUBHOCTH 8 11,0 1 55 - 45 Tect
Joxnan




Ne Paszgen nmcnuninHbl/TEMA Bunsl yueOHOU paboTHI, ®opma TEeKylero
n/H BKJIIOYasi CAMOCTOSTENIbHYIO paboTy 00y4Jaromuxcs , KOHTPOJISt
MIPAaKTHYECKYIO ITOJTOTOBKY U TPYAOEMKOCTh ycnesaemocTn/
§ (B yacax) ®opma
= E NPOMEKYTOYHOMI
s
22 KoHTakTHas paboTa IperogaBaTens ¢ - arrecrauun
=
g i 06YHaroMIMHCS § (mo cemecrpam)
) 2
" 23 3
s 8 =
: | Bz 3
g g ol Jlexkuus Cemunap/ KoncyabTanus £ <
g e = e IIpakTHyeckoe, e 5
z| 8 = JaGoparopHoe z <
e ala 3ansTHe/ O =
1 2 3 4 5 7 8 9 10
14 Tema 14. 3HauuMble OTKPHITHS IPUPOAHBIX COCTUHEHUN 8 15,5 10 - 45 Pedepar
8 108 12 24 - 63 3AYET
UTOrOo
4.2 I1aan BHeay}IHTOpHOﬁ CaMOCTOSITEILHOM paﬁDTI)I oﬁyqamnmxca mo AMCIMIIJINHE
CamocTosiTenbHas pabota 00y4aromuxcst Y4eOHO-METOIUIECKOES
OneHouHOE obecrieueHue
CemecTtp Hazpanue pa3szgeina, TeMbl . Cpoxu  |TpynoemkocTb .
Bun camocrosiTensHOM paboTHI CpeACTBO CaMOCTOSATENIbHON
BBITIOJTHEHUS (uac.)
paboTsI
Tema 1. Beenenue B xumuto  |IloarotoBka K yCTHOMY ONPOCY C HUCIHOJb30BAaHUEM KOHCIIEKTA YcTHbIl onpoc Cm. . V
MPUPOTHBIX COCTUHEHHH. JIEKIIUU 1 PEKOMEHyeMOH JINTepaTyphl. Jokman
8 2 Henens 45
Ocnosuble noHATHSI. O0bekTh! |[TonroToBKa JOKIAA0B 1O TEME.
MCCIIeIOBaHNs, ChIpbeBast 6asa
Tema 2. OCHOBHBIE KJ1aCChl IToaroroBka K YCTHOMY ONpOCY C HCIOJb30BAHHUEM KOHCIIEKTA YcTHbIl onpoc Cm. . V
BBICOKOMOJICKYJISIPHBIX JIEKIUHU 1 PEKOMEHyeMOH JINTEepaTyphbl. Jokman
HPUPOTHBIX COCTMHEHHH. [ToaroroBka K0KIJIaIOB IO TEME.
8 PHPOZL A A A s 3 Henens 45
Knaccugukarys mo
CTPYKTYPHBIM H
TaKCOHOMHYECKHM MpPHU3HAKAM
Tema 3. M30mpeHOUTBI. IlogroToBka K YCTHOMY OINpPOCY C MCIIOJIB30BAHMEM KOHCIIEKTa YerHbli onpoc Cm. . V
CrpykTypa, KITaccuuKanys, |IeKIHIH 1 peKOMEHIYEeMOH JINTepaTyphl.
8 PYKTYp (uxas, LA 1 P zy paryp 4 nexens 45
HCTOYHHUKH, OMOJIOTHYEeCKast
AKTUBHOCTD




CamocrosiTesibHas paboTa 00y4aromuxcs

Y4eOHO-MeTOAMYECKOE

OrneHouHoe obecrieueHne
Cemectp Hazpanue pa3zgena, TeMbl . Cpoxu  |TpymoemkocTh .
Bun camocTosTensHOM pabOTEI CPEICTBO CaMOCTOATENBHON
BBITIOJTHEHUS (uac.)
paboThI
Tewma 4. Ankamoumb. IlogroToBka K YCTHOMY OINpPOCY C MCIIOJIB30BAHMEM KOHCIIEKTa YeTHbIi onpoc Cm. . V
Crpykrypa, Knaccupukanus, |IeKIUH U PEKOMEHIYEMOI TUTepaTypHl. Joxnan
8 UCTOYHMKH, Ononorndeckass  |[lonroroBka qoKmamgoB mo TeMe. 5 Henens 45 IIucemenHbIE
AKTUBHOCTh IToaroToBKa K MUCHBMEHHOU TIPOBEPOYHOH padoTe. ' OTBETHI Ha
BOIPOCHI
Tema 5. @enonbl, KymMapusbl, |[loaAroToBka K yCTHOMY ONpPOCY € HCHOJb30BAHUEM KOHCIIEKTA YeTHbIi onpoc Cm. . V
¢maBanounsl. CTpyKTYpa, JIEKIIUY U PEKOMEHIYeMOH JINTepaTyphl. Joxnan
8 kinaccupukaysi, icTouHuky, |[loAroToBKa MOKIAI0B IO TEME. 6 Henens 45 IIuceMeHHbBIE
6uosiornyeckas akTUBHOCTb ITonroToBka kK NMCEMEHHOH POBEPOUHOIT padoTe. OTBETHI HA
BOIIPOCHI
Tema 6. KapOoHuibHbIe [ToaroToBKa K YCTHOMY OIIPOCY C HCIIOJIb30BaHHEM KOHCIIEKTa VeTHBI onpoc Cm. . V
8 coequHenus. CTpykTypa, JIEKIIUH U PEKOMEHIYeMOH JIUTepaTyphl. 7 Henens 45 Toknan
kinaccudukanus, ucrounuky, |[lonroroska k Tecty. Tecr
Onosornyeckasi aKTHBHOCTh
Tema 7. Amunsl. Ctpyktypa, |[logrotoBka K yCTHOMY ONpPOCY C HUCIHOJIb30BAaHHUEM KOHCIIEKTa VYcrHbIl onpoc Cm. . V
8 KIacCU(UKaIWs, HICTOYHUKY, |JIEKIMU U PEKOMEHYeMOIl TUTepaTypHl. 8 Henens 4,5 Joxnan
Ouonornyeckast akTuBHOCTh  |[TonroroBka K TecTy. Tect
Tema 8. Crparerus B usydeHud [[IoaroroBka kK yCTHOMY OMNpOCY € HCIOJIB30BAaHHEM KOHCHEKTA Vermbiii onpoc Cm. . V
8 HOBBIX IPHPOJHBIX JEKIUH U PEKOMEHIYEMOH JINTEPATYPBI. 9 Hexens 45 Tloxnax
coeanHenni. O0mmii 0030p IToxaroToBka k Tecty. Tecr
METOAOB
Tema 9. Macc-ciektpomerpus |[IoaroroBka K yCTHOMY ONpOCY C HCIOJIB30BAHMEM KOHCHEKTA VeTHEI onpoc Cm. . V
8 B CJIOXKHBIX OMOJIOTHYECKHX JEKIUH U PEKOMEHIYEMOH JINTEPATYPBI. 10 Hexenst 45 Tloxnax
MaTpuinax. OCHOBHBIE ITonroToBka K Tecry. Tecr
MPUHITAIEI, TPUMEHEHNE
Tema 10. SAnepHsrit IlonroroBka K YCTHOMY OIIPOCY € HCIOJIb30BAHHUEM KOHCIIEKTa Cm. . V
MAarHUTHBIN pE30HAHC U JIEKLIUU ¥ PEKOMEHAYEMOU JIUTEPATYPBI. YerHblii onpoc
8 PEHTIeHOCTPYKTYpHBIH aHanu3.|IloaroroBka k TecTy. 11 menens 4,5 Joxnan
OCHOBHBIE TPUHIIMIIBL, Tect
IPUMEHEHHE
Tema 11. PacturensHoe IlogroToBka K YCTHOMY OINpOCY C MCIIOJIB30BAHMEM KOHCIIEKTa YerHbli onpoc Cm. . V
8 JIEKapCTBEHHOE CHIPhE U JIEKIIUY ¥ PEKOMEHTYEMOM JTUTEPATYPHI. 12 Henens 4,5 Joxman
I'ocynapctBenHas dapmaxones |[IoaroToBka K Tecry. Tect




CamocrosiTesibHas paboTa 00y4aromuxcs

Y4eOHO-MeTOAMYECKOE

OrneHouHoe obecrieueHne
Cemectp Ha3zBanue pasnena, TeMsl . Cpoxu  |TpymoemkocTh .
Bun camocTosTensHOM pabOTEI CPEACTBO CaMOCTOSATENEHON
BBITIOJTHEHUS (uac.)
paboThI
Tewma 12. [Tomyuenne IToaroToBKa K YCTHOMY OIPOCY C HCIIONB30BAaHMEM KOHCIIEKTa VerHsiii onpoc Cm. . V
AKTHBHBIX COCINHEHUH 13 JIEKIUHU U PEKOMEHIYEMOH JINTEPATYPBHI.
8 N p Ay patyp 13 Henens 45 Jloxman
CBIpBEBOIt 0a3pr. O030p IToxroToBka Kk TecTy. Teer
METOJIOB
Tewma 13. BeruncnurensHas IlogroToBka K YCTHOMY OINpOCY C MCIIOJNB30BAHMEM KOHCIIEKTa YerHbli onpoc Cm. . V
XUMUSI B UCCIIEJIOBAaHUHT JIEKIUHU U PEKOMEHYEMOH JINTEPATYPBHI. Jokman
8 2 7-14 wenens 45
omonornueckoif aktuBHOocTH  |[ToaroToBka K Tecty. Tect
Occe
Tema 14. 3naunmele oTKpbITUSA [[IoArOTOBKa K yCTHOMY OMNpOCY C HCIOJIB30BaHMEM KOHCIEKTa YcrHbli onpoc Cm. . V
8 MIPUPOJIHBIX COCTUHEHUI JIEKIUU ¥ PEKOMEHIYEMOM JTUTEPATYPHI. 1-14 uenens 4.5 Jokman
IloAroroBka K TecTy. Tect
O061Hit 00beM CaMOCTOSATEILHON PabOTHI MO AUCITUILIHHE (Yac) — 63
N3 Hux 00BEM CaMOCTOSATENBHOW pabOThI € HCIOJIB30BAHHEM JJICKTPOHHOTO OOYYCHHS U JIUCTAHIIMOHHBIX 63 3AYET Cm. . V

00pa3oBaTeabHBIX TEXHOJIOTHI (Yac) - 63




4.3 Conepxxanue y4eOHOr0 MaTepuasa

Tema 1. BBegenne B XUMHMIO IPUPOAHBIX coequHeHUI. OcHOBHBbIE MOHATHS. O0beKThI
HCCJIeI0BAHNS, ChIPpbeBasi 0a3a

IIpeamer XxuMuM DOPUPOAHBIX coeauHeHud. Mceropus pa3BUTUS XUMHM IIPUPOIHBIX
coenuHeHU. OOBEKTHI UCCIIEA0OBAHUS U ChIpbeBas Oa3a.

Tema 2. OCHOBHBIE KJACChI BbICOKOMOJIEKYJSAPHBIX NPHUPOAHBIX COEXUHEHUI.
Kinaccudukanusi no CTpyKTyPHBIM U TAKCOHOMMYECKUM NMPU3HAKAM

Krnaccudukanys BbICOKOMOJIEKYISPHBIX MPUPOJHBIX COCAMHEHUN MO (PU3HOIOTHUYECKOMY
BOSI[GI\/'ICTBI/IIO, CTPYKTYPHBIM H TAaKCOHOMCTPHUYCCKUM IIPHU3HAKAM. PacturentHble ¥ JXKUBOTHEIE
nonuMepsl. CTpykTypa u Ouocunres. [IpakTuyeckoe UCMoIb30BaHNE OHOMOIUMEPOB.

Tema 3. U3onpenouanl. CTpykTypa, Kiaaccupukanusi, HCTOYHUKH, OHOJIOTHYeCKass
AKTHBHOCTb

[Ipupoanbie TPOAYKTHI C TOJUU3ONPEHOBBIM CKEIETOM (M30MPEHOUIBI). AUUKINYECKHE
MOHOTCPIICHOUIBI. CTpOGHI/Ie U XUMHUYCCKOC MMOBCACHNUEC AlITUKIIMYCCKUX TCPIICHOUIOB. LII/IKJII/I?;&HI/I?I
TCPIICHOUIOB. MOHOIII/IKJH/I‘-IGCKI/IG TCPIICHOUAbI U TCPIICHBI. BI/IIII/IKJII/I‘IGCKI/IG MOHOTCPIICHOU/IBI.
CekcBureprieHouapl.  Jlutepnenouasl.  Tputepnenouasl.  [IpakTMueckoe — MCIOIb30BAHHUE
M30IPEHOMIOB.

Tema 4. Aakanouasl. CTpykTypa, Kiaaccupukanmus, HMCTOYHMKH, OHOJIOrHYecKasi
aKTHBHOCTh

WcTopus pa3zButus noHsTuil 06 ankanounax. Pacnpocrpanenue u Onocunres. AJKaaousl ¢
NUPPOJIMIUHOBBIM, MUIEPUINHOBBIM M IUPUIUHOBBIM AIpPOM. AJIKAJIOMIbl C XMHOJUMHOBBIMU H
XUHOHYKJIMJIMHOBBIMU SiipaMU. XHHUH. AJIKaJOUJbl C W30XMHOJIMHOBBIM SIAPOM. AJIKaIOUIbI,
coJieprKaliie HHI0JIbHOE A1po. [IpakTrueckoe ucnonb30BaHUE aIKaIOUI0B.

Tema S. ®enonbl, kymapunbl, ¢QuaBanouabl. CTpykTypa, KjIacCH(HUKALUSA,
HUCTOYHUKH, OHOJIOTHYeCKasi AKTUBHOCTH

Crpyktypa U (yHKIUM (QEHONBHBIX coeAuHEHHH. buoreHe3 (eHONbHBIX COEIUHEHUH.
®uznonornyeckoe aercrteue. Kraccupukanus QeHOIbHBIX W MOJU(EHONBHBIX COEAMHEHUH.
[TpakTHyeckoe ucnoab30BaHue (PEHOIbHBIX COSAMHEHUI

Tema 6. KapOonmiabnbie coenquHeHusi. CTpyKTypa, KjIacCH(HKALHUs, HCTOYHHMKH,
Onosiornyeckasi akKTHBHOCTb

KapOoHoBbIe KHCIIOTHI ¥ UX Mpou3BoaHble. Knaccudukanus 1 HoMeHkIatypa. Ousndeckue
cBOMicTBa KapOOHOBBIX KHCIOT M HMX IPOU3BOJAHBIX. BpIcmine »XUpHbIE U HeEnpelelbHbIE
KapOOHOBBIE KHCIOTHI. TpuriaMuepuasl Kak ocHoBa JunuaoB. Kiaccudukanus aumnuios.
[TpakTHyeckoe UCoIb30BaHNE KapOOHWIBHBIX COETUHEHUI.

Tema 7. Ammuubl. Crpykrypa, KIaccupuKanusi, HCTOYHHUKH, OHMOJIOrMYECKas
aKTHBHOCThH

Awmunsbl. Knaccuduxaiys, HOMEHKIIaTypa aMUHOB, MoyiydeHue. Ou3nyeckue CBOMCTBA, UX
CBSI3b CO CHOCOOHOCTHIO aMHHOB K OOpPa30BaHHMIO BOJOPOJHBIX CBsi3ed. XMMHUYECKHE CBOMCTBA.
[IpakTHueckoe NCIoNb30BaHUE AMHUHOB.

Tema 8. CTparerusi B u3y4eHUH MPUPOTHBIX coequHeHmnii. O0mumii 0030p MeTO0B

OOmue mnoAXoabl K HCCIENOBAaHUSAM MPHPOAHBIX coeauHeHud. (OCHOBHbBIE (DU3HKO-
XAMHYECKHE METOJbI UCCIEIOBAHUI MPUPOAHBIX BelecTB. Kilaccuyecknue MeTo/Ibl UCCIIeIOBaHUS
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CTPYKTYp HOBBIX XHMHUYECKMX coequHeHHH. CoBpeMeHHbIE METOAbl  HIACHTU(UKAIHH,
MOJIEKYJISIPHBIE CETH, HICKYCCTBEHHBIM MHTEIUIEKT, 0a3bl JaHHBIX CIIEKTPOB.

Tema 9. Macc-cieKTpoMeTpHsi B CJOKHBIX OHosioruyeckux Marpuuax. OcHOBHbIE
NPHHIUIIBI, IPUMEHEHUE

3apsyKEHHbIEC YaCTUILbl B AJIEKTPUYECKOM U MarHuTHOM Ioiie. [lonydeHre HOHHBIX ITyYKOB.
Macc-ciekTp Kak rpaduK OTHOCHUTEIbHOW HHTEHCHBHOCTM HOHHOIO TOKa oT m/z. Mcropus
CO3/1aHUSI MacC-CIIEKTPOMETPUHU. MeTposIornueckue XapakTepUCTUKU Macc-CIeKTpoMeTpuu. Mac-
CIEKTPOMETPHsI  BBICOKOTO  PAa3pelleHMs, TaHAEMHAs MAacC-CIEKTPOMETPHsA. Y CTAHOBJICHHE
CTpPOEHHMSI OpraHM4eckux coeluHeHuil. [Ipumepsl CTPYKTypHOro aHajiu3a OpPraHMYECKUX
COEIMHEHUH 110 MacC-CIIEKTPY HU3KOI'O pa3pelieHus

Tema 10. SlnepHblii MATrHMUTHBIH pPe30HAHC W PEHTIeHOCTPYKTYPHBI aHaJM3.
OcHOBHbIE NPUHIMIIBL, IPUMEHEHHE

OcHoBbl Metona SIMP-cniekTpockonuu. [IpOTOHHBIM MAarHUTHBIN pPe30HAHC. XUMHUYECKHUE
CABUTH OCHOBHBIX (YHKIHMOHAIBHBIX rpynn. OmnpeneneHue CTPYKTYphl COSAMHEHUS 10
XUMHYECKUM claBuram. CBsi3b XHUMHYECKOTO CIBUTA CO CTPYKTYPOW MOJEKYNbl (BIHUSHHE
rerepoaroma, 3QQGEKTOB MHIYKTHBHOTO M COMNpPsDKCHHS, KoH(popMmaruu U Ap.). OCHOBBI MeTo/a
PEHTTeHOCTPYKTYPHOT'O aHAIIK3a, paciin(poBKa, yTOUHEHHE CTPYKTYP

Tema 11. PacTuresibHOe JieKapcTBeHHOE chipbe M ['ocynapcTBenHas papmakonest
OcCHOBHBIE CTAaThU TOCYAAPCTBEHHOH (papmakorien. PacTuTenbHble MCTOUHUKU KaK CBHIPhE
benepanbHOrO 3HAYCHUS.

Tema 12. IlosryueHHe aKTUBHBIX COeIMHEHUI U3 ChIpbeBOil 0a3pl. O030p MeTO10B
OCHOBHBIG MECTOABI U ITOOAXOABI K Honyqumo 6I/IOJIOFI/I‘-I€CKI/I AKTHUBHBIX COCIII/IHGHI/II\/JI n3
MPUPOIHBIX UCTOYHHUKOB. [IpemapaTuBHas xpomatorpadus. DKCTpaKIKs, BO3TOHKA, IIEPETOHKA.

Tema 13. BeluncanuTeJbHAs XUMHAA B HCCJIEA0BAHUY OUOJIOrHYeCKOH AaKTHBHOCTU

CrocoObl  3amucH  CTPYKTYp OpraHUYecKuX coeauHeHud. OOmme moaXxoasl B
MaTeMaTHYeCKOM MOJICTUPOBAHUU B3aMMOJCHCTBUsS nuraHa — peuentop. lIpaBunmo JlumuHckwH.
ba3bl JaHHBIX CTPYKTYp OCJIKOB U MOTEHLIUAIBHBIX JIUTAH/IOB.

Tema 14. 3HaunMble OTKPBITUS NPHUPOIHBIX COCANHEHUMH
O0630p coBpeMeHHbIX TeHeHIMN. [IpuMeps! yCclemHbIX UccaeIoBaHui B MUPOBOI Hayke

4.3.1. TlepeyeHb CEMHHAPCKHX, MPAKTHYECKHX 3aHATHI M J1a00PATOPHBIX padoT

Ne Ne HaumenoBanue TpyaoemkocTh OueHo4yHbIe ®dopmupyemMble
n/H | pa3genaaun CeMHHAPOB, (uac.) cpeacTBa KOMIIeTeHIIUU
TeMBbI NPAKTHYECKUX U Bceero U3 Hux (uHaUKaTOPBI)*
J1a00paTOPHBIX padoT 4acoB NpaKTHYecKast
MOATr0TOBKA
1 | Temal BBenenue B xumMuro 1 VYcTHbIl OIIK-1
MIPUPOIHBIX COETMHEHUH. onpoc HIIK onk13
OCHOBHBIE TIOHSATHS. Joxman OIIK-3
OOBEKTHI UCCIIEI0OBAHNS, Tect K onksa
chipbeBas 6aza HJIK onx3z2
2 Tema 2 OCHOBHBIE KJTacChl YcrHblit
BBICOKOMOJIEKYJISIPHBIX oTpoc
IIPUPOJHBIX COCIUHEHU. Hoxmnan
Knaccndukarus mo 1 Tect
CTPYKTYPHBIM U
TaKCOHOMHUYECKHM
MIpU3HAKAM
3 | Tema3 Wzonpenounyel. Ctpykrypa, | 0,5 YcTHbIif
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kiaccuuKanus, onpoc
HWCTOYHUKH, OHOJIOTHYECKas Jloxman
AKTHBHOCTh Tect
4 | Tema4d Anxanounsl. CTpyKTypa, YcTHbIiH
KIaccuuKaIus, 05 ompoc
HWCTOYHUKH, OHOJIOTHYECKas ! Jokman
AKTHBHOCTh Tect
5 Tema 5 DeHoIIbl, KyMapuHbI, Ycrablid
¢maBanongsl. CTpyKTYpa, ompoc
kiaccudukarms, 0,5 Joxnan
HCTOYHUKH, OMOIOTHYeCKast Tect
AKTUBHOCTH
6 | Tema6 KapOonwusbHbie YcTHbIN
coeaunenus. CTpyKkTypa, oIpoc
kiaccudukarms, 0,5 Joxnan
HCTOYHUKH, OMOIOTHYECKast Tect
AKTUBHOCTD
7 Tema 7 Awmunbl. CTpyKTypa, Ycrablid
KIaccuuKaIus, orpoc
HCTOYHHMKH, Onostoruyeckass | 0,5 Joxman
AKTUBHOCTH Tect
8 Tema 8 Crparerusi B U3y4eHUH YcrHbli
HIPUPOJIHBIX COCIUHEHU. 05 ompoc
OOu1mii 0030p METOIOB ' Joknan
Tect
9 | Tema9 Macc-crekTpoMeTpus B VY CTHBIH
CJIOKHBIX OHOJOTMYCCKIX 1 orpoc
MaTpunax. OCHOBHBIE Hoxman
MIPUHITUIIBI, TPUMCHCHUE Tect
10 | Tema 10 S nepHblii MATHUTHBIN YcrHbli
pe30HaHC U orpoc
PEHTIeHOCTPYKTYPHBIN 1 Joxman
aHasu3. OCHOBHbBIE Tect
MIPUHITUIIEI, TPUMEHCHNE
11 | Temall PacturenbHOe YCTHBIH
JICKApCTBECHHOE CHIPHE U 1 orpoc
TlNocynapcTBeHHas Joxman
(hapmakomnest Tect
12 | Tema 12 ITonyuyeHue akTUBHBIX YcrHblit
COCJIMHEHUI U3 CBIPbEBOU 05 ompoc
6a3p1. O630p METOIOB ' Joxman
Tect
13 | Tema 13 BrraucaurensHas XuMus B YcTHbI
UCCIICIOBAaHUN ompoc
OMOJIOrNYeCcKOl akTuBHOCTH | 5,5 Joxman
Tect
Occe
14 | Tema 14 3HAYMMBbIE OTKPBITUS VYcTHbIif
MIPUPOIHBIX COCAMHCHUIH 10 ornpoc
Joxman
Tect
4.3.2. IlepeuyeHb TeM (BONPOCOB), BBIHOCHMBIX HAa CaMOCTOSITEJIbHOE H3y4YeHHeE

CTYJIeHTAMH B paMKax caMocTosiTeJbHOI padoTrsl (CPC)

Ne Tema 3ananue Dopmupyemas NAK
HEN. KOMIIETEHIUA

Tema 1. BBenenue B xumuto | M3yuuth TeopeTuueckuii OIIK-1 HIIK onx 1.3

2 MPUPOJIHBIX COSTUHEHUH. MaTepHal 1o BOMpPOCY: OIIK-3 HIIK opr 3.1

OCHOBHBIE ITOHSITHS. OOBLEKTHI UCCIIEN0BAHMS, NIK onx s
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OOBEKTHI UCCACHOBAHUS,
CBIpheBas 0aza

chIpbeBast 0aza

Tema 2. OcCHOBHBIC KJTACCHI
BBICOKOMOJICKYJISIPHBIX
MIPUPOJTHBIX COSTUMHEHUH.

W3yuuth TeopeTudecKuil
Matepuail 1o BOIpocy:
Knaccngukamnmm mo

3 Krnaccupukanus mo CTPYKTYPHBIM H
CTPYKTYPHBIM H TaKCOHOMHYECKAM
TaKCOHOMHYECKNM MPU3HAKAM.

NpU3HAKaM

4 Tema 3. M3onpeHon bl W3yunTh TeopeTHdecKui
Crpykrypa, Martepuall 1o BoIpocy:
KiaccuuKanusi, Crpykrypa, KnaccuuKaimy,
MCTOYHMKH, OMOJIOTHYECKasi | UCTOYHUKH, OMOJIOrHYecKas
AKTUBHOCTh AKTUBHOCTb MU30IPEHOUAOBY.

5 Tema 4. Ankanounsl. W3yunTh TeopeTHdecKuii
Crpykrypa, Marepuall 1o BoIpocy:
KIaccuuKaIms, CTpyKTypHl, KIIacCH(pHUKAINH,
WCTOYHMKH, OMOJIOTHYECKasi | UCTOYHHUKOB, OMOIOTHIECKOMH
AKTHBHOCTD AKTHBHOCTH QJIKAJIONJOB

6 Tewma 5. ®eHonbl, W3yuuth TeopeTuuecKkuil
KyMapuHbl, (h1aBaHOMIBI. Martepuall 1o BOIpocy:
Crpykrypa, CTPYKTYPBI U KJIaCCU(UKAINT
KiaccuduKanmsi, (heHONIBHBIX COCTUHEHHH.
HWCTOYHUKHU, OUOJIOTHUCCKAas
AKTUBHOCTh

7 Tema 6. KapOoHmibHbIe W3y4uth TeOpeTHUECKuil
coequHenus. CTpykTypa, Martepuail 1o BoIpocy:
KiaccuduKanmsi, KapOOHHJIBHBIX COCANHEHUI
HCTOYHUKH, OMOJIOTHYECKast | UX CTPYKType U
AKTHBHOCTD Knaccupukamu

8 Tema 7. AMUHBIL W3yuuth TeopeTudecKuil
Crpykrypa, Martepuall 1o BOIpocy:
KiaccupuKanus, CTPYKTYPBI U KJIaCCU(UKAINT
WCTOYHMKH, OMOJIOTHYECKasi | aMHHOB.

AKTHBHOCTD

9 Tema 8. Ctparerus B W3yuuth TeopeTuueckuil
M3y4YEeHUH HOBBIX Martepuall 1o BOIpocy:
MIPUPOAHBIX COSANHEHUH. CTpaTeruy B U3yUYEHUH HOBBIX
O061it 0030p METOIOB MPUPOIHBIX COEAUHEHHUH

10 Tema 9. Macc- N3yunTh TeOpeTHIecKui
CHEKTPOMETPHS B CIOKHBIX | MaTepHal Mo BOIPOCY:
O6mosIorNYecKuX MaTpPHUIlAx. OCHOBHBIE NIPHUIIMIIBI Macc-
OCHOBHBIE TIPUHIIMITHL, CHEKTPOMETPHH.
IpUMEHEHNE

11 Tema 10. Anepubiit W3yuurth TeopeTuueckuit
MarHUTHBII Pe30HaHC U Marepuall 1o BOIpocy:
PEHTIEHOCTPYKTYPHBII OCHOBHBIC ITPUHIINTIHI SJIEPHO-
aHanu3. OCHOBHbBIE MarHMTHOTO PE30HAHCA 1
NPUHIUIIEL, TIPUMEHEHUE PEHTTEHOCTPYKTYD.

12 Tema 11. Pacturensnoe N3yunth TeOpeTHYECKUH
JIEKapCTBEHHOE CHIPHE U MaTepHai 1o BOIpocy:
l'ocymapcTBeHHast JIEKapCTBEHHOE PAaCTUTEIBHOE
(hapmakomes CBIPBE U TOCYAapCTBEHHAS

(hapmakones

13 Tewma 12. [Tomryuenne W3yuuth TeopeTudecKuil
AKTUBHBIX COCTMHEHUH 13 Marepuail 1o BOoIpocy:
ceIpbeBoit 6a3bl. O030p MOJTy4YE€HHE aKTUBHBIX
METOJI0B COEIMHEHUH U3 ChIPHEBOM

6a3bl
7-14 | Tema 13. BoruucnurenbHas N3yunth TeOpeTHYECKUH

XHUMMUA B UCCJICJOBAHHUHU

MaTepHal 1o BOIpocy:
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OMOJIOTHYECKOM aKTUBHOCTHU BBIYUCIIUTCIIbHAA XUMUA B

HCCIIEI0BAaHNHT
OHMONIOrMIeCKON aKTHBHOCTH.
1-14 | Tema 14. 3Hauumble Pedeparsr
OTKPBITHUS TPUPOIHBIX
COEIMHEHN

4.4. MeToanyeckne yKazaHusi 110 OPraHU3alui CaMOCTOSITEIbHOI PadoThI CTYIEeHTOB

CamocrosaTrenbHas paboTa CTYyIEHTOB SIBJISIETCSI COCTaBHOM 4YacThi0 Y4eOHOIrO Iporecca |
UMEET LIETIbI0 3aKpeIlICHHE U yriTyOJieHre OJy4YeHHBIX 3HaHUN U HaBBIKOB, TOMCK U MPUOOpETeHHE
HOBBIX 3HaHUH, a TaK)Ke BBIMOJIHEHUE YUYEOHBIX 3aJlaHHH, OArOTOBKY K MPEACTOSIIUM 3aHATHSM,
3ayeTaM U SK3aMEeHaM.

Jlnst opraHuzanmMu camMocToATenbHON padborel no aucuumuiune «XWMMUSA TIPUPOIHBIX
COEJJUMHEHWI» ucrions3yiotes cieayromme GopMbl cAMOCTOSTEIbHOM Y4eOHOI paGoThI:

- PaboTa Hag KOHCIIEKTOM JIEKITUH.

- [TonOop, nzydenue, aHanu3 peKOMEHI0BaHHOW JIUTEPATYPHI.

- CaMocTosITeTbHOE H3yYCHHE OTACIBHBIX TEM, aparpagon, He U3JI0KEHHBIX B JICKIIUH.

- IlogrotToBka K yCTHOMY ONPOCY U NHUCHBMEHHOMY 33JIaHUI0 COCTOUT B TEOPETUYECKOM
MOJIFOTOBKE.

- [ToaroToBka 0oKIa/10B.

- [ToAroToBKa K TECTUPOBAHHUIO.

- [ToaroTtoBka k 3a4ery.

s n3ydeHust TeM, HE W3JI0KEHHBIX B JIEKIIMHM, PEKOMEHIYETCs MCIOJb30BaTh OCHOBHYIO U
JOTIOTHUTEJIBHYIO JINTEPATypy, a TaKkKe MCTOYHUKU, HAWJEHHBIC MPU MOMOIIXM UHPOPMAIIOHHO-
CIIPABOYHBIX U IOMCKOBBIX CHCTEM.

Yemuwii 0oknao — 3to coobuienne B Teuenue 10-15 MuH, B KOTOPOM CTYACHT B JAKOHHUYHOM
dopMe JOHKEH M3JI0KHUTh MaTepuall 110 COOTBETCTBYIOLIEH TEME, MPUICPKUBASACH CIEIYIOIIETO
IUIaHa: BBEJEHHE, OCHOBHAas 4YacTh, 3akioyeHue. Jlokiiag COMpOBOXKAAETCS Mpe3eHTAIUEH,
OTpaXkalollle OCHOBHBIE IIOJIOKEHMSI 110 COOTBETCTBYIOIIEH TeMe, BKJIIOYAIOIIEH HarjsgHble
MaTepHaisbl (cxemsl, Tabuuiel, GoTo U T.1.). [Io okOHUaHMK JOKIana CTYAEHTY 3aJat0T BOIPOCHI,
KaK IpenojiaBaTesb, TaK M CTYJIEHThl, HAa KOTOpbIE NOKJIATUUK JIOJDKEH JaTh HCUEpIIbIBAIOIINE
OTBETHI.

Conepxanue peghepamog NOIKHO PacKpbIBaTh 3asBJICHHYIO TEMY, CONPOBOXKIAETCA CIIMCKOM
UCIOJIb30BAaHHON JINTEPATypbl U MHTEPHET-UCTOUHUKOB. OOBeM pedepaTa JOIKEH ObITH HE MEHEe
20 crpanun, HaOpaHHbIX B Microsoft Word, mpudt Times New Roman, opopmnenssiii no 'OCT
7.32-2017 «Otyer o Hay4yHO-HccaenoBarenbekoil padore», 'OCT 7.1-2003 «bubnuorpaduueckas
3anuck. bubnuorpadpuyeckoe omucanue. OOume TpeOoBaHus W mpaBmia coctaBieHus», ['OCT
7.80-2000 «bubnunorpaduueckas 3amuch. 3aroysioBok. OOmume TpeOGoBaHMS M IpaBHIA
cocranenusi», ['OCT 7.82—2001 «bubnuorpadguueckass 3anuch. bubnuorpadpuueckoe
OTNHCAaHHUEITEKTPOHHBIX pecypcoB». Pedepar momkeH BriIOYaTh WIIIOCTPATUBHBIM MaTepHan
(pucoBaHHBIM, CKaHUPOBAaHHBIM WJIM HMIIOPTUPOBAaHHBIM K3 VIHTepHETa) C MOSCHUTEIbHBIMU
o0o3HaueHusIMU. Pedepat conpoBokiaercs 00s3aTeIbHBIM YCTHBIM JJOKJIAZOM C IIpEe3eHTaIen

Kpurepuu onieHuBaHus yCTHOTO JOKIaaa/ pedepara:

- Onenka «oTnu4aHO». B mokmane (pedepare) moTHOCTBIO pacKphITa TeMa, MPOaHATU3UPOBAHO
COBPEMEHHOE COCTOSHHE BOIPOCa; CTYIEHT CBOOOJHO BIAJEeT MaTepuaioM, H3Jaraer ero
JIOTHYHO, TOCIIEIOBATEIbHO, JJAKOHUYHO, COOJIO/Iasi OCHOBHBIC MpaBHiIa KyJIbTYphl peun. Jlokman
COIIPOBOJKIAETCS Mpe3eHTalnel, KOTOpasi OTpaXkaeT OCHOBHBIE MOJIOKEHHS JOKJIa/1a, MPEe3eHTAIUs]
COCTaBJieHa TPaMOTHO C COOJIIOJIeHneM oOmMX TpeOoBaHMM, MpaBuil MIPUPTOBOrO OPOpMIICHHUS,
nojauu rpauyeckoro Marepuaia, UIMEIOTCS CChUIKA Ha MpHBEJIEHHBIE (OTO, PUCYHKU, CXEMBI U
T.JI., IPUBOJIUTCS CIIUCOK HCIOJIB30BaHHOM auTeparypsl. [Ipu obOcyxkaenun mokiana (pedepara)
CTY/CHT JIaeT UCUEPIBIBAIOIINE, apIYMEHTHPOBAaHHbIE, KOPPEKTHBIE OTBETHI Ha BOIPOCHI.
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- OueHka «xopouoy». Tema packpbiTa, IPUBEACHO JOCTATOYHOE KOJIMYECTBO MaTepuasna, HO
IIPY 3TOM MaTepHall B HEJOCTATOYHOM CTENECHU IIPOaHAIM3UpPOBaH aBTOpoM. [IpeseHTanus He B
MIOJTHOM CTENEeHH COOTBETCTBYET 0oOmuUM TpeOoBaHusM. OTBETHl CTy/AE€HTa HE Ha BCE BOIPOCHI
ABIIAIOTCS UCYEPIBIBAIOIIMMY U apTyMEHTHPOBAHHBIMHU.

- OneHka «yJ0BJIETBOPUTEILHO». Tema pacKkpbITa HE MIOJIHO, MaTepUal IPUBEJIEH KaK MpocTas
KOHCTaTalus (akToB, HE IPOAHAIM3UPOBAH, CTYIEHT I1OKa3bIBAET IOBEPXHOCTHBIE 3HAHUS.
[Tpe3eHTanmst 9aCTUYHO COOTBETCTBYET YCTAHOBJICHHBIM TpeOoBaHMAM. [Ipu o0CyxneHun goKIana
CTYJEHT HE BCEr/la JacT NIPaBUIbHbBIC, HCUEPIIBIBAIOLINE OTBETHI HA 33aBA€MbI€ BOIIPOCHI.

- OueHka «HEYIOBICTBOPUTENIBbHO». TeMa JoKiaga HE pacKpbITa, CKYAHBIH 00beM
IPUBEJCHHBIX MaTE€pPUAJIOB; IPe3eHTalMsl OTCYTCTBYET. [Ipu 006Ccyk1eHnH JOKIaaa CTYAEHT He JaeT
OTBETHI WJIK OHU HE COOTBETCTBYIOT 33JaHHBIM BOIIPOCAM.

4.5. IlpumMepHasi TeMAaTHKa KypCOBBIX PadoT (NMPOEKTOB): HE INPEIyCMOTPEHBI Y4EOHBIM
IUTAHOM.
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V.  YYEBHO-METOJIMYECKOE U HH®OPMAIIMOHHOE OBECHEYEHUE
TACIATITAHBI

a) nepevyeHb JUTEPATYPbI

KyparoBa, A. K. Beenenue B XuMUIO IPUPOIHBIX COEIUHEHUN aMMHOKHCIIOTHI, YIJIEBOIbI,
HYKJICMHOBBIE KUCIIOTHI : yueOHoe rmocoodue / A. K. Kyparona, I'. I1. Carutymiuna, A. C. ®Ouciok.
— Owmck : OMI'Y, 2017. — 80 c¢. — ISBN 978-5-7779-2160-4. — TexkcT : aneKkTpoHHbIH // JlaHs :
anekTpoHHOo-Onbmoreunas cucrema. — URL.: https://e.lanbook.com/book/101818

Eropos, B. B. buoneoprannueckas xumust / B. B. EropoB. — 4-e u3n., ctrep. — CaHKT-
ITerepOypr : Jlanp, 2023. — 412 ¢. — ISBN 978-5-507-48088-3. — TekcT : anmekTponHsbIii // JIanb :
3JIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/341132

buonoruueckas HeopraHndeckass XuMusi: CTPYKTypa M peaklMOHHAasl CIIOCOOHOCTh : B 2 T :
yuebHoe mocobue / Y. beprunn, I'. I'peit, 3. Ctudens, /1. Banentune ; mepeBon ¢ anriuiickoro B.
B. Agpeesoii, /I. B. CeBacthsinoBa ; xymoxxuuk H. A. HoBak. — 4-e¢ u3n. — Mocksa :
Jlaboparopus 3Hanwmii, 2021. — 1148 c. — ISBN 978-5-93208-503-5.

Ucaesa, E. B. Xumus OuONOrMYecKd aKTHBHBIX BEHIECTB: J1al0. MPAKTHUKyM : yueOHOe
nocooue / E. B. UcaeBa, O. H. Epemenko. — KpacrHosipck : Cubl'Y um. akamemuka M. @.
Pemernéna, 2022. — 98 ¢. — Tekcr : anekTpoHHbIN // JIaHb : 2JIEKTPOHHO-OMOINOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/269969

Cunkuna, O. B. Xumusi OM0ONIOTHYECKH aKTUBHBIX BEIIECTB: JIAOOPATOPHBIA MPAKTHKYM :
yue6Hoe mocodue / O. B. Cunxuna. — HMomkap-Ona : IITTY, 2017. — 96 ¢. — ISBN 978-5-8158-
1842-2. — Texkcr : snektpoHHbIA // Jlab : aneKTpoHHO-OMOMMoTedyHas cuctema. — URL:
https://e.lanbook.com/book/98183

Canpaukos, [I. C. Xumus Ouonoruyeckd akKTHBHBIX BellecTB : yuebHoe mocobue / 1. C.
Canpnukos, E. B. Kynpuk, C. B. Makapos. — HBanoso : UI'XTVY, 2019. — 92 c. — Texkcr :
3JICKTPOHHBIN /l Jlanb : ANIEKTPOHHO-OMOIMOTEYHAS cUcTeMa. — URL:
https://e.lanbook.com/book/171819

HUcaesa, E. B. Xumus u TexHonorus 6MoJI0THYeCKH aKTUBHBIX BEILIECTB : yueOHoe nocobue /
E. B. Ucaesa, U. C. ITouekyrtoB. — Kpacnosipck : Cu0l'Y um. akanemuka M. @. Pemernéna, 2023.
— 92 ¢. — Tekct : 31eKTpoHHbIH // JlaHb : 31neKkTpoHHO-OmMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/400466

0) 0a3bI JaHHBIX, HTHPOPMALMOHHO-CIIPABOYHbIC H IOMCKOBBIEC CHCTEMbI

DnexTponnas oubmmorexa UI'Y: http:/library.isu.ru

Nndopmannonnas cuctema «EauHOEe OKHO JOCTyma K 0O0pa3oBaTENbHBIM pecypcamy»:
http://window.edu.ru

243 «bubamoTex»: https://isu.bibliotech.ru

OBbC «M3narensctBo «Jlauby: http://e.lanbook.com

3BbC «PyxkonT»: http://rucont.ru

DBC «Aiibykey»: http://ibooks.ru

OO0 «PYHDBb»: http://elibrary.ru

Beicmas mkosa skonoMuku: http://hse.ru

WunoBarmonnsii rieHTp CronkoBo: https://sk.ru/

Poccwuiickuit Hay4nbiid ¢poua: https://www.rscf.ru/

Poccuiickuit pona pyHmameHTanbHbIX UccaenoBanmii: hittps://www.rfbr.ru/rffi/ru/

®donp coneiicTBrsa nHHOBauUAM: https://fasie.ru/

Google Scholar —ITouckoBas cuctema 1Mo Hay4yHOU JIMTEPATYPE.

Science Research Portal - Hayunas moOHCKOBas CHCTEMa, OCYIICCTBIISIONIAS
MOJTHOTEKCTOBBIN MOKCK B )KypHAJIaX MHOTHUX KPYIHBIX HAYYHBIX H3JATEIbCTB, TakuX Kak Elsevier,
Highwire, IEEE, Nature, Taylor & Francis u np. Vet ctaTbil ¥ JOKYMEHTHI B OTKPBITBIX HAYYHBIX
0azax nmanubix: Directory of Open Access Journals, Library of Congress Online Catalog,
Science.gov u Scientific News.
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VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. YueOHO-1a00paTOpHOE 000pPYy10BaHHE:

Aynuropus Uisl IPOBEACHUS 3aHATHH JIEKIIMOHHOTO TUIA: 000pYA0BaHa CIICUAIN3POBAHHOMN
(yaebnoit) mebenpio Ha 100 mMocagoYHBIX MECT; TEXHHUECKUMH CPEJICTBAMH OOYYEHUS: MPOEKTOP
EpsonEB-X05, skpan Digis; y4eOHO-HATJISIHBIMUA TTOCOOUSIMH, 00€CTICUNBAIOIITIMU TEMAaTHYECKUE
WUTIOCTPAIIMH 10 TUCIUTUIMHE: TPE3CHTAIIMH IO TEMaM MPOTPaMMBI.

Aynutopus  AJis  TOPOBEIACHHS  3aHATHM  MPaKTUYECKOro  TUMa:  00OopyAoBaHa
crienuanu3upoBaHHoN (yueOHol) Mebenbio Ha 20 MOCaJ0YHBIX MECT, TEXHHYECKUMHU CPEICTBAMU
00ydeHus1, CIyXallUMH JUIsl TpeAcTaBieHuss yuyeOHor uHpopmaruu: npoektop Epson EB-XO03;
Hocka JIA-51 koMOuH.; y4eOHO-HArISIIHBIMUA TTOCOOUSMHE: TIPE3CHTAIIUH 110 TEMaM MPOTPaMMBI.

Kowmmbrotepusiii  kiacc (yueOHast ayauTopusi) i TPYNIOBBIX W HWHIUBUAYAIbHBIX
KOHCYJbTAIM, TEKYIIEr0 KOHTPOJSI W  MPOMEKYTOYHOH  arTecTalud, OpraHU3aluu
CaMOCTOSITEIIbHOW pabOTHI: ayAUTOPHUS 000PYyI0BaHA CIICIIHAIM3UPOBAHHON (yueOHOI) MeOenbo Ha
20 mocaJoYHBIX MECT, JAOCKOM MEJOBOH; 00OpymOBaHa TEXHHUYECKUMH CPEJICTBAMH OOyUeHUS:
cucteMHbIit 6110k PentiumG850, monutop BenQ G252HDA-1 miT.; cuctemusiii 610k Athlon 2 X2
250, mormutop BenQ G252HDA — 8 mit.; cucremusiii 61ok PentiumD 3.0GHz, moruTop Samsung
740N — 3 mmr.; monoOmok IRU T2105P — 2 mr.; cucremusiii 6ok Pentium G3250, moHuTOp
BenQG955 — 1 mr.; cucremusii 6mok Pentium G3250, mommrop BenQ GL2250 — 1 mit.;
cuctemubiit 0510k Pentium G3250, monuTtop Samsung T200 HD — 1 wrt.; cuctemuslit 6510k Pentium
G3250, monutop Samsung T190N — 1 mwr.; cucremnusiii 6i1ox Pentium G3250, monuTOp Samsung
740N — 1 wr.; npoextop BenQ MX503; sxpan ScreenVtdiaEcot. C HeorpaHHUEeHHBIM JOCTYIIOM K
cetn MHTEepHET M oOecredyeHrneM JOCTyIa B JJICKTPOHHYIO WH(OPMAIMOHHO-00pa30BaTEIIBHYIO
Cpeny opraHu3aluu.

[Tomemenue st XpaHeHUS U MPOPIIAKTHYECKOTO OOCTY)KUBAaHUSI YIeOHOTO 00OPYIOBAHUS:
aynuTopusi o0OpyIOBaHA CIENMATU3UPOBAHHON MeOenbi0 Ha 3 MOCaJOYHBIX MECTa; HOYTOYK
Lenovo 1580, mpoextop BenQ MS521P.

6.2. [IporpamMHoe obecnevyeHue:
Kaspersky Endpoint Security mis 6usneca - Cranmaptabiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tect Plus 4.0 (Ha 75 onHOBpeMeHHBIX MojkiItoueHui) 1 Mactep-kommiekT (ACT-Maker u
ACT-Converter).

6.3. Texunueckue u JJICKTPOHHBIC CpEACTBA:
Hpe3eHTaI_II/II/I I10 BCEM T€MaM Kypca.
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Vil. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

JI1st OCBOGHMSI TUCHUIUIMHBI «XHUMHSI MPUPOJHBIX COCIMHEHUI» MPUMEHSIIOTCS CIIETYIOIINE
00pa3zoBaTebHBIC TEXHOJIOTHH:

- Ungopmayuonnasn nexyusi. JIGKIUS — 3TO CKATOE M3JIOKCHHE OCHOBHBIX HAYyYHBIX (DAKTOB,
YTO SIBJISICTCS 0a30¥ IJIs aHAIU3a PaCCyKICHUM, OIICHOK.

- Jlexyus-euzyanuzayus. YUAT CTYACHTOB TIPeoOpa3oBBIBATh YCTHYIO U IHCHMEHHYIO
nH(popmaluo B BU3yalbHYIO (hopMmy, uTO (GOpMHUpPYET y HUX MpOodhecCHOHATBLHOE MBIIUICHHE 32
CYeT CHCTEMAaTHU3allUU U BBIJCICHUS HanbOoJiee 3HAUMMBIX, CYIIECTBEHHBIX 3JIEMEHTOB COJIEPKaHUS
0o0ydeHus1. 3amaya mpernojgaBaTes UCIOJIb30BaTh Takue (HOPMBI HATJISTHOCTH, KOTOPBHIE HAa TOJIBKO
JIOTIOJTHSIFOT CJIOBECHYIO MH(OPMAIUIO, HO U CaMH SIBIISIOTCS HOCHUTEISAMH MH(OpMAaUU (CXEMBI,
PUCYHKH, CIIAalIbI-IPE3CHTAIIMN, U T.I1.). ITOT BHJI JICKIIUH JIy4Ille BCETO MCIOJIB30BaTh Ha JTare
BBEJ/ICHUS CTYJICHTOB B HOBBIN pa3jiell, TeMY JUCHUTLTAHEIL.

- Jlexyus-b6eceoa. TlpeanonaractT HEMOCPEACTBEHHBI KOHTAKT IIPETO/IaBaTeNsl ¢ ayAuTOPHEH.
[IpeumyiiecTBO JEeKIIMU-OEceIbl COCTOUT B TOM, YTO OHAa IO3BOJSIET MPUBICKATH BHUMAHUE
CTYJIEHTOB K HamOojee BaKHBIM BOMPOCAM TEMBbI, ONPEAETSATh COJEp:KaHHWE U TEeMI H3JI0KEHUS
y4eOHOro Marepuaia ¢ y4eToM 0COOCHHOCTEN CTYACHTOB.

- Ilpakmuueckue 3ansamusi — 3TO 3aHATUE, IPOBOJUMOE M0 PYKOBOJCTBOM IpPENOAABATENS B
y4eOHOM ayIUTOPHUH, HAMPABICHHOE HA YIIIYOJICHHE HAYYHO-TEOPETUUYCCKUX 3HAHUM U OBJIAJCHHE
OTpeeIEHHBIMU METOJIaMU  CaMOCTOSITENIbHOM paboThl, KOTOpoe (QOPMUPYET MNPAKTUUECKUE
ymenus. OqHoit u3 GopM NPaKTUUECKUX 3aHSATUN B BY3€ SBIISICTCS CEMUHAP.

- Cemunap-uccnedosanue. TEXHOIOTHS TIPOBEACHUS TAKOrO CEMHUHApa MOXET OBbITh
pa3IM4YHOM, B 3aBUCUMOCTH OT TOT'0, KAKOW METOJI 3aJI0KEH B €r0 OCHOBY. B pamkax NHCUUIIIMHBI
«XUMUA TIPUPOIHBIX COEZ[HHEHMPI» MPOBOJUTCS CEMUHApP C TOJNOTOBKOW U
3aCJIyIIMBAaHUEM JIOKJIAJOB MO0 aKTyaJIbHBIM MPOOJIEMaM TE€OPUU U MPAKTHUKUA U MOCIEAYIOMUM HX

00CyXKIEHUEM.
- Camocmosmenvuas paboma cmyoenmog (cM. 1m.4.4).
- Jucmanyuonnvie 0bpazosamenvHvle MEXHONI0UU. [Mox JMCTaHIIHOHHBIMH

00pa30BaTeNbHBIMU TEXHOJOTHSIMU MOHUMAIOTCS 00pa30BaTeIbHbIE TEXHOJIOIHH, peaIlu3yeMble B
OCHOBHOM C NpPUMEHEHHEM HH(POPMALNOHHO-TEIEKOMMYHUKAIIMOHHBIX ceTell. [Ipu ocBoeHun
muctmmnael - «XUMMS  TIPUPOJHBIX COEIUHEHMIM»  MCromb3yioTcst — ClEIyrOIIHe
TEXHOJIOTUH:

" MHTEPHET-TEXHOJIOTHS — CIOCO0 MUCTAHIIMOHHOW IMepenayr MHQOpMalii, OCHOBAHHBIN Ha
UCMOJIb30BaHUU TJIO0ANBHBIX U JIOKAJbHBIX KOMITBIOTEPHBIX ceTel A obecreueHust AOCTyma
oOydaromuxcsi K HH(POPMALIMOHHBIM 0Opa3oBaTeIbHBIM pecypcaM U Uil  (OPMHUPOBAHUS
COBOKYITHOCTH METOJWYECKUX, OPraHM3allMOHHBIX, TEXHUYECKMX M IPOrPaMMHBIX CpPEICTB
peanM3aliii ¥ yIOpaBieHUs Y4eOHBIM TMPOLIECCOM HE3aBHUCHMO OT MECTa HaXOXKJIEHHUS €ro
cyobekToB. Mcnonp3yercst O6paszoBarenshbiii mopran UI'Y - educa.isu.ru.
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VIll. OHEHOYHBIE MATEPUAJIBI IJISI TEKYHIEI'O KOHTPOJISI A
INPOMEXYTOYHOU ATTECTALIUA

Oueuounbte mamepuaiisl 0711 6X00HO020 KonmpoJia - B BUJIC CO6€CC,I[OBaHI/I5[ Ha BBOAHOM
3aHATHH.

Ouenounvle mamepuaivl meKyuie2o KOHmpoaa gopmupyrwmesa ¢ coomeemcmeuu ¢ JIHA
YHUgepcumema
B pamkax mucnuminuasl «XUMHAA IMTPUPOJHBIX COEI[HHEHHﬁ>> HCIIOJIB3YIOTCA
cienyomue GOpMbI TEKYIIEro KOHTPOJIS:

- YCTHBIN OIpPOC;

- MUCbMEHHAas padoTa;

- TOKJIaJI;

- TECT;

- pedepar.

@DOH/T OLICHOYHBIX CPEJICTB BKIIOYACT:

- (hoH TecTOBBIX 3aAaHUI IO TUCIUILINHE,

- TEMaTUKa U MaTepUAITBI 3aaHHH,

- IepeueHb TeM JIOKJIaI0B U pedeparos,

- BOIIPOCHI Jy1s camocTtostenbHoro nzydenus (CPC),
- BOIIPOCHI IS 3a4€Ta,

- KpUTEPHH OIICHKU 3HAHUH CTY/ICHTOB.
HasnaueHue OIeHOYHBIX CpEACTB: BBIABUTH copmupoBaHHOCTh komnerenuuu; OIIK-1 u

OIIK-3 (cm. m. 111).

TeMbl 1151 CAMOCTOSITEIbLHOI PadoTHI (B T.4. MOATOTOBKH J0KJIAI0B U pedepaToB):
1. Xumnueckast 1 GMOXUMHUYECKas KIacCU(UKALMS TPUPOTHBIX COCTUHEHUH.
2. buocuHTeTHUECKHE PEAKIIUHU YTIIEBOIOB.
3. Posib MIMKO3UI0B AJIS )KMBBIX CUCTEM IIPUPOJIHBIX COETUHEHUM.
4. CHHTE3 )XUPHBIX KUCIIOT U UX MPOU3BOJIHBIX.
5. M3ompeHon bl UX CTPOEHUE, CBOMCTBA, OMOCHHTES.
6. 3HaueHNE CTEPOUTHBIX COCIUHEHUH I OpraH13Ma.
7. ®eHobl U PEHOIOKUCIIOTHI UX paclpoCTpaHEHHE B IPUPOJIE.
8. Xummnueckre MoAU(PUKAILIMN U CBONCTBA aJIKaJIOU]IOB.
9. 3HaueHune yOMXMHOHOB M IJIACTOXUHOHOB JJI1 OPTaHU3MOB.
10. Ponb mpocTeimmx 0uyHKIIMOHATBHBIX BEIMIECTB B CHHTE3€ MIPUPOIHBIX COSTMHEHHH.

Bonpocsl 1151 ycTHOr0 onpoca:
AHTHOMOTHYECKHE BEIECTBA.
Uem xapaKTepu3yOTCs B OMOJIOTrMYECKOM M XUMUYECKOM OTHOIIIEHUH TE€TPALUKINHBI?
OO1m1ast xapaKTepUCTHKA BOJAOPACTBOPUMBIX U )KHUPOPACTBOPUMBIX BUTAMHHOB.
Urto npeacTasnsioT codboi Buramunsl A, J1, E?
AHTHOMOTHYECKHE BEIIECTBA.
XapakTepucTrKa NEHUIUUINHOB.
YeM XapaKkTepu3yl0oTCsi B OMOIIOTHYECKOM U XUMUYECKOM OTHOIICHUH TE€TPALUKIMHbI?
CTpenToMUIIMHBI UX XUMUYECKAsl XapaKTePUCTHKA.
[IpoTuBOOMYX0JIeBbIE aHTUOMOTHKH, X XapaKTEPUCTHKA.
K xakoMy KiacCy OpraHM4eCKUX COCUHEHN TPUHAJIEKAT AIKATION IbI?
Kak BpIIENSIOT U3 pacTeHUH alIKaJOU/IbI-OCHOBAHUS U AIKAJIOUABI-COIU?
Ha xakue rpynmsl AensTcs alKalouabl?

LCoNoORAWNE

e S
N e o
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13.  Ponb arponuHa B mpupo/e.
14.  Yto0 TaKoe XWHUH, TJI¢ ¥ B KAKOM BHJIC OH HAXOJUTCS B TIpUpoe?
15. Urto Takoe rOPMOHBI, KaK MOJIY4aeTCs M UCCIENYETCSI a[peHaTnH, KAKOBO €ro IPUMEHEHHE?

Tunosoii Tect
Bomnpoc ¢ MHO:KeCTBEHHBIM BHIOOPOM

MACC-CIIEKTPOM BEHIECTBA HE ABJIAETCA:
O TrpaduK 3aBUCUMOCTH CUTHAJIa OT BPEMCHHU.
O 3aBHUCHUMOCTh HHTEHCHBHOCTH MOHHOTO TOKAa OT OTHOIIECHUS MAacChl K 3apsy.
O 3aBUCHUMOCTH BEJIMYHMHBI IPOITycKaHus T% OT BOJIHOBOTO YHUCIA.
O 3aBUCHUMOCTH BEJIMYHMHBI NIOTJIOMIEHUS A OT JIJTUHBI BOJHBI

AJIKAJION bl OBJIAJAIOT TAKOUW BUOJIOTUYECKOUW AKTUBHOCTBIO KAK
O COCYIOpacCIHIUPSIONIee, AHTUTUIIEPTEH3UBHOE.
O MHOPEIAKCAHT.
O PBOTHOE, aHTUIIPOTO30MHOE.
O MHCEKTHUIIUJIBI.

Ouenounvie mamepuanvt 011 RPOMENCYMOYHOU AMmMeCmayuu

dopMa NpoMexyToyHOU arrectauuu - 3auem. OC 3TOro THUMA AOKHBI BBISIBISATH CTEIECHb
OCBOCHHUSI TCOPETHYCCKHUX 3HAHUU Kak 0a3y st (pOpMHUpPOBAaHUS  KOMIICTECHIIUH, YMEHHS WX
OPUMEHSTh B CHUTYyallUsAX, MOJACIUPYIOUMX Mpo(decCHoHaNbHYI0 NeATeIbHOCTh, a TaKkKe
chopmupoBannocTh komrereHuu OITK-1, OIIK -3 3asBnennoit B 1. 111.

IIpuMepHBIii CIHCOK BONMPOCOB K 3a4eTy

1. OO01mmas xapakTepuCTHKa BOJOPACTBOPUMBIX U )KUPOPACTBOPUMBIX BUTAMHHOB.

2. Yro npencraBnsoT coboit Butamunsl A, [1, E?

3. Kakue BuTamMuHbI BXOIST B KOMIUIEKC B, kakoBa ux oOIias XxapakTepucTuka.

4. Butamunsl anudarnueckoro, amuUKIAYECKOr0, apOMAaTUYECKOTO0 U TETEPOIUKINYECKOTO
pana.

5. AHTHOMOTHYECKHUE BEIIECTRA.

6. YeM xapaKkTepU3yIOTCS B OMOJIOTHUECKOM i XUMUYECKOM OTHOIICHUU TETPAUKIUHBI?

7. OO01mas xapakTepuCcTHKa BOJOPACTBOPUMBIX U JKUPOPACTBOPUMBIX BUTAMHHOB.

8. Yro npencraBnsaoT coboit Butamunsl A, [1, E?

9. Kakue BuTaMuHBI BXOAAT B KOMILIEKC B, kKakoBa ux o01ias XxapakTepuCcTHKA.

10. Butamunbl anudarudeckoro, amuIUKIAYECKOT0, apOMAaTUUECKOTO0 U TETEPOIUKINYECKOTO
psna.

11. AHTHOMOTHYECKHE BEIeCTBA. XapaKTepPUCTUKA MEHULIUIUINHOB.

12. Yewm xapakTepu3yrOTCs B OMOJIOTHUECKOM U XUMHUYECKOM OTHOIIEHUN TETPATUKIUHBI?

13. CTpenTOMUIIMHBI UX XUMUYECKasi XapaKTePUCTHKA.

14. [TpoTuBOOIYyX0JIeBbIE AHTHOMOTHUKH, X XapaKTEPUCTHUKA.

15. K xakoMy Kkjaccy opraHMuecKuxX COeMHEHUN TPUHAIIEKAT aJIKAIOUIbI?

16. Kaxk BbLAENAIOT U3 pacCTEHUH alKalOU IbI-OCHOBAHUS U aJIKAJIOUIbI-COJIH?

17. Ha kakue rpynisl aensrcs aakaaouabl?

18. Ponw atponmHa B mpupose.
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19. YTto Takoe XMHUH, TJI¢ U B KAKOM BHUJIE OH HaXOJAUTCA B npupoae?
20. YT0 Takoe TOPMOHBI, KaK MOJIYy4aeTCsl M UCCIIEYETCS aipEHAINH, KaKOBO €T0 PUMEHEHHE? .

Pa3patGorumk:

(O MO

JTOLIEHT J.B. Axcénos-I'pubanos
(moxnuce) (3aHMMaeMasi TOJKHOCTB) (MHUIMANEL, aMUITHS)

[Iporpamma cocraBieHa B coorBeTcTBuUM ¢ TpeboBanmsimu PI'OC BO mo HampaBieHUIO
05.03.06 «Dxosorusi W TPHUPOIOINOIL30BAHUE» M MPOPUII0 TOATOTOBKU «DKOJIOTHYECKAS
AKCIIEPTU3AN.

[IporpaMmma paccMoTpeHa Ha 3acefdaHwu  Kadenpsl THUAPOOMOJIOTMM U 300JO0THUH
0ecr03BOHOYHBIX.

«16» mas 2024 r. i

[Tporoxon Ne 10 3aB. kadenpoii //Z\/ E.A. Mumrapuna

Hacmoswas npoepamma, He Modcem Obimb B0CHpOU3BEOeHA HU 6 Kakou ¢Gopme 0Oe3

npeosapumenbHo20 NUCbMEHHO20 pazpeulenus Kagheopbl-paspabomuuka npocpammoi.
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