denepanbHOE TOCYTapCTBEHHOE OIOHKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIICTO 00Opa30BaHUs
«TONMBATTUHCKUMN TOCYIaPCTBCHHBIH YHUBEPCUTET

dT/.B.01

(uHOeKC OUCYUNTUHDBL)

PABOYASA MTPOI'PAMMA JUCIUAIIJIMHBI

buoxumunueckue MeToIbI aHAIU3A

(HaumeHoB8aHue OUCYUNTUHDL)

I10 HAINPaBJICHUIO MOATOTOBKH (CHEUAIbHOCTH)
18.04.01 Xumuueckas TEXHOIOTHS

(K00 U HaumeHoBaHUe HANPAaBeHUss NO020MosKU, cneyuarvHocmu 8 coomgemcmesuu ¢ @I'OC BI10/ @I'OC BO)
PaHI/IOHaHbHOC HCITIOJIb30BAHUC MIPUPOAHLIX U CBIPBEBBIX PECYPCOB B XHUMHUYECKOH
TEXHOJIOTUHU U He(i)TeXI/IMI/II/I

(ranpasnennocmo (npogunv)/cneyuanuszayus)

®dopma 00yueHHS: OUHAs

I'ox Habopa: 2019

Pacnipenesienue yacoB AUCHHUILIMHBI 110 ceMeCTPaM M BHAaM 3aHATHI (110 y4eOHOMY IJIaHY)

Koanuectso 3ET 2
Yacos no PYII 72
Bunsbl koHTpoasi B | DK3aMeHbl | 3avyeTsl KypcosBbie KypcosBbie KonTpoabHble
ceMecTpax NPOEKThI padoTsI padoTsI
(Ha kypcax): (st 3a04HOM
¢opmbl
00yueHus)

NoNe cemecTpoB

1 2 3 4 5 6 7 8 9 10 11 Hroro
3ET 2 2
o cemMecTpam
Jlexuun 8 8
JlabopaTopHbIe
ITpakTHyecKne 32 32
Kouraktnas pagora 40 40
Cam. paGora 32 32
Kontpoan
Hroro 72 72

ToabsaTTH, 2019



Pabouas mporpamma coctaBiena Ha ocHoBarnu OI'OC BIIO/®T'OC BO u ydeOHOro 1miana
HanpaBlieHUs TOAroTOBKY (crienuanbHocTh) 18.04.01 Xumuueckas TeXHOIOTHS

(KOO U HauMeHOoB8aHUe HaNpPasiieHust NOO20MoeKU, cneyuarshocmu 6 coomsemcemeuu ¢ @I'OC BITIO/ @I'OC BO)

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmbl ITUCHUIIJIMHBI:

V| OrcyrcTByeT

v| YuebOnas (pabouas) mporpamma ogoOpeHa Ha 3aceqaHuu kageapsl «ParmonaisHoe
MIPUPOJIOTIONB30BaHKE U pecypcocOepexenne» (poToko 3acenanus Ne 1 ot «28» aBrycra

2018 1.).
Penensent
(OondrcHocmb, yuernoe 36anue, cmeneny) (noonucs) (U.0. ©amunus)
« _» 20 1.

Cpok neiicTBus padoueii mporpaMMebl AMCHHUIIMHBI 10 «28» aBrycra 2021 r.

HNudopmanus 00 akryanusanuu padodei mporpaMmbl I CHUILIHHBI:

[Iporokon 3aceqanus kadeapsl No OT «__ » 20 T

[Iporokoin 3acenanus kageapbl No 0T «_ » 20 1.

ITpoTtokomn 3acenanus kagenpsl No 0T «_ » 20 T

ITpoTtokomn 3acenanus kagenpsl No 0T «_ » 20 T
YTBEPXIAIO

3aBenyromuii kadenpor «ParmonanibHOE TPUPOIOTIOIH30BAHNE U
pecypcocoepexeHney

(paspabomasuteri PI1]])

«_» 20 T M.B. Kpasuosa
(noonucyv) (A.0. @amunus)




AHHOTALUSA
AUCHHUILINHBI (Y4eOHOr0 Kypca)
®T/.B.01 buoxnumuyeckue MeTOAbI AaHAJIH3A

(MH/IEKC ¥ HAMMEHOBaHUE AUCIUIUIMHEI (Y4eOHOTOo Kypca))

1. Heapb u 3aga4u U3y4YeHUus1 AUCHUILJIMHBI (Y4e0HOT0 Kypca)

Ilenp - ¢opMupoBaHHe 3HAHWK OO0 OCHOBHBIX TPEJCTABUTENSAX KIACCOB
BBICOKOMOJICKYJISIPHBIX COCMHEHHM, BXOASAIINX B COCTAB )KMBOW MaTepuu — OEJIKOB,
KUPOB U YTIJIEBOJOB, a TaK K€ IEJIOCTHOW CUCTEMbl 3HAaHWH, YMEHUN M HABBIKOB TIO
OLICHKE CAaHWTAapHOTO KauyecTBa TIOYBHI, BOJbI, BO3AyXa U  NPOPUIAKTUKU
MHDEKITMOHHBIX O0JIE3HEH.

3amaun:

1. CdopmupoBarh 3HaHUSA O XHMHYECKOM CTPOCHUU TMPEACTABUTEINICH
OCHOBHBIX KJIaCCOB BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH.

2. CdopmupoBaTh TOHSATHE 00 OCHOBHBIX OHOXMMHUYECKHX IMPOIECCaXx,
MPOTEKAIOIIUX B KUBOU KIIETKE.

3. BripaboTaTh NOHMMAHUS BAXKHOCTH B HEOOXOJUMOCTH  COOIIOJICHUS
YCJIOBUM TEXHOJOTHYECKUX MPOILECCOB, OYHMCTKE CTOYHBIX BOJ M YTHUIM3ALUHU
OTXOJ0B ITPOU3BOJICTBA.

2. MecTo aucuuiuiaibl (yaedHoro kypcea) B crpykrype OITIOIT BO

HNannas nucuurmuimHa (ydaeOHbiii kypce) otHocutcst Kk OTJl «DakynbTaTuBB
(BapuaTHBHAs YacTh).

Jlucuurinebl, ydeOHbIe KYpPChl, HA OCBOCHUHU KOTOPBIX Oa3upyeTcs IaHHas
auciuiinia  —  «Karanmz B XMMHYECKOW  TeXHOJOTHW», «MonekyspHas
OMOTEXHOJIOTUSI.

JucIuIuInHbL, ydeOHbIC KYpPCHI I KOTOPBIX HEOOXOIWMBI 3HAHUS, YMCHUS,
HABBIKH, TPUOOPETacMbIe B PE3yJIbTaTe M3YUYCHUS JAHHOW AUCIUIUIMHBI (Y4eOHOTO
Kypca) — «buonHnukamuss U OWOTECTUPOBAHME», «AJIBTEPHATUBHBIC HCTOYHUKU
DHEPTUU U OMOIHEPTETUKAY.



3. Ilnmanupyemble pe3ybTaTbl O00y4YeHHMs IO JAUCHUILIMHE (y4eOHOMY

Kypcy),

COOTHECCHHBIC C

IUVIAHUPYEMbIMHM  pe3yJbTaTaMH  OCBOEHHA

00pa3oBaTe/IbHOI MPOTrPAMMBI

dopMupyembie U

I[Inanupyembie pe3yabTaThl 00y4YeHUsI

KOHTPOJIMPYyeMble
KOMIIeTEHIIUH

- CITOCOOHOCTH K | 3HATh:

npodeccuoHaTbHON - OMOXMMHUYECKHUE MPOIIECCHI, MPOUCXOSIINE HA

JKCIUTyaTaluu MOJICKYJISIPHOM YPOBHE OPraHU3aLMK KUBOW MaTCpUH.

COBPEMEHHOIO YMeTs:

o0opy1oBaHUs U | - HCHOJB30BaTh OHMOXMMHYCCKHE METOALI aHaau3a B

puOOpOB B | MpoheCCHOHAIBHOM IeSITETLHOCTH.

COOTBETCTBUM c | Bianers:

HaIpaBJICHUEM U |- MeTojaMH OHOXMMHYECKOIO aHajau3a a’poOHBIX U

npoduaeM MOATOTOBKH

aHA’POOHBIX MUKPOOPTaHU3MOB.

(OIIK-3);
- CIIOCOOHOCTH
OpraHU30BHIBATH
CaMOCTOSATEIFHYI0 |
KOJUICKTUBHYIO
Hay4JHO-
HCCIIEIOBATEIBCKYIO
paboty, pa3pabaThiBaTh
IJIaHbl ¥ MPOTPAMMBbI
MPOBENCHUS] HAYYHBIX
MCCIIEIOBAHU 151
TEXHUYECKUX
pa3paboTOK,
pazpabarbiBaTh 3a1aHUS

s HUCIIOJHUTEICH
(TIK-1)

3HaTh:
- 0 TEHOME, XUMHUYECKOM COCTaBe OEIKOB U HYKJIEMHOBBIX
KHUCJIOT.

VYMeETh:

- KCIIOJIb30BaTh 3HAHUS 10 MOJICKYJISIPHON OMOTEXHOJIOTHH
B HAyYHOH JIEITECIIBHOCTH M MPOM3BOACTBEHHOM IpOIlECCe,
IpU  pEINICHUW  NPAKTHYCCKUX  3amady B cdepe
OMOTEXHOJIOTHHA.

Bianers:
- HaBBIKAMM TPOBEACHUS OMOXMMUYECKUX HMCCIIEIOBAHUN
MUKPO(DIOPHI BO3yXa, BOJBI.

- TOTOBHOCTbH K TIOHCKY,
o0paboTke, aHAIU3y H
CHCTeMAaTH3aluU
HAay4YHO-TEXHUYECKOMN
uHpOpMAIUU TIO TeMe
WCCJIEIOBAHUsI, BBIOOPY
METOJUK M  CPEICTB

pemenus 3agaun (ITK-
2)

3HaTh:
- 0COOCHHOCTHM OMOXMMHYECKOIO COCTaBa Pa3IMYHbBIX
TpyII MUKPOOPTaHN3MOB.

YMeTh:

- MPUMEHSATH 3HAHMUS O MEXaHU3MaX XpaHEHUs, Iepelaun 1
peanu3auy TeHETHYSCKOM HHGOPMAITUN JIJIS PEIICHUS
OMOTEXHOJIOTMUYECKUX 3a1a4.

Bnanets:
- TEXHUKOU Ka4e€CTBEHHOI'0 U KOJIMUYECTBEHHOI'O aHaJIM3a.

- CIIOCOOHOCTD
HCIIOIB30BaTh

COBPEMCHHBIC MPHUOOPHI
u METOIUKHU,

3HaTh:

- 0 CcTpoeHMH U (PYHKIUM OHUOIMOIUMEPOB - OCIKOB U
HYKJIEMHOBBIX KUCIIOT;

- IPUMEHEHUS! 3HAHUI M0 MOJIEKYJSIPHON OMOTEXHOJIOTHH



http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BF%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%BA%D0%B8
http://ru.wikipedia.org/wiki/%D0%9D%D1%83%D0%BA%D0%BB%D0%B5%D0%B8%D0%BD%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B

OpPraHHU30BHIBATH
IIPOBEICHHUE
IKCIIEPUMEHTOB U
UCTIBITAaHUH, TIPOBOIUTH
ux 00paboTKy u
aHAIIM3UPOBATh 179
pesyabratsl (I1K-3)

B HAyYHOH JICITEIIBHOCTH M MPOM3BOJACTBEHHOM IpOIlECCe,
IpyU  pEINICHUW  TPAKTHYCCKUX  3amady B cdepe
OMOTEXHOJIOTHUH.

YMeTh:
- TPOBOJUTh OMOXMMHYECKUM aHaIu3 aKTUHOMMIIETOB,
MIJIECHEBBIX TPUOOB, IPOXOKEI.

BraneTn:
- METOIaMU OMOXUMHUYECKOT0 aHAJIN3a MUKPOOPTaHU3MOB.

TemaTn4yeckoe coaep:kaHue JUCUUIVIMHBI (Y4eOHOr0 Kypca)

Pasnea,
MOJYJIb

Moapa3zaen, Tema

1. OcHOBHEBIE ITOHATHSA
OMOXHUMHUHA
MHKPOOPTraHHU3MOB

buoxumunueckuii coctaB MHUKPOOPIraHnu3MOB

KauecTBeHHBIE METOIBI UCCIIEAOBAHUNA B OMOXUMUH
MHKPOOPTaHU3MOB

KomnmuecrBenHbIC METO/bI I/ICCJICIIOBaHI/Iﬁ B OMOXUMHHU
MHUKPOOPIraHUu3MOB

2. buoxumMuueckue METOIBI
aHaiau3a

MGTOIH)I BBIACIICHUA U aHaJIN3a OPraHn4CCKrNX BCUICCTB
MHUKPOOPIraHUu3MOB

O0mas Tpy10eMKOCTh AMCHUILINHBI (YueOHoro kypca) — 2 3ET.




1. CTpykrypa u coaepkaHue JMCUMILINHBI (YdeOHOro Kypca) buoxmmuyeckne MeTo1bl aHAJIN3A

Cemectp uzyueHus 3

(HauMeHOBaHME TUCLIUILIMHEI (YueOHOTO Kypca))

Paspeu, Iloapa3zaen, Tema Bujbl yueoHO#i paGoThl Heo0xoaumebie DopMbl Pexo
MoayJib KonrakTHas padota CamMmocTosiTeJbHas MaTepHaIbHO- TeKyIero MeH]T
(B yacax) padoTa TeXHHYECKHne KOHTPOJIsI yema
BCEro DopMbl NPOBeIeHH JIEKIMI, ¢opmsl pecypcnl (HauMeHoBa A
= 71a00PaTOPHBIX, IPAKTHYECKAX OpraHu3anuu HHe Jare
E E 5 3aHATHH, MeTOAbI 00yYeHMusl, OLIEHOYHOT' 0 pary
= E. § A E ; peanu3yoime NpUMeHsieMy 1o g CaMOCTOSITEJILHO cpencrBa) pa
g | g 5 % % 2| obpasoBaTelbHylo TexHoJOTHIO | il Ne)
g s | E g & @ padoTnI
= S = =
S| E| &
= = =
1. OcHOBHEIE Jlekmusa Ne 1. buoxumudeckuii 2 Jlexuus-Oecena MynsTuUMennitH 1,2
IMOHATHUSA COCTaB MUKPOOPraHnu3MoOB C IPUMCHCHHUEM bIC CPCACTBA
omoxumMuu MMPE3CHTAIMOHHOI'O U
MUKPOOPTaHU3M ACMOHCTPAalMOHHOT'O
(1) ) METOOAOB.
IIpakTuyeckoe 3ansaTue Ne 1. 2 [IpakTuueckoe 2 OTtueTr 1,2
CBoiicTBa IPOCTHIX YTIIEBOJOB 3aHATHE C PELICHUEM o
CUTYAalMOHHBIX 3a/1a4, HOI[FOTOBKa Pa3£[aT0‘{HBII>’I IMpaKTU4
00CyKIeHnE OTYETA [0 | MaTepHal, €CKOMY
PE3YIbTATOB MPAKTUYCCK | KOMIIBIOTCP, 3aHATHUIO
ACATCIIbHOCTH. oMy AOCTYII K CCTU Nel B
3aHATHUIO. I/IHTepHeT. IINCBMCH
HOM
BUJIE.
Jexnus Ne 2. KauecTBeHHbIE 2 Jlexuus-Oecena MynbTuMenuitH 1,2
pcaknuun C IPUMCHCHUCM bIC CPCACTBA
MPE3CHTAIMOHHOT'O 1
ACMOHCTPAalMOHHOT'O
METOOB.
IIpakTHyeckoe 3ansaTHe Ne 2. 2 IIpakTueckoe 4 | IloaroroBka | PaznaTounsiii Otuer 1,2
CBOJiCTBa CIIOKHBIX YTJICBOJIOB 3aHSATHE C PEIICHHEM OTYeTa [0 | MaTepHal, o
CUTYaIlMOHHBIX 33]ad, MPAaKTUYECK | KOMIIBIOTED, MPAaKTUY
00CYyKICHHE oMy JOCTYT K CETH ECKOMY




Pazpeu, IMoapasaes, Tema Buabl yueOHo# paGoThl Heo0xoaumble Dopmbl Peko
MoayJIb KonrakTHas padora CamocTosiTeIbHAsI MaTepHATbHO- TeKyIero MeH/T
(B yacax) padoTa TeXHHYECKHe KOHTPOJIsI yema
BCero @opmbl NPOBEIeHUS JIeKIHUIi, hopmbl pecypcbl (HanMeHoBa A
= J1a00paTOPHBIX, NPAKTUYECKHX OpraHu3aunu HHE JuTE
E g E 3aHATHI, MeTObI 00y4YeHus, OLICHOHOr0 | paty
= Z % = E £| peanmsylomue npuvensieMyio 5 CaMOCTOSITEILHO cpencrBa) pa
= e 7 E % | oGpa3oBaTelbHYI0 TEXHOJIOTHIO g i Ne)
g s | E o & @ paGoThI
= S = =
S1E|
= = =
pe3yabTaToB 3ansaTuio. | MHTEpHeT. 3aHSATHUIO
JIeSITEIbHOCTH. No2 B
IIMCBMCH
HOM
BHUJIC.
Jlekmua Ne3 KonnuecTBeHHEIE 2 Jlexuus-Oecena MynsTuMeanita 1,2
METOAbI I/ICCJ'IeI[OBaHI/Iﬁ B C IPUMCHCHHUEM bIC CPCACTBA
OHOXUMUHU MHUKPOOPIraHu3MOB MMPE3CHTALIMOHHOI'O U
ACMOHCTPAalMOHHOI'O
METOOAOB.
IIpakTuyeckoe 3anaTue Ne 3. 4 [TpakTuueckoe 4 Otuer 1,2
KauectBenurnie pCaKknuu Ha 6eJ'IKI/I 3aHATHUC C PCHICHUEM 10
CUTYallMOHHBIX 3a/ad4, [Togroroska | PazgaTounsrit MIpaKTUy4
o0cyxieHue oT4eTa o | MaTepual, €CKOMY
pe3yiabTaToOB IIPAKTHYECK | KOMIIBIOTED, 3aHSTHIO
ACATCIIbHOCTH. oMy AOCTYII K CCTU Ne3 B
3aHATHUIO. I/IHTepHeT. IINCBMCH
HOM
BUJIE.
Jexuus Ned MeToab! BEIIEIEHAS | 2 Jlexuusa-Oecena MynbTumeanitn 1,2
M aHaJin3a OpraHu4YCCKUuX C MIPUMCHCHUEM BIC CPCICTBA
BCIIECCTB MUKPOOPTraHU3MOB MPE3CHTAIMOHHOT'O U
JIEMOHCTPAIIHOHHOTO
METOOAOB.
IIpakTyeckoe 3ansaTHe Ne 4. 4 ITpakTnueckoe 2 | IloaroroBka | Pazgarounsiii Otuer 1,2
CBOWCTBA CIIOKHBIX OCIKOB 3aHATHUE C pelIeHUEM oTyeTa Imo | Marepuar, o
CUTYallMOHHBIX 3a/1a4, IIPAKTUYECK | KOMIIBIOTED, IIPaKTU4
o0cyxaeHue oMy JIOCTYII K CETH €CKOMY
pe3yIabTaTOB 3ansaTuio. | MHTEpHer. 3aHSTHUIO




Paznean,
MOAYJIb

2.
buoxumuyeckue
MEeTO/bI
aHaam3a

IMoapasaes, Tema Buabl yueOHo# paGoThl Heo0xoaumble Dopmbl Peko
KonTaxTHas paGoTa CamocrosiTeJibHas MaTepHaIbHO- TeKyIero MeH]
(B yacax) padoTa TeXHHYECKHe KOHTPOJIsI yema
BCero @opmbl NPOBEIeHUS JIeKIHUIi, hopmbl pecypcbl (HanMeHoBa A
= J1a00paTOPHBIX, NPAKTUYECKHX OpraHu3aunu HHE JuTE
E g E 3aHATHI, MeTObI 00y4YeHus, OLICHOHOr0 | paty
= E | g ® E 2| peammsylomue npuMensieMyro § €aMOCTOSATEILHO cpeacTBa) pa
E|l g | g L 2 2| obpasoBaTelbHylo TexHOTOTHIO | i (Ne)
5 s | g a @ paGoThI
= S = =
) g_ =
E | = =
JIeSITETIbHOCTH. Ne4 B
IIMCBMCH
HOM
BUJIE.
IIpakTuyeckoe 3ansaTue Ne 5. 2 [IpakTuueckoe 2 Otuer 1,2
CaoiicTBa (hepMEHTOB 3aHSTHUE C PEIICHUEM 1o
CUTyallMOHHBIX 33/1a4, IToarororka | Paznarounslit MPAKTHY
O6CY)KI[CHI/IC oT4yEeTa 1mo MarTrcepuall, C€CKOMY
pe3yabTaToB MPAKTUYECK | KOMITBIOTED, 3aHATHUIO
ACATCIIbHOCTH. oMy AOCTYII K CCTU No5 B
3aHATHUIO. I/IHTepHeT. IIMCBMCH
HOM
BHUJIE.
IIpakTyeckoe 3ansaTue Ne 6. 4 ITpakTueckoe 4 Otuer 1,2
MeToibl ocaxkaeHUs 0EITKOB 3aHATHE C PEIICHUEM o
CUTYAallMOHHBIX 3a/1a4, HOI[FOTOBKa Pa3£[aT0‘{HBII>'I IMpaKTU4
o0CcyxIeHne OTYETa [0 | MaTepHa, €CKOMY
PE3YJIbTATOB MMPAaKTUYCCK | KOMIIBIOTCD, 3aHATHUIO
JEATEIIBHOCTH. oMy JIOCTYII K CETH Ne6 B
3aHATHUIO. I/IHTepHCT. IIMCBMCH
HOM
BHUC.
IpakTuyeckoe 3ansaTue Ne 7. 4 [TpakTrueckoe 2 Otuer 1,2
KauecTBenHbIE pCaKknuu Ha 3aHATUC C pCUHICHUCM HOI[FOTOBKB. Pa3I[aT0‘-IHBII71 110
BOJOPaCTBOPHUMBIC BUTAMHUHBI CUTYallMOHHBIX 3a/a4, oT4yEeTa 110 Marcpual, IMpaKTUu4
OGCY)KIICHI/IC MPaKTUYCCK | KOMIIBIOTCD, CCKOMY
pe3yJIbTaTOB oMy JOCTYT K CETH 3aHSTHIO
IesITeIbHOCTH. 3aHATHIO. HuTrepner. Ne7 B
IINCBMCH




Pazpeu, IMoapasaes, Tema Buabl yueOHo# paGoThl Heo0xoaumble Dopmbl Peko
MoayJIb KonrakTHas padora CamocTosiTeIbHAsI MaTepHATbHO- TeKyIero MeH/T
(B yacax) padoTa TeXHHYECKHe KOHTPOJIsI yema
BCero @opmbl NPOBEIeHUS JIeKIHUIi, hopmbl pecypchbl (HauMeHoBa A
= J1a00paTOPHBIX, NPAKTUYECKHX OpraHu3aunu HHE JuTE
E g E 3aHATHH, METObI 00y4eHHsl, OLEHOYHOI 0 pary
= Z % = E £| peanmsylomue npuvensieMyio 5 CaMOCTOSITETHHO cpencrBa) pa
= e 7 E % | oGpa3oBaTelbHYI0 TEXHOJIOTHIO g i Ne)
% s | E n 28 @ padoThI
= S = =
-
= = =
HOM
BUIC.
IIpakTuyeckoe 3ansaTue Ne 8. 2 [IpakTuueckoe 4 Otuer 1,2
KauectBenurnie pakuuu Ha 3aHATUC C PCUHICHUCM 110
KUPOpaCTBOPHUMBIC BUTAMHUHBL CUTyallMOHHBIX 3a1a4, IToaroroBka | P aS,Z[aTO‘{HBIﬁ IIpaKkTu4
06CY)KIICHI/I€ oT4yeTra 1o Marepual, CCKOMY
pPE3yiIbTaTOB IMPAKTUYCCK | KOMIIBIOTED, 3aHATHIO
JCATCIIBHOCTHU. oMy JOCTYII K CETH Ne8 B
3aHATHIO. I/IHTepHeT. IIUCBbMCH
HOM
BUJIC.
IIpakTuyeckoe 3ansaTue Ne 9. 4 [IpakTuueckoe 4 Otuer 1,2
KauecTBeHHEIE p€akun Ha 3aHATUEC C PEHICHUEM 1o
TOPMOHBI, ITPONU3BOJHEBIC CUTYallMOHHBIX 3aj/a4, HOI[FOTOBKa PaSI[aTO‘IHBIﬁ IMpaKTUu4
INenTUua0B O6CY)I(I[CHI/IC oT4yecTa 1o Mmarepual, €CKOMY
pe3yabTaToB MPAKTUYECK | KOMIIBIOTED, 3aHATUIO
JCATCIIBHOCTH. oMy JOOCTYII K CETH Ne9 B
3aHATHUIO. I/IHTepHeT. IINCHBMCH
HOM
BH/JC.
IIpakT4eckoe 3ansaTue Ne 10. 4 ITpakTueckoe 4 Otuer 1,2
KauecTtBenurnie PE€aKu Ha 3aHATUC C PCHICHUEM o 110
.« IToaroroBka | Pa3zgatouHbIi
TOPMOHBI IUTOBUHOU KEIIC3bI CUTyallMOHHBIX 3a1a4, IIPpaKTU4
oT4yeTra 1o Matepuall,
o0cyxaeHue €CKOMY
IIPaKTUYICCK | KOMIIBIOTED,
pe3yabTaToB 3aHATUIO
oMy AOCTYII K CETU
NEITEILHOCTH. NelO B
3aHsATHIO. | MIHTEpHeT.
IINCHbMCH
HOM




L

Pazpeu, IMoapasaes, Tema Buabl yueOHo# paGoThl Heo0xoaumble Dopmbl Peko
MOJYJIb KonrakTHas padora CamocTosiTeIbHAsI MaTepHATbHO- TeKyIero MeH/T
(B yacax) padoTa TeXHHYECKHe KOHTPOJIsI yema
BCEro @opmbl NPOBEIeHUS JIeKIHUIi, hopmbl pecypcbl (HauMeHoBa A
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5. Kpurepun 1 HOpMBbI TEKYLIEr0 KOHTPOJISL M POMEXKYTOYHOM aTTeCTAlNH
@OpMBI TEKYIIETO KOHTPOJISI YcnoBus nomycka Kpurepun 1 HOpMbI OLIEHKH
OquT 1o HpaKTI/IquKI/IM HpeI[CTaBHCHI/Ie OTYCTOB | «3aYTCHO» OT‘ICT 1o HpaKTHqGCKHM 3aHATHUAM BKJIKOYACT

3aHATHUAM.

1o MPAKTUYECKUM
3aHATUSIM B ITHMCHMEHHOM
BHJIC B COOTBETCTBHUU C
TpeOOBaHUSIMH,

yKa3aHHBIMH B
METOIMYECKUX YKA3aHUSIX.

6oisiee 50% ot Tpebyemoro o0beMa U BHITIOITHEH B
COOTBETCTBHE C TpEeOOBAaHUSMH YKa3aHHBIMH B
y4e0HO-METOIMIECKOM MTOCOOHH.

«HEC 3a4YTCHO» OTtyer 1O MMPAKTUYCCKHUM 3aHATHAM BKIIHOYACT

menee 50% ot Tpedyemoro ooneMa.

dopma poBeacHUs
IIPOMEKYTOYHOM aTTECTALINU

VYcnoBus nomycka

Kputepun 1 HOpMBI OLIEHKH

3a4éT (YCTHO)

[Tomyuenue «3auTeHO» IO
8 nmpakTuyeckum padboTam.

«3a4YTCHO»

CTYJICHT OTBCTHJI HA OOAUH

TEOPETHUYECKUI BOMPOC U3 JIBYX.

«HEC 3a4TCHO»

CryaeHT He OTBETMJI HH Ha OJUH
TEOPETUYECKUN BOIIPOC U3 JIBYX.




6. Kputepun u HOpMBbI OLIEHKH KYyPCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboThl (IIPOEKTHI) yU€OHBIM IIJIAHOM HE MPEAYCMOTPEHBI.

7. IlpuMepHasi TeMATHKA NMUCbMEHHBIX PadoT (KypCcOBbIX, pedepaTosB,
KOHTPOJILHBIX, pACYeTHO-TPpa(pueCKux u ap.)

[TucemenHbIe pabOTHl YICOHBIM IIJIAHOM HE MPETYCMOTPEHBI.

8. Bompocs! Kk 3auery

No Bomnpocsr

n/n

1. | Onpenenenue u posib OHOXUMUU MUKPOOPTaHU3MOB.

2. | XMMHUYECKUH COCTaB MUKPOOPraHU3Ma.

3. | O6miast XxapakTepUCTHKA U Ki1accu(uKalysl yriaeBoI0B.

4. | CTpoeHre 1 XUMHUYECKHE CBOWCTBA MOHOCAXapUJIOB.

5. | CtpoeHne U XUMHUYECKHUE CBOMCTBA OJIMTOCaXapu/I0B.

6. | CTpoeHne 1 XMMHYECKHE CBOMCTBA MOJIMCAXAPUTIOB.

7. | Obmias xapakTepuCTHKa U KJIacCU(UKAIUS JIUIHJIOB.

8. | buonoruueckoe 3HaUeHHE JTUITUIOB.

9. | XapakTepHucTHKa )KUPHBIX KHCIIOT.

10. | Ctpoenne u PU3NKO—XUMHUYIECKHE CBOWCTBA TIIUIIEPUIOB.
11. | ®ocdhonunubl ¥ KX POJb B AKUBOTHOM OPraHU3ME.

12. | XapakTepucTuKa CTEpPOUIOB.

13. | Onpenenenrie u PyHKITUU OEITKOB.

14. | Xumuueckuii coctaB Oejka.

15. | CTpoenue u CBOICTBa aMUHOKHUCIIOT.

16. | Ctpoenue 6eIKOB.

17. | Knaccudukarus 6eakoB. XapakTepuCTUKa TPOCTHIX OCITKOB.
18. | Xumuueckue CBONCTBA OEJKOB.

19. | XapakTepucTrka CI0KHBIX OCIIKOB.

20. | CTpyKTypHBI€ 2JI€MEHTbI HYKJIEHHOBBIX KHCIIOT.

21. | Crpoenne JIHK.

22. | Ctpoenne PHK.

23. | buonoruueckas poas JJHK nu PHK.

24. | CtpoeHne HyKJIEOTHAOB U UX pPOJb B OOMEHE BEILIECTB.

25. | Xapakrepuctruka hepmenToB. Kunernka pepMEHTaATUBHBIX PEaKIIUN.
26. | CtpykTypa pepMeHTa.

27. | Knaccudukaums pepMeHTOB.

28. | O0mas xapakKTepUCTHUKAa BUTAMUHOB.

29. | Kimaccuduxkanysi BATAMHHOB.

30. | XapakTepuCcTUKa OCHOBHBIX BUTAMUHOB M UX POJIb B 0OOMEHE BELIECTB.
31. | Meronuku oTO0pa mpob Bo3ayxa Juist MPOBEIEHUSI OAKTEPHUOIOTUYECKOTO




HCCJICAOBAaHUA.

32. | IlpyuurHbI BOBHUKHOBEHUS IePUIIMTAa BUTAMUHOB B OpraHU3Me.

33. | OCHOBHBIE HCTOYHUKN BUTAMUHOB B IUTAHUH.

34. | Ob6mas xapakTepuCcTHKa TOPMOHOB.

35. | XapakTepucTrKa TOPMOHOB MPOU3BOTHBIX AMUHOKHCIIOT.

36. | XapakTepucTUKa CTEPOUIHBIX TOPMOHOB.

37. | Ilonarue 06 obmeHe BemecTB. Bo3pacTHhIe H3MEHEHUs 0OMEHA BEIIECTB.
38. | AmanTaliioHHbBIEe U3MEHEHUSI OOMEHA BEIIECTB.

39. | OCHOBHBIC Pa3HOBUIHOCTH OOMEHA BEIICCTB.

40. | Meronp!l n3yueHus 0OMeHa BEIIECTB.

41. | OcHOBHBIE MOJIOKEHHUSI PETYJSIIUA 0OMEHA BEIIECTB.

42. | BHOJIOTHYECKOE OKUCIICHHE U MPOIIECCHI YHEPTETUIECKOTO COMPSHKCHMS.
43. | Ilopsiiok nmpoBeAeHUs] KUCIOTHOTO THAPOIN3a HYKICOTHIOB

44, | Ha uém ocHOBaHa cepeOpsiHas mpoba?

45. | Yto Takoe HYKJIEMHOBAasI KUCJIOTa U KAKOBO €€ CTpoeHue?

46. | Yto takoe JIHK u PHK? Bunst PHK.

47. | KakoB npunuun BeieneHus u3 tkanu JJHK u ee ooHapyxenus?

48. | KauecTBeHHBIC PEAKIIMY HA COCTABHBIC YACTH HYKJICHMHOBBIX KHCJIOT.
49. | Uto mpeacTaBisitoT cO00i MOHOHYKJICOTHABI? KakoBbI MPOTYKTHI UX
ruposmsa? HanucaTh peakiuio ruipoian3a MOHOHYKIICOTH IA.

50. | Obmas xapakTepucTika (HOToOCUHTE3A.

51. | Obmias xapakTepuCTHKa XEMOCHHTE3a.

52. | Porb AT® B mporiecce HAKOTUICHUS W TTIEPEHOCA SHEPTHH.
53. | ['mokoHeoreHes.

54. | IlpeBpallieHre TUOUAOB B MPOLECCE MUIIEBAPEHMUSI.

55. | OkucneHue riauiepuHa.

56. | buocunTe3 caxapossbl.

57. | DepMEeHTATUBHBIN TUAPOIH3 U OMOCUHTE3 KICTUYATKH.

58. | buocuHTe3 TPUTIIMLIEPUAOB.

59. | MUTOXOHIpUHU — BHYTPUKIIETOUHbIE OMOXUMHUYECKHE MAIIUHBI.
60. | [Iponecc aHaspoOHOTO M adPOOHOT0 pacIajia rIFOKO3BI.

61. | YrieBoaHbIl OOMEH.

62. | MeToauKu KOJIMYECTBEHHOTO OMPE/ICTICHUS YTIIEBOJIOB.

63. | I[leHTO3HBIN MK OKUCIICHUS YTJIEBOJIOB.

64. | UeM oTIIM4AIOTCSI pACTUTEIBHBIC KUPHI OT )KUBOTHBIX?

65. | K kakomy kiaccy ¢epMEHTOB OTHOCSITCS JIMTAa3bl?

66. | KakoBa poJib KeTYHBIX KUCJIOT B IIEPEBAPHUBAHKH JIUTTHIOB?
67. | Kakue coenunenus 00pa3yroTcs Mpu OKUCICHUU CTEPUIIOB?
68. | UTo Takoe 4nCcI0 OMBUICHUS W KaK OHO ONPEIETISIeTCS?

69. | Uto Takoe KMCIOTHOE YHCII0, KAaK OHO OMPEIEISETCS U YTO XapaKTepru3yeT?
70. | llpuHIMN METOIa OPEETICHUS YKETYHBIX KHCIIOT

71. | I'mukoreHosus.

72. | YeM OTIIMYAIOTCS PACTUTEIBHBIC KUPBI OT )KUBOTHBIX?




9. ®oHJ OLIEHOYHBIX CPEACTB I MPOBEAEeHUS NMPOMEKYTOYHOMI
aTrecTanuy 00y4arommXxcs o JMCIHHIIIHHE

9.1. lacnopT (oHAA OLIEHOYHBIX CPEICTB

Kon
Ne KonTposmpyembie pa3aeibl KOHTPOJIMPYeMOi HaumeHoBaHue
n/n (TeMbl) TUCHUILIHHBI KOMIIeTeHIIMH (WU OLIEHOYHOI0 CpeACTBA
ee 4YaCTH)

1.OcHOBHBIE TOHATHSI OMOXUMHUHT OrTaerTsi 10 npakTHecKiM
1 ' OIIK-3, TIK-1 3aHaTusaM Nel-Ne3 B

MHUKPOOPTaHU3MOB.

MMCbMEHHOM BHJIC.

2 BHOXHMHHECKHE METOJTI OTueThl IO TPAKTUYECKUM
2 ' ITK-2, TIK-3 3aHaTusaM Ne4-Nel(Q B

aHasus3a.

IIMCHbMCHHOM BHJC.

9.2. TunoBbie KOHTPOJIbHBIE 3aJaHUA WIH UHbIE MATEPHUAJIbI, HCO0OX0AUMBbIE
JJISl OLleHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeSATeJIbHOCTH,
XapaKTepu3yluX 3Tanbl GopMupoBaHUS KOMIIETEHI[UI B IIpouecce
0CBOCHHUSA 00Pa30BaTEJIbHOI NPOrPAMMBI

9.2.1 TunoBble 3aJaHUA JJI PAKTHYECKUX 3aHATHIA

[TpakTuueckoe 3anstue Ne 1.CBolcTBa MPOCTHIX YTIIEBOJAOB
3ananue: 1. U3y4nTh CBOMCTBA MPOCTHIX YIIEBOAOB, J0KA3aTh UX CTPOCHHUE.
ANTOPUTM BBIIIOJIHEHHUSA:
1. I3yunTh TEOPETUUECKHE MOJOKEHUS 110 TEME 3aHATHS.
2. PemuTh KOHTPOJIBHBIE 3a/1a49H.
KonTponpHble 3anaun:

1. [TpoBecTH pacyueT BCeX MHTPEAMCHTOB, MTPEACTABICHHBIX B 3aJJaHUH.
2. N3yuuB MeTOAMKY, pa3paboTaTh YHEPro- U PECypCcoCOEPETaronlyro ee
MOIU(DUKALIHIO.

Kpurepuu ouenku:

- OIICHKA «3a4YTCHOY» BBICTABJIACTCS CTYACHTY, €CITH OTYET IO MPAKTUICCKUM
3aHATUSAM BKmodaeT Ooznee 50% or TpebyemMoro oObemMa M BBIIIOJHEH B
COOTBETCTBHE C TPEOOBAHUSIMHU YKA3aHHBIMU B Y4€OHO-METOIMYECKOM ITOCOOUH.

- OIIEGHKA «HE 3a4TEHO» BBICTABIIACTCA CTYACHTY, €CIH  OTYET II0
MPaAKTUYECKUM 3aHATHSAM BKItouaeT MeHee 50% ot Tpedyemoro oobema.

[IpakTueckoe 3ansTue Ne 2. CBOMCTBA CIOKHBIX YIIEBOJOB
3ananue: 1. U3y4uTh CTPOCHUE U CBOMCTBA CIIOKHBIX YIJIEBOJOB.
AJNTOPUTM BBINIOJIHEHUS:

1. I3yunTh TEOPETUUECKHE MOJTOKEHUS 10 TEME 3aHATHS.
2. Peminth KOHTPOJIbHBIE 33]1a4H.



KonTponpHble 3anaun:

1. [TpoBecTH pacueT BCeX MHIPEAMCHTOB, ITPEJACTABICHHBIX B 3aJJaHUH.
2. M3y4uB METOAMKY, pa3padoTaTh SHEPTO- U PECypCcOCOSPETAOIIYIO e
MOIU(DUKAIIHIO.

Kpurepuu oneHku:

- OIICHKA «3aYTCHO» BBICTABJISIETCS CTYACHTY, €CIM OTYET IO MPAKTUIECKUM
3aHATHAM BKiodaer Oonee 50% ot TpeOyemoro oObeMa H BBIOJTHEH B
COOTBETCTBHE C TPEOOBAHUSAMHU YKAa3aHHBIMU B YI€OHO-METOMUECKOM ITOCOOUH.

- OIICHKa «HE 3a4TCHO» BBICTABIACTCA CTYIEHTY, €CIH  OTYET TI0
MPaKTUYECKUM 3aHATHSAM BKItouaeT MeHee 50% ot Tpedyemoro oobema.

HpaKTI/I‘-ICCKOG 3aHsaTHe Ne 3. KauecTBeHHBIC PCAKIIUH Ha Oenku
3a,Z[aHI/ICI 1. HN3YUYUTb OBCTHBIC PCAKIIMH Ha OCJIKU: 6I/Iyp€TOBy10 PCaKIunLo,
KCAaHTOIIPOTCHUHOBYIO PCAKIIHNIO U PCAKITUIO dons.
AJ'II‘OpI/ITM BBIITOJIHCHUA !
1. HBy‘-IHTB TCOPCTUYCCKUC ITOJIOKCHHUA 110 TCMC 3aHATHA.
2. Pemuth KOHTPOJIBHBIC 3a1a4U.
KOHTpOJII)HBIG 3aJa4du:

1. [TpoBecTH pacueT BCeX MHTPEAUCHTOB, MTPEACTABICHHBIX B 3aJJaHUH.
2. N3yuuB MeTOAMKY, pa3paboTaTh YHEPro- U PECYypcoCOEPETaroNlyro ee
MOU(DUKALIUIO.

Kpurepum ouenkmu:

- OLICHKA «3aYTEHO» BBICTABJISETCS CTYACHTY, €CIIM OTYET MO MPAKTUYECKUM
3aHATHAM BKirodaetr Oonee 50% or TpeOyemoro oObeMa U BBINOJTHEH B
COOTBETCTBHE C TPEOOBAHUSIMHU YKAa3aHHBIMU B Y4€OHO-METOAMYECKOM IMOCOOUHN.

- OIICHKa «HE 3a4T€HO» BBICTABISETCA CTYIAEHTY, €CIM  OTYeT TO
MPAKTUYECKUM 3aHATUSAM BKITIO9aeT MmeHee 50% oT Tpedyemoro oonema.

[Tpaktuueckoe 3anstre Ne 4. CBONCTBA CIOKHBIX OCITKOB
3aganue: 1. U3y4uTh CBOMCTBA CIIOKHBIX 0€JIKOB (hochonpoTen10B.
ANTOPUTM BBITIOJTHEHUS
1. I3yunTh TEOpETUUYECKHE MTOT0KEHHUS 110 TEME 3aHSTHS.
2. PeminTh KOHTPOJIBHBIE 3a/1a4H.
KonTponbHblie 3agaumn:
1. [TpoBecTH pacueT BceX HHTPEANCHTOB, MTPEACTABICHHBIX B 3aJJaHUH.
2. N3yunB MeTOAMKY, pa3padoTaTh SHEPTO- U PECypCcOCOEPETAONIYIO e
MOIU(pUKALIHIO.



Kpurepuu ouenkmu:

- OLIEHKA «3aYT€HO» BBICTABJISIETCS CTYACHTY, €CJIM OTYET MO MPAKTUYECKUM
3aHATHSAM BKioyaeT Oonee 50% oT TpeOyemMoro oObemMa M BBINOJHEH B
COOTBETCTBHE C TPEOOBAHUSIMHU YKa3aHHBIMU B Y4€OHO-METOAMYECKOM ITOCOOUH.

- OIICHKAa «HE 3a4T€HO» BBICTABISECTCA CTYIEHTY, €CIM  OTY4eT MO
MPaKTUYECKUM 3aHATUSAM BKiItodaeT MmeHee 50% oT Tpebyemoro oobema.

[Tpaxtuueckoe 3ansitre Ne 5. CBoiicTBa (hepMEHTOB
3ananue: 1. U3y4ynuTh CBOMCTBA (DEPMEHTOB.
AJNTOPUTM BBINIOJIHEHUS:
1. I3y4nTh TEOPETUUECKHE MOJTOKEHUS 110 TEME 3aHATHS.
2. PemuTh KOHTPOJIBHBIE 3a/1a49H.
KoHTposbHBIE 3a1a4H:

1. [IpoBecTn pacueT BceX MHIPEIUEHTOB, MPEJCTABIICHHBIX B 3aJaHUU.
2. N3y4nuB MeTOAMKY, pa3padoTaTh IHEPTO- U PECYPCOCOEPETAIOIIYI0 €€
MO U (DUKALIHIO.

Kpurepuu oueHku:

- OIICHKA «3a4YTCHO» BBICTABJISETCS CTYACHTY, €CIH OTYET MO MPAKTUICCKUM
3aHATHAM BKimovaer Oonee 50% oT TpeOyemoro oObeMa M BBINOJIHEH B
COOTBETCTBHE C TPEOOBAHUSIMHU YKa3aHHBIMU B Y4€OHO-METOJUYECKOM MMOCOOUH.

- OIICHKa «HE 3a4TCHO» BBICTABISACTCA CTYIAEHTY, €CIH  OTYeT TIO
MPaKTUYECKUM 3aHATHSAM BKItouaeT MeHee 50% ot TpedyemMoro oobema.

[Ipaktruueckoe 3anstre Ne 6. Metosbpl ocaxxneHust 0€IKOB
3amganue: 1. U3y4uTh CIIOCOOBI OCAXKIESHUS OCIIKOB.
AJNTOPUTM BBITIOJIHEHUS:
1. I3y4nTh TEOpETUUECKHUE MOJTOKEHUS 110 TEME 3aHATHSI.
2. PemuTh KOHTPOJBHBIE 3a/1a4UH.
KonTponsHblie 3anaumn:

1. [IpoBecTH pacyeT BCeX MHTPEAUCHTOB, MTPEICTABICHHBIX B 33JJaHUH.
2. N3yuuB MeTOAMKY, pa3paboTaTh YHEPTO- U PECYpPCOCOEPETAIONIYI0 €€
MOIU(DUKALIHIO.

Kpurepum ouenkmu:

- OIICHKA «3a4TEHOY» BBICTABJISICTCS CTYICHTY, €CJIM OTYET IO MPAKTUYCCKUM
3aHATUSAM BKmouaer Oonee 50% oT TpebyemMoro oObemMa M BBIMIOJHEH B
COOTBETCTBHUE C TPEOOBAHUSMH YKa3aHHBIMU B Y4€OHO-METOJMUECKOM ITOCOOHH.

- OICHKa «HE 3a4T€HO» BBICTABISECTCS CTYICHTY, €CIU  OTYET II0
MPAKTUYECKUM 3aHATUSAM BKIIo9aeT MmeHee 50% ot Tpedyemoro oobema.



IIpaktnueckoe 3anatue Ne 7. KauecTBeHHBIE pEaKIIMM HA BOJOPACTBOPUMBIE
BUTaMHHBI

3ananue: 1.M3y4nTh CBOKWCTBA BUTAMUHOB.

ANTOpPUTM BBIIIOJIHEHUSA:

1. I3yunTh TEOpETUYECKHE MTOJIOKEHUS 110 TEME 3aHATHS.

2. Pemnth KOHTPOJIBHBIE 33]1a4H.

KoHTposbHbIE 3a1a4H:

1. [IpoBecTH pacueT BCEX MHTPEANCHTOB, MTPEICTABICHHBIX B 3aJJaHUH.
2. N3yuuB METOAMKY, pa3paboTaTh SHEPro- U PECYypCOCOEPETaAIONIYI0 €€
MOAU(UKATIHIO.

Kpurtepum onenku:

- OLICHKA «3a4YTEHO» BBICTABISICTCS CTYACHTY, €CJIM OTYET MO MPAKTUYECKUM
3aHATHSAM  BKioyaer Oonee 50% or TpeOyemoro oObeMa U BBINOJIHEH B
COOTBETCTBHE C TPEOOBAHUSIMHU YKa3aHHBIMU B Y4€OHO-METOAMYECKOM IMOCOOUH.

- OIEHKA «HE 3aYTE€HO» BBICTABJISETCA CTYACHTY, €CIU  OTYET IO
MPaKTUYECKUM 3aHATUSM BKiItoYaeT MmeHee 50% oT Tpedyemoro oobema.

[Tpaktrnueckoe 3ansTre Ne 8. KauecTBEHHbIE peaKIMU Ha ) KUPOPACTBOPUMBIE
BUTAMHHBI

3aganue: 1. U3y4uTh CBOMCTBA BUTAMUHOB.

AJNTOPUTM BBINIOJIHEHUS:

1. I3yunTh TEOPETUUECKHE MOJOKEHUS 110 TEME 3aHATHS.

2. PemuTh KOHTPOJIBHBIE 3a/1a49H.

KonTponbHbie 3agaum:

1. [IpoBecTn pacueT BceX MHIPEIUSHTOB, MPEJCTABICHHBIX B 3aJaHHUU.
2. N3ydnuB MeTOAMKY, pa3padboTaTh YHEPro- U PECypCoOCOSPETAIONIYI0 e
MOAU(PUKALIHIO.

Kpurepuu ouenku:

- OIICHKA «3aYTCHO» BBICTABJISIETCS CTY/ACHTY, €CJIH OTYET MO MPAKTUICCKUM
3aHATHSAM BKiovyaer Oonee 50% or TpeOyemoro oObeMa M BBINOJIHEH B
COOTBETCTBHE C TPEOOBAHUSIMHU YKa3aHHBIMU B y4€OHO-METOIMYECKOM MOCOOUHU.

- OIIEHKa «HE 3aYTE€HO» BBICTABJISETCA CTYACHTY, €CIU  OTYeT II0
MPAKTUYECKUM 3aHATHAM BKJItouaeT MeHee 50% ot Tpedyemoro oobema.

[IpakTueckoe 3ansaTue Ne 9. KauecTBeHHbIE peakIMM HA TOPMOHBI,
IIPOU3BOJIHBIE MIETITH/IOB
3ananue: 1. U3y4uTh CBOMCTBA TOPMOHOB.
ANTOPUTM BBIIOJHEHHUSA:
1. U3yunTh TEOpETUYECKHE MOTOKEHUS 110 TEME 3aHATHS.
2. Pemiuth KOHTPOJIbHBIE 33]1a4H.
KonTponpHble 3anaun:



1. [TpoBecTH pacueT BCeX MHTPEANCHTOB, MPEACTABICHHBIX B 33/IaHUU.
2. M3y4uB METOAMKY, pa3padoTaTh SHEPTO- U PECypCcOCOSPETaOIIYIO e
MOIU(DUKAIIHIO.

Kpurepuu oneHku:

- OIICHKA «3a4YTCHOY» BBICTABJISICTCS CTYACHTY, €CITU OTYET 10 MPAKTUICCKUM
3aHATHAM BKirodaetr Oonee 50% ot TpeOyemoro oObeMa H  BBIOJTHEH B
COOTBETCTBHE C TPEOOBAHUSAMHU YKA3aHHBIMU B YI€OHO-METOAMUECKOM ITOCOOUH.

- OIICHKAa «HE 3a4TCHO» BBICTABISCTCA CTYIAEHTY, €CIH  OTYeT TO
MPaKTUYECKUM 3aHATHAM BKItouaeT MeHee 50% ot Tpedyemoro oobema.

IIpaktnueckoe 3ansatre Ne 10. KauecTBeHHbIE peakini HA TOPMOHBI
LIUTOBUTHOM KEJIE3bl
3ananue: 1. U3y4uTh CBOMCTBA TOPMOHOB.
ANTOPUTM BBIIIOJIHEHUSA:
1. I3yunTh TEOpETUUYECKHE MTOJOKEHNUS 10 TEME 3aHATHS.
2. Peminth KOHTPOJIBHBIE 33]1a4H.
KoHTposbHBIE 3a1a4H:

1. [IpoBecTH pacueT BceX UHTPEAMECHTOB, MIPEICTABICHHBIX B 3aJJaHUU.
2. N3yuuB MeTOAMKY, pa3padoTaTh PHEPTO- U PECYPCOCOEPETAIONIYIO €€
MOU(DUKALIUIO.

Kpurepum ouenkmu:

- OIICHKA «3a4YTCHO» BBICTABJISIETCS CTYACHTY, €CIIM OTYET IO MPAKTUIECKUM
3aHATHAM BKiodaetr Oonee 50% or TpeOyemoro oObeMa U BBINOJIHEH B
COOTBETCTBHE C TPEOOBAHHUSAMU YKa3aHHBIMU B Y4€OHO-METOIUYECKOM MTOCOOUHU.

- OIICHKa «HE 3a4T€HO» BBICTABISAETCA CTYIEHTY, €CIH  OTYEeT TIO0
MPAKTUYECKUM 3aHATUSAM BKIo9aeT MmeHee 50% oT Tpedyemoro oobema.

10. O0pa3oBare/ibHbIE TEXHOJIOTHH U METOANYECKHE YKA3ZAHUS 110
OCBOCHHUIO IMCUMILINHBI (Y4eOHOTr0 Kypca)

[Ipu peanuzaruu y4eOHOTO Kypca AUCIUILINHBI UCIIOIB3YETCS TEXHOJIOTHUS
TPaIUIIMOHHOTO 00YUCHHUS, BKIIFOYAIOIIAsl JICKIIUW U MTPAKTUYECKUE PaOOThI.

MeTtoanyeckue peKOMEHAAMUU CTYJeHTaM

N3yunths ydeOHBIM MaTepuana Mo IUCHUILUIMHE "BHOXUMHUYECKHE METOJbI
aHanu3a", WCIONH30BAB JICKIIMOHHBIM MaTtepuaa W maTtepuan OuOIMOTEYHOTO
dboHma M0 JAHHOU TEMAaTHUKE;
— aKICHTHPOBAaTh BHUMAaHWE Ha W3yYCHHH OHOXUMHUYECKOTO COCTaBa

MUKPOOPTraHU3MOB, a TAK)KE METOJIOB UX OINPEAECIICHUS.

— OTBETUTh HAa KOHTPOJIbHBIE BOIPOCHI:

1. IToHATHE O XMMHUUYECKOM COCTaBE MUKPOOPTaHU3MOB.



. [IpumepsI TPOCTHIX YTIIEBOIOB.

. Kimaccuduxarus 6enkoB.

. KauecTBeHHBIC METO/IbI aHATN3A, UX CYITHOCTh ¥ TIPUMEPHI.
. CBoiicTBa (QyHKIIMN) HYKJIEMHOBBIX KUCJIOT.

. AHa’pOOHBIC TPOIIECCHI.

. Drtansl OnocuHTE3a OelKa.

. I TroKkoHeoreHe3

. Amaamuyaeckass OMOXHMHUSL.

O 00 1O DN B~ WD

buoxumMmnyeckuii COCTaB MUKPOOPraHU3MOB
B  nmamHOM paszmene  HEOOXOJMMO  M3yYUTh XMMHUYECKHH  COCTaB

MHUKPOOPTaHU3MOB. XUMHYECKHE BCUICCTBA JCIATCA Ha OPraHUYCCKUC U
HCOPraHU4YCCKUC. Baxuenmmmu OpPraHu4YCCKHMMU BCIICCTBAMMU SIBJIAIOTCA:

1. YraeBonsr,

2. benku;

3. XKupsr,

4, HykJIeMHOBBIC KHUCIIOTHI.

CTyneHT npH U3yUYeHHH MaTepHalia JOJKEH pa30o0paThes ¢ KiracCuUKaIueH

XUMHNYCCKHUX BCIICCTB.

N OThowWDE

Bonpocwt ona camonposepku.
XUMHYECKUN COCTAaB MUKPOOPraHU3Ma.
OO611ast XxapakTepuCTUKA U KJlacCu(PUKalus yriaeBo0B.
CtpoeHue U XUMUYECKHE CBOMCTBA MOHOCAXAPHUJIOB
CtpoeHue U XUMUYECKUE CBOMCTBA OJIMTOCaXapua0B.
CTtpoeHue U XUMUYECKUE CBOMCTBA MOJIMCAXapPHUJIOB
OO6m1as xapakTepUCTUKa U Ki1acCU(UKAIIUS JIUTTHIOB.
buonornueckoe 3HaueHUE JTUITHUIOB.
XapaKkTepuCTUKa KUPHBIX KUCIIOT.

Ka4yecTBeHHbIC peakuuun

B namHOM pasmene HEOOXOOWMO W3YyYWTh KAdeCTBEHHBIC PEAaKIMUd Ha

OIIPpCACIICHUC OCHOBHBIX OPTaHNYCCKHUX BCIICCTB.

CTy,Z[CHT Ipu N3YUYCHUHA Marcpuaia  AOO0JDKCH HU3Yy4YUTH MCTO/IUKY

KAYECTBEHHBIX PEAKIIUU.

CoNOOTR~ODE

Bonpocwi 0na camonposepku.
KauecTBeHHBIC peaKIiy Ha YTIEBO/IHI.
KauecTBeHHbIe peakluy Ha OENKH.
KauecTBeHHBIC peaKIMK HA JIUITHIHI.
dochomunuasl ¥ UX Pob B )KUBOTHOM OpraHU3MeE.
CrtpoeHue u PU3NKO—XUMHUYECKHE CBOWCTBA TIUIEPUIOB.
XapakTepucTruKa CTEPOUJIOB.
Omnpenenenve U GyHKIINH OEIKOB.
XUMHYECKUH cocTaB Oerka.
CrtpoeHue 1 CBOMCTBa aMUHOKHUCIIOT.

10.Ctpoenue 0enaKoB.



KosnuecTBeHHbIE METOIbI HCCIE0BAHUIT B OHOXMMHH MUKPOOPTaHU3MOB

B nmanHOM pasnene HEOOXOIWMO HM3YyYWUTh KOJHMYECTBEHHBIC PEaKIUW JIs
OTIpe/IeTICHNEe OCHOBHBIX OPTaHUYECKHUX BEIICCTB.

CryaeHT Tmpu M3yY€HUH MaTepuana JOJDKEH HU3Y4YUTh  METOIUKY
KOJIMYECTBEHHBIX PEaKIIni.

Bonpocul ons camonposepku.

KonndecTBeHHBIE peaKIy Ha YTIICBOIbI.
KonndecTBeHHBIE peakiy Ha OSIIKH.
KonudecTBeHHBIC peakIiy HA TUTTUIBL.
Knaccudukanusa 6enkos.
XapakTepucTUKa MPOCTHIX OCITKOB.
XUMHUYECKHUE CBOMCTBA OEIIKOB.
XapakTepuCTUKA CIOKHBIX OEITKOB.
CTpyKTypHBIE 3JIEMEHTHI HYKJIEMHOBBIX KUCJIOT.
Crpoenue /JHK.
0. Crpoenne PHK.

Hoo~NooGakwWNE

MeToabl  BbIIEJEeHHMSI W aHAJAM3a  OPraHMYECKHX  BelIecTB
MHUKPOOPTraHU3MOB

B nanHOM pazjene HeOOXOIUMO U3YYUTh METOIbI BBIJICICHUS OPTaHUUECKUX
BEILIECTB MUKPOOPTaHU3MOB: OaKTepul, APOXkKEH, aKTHUHOMHUIIETOB, CUHE3EICHBIX
BOJIOPOCJIEN U BUPYCOB.

CTyneHT npu U3yd4eHUU MaTepuana JOJDKEH U3YyUYUTh METOJUKY MOJTYYEHUS
OMOJIOTMYECKOTr0 MaTepuaa Jjisl UCCIEeI0BaHUM.

11. YueOHO-MeTOAMYECKOE M HH(OPMAILIMOHHOE o0ecTieuyeHUe
JMUCHUILUITAHBI (Y4e0HOT0 Kypca)

11.1. O0s13aTebHAast JIUTEPATYyPa

Ne | bubnuorpaduueckoe onvcanue Tun (yueOHUK, yueOHOE KonnuecTtso B

/1 nocobue, yaeoHo- Ooubmuoreke

METOAUYECKOe Imocodue,
MIPaKTUKYM, Jp.)

1 | buoxumus 1 MOJEKyJIsIpHas y4e0HO-METOIUYECKOE ObC
onostorus [DIEKTPOHHBIN pecypc] nocobue "IPRbooks"
: yae0.-meto. mocodue / Ces.-
Kagka3s. ¢enepan. yH-T ; [aBT.-
coct. C. @. Anapycenko, E. B.
Henucona]. - CtaBponoJib :
CK®dYVY, 2015.-94 c.

2 | Mutakuna FO. A. buoxumus ydueOHOoe mocodue ObC
[DnexTpoHHBIHN pecypc] : yueO. "ZNANIUM.
nocobue / FO. A. MuTtsikuna. - COM"




Mocksa : PUOP : UHOPA-M,
2017.-113 c. - ISBN 978-5-9557-
0268-1.

11.2. lonotHUTEIbLHAA JTUTEPATYPA U YUeOHble MaTepuaJibl (aya1o-,
BH/1€0II0CO0MS U JP.)

e (oun HayuHoit oudamoreku TI'Y:

bubnuorpaduueckoe onucanue

Tun (yaeOHUK, yueOHOE
nocobue, yueOHo-
METOIUYECKOE IT0CO0HE,
NPaKTUKYM, ayJHO0-,
BUJICONIOCOOUS U . )

KomnunuectBo B
ouodmoreke

Certy0aux 7K. BeeneHue B
BBIYUCIUTEIBLHYIO MOJICKYJIIPHYIO
OHOJIOTHIO [ DIIEKTPOHHBIH
pecypc] / K. Cery6an, XK.
Meiinanuc ; mep. ¢ anri. A. A.
UymuukuHa ; nox pen. A. A.
Muponosa. - Mocksa :
Perynspnas n xaoTndaeckas
nuHamuka, 2013 ; MkeBck :
N>xeBCKH1 THCTUTYT
KOMITBIOTEPHBIX MCCIICIOBAHUH,
2013.-420 c. : um. -
(Madopmarrka u MoJeKyIsipHas
ouosorus). - ISBN 978-5-93972-
623-8.

ydaeOHoe ocobue

5BC
"IPRbooks"

CoBpeMeHHbBIE TPOOIEMbI
OMOXUMUU [ DNEKTPOHHBIN
pecypc] : METOABI UCCIAETOBAHUM :
yue0. nocobue / E. B. bapkoBckuit
[u mp.] ; mox pen. A. A. UupkuHa.
- MuHck : Berniimas mkoJa,
2013. - 491 c. - ISBN 978-985-06-
2192-4

yaeOHOe mocobue

OBC
"IPRbooks"




J apyrue GOoHIbL:

Mecto
XpaHCHUA
Tun (yaeOHuK, yueOHOE P .
(MeTomuueckuit
nocobue, yueOHo-
No KaOMHET
i bubnmorpaduueckoe onvucanue METOANYECKOe 1ocodue, Ka(eapb!
NPaKTHKYM, ay/IHo-, ’
BHJICOTIOCOOUS U JIp.) roposcre
' OMOJIMOTEKH U
Jp.)

1 |TammeB P.C. «buoxumuyeckue METOINYECKUN
METOJIbl aHaau3ay [DIEKTPOHHBIN | yueOHO-METOANYECKOE | KAOMHET
pecypc]:  yueOHO-METOIUYECKOE nocooue Kadeapsl
nocodue 1o U3YYEHUIO
muctmminael/P.C. TamueB. —

Tomesarri: TT'Y, 2017. — 95 c.
COI'JTACOBAHO
Jupektop Hay4dHOI OUOIHOTEKH A.M.AcaeBa
(noonucw) (H.0. Damunus)
« _» 20 1.
MII

11.3. Ilepeuennb pecypcoB HHGPOPMALMOHHO-TET€KOMMYHUKAIMOHHOM
cetu ""UnTepuer"

e American Chemical Science Journal [Onexkmponuwiii  pecypc]
MHO20NpeoMem. Hayy. HCypH. / DnekmpoH. ducypH. — Peocum oocmyna x
arcypn.: http://www.sciencedomain.org/archives.phpid=1160&id=16

o Beilstein Journal of Organic Chemistry/Oarexkmponnviii  pecypc]
MHO2ONpeomem. Hayy. HCypH. / Inekmpon. dcypH. — Peowcum docmyna k
acypn.. http://www.beilstein-journals.org/bjoc/home/home.htm

e International Journal of Industrial Chemistry [Orexkmponnwiti pecypc] :
MHO20NpeomMem. Hayy. HCypH. / DnekmpoH. ducypH. — Peowcum oocmyna x
arcypn. . http://lwww.industchem.com

o Journal of Nanostructure in Chemistry [Onexmpouunsiii pecypc]
MHO20npeoMem. Hayy. HCypH. / DnekmpoH. dHcypH. — Peacum oocmyna x
arcypr.: http:/lwww.jnanochem.com



http://www.sciencedomain.org/archives.php?iid=1160&id=16
http://www.beilstein-journals.org/bjoc/home/home.htm
http://www.industchem.com/
http://www.jnanochem.com/

11.4. IlepeyeHb NPOrpaMMHOro odecnev4eHnst

Ne
n/n

Haumenosanue I1O KoanuyectBO

JULEH3UH

PexBu3uTHI 10r0BOpA (1aTA,
HOMeEp, CPOK J1eiiCTBHA)

Office Standart

1398

- Office Standart ([{oroBop Ne
690 ot 19.05.2015r., cpox
necTBUs - 6eCCPOUHO;
Horosop Ne 727 ot
20.07.2016r., cpok necTBUs —
0eccpoyHo).

Windows

1398

- Windows ([loroBop Ne 690
ot 19.05.2015r., cpok
JEHCTBUS - OECCPOYHO).

11.5. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM 1JIsI
OCyIleCTBJIEHHSI 00pa30BaTEeJIbLHOI0 Mpoecca Mo AUCHUIIMHE (MOIYJII0)

HaumenoBanue
0Gopy0BAHHEIX yqeﬁﬂb{‘x daxkTHYeCKHil agpec N% 2 E
Ne Kkabuneros, aaboparopui, Ilepeuens ocHOBHOTO Y4eOHBbIX KaOUHETOB, = § F
n/n MACTEPCKHX U 1p. 00bCKTOR o0opynoBanus JiaGopaTtopuii, g & = §
IS IPOBeAeHUs 5 = S
NPAKTHYECKHX H MACTEPCKMX 1 AIp- é g g
J1a00paTOPHBIX 3aHATHI
JlaGopaTtopust Crounbl yaeanueckue | 445020, 42,4 20
"IIpoueccel u anmaparel | MoHOONOKH, CTonbl, | Camapckast 00i1., T.
3aIIMUTHI OKPYKAOIIEH CTYJIbS, JOCKA TonparTy, yiI.
cpensl”. ayIUTOpHAas benopycckas 16 b
VYyeOHas aynutopus 1y | (MenoBasi), poekTop, | mozunus o TII
IIPOBEICHUS 3aHATUN HOYTOYK, 9KpaH Ne 24
CEMHHApPCKOro THUIA. MIEPEHOCHOM,
VYyeOHast aymuTopus ANl | YCTaHOBKA
KypCOBOTO TEXHOJIOTUYECKOTO
MIPOEKTUPOBAHUS KOMILIEKCa,
1 (BBITIOJIHEHUS KYPCOBBIX | TO3BOJISIOLIAS
pabor). CHU3UTH
VYyeOHast aynuTopus AJi1 | paclpocTpaHEeHHe
IIPOBEJEHUS TPYIIIOBBIX | a3pOJUCIEPCHON
Y WHIUBUTYAIbHBIX CHUCTEMBI B
KOHCYJIbTaIi IIPOCTPAHCTBE.,
YueOHast ayIuTOpHs A1 | YCTAaHOBKA,
IIPOBEJCHUS 3aHATUI MI03BOJISIIOIIIAS
TEKYIIEero KOHTPOJIS U €03/1aTh
IIPOMEXYTOUYHOMN a’POAMHAMUYECKYIO
aTTeCTalUU. TATY
(A-409)
KommbrorepHsIii Kitacc. Cronsl yaueanueckue | 445020 Camapckas | 43,40 | 10
YyeOHast ayuTOpus I | , CTYJIbS o0JacTs, T.
2 MPOBEJICHUS 3aHATUI Y4YEHUYECKHUE , JocKa | TompaATTH,
JIEKIIUOHHOI'0 THUIIA. ayauTopHas enTpanbHbIil
VYuebnas aynuropus ais | (menosas) , 1K, p-H YL

MIPOBEJICHUS 3aHATUN

IIPOEKTOP, IKpaH benopycckas, 1.




HanmeHnoBanue

000py10BaHHBIX Y4eOHBIX . s e X
. daxkTHyecKuii agpec . g2 2
Ne KaOuHETOB, xadoparopui, IlepeyeHb 0CHOBHOTO y4eOHbIX KaOMHETOB, = 5 =
p/n | MACTEPCKHX H Ap. 00LEKTOR o6opynoBanus JaabopaTopuii, g z S g
IS IpoBeAeHus S = S
NPAKTHYECKUX H MACTEPCKHX 1 Ap- = g g
J1a00paTOPHBIX 3aHATHI
CEMHHApPCKOro THUIIA. MEPEHOCHOMN , 16b. no3unus no
VYyebOnas aynuropus 1 | paboduii CTOJ. TIT Ne 20
IIPOBEACHUS MUCHhMEHHBIN
1a00paTOPHBIX padoT. YTJIOBOH CTOI,
VYueOHast ayuTOpHst Ui | IpEnoaaBar. CTOJL.
KypCOBOTO
POCKTHPOBAHUS
(BBITIOJIHEHUS KYPCOBBIX
pabor). YueOnas
ayIUTOpUs AJs
MPOBEICHUS TPYIIIOBBIX
Y MH/IMBHIYalIbHBIX
KOHCYJIbTalMi YuebHas
ayIuTOpUs AJIs
MIPOBEJICHUS 3aHATUI
TEKYIEro KOHTPOJIS U
IIPOMEKYTOUHOU
aTTeCTallUU.
(A-415)
JlaGopatopus "Teopus Cronsl yuennueckue, | 445020, 41,90 22
MEXaHU3MOB M MamuH". | cTyNbs yuyeHudeckue | Camapckas o0d.,
VYuebnast aynutopust Ui | , mkad qg yueOnsix | r.TonpsarTi,
MPOBEJICHUS 3aHATUN MOCOOuH, JOoCKa yin.benopycckas
CEeMHMHApPCKOro THIIA. ayJUTOpHas 16 b, no3unus no
VYueOnas aymutopus uis | (MeoBasi), CTOJ TII Ne 9O
KypCOBOTO Iperno/iaBaTeIbCKuil,
IPOEKTHPOBAHUS CTYJ
(BBITIOJTHEHUS KYPCOBBIX | MPEMOJIaBaTeIbCKUil,
n pabor). Crosl
VYyeOHas aynutopus Ajid | J1abopaTOpHBIE ,
IPOBE/ICHUS TPYMIOBBIX | YCTAHOBKH JUIS
Y MHIHBHUTYaJIbHBIX TMTHAMAYECKOH
KOHCYJIbTaIlui OaraHCUPOBKU
VYyeOHas aynuTopus 1jis | pOTOpa , yCTAHOBKA
NPOBE/ICHUS 3aHATUN JUIS OTIpE/IeICHNUs
TEKYIIEero KOHTPOJIS U MOMEHTA WHEPITUU
IIPOMEXYTOUHOMN 3BEHA PE30HAHCHBIM
aTTeCTalUU. METOJIOM , yCTaHOBKa
(A-414) JUTsl 0ATAaHCUPOBKHU
5. | KoMmnbroTepHslii Kitacc. Cronsl yuennueckue, | 445020 Camapckas | 84,8 16

ITomermenue misa
CaMOCTOSITEIbHOM
paboThl. YueOHas
ayIUTOPUS AJIs
MPOBEJICHUS 3aHATUI
CEMUHAPCKOT0 THUIIA.

CTYJIbsl YYCHUYECKHUE,
IIK ¢ BeIXOZOM B
cetb MHTEpHET.

00i1. r.TonpsarTy,
yi1. benopycckas,
14, mo3umus o TI1
Ne 48




Ne
n/n

HaumenoBaHue
000py10BaHHBIX Y4eOHBIX
Ka0uHeToB, 1abopaTopuii,

MAaCTEpPCKHUX H AP. 00bEKTOB
A5 IPOBe/IeHUst
NPAKTHYECKUX U

J1a00paTOPHBIX 3aHATHI

IlepeyeHb OCHOBHOI'O
o0opynoBaHus

daxkTHyecKuii agpec
yueOHbIX KaOHHETOB,
Jaboparopwuii,
MacTepcKux u Jp.

Ilnomanm, m?

KoanuecTBo

MOCAT0YHBIX

MecT

YueOHast ayTuTOpHs IS
KypCOBOTO
IPOCKTHPOBAHUS
(BBITIOJIHEHUS KYPCOBBIX
pabot). YueOHas
ayIuTOpUs AJIs
MPOBEICHUS TPYIIIOBBIX
Y MH/IMBHIyalIbHBIX
KOHCYJIbTAIM. YueOHas
ayIUuTOpUs AJis
MIPOBEJICHUS 3aHATUN
TEKYIIEero KOHTPOJIS U
IIPOMEKYTOUHOU
aTTECTAIlHH.

(C-401)




