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1. HEJIX OCBOEHUA JUCHUTIIMHBI

11

[enssMu OCBOEHUSI UCIUILTHHBI "BHOXMMHUYECKHiT TPaKTUKYM" SBISIOTCS: GOPMUPOBAHUE Y CTYJICHTOB COBPEMEHHBIX
IIPEJCTABICHUI O CTPOSHNUH U (PYHKLUSAX OPTaHMYECKHX BELIECTB,BXO/ALINX B COCTAB )KUBBIX OPraHU3MOB, 00 OCHOBaX
KHU3HEISSTEIbHOCTH KUBBIX OPTaHU3MOB; YCBOSCHHE 3HAHUH MPUHIUIIOB KJIETOYHOH OpraHnu3anuy OMOJIOTHIECKHX
00bEKTOB, OMOXMMHUYECKUX OCHOB, MEMOPaHHBIX MPOLIECCOB M MOJIEKYJISIPHBIX MEXaHHU3MOB JKHU3HEICATEILHOCTH;
(bopMupoBaHKE HABBIKOB dKCILUTyaTalld COBPEMEHHOH anmapaTypbl ¥ 000pyI0BaHHs IS IPOBEICHNS HAYTHO-
HCCIe0BATENILCKUX PA0OT; aHaIN3a JaHHbIX, IOTYYSHHBIX B X0JI€ TIOJICBBIX M JJAOOPATOPHBIX PadOT, COCTaBICHUS
OTYETHBIX JIOKYMEHTOB.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OOII

Huka (pa3gen) OOITL: b1.B

2.1

TpeGoBaHus K NpeABAPHUTE]bHOM MOAT0TOBKe 00y4al0Ierocs:

211

Buoxumust u (bI/I?)I/IOJ'IOFI/ISI MUKPOOPTaHU3MOB

212

Bonbioi npakTukyM "bBuoxumust KUBOTHBIX"

2.1.3

Bonpmoit npaktukym "broxumus pacrenuit”

214

®uznosorus 1 OUOXUMHUS PACTCHUI

2.15

Buoxumus 1 MoieKysipHast ONOIOTHUS

2.1.6

Knerounas 6uomaorus

217

OpFaHI/I‘ICCKaH XUMUA

218

OO01as 6uoorus

2.2

JAMCHUNINHBI U IPAKTHKH, 1J1s KOTOPBIX 0CBOEHHE JaHHOH AUCHHUIIMHBI (MOAYJIs1) HEOOX0ANMO KaK
npeJuiecTByloIee:

221

buoxumust u MI/IKpO6I/IOJ’IOI‘I/I}I IMAIICBBIX IIPOU3BOJICTB

222

I'eneruyeckas HWHKCHEPU

223

ONM300TONOTHYECKUI MOHUTOPUHT

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUIIJIMHBI

(MOJYJIS)

IIK-5.2: YyacTByeT B INIAHHPOBAHUHU U PeaIM3ALUU NIPOEKTOB M HHbIX MEPONPHUATHI 110 H3YYEHHIO OMOXUMHYECKHX U
(H3H0/10rHYeCKHX POLECCOB KUBBIX OPraHU3MOB

|HK-3.1: IIpoBoaAMT YKCMIEPUMEHT B COOTBETCTBHH € YCTAHOBJIEHHBIMHU MOJTHOMOYUSIMHU

|HK-3.2: I[IpoBoauT HAGII0AeHUS] U U3MEPEHUsI, COCTABJISIET UX ONMHMCaHNEe U (POPMYJIHPYeET BHIBOIBI

|HK-3.3: CocTaBisieT 0TYET MO TeMe WM MO0 pe3yJIbTATaM MPOBeJeHHBIX IKCIIePUMEHTOB

B pe3yabTaTe 0CBOCHUA IUCHUIIIMHBI oﬁyqamnmﬁcsl JOJIZKCH

3.1

3HaTh:

311

OCHOBHBIE KJIACChl OMOOPraHMYECKUX COEJUHEHUH, CTPOCHUE, PU3NUECKHE U XUMHIECKUE CBOMCTBA IIPEACTABUTENEH ITHUX
KJIACCOB, METOIBI BBIETICHUS U3 IPUPOTHBIX HCTOYHHUKOB, & TAK)KE OCHOBHBIE ITyTH 0OMEHa BEIIECTB M SHEPTUH, OCHOBHBIE
6I/IOXI/IMI/I‘{€CKI/IC IPOLECCCHI, MPOTCKAOIINE B JKXUBBIX OpraHu3dMax; NpUHIUIIBL KJICTOYHOM OopraHuzanmu 6I/IOJ'IOFI/I‘iCCKI/IX
00BEKTOB, OMOXMMHUUECKHE N ONO(DU3MUECKHEe OCHOBBI; COBPEMEHHYIO amiaparypy U 000pyIoBaHHe, IKCIIEpUMEHTaIbHBIE
METO/1bI pabOThI C OMOJIOTHYECKUMH OOBEKTaMH B JTAOOPATOPHBIX YCIIOBHUSX; TEXHUKY O€30MaCHOCTH TP padoTte ¢
npudOpaMu ¥ XUMUYECKHMH PeaKTHBAMHI; OCHOBBI COCTABJICHUS U UCIIONB30BaHMs KapTorpadudeckoi HHpOpMaInH,
MNpEeACTaBJICHUC PE3YJIbTATOB MCCHCI[OBaHMﬁ, OCHOBBI aHaJIM3a KOJIMYCCTBECHHBIX JaHHBIX, IOJTYUYCHHBIX B PE3YyJIbTATC
WCCIIEIOBAHUI )KUBBIX OPTaHU3MOB.

3.2

YMeTh:

321

000011aTh U aHATM3UPOBATH XMMUUECKHE OCHOBBI OMOJIOTHUECKHX MIPOLECCOB U (HU3HOIOTHIECKUE MEXaHU3MbI PA0OTHI
Pa3IMYHBIX CHCTEM JKUBBIX OPIaHU3MOB; IPUMEHSTh 3HaHHE IIPHHIMIIOB MEMOPAHHBIX IIPOLIECCOB U MOJIEKYIISPHBIX
MEXaHU3MOB JKU3HEIEATEIbHOCTH; IPOBOJUTH KAUECTBEHHBINH 1 KOJIMUECTBEHHBIH aHaJIU3 BELIECTB, COCTABIIAIOINX
XMMHYECKYIO OCHOBY OHOJIOTHUECKUX IIPOLECCOB, IPOTEKAIOLIMX B )KUBBIX OPraHU3MaX; BCKPBIBATh )KUBOTHBIX;
M3rOTaBIUBATh CYXHE U BIAKHBIE THCTOJIOTHYECKUE NTPENAPAThI; SKCIUTyaTUPOBAaTh COBPEMEHHYIO aNapaTypy 1
UCIIOJIb30BATh 110 HA3HAUYEHMIO JJAO0paTOPHOE 000PYJOBAHUE; U3NIAaraTh U KPUTHUECKU aHAIU3UPOBATH I10Jy4aeMyt0

MH()OPMALHIO U IPEACTABIATH PE3YIbTATHI IIOJIEBLIX UCCIEIOBAHUM.

4. CTPYKTYPA U COJAEPKAHUE JTUCITUIIJIMHBI (MOAY JIS)

Kon

| sapaTus 3apgaTusa/ Kvpe 107 0% 0

HaumenoBanmue pasnesio u tem /Buj | Cemectp / | Yacos | Kommneren- | Jlutepatypa IIpumeyanne

Pa3nen 1. Beenenune




11 Tema 1. Beenenne. Xumudaecknii coctas 4 MK-3.1 J1.1
JKUBBIX OpraHn3MoB. [IpuHIumns! JI1.2J12.4J13.2
KIIeTOYHOI opranusarmu. /J1a6/ 01 52 33 B4

1.2 [TpaBuna TexHUKH OE30MACHOCTH B 4 IK-3.1 J1.1
6uoxumuueckoii naboparopuu. /J1ad/ JI1.2J12.4J13.1

01 32 33 B4

1.3 Tema 2. OnpenenieHue MUKpPO- U 8 TK-3.2 JI1.2 J11.3J12.2
MaKpO3JIEMEHTOB B COCTABE JKHUBBIX J12.3J13.1
opranusmos /J1a6/ 21523354

14 IMoarororka k yctHomy ompocy. /Cp/ 14 TK-5.2 JI1.2J12.2J13.1

3.2
301 52 33 B4

1.5 Tema 3. MeToasl onpeseneHns: 6EKOB B 12 IK-3.2 TIK- JI1.2J12.2

JKUBBIX opranusmax /JIa6/ 3.3 J12.5J13.1
301 52 33 B4

1.6 Tema 4. MeToapl BbIJIETICHHAS U 12 ITK-3.2 TIK- JI1.2J12.1
omnpeneneHus GEPMEHTOB B KHBBIX 3.3 JI2.5713.1
opranusmax /J1a6/ 010323354

1.7 IToaroTroBka k ycTHOMY ompocy. /Cp/ 20 IK-3.3 J1.2J13.1

301 52 33 B4

1.8 Tema 5. MeToABI BBIACIEHHS H 12 MK-3.2 TIK- | JI1.2J12.2J13.1
OIIpeZieeHNs] HYKJICHHOBBIX KUCIIOT B 3.3 010323354
JKUBBIX opranu3max /J1a6/

1.9 IToaroroBka k yctHOMY ompocy. /Cp/ 15 IK-3.3 JI1.2J12.2J13.1

301 52 33 B4

1.10 Tema 6. MeTonb! onpeeneHus 12 IK-3.1 K- JI1.2J12.2

BUTAMUHOB B J)KUBBIX oprann3max /Ja6/ 3.2 JI2.5J13.3
31 52 33 B4
1.11 IoaroroBka K yCTHOMY OIIPOCY. 12 MK-3.3 JI1.2J12.2J13.1
IoaroroBka k komwiokeuymy. /Cp/ 3.3
301 52 33 B4
1.12 Kypcosas padora /KP/ 0 IK-3.1 [K- J1.2 TeMBl KypCOBBIX paboT
3.2TIK-3.3 | D13223 54
IK-5.2
1.13 Hanmcanue xypcosoii pabotst /Cp/ 28 I1K-3.1 TIK- JI1.2712.2
3.2 TIK-3.3 J12.6J13.1
IK-5.2 31 52 33 B4
1.14 [DOx3amen/ 27 [K-3.1 IIK- JI1.2J12.2 Bomnpocsr k ax3ameny
3.2TIK-3.3 [JI2.5]13.1 J13.3
I1K-5.2 31 52 33 B4

5. OHEHOYHBIE CPEJCTBA

5.1. OueHounble MaTepuaJbl 1J51 TEKyHIEero KOHTPOJIA U HpOMe)ICyTO‘lHOﬁ aTTreCTallun

HpCIlCTaBHCHI)I OTACJIbHBIM JOKYMEHTOM

5.2. OneHo4yHbIe MaTepHaJIbI VI JUATHOCTHYECKOTO TeCTUPOBAHUS

HpeI[CTaBHeHLI OTACJIbHBIM JOKYMEHTOM

6. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECHHEYEHUE JTUCHUIIJIMHBI (MOLY JISA)

6.1. PexoMennyemas aurepatypa

6.1.1. OcHoBHas TUTEpPaTYpa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Koany-Bo
JI1.1 [Komog B. I1., IlIBetoBa |broxumust: yueOHUK 1715 akaZleMU4ecKoro OaxkanaBpuara Mocksa: FOpaiit, 15
B. H. 2015
JI1.2 |Yuncon K., Yonkep IMpuHIUIBEL 1 METOBI OMOXUMHHU M MOJICKYIApHOH Ononornn  (Moscow: BUHOM, 1
k. 2015,

3NIEKTPOHHBIN pecype




JI1.3 [Mutsxuna O. A. Buoxumus: Yue6Hoe nocobue Mocksa: 1
M3narensckuit
Hentp PUOLL, 2017,
3JIEKTPOHHBINA pecypc
6.1.2. lonoiHUTEIbHAS JTUTEPATypa
ABTOpBI, COCTAaBUTEIH 3arnaBue WznarensctBo, ron | Koauy-Bo
JI2.1 |Bapdonomees C. /1. Xumuyeckas YH3UMOJIOTHUS: YUeOHUK M.: Academia, 2005 85
JI2.2 |Konomnaros lO. B., Broxumus ’KMBOTHBIX: TOMyHIeHO MUHUCTEPCTBOM cenbekoro |Cankr-IletepOypr [1 6
Bacunbesa C. B. xo3aicTa Poccuiickoit Menepanuy B KadecTBe yueOHOTO ap.]: Jlans, 2015
OCOOMS IS CTYJIGHTOB BBICIINX YYeOHBIX 3aBENICHUH,
o0yuaromuxcs 0 HanpasieHuto "BerepunapHas MmegunuHa"
JI2.3 | dmutpues A. . buoxumus Mocksa: 1
M3narenscko-
TOProBast
Kopropanus
"JlamkoB u K", 2012,
3JICKTPOHHEIN pecypce
J12.4 |Ulneiikun A.T., Buoxumus. JlabopaTopHuslii npaktukym. Yacts 1. Cankr-IletepOypr: 1
Cksopuosa H.H., Metoandecknue OCHOBBI U ITpaBUiIa pabOTHI B lTabopaTopuu YHuBepcuteT
bnannos A.H. ouoxumuu: ydeOHoe nmocodue UTMO, Uucturyr
X0JI01a U
OMOTEXHOJIOTHIA,
2015, snexTpoHHBbIH
pecype
JI2.5 |Hlneiikun A.T., Buoxumus. JlabopatopHslil mpakTukyM. Yacts 2. benxu. Canxr-IletepOypr: 1
Cxksoproa H.H., ®depmenThl. ButamuHbl: yueOHOE TocoOue YHusepcurer
Bnannos A.H. UTMO, 2015,
3JIEKTPOHHBINA pecypc
JI2.6 |lmefikun AT, Buoxumus. JlabopaTopHsiii npaktukyMm. Yacts 3. YrieBoasl.  |Cankt-IleTepOypr: 1
Cksopuosa H.H., Jlunuaer: yuebHOE ocobOue YHuBepcureT
bnannos A.H. HUTMO, 2015,
2JIEKTPOHHBIN pecypc
6.1.3. MeTtonnueckue pa3pabdoTku
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Komng-Bo
JI3.1 [Poroxus B. B. IMpakTukyM 110 GMOXUMUH Mocksa: Jlans", 1
2013,
3JIEKTPOHHBINA pecypc
JI3.2 |bopucoBal'.l., OCHOBBI OMOXUMHH BTOPUYHOTO OOMEHA pacTeHuii: yaeono-  |ExatepunOyp: 1
Epmommn AA., METOM4YecKoe ocodue Ypanbckuit
Manesa M.I'., Uykuna (henepanbHbIii
n.b. yHuBepcuter, 2014,
JNIEKTPOHHBIN pecype
JI3.3 |Pycak C. H., DKosoruueckasi OMOXMMUS PACTCHHUIT: XUMUYECKUE U Cypryt: 2
Kpasuenxko U. B., OMOXMMHUUECKHE METO/IbI aHATN3a: METOJUYECKHUE W3narensckuii neHTp
Bamkarona 10. B., peKOMeHaIuu Cypl'V, 2012,
®dunumonosra M. B. 3JIEKTPOHHBIHN pecypc
6.2. Ilepeuens pecypcoB HHGOPMALTHOHHO-TEJIeKOMMYHHKAIHOHHOI ceTH ""UHTepHeT"
31 [Hayunas anexrponHas 6ubianoreka http://elibrary.ru/
32  |Poccwuiickas rocymapcTBeHnas 6ubmmorexa http://www.rsl.ru/
93  |Hayunas snextponHas 6ubnnoreka «KubepJlennuka» http://cyberleninka.ru/
D4  [Cubupckuii sxonornueckuii sxypaan http://www.sibran.ru/

6.3.1 Ilepevyenb MporpaMMHOro odecrneveHust

6.3.1.1|Onepauunonnas cucrema Microsoft Windows, maker npuxnaaasix nporpamm Microsift Office.

6.3.2 Ilepeyenb nHGPOPMAMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1

http://www.garant.ru MuhopmarimonHo-1paBoBoii optain ['apant.py

6.3.2.2

http://www.consultant.ru/ CripaBoutno-nipaBoBast cucrema Koncynsrant Ilitoc

7. MATEPHAJIBHO-TEXHUYECKOE OBECIHIEYEHHE JUCHUIIJIMHBI (MOAYJIS)

7.1

VY4eOHBIC ayAUTOPHH AT IIPOBEACHUS 3aHATHIA TaO0PaTOPHOTO THIIA, 3aHATHIT CEMHHAPCKOTO THIIA, TPYNITOBEIX H
MHIUBHUAYaJIbHBIX KOHCYIbTalUH, TEKYLIET0 KOHTPOJIS U IPOMEKYTOUHOH aTTEeCTAIlMU OCHAICHBI: TUIIOBON yueOHOMH
Me0elbIo, TEXHUUECKMMHU CPEeACTBAMHU 00y4eHHsI, CIIY)KAIllMMHK JULsl IPEACTaBIeHUs yueOHo# nndopmarwmu. Jlaboparopust
IUIS IPOBEIEHHS Ta00PaTOPHBIX PadOT OCcHAlIeHa HEOOXOIUMBIM 000PYIOBaHHEM U ANNAPaTypPOH.




