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1. HACIIOPT ®OHJA OHEHOYHBIX CPEJACTB

1.1. IlepeyeHb KOMIETEHIIMI € YKa3aHHEM 3TANOB UX (JOPMHUPOBAHUS B NpoLecce 0CBOCHMS

o0pa3oBaTe/IbHON NPOrPaMMBblI

Hpouecc OCBOCHH JUCHUIUIMHBI HAITPABJICH HA OBIAACHHUEC CICAYIOIUMA KOMIICTCHIUAIMM.

— CIIOCOOEH UCTIONIB30BAaTh TEOPETHUECKUE U TPAKTUIESCKUE 3HAHUS [T IOCTAHOBKH U PEIICHUS
HCCIIEI0BATENIbCKUX 3ajjau B IEPAMETHOM 001aCTH (B COOTBETCTBUU C MPOQPHIIEM U YPOBHEM

o0y4enwust) u B obsactu obpazoBanus (ITK-11);
— CMOCOOEH BBLAETATh CTPYKTYPHBIE JIEMEHTBI, BXOIAIINE B CUCTEMY IIO3HAHUS MTPEIMETHOM
o0nacTu (B COOTBETCTBUM C MPO(duIeM 1 ypoBHEM 00yUeHUSs ) , aHATU3UPOBATh UX B €IMHCTBE
cozepkanus, GopMbl U BbimodHsIeMbIX GyHKimii (ITK-12).

Jtansbl popMUpoOBaHUA KOMIeTeHU W B mpouecce ocBoenusi OINOIT

MukpoOuoorus ¢
OCHOBAaMU BHUPYCOJIOTHH,
MHuoroo6pasue
0€CI03BOHOYHBIX
KUBOTHBIX,
MHoroo6pasue
HACEKOMBIX,
Mmuoroo0pa3ue pacTeHHi
3emir, OCHOBEI
ouorexHonoruu, OCHOBBI
CPaBHUTEIBHOU
AHATOMUU TTO3BOHOYHBIX
KUBOTHBIX,
[IpucnocoburensHbIE
0COOEHHOCTH
MO3BOHOYHBIX KUBOTHBIX,
Teopernueckue OCHOBBI
OpraHNYECKON XUMUH,
XHUMHUYECKHUI CUHTE3,
XuMus OMOTOTUYECKH
AKTHUBHBIX BEIIECTB,

dran
Kon JTan pacliMpeHust 1
Jran npogecCHOHATbHO-
KoMIIe- . yruyoJienust .
0a30B0Oii MOATOTOBKH NMPaKTHYECKOM
TEeHINHU MOATOTOBKH
MOJATOTOBKH
[K-11 buonornuecku aktuBHble | HaydHo-
OpraHHyYecKue HCCIIeI0BaTeNIbCKast
COEIMHEHUS pabora,
PacTUTEIHLHOTO [TpousBoacTBEeHHAs
IPOUCXOKIACHHUS, MpaKTHKa
buonorust KyabTypHBIX (memaroruyeckast)
pacTeHui, (amanTaniMoOHHAs),
Nnentuduxamms YyeOHas
OpraHuYeCKUX (03HAKOMUTEILHAS)
COeIMHEHUH, BbIE3/THAS MPAKTUKA 110

0OTaHMKE, 300JI0THH,
YueOHas
(03HAKOMUTEILHAS)
BbIC3/IHAs TIPAKTHUKA
dbnopa-payHucruueckas




XUMUs
BBICOKOMOJIEKYJISIPHBIX
COoeqUHEHUN

[1K-12

buonorus KynpTypHBIX
pacTeHui,
Muxkpobuonorus c
OCHOBAaMHU BHUPYCOJIOTHH,
Mmuoroo0Opa3ue pacTeHui
3emiu, MonekynsipHbie
OCHOBBI MOMYJISILIMOHHON
reHetuku, OIuMITHATHbIE
3a/1a4y 10 XUMHUH,
OCHOBBI OMOTEXHOJIOTHH,
Pemrenne 3anau
MOBBIIIEHHOU TPYTHOCTH
1o XuMuu, Pemenne
pacyeTHBIX 3aja4 Mo
XumMuH, OU3N0I0rus
BH/I u ceHcOpHBIX
CHUCTEM, XUMHUS
OKpYKaloIlle cpebl,
DIIEKTUBHBIE KypCHI 11O
XUMUHN

VYyebnas
(03HAKOMUTEIBHAS)
BBIC3/IHAA IMPAKTHUKA I10
0oTaHUKE, 300JI0THH,
VYuebnas
(03HAKOMUTEIBLHAS)
BBIC3/IHAA IMPAKTHUKA
drnopa-hayHuctTudyeckas

1.2. Onucanue noxka3sareJieii 1 KpUTEpHeB OllEHMBAHUS KOMIIETEHIIHI HA Pa3JIMYHBIX dTanax

uxX (OpMHpPOBaHUs, ONIUCAHUE IIKAJ OLlEHNBAHUS

Iloka3aTenu oueHMBaHUSI KOMIIETEHIHII HA Pa3JIMYHBIX 3Tanax
ux GopMHUpPOBAHUSA B NMPOLECCE OCBOEHUS YUeOHO TUCUMIIMHBI

IHoka3zarenu chpopMUPOBAHHOCTH

dopmupyemMble
Ne Paszngenanpl aucHMNINHBI (B TEpPMHHAX «3HATbY», KYMETb»,
KOMIIETeHIIMH
«BJIAJIETDHY)
1 | Beenenune. buorexuonorus T1IK-11-12 3HATh:
KaK Hay4Has TUCIUILIMHA. — OCHOBHBIE TTOHATHSA, LIEJIH U 3a0a4H,
OOBEKTHI OMOTEXHOJIOT MU U HaIlpaBJICHUsI COBPEMEHHOM
HX 3HAUYE€HUE OHMOTEXHOJIOTHH;
YMETh:
— ToI0MpaTh MaTepuan Jyis
OHMOTEXHOJIOTUYECKOTO
HCCIIEN0BaHNS;
2 | Texnonorus I1K-11-12 3HaTh:

pexomOuHanTHBIX JIHK nnu
TeHHAasl NHXEHEPUs

YMETh:

BJIAJCTh:

— OCHOBHBI€ MTOHATUS MOJIEKYJIIPHON
OHMOTEXHOJIOTUH, TCHETUUECKOM
unxenepuu, crpoenue JIHK, PHK;

— BoaenATh JJHK u3 pactutenbHbix
KJIETOK M TKaHEH;




— CUCTEMOM 3HAHWMM O CTPOCHUHUH,
¢ynkusax JIHK u PHK, Texauxoii
BbIJIesIeHUs pactutenbHon JJHK;

3 | CneuuanpHbie

OMOTEXHOJIOT HH.
MHUKpPOOHOTEXHOIOTHA

[K-11-12

3HATh:

— LIEJIH, 337Ja44 ¥ OCHOBHBIC TIOHATHS
MUKPOOHOTEXHOJIOTHH;

YMETh:

— TOTOBUTD MUTATENbHBIE CPEAbI AJIS
KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB;
BJIAJICTh!

— TEXHOJOTHYECKON CXeMON PabOThI
OuopeakTopa s KyJbTUBUPOBAHUS
MUKpPOOHOOOBEKTOB;

4 | ®UTOOMOTEXHOIOTHUA

IK-11-12

3HaTh:

— OCHOBHYIO TEPMHHBI, METOBI U
MOJXOBI IO KJIOHAIBHOMY
MHKPOPa3MHOKEHHUIO PACTCHUI;
YMETB:

— 1OJI0MpaTh UCXOAHBIN MaTepual
JUIS KyJIbTUBUPOBAHUA 1n Vitro,
CTEPWIN30BaTh PACTUTEIIbHBIN
Marepua, MPpOBOANTh MAaHUIYJISLIANA
10 KJIOHAJIBHOMY
MHKPOPa3MHOKEHHUIO PACTCHUI;
BIIAJICTh!

— TEXHUKOH IPUTOTOBJICHHUS
IIUTATEIBHBIX CPEJl U Pa3MHOXKCHUS
PacTUTEIBLHOTO MaTepHalla Ha BCEX
JTanax KyJbTUBHPOBAHMS,;

5 | OCHOBBI TPOMBIIIIIICHHOM

OMOTEXHOJIOTHH.
DKojorudeckas
OMOTEXHOJIOTHS,
HaHOOHMOTEXHOJIOTHS U
6100€30I1aCHOCTD

[1K-11-12

3HATh:

— OCHOBHBIC HaITpaBJICHUS B 00J1aCTH
HAHOTEXHOJIOTHH, 3aKOHOAATEIbHYIO
0a3y B JaHHOM HaIlpaBJICHUU;
YMETh:

— (opMyIHpPOBaTh THIIOTE3bI HA
OCHOBE TOJIy4CHHBIX TEOPETUYCCKUX
3HaHUU AJis1 0OCYKIeHHs TPOOIEM U
JIOCTHKEHUI OMOTEXHOJIOTUH;

Kputepun oueHMBaHusI KOMIIETEHIM I

Kox
KoMIIe-
TEHIUH

IMoporossrit

(0a30BbIi1) ypOBeHDb

IHoBbImIEeHHBI
(MpoOABMHYTHIN)
YPOBEHb

Bricokuii (MpeBOCXOAHBIIN)
YPOBEHb

I1K-11

buonorusa: Umeer
TEOPETUUECKOE
MPEACTABICHUE O
Pa3TUYHBIX BUIAX
MIPAaKTUYECKOU
JIESITEIbHOCTH,
00eCcIeunBarOIMX
CaMOCTOSTEILHOE
npuodpeTeHue

buosnorus:
JemoHcTpupyeT
3HAHHE O
IPUMEHEHUH
pa3IUYHbBIX BUJIOB
IIPaKTUYECKON
JESTENbHOCTH,
o0ecrieynBaromux
CaMOCTOSITEJIbHOE

buonorus: Mmeer riybokoe
NOHUMaHHE NPUMEHEHUS
pas3IMYHBIX BUOB IMPAKTUUYECKOMN
NesITeIbHOCTH, 00ECTIeYMBAIOIINX
CaMOCTOATENIbHOE MTPUOOpEeTeHne
00yyaromuMucs 3HaHUH, yMEHUI
Y HAaBBIKOB B COOTBETCTBUU CO
cnenupuKoi pazienoB OMOIOTHH.
YMeeT IpUMEHSITh




00yJaronuMucs
3HaHUM, YMEHUU U
HAaBBIKOB B
COOTBETCTBUU CO
cieunpukoi
pa3aenoB OMOJIOTHH.
YMeeT NpuMeHsITh
0a30BbI€ 3HAHUSA IS
pelIeHus
HCCIIeIOBATEIIbCKIX
3a/1a4 B 00J1acTi
OroJIOTUH U
o0pazoBaHUsI.
Brnaneer ocHOBHBIMH
AKCIIEPUMEHTATHLHBIM
1 METOJIaMU padOThI
¢ OMOJIOTUYECKUMU
00beKTaMU B
MTOJIEBBIX U
1ab0paTOPHBIX
YCHOBUSX XUMHSL:
HNwmeer
TEOPETUICCKHE
MIPEJICTaBJICHHS O
(bU3UYEeCKuX U
XUMHYECKUX
CBOMCTBAX
MaTepHaoB C LEIbI0
6e3omacHoit
MMOCTaHOBKH
XUMHUYECKOTO
JKCIIEPUMEHTA.
YMeeT ucnonb30BaTh
COBPEMEHHYIO
anmnaparypy u
obopynoBaHue ais
BBITIOJTHEHUS
1a00PaTOPHBIX
XUMHUYECKUX padoT.
Brnapneer naBbikamu

npuoOpereHue
o0OyJaromuMucs
3HaHUM, YMEHUU U
HABBIKOB B
COOTBETCTBHUU CO
cneunukoi
pasnenoB OUOJIOTHH.
YMeer NpuMeHsITh
TEOPETUUICCKHC
MIPAKTHYCCKUC
SHAHMS IS
MIOCTAHOBKHU U
pelIeHus
UCCIIETIOBATEIBCKIX
3a7a4 B o0yacTu
OMOJIOTUH U
o0pa3zoBaHusl.
Bnaneer HaBLIKaMu
MIPUMEHCHHS
COBPEMEHHBIX
IKCIIEPUMEHTAITLHBIX
METOJIOB pabOTHI C
OMOJIOTHYECKIMU
00bEKTaMU B
MOJIEBBIX U
1a00paTOPHBIX
YCIOBUSX. XUMUS:
JleMoHCTpHpYyeET
LEJIOCTHOE 3HAHUE O
IUTAHUPOBAHUH
XUMHYECKOTO
JKCIIEPUMEHTA.
YMeeT ucnonb30BaTh
COBPEMEHHYIO
anmnaparypy u
obopynoBaHue A
BBITIOJTHEHUS
yueOHo-
UCCIIEIOBATENECKUX
U TIPAKTHYECKUX

byHIaMeHTaNbHbIC
OMOJIOTMYECKHUE 3HAHUS [T
MOCTAHOBKH U PEIICHUS
UCCIIEIOBATENILCKUX 3a1a4 B cepe
npodeccrnoHanbHO M
JESITEIbHOCTH, 000CHOBBIBATH
HEO0OXOJMMOCTh HCTIOJIb30BaHUS
TOTO WJIA UHOTO
HCCJICIOBATEIILCKOTO METO/IA.
Brnageer HaBbIKaMU TPUMECHECHHUS
COBPEMEHHBIX
IKCIIEPUMEHTAIBHBIX METOOB
OTICHKHU COCTOSIHHSI JKUBBIX CUCTEM
B Pa3JIMYHBIX YCIOBHSIX,
CUCTEMHOTO aHAJIN3a
UHTEPIIPETAINH TTOJTyICHHBIX
pe3yibratoB. Xumus: Mimeer
r1yOOKO€ TOHMMaHUE
(MeXaHMU3MOB) OPTaHU3AINH U
MIPOBEJICHUS] XUMHUYECKOTO
SKCIIEPUMEHTA. Y MeEeT
HCII0JIb30BaTh COBPEMEHHYIO
anmaparypy u 000pyJI0BaHHE JUIS
BBITIOJTHEHHS HAYYHO-
UCCIIETIOBATEILCKUX XUMUIECKUX
pabot. BrageeT HaBbIKaMu
UCTIOJIb30BAaHUST OCHOBHBIX
AHATUTHYECKIX METO/I0B
UCCIICTIOBAHMS XUMUYECKUX
peaKIuid.

MPOBEACHUS XUMHYECKUX padoT.

XUMHUYECKOTO Biianeer HaBbikamMu

JKCIIEPUMEHTA. WCIIOJIb30BaHHUS
OCHOBHBIX
CUHTETUYECKUX
METOJIOB MOJIyYCHUS
XUMHUYECKUX
BEILECTB.

I1K-12 buonorus: Umeer buonorus: buonorus: Umeet riybokoe
TEOPETUYECKOE JleMoHCTpHpYyET MOHUMAaHHUE OMOJIOTUIECKIX
npe/icTaBiIeHue 00 3HaHHE 00 YPOBHSAX | 3aKOHOB M 3aKOHOMEPHOCTEM
OCHOBHBIX OpraHu3alui, Pa3BUTHS OPraHUYECKOTO MUPAa,
OMOTOTUYECKHUX CHUCTEMaTUKE PEryJIALUU TOMEOCTa3a ) KUBbIX

IOHATHUAX, 3aKOHAX,

OpraHn4eCcKoro

CHUCTEM, (I)I/I3I/IOJ'IOFI/I‘-IGCKI/IX




3aKOHOMEPHOCTSIX,
YPOBHSIX
OpraHu3aIun
OopraHusma, o
CTPOCHUH U
GyHKIHSIX
Pa3IUYHBIX CUCTEM H
OpraHOB PacTEHUH,
’KUBOTHBIX U
JelloBeKa. YMeeT
MIPUMCHSITh
OCHOBHYIO
TEPMHHOJIOTHIO 1
MOHSTUHHBIN
amnmapar s
BBISIBJICHUS
0COOCHHOCTEH
CTPYKTYPHOU U
(YHKIIMOHATIBHOM
OpraHu3aIu’
JKUBOTO OpraHu3Ma.
Bnaneer naBnIkaMu
HCIIOJIE30BAHMS
0a30BLIX MOHATHH
TP BBISIBJICHUHU
MophohyHKITHOHATH
HBIX 0COOEHHOCTEH
Pa3IUYHBIX CUCTEM U
OPraHoB PacTEHUH,
JKUBOTHBIX U
yeJloBeka. XuMMA:
Hmeer
TEOPETHIECKOE
MPEACTABICHHUE O
B3aHMOCBSI3U MEXKIY
(hakTamMu U TEOpHUCH,
0a30BEBIX
XUMHUYECKUX 3HAHHUH.
YMeeT nMpoBOUTH
CHCTEMHBIN aHAIU3
OOIINX XUMHYECKUX
npobseM. Braneer
HaBBIKAMU
COOTHECCHUS
OCHOBHBIX 3TallOB
pa3BUTUA
MpeIMeTHOM 00MacTH
(B COOTBETCTBHUH C
npoduieM u
ypOBHEM OOy4YEeHHS)
C €€ aKTyaJIbHBIMU
3a7a4aMu.

MUpa,
Mop¢hodyHKIHOHATTB
HBIX 0COOCHHOCTSIX
LIEJIOCTHOTO
OpraHusma,
MeXaHH3Max paboThI
pa3IMYHBIX OPraHOB
Y CUCTEM pacCTEHUH,
KUBOTHBIX U
YeJnoBeKa. YMeer
BBIJICTISATH
CTPYKTYpHBIE
SJIEMEHTHI,
BXO/ISIIIINE B CUCTEMY
MO3HaHMS B 00JaCTH
OuoJoruu,
aHAJIM3UPOBATh UX B
€IMHCTBE
coziep:kanus, GopMbl
Y BBITIOJTHSAEMBIX
bynakui. Brageer
HaBBIKaMU
BBIJICTICHUS U
aHaJM3a
CTPYKTYPHBIX
3JIEMEHTOB
OMOJIOTUYECKHUX
CHUCTEM BO
B3alMOCBSI3H C
byHKIIIEH U
O0COOCHHOCTSIMU UX
KU3ZHEJCSATEIbHOCTH.
Xumusi:
JleMoHCTpHpYyeT
L[EJIOCTHOE 3HAHUE O
B3aMMOCBSI3U MEXKY
NPUYUHOU U
CIIEJICTBUEM IIPU
aHanmse
poOJIEMHBIX
CUTYalUi
MPUHUMAEMBbIX
pELIEHHUI HA OCHOBE
0a30BBIX
XUMHYECKUX 3HAHUM.
YMeeT NpoBOAUTH
CUCTEMHBIN aHAIIN3
XUMHYECKUX
npo0JIeM SKOJIOTHH U
BOIIPOCOB COCTOSTHUS
OKpYXarollen Cpebl.
Brnageer HaBbIikaMu
COOTHECEHHUS
OCHOBHBIX TanoB

MEXaHHU3MOB PaOOThI Pa3IMYHBIX
OpPraHOB U CUCTEM PACTCHUH,
JKUBOTHBIX U YEJIOBEKA. Y MEET
BBIJICTISITH Y AaHATTU3UPOBATH
MEXaHHU3MBbI, 00€CIICUNBAIOIIHE
€IMHCTBO COJIEp)KaHUs1, POPMBI U
BBITIOJTHSAEMBIX QyHKIMHA. Brnageer
HABBIKaMU CHCTEMHOTO TI0JIX0/a
IIpH U3YYCHUH OPraHu3Ma U ero
4acTeil, OpUCHTUPYACh Ha
PacKpBITHE TICIIOCTHOCTH
OMOJIOTMYECKON CUCTEMBI U
obecreunBaronux €€ MEXaHU3MOB.
Xumus: O0nagaer riryookum
MOHMMAHWEM MEXaHH3MOB
B3aMMOCBSI3U MEXKy TPHYNHON U
CJIEICTBHEM TIPU 00OCHOBaHUU
MPUHUMAEMBIX PEIICHUH Ha
OCHOBE 0a30BBIX XUMHUYECKUX
3HaHUHU. YMeEeT NPOBOJUTh
CUCTEMHBIN aHAJIN3 XUMHYCCKUX
npo0JieM paloHaIbHOTO
WCII0JIb30BAHUS TTPUPOTHBIX
pecypcoB. Bianeer HaBbIkaMu
COOTHECEHHS] OCHOBHBIX 3TANoOB
pa3BUTHS IPEIMETHOM 00J1acTH (B
COOTBETCTBUU C TIpoduieM u
ypOBHEM 00yUYeHUs) C
TEHJCHLIMSIMH U MEPCIIEKTUBAMU
€€ COBPEMEHHOTO Pa3BUTHS.




pa3BUTHS
peIMETHOM 00mIacTu
(B COOTBETCTBUU C
npoduiieM u
ypOBHEM 00y4YeHHUs)
C METOJIaMH H
KOHIICNITYaIbHBIMU
10JIXO1aMHU.

OueHoYHBbIE CPEACTBA U HIKAJIA OLlEHNBAHUA
(cxema pedTUHIOBOIl OLIEHKH)

Ne OueHo4HOE CpecTBO baubl Ouenmpaembie Cemectp
KOMIIeTeHI[HH
1 | BeimonHenue nabopaTtopHbIX pabOT 20 [1K-11-12 10
2 | KoHTposbHBIE pabOTHI 10 [1K-11-12 10
3 | Bemomnuenue 3amganuit CPC 30 [IK-11-12 10
4 | Bauer 40 ITK-11-12 10

Hrorosas olieHKa 1o AWCHUIUIMHE ONpeAesseTcs MpenoaaBaTeeM Ha OCHOBAaHUN CyMMBI 0ajlioB,
HaOpaHHBIX CTYJEHTOM B T€UEHHE CEMECTpa U MepUo/1 IPOMEKYTOUHOM aTTecTaIiH.

Crynent, HabpaBmuii B cymme 60 1 MeHee 0auioB, MOJTy9aeT OTMETKY «He3auTeHo». CTY/IeHT,
HaOpaBmuit 61-100 6aI0B, MOTYyYaeT OTMETKY «3a4TCHO.

2. OUEHOYHBIE CPEJICTBA

JlaHHBIN pa3en CoAepKUT TUIIOBbIE KOHTPOJIbHbBIE 33JaHNUS UM UHBIE MaTepHalibl, HEOOXOIUMBbIE
JUIS OLIEHKU 3HAHUM, YMEHHM, HaBBIKOB U (MJIH) OTIBITA IEATEIbHOCTH, XapaKTEPU3YIOIINX ITAIIbI
(hopMHpOBaHMS KOMIIETEHIIUI B MpoIlecce OCBOCHUs 00pa3oBaTesIbHOM nmporpaMmbl. Onucanue
Ka)KJIOTO OIIEHOYHOTO CPEJICTBA COJICPKUT METOIUUECKHUE MaTEepUaIbl, ONPEACIISIONINE TPOIEAYPhI
OIICHUBAHMSI 3HAHUW, YMEHUH, HABBIKOB U (UJIN) OMBITA ACSITEIbHOCTH, XapaKTEPU3YIOIINX ITAIbl
(hopMHUpOBaHUS] KOMITETEHITHUI.

HepequL OLOCHOYHBIX CPpCACTB, MATCpUAJIbl KOTOPLIX IIPCACTABJICHBI B JAHHOM Pa3aciIC:

1. BeimoHeHUe 1ab0paTopHBIX paboT
2. KoHTpoapHbIe paboThI

3. Bemonnenwne 3aganuiit CPC

4. 3auer
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