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1. TACHIOPT ®OHJA OIIEHOYHBIX CPEJACTB

1.1. IlepedyeHb KOMIETEHINH ¢ YKa3aHHEM 3TanoB X ()OPMHUPOBAHUS B NpoLecce OCBOCHUA
o0pa3oBaTe/IbHON NPOrpaMMbl

Hpouecc OCBOCHU NVCHUIIMHBI HAITPABJICH HA OBJIAACHUC CICAYIOIIMMHU KOMIICTCHIIUAMMU:

— CIIOCOOCH UCTIONB30BaTh TEOPETHUECKUE U IPAKTUICCKUE 3HAHUSI [Tl TOCTAHOBKH U PEIICHUS
UCCIIIOBATEIbCKUX 3a/1a4 B MMPEIMETHOM 00J1aCTH (B COOTBETCTBHUU C MPO(UIEM U YPOBHEM

00yueHus1) u B obmactu odpazoBanus (I1K-11);
— CIIOCOOEH BBIJIENATH CTPYKTYPHBIE JIEMEHTHI, BXOJISIINE B CUCTEMY TO3HAHUS MTPEIMETHOM
00acTy (B COOTBETCTBUH C IPOPHIEM H YPOBHEM O0YUYCHHS) , aHATU3UPOBATH UX B SJIHCTBE
cozepkanusi, popmel 1 BeimonHseMbIX GyHkmi (ITK-12).

Jrtansl popMupoBaHuA KoMIleTeHIMII B mpouecce ocsoeHusi OITOIIT

buonorus KynbTypHBIX
pacTeHui,
WNnentuduxanms
OpraHUYECKUX
COCJIMHECHUM,
MuxkpoOuosnorus ¢
OCHOBaMH BUPYCOJIOTHUH,
Mmuoroobpasue
0€CI03BOHOUHBIX
KUBOTHBIX,
Mmuoroo6pasue
HAaCEKOMBIX,
MHuoroo6pasue pacTeHHi
3emian, OCHOBBI
ouorexnonoruu, OCHOBBI
CpPaBHHUTEIBHOMN
AHATOMHUU MTO3BOHOYHBIX
KUBOTHBIX,
[TpucnocoOuTenbHBIE
0COOEHHOCTH
MMO3BOHOYHBIX )KUBOTHBIX,
TeopeTnueckre OCHOBBI
OpraHu4eCcKOi XUMHH,
XUMHUYECKHI CUHTE3,
XuMus OMOJIOTUYECKH
AKTUBHBIX BEIIECTB,

Jran
Kon JTan pacluMpeHus 1
dran npogdeccuoHaIbLHO-
KOMIIe- . yriayoJenust N
0a30B0ii MOATOTOBKH NPaKTHYeCKOMH
TeHIHH NOATOTOBKH
NOArOTOBKH
[IK-11 buonornuecku aktuBHble | Hayuno-
OpraHu4ecKue UCCIIeI0BATENbCKAs
COCMHEHUS pabora, YueOHas
PacTUTENILHOTO (03HAKOMMTENbHAS)
MIPOUCXOXKICHHUS, BbI€3/{Hasl PAKTHKA 110

0OTaHUKE, 300JI0THH,
VYyeOHas
(o3HAKOMUTEIBHAS)
BBIE€3/IHAS TIPAKTHKA
bropa-payHuctruueckas




XUMus
BBICOKOMOJIEKYJIIPHBIX
COeTMHEHNN

[IK-12

buonorust KynbTypHBIX
pacTeHui,
Muxkpobuosnorus ¢
OCHOBaMH BUPYCOJIOTHUH,
Msoroo0pa3ue pacTeHui
3emiin, MonekymnspHble
OCHOBBI ITONYJISILIUOHHON
reHeTuku, OauMnuaHble
3a/1a4d 10 XUMHH,
OcHOBBI OMOTOTHYECKUX
3HaHui, OCHOBBI
OHMOTEXHOJIOTHH,
Pemenue 3anau
MTOBBIIIEHHON TPYIHOCTH
1o xumui, Pemenune
pacueTHBIX 3aja4 Mo
xumuu, Ouznonorus
BH/I u ceHcopHBIX
cucteM, XUMHUI
OKpY>Karolleu Cpeibl,
DJEKTUBHBIE KYPCBI I10
XUMHH

YueOHas
(03HaKOMHUTEIbHAS)
BbIE3/IHAs MMPAKTHKA 110
OoTaHUKE, 300JIOTHH,
YueOHas
(03HaKOMHUTEIbHAS)
BbIE3/IHAs MPAKTHUKA
(bnopa-hayHucrTuyeckas

1.2. Onucanue noka3arteseil 1 KpUTepHeB OLCHUBAHUS KOMIIETEHIMI HA Pa3JIMYHBIX ITanax

ux ¢popMHPOBaHHUS, ONIMCAHHE IIKAJ OLleHUBAHUS

IToxa3aTenn onleHNBAHNS KOMIIETEHIMI HA Pa3JIMYHBIX 3Tanax
X (P)OpMHPOBaHNs B NpoLecce OCBOCHUS Y4eOHOM JMCIUIIIHHBI

IMoka3zarenu c)OpMHUPOBAHHOCTH
dDopmupyeMble
Ne Pasneqn! AucuunIMHbI (B TepMHHAX «3HATBY», KYMETb),
KOMIIeTeHIIUH
«BJIAJIETHY)
1 | Beenenue. buorexuoiorus [IK-11-12 3HATh:
KaK Hay4Hasi TMCLUIUINHA. — OCHOBHBIE MTOHATHSI, L€ U 3a]1a4H,
OOBeKThl OMOTEXHOJIOTHU U HaIlpaBJIEHUsI COBPEMEHHOMN
UX 3Ha4Y€HUE OMOTEXHOJIOTHH;
YMETb:
— moA0UpaTh MaTepHa JIs
OMOTEXHOJIOTHYECKOTO
HCCIIEA0BAHMS,;
2 | TexHonorus IK-11-12 3HATh:
pexomoOunanTHeix JAHK wnn — OCHOBHBI€ ITOHATHUS MOJIEKYJISIPHON
TeHHAsl UHKEHEPHUS OMOTEXHOJIOI'MH, TEeHETUYECKON
nwxeHepuu, crpoenue JIHK, PHK;
YMETb:
— BbaesATh JJHK u3 pacturesnbHbIx




KJICTOK M TKaHEH;

BIIAJIETh:

— CUCTEMOM 3HAaHWUM O CTPOCHUHH,
¢ynkmusax JJHK u PHK, Texnukoit
BbIJIeNIeHHs] pactuTenbHon JIHK;

3 | CeunanpHbIe

OMOTEXHOJIOTHUH.
MukpoOHOTEXHOIOTUS

IK-11-12

3HATh:
— LI€JIM, 337]a41 U OCHOBHBIE MIOHATHS
MHUKPOOHOTEXHOJIOT HH;

YMETB:

— TOTOBUTD NTUTATENIBHBIE CPEMBI IS
KYJbTUBHUPOBAHNS MUKPOOPTaHU3MOB;
BIIAJIETh:

— TEXHOJIOTUYECKOM cxeMoi paboThl
O6uopeakTopa JUis KyJIbTUBUPOBAHUS
MHUKpPOOHOOOBEKTOB;

4 DOUTOOHNOTECXHOIOTUS

IK-11-12

3HATh:
— OCHOBHYIO TEPMHHBI, METOBI 1
MIOJIXO/IbI 110 KJIIOHAJBHOMY
MHUKPOPa3MHOKEHUIO PACTCHUH;
YMETh!

— TOAOMPATh UCXOHBIN MaTepra
JUIsL KyJIbTUBHPOBAHUS 1N Vitro,
CTEPWJIN30BaTh PACTUTEIbHBII
MaTepHall, MPOBOAUTh MAHUITYJISIIUN
M0 KJIOHATTBHOMY
MHUKPOPa3MHOKEHUIO PACTCHUH;
BIIAJICTh!

— TEXHUKOH MPUTOTOBJICHUS
MUTATENBHBIX CPET U PAa3MHOKCHHS
pacTUTENILHOTO MaTepHajia Ha BceX
JTanax KyJIbTHBUPOBAHHS,

5 | OCHOBBI IPOMBIIUIEHHOU

OMOTEXHOJIOTHH.
DKonoruyeckas
OMOTEXHOJIOTHS,
HAaHOOMOTEXHOJIOTHS U
0100€e30I1acHOCTD

IK-11-12

3HATh:
— OCHOBHBIC HAITPaBJICHUS B 00J1aCTH
HAHOTEXHOJIOTUH, 3aKOHOJATEILHY IO
0a3y B JaHHOM HalpaBJICHUH;
YMETh:

— (opMyJIUPOBATH THITIOTE3bI HA
OCHOBE TIOJTYYEHHBIX TEOPETUUECKUX
3HAHUH 11 00CYXKICHUS TPOOIeM 1
JIOCTUKEHHUH OMOTEXHOJIOTHH;

KpnTepml OIlecHMBAHHUA KOMIIEeTEHIIMH

Kon
KOMIIe-
TeHIMH

IHoporoswIiii
(0a30BbIif) YPOBEHb

IHoBbIIEHHBIH
(MpoaABHHYTBIN)
YPOBeHb

Bricokuii (mpeBOCXOAHBbIIT)
YPOBEHb

IK-11

buonorus: Umeer
TEOPETHIECKOE
MpEACTABICHHUE O
Pa3IMYHBIX BHIAX
MIPaKTUYECKOU
JIeITEIILHOCTH,
00ecreynBarOINX

buosnorus:
[emoHncTpupyeT
3HaHUE O
MPUMEHEHUHN
pa3IMYHBIX BUJIOB
MPAKTUYECKOU
JIeATEIbHOCTH,

buonorus: meer riybokoe
OHUMaHKEe TPUMEHECHHUS
pa3InYHBIX BUIOB MPAKTUYCCKOM
JEeSITeTLHOCTH, 00CCIIEYMBAFOIIINX
CaMOCTOSITEIIbHOE IPUOOPETEHUE
00yyJaromuMucs 3HaHUN, YMEHH I
Y HaBBIKOB B COOTBETCTBUH CO




CaMOCTOSITENIbHOE
nprodOpeTeHue
oOydJarouMucs
3HAHUW, YMEHUH U
HABBIKOB B
COOTBETCTBHH CO
crienuuroit
pa3nenoB OMOIOTHH.
YMeer NpuMeHsTh
0a30BbIe 3HAHUS AJIS
pelIeHus
HCCIIeIOBATENbCKUX
3aja4 B 00J1aCTH
OHONIOTHH U
oOpazoBaHusl.
Brnageetr ocHOBHBIMU
AKCIIEPUMEHTAITLHBIM
1 METOJaMH pabOThI
¢ OHMOJIOTMYECKUMU
0o0BEKTaMU B
TMTOJICBBIX U
nabopaToOpHBIX
YCIOBUSIX XUMUSA:
HNwmeer
TEOPETHYECKHUE
MIpeJICTaBICHUS O
(bu3HYECKUX U
XUMHYECKHUX
CBOMCTBax
MaTEepUaJIoB C LENbI0
Oe3omacHoi
MMOCTAaHOBKH
XUMHYECKOTO
JKCIIEPUMEHTA.
YMeer ucnonb3oBaTh
COBPEMEHHYIO
anmaparypy u
o0opyaoBaHue AJist
BBITIOJTHEHUS
nabopaToOpHBIX
XUMHUYECKUX PaboT.
Brnageet naBbikamu

obecreunBaronux
CaMOCTOSITEIbHOE
npuoOpeTeHue
00y4JarImuMucs
3HAHWM, YMEHUU U
HABBIKOB B
COOTBETCTBUH CO
creruuKoin
pa3esioB OMOIOTHH.
YMeeT npuMeHsITh
TEOPETUICCKHEC U
MPAKTHYECKHE
3HAHUS IS
MMOCTaHOBKH U
perreHus
HCCIIEIOBATELCKUX
3a1a4 B o0yracTu
OunoJoruu u
00pazoBaHwUsl.
Brnaneet naBbikamMu
MIPUMEHCHUS
COBPEMEHHBIX
AKCIIEPUMEHTATBHBIX
METOJIOB pabOTHI C
OMOJIOTUYECKUMH
00beKTaMU B
MOJICBBIX U
1ab0paTOPHBIX
YCIOBUAX. XUMUS:
JlemoHCTpUpYyET
[IEJIOCTHOE 3HAHUE O
TUTAHUPOBAHUH
XUMHUYECKOTO
HKCIIEPUMEHTA.
YMeeT ucnonab30BaTh
COBPEMEHHYIO
anmaparypy u
o0opyaoBaHue Ams
BBITIOJTHEHHUS
y4eOHO-
HCCJICIOBATEILCKAX
U TIPAKTUYECKUX

CHeIUPUKON pa3iesioB OMOJIOTHH.
YMeeT npuMeHsTh
(dyHIaMeHTaJIbHbIE
OuoNornuecKue 3HaHUs JUIs
MMOCTAaHOBKHU Y PEIICHHS
UCCIIeIOBATEeNbCKUX 3a7a4 B cdepe
pohecCHOHATLHOM
JeSITENIbHOCTH, 000CHOBBIBATH
HEO0OXOAMMOCTh UCTIOIB30BAHUS
TOTO WJIU HHOTO
HCCIIEIOBATEIBCKOI0 METOIA.
Brnazneet HaBbIKaMU PUMEHEHUS
COBPEMEHHBIX
HKCIIEPUMEHTATILHBIX METOI0B
OIICHKU COCTOSIHUSI )KHBBIX CHUCTEM
B PA3IMYHBIX YCIOBHSIX,
CHCTEMHOTI'0 aHaJnu3a U
MHTEPIIPETAINU MTOTyUYEeHHBIX
pe3yJsibratoB. Xumus: meet
riy0oKOe MOHUMaHUE
(MEXaHM3MOB) OpraHU3AINH U
MIPOBEJCHUS XUMUYECKOTO
AKCIIEPUMEHTA. Y MEET
UCIIOJIb30BaTh COBPEMEHHYIO
arnmapaTtypy ¥ o00opy0oBaHUE s
BBITIOJTHEHHSI HAYYHO-
HCCTIEAOBATEIIbCKUX XUMHUUECKUX
pabot. Bnaneet HaBbIKaMu
WCIIOJIb30BaHUS OCHOBHBIX
AHATUTUYECKUX METOJIOB
MCCTICOBAHUS XUMHUYECKUX
peaKLnid.

IIPOBCACHUA XUMHWYECCKUX pa60T.

XUMHYECKOTO Brnaneet naBbikamMu

HKCIIEPUMEHTA. HCTIOJTb30BaHUS
OCHOBHBIX
CUHTCTHUYCCKUX
METOJIOB MOTY4YEHUS
XUMHWYECCKUX
BEIIECTB.

[IK-12 buonorusa: Umeer buoinorus: buonorus: Mmeet rmybokoe
TEOPETUYECKOE JlemoHCcTpHpYyeT MOHUMAaHNE OMOJIOTHYECKHUX
MpeACTaBICHUE 00 3HaHHWE 00 YPOBHAX | 3aKOHOB U 3aKOHOMEPHOCTEH
OCHOBHBIX OpraHu3aIii, pa3BUTHUSL OPTAHMYECKOTO MHPA,




OMOJIOTUYECKUX
MOHSTHSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX,
YPOBHSX
OpTraHHU3aINH
Oopranusma, o
CTPOCHHH U
GyHKIUIX
Pa3IMYHBIX CUCTEM U
OpraHOB PACcTEHUH,
KUBOTHBIX U
YyeloBeKa. Y MEeT
MIPUMCHSITh
OCHOBHYIO
TEPMHUHOJIOTHIO 1
TIOHSATHUIHBINA
amnmapar I
BBISIBJICHUS
0COOEHHOCTEH
CTPYKTYPHOH U
(byHKIMOHATHLHON
OpraHH3aIiH
KUBOTO OpPraHU3Ma.
Brnageet naBbikamu
WCTIOJIb30BaHUS
0a30BbBIX MOHSATHI
TIPY BBISBIICHUU
Mop(dodyHKITMOHATTH
HBIX 0COOCHHOCTEH
Pa3IMYHBIX CUCTEM U
OpraHOB PACTECHMUIA,
KUBOTHBIX U
YeJIoBeKa. XUMHUS:
HNwmeet
TEOPETHIECKOE
MIpe/ICTaBJICHHE O
B3aMMOCBSI3U MEKIY
(bakTaMu u TeopUeH,
0a30BBIX
XUMHYECKHUX 3HAHUH.
YMeer npoBOIUTH
CUCTEMHBIN aHau3
0O0ILINX XUMHAYECKUX
npobnem. Brnageer
HaBBIKaMU
COOTHECEHHUS
OCHOBHBIX 3TAIlOB
pa3BUTUA
MpeAMETHOM 001acTu
(B COOTBETCTBUHU C
npoduiieM u
ypOBHEM O0yUeHUS)
C €€ aKTyaJIbHBIMU
3aJa4aMH.

CHCTEMaTHKE
OpPraHHYECKOTO
MHpa,
Mop(hodyHKITMOHATH
HBIX OCOOCHHOCTSIX
LIEJIOCTHOTO
OopraHusma,
MeXaHHu3Max paboTh
Pa3IUYHBIX OPTaHOB
U CHCTEM PacTeHUH,
JKHUBOTHBIX H
YyeJIOBEeKa. Y MeeT
BBIJICTISATH
CTPYKTypHBIE
3JIEMEHTEHI,
BXO/JISIINE B CHCTEMY
MMO3HAHMS B 00JIaCTH
OMOI0THH,
aHAJIM3UPOBATh UX B
CIUHCTBE
coJiepKaHusi, GOpMBI
1 BBIITOJHSIEMBIX
¢ynkuuii. Bnaneet
HaBBIKAMH
BBIJICTICHUS 1
aHam3a
CTPYKTYPHBIX
3JICMEHTOB
OMOJIOTHYECKUX
CHCTEM BO
B3aUMOCBSI3H C
byHKIMEH U
0COOCHHOCTSIMH UX
JKU3HEICATEIIbHOCTH.
Xumus:
JemoHCTpUpYyET
[IEJIOCTHOE 3HAHWE O
B3aMMOCBSI3U MEXKTY
MIPUYMHON U
CJIEJICTBUEM TpHU
aHajm3e
MPOOJIEMHBIX
CUTYyaLH
MPUHUMAEMBbIX
peuIeHUi Ha OCHOBE
0a30BBIX
XUMHYSCKHUX 3HAHHUM.
YMmeeT npoBOIUTh
CUCTEMHBIN aHaIN3
XUMHYECKUX
po0JIEM IKOJIOTHH U
BOIIPOCOB COCTOSIHUS

OKPYXaIOIIEeH Cpedbl.

Bnageet naBpIkaMu

PEryJsIUY TOMEOCTa3a KUBBIX
cucteM, (PU3M0JOTHIECKUX
MEXaHH3MOB PaOOThI Pa3TMYHBIX
OpPTraHOB U CUCTEM PACTECHHIA,
JKUBOTHBIX M YEJIOBEKa. YMeEeT
BBIJICTISITh M aHAJIM3UPOBATH
MEXaHHM3MBbI, 00€CIIEUNBAIOIINE
€IMHCTBO cofepKaHus, POpMBbI U
BBITTOJTHsIEMBIX (pyHKIMiA. Bianeer
HaBBIKAMHM CHCTEMHOT'0 ITOAX0/1a
MIPH M3YYCHUH OpraHU3Ma U €ro
qyacTel, OpUEHTHPYSICh Ha
PACKpBITHE IIEJIOCTHOCTH
OMOJIOTUYECKON CUCTEMBI U
o0ecreunBaronux €€ MEXaHHu3MOB.
Xumus: O6nagaet riry0oKuM
MMOHUMaHUEM MEXaHHU3MOB
B3aMMOCBS3M MEXKIY MPUUUHON U
CJIeICTBUEM TP 000CHOBAHUU
MPUHUMAEMBbIX pPelIeHul Ha
OCHOBE 0a30BBIX XUMHYECKHX
3HaHUU. Y MEET NPOBOAUTH
CHCTEMHBIN aHAJIN3 XUMUYECKUX
po0JieM palroHAIBHOTO
MCTIOJTb30BaHUS TIPUPOTHBIX
pecypcoB. Brnaneet HaBbikamMu
COOTHECEHMS OCHOBHBIX ATaroB
pa3BUTHUS IPEIMETHOM 001acTH (B
COOTBETCTBUH C IPOPUIIEM H
ypOBHEM 00y4YeHHs) C
TEHACHIIMSIMH U TIEPCIICKTHBAMH
€€ COBPEMEHHOT'O Pa3BUTHSI.




COOTHECEHHUSI
OCHOBHBIX ITaroB
Pa3BUTHS
npeaMeTHON 001acTi
(B COOTBETCTBHH C
npodunem u
YpOBHEM 00yueHUs)
C METOJIaMH U
KOHIICTITY aJIbHBIMH
MOJXO0/IaMHU.

OueHovHbIe CpPeACTBA U HMIKAJA OLlEHUBAHUS
(cxema peTHHIOBOW OLIEHKH)

Ne OueHo4HOe cpeaCTBO Bbananl OuenuBaemble Cemectp
KOMIIETEeHIIUH
1 | Bemmonaenue 1a00paToOpHBIX padoT 20 IMK-11-12 10
2 | KoHTposibHBIE pabOTHI 10 IK-11-12 10
3 | Bemonnaenwne 3aganuit CPC 30 IMK-11-12 10
4 | 3auer 40 MK-11-12 10

HTorosas olieHKa 10 TUCIHUIUIMHE OTIpeIeNsIeTcs MpernoaaBaTeseM Ha OCHOBaHHH CYMMBI 0aJlioB,
HaOpaHHBIX CTYJEHTOM B T€UEHUE CEMECTpa U MEePHO]] MPOMEKYTOUHON aTTeCTalIUH.

CryneHt, HaOpaBmmii B cymme 60 1 MeHee 0aioB, MOIy4aeT OTMETKY «He3auTeHo». CTyIeHT,
HaOpasmwmii 61-100 6amIoB, MOTYYaeT OTMETKY «3aU4TEHOY.

2. OHEHOYHBIE CPEACTBA

JlaHHBI pa3zen colep>KUTTUIIOBBIE KOHTPOJIbHBIE 331aHUs HJIM MHbIE MaTepHalibl, HEOOXOIUMbIE
JUISL OLICHKY 3HAHUM, YMEHUH, HaBBIKOB U (WUJIM) OMBITA AE€ATEIbHOCTH, XapAKTEPU3YIOLIUX TaIlbl
(dbopMHpOBaHUS KOMIIETEHIIMI B POLIecCe OCBOEHUS 00pa3oBaTenbHOI mporpammsl. Onucanue
Ka)KJ0r0 OIIEHOYHOI'O CPEJICTBA COJAEPKUT METOAMUECKHUE MaTEpUaIbl, ONPEAEISIONINE POLIETyPhI
OLIEHUBAaHMsI 3HaHUH, YMEHUH, HAaBBIKOB U (WJIM) OIBITA AEATEIILHOCTH, XapaKTEPU3YIOIINUX dTalbl
(bopMHpPOBaHUS KOMITETCHIINH.

HepequL OLCHOYHBIX CPEACTB, MaTCPUAJIbl KOTOPBIX MPEACTABJICHLI B JAHHOM pa3aciic:

1. BemmosmHeHUe 1ab0paTopHBIX padoT
2. KonTponbHbie paboThI

3. Brimonnaenue 3amgannii CPC

4. 3auer
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