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1.

IlepeyeHb KOMIETEHIUI ¢ YKAa3aHUEM 3TANOB UX GOPMUPOBAHUSA
B IIpoLecce 0CBOeHHs 00pa30BaTEeIbHON IPOrPaMMbl

KO,I[ N HAUMCHOBAHHEC KOMIICTCHIIU

Oransl popMUpOBaHUS

OIIK-3: CnocobeH TpUMEHATh 3HAHHWE OCHOB

9BOJIIOLIMOHHONW TEOpPUH, HCIIOJIB30BaTh COBPEMEHHBIC
OpPEACTaBICHUA O  CTPYKTYpHO-(DYHKIIMOHAIBHOM
OpraHu3allMii  TeHETUYECKOH MporpaMMmbl  JKHMBBIX
O0OBEKTOB M METOABl MOJIEKYJSIpHOM  Ouosioruu,
TFEeHETUKU M OHOJIOTMM DPa3BUTHS Ul HUCCIEI0BaHMS

1. PabGora Ha y4eOHBIX 3aHATHAX
2. CamocTosTenbHas padota

MEXaHM3MOB  OHTOreHe3a M (wiIoreHesa B
npodecCHOHATIBHON AEATEIHHOCTH;

OIIK-5: Crnocoben IIPUMEHSITh B
npodecCHOHANBHOW  JIESITENBHOCTH  COBPEMEHHBIC

npecTaBieHuss 00 OCHOBaX OHOTEXHOJOTHUECKUX W
OMOMEIMIMHCKUX TMPOU3BOJCTB, T'€HHOW HH)KEHEpUH,
HAaHOOMOTEXHOJIOTUH, MOJIEKYJISIPHOIO MOJIETTUPOBAHUS;

1. PabGora Ha y4eOHBIX 3aHATHAX
2. CamocTosTenbHas padota

2.

Onucanne mokasaresieid U KpUTepUeB OLEHNBAHUS KOMIIETEHIIUIA
HA pa3jIMYHbIX ITanax ux (pOpMHUPOBaAHUSI, ONMUCAHUE IKAJ OLeHUBAHUS

OrneHuBaemMble | YPOBEHb Oran Omnucanue Kpurepuu [Mxana
KOMITETEHIIMM | c()OPMUPOBAHHOCTH ¢dhopmupoBaHus nokasaresen OLICHMBAHHMS OLICHUBAHHMS
OIIK -3 IToporossrii 1. PaGora Ha 3namo Omnpoc u [Mkana
y4eOHBIX 3aHATUSX | BOCHPOM3BEACHHUE U cobeceoBaHue, | OLICHUBAHUS
(exuum, MOHMUMaHHE TIOJIyYeHHBIX | JIOKJIa, orpoca u
11a00paTOPHBIC 3HAHUI. MPe3CHTAIINS, cobeceoBaHusl.
3aHATHA) Ymems KOHCTIEKT. [Mxana
Paszmen 1-10 W3narate u OLICHUBAHUA
2.CaMocTosiTeIbHAS | KPUTHICCKH JIOKJIa 1a.
pabota aHaTU3UPOBATH [kana
obmrenpogeccnoHaIbHYIO OIICHUBaHHS
HHPOPMAIIHIO. Mpe3CHTAIHH.
[kana
OLICHUBAHHMS
KOHCIIEKTa.
IIponBuHyTHII 1. Pabora Ha 3uamo Komnoxkeuym. Ixana
yueOHbBIX 3aHATUSX | BOCIPOM3BEACHUE U OLICHNBAHMS
(exumm, HOHUMaHHME TOJTyYeHHBIX KOJUIOKBHYMa.
nmabopaToOpHEIE 3HaHUI{, CHOCOOHOCTh
3aHATHS) MIPOAHATU3NUPOBATH UX C
Paszgen 1-10 CHCTEMHBIX ITO3MIUH,

2.CamocTrosTebHas
pabota

OILICHUTD MIOJTHOTY U CBS3b
CO CMEXHBIMU
00J1acTsIMH 3HAHUSA,
Ymems

BBINIOIHATE JEHCTBHS,
CBSI3aHHBIC C PEIICHUEM
HCCIIE0BATEILCKUX
3a1a4, MPEAoJIararimx
MOJIyYCHHE HOBOTO
3HaHMS

Braoemo

HaBBIKAMH IIOUCKA
nHdopMmannu o
OMOJIOTMYECKHUX 00BbEKTAX




B pas3IMYHbIX UCTOYHUKAX

OIIK-5

MEXaHU3MBI PEaKIIUU
KJICTKH; OCHOBHBIC YEPTHI
CTpOCHUs, MeTaboIN3Ma,
3aKOHOMEpPHOCTEH
BOCIIPOU3BOJICTBA,
CIIELMATU3AINH KIETKH.
Ymemso

J1aBaTh
apryMEHTHPOBAHHYIO
OLICHKY HOBOM
HHPOPMALIUH TI0
OMOJIOTHYECKUM
BOTIpOCaM

Braoemo

HaBBIKAMH IIOUCKA
“HPOPMALIUHU O
OMOJIOTMYECKHX 00BbEKTaX
B Pa3JIHYHBIX HCTOYHHUKAX

IToporoBerit 1. PaboTa Ha 3name Ompoc u [kana
y4eOHBIX 3aHATHAX | COBPEMEHHBIC OCHOBEI cobeceoBaHNe, | OIICHUBAHUSA
(rexmmn, OHOJIOTHH KJIETKH, OKJIam, orpoca u
nabopaTopHbIe CTPOCHHUE U TIPHHIIHIT Npe3eHTalus, cobeceroBaHMs.
3aHATHSA) KHU3HEACATEIHbHOCTH KOHCIIEKT. lkana
Paznen 1-10 KJIETKH. OIICHUBAHUS
2.CamocrosiTensHas | Yuems JIOKJIaa.
pabora W3narats u Ixana

KPUTHUYECKH OLICHUBAHHMS
aHATN3UPOBATH MIPe3CHTAIHH.
obmenpodeccnoHaIbHYIO [xkana
HHPOPMALIHIO. OIICHUBaHUSA
KOHCIICKTA.

[IpoxBuHYTHIH 1. Pabota Ha 3uamo KomnoxkBuym. [xkana
Y4eOHBIX 3aHATHAX | €OUHCTBO U OIICHUBaHUSA
(;exumwy, MHOTroo0pasue KOJUIOKBHYMaA.
nabopaTopHbIe KJIETOYHBIX
3aHSITHA) THUIIOB,

Pazmen 1-10 (dbyHIaMeHTaIbHBIC

2.CamocTosiTenbHas | MPUHIUIIBI U YPOBHU

pabota OpraHU3aIlNy,
peTyIATOPHEIC

IlIxajaa oneHnBaHUA omnmpoca u co0eceqoBaHUS

Kpurepun onenuBanus bansl
CB0001HOE BIIa/IeHHE MaTepUaAJIOM 2
JlocTaTouHO€E YCBOGHHE MaTepuaia 1

HeynosnerBopurenbHOE ycBOSHHE MaTepuala 0

MakcumanbHOe KoruecTBO 0amtoB — 20 (mo 2 6ania 3a Kaxabli ormpoc).

IIkana oneHNBAHUA KOHCIIEKTA

Kputepun orieHuBaHuUs

basel

KoHcmekT cocrasiieH 1o miaHy, coOI01aeTcsi JOTHIHOCTb,
MOCIIE0BATEIBHOCTh U3TIOKEHUS MaTepuaia, KadeCTBEHHOE
BHemHee odopmiienre OOyJaronIUiics TOJTHOCTBIO PACKPBLT
coJiep’KaHue MaTepuasia B 00beMe, MpeayCMOTPEHHOM MPOTPAMMOH,
H3JI0KWJI MaTCpHrall T'PaMOTHBIM SI3bIKOM B OHPGHCHGHHOﬁ

9-10




JIOTUYECKON MOCIEA0BATEIHLHOCTH, TOYHO UCTIOIb3YS
TEPMHUHOJIOTHIO U CHMBOJIMKY; TPOJAEMOHCTPUPOBAI
c(OPMUPOBAHHOCTH U YCTOMYMBOCTD MOTYYEHHBIX 3HAHUIA.
Bo3MOXxHBI 0/1Ha-/1B€ HETOUHOCTH IIPH OTBETE HA JONOJIHUTEIbHBIE
BOIPOCHI, KOTOPbIE 00YUAIOLIUIACS JIETKO UCTIPABUII 10 3aMEYAHUIO
IIpenojaBaTels.

KoHCHEeKT BBINOJIHEH 110 IJIaHY, HO HEKOTOPbIE BOIIPOCHI PACKPBITHI 6-8
HE TIOJTHOCTHIO, €CTh HEOOIIbIITNE HeIoUeThl B paboTe. KoHcmekT
oOyuarolerocsi UMeeT OJMH U3 HEJJOCTaTKOB: B U3JI0KEHUHU BOMPOCa
JIOTYIIIEHBI HEOOJIbIITNE MPOOEITBI, HE NCKA3UBIIIHE COJICPIKAHNE
OTBETA; IOIYLIEHB! OJIMH-BA HEI0YETA IIPU OCBELLIEHUU OCHOBHOI'O
COJIEp/KAHUSI OTBETA, HE UCITPABIICHHBIE 110 3aMEUYaHUIO
npenojaBaTesis; JOMyIIeHbl OIIHOKH Uitk OoJiee ABYX HEI0UETOB
[IPY OCBEILIEHUHU BOIIPOCOB, JIETKO UCIIPABICHHBIE MO 3aMEUYAHUIO
IIPEIoaBaTelIs.

IIpu BBINIOJIHEHNHU KOHCIIEKTA HA0JII01a€TCsl OTKJIIOHEHHE OT IJIaHa, 1-5
HapylleHa JOrMYHOCTh, OTCYTCTBYET BHYTPEHHSS JIOIHKa
U3JI0KEHHUS, YAOBIETBOPUTEIILHOE BHEIIHEE O(DOPMIICHUE.
OOyuaronuiicss HETOJIHO PacKpbll COAEPIKaHUE BOIIPOCa, HO
nokasajl o011ee IOHUMAaHNE MaTepUana u MpoJIeMOHCTPUPOBAI
YMEHHUS, T0CTATOUHbIE /U1 AaJIbHEUIIEro yCBOSHHs! IPOrpaMMHOI0
MaTepuasa; UMEeT 3aTpyIHEHUS WK JOIYyCTUII OLIMOKH B
OIpeJIeJIEHU U MOHITUH, UCIIOJIb30BAHUN TEPMHUHOJIOTUH.

OO6yuaromuiicst moka3aj MoJIHOe HE3HAHUE U HETIOHUMAaHUE 0
M3y4aeMoro Marepuaa 1o JUCIUIUIMHE, TeMa HEe PacKphITa,
HEYJIOBJICTBOPUTEIbHOE BHEIIHEE 0()OpPMIICHHE.

Ikana oueHUBaAHUA KOJJIOKBUYMA

Kpurepuu onieHuBanus bael
CB000THOE BIIJICHHE MAaTEPUATIOM 11-15
JloctaTouHO€ YCBOCHHE MaTepraia 6-10

IloBEpXHOCTHOE YCBOEHHE MaTepraia 0-5

MakcumanbHoe KonuecTBo 6aimnoB — 30, 3a 2 KOJUIOKBHYMa.

Ixaja oneHMBAHHUS BBINOJHEHUS J0KIa1a

Tlokazarennb bann

I[OKJ'I&,[[ COOTBCTCTBYCT 3asIBIICHHOM TEME, BBIIIOJIHCH C ITPUBJICUCHUCM 5
JA0CTAaTOYHOI'O KOJIMYECTBA HAYUYHBIX U MPAKTHYCCKUX UCTOYHUKOB I10
TEMEC, MAIrUCTPAHT B COCTOAHUHN OTBCTHUTH HAa BOIIPOCHI I1O0 TEME
JOKJIaaa.

I[OKJ'I&I[ B ICJIOM COOTBETCTBYCT 3asBJICHHOM TEMCE, BBIIIOJIHCH C 2
IMPUBJICYCHUEM HCCKOJIBKUX HAYYHBIX U IMTPAKTUYCCKUX UCTOYHHUKOB I10
TEMC, CTYACHT B COCTOAHHUU OTBCTUTH HA YaCTbhb BOIIPOCOB I1O TCMC
JOKJIaaa.

Jloxnaa He COBCEM COOTBETCTBYET 3asBJICHHOW TE€ME, BBITIOJIHEH C 1
WCITOJIh30BAaHUEM TOJIBKO | MM 2 UCTOYHUKOB, CTYJIEHT JOIMYCKAeT
OIIMOKY TIPU U3NIOKEHUU MaTepualia, He B COCTOSTHUM OTBETHTDH Ha
BOITPOCHI TIO TEME JTOKJIaja.

Ikana oueHUBaHUS BbINOJHEHUS MPe3eHTAIUN



ITokazareinb bayn
[IpencraBnsemas uHGOpMaIHs CHUCTEMAaTU3UPOBaHA, TOCIEA0BaTEIbHA 5)
U JIoTHYecKu cBsizaHa. [IpoOiema packpbiTa monHOCTHIO. [lIupoko
HCIIOJIb30BaHbl BOBMOXKHOCTH TexHosoruu Power Point.
[MpencraBnsiemast wuHOpMamuss B IEJIOM  CHCTEMaTHU3WPOBAHA, 2
nociefoBaTelbHa U JIOTHYECKH CBsA3aHa (BO3MOXKHBI HEOOJbIINE
oTkjoHeHus). IlpoGnema packpbiTa. BoO3MOXHBI HE3HAUYMTENbHbBIC
ommoOku nipu oopmiiennn B Power Point (He 60see nByx).
[TpencraBnsiemast uHpOpMamMsi HE CHCTEMATU3WpPOBAaHA W/WUIM HE 1
coBceM TocienoBarenbHa. [Ipobimema packpbiTa HE MOJHOCTBIO.
BrIBo/IBI HE CAENaHbI HIIM HE 000CHOBAHBI. BO3MOXHOCTH TEXHOJIOTUN
Power Point ncnonb3oBaHbl JIUIITE YaCTUYHO.

3. KoHTposibHBbIe 3a1aHNsI HJIM MHbIE MATEPUAJIbl, HEOOX0AUMBbIE ISl
OlleHKM  3HAHWH, YMeHHH, HABBIKOB MW  ONbITA [eSATEJbHOCTH,
XapakTepu3ywIuux JTanbl (GopMUpPOBaHUST KOMIETEHUHH B mpouecce
0CBOEHHSI 00pa30BaTeILHO MPOrpaMMbl

Tekymmii KOHTPOJIb YCIIEBAEMOCTH MMEET LIEIbI0 OICHUTh CHCTEMATUYHOCTh YUeOHOM
paboThl 00YYAIOIIErOCs B TCUCHUE CEMECTpa.

OIIK-3: CnocoOeH MpHUMEHSTh 3HAHHE OCHOB SBOJIIOLIMOHHOW TEOPWH, HCIIOJIB30BATh
COBPEMEHHBIE MPEICTABICHUS O CTPYKTYPHO-(YHKLMOHAJIBHOM OpraHu3allid T€HEeTHYECKOU
IPOrpaMMbl KHUBBIX OOBEKTOB M METOJbl MOJIEKYJISIPHON OMOJOrMM, T€HETHUKU U OHOJOTUHU
pasBUTHSL Ul UCCIIEJOBaHMs MEXaHHW3MOB OHTOr€He3a U ¢uiIoreHesa B NpodeccHoHaIbHOM
JIeATEIbHOCTH;

3Hamy:

- COBPEMEHHBIE OCHOBBI OMOJIOTHH KJIETKH; CTPOCHUE U MPUHIIUI JKU3HEIEATEIbHOCTH KIETKH.

OIIK-5: CrnocobGeH mNpUMEHSTh B NpO(EeCCHOHAIbHOW JAEATEIbHOCTH COBPEMEHHBIE
npezcTaBieHuss 00 OCHOBaX OMOTEXHOJIOTMYECKUX U OMOMEIMIMHCKUX MPOU3BOJCTB, I'€HHOM
WHXEHEpUH, HAHOOMOTEXHOJIOTUH, MOJIEKYJIIPHOTO MO/IETUPOBAHUS;

3HamMb:

- €AMHCTBO M MHOrooOpasue KIJIETOYHBIX THUIOB, (yHIaMEHTAJIbHbIE NPUHIUIB U YPOBHU
OpraHM3aliy, PEryJISTOPHBIE MEXAaHU3Mbl PEAKLIUU KIETKH; OCHOBHBIE YEPTHl CTPOCHHS,
MeTab0IM3Ma, 3aKOHOMEPHOCTEN BOCIIPOM3BOCTBA, CIIEUATN3ALUH KIIETKH.

3.1. Bonpocsl 115 onpoca u codeceq0BaHUS

1. buonorus kak cucTtemMa HayK O JKHUBBIX cucTeMax. Mcropus pa3BUTHS OMOIOTHYECKOM
HayKU C aHTUYHOCTH JI0 HAIIUX JHEH.

2. OcHOBHBbIE OMOJIOTHMYECKHE OTKPBITUS M JOCTIKEHUS. 3apyOeKHbIE M OTEYECTBEHHBIE
yueHble-OnO0JIOTH.

3. OcHOBHBIE OMOJIOTHYECKUE JUCIUTLINHBL. CBSI3b OMOJIOTHH C IPYTUMHU HayKaMH.

4. Tlousrue xu3Hu. [loHsiTHE 0 JKUBBIX CUCTEM. Pa3sHHUIIA TOHATHI KUBBIX CUCTEM, KU3HHU U
JKMBBIX O0OBEKTOB.

5. CBoiicTBa XUBBIX CUCTEM. YPOBHH OPTaHHU3AIIMHN KUBBIX CUCTEM U KUBOW MaTEPHH.

6. XUMHYECKHE KOMIIOHEHTHI JKUBBIX CUCTEM.
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OpraHoreHHble, MaKpo-, MUKPO-, YJIbTPAMUKPO3JIEMEHTHI U (DOHOBBIE 3JIEMEHTHI KUBBIX
cucreM. MIx posb B pa3BUTUH KUBOU MaTEPUH.

Heopranunueckue BeniecTBa KIeTKH.

Bona, xak riiaBHOE HEOpraHMYECKOe BEIIECTBO W OydepHas cpema KHUBBIX CHCTEM.
Du3nyecKue 1 XUMHUYECKHUE CBOMCTBA BOJIBI.

MunepasbHbie COJIU M UX 3HAYEHUE B KUBBIX CUCTEMaX.

Opranuyeckue BeIeCTBa )KUBBIX CHCTEM.

benku, nunuel, yrieBosl U HyKJIEMHOBBIE KUCIOTHL. VX cocTaB, CTpyKTypa U CBOMCTBA.
CoBpeMeHHOE TnpeJicTaBieHrue 0 cTpoeHruu MoJiekyibl JITHK.

ITpokapuotnueckas u 3ykapuoTuyeckas kiaeTka. CBoCTBa, CTPOEHUE U pa3IndHMsl.
Knaccugukarus npo- 1 3yKapruoT, OCHOBHBIE TPYIIIIHL.

Hexnerounsie ¢popmbl )xu3HU. BUpychl — cTpoeHue U pasHooOpasue.

CoctaB M CTpOEHHE IKMBOTHOM M pACTUTENbHOM KieTok. Pasnuuus B cTpoeHMH
pacTUTEIbHON U )KMBOTHBIX KJIETOK.

Ctpoenue u (GyHKIUU I[J1a3MaTHYeCKOW MeMOpaHbl U, COJEpKalluxcs Ha ee
MOBEPXHOCTH, OEJIKOBBIX KOMILIIEKCOB.

Ctpoenue u GyHKIMH KIETOUHON CTEHKH PACTUTEIbHON KIIETKH.

CocTtaB U QyHKIIMU UTOILIa3Mbl KIIETKHA, OCHOBHBIE €€ KOMIIOHEHTHI M UX 3HAYCHHE.
Crpoenrie U (QyHKIMH JIBYMEMOpaHHBIX OPTaHOWIOB (MHTOXOHIPWH, IMPOILIACTUIBI,
ATHOIIACTBI, XJIOPOIUIACThI, XPOMOIUIACTHI, JIEHKOIUIACT, MPOTEUHOILIACT, 3JIaHOIIacT,
aMUJIOTIIACT, CTATOJIUT).

Ctpoenue u GpyHkuuu ogqHoMeMOpanHbIX opranonoB (DI1P (rmagkuii u mepoxoBarslii),
Amnmapar ['onbpku, BE3UKYIbI, JTU30COMBI, MEPOKCUCOMBI, BAaKyOlId PACTUTEIbHBIX WU
JKUBOTHBIX KIJIETOK).

Ctpoenue u GyHKIIUM HEMEMOPAHHBIX OPraHOUIOB (PUOOCOMBI, IIUTOCKETET, KIETOUHBIH
LEHTP, OCHOBHBIE OPTraHOU bl ABMKCHUSI (PECHUYKH, )KTYTUKH U JP.)).

Crpoenue, QpyHKIMH U BUABI KJIETOUHBIX BKJIIOYEHUH (Tpoduueckue, CeKpeTopHbIe U
HKCKpPETOPHBIE).

Opranuzanys HaclIeJCTBEHHOro amnmnapara KieTkd. CTpoeHHe U (QYHKIHMH XpOMOCOM,
BU/JIbI U THUIIBI XPOMOCOM.

Onpenenenue nousatus «l'en», knaccudukanus reHoB. COBpeMEHHOE COCTOSIHUE TEOPUU
TEHOB.

CrpyKkTypa reHa 3yKapuoTH4YeCKON M MPOKapHUOTHUYECKON KJIETKHU. Ammapar OMOCHHTE3a
Oemnka (perIuKarys, TPaHCKPUIILUS, TPAHCIIALINSA).

CoBpemMeHHOE  TpeiCTaBlIeHHE  OMOcCHMHTe3a  Oelka  MPOKapUOTHUECKUX U
YKapUOTHYECKUX KIIETOK.

ABTtoTpodHOe nuranue. Yuenue o porocuntese. Kocmuueckas ponb porocunresa.
UccnenoBanust K. A. TumupsizeBa o ¢orocuntese. CBeroBas ¢aza QorocuHTe3a,
MOCJIEI0BATEIBHOCTD ATANOB U POJIb (HOTOCKCTEM B Ipolecce (POTOCHHTE3A.
Henuknuyeckuii moTok 3mekTpoHoB. HukoTtmHamupaneHuHauHyKIeoTHapochar, Kak
MIPOTOHHBIN MEPEHOCUYHK U CBS3YIOMIMIA 3JIEMEHT CBEeTOBOM (ha3bl. [IpoayKThl CBETOBOM
¢a3sl poTocHHTE3A.

TemnoBas asza porocunreza. Xumusm nukia KaiapsuHa.

Ponp pubynozobuchocdarkapdokcunazpl B MPUCOSAMHEHUM AHOKCHIA YIiepoja Hu
MUKJIAYHOCTH TeMHOBOU (pa3bl. OCHOBHBIC MTPOIYKTHI TEMHOBOH (ha3bl (HOTOCHHTE3A.
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XemocuHTe3.  Buasl u  mexaHuW3Mbl ~ XeMocuHTe3a.  OCHOBHBIE  TPYIIIBI
XEMOCHHTEZUPYIOIIUX OPraHu3MOB.

Kiierounoe npixanue. YTiieBO/Ibl, Kak JbIXaTeIbHbIN CyOCTpar.

['ukonuTHYECKOE pacIlieINIEHUE TIIFOKO3bl. XUMHU3M [JIMKOJIU3a.

®da3bl rmkonu3a (paza UHBECTHUIINH SHEPTUH, (a3a MOTydSHUS SHEPTUN ).

AspoOHBII U aHAPPOOHBIN IITMKOJIM3, OCHOBHBIC OTIINUHKA. bpoxkeHue.

[Mukn Kpebca. XuMu3M U poiib IUKIA B MIPOIECCE IMOIYYEHHS] DHEPTUU >KUBBIMU
CHUCTEMaMU.

OxucnutensHoe GpochopunupoBanue. INEKTPOHHO-TPAHCIIOPTHAS 1IETIb.

Xemuocmoc. Mexanusm padotel AT®-cuHTETa3HI.

I'enetunka kak Hayka. KpaTkas HCTOpHUS Pa3BUTHUSI T€HETUKHU.

OcHoBHbIE  reHeruueckue  mnoHATtus. Dopmbl  u3MeHuuBocTd. lloHsTHe 0
HACJIEICTBEHHOCTH.

3akoHOMepHOCTH HacieaoBanus nmpusHakoB I'. . Menpaens. Kparkas 6uorpadus I'. U.
Menaens. Bknaa I'. . Mennens B OMOJIOTHYECKYIO HAYKY.

I'' 1. Mennens xak OOUH M3 OTIIOB-OCHOBaTelIed reHeTWKH. 3akoHbl . Y. Mennens.
IIoHsATHE YUCTOTHI AJUIEIIEH.

AHanu3upyrolee ckpenuBanie. MOHO- U TUTHOPUIHBIE CKPEIIIMBAHUS.

Heatenbubie B3auMoneiicTBUs TeHOB. KomIuieMeHTapHOE B3aMMOJICUCTBHUE T€HOB,
CTaH/IAPTHOE PACLICIUICHUE U €r0 MPUMEPBHI.

JIOMUHAHTHBIN ¥ PELECCUBHBIN ANIMCTA3. Paciiemienue u npumMepsl.

[TonumepHoe B3aumopeiicTBue reHoB. KyMynsTUBHAas M HEKYMYJSTHUBHAs MOJUMEpUS,
pacuIeIIEHHE U IPUMEPBIL.

Bo3nukHoBeHue xu3HU. OCHOBHBIE TUIIOTE3bI M TEOPUU IIPOUCXO0KICHUS KU3HHU.
I'mnotesa «mupa PHK». buoxumuueckas 3BoJitonus.

Opomronusi 4yenoBeka. OCHOBHBbIE MpeNCTaBICHHUS 00 3BOJOLMU dYenoBeka. [Ipenku
COBPEMEHHOTO YEJIOBEKA.

HcTopus sBomounonsHbix uaeil. [peacrasnenue 06 spomonuu mupa 1o K. b. Jlamapka.
Pa6ots1 K. JIunnes o xuBom. IBomtonnonHbie npeacrasienus K. b. Jlamapka.

Uctopusa otkpeiTust Teopun 3Bomonuu Y. P. JapBuna. «IIporucxoxaeHne BUIOB IMyTEM
€CTeCTBEHHOTO 0TOopa, uian CoxpaHeHHs OIarompusTCTBYEMBIX MOpoa B Oopnbe 3a
JKU3HbY», KaKk OCHOBHOU Tpyn Y. P. JlapBuna.

CuHTeTHueckasi Teopus SBOIIOLUH.

DKoJorus Kak Hayka. MIcTopusi BOSHUKHOBEHHUS U Pa3BUTHS SKOJIOTMYECKON HAYKH.
Pa3nensl sxonoruu. [lonsarue o Guo3koaorum.

CtpykTypa dKOocHUCTEeM. XapaKTepUCTUKa OMOTHYECKUX U aOMOTHYECKUX (PaKTOPOB M UX
BJIMSIHUE HA KUBBIX CYIIECTB.

OKOJIOTUYECKHE KaTeropuu OpraHu3MOB, TpodHuuecKkue OTHOIIEHHS B OHOILIEHO3aX,
MULLEBBIC LETH.

OCHOBHBIE 3KOJIOTHYECKUE 3aKOHBI. [I0HsATHE 30HBI ONITUMYMA.

3.2. TeMbI 111 KOHCTIEKTHPOBAHHUSA

Pa3zgen 1. BBenenue.



1.1. Buosorust Kak cucTeMa HayK O JKMBBIX cHcTeMax. Mcropusi pa3BUTHA OMOIOTHYECKON HAYKH
C AQHTUYHOCTH J0 Hamux JaHe. OCHOBHBIE OHWOJOTMYECKHE OTKPBITHS M JIOCTHKCHUSI.
3apyOexHble W OTCUECTBEHHBIC Y4eHbIe-Onosiorn. OCHOBHBIE OMOJOTUYECKHE IMCIUILTAHBL
CBs13b OMOJIOTHH C APYTUMH HAyKaMHu.

1.2. ITonsatue xu3uHu. IIoHATHE O XHMBBIX cHUCTeM. PasHWIA MOHATHI JKMBEIX CUCTEM, JKU3HH U
JKUBBIX 00BEKTOB. CBOMCTBA JKMBBIX CHUCTEM. YPOBHHM OPTaHM3AIlMU KUBBIX CUCTEM W YKUBOU
MaTepHH.

Paszngen 2. Xumus KU3HH.

2.1. XuMHYeCKHE€ KOMIIOHEHThl KHUBBIX cHCTeM. OpraHoreHHble, MakKkpo-, MHKpO-,
YIBTPAMHUKPOIIEMEHTH M (DOHOBBIE AJIEMEHTHI KMBBIX CUCTEM. VIX pOJib B Pa3BUTHH >KUBOU
Marepur. Heopranuueckue BeiiecTBa KJIeTku. Boja, Kak riiaBHOE HEOPraHUYECKOE BEIIECTBO U
OydepHas cpena kuBBIX cucTeM. DU3MUECKHE U XUMUYECKHE CBONCTBA BOJbI. MHUHEpaIbHBIE
COJIM M HUX 3HAYCHUE B >KUBBIX cHcTeMax. OpraHmdyeckue BEUIECTBa >KMBBIX CHUCTEM. berkw,
JUTIUBI, YTIIEBOABI U HYKJIEMHOBBIE KUCTOTHL. MIX cocTaB, cTpykTypa u cBoiicTBa. COBpEeMEHHOE
MpecTaBiIeHue 0 CTpoeHnuu Mosekyinsl JJHK.

Pa3znen 3. PaznooOpa3ue Knu3HM.

3.1. TlpokapuoTudeckas W 3yKapuoTH4eckas kieTrka. CBONCTBa, CTpPOCHUE M Pa3IUYUSL.
Knaccudukanus npo- u 3ykapuoTt, OCHOBHbIE Tpynnbl. HekneTounsie popmbl ku3Hu. Bupycsl —
CTPOCHHE U Pa3HOOOpa3MeE.

Pa3nen 4. CTpykTypHasi opranu3zanms KJIeTKH.

4.1. CoctaB M CTpOEHHE >KMBOTHOW W PACTUTEIBHOM KiIETOK. Pa3nmuuusa B cTpoeHUH
pacTUTENbHOM W KMBOTHBIX KIETOK. CTpoeHHe M (YHKUIMHU IUIa3MaTHYECKOW MeMOpaHbI H,
COJIepKALIMXCS Ha €€ MOBEPXHOCTH, OEIKOBBIX KOMILIEKCOB. CTpoeHne U (PyHKIUU KIETOYHON
CTCHKH pacTuTeNbHOW KieTku. CocTtaB M (YHKIMM IHUTOIUIA3MBbI KIIETKH, OCHOBHBIE €€
KOMIIOHEHTbI M uX 3HaueHue. CrTpoeHHe U (QYHKUUU JIByMEMOpPaHHBIX OpPraHOU/I0B
(MUTOXOHApPUHU, MPOIUIACTUABI, OSTUOIUIACTBI, XJOPOIUIACTBI, XPOMOILIACTHI, JIEHKOIUIACT,
IPOTEUHOIIIACT, IANHOIIACT, aMUJIOIIACT, CTaTOaUT). CTpoeHue U GyHKLUUU OJHOMEMOpaHHbBIX
opranouzioB (OIIP (rmaaxuit u mepoxosatelif), AnmapaT ['0oibIkH, BE3UKYJbI, JIN30COMBI,
HNEPOKCHCOMBI, BaKyOJM pACTUTENIBHBIX W JKUBOTHBIX KiIeToK). CTpoeHue U (QyHKUUU
HEMEMOpaHHBIX OPraHONI0B (PUOOCOMBI, TUTOCKENET, KIIETOUHBIHN IEHTP, OCHOBHbBIE OPTaHOU b
JIBYDKEHUS (PECHMYKH, )KTYTUKU U 1p.)). CTpoeHue, GyHKIMU U BUJbI KJIETOYHBIX BKJIIOUEHUH
(Tpodrueckue, CEeKPETOPHBIE U SKCKPETOPHBIE).

Paszgea S. HenmpepbIBHOCTD KU3HU.

5.1. Opranu3zaius HacJIeACTBEHHOrO anmnapara kieTku. CTpoeHune U QyHKIIMH XpOMOCOM, BUIbI
U Tunbel xpoMocoM. Ompenenenue noHsATuss «l'en», knaccupuxanus reHoB. CoBpeMEHHOE
COCTOSIHUE Teopun TeHoB. CTpyKTypa reHa JyKapHOTHYECKOM M IPOKAPUOTHYECKOM KIIETKU.
Anmapar OuocuHTe3a Oenka (peruiMKainus, TpaHCKpumus, TpaHcisius). CoBpeMEHHOe
npejcTaBieHne OMoCHHTe3a OelKa MPOKAPUOTUUECKUX U DYKapUOTUYECKHX KIETOK.

Pa3nen 6. [lutanue opranu3mMos.

6.1. ABtorpodHOe mnmTaHue. YueHue o ¢orocunteze. Kocmuueckas ponib (OTOCHHTE3A.
UccnenoBanuss K. A. TumupszeBa o d¢otocunrese. CperoBas (aza (oTocuHTE3A,
MOCJIEI0BATENIbHOCTD ATANOB M pojb (poTocucTeM B mporecce GorocuHTe3a. Hemuximmyeckuit
MOTOK 3J1eKTpoHOB. HUKOoTMHAMUAaIeHUHANHYKIeoTuAPocdaT, Kak MPOTOHHBIM MMEPEHOCUUK U
CBSI3YIOIIMH 351eMeHT cBeTOBOMU (ha3bl. IIporykThl cBeTOBOM (a3bl hoTocuHTeza. TemHoBas ¢a3za
¢dorocunTeza. Xumusm 1ukiaa KanbBuna. Ponp  pubynozobucdocdarkapOokcunassl B
NPUCOECTUHEHNU JUOKCHIA YIIIEpOAa U LUKIMYHOCTH TeMHOBOH (a3bl. OCHOBHBIE MPOJYKTHI
TeMHOBOH (ha3bl (OTOCUHTESA.



6.2. XemocuHTe3. Buapl 1 MmexaHn3mbl xeMocuHTe3a. OCHOBHBIE TPYIIIBI XEMOCHHTE3UPYIOLIUX
OpraHU3MOB.

Pazgen 7. Ucnosib30BaHMe JHEPTUH KUBBIMU CHCTEMAMM.

7.1. Kinerounoe apixanue. YTIeBObI, KaK JbIXaTebHBIA CyOCTpaT.

7.2. I'TUKOMUTHYECKOE PACIICIUICHUE TIIFOKO3bl. XUMHU3M Tiukoiau3a. da3wl riaukonu3a (dasza
UHBECTUIIMN SHEPruH, (aza TOIYUCHUS OHHEPruu). A’poOHBI W aHAa’IPOOHBIM TIIMKOJIU3,
OCHOBHbIE OTJINYUS. bpoxeHue.

7.3. Huxn Kpebca. XuMmMuU3M H pojib LUKIAa B MPOIECCE IOIYYECHUS DSHEPTrUM IKUBBIMHU
CUCTEMaMHU.

7.4. OxkwucnutenbHoe QochopuupoBanrue. INEKTPOHHO-TPAHCIIOPTHAS IENb. XEMHUOCMOC.
Mexanusm pabotbl ATD-cuHTETa3bI.

Pa3zgen 8. HacsiencTBeHHOCTh U MKBMEHYMBOCTH OPraHU3MOB.

8.1. I'eneruka kak Hayka. Kparkas ucropus paszButus reHeTMKH. OCHOBHBIE I'€HETHUECKHE
noHsaTusa. Dopmbel K3MEHUUMBOCTH. [loHATHE O HACIENCTBEHHOCTH. 3aKOHOMEPHOCTH
HacsenoBanust npusHakoB I'. M. Mennens. Kparkas Ouorpagus I'. . Mennens. Bxuan I'. U.
Menpens B 6uonorudeckyto Hayky. I'. 1. MeHnaenb kak OIMH U3 OTIIOB-OCHOBATENeH T'€HETUKH.
3akonsl ['. . Mennens. [lonsitue unctoTsl amieneil. AHanusupymoliee ckpeuBanue. MoHo- u
JUTUOPUIHBIE CKPELUBAHHUS.

8.2. HeamnenbHble B3auMojelcTBUS TeHOB. KommiemeHTapHOE B3aMMOJEHCTBUE TI'EHOB,
CTaHJAapTHOE pacIICIUICHWE M €ro npuMepbl. JIOMUHAHTHBIH M PELECCUBHBIA JIUCTA3.
Pacmermenne w  npumepsl. llonmmMepHoe B3ammopnelcTBue TreHOB. KyMynsATuBHas u
HEKyMYJISITUBHAS IIOJUMEPHUS, PACIIEIUIEHUE U IIPUMEPBI.

Pa3znen 9. IBosionusi — HCTOPUS KU3HU.

9.1. Bo3HukHOoBeHuUE u3HU. OCHOBHBIE TUIIOTE3bl U TEOPUH IIPOUCXOXKACHUS KU3HU. [ unoresa
«mupa PHK». buoxumuueckas 3BOIIOLMS.

9.2. Opomonus uenoBeka. OCHOBHbIE IpejacTaBiIeHUs 00 3BomronuM 4enoBeka. [Ipenku
COBPEMEHHOI0 YEJIOBEKaA.

9.3. Uctopus 3BomonuoHHbIx uaen. IIpeacrasnenue o6 spomornuu Mupa go K. b. Jlamapka.
Pa6otsl K. JlunHes o sxuBoMm. OBomtoronHble mnpenacrasinenus JK. b. Jlamapka. HMcropus
OTKpeITHs Teopuu 3Bomonnu Y. P. Jlapsuna. «IIponcxoxkneHue BUIOB IIyTEM €CTECTBEHHOTO
orbopa, nian CoxpaHeHHs OJaronpuUATCTBYEMBIX MOPOA B OopbOe 3a >KM3HB», KaK OCHOBHOM
tpyn Y. P. lapBuna.

9.4. Cunrernyeckas TEOpHS 3BOIIOLUH.

Pa3nes 10. Opranusm u OKpykaminas cpeaa.

10.1. Dkonorus kak Hayka. Mcropus BO3HMKHOBEHMSI U Pa3BUTHUS DKOJOTMYECKOW HAyKH.
Paznener skonmoruu. Ilonstue o Ouoskonmoruu. CTpyKTypa SKOCHCTEM. XapaKTepHUCTHKA
OMOTHYECKUX U a0MOTHYECKUX (PaKTOPOB M MX BIUSHUE HA JKHUBBIX CYIIECTB. DKOJOTHYECKUE
KaTeropuu OPraHW3MOB, TPO(PHUECKUE OTHOLICHHS B OMOlleHO3ax, MuieBble 1enu. OCHOBHbIE
9KOJIOTMYECKUE 3aKOHBI. [ToHsTHE 30HBI ONTHUMYMa.

3.3. Bonmpocsl Kk 3k3aMeHy
Pa3znoo6pasue xu3Hu Ha 3emie. CpaBHUTEIbHAS XapaKTePUCTUKA TPOKAPUOT U DYKAPUOT.
HememOpanHbie opraHou/Ibl SyKapuoTHUecKo# KiaeTku. CTpoeHue U (QyHKIUH.
OnHOoMeMOpaHHbIE OPraHOU Bl DYKApUOTUYECKOH KiIeTKU. CTpoeHne 1 QyHKIIHH.
JIBymeMOpaHHbIE OPraHOUAbI DYKapuoTUYeCcKol kineTku. CTpoeHue u QyHKIUH.
TpaHcOpTHBIE OPTaHOU/IBI DYKapUOTHUECKON KIeTKH. CTpoeHne U PYHKITUH.
OHA0CcUMOMOTHYECKAsE TEOpUsl, Kak BeAyllas OSBOJIOLMOHHAS TEOPHUS MPOUCXOKACHUS
9YKapUOTHUYECKUX KJIETOK OT IPOKAPUOTHUYECKUX OPraHU3MOB.
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Hexknerounsie ¢popmsl xu3HU. Bupycsl: coctas, ctpoenne. BupycHsie 3a0601eBaHusl.

8. PaszHooOpazue >xu3HM Ha 3emiie. bakTepwu Kak THUIHWYHBIE TPEICTABUTEIN IPOKAPHOT.
BakrepuanbHabie 3a0051€BaHMS.

9. buonorus xak HayKa 0 )KMBBIX cucTeMax. CBs3b OMOJIOTHHU C IPYTUMHU HAyKaMH.

10. Uctopus pazputus 6uonoruu. CoOBpeMEeHHbBIE METO/Ibl B OMOJIOTHH.

11. CoBpemeHHOE MPEICTAaBICHHUE O KUBBIX CUCTEMaX. Y POBHU OPraHU3AIMH KUBOW MaTEPUH.

12. Xumus xu3Hu. OCHOBHBIE XUMUYECKUE JIEMEHTHI KUBBIX cucTeM. OpraHoreHHble, MaKkpo-,
MUKpPO- U YJIbTPaMUKPOIJIEMEHTHI. VIX 3HaUeHUE B )KUBBIX CUCTEMAX.

13. OcHOBHBIC HEOPTAHUYECKHE COCTMHCHUS KUBBIX CUCTeM. OpraHnYecKue BEIIeCTBA B )KUBBIX
cucremax. YrieBoabl. JIunuael.

14. benku, Kak OCHOBHOM CTPYKTYPHBIH 3JIEMEHT >XMBBIX cHCTeM. CBOWCTBa, CTpPOCHHE H
¢byHKIMU OENKOB.

15. Kocmuueckass posb doTtocuHTe3a. CeroBas (aza dorocuHTe3a. 3HaueHHE (HOTOCHCTEM.
Hukn KanpBuHa.

16. I'nukonu3. daza 3atpatsl sHeprun. Paza MOMTydeHUs IHEPTHHU.

17. Hukn Kpebca. XumMu3M u 3Ha4eHUE I MTOCIEAYIONIUX STANOB MMOJIYYEeHUS SHEPTUH.

18. OkucnurenbHOE PochonmpoBanme. XeMHOCMOC.

19. OcHoBHBIC OpraHOUIBI KIETKU. VX cTpoeHUe U QyHKITUY.

20. Xpomocomsbl. Ux cTpoeHne U PyHKITUH.

21. T'eHeTnka, Kak HayKa O HACIEJACTBCHHOCTH M M3MEHUMBOCTH. OCHOBHBIC TIOHSTHS O TEHE.

22. 3axounsl [ .M. Mennens.

23. HeamnenbHble B3auMoeiicTBusl. KoMIieMeHTapHOCTh, MHUCTa3, TOJIUMEPHSL.

24. XpomocomHas Teopus HacineactseHHoctu T.X. Moprana.

25. Tlonynsuus, Kak equHUIA SBOTIOIIH.

26. Dkousorust Kak Hayka. B3auMoOCBSI3b 9KOJOTHH, MOMYISIIUOHHONW OMOJIOTHH U T€HETUKH.

OIIK-3: Cnoco0OeH NpuUMEHATh 3HAHME OCHOB 3BOJIIOIIMOHHOM TEOpPUH, UCIOJIb30BaTh
COBpPEMEHHBIE MPEJCTABICHUS O CTPYKTYPHO-(YHKLIMOHAJIBHOM OpraHu3alliyd TE€HEeTHYECKOU
mporpaMMbl  JKUBBIX 00BLEKTOB U METO/AbI MOJ'ICKy.]'I?[pHOI\/II 6I/IOJ'IOFI/II/I, FeHEeTUKH U OHOJIOTHH
pasBUTHSL U1 UCCIIEOBAaHUS MEXaHHW3MOB OHTOreHe3a W (uiIoreHe3a B NpodeccHOHANbHOM
NesITeTbHOCTH;

ymembo:

- M3J1araTh U KpUTHUECKU aHAIU3UPOBATh 00IIenpodeccnoHaIbHYI0 HHPOPMAIHIO.
- BBITOJIHATH JICHCTBUSL, CB3aHHBIE C PEILICHUEM HCCIIeI0BaTeIbCKUX 3aay, MPpeInoaralonmx
MIOJTy9YeHHE HOBOTO 3HAHUS

OIIK-5: CrocobeH mNpUMEHATh B NPO(PECCHOHANBHOM AEATENbHOCTH COBPEMEHHBIE
IpEJICTaBICHUs] 00 OCHOBaX OMOTEXHOJIOTMYECKHUX M OMOMEAMIIMHCKHX IPOU3BOJICTB, T€HHOMN
UH)XEHEPUH, HAHOOMOTEXHOJIOT U, MOJIEKYJISIPHOTO MOJIEIIMPOBAHMS;

ymemb:

- JaBaTh apr'yMEHTHPOBAHHYIO OLIEHKY HOBOW MH(pOPMAaLIUU MO OMOJIOTHYECKUM BOIIPOCaM

3.4. TeMbl 10KI210B
Hcropust oTKpbITHSA TpeXxMepHOH cTpyKTypsl Mosiekyiibl JIHK. Bknan P. ®@pankinus.

CTpyKTypa onepoHa.

[IpencraBnenre aHTHYHBIX YICHBIX 00 IBOIOIUU.
DKOJIOTHSI XeMOCUHTETUYECKUX OaKTEepuid.

[TonsiTrie 06 €CTECTBEHHOM U MCKYCCTBEHHOM OTOOpaXx.
MexaHu3m U 3Ha4€HUE KPOCCUHIOBEPA.

o0k whE
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Knerounas Teopus u pa3BUTHE NMPEICTABICHUN O KIIETKE.
Crpoenne U GyHKIUH KICTOYHBIX CTPYKTYD.
HyxienHoBbIE KUCTIOTBL.

. MHOTOO0Opa3ue u OuoJoruyecKas poib yriaeBo0B.

. MHOTOOOpa3ue u OuosoruyecKast pojb JIUMHIIOB.

. CTpyKTypHas 1 XMMHUYECKas OpraHu3aiusi OpraHesul 3yKapuoTHUYEeCKON KIETKH.
. CraHOBIJIEHHE U Pa3BUTHE IBOJIIOIIMOHHBIX MPEJCTABICHUN B OMOJIOTHH.

3.5. Temsl npe3eHTanui

CTpyKTypHasi U XUMHUYECKasi OpraHu3alusl OpraHesul 3yKapuoOTHUECKON KIIETKU.
CraHOBIIEHHE U pa3BUTHE YBOJIOLMOHHBIX ITPEICTABICHUN B OMOJIOTHH.

Knerounas Teopust 1 pa3BUTHE NPEICTABICHUN O KIIETKE.

CrpoeHue U pyHKIUH KIETOYHBIX CTPYKTYD.

HyxkenHoBbIE KMCIIOTBI, X CTPOCHHUE U POJIb.

MHoroo0pasue 1 6noIoTHIecKast poJib YriIeBOIOB.

MHoroo0pasue u OnoIoTHIecKast poJib JIUMUIOB.

Hcropust OTKpbITHSA TpeXMEepHOH CTpyKTypsl Mosiekyiibl JIHK. Bknan P. ®@pankiun.
CtpykTypa onepoHa.

. [IpencraBneHre aHTUYHBIX YYEHBIX 00 3BOJIOLUU.

. DKOJIOTUSI XeMOCHHTETUYECKUX OaKTEpHiA.

. I[lonsiTue 00 eCTECTBEHHOM U HCKYCCTBEHHOM OTOOpaXx.
. IIpencraBienue o reHe SyKapHoT.

. MexaHu3Mm 1 3Ha4Y€HHE KPOCCUHTOBEPA.

. @oTocuHTE3 y OYpBIX BOJOPOCIECH.

. CtpoeHue u 0COOEHHOCTH OpPTaHU3aIlMH BUPYCOB.

OIIK-3: CnocobeH mpUMEHATh 3HAHHE OCHOB JBOJIOLMOHHON TEOpUH, HCIOIb30BATh
COBPEMEHHBIE MPEACTABICHHUS O CTPYKTYPHO-(DYHKIMOHAJIBHON OpraHu3alui TeHeTHIEeCKO IporpaMMbl
JKUBBIX OOBEKTOB W METOJIBI MOJIEKYJISPHOH OHOJNOTMH, TEHETHMKH W OWOJOTHW pa3BUTHA IS

HUCCICIOBAaHHUA MCXaHU3MOB OHTOI'CHE3a U q)HnoreHee,a B HpO(beCCI/IOHaHBHOI‘/'I JACATCIBHOCTH,

éna0ems.

- HaBbIKaMHU ITIOHMCKa I/IH(I)OpMaI_II/II/I 0 OMOJIOTMYECKHX 00BhEKTaX B PAa3JIMIHBIX UCTOYHUKAX

OIIK-5: CnocobGeH npuMeHSTh B MNPO(EeCcCHOHATBHON J1eATENbHOCTH COBPEMEHHBIE
IpeJICTaBICHUs] 00 OCHOBaX OMOTEXHOJIOIMYECKUX U OMOMETUIIMHCKUX MPOU3BOJACTB, F€HHOU

HHXKCHCPUH, HaHO6I/IOTeXHOJ'IOFI/II/I, MOJICKYJIAPHOTO MOACIINPOBAHUA,

énadems.
- HaBBIKaMU OpraHU3allMi HayYHO-UCCIIEI0OBATEIbCKON AEATEIbHOCTH

3.6. Bonnpochl K KOJIOKBHYMY

M e

Komnoksuym 1.

bronorus kak Hayka 0 )KHBBIX CHCTEMax.
CBs13b OMOJIOTUH C IPYTHUMH HayKaMH.
CoBpeMeHHbBIE METOIbI B OMOJIOTHH.
HcTopus pa3BuTHS OMOIIOTHH.



12.
13.
14.

15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.

CoBpeMEHHOE IPECTABICHUAE O JKUBBIX CUCTEMAX.

YpOBHU OpraHU3aLMy )KUBOU MAaTEPUU.

MonexkyJIspHO - FeHETUYECKUI YPOBEHb OPraHU3aLMY )KUBOU MAaTEpUU.
Opranu3MeHHbII YpOBEHb OpraHU3aluy )KUBON MaTepuu.
ITonyIAMOHHO - BUAOBOH YPOBEHb OPIaHU3ALUN KUBOK MaTEPUH.

. DKOCUCTEMHBIN YPOBEHb OPraHU3aLINU KUBOW MAaTEPHUU.
. Xumus xu3HU. OCHOBHBIE XMMHYECKHE DJIEMEHTHI JKUBBIX cHcTeM. OpraHoreHHbIe,

MakKpo-, MUKPO- U yJIbTPAMUKPO3JIEMEHTHL. VIX 3HaueHue B AKUBBIX CHCTEMaX.
OCHOBHBIE HEOPTraHUYECKNUE COETMHEHUS KUBBIX CUCTEM.

Oprannueckue BEIIECTBA B )KUBBIX CUCTeMaX. Y TJIeBOIbI. JIumu bl

benky, kak OCHOBHON CTPYKTYpPHBIH 2JIEMEHT >KMBBIX cucTeM. CBOICTBa, CTpOEHUE U
¢byHKIMU OENKOB.

Kocmuueckas ponb poTocunTesa.

CgeroBas ¢aza ¢potocuHTe3a. 3HaueHHUE (HOTOCUCTEM.

[ukn KanbBuHA. 3HaU€HUE U XUMU3M.

I'mukonu3. ®a3a 3aTpaThl SHEPTUH.

I'mukonus. da3a noaydyeHus: SJHEPrum.

[{ukn Kpebca.

OxucnutensHoe GochonmmpoBanme. XeMHOCMOC.

Komnoksuym 2
OcHOBHBIC OPTaHOUIBI KICTKHU. VX cTpoeHHE U (yHKITUH.

Xpomocomsl. Ix cTpoeHne U GyHKIUH.

I'eneTuka, Kak HayKa O HAaCJIEACTBEHHOCTH U U3MEHUMBOCTU. OCHOBHBIE MOHSATHS O TEHE.
3akons! I .M. Menpgens.

HeannenbHble B3aumoaecTBusl. KoMIieMeHTapHOCTb, SMIKUCTAa3, OIUMEPHSL.
XpomocoMHas Teopus HacieacreeHHocTH T.X. MopraHa.

[Tomynsiiust, Kak €IMHULIA 3BOJIIOLUH.

DKOJIOTHS KaK HayKa.

B3aumocBs3b 3K0JI0TUH, TOMYJIALUOHHOW OMOJIOTHH U TEHETUKH.

4. Mertoanuyeckue MaTepHAJIbl, OMNpeeJsONie NpPoHeIyPbl OLEHHMBAHUS 3HAHHIA,
YMEeHHH, HABBIKOB W (MJM) ONbITA [JIeATEJbHOCTH, XAPAKTEPHU3YIOLIMX ITaNbl
(¢popMupoBaHNs KOMIIETEHLHH.

4.1. Kpurepuu 0a11bHO-peiTHHIOBOM OLICHKH 3HAHMI

OcBoeHue AUCHUIUIMHEI ITPEAYCMATPUBACT CIICAYIOIIINEC (I)OpMLI TCKYLICTO KOHTPOJIA:

OmpocC u CO6CCCI[OB3HI/IC, AOKJIad, MPE3CHTAllUA, KOHCIICKT, KOJUIOKBUYM.

Tpe6OBaHI/I${ K OCI)OpMJ'ICHI/IIO " BBIITOJIHCHHIO BCEX MPEAYCMOTPCHHBIX KPUTCPHUCB

OLICHUBAaHUA U (i)OpM OTYCTHOCTH OTPAKCHBI B METOAUYCCKUX PEKOMCHAAINUAX.

MaxkcruManbHOE KOJIMUYECTBO 0aJIJIOB, KOTOPOE MOXKET HaOpaTh CTYJCHT B TE€UCHHE

ceMecTpa 3a pa3audHbie BUABI paboT — 70 6amioBs.

MaxkcumanbpHast cyMMa 0ajioB, KOTOPBIE MOXKET ITOIYYUTh CTYIEHT Ha dk3ameHe — 30

O6ayutoB. MakcumainbHasi CcyMMa 0ajlioB CTYICHTOB 10 U3y4aeMou nuciuruinae coctaniseT 100

OaJLI0B.

qDOpMOfI HpOMC)KyTO‘-IHOfI aTTeCTallMu ABJISICTCA DK3aMCH, KOTOpLII\/'I mpoxoauT B (bopMe

YCTHOI'O CO6CCCI[OB3HI/IH 110 BOIIpOCaM.



Ha sx3amene oOyuaromuiicsi 10JKEH AaBaTh pa3BepHYTHIE OTBETHI HA TEOPETHUECKUE
BOTIPOCHI, IPOSIBIISISE YMEHUE JENaTh CAMOCTOSATEIbHbIC 0000IIEHNUS 1 BBIBOIBI, IPUBOIS
JI0OCTaTOYHOE KOJIUYECTBO IPUMEPOB.

[IIxaja oneHUBAHUSA DK3aMeHa

Kpurepuit onenuBanus basnel

[TomHO pacKpeITO coepKaHNE MaTEpHaia B 00beMe IIPOrPAMMBbI; YETKO 23-30
Y TIPAaBHJIBLHO JJAHBI OTIPEACIICHUSI M PACKPBITO COCPKAHKE MOHSITHIA;
BEPHO MCIOJIb30BaHbl HAyUHbIE TEPMHUHBL; I JOKA3aTEIbCTBA
UCIIOJIb30BaHbI Pa3IMYHbIC YMEHUS, BBIBOIBI U3 HAOIIOICHUN 1
OTIBITOB; OTBET CAMOCTOSTEIbHBIN, UCIIOJIB30BAaHbI pPaHEee
IPUOOpPETEHHBIE 3HAHUS.

PackppiTO OCHOBHOE co/iepKaHuE MaTepHalia; B OCHOBHOM 14 - 22
MPABWIIBHO JIaHBI ONIPE/ICIICHUS TOHITHIA U UCTIOJB30BaHbI HAYUHBIC
TEPMHHBI; ONIPEACTICHUS MOHATUI HETIOIHbIE, TOMYIIEHbI
HE3HAYUTEIIbHBIC HAPYIIICHHS ITOCIICIOBATSIIEHOCTH H3JIOKCHHSI,
HeOOJIbIIINe HETOYHOCTH MPU UCTIOIB30BAHUU HAYYHBIX TEPMUHOB HIIH
B BBIBOJIaX M 0000IIEHUSX W3 HAOIIOACHHIA U OITBITOB.

YCcBOEHO OCHOBHOE CO/iepKaHKe yueOHOro MaTepuana, HO 5-13
U3JI0KEHO (PparMeHTapHO, HE BCETa IMOCIICIOBATEIILHO; ONPEACIICHUS
MOHITHI HEJOCTATOYHO YETKHUE; HE MCIIOIb30BAHBI B KAUECTBE
JIOKa3aTelIbCTBA BBIBOJIBI M 0000IIIEHHS U3 HAOJIIOACHUI U ONIBITOB HJIN
JIOTIYIIEHBI OITMOKH MPU UX U3JI0KEHUU; TOMYIICHBI OIIUOKU U
HETOYHOCTH B UCTIOJIH30BAaHUU HAYIHON TEPMUHOJIOTHH, OIIPEICTICHUH
TIOHSITHM.

OcHOBHOE coJiepKaHuE BOIIPOCA HE PACKPBITO; HE JIaHbI OTBETHI Ha 0-5
BCIIOMOT'aTeNbHBIE BOIIPOCHI; IOMYIICHBI IPyOble OIIMOKH B
OMpCACIICHUU HOH?ITI/If/'I, IIPpU UCIIO0JIb3OBAHHUHU TCPMUHOJIOTHH.

HToroBas mkaJia OueHUBAHUSA Pe3yIbTATOB OCBOEHUS U CHUIIIUHBI
Nrtorosas olieHKa 1O TUCHUILIMHE BBICTABIISIETCA 110 IPUBEACHHON HIKe mkane. [lpu
BBICTaBJICHUU UTOTOBOM OIICHKH IMPETO/IaBaTeNIeM YUUTHIBAETCS paboTa 00y4aromerocs B
TEYEHUE OCBOCHMS JUCIUIUIMHBI, @ TAKKE OLICHKA MO MPOMEXYTOYHOM aTTeCTALIUH.

bannel, noxy4eHHbIe CTYACHTOM IO TEKYLIEMY OreHKa B TpaAMLIMOHHON cUcTEMe
KOHTPOJTIO ¥ TPOMEKYTOYHOM aTTeCTaIlH
81 - 100 OTIINYHO
61 - 80 XOpOIIO
41 - 60 YIIOBJIETBOPUTEIIBHO
0-40 HEYJIOBJIETBOPUTEIBHO




