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1. IlepeyeHb KOMIETEHIUI ¢ YKAa3aHUEM 3TANOB UX GOPMUPOBAHUSA
B IIpoLecce 0CBOeHHs 00pa30BaTeIbHOM NPOrPaMMbl

KOI[ 1 HAMMCHOBAHHEC KOMIICTCHIIMHN

Oransl popMUpOBaHUS

OIIK-3: CnocobeH TpHMEHATH 3HAHWE OCHOB
IBOJIFOIIMOHHON TEOPUH, HCIOJIb30BaTh COBPEMCHHBIC
NPEACTaBICHUS O  CTPYKTYPHO-(pYHKIMOHAIBHOM
OpPraHM3alii  TeHETUYECKOW MPOrpaMMbl  HKHUBBIX
OOBEKTOB ¥  METOABl MOJIKYJISApHOW  Ouoioruw,
TEHETUKH M OHOJIOTHM PAa3BUTHUS Ui HMCCIICAOBAHUS

1. PabGoTra Ha y4eOHBIX 3aHATHAX
2. CamocTosTenbHas padota

MEXaHM3MOB  OHTOreHe3a u  (uioreHesa B
IpodecCHOHATIBLHON IeSTeIbHOCTH;

OIIK-5: Crniocoben MIPUMEHSITD B
npodecCHOHAIbHOM  JESTEIBHOCTH  COBPEMCHHBIC

NpEJCTaBICHUS 00 OCHOBaX OMOTEXHOJIOTUYECKUX H
OMOMEIMIIMHCKUX TPOU3BOJACTB, T'€HHOW HWH)KEHEpPHH,
HAaHOOMOTEXHOJIOTHH, MOJIEKYJISIPHOTO MOJICIIMPOBAHUS;

1. PabGoTra Ha y4eOHBIX 3aHATHIX
2. CamocTosTenbHas padota

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

OrneHuBaemble | YPOBEHb Oran Onucanue Kpurepuu [Mxana
KOMITETEHIIMM | c()OPMUPOBAHHOCTH (dbopmupoBaHUs nokazaTesen OLICHUBaHMs OLICHUBAHHMS
OIIK -3 IToporossrii 1. PaboTa Ha 3namuo Omnpoc u [Mkana
yueOHBIX 3aHATUSX | BOCIPOM3BEACHHE U cobeceoBaHme, | OLICHUBAHUS
(exummu, MOHMMAaHHME TIOJyYSHHBIX | JOKIa, orpoca u
nabopaTopHbIe 3HaHU. MIpe3eHTalH, cobecenoBaHMs.
3aHATHUS) Ymems KOHCIIEKT. Ixana
Pasznen 1-10 Usnarate u OLICHUBAHUSA
2.CamocTosiTensHas | KpUTHYECKH JIOKJIaJa.
pabora aHATM3UPOBATH kana
o0mmenpoheccnoHaIbHYIO OLICHUBAHMS
nHpopmanuio. TIPE3EHTAIHH.
[kana
OLICHUBAHHMS
KOHCIIEKTa.
IIponBuHyTHII 1. PaboTa Ha 3namuo Komnoxkeuym. Ixana
yueOHBIX 3aHITUSX | BOCIIPOHM3BEJCHUE U OLICHNBAHMS
(nexmmu, MOHMMaHHE TIOJTyYEHHBIX KOJJIOKBUYMA.
nabopaTopHbIE 3HaHMH, CIOCOOHOCTD
3aHATHS) MPOAHATM3UPOBATh UX C
Pasznen 1-10 CHCTEMHBIX ITO3HUIINH,

2.CamocTosgTeabpHas
pabora

OLICHUTH ITOJTHOTY U CBS3b
CO CMEXHBIMH
obyacTsIMH 3HaHHS,
Ymems

BBITIOJIHATH JICUCTBHS,
CBSI3aHHBIE C PEIICHHEM
MCCIIeJ0BATEIbCKUX
3a]1a4, NpeANoIaratonmx
MOJy4eHHEe HOBOTO
3HAHMS

Braodemw

HaBBIKaMH ITOHCKA
nndopmanuu o




OHOJIOrHYECKUX 00BEKTAX
B pas3JINYHBIX UCTOYHUKAX

OIIK-5

MEXaHU3MBbI PEAKIIUU
KIICTKH; OCHOBHBIC YEPTHI
CTpOCHUs, MeTaboII3Ma,
3aKOHOMEpPHOCTEH
BOCTIPOM3BO/ICTBA,
CIIeNMaIn3alliy KIETKH.
Ymemso

JlaBaTh
apryMEeHTHPOBAHHYIO
OLICHKY HOBOM
HHPOPMALIUH 110
OMOJIOTHYECKUM
BOTIPOCaM

Bnaoemo

HaBBIKAMU ITIOUCKA
HHPOPMALIIH O
OMOJOTHYECKUX 00BEKTAX
B PA3IMUYHBIX HCTOYHHKAX

[oporoBerit 1. PaboTa Ha 3namo Omnpoc u [xkana
yueOHBIX 3aHATUSIX | COBPEMEHHBIE OCHOBBI cobeceoBaHme, | OIICHUBAHUS
(rexmym, OMOJIOTHH KIIETKH; OKJIam, orpoca u
nabopaTopHbIE CTPOCHHE M PUHIIHUIT Mpe3eHTalus, cobeceoBaHuUs.
3aHATHS) KU3HEACATEILHOCTH KOHCIICKT. [Ikana
Pasznmen 1-10 KJIETKH. OLICHUBAHUSA
2.CamocrostenbHas | Yuems JIOKJIafia.
pabora W3narates u Ixana

KPUTHICCKH OLICHUBAHHMS
aHaJIM3UPOBATh TIPE3eHTAaIHH.
00mIenpoheCCHOHATBHYIO [kana
nHdopmanuio. OLICHUBAHHMS
KOHCIICKTA.

[IpoxBuHYTHIH 1. PaboTa Ha 3namo KomnoxkBuym. xana
yueOHBIX 3aHITUSX | €AMHCTBO U OLICHUBAHHUS
(nmexruu, MHOroo0pasue KOJUIOKBHYMA.
nabopaTopHbIE KJIETOYHBIX
3aHATHSA) THIIOB,

Pazmen 1-10 GdbyHIaMeHTaIbHbIC

2.CaMocTosTenbHas | MPUHIUIBI U YPOBHU

pabora OpraHM3ally,
pEryiaTOpHbBIE

IIkasa oueHMBaHUA ONPOCA U codeceTOBAHUS

Kputepuu onieHnBanus Bamer
CB00OOHOE BIIaJIEHNE MAaTEPUATIOM 2
JlocTaTouHO€ YyCBOCHHE MaTepuaia 1

HeynorierBoputensHOE YCBOCHHUE MaTepraia 0

MakcumanbHOe KonruecTBO 0amtoB — 20 (o 2 Gana 3a Kaxablil orpoc).

IIkana oneHNBAHUA KOHCIIEKTA

Kpurepun onienuBanus

bamel

9-10

KoHcnekT cocraBien no miany, co0t01aeTcs JOTHYHOCTD,
MOCJIeI0BATEILHOCTh U3JIOKEHHS MaTepualia, KaueCTBEHHOE
BHeltHee odopmieHre OO0yUaronuiics MOTHOCTHIO PACKPBLI
coJiepKaHue MaTeprasia B 00beMe, MPeTyCMOTPEHHOM ITPOTrPaMMOH,




W3JI05KWIT MaTepHras TPaMOTHBIM SI3bIKOM B OTIIPEACICHHON
JIOTUYECKOU MMOCIEI0BATEIIBHOCTH, TOUHO UCIIOIb3YsI
TEPMUHOJIOTHIO U CUMBOJIMKY; IPOJAEMOHCTPUPOBAII
c(hOPMHUPOBAHHOCTH H YCTOWYHBOCTh TIOJMyUYECHHBIX 3HAHUH.
Bo3MOXHBI 01HA-BE HETOYHOCTHU IIPU OTBETE HA JOIOJHUTEIbHBIE
BOIIPOCHI, KOTOPbIE OOYUAIOIIHMIICS JIETKO UCIIPABUII IO 3aMEYaHHIO
IIPEIoIaBaTelIsl.

KOHCIEKT BBINOJIHEH 110 IUIaHY, HO HEKOTOPBIE BOIIPOCHI PACKPBITHI 6-8
HE MOJIHOCTBIO, €CTh HeOoJIbIINe HeloueThl B padoTe. KoHcnekT
00y4aroIerocst UMeeT OJIMH U3 HeJIOCTATKOB: B M3JI0KEHUHU BOIIPOCA
JONyLIeHbI HEOOJIbIINE TPOOEIbl, HE NCKA3UBIINE COJCPKAHNUE
OTBETA; JAOIYIICHBI OWH-/1BA HE0YETA IIPU OCBELICHUN OCHOBHOIO
coJiepKaHUsA OTBETA, HE UCIIPABIICHHBIE 110 3aMEYaHUIO
IpenojaBaTesis; JOMYyIIEeHbl OIIMOKHN Ui OoJiee ABYX HEIOUETOB
IIPU OCBEILIEHUH BOIPOCOB, JIETKO UCIIPABJICHHBIE 10 3aMEYaHUIO
IIPEnogaBaTes.

[Tpu BBINOJIHEHNH KOHCTIEKTa HAOIF01aeTCsl OTKIIOHCHHUE OT TUIaHa, 1-5
HapylIeHa JOrMYHOCTh, OTCYTCTBYET BHYTPEHHSIA JIOTUKA
U3JI0KCHHUS, YIOBJICTBOPUTEIBHOE BHEIIHEE 0(hOPMIICHHE.
OO0yuaromuiicst HeTOJIHO PACKPBUT COJEP’KaHKUE BOIPOCa, HO
rokasaji o0Iee TOHUMaHUEe MaTepraa u MpoIeMOHCTPUPOBAIT
YMCHUA, JOCTATOYHBIC IJIA z[aaneﬁmero YCBOCHMUS MPOTrpaMMHOTO
MaTepHualia; MIMeeT 3aTPyTHCHHS WK JOIMYCTHII OITHOKH B
OIPCACIICHUN HOHSITPIﬁ, HCITI0JIb30BAHUU TCPMUHOJIOTHH.

O6yqa}ou11/11710>1 IIOoKa3saj IIOJIHOC HE3HAHUEC M HCIIOHMMAaHHUC 0
HU3y4acMOIro Marcpurajia 1o JUCHUINIMHEC, TEMa HE PACKPhITA,
HCYIOBJIICTBOPHUTCIIbHOC BHCIIHCC Od)OpMJ'IeHI/Ie.

Ikaa oueHUBaAHUA KOJJIOKBUYMA

Kpurepuu onieHnBaHus bansr
CB000IHOE BJIaJIEHHE MAaTEPUATIOM 11-15
JlocTaTouHO€E YCBOGHHE MaTepuaia 6-10

IToBepXHOCTHOE YCBOCHHE MaTepHaa 0-5

MaxkcuManbHOe KonnuecTBo 0aoB — 30, 3a 2 KOJUTOKBUYMA.

IlIxaja oneHMBAHUA BBLINOJHEHUS J0KJIaa

Iloka3arenn bamn

JlokJtam COOTBETCTBYET 3asIBJICHHOM TEME, BBIMIOJIHEH C IPUBJICYEHUEM 5
JIOCTATOYHOTO KOJIMYECTBA HAYYHBIX U MPAKTUYECKUX UCTOYHUKOB IO
TEMEC, MaruCTpaHT B COCTOSAHUN OTBETHUTH HAa BOIIPOCHI IO TEME
JIOKJIajia.

Jlokaa B 1IeJIOM COOTBETCTBYET 3asIBJICHHOM TeMe, BBITTOITHEH C 2
MIPUBJICYEHUEM HECKOJIbKUX HAYYHBIX U IPAKTHUECKUX HCTOYHUKOB 10
TeMe, CTY/ICHT B COCTOSTHUM OTBETUTDH Ha YacTh BOTIPOCOB IO TEME
JIOKJIaia.

JlokJtaT He COBCEM COOTBETCTBYET 3asIBJIEHHOW TEME, BBITIOJIHEH C 1
WCIIOJIb30BAaHUEM TOJIBKO | WM 2 UCTOYHUKOB, CTYJIEHT JOIYCKAeT
OIHI/I6KI/I HpI/I HN3JI0KCHUN MaTepI/Iana, HC B COCTOSHHUU OTBCTUTH HA
BOIIPOCHI IO TEME JIOKJIAJIa.




HIkajna oueHUBaHUSA BBINOJHEHUS MPe3eHTALUN

Ilokazarens bann
[IpencraBnsiemas nHPOpPMAITIS CHCTEMAaTU3UPOBAHA, TTOCIIEA0BATEIbHA 5
u Jjoruyecku cBszaHa. [Ipobrmema packpeitTa momHOCTBIO. IlHpoko
HCIIOIB30BaHbl BO3MOXKHOCTH TexHooruu Power Point.
[IpenacraBnsiemass wuHpOpManus B IEJIOM CHUCTEMaTU3HPOBAaHA, 2
IOCJIe/IOBAaTeIbHA W JIOTUYSCKH CBS3aHAa (BO3MOJXKHBI HEOOJIBIINE
otkioHeHus1). I[IpoGimema packpbeita. B0O3MOXKHBI HE3HAYUTEIbHBIE
omnOku npu opopmienun B Power Point (1e 60omee 1Byx).
[IpencraBnsiemass wHpOpManus HE CHCTEMaTH3UPOBaHA W/WIA HE 1
CoBceM TocienoBatenbHa. [Ipobiema packpbiTa HE MOJHOCTHIO.
BrIBOIBI HE cenaHbl HIIM HE 000CHOBAHBI. BO3MOXKHOCTH TEXHOIOTHH
Power Point ucronp30BaHb! JIAIIL YACTHYHO.

3. KoHTpoabHbIe 3aJaHUA WJIH HHbIe MaTepHaIbl, HEOOXOTMMbIE JIJIsI
OlleHKM  3HAHWil, YyMeHMii, HAaBBIKOB M  ONbITA  /JAeATEJbLHOCTH,
XapakTepusywmux JTanbl (GopMHpOBaHUSI KoOMIleTeHIHMii B Tmpouecce
OCBOEHHUSI 00pa30BaTeIbHOI MPOrpaMMblI

Texymuii KOHTPOJIb YCIIEBAEMOCTH MMEET LEJIbI0 OLEHUTh CUCTEMAaTUYHOCTh Y4eOHOM
paboThl 0OyUaroLerocs B TEUCHUE CEMECTPA.

OIIK-3: CnocobeH nmpUMEHSATh 3HAHHE OCHOB 3BOJIOIMOHHON TEOPUU, UCHOIH30BATh
COBPEMEHHBIE MPEICTABICHUS O CTPYKTYPHO-(YHKIMOHAJIHHONH OpraHW3aluyd TE€HETHYECKOU
MPOrPaMMBbl JKUBBIX OOBEKTOB M METOJbl MOJICKYJISIPHON OHOJOTHH, T€HETHUKU U OHOJOTUU
pa3BUTHS UIsI UCCIICOBAaHUS MEXAaHM3MOB OHTOTeHE3a W (uiIoreHe3a B MpodecCHOHANTBHOM
JESTEIIBHOCTH;

3Hamb:

- COBPEMEHHBIE OCHOBBI OMOJIOTUH KJIETKU; CTPOCHUE U MIPUHIUIT KU3HEAEATEIbHOCTH KIIETKH.

OIIK-5: CrnocobeH mNpUMEHATh B NPO(PECCHOHANBHOM AEATENIbHOCTH COBPEMEHHBIE
IpeJICTaBICHUs] 00 OCHOBaX OMOTEXHOJIOIMYECKHX M OMOMEAMIIMHCKHX IPOU3BOJICTB, T€HHOMN
UH)XEHEPUH, HAHOOMOTEXHOJIOT U, MOJIEKYJISIPHOTO MOJIEIIMPOBAHMS;

3HamMb:

- €IMHCTBO M MHOrooOpa3ue KJIETOYHBIX THUIOB, (DyHIaMEHTaJbHbIE MPUHLUIB U YPOBHU
OpraHM3aly, pETYyJISTOPHbIE MEXaHU3Mbl PEaKUUU KIETKHW; OCHOBHBIE YEPThl CTPOEHUS,
MeTaboIM3Ma, 3aKOHOMEPHOCTEH BOCIIPOM3BOICTBA, CIICUATU3AIIUHN KIICTKH.

3.1. Bonpocs! 1151 onpoca u cobeceq0BaAHUS

1. Buonorus kak cucTteMa HayK O JKMBBIX cucTeMax. Vcropusi pa3BUTHS OHMOJIOTHYECKOM
HAayKH C aHTUYHOCTH JI0 HAIIUX JHEH.

2. OCHOBHBIC OWOJIOTHUECKHE OTKPBITUS M JIOCTDKEHHUSA. 3apyOekHbIe W OTECYCCTBCHHBIC
y4eHbIe-0MOJIOTH.

3. OcHOBHbIE OMOIOTUYECKUE AUCIUTUIHNHBI. CBSA3h OMOJIOTUHN C IPYTUMHU HAYKaMHU.

4. Tlousarue xu3nu. [loHATHE O )KUBBIX cucTeM. Pa3HuIla TOHSITUN KUBBIX CUCTEM, KU3HU U
JKUBBIX 00BEKTOB.

5. CBoiicTBa KUBBIX CUCTEM. Y POBHU OPTaHU3AIUH KUBBIX CUCTEM M KUBOI MaTEpHH.

6. XuMmHUYecKre KOMIIOHECHTHI )KUBBIX CHCTEM.
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31.
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OpraHoreHHsle, Makpo-, MUKpO-, YJIbTPAMUKPO3IEMEHTHl U (DOHOBBIE 3JIEMEHTHI KHUBBIX
cucreM. MIx posb B pa3BUTUH KUBOU MaTEPUHU.

Heopranunueckue BeniecTBa KIeTKH.

Bona, xak riiaBHOE HEOpraHMYECKOe BEIIECTBO W OydepHas cpema KHUBBIX CHCTEM.
®Pu3nyecKue ¥ XUMUYECKUE CBOMCTBA BOJBL.

MuHepanbHble COM U UX 3HAUEHHE B )KMBBIX CUCTEMAX.

Opranuyeckue BelecTBa )KUBbIX CHCTEM.

benku, nunupl, yriaeBosl 1 HyKJIEMHOBbBIE KMCIOThL. MIX cocTaB, CTpyKTypa U CBOHCTBA.
CoBpeMEeHHOE TNpeicTaBiIeHrue 0 cTpoeHruu MoJiekyiibl JIHK.

ITpokapuoTnueckas u 3ykapuoTuueckas kiaeTka. CBoCTBa, CTPOSHUE U pa3Inyusl.
Knaccugukarus npo- 1 3yKapruoT, OCHOBHBIE TPYIIIIHL.

Hexnerounsie ¢popmbl )xu3HU. BUpycsl — ctpoeHue u pasHoooOpasue.

CoctaB U CTpOEHUE JKMBOTHOM M PpACTUTEIBHOM KJIE€TOK. Pa3nuuus B CTpoeHHM
pPAacTUTENbHON U )KUBOTHBIX KJIETOK.

CrpoeHue 1 GyHKIUH [J1a3MaTHUYECKOM MEMOpPaHBbI U, COIEPKAILNXCSI HA €€ IIOBEPXHOCTH,
OETIKOBBIX KOMIUIEKCOB.

Crpoenuie U pyHKUIUHU KIETOYHON CTEHKU PACTUTEIbHOM KIICTKH.

CocTtaB U QyHKIIUU HUTOIIA3MbI KIETKH, OCHOBHBIE €€ KOMIIOHEHTHI M UX 3HAYCHHE.
Crpoenrie U (QyHKIMH IBYMEMOpAHHBIX OPTraHOWIOB (MHUTOXOHIPWH, IMPOILUIACTHIIBL,
ATHOIIACTBI, XJIOPOIUIACThI, XPOMOIUIACTHI, JIEHKOIUIACT, MPOTEUHOILIACT, 3JIaHOIIaCT,
aMUJIOTIIACT, CTATOJIUT).

Ctpoenue u pyHKuH ogqHOMeMOpaHHbIX opranonnoB (JI1P (rmagkuii u mepoxoBarbiii),
Anmnapat ['onbaku, BE3UKYJbI, JIM30COMBI, HEPOKCHUCOMBI, BaKyOJIM PACTUTENIBHBIX U
KHUBOTHBIX KJIETOK).

Crpoenue u GyHKIIMH HEMEMOpPaHHBIX OPraHOMIOB (PUOOCOMBI, INTOCKENET, KJIETOUHBIN
LIEHTP, OCHOBHBIE OPTaHOUbI IBUKEHUS (PECHUYKH, )KIYTUKH U Jp.)).

Crpoenue, pyHKIMHM U BUABI KJIETOUHBIX BKIIOUEHHH (TpopuUecKue, CEKpETOpHbIE U
HKCKpPETOPHBIE).

Opranuzanys HacleJCTBEHHOro anmnapara kieTku. CTpoeHue M (QyHKLIHH XPOMOCOM,
BU/JIbI U THUIIBI XPOMOCOM.

Onpenenenue noustus «l'eny», knaccudukanus reHoB. COBpeMEHHOE COCTOSIHUE TEOPUU
TEHOB.

CrpykTypa reHa 3yKapuoTH4YECKON M MPOKapHOTHUYECKON KIETKH. Anmapar OMOCHHTE3a
Oemnka (perIuKays, TPaHCKPUIILUS, TPAHCIISILINSA).

CoBpemeHHoe IpeicTaBIeHne OMOCUHTE3a Oesika MPOKAPUOTUYECKUX U DYKAPUOTUUECKUX
KJIETOK.

ABTtoTpodHOe nutanue. Yuenue o porocuntese. Kocmuueckas poib porocuHresa.
Uccnenoanuss K. A. TumupsizeBa o ¢orocunrese. CBeroBas (aza doTocuHTE3A,
MOCJIEI0BATEIBHOCTD ATANOB U POJIb (POTOCKCTEM B mpoliecce (POTOCHHTE3A.
Henuknuyeckuii moTok 3mekTpoHoB. HukoTmHamupaneHMHauUHYKIeoTHIpOChAT, Kak
IPOTOHHBIN MEPEHOCUYHK U CBSA3YIOIIMNA 3JEMEHT CBETOBOM (a3bl. IIpoyKThl CBETOBOI
¢a3sl poToCHHTE3A.

TemnoBas (asza porocunreza. Xumusm nukiia KaiapsuHa.

Ponp pubynozobuchocdarkapdbokcunazpl B MPUCOSAMHEHUM AMOKCHIA Yriepoja Hu
HUKIMYHOCTH TEMHOBOM (ha3bl. OCHOBHBIE MPOTYKTHI TEMHOBOM (ha3bl (poTOCHHTE3A.
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XemocuHTe3.  Buasl M MexaHuW3Mbl ~ XemMocuHTe3a.  OCHOBHBIE  TPYIIIbI
XEMOCHHTEZUPYIOIIUX OPraHu3MOB.

Knerounoe npixanue. YrineBoabl, Kak AblXaTeJIbHBINA CyOCTpar.

['ukonuTHYECKOE pacIlieINIEHUE TIIFOKO3bl. XUMHU3M [JIMKOJIU3a.

®da3bl rmkonu3a (pa3za MHBECTHIIMH YHEPTUH, (a3a MOTydSHUS SHEPTUN ).

AspoOHBIN 1 aHAPPOOHBIN TITMKOIN3, OCHOBHBIC OTJIMUMA. bpoxkeHue.

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

OxucnutensHoe GpochopunupoBanue. INEKTPOHHO-TPAHCIIOPTHAS LETb.

Xemuocmoc. Mexanusm padbotsl AT®D-cuHTETa3bI.

I'enetnka kak Hayka. KpaTkas UCTOpHUS Pa3BUTHS T€HETUKHU.

OcHoBHbIE  reHeThueckue  noHATtus. Dopmbl  u3MeHuuBocTd.  lloHsTHEe O
HACJICICTBEHHOCTH.

3akoHOMEpHOCTH HacnenoBaHus npusHakoB I'. . Mennens. Kparkas Ouorpadus I'. U.
Mennens. Bknaa I'. . Mennens B OM0OIOrHuecKkyro HayKy.

I'' 1. Mennens xak OOUH M3 OTIIOB-OCHOBAaTelIed reHeTUKH. 3akoHbl . M. Mennens.
IToHsATHE YUCTOTHI AJUIEIIEH.

AHanu3upyrolee ckpenuane. MoHO- U TUTHOPUIHBIE CKPEIIIMBAHUS.

Heautenbubie B3aumoneiicTBUs TeHOB. KomIiuieMeHTapHOE B3aWMOJICHCTBHUE TE€HOB,
CTaH/IAPTHOE PACLIECIUICHUE U €TI0 MPUMEPBHIL.

JIOMHUHAHTHBIN ¥ PELUECCUBHBIN ANMCTa3. Paciiemienue u npumMepsl.

[TonumepHoe B3anmopeicTBue reHoB. KyMynsTUBHAsE U HEKyMYJSITUBHAs MOJIMMEPUS,
pacuIeIIEHHE U IPUMEPBIL.

Bo3nukHoBeHue xu3HU. OCHOBHBIE TUIIOTE3bI M TEOPUU IIPOUCXO0KICHUS KU3HHU.
I'unoresa «mupa PHK». buoxumuueckas 3Boso1usl.

Oponrorust 4yenoBeka. OCHOBHBIE MpeNCTaBICHHUs 00 JBONIOLMU 4YenoBeka. [Ipenku
COBPEMEHHOTO YEJIOBEKA.

HcTopus sBomounonHbix uaeil. [Ipeacrasnenue o6 spomronuun mupa jao K. b. Jlamapka.
Pa6ots! K. JIunnes o xuBom. IBomtonnonnbie npeacrasienus K. b. Jlamapka.

Uctopusa otkpeitust Teopun 3Bomonuu Y. P. JapBuna. «IIpoucxoxaeHne BUIOB IMyTEM
€CTeCTBEHHOTo 0TOopa, unu CoxpaHeHHs OIarompusITCTBYEMBIX MOpoa B Oopbbe 3a
JKU3HbY», KaKk OCHOBHOU Tpyn Y. P. JlapBuHa.

CuHTeTHuecKkasi Teopus SBOIIOLNH.

DKoJiorus Kak Hayka. MIcTopusi BOSHUKHOBEHHUS U Pa3BUTHS IKOJIOTMYECKON HAYKH.
Paznensl sxonoruu. [lonsarue o Guo3koaorum.

CtpyKTypa 3KocHUCTeM. XapaKTepUCTUKa OMOTUYECKUX U aOMOTHYECKUX (PaKTOPOB M UX
BJIUSTHUE HA KUBBIX CYIIECTB.

DKOJIOTHYECKHE KAaTeTOPHH OPraHU3MOB, TPOPUYECKHE OTHOIICHHUSI B OWOIIEHO3aX,
MULLEBBIC LETH.

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

3.2. TeMbI 111 KOHCTIEKTHPOBAHUA

Pa3zgen 1. Beenenue.



1.1. Buonorust Kak cucreMa HayK O >KUBBIX cHcTeMax. McTopust pa3BUTHSI OMOIOTHYECKOM HayKH
C AQHTUYHOCTH J0 Hamux JaHeH. OCHOBHBIE OMOJIOTMYECKHE OTKPBITHS U JIOCTHIKEHUSI.
3apy0OexHble W OTCUECTBEHHBIC Y4eHbIe-Ononorun. OCHOBHBIE OMOJOTUYECKHE IUCIUILIAHBIL.
CBs13b OMOJIOTHH C APYTUMH HAyKaMHu.

1.2. ITonsarue >xu3uu. IIoHATHE O KHMBBIX cUCTeM. Pa3HUIIA ITOHATUM >KUBBIX CHCTEM, KU3HH U
JKUBBIX 00BEKTOB. CBOMCTBA JKMBBIX CHCTEM. YPOBHHM OPTaHM3AIlMU XKUBBIX CHUCTEM W YKUBOU
MaTepHH.

Paszngen 2. Xumus KU3HH.

2.1. XuMHYeCKHE€ KOMIIOHEHThl JKHBBIX cHCTeM. OpraHoreHHble, MakKpo-, MHKpO-,
YIBTPAMHUKPOIIEMEHTH U (DOHOBBIC AJIEMEHTHI KHBBIX CUCTEM. VX poOIlb B pa3sBUTHH >KHBOU
Marepur. Heopranuueckue BeiiecTBa KIeTKU. Boja, Kak riiaBHOE HEOPraHUYECKOE BEUIECTBO U
OydepHas cpema kuBbIX cucreM. DU3MUECKHEe U XUMHUYECKUE CBOWCTBA BOIbI. MUHEpaIbHBIC
COJIM M UX 3HAYCHHE B >KUBBIX cHcTeMax. OpraHu4ecKkue BEIIECTBA KUBBIX cUCTeM. benku,
JUTIUBI, YTIEBOABI U HYKJIEMHOBBIE KUCTOTHL. MIX cocTaB, cTpykTypa u cBoiicTBa. COBpEeMEHHOE
IpeacTaBieHue 0 cTpoeHun Mosekynsl JTHK.

Pa3znen 3. PaznooOpa3ue Knu3nm.

3.1. IlpokapuoTuyeckas u dyKapuoTHdeckas Kierka. CBOICTBa, CTpPOCHHUE U Pa3IUYUSL.
Knaccudukanus npo- u 3ykapuoTt, OCHOBHbIE Tpyninbl. Heknetounsie popmbl ku3Hu. Bupycsl —
CTPOCHHE U Pa3HOOOpa3MeE.

Pa3nen 4. CTpykTypHasi opranu3zanms KJIeTKH.

4.1. CoctaB 1 CTpOEHUE KUBOTHON U PaCTUTEIbHOMN KIETOK. Pa3nnuns B CTpoeHUM pacTUTENbHOM
Y JKUBOTHBIX KJIETOK. CTpoeHHE U PYHKIUH TUIa3MaTHIECKON MEMOpaHbI U, COIEpKAIINXCS Ha ee
IIOBEPXHOCTH, OEKOBBIX KOMILIEKCOB. CTpoeHne U GYHKLUUHU KIETOYHOH CTEHKH PACTUTEIbHON
kietku. CoctaB W (QYHKIMH IHUTOILIA3Mbl KJIETKH, OCHOBHBIE €€ KOMIIOHEHTHI M MX 3HAYCHHE.
Crpoenue 1 GyHKINU JByMEMOpPaHHbBIX OPraHOUA0B (MUTOXOHIPHH, TPOILIACTH/IbI, 3THOIIACTHI,
XJIOPOIIJIACTBI, XPOMOILIACTBI, JIEWKOIUIACT, MPOTEHHOILIACT, 3JaioIuIacT, aMWIOIIIACT,
craronuT). Crtpoenne u (QyHKIMM oaHOMEeMOpaHHBIX opraHouzoB (OIIP (rmagkuit u
niepoxoBaThiil), Amnmapar ['ombIkKM, BE3UKYJbl, JIM30COMBI, MEPOKCHCOMBI, BaKyOJIU
pPACTUTENBHBIX M JKUBOTHBIX KiIeTOK). CTpoeHHe M (YHKIMHM HEeMEeMOpaHHBIX OpraHOUOB
(pubOCOMBI, ITUTOCKENET, KJIETOUHBIM LIEHTP, OCHOBHBIE OPIaHOWJAbI JBMKEHUS (PECHUYKH,
KIyTUKH u Ap.)). CTpoeHue, (QyHKIMM M BUABI KJIETOYHBIX BKIIOUEHHMH (Tpoduueckue,
CEKPETOPHBIE U IKCKPETOPHBIE).

Paszgea S. HenmpepbIBHOCTD KU3HU.

5.1. Opranu3zanus HaclIeJCTBEHHOTo anmnapara kieTku. CTpoeHne u QyHKIIUA XPOMOCOM, BUBI U
tunbl  XpoMocoMm. Ompenenenue mnouatus «l'en», kinaccudukanus reHoB. COBpeMEHHOE
COCTOSIHME Te€OpUH reHOB. CTpPyKTypa reHa 3yKapUOTHUECKOW W MPOKAPUOTHUYECKON KIETKH.
Anmapar OuocuHTe3a Oenka (peruiMKanus, TpaHCKpurus, TpaHcisius). CoBpeMEHHOE
MpeICTaBICHHe OMOCHHTE3a Oellka MPOKAPUOTHUECKUX B SYKAPUOTHUECKHUX KIIETOK.

Paspnen 6. [Iutanne opraHu3mMos.

6.1. ABtorpodHOe mnmTaHue. Yuenue o ¢orocunteze. Kocmuueckas posib (oTOCHHTE3A.
UccnenoBanuss K. A. TumupszeBa o d¢otocunrese. CperoBas (aza (oTocuHTE3A,
MOCJIEI0BATENBHOCTD ATANOB M pojb (poTocucreM B mporecce GorocuHTe3a. Hemuxnmmyeckuit
MOTOK 3J1eKTpoHOB. HuKoTHHAMuAaIeHUHANHYKIeoTuAGocdaT, Kak MPOTOHHBIM MMEPEHOCUUK U
CBSI3YIOIIMH 351eMeHT cBeTOBOH (ha3bl. IIpoykThl cBeTOBOM (as3bl poTocuuTesza. TemHoBas ¢aza
¢dorocunTeza. Xumusm 1ukiaa KaneBuna. Ponp  pubynozobucdocdarkapOokcunassl B
NPUCOECTUHEHNU JUOKCHA YIIIEpOAa U LUKIMYHOCTH TeMHOBOH (a3bl. OCHOBHBIE MPOIYKTHI
TeMHOBOH (ha3bl (OTOCUHTESA.



6.2. XemocuHTe3. Buapl 1 MmexaHu3mbl xeMocuHTe3a. OCHOBHBIE TPYIIIBI XEMOCHHTE3UPYIOLIUX
OpraHU3MOB.

Pazgen 7. Ucnosib30BaHMe JHEPTUH KUBBIMU CHCTEMAMM.

7.1. Kiierounoe npixanue. YTIIEBOIbBI, KaK JbIXaTeIbHBIN cyOcTpar.

7.2. I'TUKOMUTHYECKOE PACIICIUICHUE TIIFOKO3bl. XUMHU3M Tiukoiau3a. das3wl riaukonusa (dasza
MHBECTULMN SHEPruH, (aza TOJIYUYCHUS OHHEPruu). A’poOHBIA U aHA’IPOOHBIM TIIMKOJIN3,
OCHOBHBIE OTJINYUs. bpoxeHue.

7.3. Hukn Kpebca. XumMusm u poJib LUKJIA B MPOLECCE TOTYUCHHS SHEPTUU )KUBBIMU CUCTEMaMHU.
7.4. OxucnurenbHoe (GochopuIupoBaHue. IICKTPOHHO-TPAHCIOPTHAS IEMb. XEMHOCMOC.
Mexanusm pabotsl AT®-cunTeTasbl.

Pa3nen 8. HaciieicTBEHHOCTh U M3MEHYUBOCTH OPraHU3MOB.

8.1. I'enetuka kak Hayka. KpaTkas uctopusi pa3BuTusd reHETUKH. OCHOBHBIE T€HETHYECKHUE
noHsituss. Dopmbl  U3MEHUYMBOCTH. [loHSTHE O HACIEACTBEHHOCTU. 3aKOHOMEPHOCTHU
HacienoBanus npusHakoB . M. Menaensa. Kpatkas ouorpadus I'. . Mennensa. Bxuag I'. H.
Mengens B Ononorudeckyro Hayky. ['. 1. MeHmens Kak OWH U3 OTIIOB-OCHOBATEICH TCHETHUKH.
3akonsl I'. 1. Menpaens. [lonsTue 4ucToThl amieneil. AHanu3upyrolee ckpemupaiue. MoHo- u
JTUTHOPUTHBIE CKPEIIMBAHUS.

8.2. HeannenpHble B3auMojecTBUS TeHOB. KomiieMeHTapHOE€ B3aMMOICHCTBUE T'E€HOB,
CTaHJApPTHOE paCUICIUICHUE W €ro IpuMepbl. JIOMHUHAHTHBII M PpELECCUBHBIA 3IIMCTA3.
Pacmennienue u  npumepsl. [lomumepHoe B3aumopaeiictBue reHOB. KymyndTtuBHas u
HEKYMYJISITUBHAS TTOJIMMEPUS, PACLIEIITIEHUE U TIPUMEPBI.

Pa3nes 9. DBoJsrronus — HCTOPHUS KU3HH.

9.1. Bo3HukHOBeHuUE u3HU. OCHOBHBIE THUIIOTE3bl U TEOPUH IIPOUCXOXKACHUA )KU3HU. [ unoresa
«vupa PHK». buoxumudeckast 3BOIFOLUS.

9.2. Dpomouus uyenoBeka. OCHOBHbIE IpeAcTaBiIeHUs 00 »3Bosouuu uernoBeka. Ilpeaxu
COBPEMEHHOTO Y€JI0OBEKA.

9.3. Ucropus sBomonuonHblx uaen. [Ipencrasnenue o6 spomonuu mupa 1o XK. b. Jlamapka.
Paborer K. Jlunnes o xuBoM. OBomonuoHHble npenctaBienus K. b. Jlamapka. Hcropus
OoTKpbITHs Teopun 3Bomouun Y. P. JlapBuna. «lIponcxoxneHne BUAOB IIyTEM €CTECTBEHHOTO
otOopa, min CoxpaHeHus! 01aronpusTCTBYEMbIX ITOPOJ B 00phOE 3a KM3HBY», KAK OCHOBHOM TPyl
Y. P. JJapBuHa.

9.4. Cunretnyeckasi TEOpHS 3BOJIOLUY.

Pa3znen 10. Opranusm u okpy:kamomas cpeaa.

10.1. Oxonorus kak Hayka. MicTopusi BOSHUKHOBEHMSI M Pa3BUTHUS SKOJIOITMUECKON HayKH. Paznesnbl
skosioruu. [lonstue o 6uoskonoruu. CTpykTypa 3KOCUCTEM. XapaKTepUCTUKAa OMOTHYECKUX U
abuoTnyecknx (HaKTOpOB M HUX BIUSHHE HA JKUBBIX CYIIECTB. ODKOJOTMYECKHE KaTeropuu
OpraHu3MoOB, Tpo(dHUUecKHe OTHOIIEHUs B OWOIIEHO3aX, TmuieBble 1end. OCHOBHBIE
IKOJIOTMUYECKUE 3aKOHBI. [ToHsITHE 30HBI ONTUMYMA.

3.3. Bonpocsl K 3K3aMeHy
PaznooOpa3ue xu3nu Ha 3emiie. CpaBHUTEIbHAS XapaKTEPUCTUKA TPOKAPUOT U SYKapUOT.
HememOpanHbIe opraHou bl dyKapHoTHUECKOU KIeTKH. CTpoeHne U PyHKITUH.
OnHoMeMOpaHHbIe OpPTraHOM bl SYKapUOTHUECKOH KIeTKU. CTpoeHue U (QyHKIUH.
JIBymeMOpaHHbIe OpraHOM Ibl 9yKapHOTHUECKOH KieTku. CTpoeHue u GyHKIHH.
TpaHcriopTHBIE OpraHOU/IBI SyKapuOTHUECKOH KiIeTKH. CTpoeHue U QyHKIUH.
OHaocuMOMOTHYECKas TEOpHus, Kak Beyllas 5SBOJIOLMOHHAS TEOPHUs MPOMCXOXKICHUS
JYKapUOTHYECKHUX KJIETOK OT MPOKAPUOTHUYECKUX OPTraHU3MOB.

7. Hexnerounsie ¢popmbl )xu3HU. Bupychl: coctas, ctpoenue. BupycHsie 3aboneBanusl.

SouhkrwdE



8. PasnooOpasme xu3Hu Ha 3emiie. bakTepun Kak THUIWYHBIC TPEICTABUTEIU MPOKAPHOT.
bakrepuanbHabie 3a001€BaHUS.
9. buosnorus xak Hayka 0 )KHBBIX cucTeMax. CBs3b OMOJIOTHHU C IPYTUMHU HAYKaAMH.

10. HUcropus pazsutus 6uonoruu. CoBpeMeHHbIE METO/IbI B OMOJIOTHH.

11. CoBpemeHHOE MpEICTABICHUE O )KUBBIX CUCTEMAaxX. Y POBHU OpraHU3aliu )KUBOM MaTepUH.

12. Xumus xu3Hu. OCHOBHBIE XUMUYECKUE JIEMEHTHI JKUBBIX cucTeM. OpraHoreHHbIe, MaKpo-,
MHUKPO- U YIBTPAMUKPOIJIEMEHTHI. MIX 3HaueHUE B )KUBBIX CUCTEMAX.

13. OcHOBHBIE HEOPTaHUYECKHUE COSIMHEHUS KUBBIX clcTeM. OpraHnyeckue BEIIeCcTBa B JKUBBIX
cucreMax. YriueBoanl. JIMITUaL.

14. benku, Kak OCHOBHOH CTPYKTYPHBIM 3JIEMEHT JXKUBBIX cucTeM. CBOWMCTBa, CTPOCHUE H
GyHKIIUM OEIKOB.

15. Kocmugeckas pois ¢porocunTe3a. CBetoBas aza porocunresa. 3Hauenue porocucrem. Lk
KanbBuHna.

16. I'muxonm3. Pa3za 3aTpaTsl 3HEprun. Pasza MoIydeHHs SHEPTHH.

17. Hukn Kpebca. XuMu3M U 3HaYCHHE IS TOCIEAYIONIUX STATIOB ITOJYICHUS YHEPTUH.

18. OkucnutenbHoe GochonrpoBanHme. XeMUOCMOC.

19. OcHoBHBIE OpraHoub! KIeTKU. MXx cTpoenue u pyHKIUU.

20. Xpomocomsbl. Mx ctpoenue u GpyHKIUU.

21. T'eneTnka, Kak HayKa O HACIEJACTBEHHOCTH M U3MEHUMBOCTH. OCHOBHBIE MTOHSATHS O TEHE.

22. 3axonsl .. Menpens.

23. HeamtenpHble B3anMoeicTBHS. KOMITTIEMEHTApHOCTD, MHCTA3, TOJIMMEPHSL.

24. XpomocomHas Teopus HacnencTBeHHocTH T.X. Moprana.

25. Tlomymnsatust, Kak eTUHUIA SBOJTFOIIH.

26. DKojorus Kak Hayka. B3anMOCBsI3b 9KOJIOTHH, TOMYJISAIMOHHON OMOJIOTHH U TEHETHUKH.

OIIK-3: CrnocobeH NMpUMEHATh 3HAHHWE OCHOB 3BOJIIOIMOHHOW TEOpPUH, HMCIIOJIb30BATh
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYPHO-(YHKIIMOHAIbHOW OpraHU3alMl TE€HeTHYEeCKON
MPOrPaMMBbl JKUBBIX OOBEKTOB M METOJbl MOJICKYJISPHON OHOJOTHH, T€HETHKH W OHOJIOTUHU
pa3BUTHS JUIsl MCCIIEAOBaHUS MEXaHM3MOB OHTOreHe3a M (uiIoreHe3a B MpPOoQecCHOHATbHOU
JIeATEIbHOCTH;

ymemp:

- M3JIaraTh U KPUTHYECKH aHATU3UPOBATH 00IIenpodeccuoHaNbHYI0 HH(OPMALIUIO.
- BBINIOJIHATH JICUCTBHUS, CBA3aHHbIE C PEIIEHUEM HCCIIEA0BATEIbCKUX 3a/1a4, PEANOIaralonmx
IIOJIy4YE€HUE HOBOTO 3HAHUS

OIIK-5: CrnocobGeH MNpUMEHSTh B NPOQECcCHOHAIbHOU JAEATEIbHOCTH COBPEMEHHBIE
npe/cTaBiIeHuss 00 OCHOBaX OMOTEXHOJIOTMYECKUX M OMOMEAMIMHCKUX MPOU3BOJCTB, M€HHOM
WH)XEHEpUH, HAHOOMOTEXHOJIOTUH, MOJIEKYJIIPHOTO MO/IETTUPOBAHUS;

ymembp:

- 1aBaTh apr'yMEHTHPOBAHHYIO OLIEHKY HOBOW MH(pOpMaIuu 10 OHMOJIOTMYECKUM BOIIPOCaM

3.4. TeMbl 10K1210B
HcTopust oTKpbITHS TpeXMepHOU cTpyKTyphl Monekyisl JIHK. Bkinag P. ®@panxius.

CrpykTypa onepoHa.

[IpencraBieHrne aHTUYHBIX YYEHBIX 00 3BOJIOINU.
DKOJIOTHUSA XeMOCUHTETUYECKHX OaKTEepH.

[TonsiTe 06 €CTECTBEHHOM U MCKYCCTBEHHOM OTOOpaXx.
MexaHu3M U 3Ha4€HHE KPOCCUHTOBEPA.

No akobdpE

Knerounas Teopust u pa3BuTue NpeCTaBIECHUN O KIIETKE.



8. Crpoenue u GyHKIIUN KICTOYHBIX CTPYKTYP.

9. HyxiienHOBbIE KHCIIOTHI.

10. MHuoroo0pa3ue u Guojoruveckasi poiib yrieBOI0B.

11. Muoroo6pa3ue u OuojgoruyecKast pojb JUMHIOB.

12. CtpykTypHas 1 XUMUYECKasi OpraHU3aIMsl OpPraHeIul YYKapHOTHUECKON KIIETKH.
13. CraHoBneHME U pa3BUTHE IBOJIIOLUOHHBIX ITPEJICTABICHUH B OMOIOIHH.

3.5. Tembl npe3eHTanui

CTpyKTypHast U XUMHUYECKasi OpraHU3alusl OpraHesul 3yKapuOTHYECKON KIIETKH.
CraHOBICHHE U Pa3BUTHE YBOJIOIMOHHBIX MTPEICTABICHHUIA B OMOJIOTHH.

Knerounas Teopust 1 pa3BUTHE IPEICTABICHUN O KIIETKE.

CrpoeHue U pyHKIUHN KIETOYHBIX CTPYKTYD.

HyxnenHoBbIE KUCIIOTBI, X CTPOEHUE U POJIb.

MsorooGpa3ue u Ouosoruyeckas pojib yriaeBoJ0B.

Muoroo6pasue u Gronoruueckast poJib JIUIHIOB.

Hcropust OTKpbITUSA TpeXMEpHOH CTpYKTYpsl MosieKyisl JIHK. Bxnan P. ®@pankius.

©ooNo Ok wdPE

CrtpykTypa onepoHa.
. IlpeacraBienne aHTUYHBIX YYSHBIX 00 SBOJIIOIINH.

[
= O

. DKOJIOTHSI XEMOCHHTETHUECCKUX 6aKTepHﬁ.

. [lonsarue 06 ecTECTBEHHOM U HCKYCCTBECHHOM OT60an.
. Hpe,I[CTaBJ'IeHI/Ie 0 I'CHC DYKApUOT.

. Mexanus3m u 3HaueHue KpOCCHHI'OBEpA.

e N e
a1 A WO DN

. @oTocuHTE3 y OYpPBIX BOJOPOCIECH.

[EEN
(2]

. CTpoeHue u 0COOEHHOCTH OpPraHU3alliy BUPYCOB.

OIIK-3: CnocobeH mpUMEHSTh 3HAHHE OCHOB JBOJIOLNMOHHON TEOpUH, HCIOIb30BATh
COBpPEMEHHBIE MIPEICTABICHHS O CTPYKTYPHO-(OYHKIIMOHAIBHON OpraHu3allii TeHETHYEeCKOH POrpaMMEI
JKUBBIX 0OBEKTOB M METOIBI MOJIEKYIIIPHON OMOJIOTHH, TeHETUKH ¥ OMOJIOTHU Pa3BUTHS JJIsl UCCIICIOBAHNUS
MEXaHM3MOB OHTOI€He3a U (puIoreHesa B Npo)ecCHOHaIbHOM NI TeNbHOCTH;

enademo:

- HaBBIKaMU TTOHMcKa MHPOpPMAIIHH 0 OMOJIOTHYECKUX 00BEKTaX B PA3IMUHBIX HCTOYHHKAX

OIIK-5: CnocobeH mOpuMEHSATH B MPOPECCHOHAIBHON NEATETbHOCTH COBPEMEHHBIE
MPEACTABICHUS] 00 OCHOBAaX OMOTEXHOJOTHYECKUX U OMOMEIUIIMHCKUX TPOU3BOJCTB, TEHHOU
WHXEHEPUH, HAHOOUOTEXHOJIOTUH, MOJIEKYIIIPHOTO MOIETUPOBAHUS;

e1a0emo.

- HaBBIKaMU OpraHU3allMi HAyYHO-UCCIIEI0OBATEIbCKON AEATEIbHOCTH

3.6. Bonnpochl K KOJIOKBHYMY

Komnoksuym 1.

bronorus kak Hayka 0 )KHBBIX CHCTEMax.

CBs13b OMOJIOTHH C IPYTHMH HayKaMH.
CoBpeMeHHbBIE METOIBI B OMOJIOTHH.

HcTopus pa3BuTHS OMOJIOTHU.

CoBpeMeHHOE TIPEICTABICHHE O KUBBIX CUCTEMaX.
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12.
13.
14.

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

22.
23.
24.
25.
26.
217.
28.
29.
30.

YpoBHM OpraHU3alliH )KUBOW MaTEpPUH.

MonexkyJIspHO - TeHETUYECKUM YPOBEHb OpraHU3aLMY )KUBOU MAaTEpUU.
Opranu3MeHHbII ypOBEHb OpraHU3alK )KUBON MaTepUH.
ITonyIALIMOHHO - BUAOBOH YPOBEHb OPTaHU3ALUN KUBOK MaTEPUHU.

. DKOCUCTEMHBIN YPOBEHb OPraHU3aLNN KUBOW MAaTEPUH.
. Xumus xu3HU. OCHOBHBIE XMMHYECKHE DJIEMEHTBI JKUBBIX CHCTeM. OpraHOTEHHBIE,

MakKpo-, MUKPO- U yJIbTPAMUKPO3JIEMEHTHI. VX 3HaueHue B KUBBIX CUCTEMAX.
OCHOBHBIE HEOPTraHUYECKNUE COETMHEHUS KUBBIX CUCTEM.

Oprannyeckue BEUIECTBA B JKUBbIX CUCTEMAaX. Y TJIeBObI. JIunuipl.

benky, Kkak OCHOBHON CTPYKTYpPHBIH 3JIEMEHT >KMBBIX cucTeM. CBOMCTBa, CTpOEHUE U
¢byHKIMU OENKOB.

Kocmuueckas poib poTocunTesa.

CgeroBas (aza ¢porocunresa. 3HaueHue HoToCUCTEM.

[ukn KanbBuHA. 3HaUCHUE U XUMU3M.

I'mukonu3. ®a3a 3aTpaThl SHEPTUH.

I'mukonus. da3za noaydyeHus: SJHEPrum.

[uxn Kpeoca.

OxucnutenbHoe GochonmmpoBanme. XeMHOCMOC.

Komnoksuym 2
OcCHOBHBIE OPTaHOUIBI KIETKHU. VX cTpoeHHE U (QyHKITUH.

Xpomocomsbl. X cTpoeHue u GyHKIUY.

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

HeannensHble B3aumoieicTBus. KoMmieMeHTapHOCTD, SMUCTA3, TOJTUMEPHS.
XpoMocoMHas Teopus HacieactseHHocty T.X. Moprana.

[Tonmynsuus, Kak €JUHALIA BOJIFOLIHH.

DKOJIOTHS KaK HayKa.

B3anmMocBsI3b 9K0JI0THH, TOMYISIIHOHHON OMOJIOTHN U TeHETHUKH.

4. Mertoanuyeckue MaTepHAaJibl, ONpeleJsOlde NPoHeIyPbl OLECHHMBAHUS 3HAHHIA,
YMeHHH, HABBIKOB W (MJM) ONBITA [JIeATEJbHOCTH, XAPAKTEPHU3YIOLMX ITaNbl
(opMupoBaHus KOMIIETEHIMH.

4.1. Kpurepuu 0a11bHO-peiTHHIOBOM OLICHKH 3HAHMI

OcBoeHue AUCHUIIIMHEI ITPEAYCMATPUBACT CIICAYIOIINEC (I)OpMBI TCKYLIETO KOHTPOJIA:

OmpocC u CO6CCCI[OBaHI/IC, AOKJIad, NPE3CHTAllUA, KOHCIICKT, KOJIJIOKBUYM.

TpC6OBaHI/IH K O(I)OpMJ'ICHI/IIO " BBIIIOJIHCHUIO BCCX NNPCAYCMOTPCHHBIX KPUTCPHUCB

OLICHUBAHUA U (I)OpM OTYCTHOCTH OTPAKCHBI B MECTOAUUCCKUX PCKOMCHAAUAX.

MaxkcruManbHOE KOJIMUYECTBO OaJJIOB, KOTOPOE MOXKET HaOpaTh CTYJACHT B TE€UEHHE

ceMecTpa 3a pa3audHbie BHABI paboT — 70 6amios.

MakcumanbHast cyMMa 0ajioB, KOTOPBIE MOXKET ITOYYUTh CTYIEHT Ha 3k3amene — 30

O6ayutoB. MakcuMaibHasi CcyMMa 0ajlioB CTYICHTOB I10 M3ydaeMou nuciuruinae coctaniseT 100

OaJLIoB.

(DOpMOﬁ HpOMC)KyTO‘-IHOﬁ aTTeCTaluu ABJIACTCA 3K3aMCH, KOTOpLIﬁ mpoxoauT B (bOpMC

YCTHOI'O CO6CCCI[OBaHI/ISI 110 BOIIpOCaM.



Ha sx3amene oOyuaronuiicsi 10JKEH AaBaTh pa3BepHYThIE OTBETHI HA TEOPETHUECKUE
BOTIPOCHI, TIPOSIBIISISE YMEHUE JENaTh CAMOCTOATEIbHBIC 0000IIEHNUS 1 BHIBOIBI, IIPUBO/IS
JI0OCTaTOYHOE KOJIUYECTBO IIPUMEPOB.

[IIxaja oneHUBAHUSA DK3aMeHa

Kpurepuii onenuBanus basnel

[TomHO pacKpeITO coEepKAHNE MaTEpHaia B 00beMe IIPOrPAMMBbI; YETKO 23-30
Y TIPABHJILHO JAHBI OTIPEACIICHUS M PACKPBITO COJCPKAHKE MOHSITHIA;
BEPHO UCIOJIb30BaHbl HAyUHbIE TEPMHUHBL; I JOKA3aTEIbCTBA
UCIIOJIb30BaHbI Pa3IMYHbIC YMEHUS, BBIBOIBI U3 HAOIIOICHUN 1
OTIBITOB; OTBET CAMOCTOSITENIbHBIN, HCIIOJIB30BAaHbI paHee
IPUOOpPETEHHBIE 3HAHUS.

PackppITO OCHOBHOE Co/iepKaHUE MaTepHalia; B OCHOBHOM 14 - 22
MPABWIIBHO JIaHBI ONIPE/ICIICHUS TOHSITHIH U UCTIOJB30BaHbI HAYUHBIC
TEPMHHBI; OTIPEACTICHUS MOHATUI HETIOIHbIE, TOMYIIEHbI
HE3HAYUTEIIbHBIC HAPYIIICHHSI IOCIICIOBATCILHOCTH U3JI0KCHUS,
HeOOJIbIIINE HETOYHOCTHU MPU UCIIOIB30BaHUU HAYYHBIX TEPMUHOB HIIU
B BBIBOJIaX M 0000IIEHUSX W3 HAOIIOACHHIA U OITBITOB.

YCcBOEHO OCHOBHOE CO/iepKaHKe yueOHOro MaTepuana, HO 5-13
U3JI0KEHO (PparMeHTapHO, HE BCET/a IMOCIICIOBATEIIBHO; ONPEACTICHUS
MOHITHUI HEJOCTATOYHO YETKHUE; HE UCIIOIb30BAHBI B KAUECTBE
JIOKA3aTeIbCTBA BHIBOJIBI M O0OOIICHHS U3 HAOIFOICHUN U OITBITOB WITH
JIOTIYIIEHBI OITMOKH MPU UX U3JI0KEHUU; TOMYIICHBI OIIUOKU U
HETOYHOCTH B UCTIOJIL30BAHUU HAYIHON TEPMUHOJIOTHH, ONIPEICTICHUH
TTOHSATUM.

OcHOBHOE cojJiepKaHuE BOIPOCA HE PACKPBITO; HE JIaHBI OTBETHI HA 0-5
BCIIOMOTaTeNbHbIE BOIIPOCHI; JOMYLIEHbI IPyOble OINOKH B
OMpCACIICHUN HOHHTHﬁ, IMPpU UCITOJIB30BAHUHU TCPMUHOJIOTHH.

HToroBas mkaJia OueHUBAHUSA Pe3yIbTATOB OCBOEHUS U CHUIIIUHBI
Nrorosas olieHKa 1O TUCHUILIMHE BBICTABJISAETCS MO NPUBEACHHONW HIUKe mKane. [Ipu
BBICTaBJICHUW UTOTOBOM OIICHKH TMPENO/IaBaTeNIeM YUUTHIBACTCS paboTa 00yUaromerocs B
TEUEHUE OCBOCHMS JUCIUIUIMHBI, @ TAKXKE OLICHKA M0 MPOMEXYTOYHOU aTTECTALlUH.

banel, monydyeHHbIe CTYAEHTOM MO TEKYIIEMY OreHKa B TPaAMLIMOHHON cUCTEMe
KOHTPOJIIO M TPOMEKYTOYHOM aTTeCTAINH
81— 100 OTIINYHO
61 - 80 XOpOIIO
41 - 60 YZIOBJIETBOPUTEILHO
0-40 HEYJI0OBJIETBOPUTEIBHO




