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YTBEPXIAIO
[Ipopextop mo YMP u KO,
npencenareny Y MC CI'CITY
i —  H.H. Kucnosa

MOJYJb "BUOJOT O-9KOJOTMYECKUN"

IHurtosorus
paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)
3akperuieHa 3a kadeapoit Buosoruu, 3k0J10ruu 1 MeTOAUKHU 00ydeHU s
YueGHbiii m1an EI'®-6215Xo(5r)
Hanpasnenue mnoaroroBku: 44.03.05 Tlemarormueckoe oOpa3zoBanue (¢ ABYMs MPOQHISAME

MOJITOTOBKH)
Hanpasnennocts (poduiis) «buonorusy u « XuMus»

Kpanuduxarus O0axanaBp

®dopma 00ydeHus OYHAas

OO611ast Tpy10eMKOCTh 23ET

YacoB 1o yueOHOMY IUIaHy 72 Buner koHTpOIIsI B cemecTpax:
B TOM YUCIJIE: 3aueThl |

ayTUTOPHBIC 3aHIATHS 28

caMOCTOsITeNIbHAsE paboTa 44

Pacnpenesienne 4acoB THCHHUILJIMHBI IO ceMeCTPaM

Cemectp(Kypc.Homep cemectpa Ha kypce) 1(1.1) Uroro
Bun 3ansaruit VIT | PIIA | VII | PIIJ
Jlexrin 10| 10 | 10| 10
JlaGopatopHsie 18| 18 | 18 | 18
B TOM YmcIe UHT. 6 6 6 6
Hroro ay. 281 28 | 28| 28
KonTaktHas pabora 28 | 28 | 28 | 28
Cawm. pabora a4 | 44 | 44 | 44
Hroro 721 72 |72 72




Hanpasnenue noarotosku 44.03.05 Ilenaroruueckoe obpasoBanue (¢ ABeMs Npo(UISMHU TOJTOTOBKHM),
HANpaBJIeHHOCTH (Ipodis) «buonorus» u « XM
PaGouas nporpamma aucuuiuinael «Llutonorusy»

IIporpammy cocraBuii(u):

HNabnna BanenTuna HukonaeBna

[Tpu HaMMUUKM 00YYAIOIIMXCS U3 YHCIIA JIUI C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS, KOTOPBIM HEOOXOIMM OCOOBIH MOPSIIOK
OCBOCHHS IUCIMIUIMHBI (MOJLYJIS), TIO MX JKEJIaHHIO pa3pabaThiBaeTcs alalTUPOBAHHAS K OTPAaHUYESHUSM X 3/10pPOBbs paboyast
nporpaMMa JUCIMIUIMHEL (MOIYJIS).

Pabouast nporpamMma AUCIHUIUINHEL

IuTosorus

paspabotana B coorBeTcTBuH ¢ ®I'OC BO:

DeznepanbHblil rocy1apCTBEHHBINM 00pa30BaTeNIbHbINM CTaHJAPT BHICIIETO 00pa30BaHUs IO HAIpaBICHUIO NOATr0TOBKU 44.03.05
ITenxarornyeckoe obpasoBaHue (¢ ABYMS NMpodUIIMHU OATOTOBKK) (YpOBEHb OakanaBpuata) (nprka3 MunoopHayku Poccun ot
22.02.2018 r. Ne 125)

COCTaBJICHA HAa OCHOBaAHUUA yqe6H0r0 IJ1aHa:

Hanpasnenue noarorosku: 44.03.05 Ieparornueckoe oOpazoBanue (C AByMst MPOGHISIMH MOJATOTOBKH)
Hanpasnennocts (poduis) «buosnorusy u « XuMus»

yrBepxkaenHoro yuéubim coetoM CI'CITY ot 31.08.2020 npotokon Ne 1.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

Buonoruu, 3k0JI0rTuM 1 METOAMKH 00yUeHHS

TIportokou ot 25.08.2020 1. Ne 1

IepeyTBepskneHa Ha OCHOBaHUM pemeHust Yuenoro cosera CI'CITY
TIportokoun 3acenanus Yuenoro coera CI'CITY ot 25.02.2022 r. Ne7.
3aB. kadempoit CemeHOB A A.

Havanpuuk YOIT

\'\
; W

H.A. lomanuna
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Hanpasnenue noarorosku 44.03.05 Ilenaroruyeckoe oO6pazoanue (¢ 1BeMs NPOQUISIMU MOJTOTOBKH ),
HATIPaBICHHOCTH (Tpoduib) «bromorusn» 1 «Xumus»

a00yas IIporpamMma JUCUUITIMHBI «uTonorus»

1. LIEJIM M 3AJIAYM OCBOEHMS JUCLUIIIMHBI (MOLYJIST)

Heab nzydyeHust nucuuninnbl: GopmupoBanue y 6akanaBpoB yactu komnereHimu OITK-8 Ha 6a3e OCHOBHBIX pa3JesioB KJICTOYHOM
Ouosorum.

3asaumn M3yyeHHMs] JMCHUIIMHBI: M3YYEHHE KIETKU KaK 3JIEMEHTAapHOH e€AWHHMIIBI )KMBOTO, a TAKXKE OCOOCHHOCTEH ee CTPOCHUS U
JKU3HEJESITEIbHOCTH Y PACTEHUH, )KUBOTHBIX, TPUOOB 1 MUKPOOPTaHU3MOB.

Obaacth npodeccuoHaNbHON AesTeabHocTH: 01 OOpasoBaHue U HayKa

2. MECTO JUCIHUATIJIMHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT PAMMBI

Lk (paszern) OIL: [51.0.07

2.1|Tpe6032um;| K NMpeBapUTeIbHOI MOAT0OTOBKE 00y4Yalouerocs:

Coz(epn(aHHe JUCHUITIINHBI 6H3I/IpyeTC$I Ha MaTepuae:

boranuka

3o00i0THA

2.2| AucuumianHbl (MOIYJIM) U NPAKTHKH, JUIsI KOTOPBIX 0CBOCHHE TAHHOM TUCHUILIMHBI (MOIYJIsl) HEOOXOAMMO KaK
npeanecTByonee:

BOTaHI/IKa, 3OOJ'IOFI/I$[, I'ucronorus ¢ ocHOBaMHU 3M6pI/IOJ'IOFI/II/I, Ddu3noI0THS YeIIOBEKa U JKHUBOTHBIX,

MOJ'IeKyJIprHaSI 61/IOJ'IOFI/I${, reHeTI/IKa, buonoruueckas XHUMUA,

®duznomnorus pacteHni, bruonormueckrne 0CHOBBI CENBCKOTO X03sCTBA

3. KOMIIETEHL[IA OBYYAIOILIETOCSl, ©°OPMUPYEMBIE B PE3Y.JIbTATE OCBOEHUS AUCLIUTLIAHBI
(MOZYJIS)

OIIK-8 Crioco0eH 0CylIecTBIATH MEAArOrHYeCcKYI0 1eATeIbHOCTh HA OCHOBE CIENHATBHBIX HAYYHBIX 3HAHUIH

OIIK-8.1 3naeT: ucTopuio, TEOPHI0, 3aKOHOMEPHOCTH M MPUHUIMNBI MOCTPOeHHsI M GYHKIMOHHPOBAHMS 00Pa30BaTEILHOIO
npoiuecca, poJib 4 MeCTO 00pa30BaHMs B ;KM3HH YeJI0BEKa M 00111eCTBA, COBPEeMEHHOE COCTOSIHIE HAYYHOH 00J1acTH,
COOTBETCTBYIOLIEH NMpenogaBaeMoMy NpeaMeTy; NPUKJIAIHOe 3HAYeHHe HAYKH; crienupuyecKkne MeToabl HAy4YHOI 0

NO3HAHNSA B 00beMe, 06ecneYnBaloieM NpenoiaBanne VieGHbIX MPeJIMEeTOB

3HaeT npeaMeET U 3aaa4y HqUTOJIOTHHU, MECTO HUTOJIOTMU B CUCTEME OHOJIOTHYECKHUX JUCHUILIINH,; KPAaTKYH0 UCTOPHUIO PA3BUTUA
UTOJIOTMH KaK HAYKHW; OCHOBHBIC METOIBI U3YUYCHHA KIICTOK; YUYCHHUE O KIIETKE KaK 00 3JICMCHTapHOfI COIWUHUIIC )KUBOI'O, O6H.[I/H71 IJ1aH
CTPOCHHUS KJIETKU HAa CBETOBOM U 3JICKTPOHHO-MUKPOCKOIIMYECKOM YPOBHE, MOp(i)OJ'IOFI/IIO KJIICTOK, UX XUMUYECKHUI COCTaB,
CTPYKTYpPY U (byHKIlI/II/I OpTraHOUA0B U MeM6‘paH, PACIIOJIOKCHHBIX B KJIIETKE U OCHOBHBIC OHMOXHUMHYECKHE IIpOUECCHhI, IPOTCKAOIIUEC B
HHUX; TOMOJIOTHIO B CTPOCHHUHU KJIETOK PA3HBIX CUCTEMATHYCCKHUX I'PYIII; THUIIBI JCTICHUA KJICTOK; XapaKTCPUCTUKY KICTOYHOI'O ITUKJIA,
IMUTOJIOTHYCCKHUE OCHOBBI IIPOLIECCOB MHUTO3a U Meio3a

4. CTPYKTYPA U COJAEP KAHUE TUCIIUIIJIMHBI (MOAYJI5)

Kon HanmeHoBaHuUe pa3/e/10B U TeM /BUJ 3aHATUS/ Cemectp | Yaco | HHTepakT.
3aHATHSA

Paznes 1. KiieTka — 3j1eMeHTapHAasi eIMHULA KUBOro. CTpoeHUe KIETKH

11 ITuronorus — Hayka O KJIETKE KaK dJIeMEHTapHOI eauHuIle xkuBoro /JIex/ 1 2 0

1.2 CtpoeHne dyKapHOTHUECKOM KISTKH: Hapy>KHasl KIIETOYHas MeMOpaHa, 1 0
IIUTOILIa3Ma, MEMOpaHHbIC OPTaHOWIbI KJIeTKH /JIeK/

1.3 CrpoeHune 3yKapHOTHICCKOW KIIETKH: HeMeMOpaHHbIe OpraHou bl KieTku /JIek/ 1 2 0

1.4 Krnetka — snemMeHTapHas eJuHUIA )KHUBOTO /JTab/ 1 2 0

15 Mertonp! nzydenus kietox /J1a6/ 1 2 0

1.6 CTpoeHne SyKapUOTHUYECKOM KIETKU: Hapy)XHas KJIeTouHas MeMOpaHa, 1 2 0

LUTOILIa3Ma, MeMOpaHHbIC OpraHOM bl KieTKHU /J1ab/

1.7 CTpoeHune 3yKapHOTHIECKOW KIIETKH: HeMeMOpaHHbIC OpraHOU Ibl KieTku /J1ab/ 1 2 0

1.8 W3ydeHre OpraHoUI0B CIICIHaIbLHOTO Ha3HaueHus /J1a6/ 1 2 20

19 Knerka — snemenrapHas equauna xusoro /Cp/ 1 0

1.10 ITuronmnasma u €€ cTpyKTypHbIe KOMIIOHEHTHI /Cp/ 1 17 0
Paznen 2. /leneHne KJIETOK.

21 Krnerounoe siagpo. MyuTo3 — OCHOBHOW THI JIENEHUS KJIETOK SyKapHoT, €ro 1 2 0
Onosornueckoe 3HaueHue /JIex/

2.2 Meiios, ero 6uosiornueckoe 3HauecHue /JIex/ 1 2 2

2.3 W3y4yenne KOMIOHEHTOB s1pa /J1ab/ 1 2 0

24 Knerounas quddepenmuposka /J1ab/ 1 2 0

25 M#TO3 — OCHOBHOHM THII JGIEHUS KIETOK JYKapuoT, €ro OHOJOTHYECKOe 1 2 0
3HaueHue/J1ab/

2.6 Meiio3, ero 6uonorudeckoe 3Hauenue /J1ad/ 1 2 2

2.7 Sapo /Cp/ 1 10

2.8 Henenue xietkn /Cp/ 1 12 0
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Hanpasnenue noarorosku 44.03.05 Ilenaroruyeckoe oO6pazoanue (¢ 1BeMs NPOQUISIMU MOJTOTOBKH ),
HANpaBJIeHHOCTH (Ipodis) «buonorus» u « XM
>aboyast IporpaMma AMCUUIUIMHBL «LluTonorus»

5. OueHo4YHbIEe U MeTOAUYECKHE MATEPHAJIbI 10 AUCHUILINHE (MOYJ1I0)

5.1. Copepsxanue ayAuTOPHOIi padoThI 10 JUCHUILIUHE (MOIYJII0)

1 cemecTp, 5 nexkumii, 9 1a00paTOPHBIX 3aHATHIT
Pazgen 1. Kinerka — 31eMeHTapHas equHuna ;kuBoro. CtpoeHue KJIeTKH
Jlextust Nel (2 gaca)
HuTonorus — Hayka 0 KJIETKE KaK 3JIEMEHTapHOU eMHUIIE )KUBOTO

Bormpocsr 1 3aganus
[Ipenmer u 3aga4y HUTONOTUH, MECTO LIMTOJIOTUH B CHCTEME OMOJIOTHYECKUX AUCIHUILIHH.
Kpatkast ucropust pa3BuTHsL, 3HaU€HHE METOANYECKHX MOJIXO00B IS Tporpecca HAyKH.
CraHOBJIEHHE ITPUHIUIIOB CBETOBON MUKPOCKOIIUH.
. HaxonneHnne HayyHBIX TaHHBIX W OOOONIEHHE STHX IAaHHBIX B BHAE CO3JaHUS KIETOYHOH TEOpUH M €€ COBPEMEHHOE
COCTOSIHUE.

Ao

Jlextust No2 (2 gaca)
CrpoeHne 3yKapuOoTHYeCKOH KIETKU: Hapy KHasl KIeTOYHas MeMOpaHa, IUTOIIa3Ma, MeMOpaHHbIE OPraHOM bl KJIETKU
Bormpocsr 1 3aganus

1. [Mutoriasma u €€ CTPYKTYPHBIE KOMITOHEHTHI.
2. BakyonsipHast cuctema KIETOK.
3. OH0IIa3MaTHYECKas CETh.
4, Kommuekc T'onbixu.
5. MutoxoHpuu.
6. XJ1oporIacThl.

Jlextust Ne3 (2 gaca)

CTpoeHHe 3yKapuOTHIECKOM KIETKH: HeMEMOPaHHBIE OPraHOMIbI KIIETKU

Bormpocsr 1 3aganus
1. JInzocomel.
2. Cdepocombr.
3. TTepokcucomsl.
4, PuGocomsr.
5. OnopHo-aBUTaTEIbHAS CUCTEMA KJICTKH.

JlabopatopHoe 3ansitue Nel (2 vaca)
Knerka — sneMeHTapHast €JMHUIA KHBOTO

Bormpocsr 1 3aganus
1. TIpOKapHOTHI U 3YKAPUOTBI, THIIOTE3BI 00 MX MPOUCXOXKICHHH.
2. OOmMii TUIaH CTPOCHHUS KJIETKH Ha CBETOBOM M DJIECKTPOHHO-MHUKPOCKOITMYECKOM YPOBHE.

3. T'oMonorus B CTpOE€HHUHU KJIETOK Pa3HbIX CUCTEMATHUECKUX TPYIIIL.
JlabopatopHoe 3ansiTue Ne2 (2 vaca)
Meronbl U3ydeHHs KIETOK
Bompocs! u 3aganus

1. MeToap! LIUTOJIOTUH.
2. DJeKTpOHHAss MUKPOCKOIIHSI.
3. CaeroBast Mukpockonus. CTpoeHue JIeKTpOHHOT0 MUKpockomna Levenhuk.
4. MuKpocKonrYecKas TEXHHKA.
5. O0mue u cnenupuIecKue METObI OKPAIIMBAHHS.
6. Ipmwxu3HeHHOE N3yUeHHEe KIETOK.
7. M3y4denne cpe3oB KIIETOK, CKOJIOB MOBEPXHOCTH, H30JIMPOBAHHBIX CTPYKTYP M MOJICKYIL.
JlabopatopHoe 3ausiTue Ne3 (2 vaca)
CrtpoeHHe 3yKapuOTHYECKOH KIETKU: Hapy KHasl KIeTouyHas MeMOpaHa, UToIIa3Ma, MeMOpaHHbIE OPTraHOM bl KJIETKU
Bormpocs! 1 3ananus
1. Hurormiazma u €€ cTpyKTypHbIE KOMITOHEHTHI.
2. BakyoumsipHast cuctema KIETOK.
3. DHII0ITa3MaTHYECKAs CETh.
4, Kommnexc INonpmxu.
5. MuroxoHnpun.
6. ITnactume.
JlaGopartopHoe 3ansTHe Ned (2 vaca)
CTpoeHHe 3yKapuOTHIECKOH KIETKU: HeMeMOpaHHbIE OPTraHOM bl KIIETKH
Bompocks! u 3aganust
1. JInzocomsl.
2. CcdepocoMsr.
3. ITepoxcucomsl.
4, Pu6ocomsr.
5. OnopHo-JBUraTeIbHas CUCTEMa KIETKH.
JlaGopatopHoe 3ansTre Ne5 (2 vaca)
W3y4deHre opraHouI0B CIIEIMaIbHOTO Ha3HAUCHHS
Bompocs! u 3ananust
1. XIOpOTICTHI.
2. XpOMOILIACTHI.
3. JlelikoruiacTsl.

Paznen 2. /leneHune KJIETOK.
Jlexums Ned (2 gaca)
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Knerounoe siipo. MUTO3 — OCHOBHOH THII AENEHHS KJICTOK 9YKapHOT, €ro OMOJIOrNIecKoe 3HaUCHNe

SAnpo

XpomatuH
XpomMocoMbI

S npbIlKo
Snepnas o6orouxa
S nepHbli cOK

BOHpOCBI U 3aJaHus

SInepHslil OETKOBBI MaTPUKC
MuTo3 — OCHOBHOM THII AEJICHUS KJIETOK DYKapHOT, €ro OMOJIOTHYECKOe 3HaYCHHE

Jlextms Ne5 (2 gaca)
Meiio3, ero 6HOJIOrHUYECKO€E 3HAUEHNE
Bormpock! 1 3ananus

Meiio3 — 3HaUeHHE U OCHOBHBIE XapaKTEPUCTUKH MPOIIecca.
Meiiotnueckoe nenenue 1.
Meitotnueckoe nenenue 2.

I'ameTtorenes.

JlabopatopHoe 3aHsTe Ne6 (2 vaca)
W3ydeHne KOMIOHEHTOB spa
Bormpocsr 1 3ananus

. KomnonenTs! narepdasnoro sapa.

. Kiterounas nuddepenmnuponka.

. Knerounsrii riux.

JlabopatopHoe 3ausiTue Ne7 (2 vaca)
Knerounas nquddepenuuponka
Bormpocsr 1 3aganus

JlaGopatoproe 3anstue Ne8 (2 vaca)

MHuTO3 — OCHOBHOM THIT JEICHUS KICTOK OYKapuoT, €ro OHOJIOTHYECKOE 3HAUCHUE

BOHpOCLI " 3aJlaHuA

1. Muto3 u ero 3HaYeHHUE.
2. Cranuu MUTO3a.
JlabopatopHoe 3ausTue Ne9 (2 vaca)
Meiio3, ero OHonOruueckoe 3HaueHue
Bormpocsr 1 3aganus
1. Meiio3 — 3HaueHHE U OCHOBHBIC XapaKTEPUCTUKHU Ipoliecca.
2. Meitotnueckoe nenenue 1.
3. Meiiotnueckoe aeneHue 2.
4. I'ametorenes.
5. CpaBHEeHHE MHUTO3a M Mel03a C UCIIOIb30BaHUEM Habopa «MUT03 U MeHo3y
5.2. Copep:xaHue caMOCTOSITEIbHOM PadoThHI MO AMCHUIIJIMHE (MOTYJIIO)
Conep:xaHue 00s13aTeIbHOI CAMOCTOSITEILHOM PadOTHI MO TUCIHUTLINHE
Ne . IpoaykThl AesITETLHOCTH
w/n Tembl IMCHHUNIMHBI Conep:xaHne caMOCTOATEILHON PaGoOThI

1 Knerka — | Pa3paboTka MyJIbTUMEAMIHBIX MpE3eHTAlWi B pamkax | MyJbTUMeAWHHBIE IPE3EHTALHH.
3JI€MEHTapHas IaHHOM  Tembl, Hampumep, «Mcropus  passutus | CocraBieHue HOHATHUHHOTO
enuHuIa xxuBoro /Cp/ | uuronorun», «Mcropuss MHKpocKoma», Ouorpaduu | ciosapsi.

YUEHBIX. CocrapnenHas TabauLa.
CocrapieHe TOHATHHHOTO CIOBapsL.

Cocranenne  Tabmuuel  «Mcropus — pasBuUTHS U

CTAaHOBJICHHSI IIUTOJIOTHY KaK HAYKI»

2 Iuronmazma u  e€ | Pa3paboTka  MynpTHUMEIUMHBIX — mpe3eHTauid 00 | MynbTuMeauiiHbIe IPE3eHTALUH,
CTPYKTYpHBIE OpTaHOHIAX KIETKH. CJIOBaph TEPMUHOB, COCTaBIICHHAS
KoMITOHEeHTHI /Cp/ CocraBieHue IOHATUHHOTO CI0BapsL. Tabnuma

Cocrapnenne Ttabmuupl  (CtpoeHne W (QyHKIUH
OPTaHOMJIOB KJIETKN)
3 Sapo /Cp/ Pa3paboTka MyJIbTUMEAUHHBIX NPE3CHTALUH O CTPYKTYpe | MynbTHMeAUIHbIE TPe3eHTAlNY,
SIpa KIETKH. CJIOBapb TEPMUHOB
CocraBieHue NOHATUIHOIO ci1oBapsl.
4 Henenue xnetku /Cp/ | [loaroroBka MyJNbTUMEIUHHBIX Hpe3eHTalUH 1Mo TemaM | MynbTHUMERUHHBIC TIPEe3CHTAIHH,
«Muto3s», «Meito3». CocraBieHre NOHATUHHOTO CJIOBapSL. CJIOBapb TEPMUHOB, OITUCAHUS
Onucanue craguil MuTo3a U Meilosa no Qororpadusim u MHKPOIPENapaToB 10
pUCYHKaM. dotorpadusm u puCyHKaM.
Coaep:kaHue caMOCTOATEIbHOI padoThI N0 AMCHUTIIMHE HA BHLIOOP
Ne . IpoayKThl AesITETLHOCTH
w/n TeMbl IMCHUILIMHBI Conep:kaHue caMOCTOATEIbLHOH PaGoTHI

1 Knerka — | CocraBnenne KpocCBOPIOB, CHHKBEHHOB, OHOIOTHIECKHX CocraBleHHbIE METOJMIESCKUE

JJIeMEHTapHas 3aranok. Coop 6a3sl Gpororpaduii Mmarepualsbl, 6aza ¢pororpaduii.

enuuuna xxusoro /Cp/
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Hanpasnenue noarorosku 44.03.05 Ilenaroruyeckoe oO6pazoanue (¢ 1BeMs NPOQUISIMU MOJTOTOBKH ),
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2 Hurorumlazama u  e€ | CocraBieHHE KPOCCBOP/IOB, CHHKBEHHOB, OMOJIOTHUECKUX CocTaBieHHbIE METOIUIECKHE
CTPYKTYpPHBIE 3aragok. C6op 6a3bl poTorpaduii Martepuaisl, 6aza Gororpaduii.
koMmnoHeHTsI /Cp/

3 SAnpo /Cp/ CocTaBlieHHE KPOCCBOPJIOB, CHHKBEIHHOB, OMOJIOTHIECKIX CocCTaBIICHHBIC METOJIMIECKUE

3arasiok. Coop 6a3bl GpoTorpaduii MaTepualbl, 6a3a pororpaduii.

4 Henenue etk /Cp/ | CocTaBieHHE KPOCCBOPOB, CHHKBEHHOB, OHOJIOTHYECKUX CocCTaBJICHHBIC METOJUUECKHE

3arajiok. Marepuasl, 6aza GpoTorpaduii.

C60op 6a3sl hoTorpaduii Npoeccos.

5.3.06pa3oBaTesibHBIE TEXHOJIOTHHU

HpI/I OpraHu3allviy U3YUCHHUSA JUCHUIIINHBI 6y)1yT HCIIO0JIB30BaHbI CICAYONIUE O6paSOBaTeJ'II>HI>Ie TCXHOJIOT'UM:
HH(bOpMaL[HOHHO'KOMMyHI/IKaL[I/IOHHLIe TCXHOJIOTHH, TCXHOJIOIUA OpraHu3anuu CaMOCTOSITEIPHOU pa6OTBI, TECXHOJIOTHA
ped)J'IeKCI/IBHOFO 06y‘IeHI/I${, TEXHOJIOTHA MOAYJIBHOTO O6y‘{€HI/I$[, TEXHOJIOTUA UTPOBOI'O O6y'{eHI/I$I, TEXHOJIOTUH I‘pyHHOBOﬁ
OUCKYCCHUM, MHTCPAKTUBHBIC TCXHOJIOTMH, TEXHOJIOTUA HpOGJ’IeMHOFO 06yquI/m, TECXHOJIOTHUA OpraHu3anu
y‘Ie6H0-I/ICCHeHOBaT€HLCKOﬁ JICATCIIBHOCTU, TCXHOJIOTUS IIPOCKTHOI'O 06y‘IeHI/I$I, TEXHOJIOTHA pa3BUTHA KPUTHUCCKOI'O MBINIJICHUS.

5.4. Texymmii KOHTPOJIb, IPOMEKYTOUYHBI KOHTPOJIb U MPOMEKYTOUHAS aTTeCTALUS

BannpHO-peiTHHTOBast KapTa AUCIUILUTHE 0(hopMIIeHa KaK MPHIIoKEHHe K paboueil mporpaMMe JUCIUIUINHEL.
@DoH/1 OLIEHOYHBIX CPEJICTB VISl IPOBEJCHHUS IIPOMEXYTOYHON aTTeCTaluK 00yJYaromuXcs 110 TUCHUIUINHE 0OPMIIEH OTAEIbHBIM
JIOKYMEHTOM.

6. YYUEBHO-METOAUYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomennyemas auteparypa

6.1.1. OcHoBHasi TUTEpaTypa

ABTOpI)I, COCTaBUTCIIN 3aFJ’IaBI/IC, CCBUIKA Ha 3JICKTPOHHYIO 6I/I6J'II/IOT€'{HyIO CUCTEMY MsparensctBO, TON

JI1.1 |CrtBomuuckas, H.C. Huromorus : yueOnuk— 238 c. Mockga : MockoBckuit
URL: http://biblioclub.ru/index.php?page=book&id=212838 IeJarorMIeCKHi
TOCY/IapCTBEHHBIN YHUBEPCHUTET,

6.1.2. lonotHUTeIbHAS JIUTEpPATYypa

ABTOpBI, COCTAaBUTENH | 3ariaBue, CChUIKA Ha AJEKTPOHHYIO OHOIHOTEYHYIO CHCTEMY W3naTenbeTBo, O
JI2.1 |T.II. TuxoHOB, OcHOBBI OMOXUMHUU : yueOHOE rocoOue Mocksa : AnsTanp : MI'ABT,
T.A. YOauua URL: http://biblioclub.ru/index.php?page=book&id=430055 [2014
JI2.2 [3aBaneena, C. [{uTonorus u ruCTONOTUA: y4eOHOe mocodue Openoypr, OI'Y, 2012

URL: http://biblioclub.ru/index.php?page=book&id=259350

6.2 Ilepeuens MporpaMMHOro odecreveHust

- Acrobat Reader DC

- Dr.Web Desktop Security Suite, Dr.Web Server Security Suite

- GIMP

- Microsoft Office 365 Pro Plus - subscription license (12 month) (ITaket mporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher, Teams, OneDrive, Yammer, Stream, SharePoint Online).

- Microsoft Windows 10 Education

- XnView

- Apxusatop 7-Zip

6.3 IlepeueHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM, NPO(ecCHOHAIbHBIX 0a3 JaHHBIX

- OBC «YHuBepcuTeTCKask ONOIHOTEKA OHIIANHY

- Bassr mansbIX Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbBI (MOYJIST)

7.1|HanmeHOBaHHE CIIENUATLHOTO TIOMEIIEHHS: yaeOHast ay ANTOPHUS IS TPOBEICHUS 3aHATHH JIEKIIMOHHOTO THIIA,
11a00paTOPHBIX 3aHATHH, MHIMBHYyaIbHBIX KOHCYJIBTAIMA, TEKYILEro KOHTPOJIS, IPOMEKYTOYHOM aTTecTanuu, Y4eOHo-
HCCIIeIoBaTeNbCKast JabopaTopus O0TaHUKHU M 9KoJoruu pactenuil. OcHaieHHocTh: JlabopatopHoe 060pynoBaHue
(ITaTUBBI, CIMPTOBKH, TMHLETHI, IIEMapOBaIbHBIE UIJIbI, IPEMETHbIEC U IOKPOBHBIE CTEKJIA, BECHI, BAHHOUKH, aCOECTOBBIE
CeTKH, nanetku), JlJaboparopHas nocyaa (mpoOUpKH, KOJIObI, XUMHUYECKUE CTAKaHbI, MEPHBIE LIMIMHAPHI, BOPOHKH,
nuneTky, yaku Ilerpu), O6opynoBanue i yueOHBIX IPAKTUK (repOapHble MarKy, KONai-KHy, JIyIbl, repOapHble CETKN),
Mukpockon-20mmr., Mukpockorn OMHOKYIspHbINA-111T., Bans komGuanpoBanHas-1mr., Crenapl yueOHsie-41mmr.,
HatypanbHbie 00beKThI (KOMHATHBIC PACTEHUS, repOapuu, BIIaXKHBIC MPENapaThl, KOJUICKIUH IJI010B U CEMSIH)-8IIT.,
UzobpaszurensHblie mocoous (Tabauibl, MO, MYJISDKY )-811T., MenoBas nocka-1mr., KommiekT yue6Hoit mebenn

7.2|HaumeHOBaHHME CIICIMATIBHOTO MOMEIICHHS: MOMEIICHHUE [Tl XpaHEHHS U MPO(UIAKTHYECKOTO 00CITY)KUBaHUS Y4eOHOTO
obOopynoBanwusi, JlabopanTckas kadeapbl OMOJIOTHHU, IKOJIOTUH U METOAMKH 00y4deHust . OcHaieHHocTh: HoyTOyKk-110T.,
[Ipoexrop-1mir., Dxpan-2mr., [Inakarer, Tabmuier, Buneomaraurona, PeaktuBer, MUKPOCKOTIBI

7.3|HaumeHoBaHuME CIICIMATIBHOTO MOMEIICHHS: TOMEIICHUE U1 CAMOCTOSITENBbHON paboThl, UnTalibHbIH 3a1. OCHAIICHHOCTS:
[TK-4mT. ¢ BO3MOKHOCTBIO MOAKIIOUEHHS K ceTn «HTepHeT» 1 0becriedyeHneM I0CTyIIa B AIEKTPOHHYIO

nHdopmamonHo-o0pa3zoBarensHyto cpeny CI'CITY, ITucemennslii cron-4 mwr., [Tapra-2 mr.
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7.4|HanmeHoBaHME CIIENUATBHOTO TIOMEIIEHNS: IOMEILCHUE ISl TPOBEACHUS Ta00paTOpHbIX 3aHATHIH. CTPYKTYpHOE
nonpazaenenue CI'CITY — TexHonapk yHHUBEpCaIbHbIX IeJaroruuyeckux KomreTeHuui (yueonslii kabuner Ne 110)

8. METOAUYECKHUE YKA3AHUA IO OCBOEHUIO JTUCHUIIJIMHBI (MOY JIS)

Pabora Haj TeOpEeTHUECKUM MaTepHaIoM IIPOUCXOIUT KPATKO, CXEMaTHYHO, I10CIIEJ0BaTeNIbHO (PMKCHPOBATh OCHOBHBIE MOJIOKEHUS,
BBIBOJIBI, (DOPMYITHPOBKH, 000OIIEHHS; TOMEYaTh BayKHBIE MBICIIH, BBIICISATH KIIOUEBBIE CI0Ba, TEPMUHEL. [IpoBepKa TEpMHHOB,
MOHATHH C TOMOILBIO SHIMKIIONEIN, CIIOBAPEid, CIIPABOYHUKOB C BHITUCHIBAHUEM TOJIKOBaHUH B TeTpaab. O003HAYUTH BOIIPOCHI,
TEPMUHBI, MaTepHall, KOTOPbIH BbI3bIBAET TPYIHOCTH, IOMETUTh U MONBITATHCSA HAWTH OTBET B peKOMEHIyeMoH iuteparype. Eciu
CaMOCTOSITEIILHO HE YJaeTcs pa3o0paTbes B MaTepualie, He00X0IMMO chOPMYJIMPOBATh BOIIPOC U 331aTh MPETO1aBaTelIIo.
IIpopaboTka paboueil mporpaMMbl TUCHUIIMHEL, YA 0c000€ BHUMaHHE LENSIM U 3aadaM, CTPYKType U COJEePKaHUIo
JucuuIUIMHbL. KOHCTIeKTHpOBaHNWE HCTOYHHUKOB, ITOJITOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM, IPOCMOTP PEKOMEHIyeMO i
JIUTEpaTypsl, pabora ¢ HHPOPMAIIMOHHBIMHM UCTOUYHUKAMHU B pa3HBIX (opMaTax.

Taxxe B mporecce U3y4eHHs TUCHUIUIMHBI METOANYECKHE PEKOMEHAAIMN MOTYT OBITh U3/1aHbI OTAEIHEHBIM JOKYMEHTOM.
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[Ipunoxenue
BaibHO-peATHHTOBAs KapTa AUCUUILTHHBI «L[uTomorus»
Kypc 1 Cemectp 1
Bun xoHTpOIS MuHHAMaNBHOE KOJHYECTBO MaxkcumansHoe
OasioB KOJINYECTBO 0aJIoB

Knerka — JJIEMEHTApHasA ¢AMHUIIA Y)KUBOT0. CTpoeHHe KIIETKH
Texymuit KOHTPOJIb TIO pa3Aemy:
1 AynutopHas padora 8 16
2 CamocrosrenpHas pabota (cnenuanbHble 00s3aTeNbHbIC (OPMBI) 9 15
3 CamocrosrenbHas paboTa (crnenuanbHble GopMbI Ha BEIOODP CTYIEHTA) 5 7
KoHTponbpHOE MEPOTIPHUSITHE TI0 pa3ieity 3 5
ITpoMesxyTOUYHBIN KOHTPOJIb 25 43
Jleienne KJIETOK
Texymuit KOHTPOIIb TIO pa3aeny:
1 AynuropHas paboTa 6 12
2 CamocrosrenpHast pabota (crenuanbHble 00s3aTeNbHbIC (OPMBI) 9 15
3 CamocrosrensHast paboTa (criennaisHble pOpMBI Ha BEIOOP CTYIEHTA) 6 10
KoHTponbHOE MeponpusiTHe 110 pa3aery 3 5
ITpoMeKyTOUYHBIIT KOHTPOJIb 24 42
IIpomeskyTouHast aTTecTanus 7 15

Uroro: 56 100

Buapl koHTpOIIA

HepequL HJIN IPUMEPBI 3aZ[aHPII>1, KpUTEPHUU OLICHKH U KOJIUYCCTBO 6a/ioB

TeMsl U1 U3y4eHHsI © 00pa3oBaTeNbHEIE
pe3yIbTaThl

TeKleII/lﬁ KOHTPOJIb 110 pa3aenay «Kierka — JJIEMEHTapHasi €eAMHNIA }KUBOTI0. CTpoel-me KJIIETKHW>

1

AynuropHas paboTa

1.

PN

BCZ[CHI/IC KOHCIIEKTa JICKIMH 1 pa60Ta C HUM

Jlexius
Lluronorus — Hayka o KJIeTKe KaK dJIeMEHTapHON €IWHHLE KHBOTO
Bormpocs! 1 3ananus

[Ipenmer 1 3a7a4M LUTOJIOTUH, MECTO LIUTOJIOTUU B CUCTEME OUOJIOTMYECKUX JUCHIUTITHH.

Kpatkas uctopust pa3Butusi, 3Ha4€HHUE METOAMYECKUX ITOIXO0JIOB IS MPOrpecca HayKH.

CTaHOBJI€HNE PUHIIUIIOB CBETOBOW MUKPOCKOITHH.

Hakorutenne Hay4HBIX JaHHBIX W O0OOIIEHWE JITHX NaHHBIX B BHJE CO3JIaHUS KJIETOYHON Teopuu u eé

COBPEMEHHOEC COCTOSAHHE.

Jlexusa

CTpoeHHe 3yKapuOTHYECKOM KIETKU: HapyKHas KIIETOYHAs MeMOpaHa, IUTOIIa3Ma, MeMOpaHHbBIE OPTaHOU bl KIIETKU

n

Bomnpock! 1 3a1aHus
HuTomnazma u €€ CTpyKTYpHbIE KOMIIOHEHTBI.
BakyossipHast cuctemMa KIIeToK.
DHIoIIa3MaTHYECKasl CETh.

Tembl U1 U3y4YEeHUS:

Iuromorust — Hayka O KJIE€TKe Kak 3JIeMEHTapHOU
€/IMHUILIC )KUBOTO.

CTpoeHne 3yKapuOTHIECKOW KIIETKU: Hapy KHas
KJIeTO4Has MeMOpaHa, IMToIuIa3Ma, MeMOpaHHbIe
OpraHOUBI KIICTKH.

CrtpoeHre 3yKapHOTHIECKON KIETKH:
HCMeM6paHHBIC OpraHouJbl KJICTKH.

MGTOHBI H3YUYCHUS KIICTOK.
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Kommnexce INonpmxu.
MuToxoHapHH.
XnoporacTsl.

SR o

Jlexuust
CrpoeHne 3yKapHOTHYECKOH KIETKH: HeMeMOpaHHBIE OPTaHOMIBI KIETKU
Bormpocsr 1 3aganus
JInzocomsl.
CdepocoMsl.
[Iepoxcucomsl.
Pu6ocomsr.
OnopHo-IBUTaTENbHAS CHCTEMA KIIETKH.

akrwbhE

Kpumepuu oyenxu:

0,5 6asa — KOHCTIEKT JICKIIUH COOTBETCTBYET TEME U OTPa)kaeT OCHOBHBIE MOJIOKEHHS, COOOIICHHBIE IEKTOPOM,
CTPYKTYPHUPOBaH.

1 a1 — KOHCIEKT JISKIIUU COOTBETCTBYET TEME U OTPaXKAET OCHOBHBIC TIOJIOKEHUSI, COOOIICHHBIC JIEKTOPOM, HAITHCAH
pa3bopUMBO, CTPYKTYPHUPOBAH, COAEPKHUT JOMOIHUTEBHbIE CBEIEHHS, TIOUEPITHYTHIE CTYIEHTOM U3 IPYTHX
HCTOYHHUKOB.

MuHHMMalbHOE YUCIo O0amioB — 1,5

MaxkcuManbpHOE 9nciIo 0amios — 3.

2. OTBeTHI HA TCOPETUYCCKHUE BOIIPOCHI, IMMPEABAPAIOIINEC J'Ia60DaTODHVI'O DaGOTV

JlaGopartopHoe 3aHsTHE
Kierka — sanemMeHTapHas eTMHAIA )KUBOTO
Bormpocs! 1 3ananus

=

ITpoKapHOTHI M 3yKAPHOTBHI, TUIIOTE3BI 00 UX IPOUCXOXKICHHUH.

OO1uii IIaH CTPOSHHUS KJICTKU Ha CBETOBOM U JIEKTPOHHO-MUKPOCKOTIUIECKOM YPOBHE.
3. T'oMoJOTHs B CTPOCHHH KIICTOK Pa3HBIX CHCTEMATHYECKUX TPYIIIL

JlaGopartopHoe 3aHsTHE

N

MCTO,I[LI HU3YUCHHUA KIIETOK
BOHpOCLI U 3aJaHus

MeTo bl LIUTOJIOTHH.

OJeKTpOHHAs MUKPOCKOIHS.

CBeToBasi MUKPOCKOIIMS.

Mukpockonu4ecKasi TEXHUKA.

OO0mue u cnenupuyeckue MeToIbl OKPAIIUBAHUSL.

ITprwxu3HEeHHOE U3y4YeHHE KIIETOK.

W3y4enue cpe3oB KIETOK, CKOJIOB OBEPXHOCTH, H30JHPOBAHHBIX CTPYKTYP M MOJIEKYJL.
JlabopaTopHOE 3aHsTUE

Nogp,kwbhE

CTpoeHHe 3yKapuOTHYECKOH KIETKU: HapyKHasl KIETOYHAs MeMOpaHa, IUTOIIa3Ma, MeMOpaHHbIE OPraHOU bl KJIETKU
Bomnpocs! u 3aianus

1. Iluromnasma u €€ CTpyKTYpHBIE KOMITOHEHTBL.
2. BakyomnspHas cuctema KIeToK.
3. OH/1011a3MaTUYECKAS CETh.

OO0pa3oBaTenbHble  pe3yJbTaThl: 3HACT MPEAMET
1 33]]a4M [IUTOJIOTUH, MECTO [IUTOJIOTUH B
cucTeMe OMOJIOTMIECKUX TUCIHUILUINH; KPATKYIO
HCTOPHIO Pa3BUTHUS UTOJIOTUU KaK HAYKH;
OCHOBHBIE METOJIbI 3yUEHHsI KIETOK; YICHHE O
KJIETKE KaK 00 JJIEMEHTapHOM! €MHUIIE dKHBOTO;
OOIIMI TJTaH CTPOEHHS KIETKH Ha CBETOBOM H
INEKTPOHHO-MHUKPOCKOITUYECKOM YPOBHE;
MOP}OJIOTHIO KIIETOK, UX XUMUYECKHI COCTaB;
CTPYKTYpY U (GYHKIIHH OPTaHOUAOB 1 MeMOpaH,
PAcCIONIOKEHHBIX B KIIETKE U OCHOBHBIC
OMOXMMHIYECKHE MTPOLECCHI, TPOTEKAIOIINE B
HHX; TOMOJIOTHIO B CTPOSHHH KJIETOK PAa3HBIX
CHCTEMAaTHYECKHX TPYIIIT; THITHI ISJICHUS KJIETOK;
XapaKTepUCTUKY KJIETOYHOTO IHKJIA,
LUTOJIOTUYECKHE OCHOBBI IIPOLIECCOB MUTO3a H
Meio3a

Crpanuna 9 u3 16




Hanpasnenue noarotosku 44.03.05 Ilenaroruueckoe o6pasoBanue (¢ ABeMs Npo(UISMU TOJTOTOBKHM),
HAIpaBJIeHHOCTH (Ipodiis) «buonorus» u «XuMHsD»
PaGouas nporpamma aucuuiuinael «Llutonorusy»

4. Kommrekce I"ombmxu.
5. MuToxoHapHH.
6. [TnacTumsl.
JlaGopaTopHOE 3aHsITHE
CrpoeHne 3yKapHOTHYECKOH KIETKH: HeMEeMOpaHHBIE OPTaHOM B! KIIETKH
Bormpocsr 1 3aganus
1. JInzocomsl.
2. CdepocoMsl.
3. ITepoKCcHCOMBL.
4. Pubocomsr.
5. OnopHO-BUTaTENIbHASL CUCTEMA KIICTKH.
JlaGopatopHoe 3aHsTHE
W3y4eHue OpraHouI0B CIEHAIbHOTO Ha3HAYCHHS
Bompocs! u 3a1anust
1. XIOpOIUICTHI.
2. XpoMOIIacCThI.
3. JletikomnacTsl.

Kpumepuu oyenxu:

0,5 6ana — mpUCYTCTBHE HA 3aHATHHU, OT/ACIBHBIC PEILUTUKH, 3aMEUaHUsI IT0 00CYKTaeMBIM BOIIPOCaM;
1 6amut — riryOOKHe M coJiepKaTebHbIC OTBETHI (JOMOIHEHHSI) TI0 BCEeM 00CYXIaeMbIM Mpo0IeMam.
MuHuMansHOE Yucio 6amios — 2,5.

MakcumanbHOe 9HceiIo 0aioB — 7.

3. Brinonnenue 3aganuii nabopatopHoil paborsl (;1aboparopusle 3ausaTust NeNe 4-8)

Kpumepuu oyenru:

0,3 6ayuta — KOHCHEKT JTabopPaTOPHO# pabOTHI COOTBETCTBYET TEME M COICPIKHUT BCE BU/IBI 33aHHM, CTPYKTYPHUPOBAH.
0,5 6asnna — KOHCIIEKT J1ab0PaTOPHOIT paOdOTHI COOTBETCTBYET TEME U COACPIKUT BCE BUBI 33/1aHUH, BBITIOJIHEHHBIX BEPHO,
B T.4. aKKypaTHBIC 3apPHUCOBKH W OIMCAHHS MHKpPOMpENaparoB u / wWium MHKpodororpaduii HamwcaH pa30opymBO,
CTPYKTYPUPOBAH.

MuHrMaNbHOE YncIo 6aymioB — 4.

MaxkcumanpHOe 9ucio 6auios — 6.

Maxcumanvnoe Konuvecmso 6ain06 3a ayoumopHyro pabomy — 16
Munumanvnoe Konuuecmso 6ani08 3a ayoumopHyro pabomy — 8

CamocTosTenbpHas
paboTa (o0si3aTenbHbIC

hopmer)

1. 3amonnute Tabmuuy «VIcTopus pa3BUTHS U CTAHOBIICHUS IIUTOJIOTUH KAK HAYKN»:

Ilepuon BpeMeHu CoObITHS, OTKPBITHS H X ABTOPBI

Kpumepuu oyenusanus:
2 Gaia — HaOJIOIAIOTCS HEIOYeThl B 0TOOpe MaTepHaia, HH)OpPMAaIHs T0CTaTOYHa.

Tembl U1 U3y4YEeHUS:

Lluronorus — Hayka o KJIETKe Kak 3JIeMEHTapHOM

CJIMHUIIC KUBOTO.
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3 Oamra — 3amojHEHa YETKO, pa3bopumBO, COAEpIKAHWE IOMONHAET MaTepHal JICKIIMOHHOTO Kypca, YKa3aH CITHCOK
HCIIOJb30BAHHOM JIMUTEPATYPHI.

MuHuMalbHOE YUCIIO 6aJLIoB — 2.

MaxkcuManbpHOE YnciIo 0amioB — 3.

2. Pa3paboTka MyIbTUMEIMHHBIX IPE3CHTANMi B paMKaX NaHHON TeMbl, Hampumep, «McTtopusi pa3BUTHS
LUTONOTHI, «ICTOPHS MUKPOCKOTIa», OHorpaduu y4eHbIX.
Kpumepuu oyenusanus:
2 Gayuta — HaOMIOIAOTCS HEJOYETHI B 0TOOpE MaTepuana, nHpOopMalus TOCTaTOYHA.

4 Gaa — BBITIOJTHEHA YETKO, CTPYKTYPHPOBAHO, COJCPIKAHUE IOMOTHACT MaTepUall JIEKIIHOHHOTO Kypca, yKa3aH CIIUCOK
HCIIOJb30BAHHOM JTMTEPATyPHI.

MuHuMaIbHOE YUCIIO OaJIOB — 2.

MakcumaabHO€e YnCIo 6amioB — 4.

3. CocraBieHHe MOHATHIHOTO CJIOBApSI.
Kpumepuu oyenusanus:
2 Gayuta — HaONMIOIAOTCS HEOYETHI B 0TOOpE MaTepuana, vHpOopMalus TOCTaTOYHA.

3 basuta — BBIMOJHEHA YETKO, CTPYKTYPHPOBAHO, COAEPIKAHUE TOTIOTHACT MaTepUal JIEKIIMOHHOTO Kypca, yKa3aH CITUCOK
HCTIONb30BAHHOMN JTUTEPATyPHI.

MuHuMaIbHOE YUCIIO 6AILIOB — 2.

MakcumaiabHO€e YHCI0 6aioB — 3.

4. 3amonaute Tabmuy «CTpoeHue u GYHKIIHU OPraHOUIOB KIETKI».

Kpumepuu oyenusanus:
3 Gaita — HaOIIOAFOTCS HENOYETHl B 0TOOpEe MaTrepuaia, HHPOpMaIus JOCTaTOYHA.

5 OaIoB — BBHINOJHEHA YETKO, CTPYKTYPHPOBAHO, COJAEPKaHHWE JOMOJHAET MaTephas JEKIMOHHOTO Kypca, yKa3aH
CIMCOK MCIOBb30BAHHO JTUTEPaTyphI.

MuUHUMAaJILHOE YUCIIO 0aJIOB — 3.

MaxkcumanbHOE Ynciio 6auioB — 5.

CTpoeHHe SyKapuOTHYECKOM KIICTKH: HapyXKHas
KJIeToYHast MeMOpaHa, IUTOoIIa3Ma, MeMOpaHHbIe
OpraHOH/IbI KIICTKH.

CtpoeHue 3yKapuOTHYECKOH KIIETKU:
HEMEMOpaHHBIC OPTaHOM BT KIICTKH.

MeTO,I[I)I M3Yy4YCHUA KIICTOK.

OOpazoBaTenbHble PE3yJbTAThl: 3HAET IPEIMET
1 331a9¥ [IUTOJIOTHH, MECTO IUTOJIOTHH B
cucTeMe OMOJIOrMYECKUX JTUCHUIUINH; KPATKYIO
HCTOPUIO Pa3BUTHA HUTOJIOTHH KaK HAYKH;
OCHOBHBIE METO/IbI U3yUEHHsI KIETOK; YIEHHE O
KJIeTKe KaK 00 37IeMEeHTapHOH eMHHUIIE )KHBOTO;
OOIIMI MJIaH CTPOEHUS KJIETKH Ha CBETOBOM U
3NEKTPOHHO-MHKPOCKOIMIECKOM YPOBHE;
MOP(}OJIOTruIo KIETOK, X XMMHUECKUII COCTaB;
CTPYKTYpY U GYHKIIHH OPTaHOUIOB ¥ MeMOpaH,
PAcIONIOXKEHHBIX B KJIETKE U OCHOBHBIE
OMOXMMHYECKHE TIPOLECCHI, IPOTEKAOIHE B
HUX; TOMOJIOTHIO B CTPOEHUU KJIETOK PA3HBIX
CHCTEMATHYECKUX TPYIIT; THITHI JIeTIeHHS KICTOK;
XapaKTepUCTHUKY KJIETOYHOTO LMK,
IIUTOJIOTHIECKHE OCHOBBI TIPOIIECCOB MUTO3a H
Meito3a
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3 | CamocrosTenpHas
pabota (Ha BbIOOD)

1. CocraBieHue KpOCCBOP/IOB, CHHKBEHHOB, OMOJIOTHUYECKHUX 3araiok.
Kpumepuu oyenusanusi:
2 GaJuta — HaOMIOIAIOTCS HEJIOYEThl B 0TOOpE Marepuaa, MHpOopMalus J0OCTaTOYHa.

4 Gaya — paboTa BBIMIOJIHEHA YETKO, CTPYKTYPHUPOBAHO, COACPIKAHKE OTIONHIET MaTepral JeKIMOHHOTO Kypca, YKa3aH
CIIMCOK MCITOIb30BAHHOM JIUTEPATyPHI.

MuHuMalbHOE YUCIIO 6alIoB — 3.

MaxkcuManbpHOE Ynciio 0amioB — 4.

2. Coop 6a3sl hotorpaduit

Kpumepuu oyenusanus:
2 Gayuta — HaOMIOIAOTCS HEJOYETHI B 0TOOpE MaTrepuaa, nHpOopMalus TOCTaTOYHA.

3 Gasuta — BBIMOJHEHA YETKO, CTPYKTYPHPOBAHO, COACPIKAHUE TOTIOIHAECT MaTepUal JIEKIIMOHHOTO Kypca, yKa3aH CITUCOK
HCTIONb30BAHHOMN JTUTEPATyPHI.

MuHuMaIbHOE YUCIIO 6aILIoB — 2.

MakcumaiabHO€e YHCI0 6aioB — 3.

Temsbl 11 N3y9eHUSA:

IluTosorus — Hayka o KJIETKE KaK 3JIEMEHTapHON
€IUHUIIE JKHBOTO.

CtpoeHue 3yKapuOTHYECKOM KIIETKH: HapyKHast
KIIeTOYHast MeMOpaHa, IIUTOIIa3Ma, MeMOpaHHbIC
OpraHou/IbI KJIETKH.

CtpoeHure 3yKapHOTHIECKOH KIeTKH:
HeMeMOpaHHBIE OPTaHONUABI KIICTKH.

MCTO,I[I)I M3Yy4YCHUA KIICTOK.

OO0pasoBaTenbHble  pe3yJbTaThl: 3HACT MPEAMET
1 3aJa4M [IATOJIOTUH, MECTO LIUTOJIOTUH B
cHCTeMe OMOOTMYECKUX TUCIUILUINH; KPATKYIO
HCTOPHIO Pa3BUTHUS LUTOJOTUH KaK HAYKH;
OCHOBHBIE METO/IbI U3yUEHHsI KJIETOK; YICHHE O
KJIETKE KaK 00 dJIeMEHTapHO! eIWHHIIE KHBOTO;
OOIIHI TIJTaH CTPOCHHS KJIETKH Ha CBETOBOM H
NIEKTPOHHO-MUKPOCKOITMYECKOM YPOBHE;
MOP(}OJIOTHIO KIIETOK, HX XUMHYECKUIN COCTAB;
CTPYKTYpY U QYHKIIHH OPTaHOUIOB 1 MeMOpaH,
PaCnoOJIOKCHHBIX B KJIIETKE U OCHOBHBIC
OMOXMMUYECKHE MTPOLIECCHI, TPOTEKAIOIINE B
HHUX; TOMOJIOTHIO B CTPOCHUHU KJIETOK Pa3HbIX
CHCTEMAaTUYECKHX TPYIIIT; THITHI ISJICHUS KIETOK;
XapaKTEePUCTUKY KIETOYHOTO IUKJIA,
LUTOJIOTUIECKHE OCHOBBI IPOLIECCOB MUTO3a
Meio3a

KonTponsHoe meponpusitue
T10 paziery

Onucanue MUKponpenapara

[lanHOe 3aaHNe BKIIIOYAECT:

1. W3roroeneHne BpEeMEHHOTO MUKpOIIpenapara

2. JemoHcTpaust yMeHuil paboTbl ¢ MHKPOCKOIIOM: 3HAaTh YacTH, YMETh HAacCTpPauBaTh, ONPENENATh
YBEJIUYECHHUE.

3. Y3HaBaHue QUKCHPOBAHHOTO MUKpOIIpenapara: Ha3BaHUe, KPaCUTEIIb.

4, W3rotoBneHne BpEMEHHOTO (JIaBICHOT0) MUKpOIpenapara.

5. Onmcanue MUKponpenapara.

Kpumepuu oyenusanus:
3 — mpaBHJIBHO IPUTOTOBIIEH MUKPOIIPEIAPAaT, COCTABICHO ONMCAHNUE, OMYIIEHbl He3HAYNTEIbHbIE OITUOKU

5- MNpaBUJIBHO MMPUTOTOBJICH MUKpOIIpENapaT, COCTABJICHO OINMMCAaHHUEC.

TeMbl U1 U3y4YEeHUS:

uTosorust — Hayka 0 KJIETKE KaK dJIeMEHTapHOH
€IMHULIE )KUBOTO.

CTtpoeHue 3yKapHOTUYECKOM KIETKU: Hapy>KHas
KJIeTO9Hast MeMOpaHa, IUTOIIa3Ma, MeMOpaHHbIE
OPTaHOM/BI KIIETKH.

Ctpoenne SyKapHOTHIECKOH KIIeTKH:
HeMeMOpaHHBIE OPTaHONUABI KIICTKH.

MeToant N3y4CHUA KICTOK.
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MuHMMaEHOE YHCIIOo 0aIoB — 3.

MakcumaiabHO€E YUCI0 0aioB — 5.

OO0pa3oBaTenbHble  pe3yJbTaThl: 3HACT MPEAMET
Y 33/1a44 [IUTOJIOTHH, MECTO IIUTOJIOTHH B
cucTeMe OMOJIOTMIECKUX TUCIUILUINH; KPATKYIO
HCTOPHIO PA3BUTHUS LIUTOJIOTUH KaK HAyKH;
OCHOBHBIE METOJIbI 3yUEHHs KIETOK; YICHHE O
KJIETKE KaK 00 3JIeMEHTapHOH eMHUIIE KHBOTO;
OOIIMI TJTaH CTPOEHHS KIETKH Ha CBETOBOM H
3JIEKTPOHHO-MUKPOCKOIIUYECKOM YPOBHE;
MOP}OJIOTHIO KIIETOK, UX XUMUYECKHI COCTaB;
CTPYKTYpY U (GYHKIIMHM OPTaHOUAOB 1 MeMOpaH,
PAacIIONOKEHHBIX B KJIETKE 1 OCHOBHBIE
OMOXUMHYECKHE POLIECCHI, TPOTEKAIOIIUE B
HUX; TOMOJIOTHIO B CTPOEHHH KJIETOK Pa3HBIX
CHCTEMAaTUYECKUX TPYIII; TUIIBI ICTICHUS KIICTOK;
XapaKTePUCTHUKY KIETOYHOTO IHKIIA,
IUTOJIOTHYECKUE OCHOBBI MPOIECCOB MUTO3a U
Meiio3a

[IpoMexyTOUHBI KOHTPOIH
(xoimnyecTBO 6ayIOB)

MUHUMATBHO 25 Mmakcumanvio 43

Tekyuuii KOHTPOJIb Mo pa3zaeny «/lesenne KieTox»

1

AynuropHas paboTa

1.

10.
11.
12.
13.
14.
15.
16.

BCZ[CHI/IC KOHCIIEKTa JICKIMH 1 pa60Ta C HUM

Jleknmsa
Kierounoe simpo. MuT03 — OCHOBHOM THII JIENEHUS KIETOK DYKapHOT, €r0 OMOIOTHIECKOe 3HaYeHIE

Bomnpocs! 1 3ananus
Snpo
XpoMatun
XpOMOCOMBI
S npsimko
SnepHas o6onouka
S nepHblii cOK
SInepHsblii GETKOBBIN MaTPHKC
M¥uTO3 — OCHOBHOM THII AETEHUS KJIETOK DYKapHOT, €ro OMOJIOTHYECKOe 3HaUCHHUE

Jlexusa
Meiio3, ero OMOIOrHYECKOE 3HAUCHUE
Bormpockr 1 3ananus
Meii03 — 3HaU€HNE U OCHOBHBIE XapaKTEPUCTHKH MPOIIECcca.
Metiotuueckoe nenenue 1.
MelioTuuyeckoe neineHue 2.

TeMbl U1 U3y4YEeHUS:

Kinerounoe siapo.

MuT03 — OCHOBHOM THI JEJICHHUS KIETOK 3YKapHOT,
ero OMOJIOTHYECKOEe 3HAUCHUE

Meiio3, ero OHOJIOrMYECKOEe 3HAYEHUE.

OOpazoBaTenbHBIE PE3YNBTATH: 3HAET IPEIMET
U 3a/1a41 [IUTOJIOTHH, MECTO IIUTOJIOTHH B
cucreMe OMOJIOTHYECKUX AUCLUITIIMH; KPATKYIO
UCTOPUIO Pa3BUTHS IIUTOJIOTHH KaK HAYKH;
OCHOBHBIE METO/Ibl U3yUCHHS KIIETOK; YUEHHE O
KJIETKE KaK 00 3JIEMEHTapHOH eANHHUIIC )KUBOTO;
OOIIMH MJIaH CTPOCHHUSI KJIETKH Ha CBETOBOM U
3JIEKTPOHHO-MUKPOCKOIIUYECKOM YPOBHE;
MOPQOIIOTHIO KJIETOK, UX XUMHUYECKHI COCTAB;
CTPYKTYpPY ¥ (pyHKIMH OPTraHOUIOB U MeMOpaH,
PACTIOJIOKEHHBIX B KIIETKE U OCHOBHBIC
OMOXMMHYECKHE POLIECCHI, TPOTEKAIOIIUE B
HHX; TOMOJIOTHIO B CTPOCHUH KIJIETOK Pa3HBIX
CHCTEMAaTUYECKUX TPYIII; TUIIBI ICTIEHUS KICTOK;
XapaKTEPUCTUKY KIETOYHOIO IMKJIA,
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4. T'ameToreHes.

Kpumepuu oyenxu:

0,5 GasTa — KOHCIIEKT JIEKIIHH COOTBETCTBYET TEME U OTPAXKaeT OCHOBHBIE MOJIOKEHHSI, COOOIIEHHBIE JIEKTOPOM,
CTPYKTYPUPOBAH.

1 6asT — KOHCIEKT JIEKIIUK COOTBETCTBYET TEME U OTPayKaeT OCHOBHBIE TIOJIOKEHUSI, COOOIIEHHBIE IEKTOPOM, HAITHCaH
Ppa3bopUUBO, CTPYKTYPUPOBAH, COACPKUT TOMOIHUTEIBHBIC CBEJICHHSI, IIOUYSPITHYTHIC CTYICHTOM U3 IPYTHX
HCTOYHUKOB.

MunumansHoe 9ucio 6amios — 1.

MaxkcruMaibHOE YKCiIo 0amoB — 2.

2.  OTBeTHI Ha TEOPETHUECKHE BOIPOCKHI, IPEABAPSIONINE J1a00PATOPHYIO padboTy

JlaGoparopHoe 3aHsTHE
W3ydeHne KOMIOHEHTOB spa
Bomnpocs! u 3aianus
1. KommoneHTs! HHTEp(HA3HOTO SIIpa.

JlaGopatopHoe 3aHsTHE
Knerounas nuddepeHunponka
Bormpocsr n 3aganus
1. Knerounas nuddepeHuuponka.
2. KiteTo4yHbIH UK.
JlaGopartopHoe 3aHsTHE
MHuTO3 — OCHOBHOI! THII ISJICHUS KJIETOK DYKapHOT, er0 OHOIOTHYecKoe 3HAYCHUE
Bormpocs! 1 3aganus
1. Muro3 u ero 3HauCHHUE.
2. Craguu MuTO3a.

JlaGoparopHoe 3aHsTHE
Meii03, ero GHOJIOTHYECKOE 3HAYCHHE

Bormpocs! 1 3ananus
Meiio3 — 3HaUEHNE U OCHOBHBIE XapPaKTEPUCTUKH MPOIIeCCa.
Metiotnueckoe nenenue 1.
MeiioTnueckoe nenexue 2.

> wbh e

T'amerorenes.

Kpumepuu oyenxu:

0,5 Gasa — IpUCYTCTBHE HA CEMUHAPE, OTIENbHBIC PEIUIHKHI, 3aMEYaHusl [0 00CYKIaeMbIM BOIIPOCAM;
1 6ayut — riryOOKHe M coJiepKaTeNbHbIE OTBETHI (AOTOIHEHHS) TI0 BCEM 00CYKIaeMbIM polieMam.
MuHUMaIBHOE YHCIIO 0aIoB — 2.

MaxkcumanbpHOe 9nciio 6amioB — 4.

3. BhinoaHeHue 3aaaHuii 1JabopaTopHO# paboThl (1aboparopHbie 3ansTHs NeNe 11-14)

Kpumepuu oyenxu:

LATOJIOTUIECKIE OCHOBBI MPOLIECCOB MUTO32a 1
Mero3a
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0,3 Oay1a — KOHCIIEKT J1abopaTOpHO PaboThl COOTBETCTBYET TEME U COJICPKUT BCE BUJIBI 3aJaHUH, CTPYKTYPHUPOBAH.
0,5 6asma — KOHCIIEKT JIA00paTOPHO# paObOTHI COOTBETCTBYET TEME U COACPIKUT BCE BUIBI 33/1aHUH, BBITIOJIHEHHBIX BEPHO,
B T.4. aKKypaTHbIe 3apHUCOBKM W ONHMCAaHHS MHKpOIpenapatoB M / win MuKpodororpaduii HamucaH pa3z00pyHBO,
CTPYKTYPHUPOBaH.

MuHUMaTBHOE YHCIT0 6aoB — 3.

MakcuManbHOe YHiCiIo 6amioB — 6.

Maxkcumanvroe Koauwecmso 6ainog 3a ayoumophyio pabomy — 12
Munumanvnoe Konuvecmso 6aii08 3a ayoumopHyro pabomy — 6

CamocrosTenpHast
pabora (00s3aTenbHbIE

(hopmbr)

1. Pa3paboTka MyJIbTUMEIUIHBIX PE3CHTAIMN 110 TEMaM pasjena.
Kpumepuu oyenusanusi:
2 Gauta — HaOMIOIAIOTCS HEJIOYEThl B 0TOOpE Marepuaa, MHpOopMalus J0CTaTO4Ha.

4 Gaa — BBITIOJTHEHA YETKO, CTPYKTYPHPOBAHO, COJICPIKAHUE TOTOMHAST MaTepHal JIeKIIUOHHOTO Kypca, yKa3aH CIIUCOK
HCIIOJIB30BAHHOM JIMUTEPATYPHI.

MuHHMMAaIIBHOE YUCIIO 0aIJIoB — 2.

MaxkcuManbHOE Ynciio 0auioB — 4.

2. CocraBneHue MOHITUHHOTO CIOBaps.
Kpumepuu oyenusanus:
2 Gana — HaOMIOAAIOTCS HEIOUETHl B 0TOOpE MaTepuala, nH(popMalus 10CTaToOuHa.
4 Gayta — BBITIOJTHEHA Y€TKO, CTPYKTYPHPOBAHO, COJEPKaHUE IOMOTHAET MaTeprall JIEKIIHOHHOTO Kypca, yKa3aH CITUCOK
HCTIONB30BAHHOH JIUTEPATyPHI.
MuHHUMaNEHOE YUCIo OayuioB — 2.
MakcumManbHoe Yucino 0aysoB — 4.

3. Pabora ¢ aTiracoM MUKpONpenapaToB U 3JIEKTPOHHBIX MUKpodoTorpaduii, B T.4. B cetu MaTepHeET (10
MHKPOIIPENapaToB)

3aganue: Onummre 10 MukpodoTtorpaduii (o BEIOOPY CTYIEHTa), AEMOHCTPUPYIOIINX ACJICHUE KIETKH, OMHIINTE
¢asbl
Konuuecmeo 6annos: 1 —2
Kpumepuu oyenusanus:
5 6aiuIoB — pacCMOTPEHBI M TIPABMIILHO COCTABIICHO OITMCAaHKE 5-7 MUKPOIIPENaparoB, TOMYIICHbl He3HAYNTEIbHBIE
OIINOKH.

7 6anmoB — pacCMOTPEHBI M MPABUIIBHO COCTABJIEHO omucanue 10 MUKkpomnpenaparos.

Maxcumanvnoe konuvecmso 06ann06 3a ooszamenvHyro c.p.— 15
Munumanvroe xoauuecmgo 6annos— 9

Tembr JUISLI U3yYCHUSA!

Kierounoe siapo.

MuT03 — OCHOBHOM THII I€JICHUSI KJIETOK DYKApHOT,
ero OHoyIornYecKoe 3HauCHHe

Metio3, ero Onoornueckoe 3Ha4eHHe.

OOpa3oBaTenbHble  pe3ybTaThl: 3HACT MPEAMET
U 331241 [IUTOJIOTHH, MECTO [IUTOJIOTUH B
cHCTeMe OMOJIOTMIECKUX TUCIHUILUINH; KPATKYIO
HCTOPHIO Pa3BUTUS LIUTOJIOTUY KaK HAyKHU;
OCHOBHBIE METO/Ibl U3yUCHHS KIETOK; YUEHHE O
KJIETKE KakK 00 3JIeMEHTapHOI eIMHHUIIE )KUBOT0;
OOIIMIA TJTaH CTPOEHHS KIIETKH Ha CBETOBOM H
JIEKTPOHHO-MHUKPOCKOIIMUECKOM YPOBHE;
MOP(OIIOTHIO KIIETOK, UX XUMUYECKHI COCTaB;
CTPYKTYpY U (pyHKIIMM OpPraHOUA0B U MEeMOpaH,
PAacIIoNOKEHHBIX B KJIETKE U OCHOBHBIE
OMOXMMHUUYECKUE IIPOLECCHI, IPOTEKAIOIUE B
HUX; TOMOJIOTHIO B CTPOCHHUH KJIETOK Pa3HbIX
CUCTEMATUYCCKUX I'PYIIIL; TUIIBI ACJICHUS KIICTOK;
XapaKTepUCTUKY KIETOYHOTO IUKIIA,
IIUTOJIOTUUECKHE OCHOBBI IIPOIIECCOB MUTO3a U
Meno3a

CamocrosiTenbHas
paboTa (Ha BBIOOD)

1. CocraBjeHue KPOCCBOP/IOB, CHHKBEHHOB, OMOJIOTHUYECKHUX 3araiok.
Kpumepuu oyenusanusi:
3 Ganna — HaOIIONAIOTCS HEIOYETHl B 0TOOpe MaTepuana, MHGOpManus J0CTaTOYHa.
5 6auioB — paboTa BBITOJHEHA YETKO, CTPYKTYPHUPOBAHO, COJCPIKaHHE IOMOJIHIET MaTepuall JICKIIHOHHOIO Kypca,
yKa3aH CIICOK UCTIOIh30BAHHOMN JTUTEPATypPHI.
MuHuMaIbHOE YUCIIO OaioB — 3.
MaxkcumanbpHOe 9nciio 6amioB — 5.

Tembl AT U3YUCHHUA:

Kinerounoe siapo.

MHTO3 — OCHOBHOM THII JIeJIeHHUs KJIETOK DYKapHuoT,
ero OHMOJIOrMYECKOe 3HAUCHUE

Meiio3, ero GHOJOrHYECKOE 3HAYECHHE.
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2. Coop 6a3sl hotorpaduit

Kpumepuu oyenusanus:
3 Gata — HabIIOIAtOTCs HEJIOUEThl B 0TOOpe MaTepuala, MHGopManus JOCTaTO4Ha.

5 OaIoB — BBIMOJNHEHA YETKO, CTPYKTYPHPOBAHO, COJAEPKAHWE IOMOJHACT MaTephas JEKIIMOHHOTO Kypca, yKa3aH
CIIMCOK MCIOJBb30BaHHOI JIUTEpaTyphI.

MuHuMaIbHOE YUCIIO 6aIoB — 3.

MaxkcuManbHOE Ynciio 0amioB — 5.

Maxcumanvroe koaruwecmso 6annos 3a c.p. no vloopy — 10
Munumanvroe xonuuecmeo 6anios — 6

OO0pa3oBaTenbHble  pe3yJabTaThl: 3HACT MPEIAMET
Y 33/1a44 [IUTOJIOTHH, MECTO IIUTOJIOTHH B
cucTeMe OMOJIOTMIECKUX TUCIHUILUINH; KPATKYIO
HCTOPHIO PA3BUTHS LIMTOJOTUU KaK HAYKH;
OCHOBHBIE METOJIbI 3yUEHHs KIETOK; YICHHE O
KJIETKE Kak 00 3JIeMEHTapHOH €MHUIIE KHBOTO;
OOIIMI TJTaH CTPOEHHS KIETKH Ha CBETOBOM H
3JIEKTPOHHO-MUKPOCKOIIUYECKOM YPOBHE;
MOP}OJIOTHIO KIIETOK, UX XUMUYECKHI COCTaB;
CTPYKTYpY U GYHKIIMHM OPraHOUAOB U MeMOpaH,
PAacIONOKEHHBIX B KJIETKE 1 OCHOBHBIE
OMOXUMHYECKHE POLIECCHI, TPOTEKAIOIIUE B
HUX; TOMOJIOTHIO B CTPOCHHH KJIETOK Pa3HBIX
CUCTEMAaTUYECKUX TPYIII; TUIIBI ICTICHUS KIICTOK;
XapaKTePUCTHUKY KIETOYHOTO IHKIIA,
IUTOJIOTHYECKUE OCHOBBI MPOIECCOB MUTO3a U
Meiio3a

KoHTposIbHOE MEpOTpHsATHE
0 paszeny

VceTHBIN 0TBET 10 TeMme «Meios»
Kpumepuu oyenusanus:
3 — oMy IIeHBI HEKOTOPBIC OIIMOKH B OTBETE

5 — aHOo MpaBUJIBHOE ONMCAHUE CTAIUN MeHo3a.

Maxcumanvhoe Koauwecmao 6a08 3a Konmp. mep. — 5
Munumanvhoe koauvecmeo 6anios — 3

Tembr JUISL U3yYCHUSA!

Kinerounoe siapo.

MuT03 — OCHOBHOM THII AETEHUS KIETOK YKApHOT,
ero OMOJIOTHYECKOE 3HAUCHUE

Meiio3, ero OHOJIOrHYECKOE 3HAYCHUE.

OO0pasoBaTenbHble  pe3yJbTaThl: 3HACT MPEAMET
1 3aJa4M [IATOJIOTHUH, MECTO [IUTOJIOTUH B
cucTeMe OMOJIOTMYECKUX JUCIUILINH; KPATKYIO
HCTOPHIO Pa3BUTHUS LUTOJIOTHU KaK HAyKH;
OCHOBHBIC METOABI U3YUYCHUS KIICTOK; YYCHUEC O
KJIETKE KaK 00 dJIeMEHTapHO! €IMHHILIE KHBOTO;
OOIIHi TITaH CTPOCHHUS KJIETKH Ha CBETOBOM M
NIEKTPOHHO-MUKPOCKOITUYECKOM YPOBHE;
MOP(}OJIOTHIO KIIETOK, HX XMMHUYECKUIN COCTAB;
CTPYKTYpPY Y (PyHKIMH OPraHOUIOB U MeMOpaH,
PaCnoOJIOKCHHBIX B KJIIETKE U OCHOBHBIC
OMOXMMHUYECKHE MTPOLECCHI, TPOTEKAIOIINE B
HHUX; TOMOJIOTHIO B CTPOCHUHU KJIETOK Pa3HbIX
CHCTEMAaTUYECKHX TPYIIIL; THITHI ICJICHUS KIETOK;
XapaKTEPUCTUKY KJIETOYHOI'O LUKIIA,
LUTOJIOTUIECKHE OCHOBBI MPOLIECCOB MUTO3a
Meio3a

[IpomMexyTOUYHBI KOHTPOJIb
(xosmuecTBO OaNIOB)

MuHuManioro 24 Makcumanvro 42

[IpomexyTouHas
aTTecTanus

HpeHCTaBHCHLI B (bOHﬂC OLICHOYHBIX CPEACTB IJIA HpOMe)KyTO‘IHOfI aTTeCTalliy 110 JUCHUIIINHE
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