Lokyment nogmucar npoMUHBHCTERGERO MPOCBEIIEHUSI POCCUIICKOM ®EJEPAIIUMA

NHdopmaumsa o Bnagenbue:
DOYO: Kucnosa HaTanss &h&%mg]bnoe rocyaapcTBeHHoe 0K/I:KeTHOe 00pPa30BaTe/ibHOE YUpeKIeHne

Nonmxwoctb: Mpopektop no YMP u kauecTsy 06pa3oBanms BbICLIEr0 00pPA30BaHUS
[ara nogmcanms: 08.0&0aMAPERMIT rocy1apCTBEHHbIN CONMAJIbHO-TIEIATOTNYeCKHl YHMBEPCUTET)
YHUKanbHbI MPOrpaMMHbIA KIKOY:

52802513f5b14a975b3€9b13008093d%$g%@%&%9ﬁ%@%%&ruH M METOIMKH 06y4eHus

YTBEPXIAIO
[Ipopextop mo YMP u KO,

W il\;[‘l(.:H(.:l;(SIl(:[;(l)Ba
HPEI[METHO-METOI[H‘JECKHFI MO/1YJb I1O

IHPOPUJIIIO « BUOJIOT' US»

IHurosorus
paboyas nporpaMma JUCIHUIIIAHBI (MOTYJIS)

3akperuieHa 3a kadeapoit Buosoruu, 3k0J10ruu 1 MeTOAUKHU 00ydeHU s

Y4eOHsblit m1an ETr'®-6256Xo(5r)
Hanpasnenue noaroroeku: 44.03.05 Ilemaroruyeckoe oOpa3zoBaHue (¢ ABYMS NpOQHISAMH
MTOATOTOBKH)

Hanpasnennocts (npoduis) «bruonorus» u « Xumus»
Keanuduxanus O0akanaBp
dopma oOyueHns ouHas
OO0w1ast Tpy10eMKOCTb 43ET
YacoB 1o yaeOHOMY MIIaHy 144 Bujs! KOHTpOIS B ceMecTpax:
B TOM UHCIIE: 9K3aMEHHI 3

ayJIUTOPHBIE 3aHATUSL 50

caMOCTOsITeNbHAs paboTa 94

Pacnpene.ﬂeﬂue YaCoB JUCHUIVIMHBI IO CEMeCTPpaM

Cemectp(Kypc.Homep cemectpa Ha Kypce) 32.1) Uroro
Bup 3ansatuii VIT | PIIA | VII | PIL
Jlexun 18 18 18 18
JlaGopatopHsie 321 32 [ 32| 32
B ToM umcIie HHT. 10| 10 [ 10| 10
HWroro ayn. 50 50 [ 50 50
KonTaktHas pabora 50| 50 | 50| 50
Cawm. Pabora 94 94 | 94| 94
Hroro 1441 144 | 144 | 144




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

IIporpammy cocraBuii(u):

HNabnna BanenTuna HukonaeBna

[pu HaMMUUKM 00YYAIOIIMXCS U3 YHCIIA JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3[J0POBbS, KOTOPBIM HEOOXOAUM 0COOBII MOPSTOK
OCBOCHHS IUCIMIUIMHBI (MOJLYJIS), TIO MX JKEJIaHHIO pa3pabaThiBaeTcs alalTUPOBAHHAS K OTPAaHUYESHUSM X 3/10pPOBbs paboyast
nporpaMMa JUCIMIUIMHEL (MOIYJIS).

Pabouast nporpamMma AUCIHUIUINHEL

IuTosorus

paspabotana B cootBercTBUM ¢ PI'OC BO:!

®denepalbHBIN TOCY1apCTBEHHBIH 00pa30BaTeIbHbIA CTAHAAPT BHICHIET0 O0Opa30BaHUs 110 HAaNpaBJeHUo nmoaAroToBku 44.03.05
ITenarornyeckoe obpasoBanue (¢ AByMs NMpodUISIMHU MOATOTOBKH) (YPOBEHb OakanaBpuara) (mpuka3 MuHoOpHayku Poccuu ot
22.02.2018 . Ne 125)

COCTaBJICHA HAa OCHOBaAHUUA yqe6H0r0 IJ1aHa:

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

yTBep)kaeHnoro yuéusim coBerom CI'CITY ot 21.03.2025 mpotokoi Ne9

Pabouast nporpamMma o00peHa Ha 3aceJaHuH Kadeapbl

BI([OJ'IOFI/II/I, 3KOJIOTMM U ME€TOJIUKH 06yqemm

IIporokomn ot 27.05.2025 r. Ne10
3aB. kadenpoit CemeHOB A.A.

Havanpuuk YOIT

T

H.A. lTomanuna
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Hanpasnenune noarorosku 44.03.05 Ilenarorunueckoe odpazoBanue (¢ 1Bemst MpoQUISIMU MTOATOTOBKH),
HATIPaBICHHOCTD (Tpouib) «bromorusn 1 «Xumus»
PaGouast nporpamMma JuCHUIUIMHBL «LIuTOIOrMs»

1. LIEJIM 11 3AJIAYM OCBOEHUSI JUCLUILIMHBI (MOYJI5)

Heabp u3ydyeHuss qucHMIIMHBL: (GopmupoBanue y OakanaBpoB wacth komnereHunun YK-1, OIIK-8 u IIK-1 Ha 6a3e OCHOBHBIX
pa3/enoB IUTOJIOIHU KaK pa3zeina OHoJIoruu.

3agaun M3yyeHUsl JMCHMIUIMHBI: M3YYeHHE KIETKH KaK JIEMEHTapHOW eJUHHUIEI )KUBOTO, a TaKKe 0COOEHHOCTEH ee CTpOeHHS U
JKU3HEJESTEIbHOCTH Y PACTEHUH, )KUBOTHBIX, TPHOOB X MUKPOOPTaHU3MOB.

Obaacth npodeccuoHaNbHON AesTeabHocTH: 01 OOpasoBaHue U HayKa

2. MECTO JUCHHUTIINHBI (MOJIYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Lk (paszern) OIL: [51.0.07

2.1|Tpe60|32um;| K NMpeBapUTeIbHOI MOAT0OTOBKE 00y4Yalouerocs:

Coaep)l(aHHe JUCIHUIIIAHBL 633preTC§[ Ha MaTepuaje:

Amnaromus 1 MOp(]oJIOrus pacTeHUi

30050rHs 6ECITO3BOHOYHBIX

2.2(IncuunauHbl (MOAYJIH) U MPAKTUKH, JJIs1 KOTOPBIX OCBOeHUE TAHHOM TUCHHUILIMHBI (MOAY/Is1) HEOOXOAUMO KaK
npeanecTByonee:

3o00m0rus IIO3BOHOYHBIX, I'ucronorust ¢ ocHOBaMu 3M6pI/IOJ'IOFI/II/I, ®u3noI0rus YesioBeKa u KUBOTHBIX, duznonorus paCTeHHﬁ,

MOJ'[CKyJ'[?{pHaSI OHOJIOTHS ¢ OCHOBAMH 6I/IOI/IH(1)OpMaTI/IKI/I, FCHCTI/IKa, BI/IOXI/IMI/IZ, buonoruueckue 0OCHOBBI CEIBCKOTO X03UCTBA

3. KOMIIETEHIIUH OBYYAIOIIETOCSI, ©°OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIUILIMHBI
(MOJLYJIST)

YK-1. Cnioco6eH ocylmecTBIATH NONCK, KPUTHYECKUI aHAJIN3 U CMHTe3 HH(pOpPMAIUH, MPUMEHATH CHCTEMHBIN MOIXO0/ JIs1
peleHusi MOCTABJEHHBIX 32129

3HaeT: AJITOPUTM BBINOJTHCHUA 3a1a4 110 BBIIIOJHCHWIO CBETOBOI'O MUKPOCKONIMPOBAHUA B IIUTOJIOT .

VYK-1.2. HaxoauT, KpUTHYECKH AHAJU3UPYET U BHIOUPaeT HH(POPMALNI0, HEOOXOTUMYIO JIsl pellieHHsl MOCTaBJIeHHOit
3aa4u.

3HaeT: croco0bl MOMCKa H 0TOOpa HEOOX0ANMOH HHGOPMAIMH TT0 AaHATOMHH B MOP(HOJIOTUH PACTEHHH B PAa3IMYHBIX NEYAaTHBIX H
3JIEKTPOHHBIX HCTOYHHKAX.

YK-1.4. ' pamM0OTHO, JIOTHYHO, APTYMEHTHPOBAHHO (POPMHUPYET COOCTBEHHBbIE CYKAEHHUS U OLEHKH; OTJINYAeT (PaAKTHI OT
MHEHHH, MHTEPIPETAIHii, OLIEHOK B PACCY:KAEHUSAX IPYTHUX YYACTHUKOB AeSITEILHOCTH

VYmeer HHTCPIPECTUPOBATH PE3YJILTATHI CBETOBOI'O MUKPOCKOIIMPOBAHUS Y BBIIIOJIHATH OHOJIOTMYECKHI PUCYHOK

YK-1.5. OnpejensieT ¥ oneHUBaeT NPAKTHYECKHe NMOCIeCTBUS BO3MOKHbBIX BADHAHTOB pellleHHs 3a1a4u

VYmeer IIPUMCHATH OCHOBHBIC METO/IbI CBETOBOI'O MUKPOCKOIIMPOBAHUS B LIUTOJIOTUH

OIIK-8. Cnoco0eH oCylecTBJISATD NeJArornueckylo e TeIbHOCTh HA 0CHOBE CHeNMATbHbIX HAYYHbIX 3HAHUH

OIIK-8.1. 3naeT: nCcTOPHIO, TEOPHIO, 3AKOHOMEPHOCTH U MPUHIUIBI MOCTPOeHUsI U GYHKIIMOHUPOBAHNS 00pa30BaTEIHLHOTO
npouecca, poJjb U MeCTO 00Pa30BAHNS B JKU3HM Ye/I0BeKa M 0011ecTBa, COBPEeMEHHOe COCTOSIHUe HAay4HOii 00J1acTH,
COOTBETCTBYIOLIEi MpenogaBaeMoMy NMpeaMeTy; MPUKJIAIHOE 3HAYeHHE HAYKH; cleli(uIecKre MeTOAbI HAYYHOT0

TMO3HAHUSA B 00beMe, 00ecreYHBaloleM NpenoaaBaHne YieOHbIX PeIMeTOB

3Haer NpeaMeT U 3aJa4u HUTOJIOTUU, MECTO UTOJIOTUHN B CUCTEME OHOJIOTHYECKHUX AUCHUIUIMH; KPAaTKYI0 HCTOPUIO PAa3BUTHUA
LHUTOJIOTUH KaK HAYKH; OCHOBHBIC METOAbI U3YUYCHHA KIICTOK; YYCHHUE O KIIETKE KaK 00 BHGMCHTapHOﬁ CIAUHUIIC )KUBOI'O; O6LL[PII>‘I
IUTaH CTPOCHUS KJICTKHM Ha CBETOBOM U 3JICKTPOHHO-MUKPOCKOIIMYECKOM YPOBHE; MOp(i)OJ'IOFI/II-O KJICTOK, UX XUMHUYCSCKUI COCTaB,
CTPYKTYpPY U (byHKL[I/II/I OpTraHONAO0B U MeM6paH, PacCmoJIOKEHHBIX B KJIIECTKE U OCHOBHBIC OMOXMMHYECKHE IPpOLCCChI, MPOTECKAOIINE
B HUX; TOMOJIOTHIO B CTPOCHUHU KJICTOK PasHbIX CUCTEMATUYCCKUX I'PYIII; TUIIBI ACJICHUA KIICTOK; XapaKTCPUCTHUKY KIICTOYHOTO
LUKJIa, TATOJIOTMYCCKNE OCHOBLI IIPOLIECCOB MUTO3a U Meio3a

ITIK-1. Cnocob6en OCYIIECTBJATD MEAAIrOrHY€CCKYI0 AeATEC/JIbHOCTD 10 peaju3aluu 06pa30BaTeJ’le0F0 npouecca nmo npeamery

IIK-1.1. YMeeT peaju30BbIBaTh 00pa3oBaTeJbLHYI0 POrpaMMy IO NMpeAMETY ¢ Y4eToM crielfuUuKH cofepKaHusl, METOI0B U
HHCTPYMEHTOB COOTBETCTBYIOLIEi 00JIACTH HAYYHOI0 3HAHMA

YMeeT ocyIIecTBISATh 0TO0p yueOHOTO Coep KaHusI IO IIUTONIOTHH AT pealn3aliy 00pa3oBaTelbHON MPOrPaMMBI

4. CTPYKTYPA U COJAEPKAHUE TUCIUIIJIMHBI (MOAYJIS)

Kon HaumeHnoBaHue pa3jieioB U TeM /BU/I 3aHATUS/ Cemectp | YHacoB | HHuTepakT.
3aHATHSA
Paznen 1. Knetka — yjiemenTapHas exuHnna ;kuBoro. CTpoeHune KJIeTKH
1.1 L{pToNoTHs — HayKa O KJIeTKe KaK dJIeMEHTapHOH eanHumIe )KuBoro /JIex/ 3 2 0
1.2 CTpoeHne NPOKapUOTHIECKON U 9YKapHOTHUECKOM KineTkH /JIex/ 3 2 2
1.3 Hapy»Has kjeToyHasi MeMOpaHa, IUToILIa3Ma, Bakyouu /JIex/ 3 2 0
1.4 JIBymMeMOpaHHbIe OpraHOWAbI KiIeTkH /JIek/ 3 2 2
1.5 OaHOMEMOpaHHbIC OpraHouabl KIETKH /JIex/ 3 2 0
1.6 HememOpaHHbIe opraHouip! KieTku /JIex/ 3 2 0
1.7 CtpoeHre MUKPOCKONA U NpHBHJIa paboTsl ¢ HUM /J1ab/ 3 2 0
1.8 Krnetka — anemMeHTapHas eiHuUIA )KUBOTO /J1ab/ 3 2 0
1.9 MeTo1bl IUTOJIOTHYECKUX MccIeq0BaHti. MeTo bl n3ydeHus kietok /J1ab/ 3 2 0
1.10 OO6uWMii IIaH CTPOSHUE NPOKAPHOTHYECKOH 1 3yKapuOTH4eCcKoi Kierku /J1ad/ 3 2 2
1.11 Krnerounas MemOpana, nutoruiazma /J1ab/ 3 2 0
1.12 JIBymMeMOpaHHbIe OpraHou il KieTku /J1ab/ 3 2 2
1.13 OpnHoMeMOpaHHbIe opraHouabl KieTku /J1ab/ 3 2 0
1.14 HememOpaHnHble opraHouibl Kietku /J1ab/ 3 2 0
1.15 M3yueHre opraHouI0B CrielagbHOro Ha3HaueHus /J1a6/ 3 2 0
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Hanpasnenue noarorosku 44.03.05 Ilenaroruyeckoe oO6pazoanue (¢ 1BeMs NPOQUISIMU MOJTOTOBKH ),
HAIpaBJIeHHOCTH (Ipoduis) «buonorus» u « XM

>aboyast IIporpamMma JUCUUITIMHBI «l l]l'](L[()l‘L[}[»

CrpoeHne POKapHOTHIECKON U 3yKaPHOTUIECKOH KIETKH

Bomnpocs! 1 3ananus
1. TIpokapHOTHI.
2. DyKapuOTHI.
3. Cnieruka KI€TOK pa3InYHBIX TPYIIIa OPraHU3MOB.

Jlexuus Ne3 (2 vaca)

Hapy:xHas kieTouHas MeMOpaHa, IUTOILIa3Ma, BaKyOJIn

Bomnpocs! u 3ananus
1. Huromiazma u €€ cTpyKTypHbIE KOMITOHEHTHI.
2. BakyoumsipHast cuctema KIETOK.

Jlextust No4 (2 gaca)

JIByMeMOpaHHBIE OpPraHOM bl KJIETKU

Bomnpocs! u 3ananust
3. Muroxonapumu.
4. XJtoporiacTsl.

Jlexuus No5 (2 vaca)

OpnHOMEMOpaHHbIE OPTaHOUABI KIIETKH

Bomnpocs! 1 3ananus
5. OHzomIa3MaTu4yecKas CeTb.
6. Kommiekc I'osbmku.

Jlexuus Ne6 (2 gaca)

HemeMOpaHHBIE OPTraHOUIBI KIIETKH

Bomnpocs! 1 3ananus

1. JInzocomel.

2. Cdepocombr.

3. TTepokcucomsr.

4. PuGocomsr.

5. OnopHO-IBUTaTENIbHASL CHCTEMA KIICTKH.

JlabopatopHoe 3ansitue Nel (2 yaca)
CTpoeHre MUKPOCKOTA ¥ IPUBHIIA PaOOThI C HUM

Bompocs! u 3ananus
1. CTpoeHHe CBETOBOTO MHUKPOCKOIA ¥ MPUHIIUIT ACHCTBHSL.
2. [IpaBuiia paboTHI ¢ MUKPOCKOTIOM.
3. TexHHKa CBETOBOTO MUKPOCKOMUPOBAHHSI.

JlabopatopHoe 3aHsTue Ne2 (2 yaca)

Kietka — aneMeHTapHast eTUHULA )KUBOTO

Bompocs! u 3ananus
1. TIpoKkapHOThI U 3YKAPUOThI, TUTIOTE3bI 00 MX NPOUCXOXKICHHUH.

1.16 Myraimu kietok /J1a6/ 3 2 0
1.17 CtBoJioBble kKieTku. KiioHupoBaHue u reHHas nexenepus /J1a6/ 3 2 0
1.18 Krnerka — anemenrapHas eguauna xusoro /Cp/ 3 20 0
1.19 I{uToruazma u e€ CTpyKTYpHbIE KOMITIOHEHTHI /Cp/ 3 40 0
1.20 Paznen 2. JleieHue KJIETOK.
2.1 Knerounoe siapo /JIex/ 3 2 0
2.2 Kinerounsriii iiukia. MUTO3 — OCHOBHOW THI JIEIEHUS KJIETOK DYKapHOT, €ro 2 0
Ouosornueckoe 3HaueHue /JIex/
2.3 Meiio3, ero ouostorunyeckoe 3naueHue /Jlex/ 3 2 2
2.4 W3yueHre KOMITIOHEHTOB siyipa /J1a6/ 3 2 0
2.5 Knerounas qudepenuponka /J1ad/ 3 2 0
2.6 Knerounsiii nuki /J1a6/ 3 2 0
2.7 MWUT03 — OCHOBHOM THI JENEHHsI KIETOK JYKApHOT, €ro OHOJOrHYecKoe 3 2 0
3HaueHue/J1ab/
2.8 Meiio3, ero ouosiorunyeckoe 3uauenue /J1ab/ 3 2 2
2.9 SAnpo /Cp/ 3 10 0
2.10 Jenenue xierku /Cp/ 3 24 0
5. OneHo4YHbIe 1 MeTOAUYECKHE MATEPHAJIbI IO JUCHHUILINHE (MOIY.TI0)
5.1. Copep:xaHue ayIUTOPHOIi padoThI MO TUCHUILIMHE (MOIYJIIO)
3 cemectp, 9 Jexknuii, 16 1a6opaTOPHBIX 3aHATHI
Pa3nen 1. KieTtka — dnemMeHTapHas eIuHULA KMBOro. CTpoenne KJIeTKU
Jlexuus Nel (2 gaca)
Lluronorus — Hayka o KJIeTKe KaK dJIeMEHTapHO! eIWHHILIE KHBOTO
Bomnpocs! 1 3a1anus
1. IIpeaMer U 3a1a4u TUTOIOTHH, MECTO IIUTOJIOTHH B CUCTEME OMOIOTHYECKUX JTUCIUILIIHH.
2. Kpatkas ucropus pa3BuTHs, 3Hau€HHE METOIMYECKUX MOJIXOJI0B IS IIPOrpecca HayKH.
3. CraHOBIICHUE TIPUHITUIIOB CBETOBOW MUKPOCKOITHH.
4. Hakonnenne Hay4HBIX AaHHBIX M OOOOLICHHE 3THUX NAHHBIX B BUJAE CO3/IaHHs KJICTOYHOH TEOpUH M €€ COBPEMEHHOE
COCTOSIHHE.
Jlexuus No2 (2 vaca)
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Hanpasnenue noarorosku 44.03.05 Ilenaroruyeckoe oO6pazoanue (¢ 1BeMs NPOQUISIMU MOJTOTOBKH ),
HarnpasJIeHHOCTH (Tpoduib) «buonorus» u «Xumus»
Pil()()‘lll}[ IporpamMma JUCUHUITITIHHBI «l l]1']0.[0l'“$[>>
2. OOwMii TUIaH CTPOCHUS KJIETKH Ha CBETOBOM M DJIEKTPOHHO-MHUKPOCKOITMYECKOM YPOBHE.
3. T'oMonorus B cTpO€HHUHU KJIETOK Pa3HbIX CUCTEMATHYECKUX TPYIIL.
JlabopatopHoe 3ausiTue Ne3 (2 vaca)
MeTo1bI HUTOIIOTHYECKUX UCCIeI0BaHNI. MeTo bl H3YyUEeHHUs KIETOK

Bompocs! u 3ananus
MeTozapl HIUTOIOTHH.
DNeKTpOHHAas MUKPOCKOIIHSI.
O6ume u cienudruyeckue METO bl OKpPAIIBAHUSI.
[Mprwxu3HEHHOE U3YUEeHHE KIETOK.
M3ydenne cpe3oB KIIETOK, CKOJIOB IIOBEPXHOCTH, H30JIMPOBAHHBIX CTPYKTYP M MOJIEKYIL.
JlabopatopHoe 3aHsTue Ned (2 yaca)
OO1Mii TUIaH CTPOCHUE MPOKAPHOTHYECKOM U 3YKapUOTHYECKOM KIETKU

DN AW =

Bomnpocs! 1 3a1anus
1. OcoOeHHOCTH MPOKAPUOTHUECKON KIICTKH.
2. Oco0eHHOCTH 3yKapHOTHYECKOHN KIIETKH.
JlabopatopHoe 3aHsTue Ne5 (2 yaca)
Knerounas memOpaHna, nuToruiazma
Bompocs! u 3ananus

1. Crpoenue ¥ pyHKIUN MeMOpaH.
2. Iluromnnazma u €€ CTpyKTypHBIE KOMITOHEHTHI.
3. BakyounsipHas cucrema kietok. KietouHslii cok.

JlabopatopHoe 3aHsTe Ne6 (2 yaca)
JIByMeMOpaHHBIE OpPraHOM bl KJIETKA
Bompock! u 3aganus

1. MuroxoHpuu.
2. IImactumsr.
JlaGoparopHoe 3ansTue Ne7
OnHoMeMOpaHHbIe OpraHou bl KieTku /J1a6/ (2 yaca)
Bomnpock! u 3ananust
1. DHoILIa3MaTHYECKas] CETh.
2. Kommekc I'onbmaxku.

JlabopatopHoe 3ausTue Ne8 (2 vaca)
HememOpaHHBIE OpPraHOUIBI KIETKH
Bomnpocs! u 3ananus

1. JInzocomsl.

2. Cdepocombr.

3. IIepoxcucomsl.

4. Pubocomer.

5. OnopHo-BHUraTebHas CUCTEMa KIETKH.

JlabopatopHoe 3ausiTue Ne9 (2 vaca)
W3y4eHne opraHonI0B CriealbHOTO Ha3HaueHus /J1ad/
Bonpocs! 1 3ananus

1. XIOpOTIICTEHI.
2. XpOMOIIaCTHI.
3. JlefikommacTer.

JlaboparopHoe 3ansTue Nel0 (2 vaca)
MyTanuu KIeTox
Bomnpocs! 1 3ananus
1. MyTareHes u ero poJib B 3BOJIFOIIHH.
JlabopatopHoe 3ansTre Nell (2 gaca)
CrBonoBble KieTku. KitoHnpoBaHue v reHHasi HHXXEeHEepus
Bomnpocs! 1 3ananus
1. CTBOJIOBBIE KIIETKH.
2. KnoHunpoBaHue KIETOK.
3. 'eHHast HHXKEHEPHUS.
Pasznen 2. JlesieHue KJI€TOK.
Jlexuus Ne7 (2 gaca)
Knerounoe saapo
Bomnpocs! 1 3ananus
SAnpo
XpomatuH
XpomMocoMbI
S npeimko
SnepHas o6ostouka
SnepHsIii cok
SInepHbIii OENKOBBIA MaTPHKC

Nk L=

Jlexuus Ne§ (2 vaca)
Knerounsiii iiukil. MUTO3 — OCHOBHOM THII JACJICHUS KJIETOK DYKAPHOT, €r0 OMOJIOTHIECKOe 3HAUCHHE
Bomnpocs! 1 3ananus
1. KneTounsiit k.
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Hanpasnenue noarorosku 44.03.05 Ilenaroruyeckoe oO6pazoanue (¢ 1BeMs NPOQUISIMU MOJTOTOBKH ),

HAIpaBJIeHHOCTH (Ipoduis) «buonorus» u « XM

>aboyast IIporpamMma JUCUUITIMHBI «l l]1']0~[0l'H$[>>

MmuT03 — OCHOBHOM THIT JEICHUS KIETOK OYKapuoT, €ro OHOJIOTHYECKOE 3HAUYCHUE

Bomnpocs! 1 3a1anus
Meiio3 — 3HaUeHHE U OCHOBHBIE XapaKTEPUCTUKHU MPOIIecca.
MeiioTnueckoe nenenue 1.
Meitotnueckoe nenenue 2.

1.

2.
3.
4.

I'ameTtorenes.

Bompocs! u 3ananus
1. KommoHeHThI HHTEpHaA3HOTO sIIpa.

BOl'[pOCI)I U 3aJlaHus

1. Knnerounas nu¢depeHmpoBka.

Bonpock! 1 3ananus
1. KimeTouHBIH HHKIIL.

MmuTO03 — OCHOBHOM THIT JIEICHHUS KIETOK 9YKapuor, €ro OMOJIOTMYECKOE 3HAYCHHE

BOlTpOCI)I U 3aJlaHus

1.
2.

MuTo3 1 ero 3Ha4YeHUE.

Craauu MUTO3Aa.

Bompock! u 3aganus

Jlexuus Ne9 (2 gaca)
Meiio3, ero 6HOJIOrMYECKOE 3HAUEHHE

JlabopatopHoe 3aHstre Nel2 (2 gaca)
H3ydeHre KOMIIOHEHTOB siipa

JlaboparopHoe 3anstue Nel3 (2 gaca)
Knerounas nuddepenuponka

Jlabopatophoe 3ansTre Nel4 (2 yaca)
Knerounsit Uk

JlaGopatoproe 3anstue Ne§ (2 vaca)

JlabopatopHoe 3aHsTe Ne9 (2 yaca)
Meiio3, ero Ouonoruueckoe 3HaueHue

1. Meiio3 — 3HaueHHE U OCHOBHBIC XapaKTEPUCTUKHU Ipoliecca.
2. Meitotnueckoe nenenue 1.
3. Meiiotiuueckoe aeneHue 2.
4. T'ameTorenes.
S. CpaBHeHHE MUTO3a M Mel03a C UCIIOIb30BaHUEM YyueOHOro Habopa «MuTo3 u MerHo3»
5.2. Conep:xanne caMOCTOATEIbLHON PaGoThI MO AUCHHUILINHE (MOIYJIIO)
Conep:xaHue 00s13aTeJILHOI CAMOCTOSATEIHLHONH PaGOTHI MO TUCHUTLINHE
Ne . IIponyKThl AeATEIbHOCTH
w/n Tembl IMCHHUNIMHBI Conep:xaHne caMOCTOATEJILHON PaGoThI

1 Knerka — | Pa3paboTka MyIbTUMEAMIHBIX Ipe3eHTalWil B pamkax | MyJbTUMeANWHHBIE IPE3eHTALHH.
3JIEMEHTapHas IaHHOM  Tembl, Hampumep, «Mcropus passutus | CocraBieHue MOHATUIHOTO
enuHuIa xxuBoro /Cp/ | uuronmorun», «Mcropus MHKpockoma», Oworpaduu | cioBapsi.

YUEHBIX. CocrapnenHas TabauLa.
CocraBieHue MOHATUIHOTO CII0Bapsl.

CocraBnenne  Tabmuusl  «Mcropus — pasBuTHA U

CTaHOBJICHHSI ITUTOJIOTUH KaK HAYKH»

2 Iurommazma u € | PapaboTka  MysnpTHMEOUHHBIX  mpe3eHTaruii 00 | MysnbTUMenuiiHbIe Ipe3eHTalNY,
CTPYKTYpPHBIE OpraHOUAX KIICTKH. CJIOBaph TEPMUHOB, COCTABJICHHAS
KoMIToHEeHTHI /Cp/ CocraBieHue MOHATUIHOTO C10Bapsl. Tabnuna

Cocrapnenne Ttabmuupl  (CtpoeHne W (QyHKIUH
OPTaHOMJOB KJIETKN)
3 Snpo /Cp/ PazpaboTka MyJIbTUMEAUIHHBIX MPE3EHTALMHA O CTPYKTYpe | MynbTUMenuifHbIe Ipe3eHTauH,
sApa KJICTKH. CJIOBapb TCPMUHOB
CocraBieHue MOHATUIHOTO CII0Bapsl.
4 Henenne xnetkn /Cp/ | TlonroroBka MyIbTUMEIUAHBIX NMpe3eHTAlMA MO TeMaM | MyJbTHMEIUITHbIE IPEe3eHTAlHY,
«Muto3z», «Meio3». CocraBieHne NOHATUHHOTO CIOBapSL. CJIOBapb TEPMUHOB, OITUCAHUS
Onucanue cTaguii MHTO3a M Meiio3a 1o QotorpadusMm u MHUKpPOIpEnapaTos 110
PHUCYHKaM. ¢dotorpadusM U pUCYHKaM.
Coaep:kaHue caMOCTOSITEJbHOI PadoThI 0 TUCHUILIMHE HA BBIOOD
Ne . IIpoaykTsl AesiTeIbHOCTH
w/n TeMbl IHCHUNIMHBI Conep:xaHne caMOCTOATEILHONH PaGoThI

1 Knerka — | CocrapieHue KpOCCBOPOB, CHHKBEHHOB, OMOIOTHUECKHUX CocrapieHHbIE METOUIECKUE
JJIEMEHTapHAas 3araniok. Coop 6a3bl poTorpaduii MaTepualbl, 6a3a pororpaduii.
enuHuLa sxusoro /Cp/

2 Hurormazama u  e€ | CocraBieHUEe KPOCCBOP/IOB, CHHKBEHHOB, OMOIOTHUECKUX CocraBieHHBIE METOUYECKHE
CTPYKTYpPHBIE 3aragok. C6op 6a3bl poTorpaduii Martepuaisl, 6a3a Gpororpaduii.
komnoHeHTs! /Cp/

3 SAnpo /Cp/ Cocrapnenye KpocCBOPIOB, CHHKBEHHOB, ONOIOTHYECKHX CocraBiieHHbIE METOUYECKHE

3aragok. Coop 6a3bl poTorpaduii

Martepuaisl, 6a3a Gpororpaduii.
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4 Henenue etk /Cp/ | CoctaBieHHEe KPOCCBOPIOB, CHHKBEHHOB, OMOIOTHUYECKHX
3arajiok.
C6op 6a3sl hoTorpaduii mporeccoB.

CocTraBrneHHbIE METOUIECKHE
Martepuaisl, 6aza Gororpaduii.

5.3.06pa3oBaTesibHBIE TEXHOJIOTHHU

IIpu opraHu3auy U3y4eHus TUCIUILIUHBL OyyT UCIIOIb30BaHBbI ClIEyIOIUEe 00pa30BaTeIbHbIE TEXHOIOIHU:

HUH(DOPMAIMOHHO-KOMMYHHUKAI[HOHHbIE TEXHOJIOTHH, TEXHOIOTHS OPraHN3allH CAMOCTOSTENIbHON PabOTHI, TEXHONOTHS

pedaekcUBHOrO 00yUEeHUs, TEXHOJIOTUSI MOYJIbHOIO 00Y4€eHHs, TEXHOIOTHs UTPOBOr0 00y4€eHHUsI, TEXHOJIOIUHU IPYyNIOBOM

JVMICKYCCHH, HHTEPAKTHBHBIEC TEXHOJIOTHH, TEXHOJOTHS IIPOOIEMHOT0 00ydIeHH s, TEXHOIOTHS OpTaHU3aIIN

yueOHO-UCCIIEJ0BATENbCKON JEeSITEIbHOCTH, TEXHOIOTUSI IPOEKTHOTO 00Y4eHH s, TEXHOJIOTHS Pa3BUTHUSI KPUTUUECKOIO MbIIUICHHUS.
5.4. Texymmii KOHTPOJIb, IPOMEKYTOUYHBI KOHTPOJIb U MPOMEKYTOUHAS ATTeCTALUS

BannpHO-peiTHHTOBast KapTa AUCIUILUTHEI 0QopMIIeHa Kak IPHIOKEHHE K padoyeil mporpaMMe TUCIUILINHEIL.
@DoH/1 OLIEHOYHBIX CPEJICTB VISl IPOBEJCHHUS IIPOMEXXYTOYHON aTTeCTaluy 00yJYaromuXxcs 110 TUCHUIUINHE 0OPMIIEH OTAEIbHBIM
JIOKYMEHTOM.

6. YHEBHO-METOJNYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHHUE

JlaTa oOpaleHus K AeKTPOHHBIM yUeOHBIM U3IaHUSIM, dIIEKTPOHHBIM 00pa30BaTeNbHBIM PECypcaM, COBPEMEHHBIM 0a3aM TaHHBIX H
“H(OPMALOHHBIM CIIPAaBOYHBIM CUCTEMAaM COBIAJAET C AaTOH yTBepKIeHUs paboueil IporpaMmbl

6.1. PexoMenayemas quteparypa

6.1.1. OcHoBHas JuUTEpaTypa

ABTOpI)I, COCTaBUTCIIN 3al"J'IaBI/IC, CCBLIKA Ha 3JICKTPOHHYIO 6I/I6J'II/IOT6‘IHyIO CUCTEMY HS}I&TGJ’ILCTBO, ron

JI1.1 |T.TII. denucoma, E. H. |LluTonorus : KOHCHEKTHI JEKIHH : y4eOHOE 1M0COOUE JUIsi CAMOCTOSTEIBHOM
MaxkcumoBa

Hpxyrcek :
paboThl cTyieHToB : yueOHoe nocobue : [16+] / coct. T. I1. enucona, E. H. [Acnpunt, 2022
MakcumoBa ; UpKyTCkuii rocyJapCTBEHHBIN yHUBEepcUTET. — PKyTCK :
Acmipunr, 2022. — Yacts 2. — 142 c. : ., cxeM., Tadit. — Pexxum octyna: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=700671. —
Bubsmorp.: ¢. 125-128. — TekcT : 2JIeKTPOHHBIN

JI1.2 |T. W. T'onoBanoBa, Tonosanoga, T. W. [{utonorust ¢ 0OCHOBaMHU THCTOJIOTHH : TIPAKTHKYM : [16+] / [KpacHosipek :
A. H. IBanoBa T. U. TonoBanoBa, A. H. MBanoBa ; Cubupckuii Gpenepanbubiii yauBepcuret. |Cudupckuit
— Kpachosipck : Cubupckuii Gpenepanbubiii yausepceuret (COY), 2022. — 116 |denepanbhsbrii
C. : WI. — PeXUM JI0CTyna: 1o nomcKe. — YHUBEPCUTET
URL: https://biblioclub.ru/index.php?page=book&id=705477. — bubmumorp.: [(CDYVY), 2022

c. 104-105. — ISBN 978-5-7638-4665-2. — TeKCT : 37€KTPOHHBII.
6.1.2. JlonoaHuTEJLHAS JUTEpaTypa
3arnaBue, CChUTKa Ha JIEKTPOHHYIO OHOIHOTEUHYIO CHCTEMY

ABTOpLI, COCTaBUTEIIN 1/13,H8.T6IILCTBO, rog

JI2.1 |C. B. Ilpynuukosa, Ipyauukosa, C. B. MukpoGuosorus : yuedbHoe nocodue : [16+]/ Kpachosipek :
E. H. A¢anacosa, C. B. IIpyanukosa, E. H. Adanacosa, H. 1. Capmarosa ; Cubupckuii Cubupckuii
H. 1. CapmaToBa (benepasnbhblii yHuBepcuteT. — KpacHosipek : Cubupckuit penepanbHbiit (henepanbHBIT

yausepeutet (CDY), 2021. — 120 c. : wi. — Pexxum gocTyna: 1o noJinucke. — |yHUBEPCUTET
URL: https://biblioclub.ru/index.php?page=book&id=706624. — bubmuorp. B |(CDVY), 2021
KH. — ISBN 978-5-7638-4492-4. — TekcT : 3JIeKTPOHHBIMN.
Kumenko, U. T. [Ipakrnyeckuit Kypc 60TaHUKU (LIUTOJIOTHS, THCTOJIOTHS, Mockga ; bepnun :
MopGoJIoTHs, aHATOMHUSI, cCcTeMaThKa) : yueOnuk : [16+] / Y. T. Kumienko. — |upexr-Menna,
Mocksa ; bepnun : Iupexr-Menua, 2020. — 351 c. : mi., cxeM. — Pesxxum 2020

JOCTYyTIA: 10 MOJIHCKE. —

URL: https://biblioclub.ru/index.php?page=book&id=594527. — bubnuorp. B
kH. — ISBN 978-5-4499-1264-0. — DOI 10.23681/594527. — Tekcr :
DJIEKTPOHHBIH.

JI2.2 |U. T. Kumenko

6.2 TlepeyeHb NPOrPaMMHOIO ofecrneyeHus

- Acrobat Reader DC

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

- GIMP

- Microsoft Office 365 Pro Plus - subscription license (12 month)

- Microsoft Windows 10 Education

- XnView

- ApxuBarop 7-Zip

6.3 Ilepevyenb nHGOPMAHOHHBIX CIPABOYHBIX CHCTEM, MPO(ecCHOHATBHBIX 023 JaHHBIX

- OBC «YHuBepcuTeTcKas OMOINOTEKa OHIIANHY

- bazbl nanneix Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHWE JUCHUIIJIMHBI (MOAY JIS)

7.1|HanmeHoBaHMeE cIIeNNATbHOTO TIOMEIIEHHS: yaeOHast ay ANTOPUS IS IIPOBEACHNS 3aHATHH JIEKIIMOHHOTO THIIA,
11abopPaTOPHBIX 3aHATHH, HHANBHIYaIbHBIX KOHCYJIBTAIUH, TEKYIIEr0 KOHTPOJIS, IPOMEXYTOUHON aTTecTaluy, Y4eOHO-
HCCIIeIOBATENbCKAs Ta0opaToprst OOTAHUKHU M dKoJorun pacteHuil. OcHaiieHHocTh: JlJabopaTopHoe 00opyaoBaHue
(IITaTUBEL, CHIMPTOBKH, ITHHIIETHI, TIEIIAPOBAIBHBIC UIIIBL, IPEIMETHBIC ¥ IOKPOBHEIE CTEKIIA, BECHI, BAHHOYKH,
acOecToBbIC CETKH, NMajeTkn), JlaboparopHas nocyna (mpoOUpPKH, KOIObI, XHMHUYECKHE CTaKaHbl, MEPHBIC IIUITHHIIPHI,
BOPOHKH, UNeTKy, yamky Ilerpu), ObopyaoBaHue As ydeOHbIX IPAaKTUK (repOapHble NalKy, KONaj-Ky, JIyIbl,
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repOapHbie ceTkn), Mukpockomn-20mT., Mukpockorn OMHOKYJISpHbI-11T., bans komOuHupoBanHas-1mT., CTeH b
yueOHble-41uT., HaTypanbHble 00beKThI (KOMHATHBIC PAaCTEHUs, TepOapHu, BIaXKHbIE MPenapaThl, KOJUICKIHHU II0I0B U
ceMsiH)-81T., 300pa3urenbHble mocoOus (TabauIIbl, MOCITH, MYJISDKN )-81IT., MenoBas qocka-1mr., KommiekT yueOHoi
Mebenu

7.2

HanMeHoBaHMe cCIEIIMATEHOTO MOMEIIEHHS: IIOMEIICHUE JIUISl XpaHSHUS U TPOPUIAKTHYECKOTO 00CITYKUBAaHUS YIeOHOTO
o0opynoBanwusi, JlabopanTckas kadeapbl OHOJIOTHH, SKOJIOTHH U METOUKH 00yueHus . OcHameHHOCTh: HoyTOyK-110T.,
ITpoexrop-1ir., Dxpan-2mr., [Tnakarel, Tabimiel, Buneomaraurona, Peaktusbl, MUKPOCKOIIBI

7.3

HanMeHoBaHHUe CICIMaIBHOTO OMEIIECHHS: TOMEIICHHE JJIsl CAMOCTOSATEILHON paboThl, UNTAIBHBIH 3aJ1.
OcHameHHOCTB: [TK-411T. ¢ BO3MOXXHOCTBIO MTOIKITIOYCHHS K ceTh « THTepHeT» 1 00eCIieueHUEeM JIOCTYIIA B SJICKTPOHHYIO
nHbOpMaIMoHHO-00pa3oBarenbhyo cpeny CI'CITY, TTucbmenHbli cton-4 mt., [Tapra-2 wir.

7.4

HauMeHOBaHHE CIICIMAFHOTO TOMEIICHHS: TIOMEIICHHE JUTs TIPOBEICHNUS 1aO0PaTOPHBIX 3aHATHIH. CTpyKTypHOE
noapazneneane CI'CITY — TexHOmapK YHHBEPCATBHBIX MEIarOTHYSCKUX KOMIIETCHIIMNA HMEHHU JTIOKTOpa (hH3HUKO-
MaTeMaTHueckux Hayk, npodeccopa E.SI. Korana (yueOHbIit kabuner Ne 110)

8. METOAUYECKHUE YKA3AHMUS 110 OCBOEHUIO JTUCIIUIIJIMHBI (MOY JISI)

Pabota Hax TEOPETHUECKUM MaTEPUAIOM ITPOUCXOIUT KPATKO, CXEMAaTHYHO, TIOCIEJ0BATENbHO (PUKCHPOBATH OCHOBHBIE ITOJIOKEHHS,
BBIBO/IBI, ()OPMYJIMPOBKH, 0000OIIEHNS; TOMEYaTh BasKHBIE MBICIIH, BBIJIENISATH KIIIOYEBbIE CIIOBA, TepMHUHBL. [IpoBepka TepMHUHOB,
MOHATHI C TOMOIIBIO SHIIUKIIONCIUIA, CIIOBApEii, CIIPABOYHHUKOB C BBIMTUCHIBAHUEM TOJIKOBaHUH B TeTpaab. O003HAYHUTE BOIPOCHI,

TEPMUHBI,

marepual, KOTOpLIﬁ BBI3BIBACT TPYAHOCTHU, IIOMETUTH U IMOINBITATHCA HaWTH OTBET B peKOMeHZ{yCMOﬁ JiuTeparype. Ecnu

CaMOCTOSTENBHO HE YAACeTCs pa300paThCst B MaTeprale, Heo0XoquMo chOPMyYIIUPOBATh BOMIPOC U 334aTh IIPEIOIABATEINIO.
IpopaboTka pabodeil mPOrpaMMBbl QUCHUILIAHEL, YAISII 0C000€ BHUMAHKE LE/SIM | 33]]a4aM, CTPYKTYPE U COACPIKAHHUIO
JUCHUILINHBL. KOHCTIEKTUPOBaHNE HCTOYHUKOB, MMOJTOTOBKA OTBETOB K KOHTPOJILHBIM BOIIPOCAM, IIPOCMOTP PEKOMEHTYEMOi
JUTEPATyphl, paboTa ¢ HHPOPMAITHOHHBIMH UCTOUHHUKAMH B PAa3HBIX (JOpMaTaXx.

Takxke B MpoIlecce U3y4eHHs TUCIUILTUHBI METOINUECKHIE PEKOMEHIAIIMU MOTYT OBITh U3/IaHbI OTACITBbHBIM JOKYMEHTOM.
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[Ipunoxxenue
BaibHO-peATHHTOBasT KapTa AUCUUILTHHBI «L[uTomorus»
Kypc 2 Cemectp 3
Buj koHTpOIIS MuHHAMANTBEHOE KOJIHYECTBO MaxkcumansHoe
OastoB KOJIN4YECTBO 0aJIOB

Knerka — JJIEMEHTApHasA ¢AMHUIIA Y)KUBOT0. CTpoeHHe KIIETKH
Texymuit KOHTPOJIb TIO pa3Aemy:
1 AynuropHas paboTa 8 16
2 CamocrosrensHast pabora  (crenuanbHbie 00s3aTeIbHbIC (OPMBI) 9 15
3 CamocrosrenbHas paboTa (crnenuanbHble GopMbI Ha BEIOODP CTYIEHTA) 5 7
KoHuTponsHOE MeponpusiTie 1o pazaery 3 5
ITpoMesxyTOUYHBIN KOHTPOJIb 25 43
Jleienne KJIETOK
Texymuit KOHTPOIIb TIO pa3Aemy:
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
[IpoMexxyTOUHBII KOHTPOJIb 24 42
IIpomeskyTouHast aTTecTanus 7 15

Uroro: 56 100

Bugpl koHTpOJIA |

HepequL HJIW IPUMEPBI 3aZ[aHPII>1, KpUTEPUN OLICHKH U KOJIMYCCTBO 6a/oB

Tembl JJIA U3YUCHHUA U O6paBOBaTeHBHLIe PE3YIbTATHI

Telcyumﬁ KOHTPOJIb 110 pasaenay «Kierka — JJIEMEHTaApHast ¢AMHHNIIA }KUBOTI'0. CTpoel-me KJIICTKH»

1

AynuropHas paboTa

L.

Beienve KOHCITEKTA JIEKIMA 1 paboTa ¢ HUM
Jlexuus Nel (2 gaca)

L[I/ITOJIOFI/IH — HayKa O KJICTKE KaK BHeMCHTapHOP'I CANHUILIE ) KUBOT'O

Bompocs! 1 3aganus

5. [Ipeamer u 3a7a4u IUTOJIOTUH, MECTO IUTOJIOTUU B CUCTEME OUOJIOTMYCCKUX IUCIUTLTHH.

6. Kpatkas uctopust pa3Butusi, 3Hau€HHUE METOAMYECKUX ITOAXO0JI0B JUISl MPOrpecca HayKH.

7. CTaHOBJIEHNE IPUHITUTIOB CBETOBOW MUKPOCKOITHH.

8. HaxomnsieHne Hay4HBIX TaHHBIX U 000OIIEHNE 3TUX JAaHHBIX B BUJE CO3JIaHHS KIIETOYHOU TEOPUU

u eé COBPEMEHHOC COCTOSAHHE.

Jlexuus No2 (2 gaca)
CrpoeHre NPOKapUOTHIESCKON U 3yKAPHOTUIECKOH KIETKH

Bomnpocs! u 3aganus

1. IIpoxapuoTHI.

2. DyKapHOTHI.

3. Cnenu¢uxa KI€TOK pa3IndHbIX TPYIIa OpraHU3MOB.

Jlexuus Ne3 (2 vaca)
Hapy>xHas kieTo4Has MeMOpaHa, [IUTOIIa3Ma, BaKyOJIH

BOHpOCLI U 3aJlaHUs

7.

[{uTomiazma u €€ CTpyKTYpHbIE KOMIIOHEHTBI.

Tembl A5 U3yueHUs:

Iuronorus — HayKa 0 KJIETKE KaK 3JIEMEHTapHON eInHUIIEe
JKUBOTO.

CrpoeHue 3yKapuOTUYECKOM KIETKU: HapysKHasl KJIeTOuHas
MeMOpaHa, IIMTOIIa3Ma, MeMOpaHHbIE OPTaHOM bl KIIETKH.
CrpoeHre S5yKapHOTHIECKOH KIeTKH: HeMeMOpaHHbIE OpTaHOM bl
KIIETKH.

Mertozp!l H3ydeHHs KIETOK.

O6pazoBaTenbHBIE Pe3yIbTaThI:

3HaeT: aJTOPUTM BBIITOJIHEHHMS 3a/1a4 M0 BBIITOJIHEHHUIO CBETOBOTO
MHKpPOCKOITPOBAHUS B IUTOJIOTUH; CIIOCOOBI ITOUCKA B 0TOOpa
HE0OX0oANMOH HH(POPMALIUH 10 AaHATOMHU U MOP(OJIOTHI
pacTeHUH B pa3IMUHBIX EYaTHBIX U AJIEKTPOHHBIX HCTOUYHHKAX;
IpeAMeT U 33/1a41 LIUTOJIOTMH, MECTO LIUTOJIOTHH B CUCTEME
OMOJIOTHUECKUX JUCLUIUINH; KPATKYI0 HCTOPUIO Pa3BUTHA
LIUTOJIOTHH KaK HayKH; OCHOBHBIE METOIbI H3Y4YEHHS KIIETOK;
yUeHHUE O KJIETKEe KaK 00 dJIeMEHTapHOH eIMHUIIE )KUBOTO; 00mmit
IIJIaH CTPOCHUS KJIETKH Ha CBETOBOM U JJIEKTPOHHO-
MHKPOCKOITIYECKOM YPOBHE; MOP(OIIOTHIO KIIETOK, UX
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8. Baxkyomnsipras cucrema KI€TOK.
Jlexuus N4 (2 vaca)
JIBymeMOpaHHbIe OpPraHOUABI KIETKH
Bomnpocs! u 3aianus
9. MuToxoHapHn.
10. X1OpOILIACTHL.
Jlexuus Ne5 (2 vaca)
OpHOMEeMOpaHHbIE OPTaHOUABI KIIETKH
Bormpocsr u 3aganus
11. OHyi0mIa3MaTu4ecKas ceThb.
12. Kommnexce INonpmxu.
Jlexuus Ne6 (2 vaca)
HememOpaHHBIE OpraHOUIBI KIETKH
Bomnpocs! u 3aianus

1. JIN30COMEL.

2. CdepocoMsl.

3. [Tepokcrcomsr.

4, Pubocomsl.

5. OrmopHO-IBUTAaTEIbHAS CHCTEMA KIETKH.

Kpumepuu oyenxu:

0,5 GayTa — KOHCIIEKT JICKI[MH COOTBETCTBYET TEME U OTPa)KaeT OCHOBHBIE MOJIOKEHHUS, COOOLICHHBIC
JIEKTOPOM, CTPYKTYPUPOBaH.

1 Gasut — KOHCIIEKT JISKI[HH COOTBETCTBYET TEME U OTPAKAaeT OCHOBHBIC TIOJI0KEHHS, COOOIICHHBIC
JICKTOPOM, HalKCaH pa300opunBO, CTPYKTYPUPOBAH, COACPIKUT JOMOTHATEIbHBIC CBEACHHUS, MOYCPITHY ThIC
CTYJICHTOM U3 JIPYTHX UCTOYHUKOB.

MuHMMabEHOE YHuCiIo 6amios — 1,5

MakcumaabHO€e Yncao 6amios — 3.

2. OTBeTHI HAa TEOPETUYECKUE BOIPOCHL, IPEABAPSIOIINE J1a00paTOPHYIO PaboTy
JlabopatopHoe 3anstue Nel (2 yaca)
CTtpoeHre MUKpPOCKOTIA U MPUBHJIIA Pa0OThI C HUM

Bompocs! n 3aganus
1. CTpoeHue cBETOBOr0 MUKPOCKOIIA ¥ IPUHIUII A€ CTBHAL.
2. IlpaBnna paboTH ¢ MEKPOCKOTIOM.
3. TexHuka CBETOBOI0O MUKPOCKOIHUPOBAHHUSI.
JlabopatopHoe 3aHsTre Ne2 (2 yaca)
Knerka — snemeHTapHas eAMHULA XKUBOTO
Bomnpocs! u 3aganus

4. ITpoxapHuOoTHI ¥ DYKapHUOTHI, TUIIOTE3bI 00 UX IPOUCXOXKICHHH.
5. OOmwuii n1a” CTpOeHUs! KJIETKU Ha CBETOBOM U JIEKTPOHHO-MUKPOCKOIIMYECKOM YPOBHE.
6. I'omonorus B cTpOCHHUH KJIETOK PAa3HBIX CUCTEMAaTHUECKUX TPYIIL.

JlaGopatophoe 3ansTue Ne3 (2 yaca)
MeTo/1bI HUTOJIOTHYECKUX HCCIe0BaHI. MeTo bl u3ydeHus KJIETOK
Bormpocsr u 3ananus

1. MeToapl IUTOIOTHH.
2. DNeKTpOHHAsE MUKPOCKOIIHS.
3. OO0mue u cnenupuyeckue MeTo bl OKPAIIUBAHUSL.

XMMMYECKHH COCTaB; CTPYKTYPY M (yHKIINHM OPraHOUIOB U
MeMOpaH, PacHOJIOXKCHHBIX B KJIETKE U OCHOBHBIC
OMOXUMHYECKHE NPOLIECCHI, IPOTEKAIOLINE B HUX; TOMOJIOTHIO B
CTPOEHUH KJIETOK Pa3HBIX CHCTEMATUYECKHX TPYIIIT; TUIIBI
JIeTIeHHsI KJICTOK; XapaKTepUCTUKY KICTOYHOTO IHKIIA,
LUTOJIOTUYECKHE OCHOBHI ITPOLIECCOB MUTO3a U MeH03a.

YMeeT HHTEepIpeTHPOBATh Pe3yIbTaThl CBETOBOTO
MHKPOCKOITHPOBAHUS U BEIOIHATE OMOJIOTHIECKUH PHCYHOK;
MIPUMEHSTH OCHOBHBIE METO/Ibl CBETOBOI'O MHKPOCKOIIMPOBAHUS B
LIUTOJIOTUH; OCYIECTBIATH OTOOP Y4eOHOTO COAepKaHU IO
LUTOJIOTHH JUIS pealIM3allii 00pa30BaTeIbHON IPOrPAMMBI.
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4. [Ipmwxu3HEeHHOE H3yUYeHHE KIIETOK.

5. H3yyenue cpe3oB KIETOK, CKOJIOB IOBEPXHOCTH, U30JMPOBAHHBIX CTPYKTYP U MOJIEKYIL.

JlabopatopHoe 3aHsTue Ned (2 yaca)
OOIuii IIaH CTPOCHUE IIPOKAPHOTHYECKOH M SYKAPHOTHICCKOH KIICTKH
Bormpocsr u 3aganus
1. OcoGeHHOCTY IPOKAPUOTUIECKON KIETKU.
2. OCOOEHHOCTH SYKaPHOTHYECKOH KIICTKH.
Jla6opaTtopHoe 3ansTue Ne5 (2 uaca)
Knerounast memOpaHa, IuTOMIA3Ma
Bormpocs! n 3anaHus

1. Crtpoenue 1 QyHKIUU MeMOpaH.
2. [uromnazma U e€ CTPYKTypHbIE KOMIIOHEHTBI.
3. Bakyomnsiprast cucrema kietok. KineTodHslit cok.

JlaGoparopHoe 3ansTue Ne6 (2 yaca)
JIByMeMOpaHHBIC OPTaHOHIbI KJICTKH
Bompock! u 3a1aHus
1. MuToxoHapHH.
2. IInactuae!.
JlabopatopHoe 3ausiTue Ne7 (2 vaca)
OpHOMEMOpaHHbIE OPTaHOUABI KIIETKH
Bormpocsr u 3aganus
1. DupomnasMaTHYecKas CEThb.
2. Kommnexc IN'onpmxu.
JlabopatopHoe 3ansTue Ne® (2 yaca)
HemeMOpaHHbIE OPraHOU/IBI KIIETKH
Bomnpock! 1 3aianus

1. JInzocomsl.

2. CdepocoMsl.

3. [Tepokcucomsl.

4. Pu6ocombr.

5. OrnopHO-IBUTaTENIbHAS CHCTEMA KIICTKH.

JlabopatopHoe 3aHsTre Ne9 (2 yaca)
M3y4eHne opraHou0B CIEHATBLHOTO Ha3HAUCHHS
Bompocs! n 3aganus

1. XOpOIJICTHI.
2. XpomoriacTsl.
3. JleiikoracTsl.

Jlabopatophoe 3ansTre Nel0 (2 gaca)
MyTtanuu KiaeTox
Bomnpocs! u 3ananus
1. MyTareHnes u ero poJib B 9BOJIIOLIMH.
Jlabopatophoe 3ansTre Nell (2 gaca)
CtBonoBble KeTku. KioHnpoBanue u reHHas HHKEHEepHs
Bomnpocs! u 3ananus
1. CTBOJIOBBIE KJIETKH.
2. KiionnpoBaHue KIETOK.
3. 'eHHas MHKEHepUsl.
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Kpumepuu oyenxu:

0,5 Ganna — IpUCYTCTBHE Ha 3aHATUH, OTASJIBHBIEC PEIUIHKH, 3aMEUaHuUs 110 00CYKAaeMbIM BOIIPOCAM;
1 6ayut — riryOoKHe U coJiepaKaTeNbHbIe OTBETHI (JOMOIHEHHs ) TI0 BCEM 00CYXIaeMbIM IpodieMam.
MuHMMaIEHOE YHCIIo 6aiIoB — 2,5.

MakcumManbHOe YHuciIo 0aysioB — 7.

3. BrinonHenue 3agaHuii 1abopaTopHoii paboTsl (1a6opaTopHbie 3aHaTHSI NeNe 4-8)

Kpumepuu oyenxu:

0,3 Oaa — KOHCIIEKT 1a00opaTopHOH PabOTHl COOTBETCTBYET TEME U COAEPIKUT BCE BU/IbI 3aJaHUH,
CTPYKTYPHPOBaH.

0,5 Gayuta — KOHCHEKT J1abopaToOpHOH pabOThl COOTBETCTBYET TeME M COICPXKUT BCE BHbI 3aJlaHHM,
BBINOJIHEHHBIX BEPHO, B T.4. aKKypaTHbIC 3apUCOBKH W OINHCAaHHS MHKPOIIPENapaToB W / HIU
Mukpodororpaduii HanucaH pa3dOPUHBO, CTPYKTYPUPOBAH.

MuHMMaILHOE YHCIIO 0aIIIoB — 4.

MakcumaabHO€e Yncao 6amioB — 6.

Maxkcumanvroe Koaruwecmso 6ann06 3a ayoumopuyio pabomy — 16
Munumanvnoe Konuyecmso 6aii08 3a ayoumopHyro pabomy — 8

CamocTosTenpHas
pabora (00s3arenbHbIE

(hopmb)

1. 3BamonnuTte Tabmuy «VIcTOPUS pa3BUTHS U CTAHOBJIICHUS ITUTOJIOTUH KAK HAYKH»:

Ilepuon BpeMeHu Co0bITHS, OTKPBITHS M HX ABTOPBI

Kpumepuu oyenusanusa:

2 6ana — HaOMIOAAI0TCS HEIOUETHl B 0TOOpEe MaTepualia, HHGOPMAaIUs J10CTaTOYHa.

3 Gamna — 3amoJTHEeHa YeTKo, pa300pUNBO, COEpPIKaHUE JOMONHIET MaTepHal JISKIHOHHOTO Kypca, yKa3aH
CIMCOK HCIOJIB30BAHHOM JINTEPATYPBI.

MunnManpHOE Ynciio 6amios — 2.

MakcumansHoe 4ucno 6anios — 3.

2. Pa3paboTka MyJIbTHUMEOUHHBIX NpE3EHTAIMH B paMKax AAaHHOM TeMbl, Hampumep, «Mcropus
Pa3BUTHUS IIUTONIOTUI, «ICTOPHS MHKPOCKOTIA», OHOrpadui yIeHBIX.
Kpumepuu oyenusanus:
2 Gana — HaOMIOAAIOTCS HEOUETHl B 0TOOpE MaTepuaia, HHGOpPMAaIys J0CTaTOYHa.
4 Gaiia — BBIIOJNIHEHA YETKO, CTPYKTYPUPOBAHO, COJEPKAHUE JONOJIHAET MaTepyall JEKLUOHHOIO Kypca,
yKa3aH CIHCOK UCIIOJIb30BAaHHOM JIUTEPaTypPHI.
MuHUMaJIbHOE YHCIIO OalIoB — 2.
MakcumansHoe 4ucno 6amios — 4.

3. CocraBneHne MOHITHHHOTO CIIOBApSI.
Kpumepuu oyenusanus.:
2 Gayuta — HaOMIOIAFOTCS HEIOYETHI B 0TOOpE MaTepuana, vHpOopMalus [OCTaTOYHA.
3 Oanna — BBINOJIHEHA YETKO, CTPYKTYPUPOBAHO, COACPIKAHKUE JIOTOJIHACT MaTepual JICKIIHOHHOTO Kypca,
YKa3aH CITUCOK MCIIOJIb30BAHHON JINTEPATYPHI.
MuHMMAaIEHOE YHCIIO 0aIIoB — 2.
MaxkcuManabHOE YHCIIo 0auioB — 3.

Tembl A5 U3yUueHUs:

Iuronorus — HayKa 0 KJIETKE KaK 3JIEMEHTapHON eIMHUIIEe
JKHBOTO.

CtpoeHne SyKapHOTHIECKOH KIeTKH: Hapy KHas KIETOYHAs
MeMOpaHa, [IUTOIUIa3Ma, MEMOPaHHbIE OPTaHOM B! KIIETKH.
CrpoeHre SyKapHOTHIECKOH KIeTKH: HeMeMOpaHHbIE OpTaHOM bl
KJIETKH.

Mertoabl u3yueHus KJIETOK.

O0pa3oBaTebHbIE pe3yIbTaThI:

3HaeT: aJIrOPUTM BBINOJHEHHS 337124 10 BBITOJHEHHUIO CBETOBOTO
MHKPOCKOIMPOBAHHUS B LIATOJIOTUH; CIIOCOOBI IIOUCKA U 0TOOpa
HE00XO0IUMOI HHPOPMAIIH TI0 aHATOMHIH ¥ MOP(OIOTHHI
pacTeHHH B pa3INYHbBIX MEYATHBIX ¥ AJIEKTPOHHBIX HCTOUYHHUKAX;
HpeIMeT M 3aJ]a4y LIUTONIOTHH, MECTO LIUTOJIOTHH B CUCTEME
OMOJOTUUECKNX TUCIUILINH; KPATKYIO HCTOPHIO Pa3BUTHS
IIUTOJIOTMH KaK HayKH; OCHOBHBIE METOJIbI M3yUYEHUS KIIETOK;
y4eHHe 0 KJIeTKe Kak 00 3JIeMEHTapHO# eIMHUIIE )KUBOT0; 00N
IUIAH CTPOCHHS KJIETKU Ha CBETOBOM M 3JIEKTPOHHO-
MHKPOCKOIIMYECKOM YPOBHE; MOP(OJIOTHIO KIETOK, HX
XMMHYECKHH COCTaB; CTPYKTYPY M yHKIINH OpPraHOUIOB U
MeMOpaH, pacro0KEeHHBIX B KJIETKE U OCHOBHbIC
OHOXHUMHYECKHE MpOUECCHI, MPOTECKAOIINE B HUX; TOMOJIOTUIO B
CTPOCHUHU KIIETOK PA3HBIX CUCTEMATUUCCKUX I'PYIIIL; THUIIBI
JIeTICHHs KJIETOK; XapaKTepPUCTUKY KIETOYHOTO IHKJIA,
LUTOJIOTHYECKHE OCHOBBI IIPOIIECCOB MUTO3a U Meio3a.

YMeeT HHTEepIPETHPOBATh PE3yIbTAThI CBETOBOTO
MHKPOCKOIMPOBAHUS ¥ BBINOJHSITH OUOJIOTHYECKHI PUCYHOK;
MIPUMEHSTh OCHOBHBIE METO/Ibl CBETOBOI'O MHUKPOCKOIIUPOBAHHS B
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4. 3anonnute Tabmuuy «CrpoeHue U GYHKIMU OPraHOUIOB KIETKIY.
Kpumepuu oyenusanus:
3 Gasuta — HaOJIIOJAFOTCSL HEJOYETHI B 0TOOpE MaTepuana, MHGOpMaLus T0CTaTOYHa.
5 6anyoB — BBINOJIHEHA YETKO, CTPYKTYPUPOBAHO, COAEPKAHUE AOTOHIET MaTeprall JISKIIMOHHOTO Kypca,
YKa3aH CIIUCOK UCIIOJIb30BaHHON JIUTEPaTypHl.
MuHnMansHOE Yucio 6anos — 3.
MakcuManbHOe YuCiIo 6amioB — 5.

LUTOJIOTHH; OCYILECTBILITH OTOOP Y4eOHOTO COACPIKAHHS 10
LIUTOJIOTUH U Pean3aliii 06pa30BaTenbHOI IPOrpaMMBL.

3 | CamocrosTenbHas
pabora (Ha BBIOOD)

1. CocraBieHne KPOCCBOPJOB, CHHKBEHHOB, OMOJOTMYECKHUX 3arajioK.
Kpumepuu oyenusanus:
2 Gayuta — HaONIOIAIOTCS HEOYETHI B 0TOOpe MaTtepuana, mHpopMalus J0CTaTOYHA.
4 fayta — paboTa BBINOHEHA YETKO, CTPYKTYPHPOBAHO, COACPKAHKE NOMONHIECT MaTepral JICKIIMOHHOTO
Kypca, yKa3aH CIIUCOK HCIIOJIb30BaHHON JINTEPaTyPHI.
MuHuMabEHOE Yuciio 6aymuioB — 3.
MakcumansHoe 9ucino 6amioB — 4.

2. Coop 6a3bI poTorpaduit
Kpumepuu oyenusanus:
2 Oayta — HaOJIOJAI0TCS HEOUEThI B 0TOOpEe MaTepualia, HHGOpMaIUs JOCTaTOYHA.
3 Gaymia — BBITIOJTHEHA YETKO, CTPYKTYPHUPOBAHO, COAEPKAHKE TOMONHAET MaTeprall JEKIIHOHHOTO Kypca,
yKa3aH CIHCOK UCTIONIb30BAHHOM JIUTEPATypPhI.
MuHUMAaJILHOE YUCIIO OayUIoB — 2.
MakcruMabHOE YHCI0 0a/UIoB — 3.

Tembl A5 U3yueHUs:

Iluronorus — Hayka 0 KJIETKE KaK 3JIEMEHTapHON €IMHULIE
JKHBOTO.

CrpoeHne SyKapHOTHIECKOH KIIeTKH: Hapy KHas KJIETOYHAsT
MeMOpaHa, IIUTOIUIa3Ma, MEMOPaHHbIE OPTaHOM B! KJIETKH.
CrpoeHre SyKapHOTHIECKOH KIeTKH: HeMeMOpaHHbIE OpTaHOM bl
KIIETKH.

Mertozpl H3y4eHHs KIETOK.

OO6pasoBaTebHbIC pe3yIbTaTHI:

KonTponsaOe mMepompusiTue
IO pasaeny

Onucanue MUKponpenaparta
JlaHHOE 3a/laHMe BKIIIOYAET:

1. H3rorosieHue BpeMEHHOIO MUKPOIIpenapaTa

2. JemoHcTpays yMeHuil paboThl ¢ MUKPOCKOIIOM: 3HATh YacTH, yMeTbh HAacTpauBaTh,
OIpENEATh yBEIUUCHHE.

3. V3naBaHKHe GUKCHPOBAHHOTO MUKpOMpENapara: Ha3BaHHe, KPaCUTEb.

4. H3rorosieHne BpeMEHHOT'O (1aBJICHOT0) MUKPOIIPEapaTa.

5. Ornucanue MUKpoIpenapaTa.

Kpumepuu oyenusanusi:

3 — MpaBUWJIBHO MPUTOTOBJIEH MUKPOIIPENapaT, COCTABICHO OMUCAHUE, JOMYIICHbl HE3HAYHTEIbHBIC
OLINOKHU

S — MpaBUJIBHO MPUTOTOBJIEH MUKPOIIPENAPAaT, COCTABICHO OMUCAHUE.

MuHMMAaTEHOE YHCIIO 0aIIOB — 3.
MaxkcumanabHOE YHCIIo 0aioB — 5.

Tewmbl a5 U3yueHus:

Iuronorus — Hayka 0 KJIETKE KaK 3JIEMEHTapHON eINHUIIEe
JKHBOTO.

CrpoeHue 3yKapuOTUYECKOM KIETKU: HapysKHasl KJIeTOuHas
MeMOpaHa, IITOIIa3Ma, MeMOpaHHbIE OPTaHOM bl KIIETKH.
CrpoeHre SyKapHOTHIECKOH KIeTKH: HeMeMOpaHHbIE OpTaHOM bl
KJIETKH.

Mertozp! H3y9IeHHs KIETOK.

OOGpazoBaTelibHbIC PE3YJIbTATHI:

3HaeT: aATOPUTM BBIITOJIHEHHMS 33/]a4 MO BBIITOJHEHUIO CBETOBOTO
MHKPOCKOITHPOBAHUS B IUTOJIOTUH; CIIOCOOBI MOMCKA U 0TOOpa
HE00X0IUMOI HHPOPMAIIH TI0 aHATOMHIH ¥ MOP(OIOTHHI
pacTeHUi B Pa3IIMIHBIX EYATHBIX U SIEKTPOHHBIX HCTOYHUKAX;
NpeaAMET U 3ala4y HUTOJIOTUH, MECTO UTOJIOTUH B CUCTEME
OMOJIOTHUECKUX JUCLUIUINH; KPATKYI0 HCTOPUIO Pa3BUTHA
HUTOJIOIMH KaK HaAYKHW; OCHOBHBIE METOAbI U3YUCHUS KIIETOK;
YUeHHE O KJIETKE Kak 00 dJIeMEHTapHOH eTMHUIIE )KMBOTO; 00Nt
TUIaH CTPOEHUS KIIETKH HA CBETOBOM U JICKTPOHHO-
MHKPOCKOITIYECKOM YPOBHE; MOP(OIIOTHIO KIIETOK, UX
XUMHUYECKHH COCTaB; CTPYKTYPY U (DYHKIUH OPTaHOUIOB U
MeMOpaH, PacIoIOKEHHBIX B KJIETKE 1 OCHOBHBIE
OHOXHUMHYECKHE MpOUECChI, MPOTECKAOIINE B HUX; TOMOJIOTUIO B
CTPOCHHMH KIICTOK pasHbIX CUCTEMATUUYCCKUX I'PYIIIT; THUIIbI
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JeTIeHHs KIIETOK; XapaKTePUCTUKY KJIETOUHOTO IMKIIa,
IIUTOJIOTHYECKUE OCHOBBI MPOLIECCOB MUTO3a U Melo3a.

YMeeT HHTEepIPEeTHPOBATh PE3yIIbTaThl CBETOBOTO
MHKPOCKOITHPOBAHUS U BBIMONHATE OHOJIOTMIECKUI PHCYHOK;
MIPUMEHSTH OCHOBHBIC METO/bI CBETOBOI'O MUKPOCKOIIUPOBAHUS B
LUTOJIOTUH; OCYIIECTBISITH OTOOP YUEOHOTO COeprKaHus M0
IUTOJIOTUH IS peal3aliii 00pa3oBaTeIbHOH IPOrPaMMEI.

[IpoMexyTOUHBII KOHTPOJIH

(xonmuyecTBO 0aJLIOB)

| MUHUMAIbHO 25 Mmaxkcumanvro 43

Tekyuuii KOHTPoJb Mo pazaeny «/lejJenne KJIeTOK»

1

AynuropHas paboTa

1. Bejaenue KoHCIIEKTA JEKIUKA B paboTa ¢ HUM
Jlexuus Ne7 (2 vaca)
Kunerounoe aapo

Bormpocsr u 3aganus

Snpo

Xpomarux

XpOMOCOMBI

S npeimrko

SnepHas o6osm04Ka
SnepHbIii cok

SnepHblii OeJIKOBBIM MaTPUKC

Nounkwh =

Jlexuus No§ (2 vaca)
Knerounsiii uki. MUTO3 — OCHOBHOM THII ICJICHUS KJIETOK DYKapHOT, €ro OMOJIOTHIECKOe 3HAUCHHE
Bormpocsr 1 3aganus

1.  KieTouHBIN UK.
2. MHWUTO03 — OCHOBHOM THII ACJICHHUS KJIETOK DYKapHOT, €ro OMOJIOTHUECKOE 3HAUCHHE
Jlexuus N9 (2 gaca)
Meiio3, ero 6HOJIOrMYECKOE 3HAUEHNE
Bormpocs! 1 3ananus
Meiio3 — 3HaU€HNE U OCHOBHBIE XapPaKTEPUCTHKH IPOIIeCCa.
MeitoTnueckoe nenenue 1.
MelioTuueckoe aeneHue 2.
T'ameTorenes.

el S

Kpumepuu oyenxu:

0,5 OayTa — KOHCIIEKT JICKI[MHA COOTBETCTBYET TEME U OTPA)KAeT OCHOBHBIE TIOJI0KEHHSI, COOOIICHHBIC
JICKTOPOM, CTPYKTYPUPOBAH.

1 GauT — KOHCIIEKT JISKI[HH COOTBETCTBYET TEME U OTPAKAET OCHOBHBIC TIOJI0KEHHS, COOOIICHHBIC
JISKTOPOM, HalKcaH pa300opurBO, CTPYKTYPUPOBAH, COACPIKUT JONOIHUTEIbHBIC CBEACHUS, OYCPITHY ThIE
CTYJICHTOM U3 JIPYTHX UCTOYHUKOB.

MuHMMabHOE YHCIIO 0aIoB — 1.

MaxkcumanabHOE YHCIIo 0aioB — 2.

2.  OrTBeTHI Ha TEOPETHIECKUE BOIPOCHL, MPEABAPSIONINE 1a00PaTOPHYIO PaboTy
N3y4enne KOMIOHEHTOB siapa

BOHpOCI)I U 3aJaHus

Tembl s U3yueHus:

Kinerounoe siapo.

MuTto3 — OCHOBHOM THIN JAEIEHUS KIETOK JYyKapuoT, €ro
OuosIorHuecKoe 3HaYCHUE

Meiio3, ero 6HOIOIMYECKOE 3HAYCHHE.

OGpazoBaTellbHbIC PE3yJIbTATHI:

3HaeT: aNrOpUTM BBHIIIOJIHEHUS 3314 110 BHIIIOJHEHUIO CBETOBOTO
MHKPOCKOIIMPOBAHUS B IUTOJIOTUH; CITOCOOBI OMCKA U 0TOOpa
HE0O0X0IMMOW HH(OPMALIUH 10 AaHATOMHU U MOP(OIJIOTUI
pacTeHHuH B pa3INYHBIX IEYATHBIX ¥ AJIEKTPOHHBIX HCTOUYHHKAX;
NpeIMeT U 3aJa4 LUTOJIOT UM, MECTO LIUTOJIOTHH B CHCTEME
OUOJIOTNYECKUX AUCLMIUIMH; KPATKYI0 HCTOPUIO Pa3BUTHS
LUTOJIOTHH KaK HAyKH; OCHOBHBIC METO/IbI M3Y4YCHUS KIICTOK;
y4eHHe O KIeTKe KaKk 00 3JIeMEHTapHOM eIMHUILIE )KUBOTO; OOIIIHIA
TUIaH CTPOCHUS KIIETKH Ha CBETOBOM U JJICKTPOHHO-
MHKPOCKOIIMYECKOM ypPOBHE; MOP(OJIOTHIO KIETOK, UX
XUMHYECKUH COCTaB; CTPYKTYPY U (DYHKIIUH OPTaHOUIOB U
MeMOpaH, pacroIoKEHHBIX B KJIETKE U OCHOBHBIC
OUOXUMHYECKHE MPOLIECCHI, TTPOTEKAIONINE B HUX; TOMOJIOTHIO B
CTPOCHUH KJIETOK Pa3HbIX CHCTEMATUYECKHUX TPYIIIT; TUIIBI
JICTICHUs KJICTOK; XapaKTePHCTUKY KJIETOYHOTO LHUKJIa,
LUTOJIOTHYECKHE OCHOBBI IIPOIIECCOB MUTO3a U Meio3a.

YMeeT HHTepIpeTHPOBAaTh PE3yIbTaThl CBETOBOTO
MHKPOCKOIIMPOBAHHUS M BBIIOJIHATH OMOJIOTMUECKUIT PUCYHOK;
HNPUMEHSTh OCHOBHBIE METO/IBI CBETOBOI'O MHUKPOCKOIIMPOBAHUS B
IIMTOJIOTUH; OCYIIECTBIATH OTOOP y4yeOHOro CoaepxaHus Mo
LUTOJIOTHH JUIS pealiu3aliiy 00pa3oBaTeIbHON MIPOrPaMMBI.
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PaGouas nporpamma aucuuiuinael «Llutonorusy»

1. KomnoneHTs! HHTEP(HA3HOTO S7Ipa.
JlabopaTopHoe 3anstue Nel3 (2 yaca)
Knerounas nuddepenuponka
Bomnpocs! u 3aganus
1. Knerounast nuddepeHupoBka.
Jla6opaTopHoe 3anstue Nel4 (2 gaca)
Krerounsrit muxi /J1a6/
Bomnpocs! u 3aganus
1. KnerouHslii IUKIL.
Jla6opaTtopHoe 3ansTue Ne§ (2 uaca)
MHuTO03 — OCHOBHO#! THII IeJICHUS KJIETOK DYKAapHOT, €r0 OHOIOTHYECKOe 3HAUCHUE
Bomnpocs! u 3aganus
1. MpuTo3 1 ero 3Ha4yeHue.
2. Crazuu MUTO3a.
JlabopatopHoe 3ansTue Ne9 (2 yaca)
Meiio3, ero Ouonoruueckoe 3HaueHue
Bormpocsr u 3aganus

1. Meii03 — 3HaU€HHE U OCHOBHBIE XapaKTEPUCTHKH MpoIIecca.
2. MeiioTnueckoe nenenue 1.

3. MeilioTnueckoe neneHue 2.

4, I'ameTorenes.

CpaBHEHUE MUTO03a U MeH03a C UCTIOIb30BaHUEM Y4eOHOTo Habopa «MUTo3 U MeHo3»

Kpumepuu oyenxu:

0,5 Ganya — IpUCYTCTBHE HA CEMUHApe, OTENbHBIE PEIIMKH, 3aMEYaHusI [0 00CYKIaeMBbIM BOIIPOCAM;
1 6ayut — riryOoKHe M coJiepKaTeNbHbIe OTBETHI (IOMOIHEHHs ) TI0 BCEM 00CYKIaeMbIM IpodeMam.
MuHUMaTEHOE YHCITO 0ayIoB — 2.

MakcumansHoe 4ucio 6anios — 4.

3. BoinonHeHue 3aanuii n1aboparopHoi paboThl (1aboparopHble 3aHsaTHs NoNe 11-14)
Kpumepuu oyenxu:
0,3 Oay1a — KOHCIIEKT J1abOpaTOPHOH PabOThl COOTBETCTBYET TEME M COJCPKUT BCE BUJIBI 3aJaHUH,
CTPYKTYPHUPOBaH.
0,5 Oayuta — KOHCHEKT J1abopaTopHON pabOThl COOTBETCTBYET TEME M COJECPIKHUT BCE BHIBI 3a/IaHHIA,
BBIIIOJIHEHHBIX BEPHO, B T.4. AaKKypaTHBIE 3apHCOBKM M OINHMCAaHHS MHUKpPOIpENnaparoB W / WIH
Mukpogororpaduii HanucaH pa3dOPUUBO, CTPYKTYPUPOBAH.
MuHUMaTEHOE YHCITO 0ayIoB — 3.
MakcuManbHOe YHciIo 0asioB — 6.

Maxcumanvnoe Konuvecmso 6aii06 3a ayoumopHyro pabomy — 12
Munumanvhoe Konuvecmao 6anios 3a ayoumophyro pabomy — 6

CamocrosTenpHast
pabora (00s3aTenbHbIC

(hopmb)

1. Pa3paboTka MyabTUMEIUHHBIX IPE3EHTAIMI 110 TeMaM paszea.
Kpumepuu oyenusanus:
2 Ganna — HaOMIOAAIOTCS HEAOUETHI B 0TOOpE MaTepHaia, HHGOPMAIHs J0CTaTOYHA.
4 Ganma — BBITIOJIHEHA 9ETKO, CTPYKTYPHPOBAHO, COACpKAHNE JOMONHICT MaTepHa JEKIHOHHOTO Kypca,
yKa3aH CIIHCOK MCIIOJIb30BaHHOM JIUTEPATYPBHI.
MuHuManpHOE Ynciio 6aymioB — 2.
MakcumansHoe 4ucno 6amios — 4.

Tembl A5 U3yueHUs:

Kunerounoe siapo.

MuTo3 — OCHOBHOM THII JEJ€HUS KIETOK JYyKapuoT, €ero
OHOJIOTHUYECKOE 3HAYCHHE

Meiio3, ero OMOJIOrHYECKOE 3HAUYECHUE.

OO6pa3zoBaTenbHbBIE Pe3yIbTaThI:
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HANpaBJIeHHOCTH (Ipodiib) «buonorus» u « XM
Pabouas nporpamma auciuuIuHbl «LiuTomorus

2. CocraBiieHH€e OHSATUHHOTO CJIOBApSL.
Kpumepuu oyenusanus:
2 GaJuta — HaOMIOIAIOTCS HEJIOYEThl B 0TOOpE Marepuaa, MHpOopMalus JOCTaTOYHa.
4 Gamta — BBINOJHEHA YETKO, CTPYKTYPHPOBAHO, COJEPKaHNE AOMOMHAET MaTepHal JISKIIMOHHOTO Kypca,
YKa3aH CITUCOK MCIIOJIb30BAHHON JINTEPATYPHI.
MuHNMaIBEHOE YHCIIO 6anyoB — 2.
MakcumManbHoe YuciIo 0aisioB — 4.

3. Paora ¢ amiacoM MUKPONpENapaToB U MEKTPOHHBIX MUKpodoTorpaduil, B T.4. B ceTU
HaTeprer (10 MUKpoOIIpenapaToB)
3aganue: Onummre 10 MukpodoTtorpaduii (o BEIOOPY CTYJEHTa), AEMOHCTPUPYIOIUX ACICHUE KIETKY,
onumute (aspl.
Konuuecmeo 6annos: 1 —2
Kpumepuu oyenusanus:
5 6aI0B — PaCCMOTPEHBI U IIPABUIIBHO COCTaBJICHO ONMHUCAaHUE 5-7 MUKPOIPENapaToB, AOMYIIEHbI
HE3HaYUTETbHbBIC OIIMOKH.
7 6aI0B — pacCMOTPEHBI U IIPABUIIBHO COCTaBIIEHO onucanue 10 MUKpoIpenapaTos.

Maxcumanvroe konruwecmeo 6annoe 3a obsizamenvhyio c.p.— 15
Munumanvrnoe konuyecmso bauios— 9

3HaeT: aJrOPUTM BBINOJIHEHHS 33/1a4 110 BBIIIOJIHEHHUIO CBETOBOIO
MHKPOCKOIIMPOBAaHHS B LIUTOJIOTHH; CIIOCOOBI OUCKa ¥ 0TOOpa
HE00X0IUMOI HHPOPMAIHK 0 AHATOMHH 1 MOP(OIOTUI
pacTeHUH B Pa3JIMYHBIX IEYATHBIX H 3JIEKTPOHHBIX HCTOYHUKAX;
MIpeAMET | 33/1a9¥ [IUTOJIOTHH, MECTO IINTOJIOTHH B CHCTEME
OMOJIOTHYECKUX TUCIUILINH; KPATKyIO HCTOPHIO Pa3BUTHS
LUTOJIOTUH KaK HayKH; OCHOBHBEIE METO/BI H3yUCHNUS KIETOK;
yUYeHHUE O KIIETKEe KaK 00 dJIeMEHTapHOH eIMHUIIE )KUBOTO; 00mmit
IUIAH CTPOCHHS KJIETKU Ha CBETOBOM M 3JICKTPOHHO-
MHKPOCKOIMYECKOM YPOBHE; MOP(OJIOTHIO KIETOK, HX
XMMMYECKHH COCTaB; CTPYKTYPY M (pyHKIIMHM OPraHOUIOB U
MeMOpaH, PacroNOKEHHBIX B KIIETKE 1 OCHOBHBIE
OMOXHMMITYECKHE IIPOIIECCHI, IIPOTEKAIONINE B HUX; TOMOJIOTHIO B
CTPOCHUH KJICTOK PA3HBIX CHCTEMATHYECKHUX I'PYIIIT; THITBI
JeTIeHNs KJICTOK; XapaKTepPUCTUKY KIETOYHOTO IUKJIA,
IUTOJIOTNYECKHE OCHOBBI IIPOLIECCOB MUTO3a U Meio3a.

YMeeT HHTEepIPETHPOBATE PE3yIbTAaThl CBETOBOIO
MHKPOCKOIMPOBAHUS ¥ BBINOJIHATH OUOJIOTHYECKHI PUCYHOK;
MIPUMEHSTh OCHOBHBIE METO/Ibl CBETOBOI'O MUKPOCKOIIUPOBAHHUS B
LUTOJIOTUH; OCYIIECTBIATE OTOOP Y4eOHOTO COACPKaHUA IO
LUTOJIOTUH JUIS pealli3allii 00pa30BaTeIbHON IPOrPaMMBI.

CamocTosTenbHas
pabora (Ha BEIOOD)

1. CocraBieHHe KPOCCBOPIOB, CHHKBEHHOB, OMOJIOTMYECKHUX 3arajioK.
Kpumepuu oyenusanus:
3 Gayuta — HaOJIFOJAFOTCS HEJJOYETHI B 0TOOpE MaTepuaa, HHGOpPMaIUs TOCTATOYHA.
5 6amtoB — paboTa BBIIOJIHEHA YETKO, CTPYKTYPUPOBAHO, COJIEPKaHUE JOMOTHAET MaTepuall JIEKIIUOHHOTO
Kypca, YKa3aH CITUCOK HCIIOJIb30BaHHOW JIUTEPATyPHI.
MuHuMaNEHOE YUCIo 0ayuioB — 3.
MaxkcumManbpHOE 9nciio 6amioB — 5.

2. Coop 6a3bI poTorpaduit
Kpumepuu oyenusanus:
3 Gasuta — HaOJIFOJAFOTCS HEJOYEThI B 0TOOpE MaTepuaa, HHGOpPMaIUs TOCTATOYHA.
5 6ayuIoB — BBIMIOJIHEHA YETKO, CTPYKTYPUPOBAHO, COJIEPKaHUE JOTIOJHSIET MaTeprall JEKIIMOHHOTO Kypca,
yKa3aH CITUCOK HCITOJIb30BaHHOM JIUTEPATYPHI.
MuHHMMAaIBHOE YUCIIO 0aIIoB — 3.
MaxkcumanabrHOe YHCIIo 0aioB — 5.

Maxcumanvroe konuvecmeo 6annog 3a c.p. no vioopy — 10
Munumanvroe xoauuecmao 6ano8 — 6

Tewmbl a5 U3yueHus:

Knerounoe siapo.

MuTto3 — OCHOBHOM THIN JEJIE€HUS KIETOK JYyKapuoT, €ro
OmosIorNuecKoe 3HAYCHUE

Metio3, ero 6Ho0rHYecKoe 3HaYCHHE.

OOGpazoBaTelibHbIC PE3yJIbTATHI:

3HaeT: alrOPUTM BBINIOJHEHUS 33/1a4 110 BHIOJHEHUIO CBETOBOTO
MHKPOCKOITPOBAHUS B IUTOJIOTUH; CIIOCOOBI MOMCKA U 0TOOpa
HE00XO0IUMOI HHPOPMAIIH TI0 aHATOMHIH ¥ MOP(OIOTHHI
pacTeHU B Pa3IIMIHBIX MEYATHBIX U IEKTPOHHBIX HCTOYHUKAX;
TIPeAMET U 33/1a9¥ I[UTOJIOTUH, MECTO IINTOJIOTHU B CHCTEME
OMOJOTUUECKUX TUCIUILINH; KPATKYIO HCTOPHIO Pa3BUTHS
IIUTOJIOTMH KaK HayKH; OCHOBHBIE METOJIbI M3yUEHHS KIIETOK;
YUYEHHE O KJIETKE KaK 00 dJIeMEHTapHOH eIMHUIIE )KMBOTO; 00Imuit
IUIaH CTPOEHHS KJIETKH Ha CBETOBOM U AJICKTPOHHO-
MHKPOCKOITIYECKOM YPOBHE; MOP(OIIOTHIO KIIETOK, UX
XHMHUUYECKHH COCTaB; CTPYKTYPY U (DYHKIUH OPTaHOUIOB U
MeMOpaH, PacIoIOKEHHBIX B KJIETKE 1 OCHOBHBIE
OMOXHMMIYECKHE IPOIIECCHI, IIPOTEKAIONINE B HUX; TOMOJIOTHIO B
CTPOCHUH KJICTOK PA3HBIX CHCTEMATHYECKHUX I'PYIIIT; THITBI
JIeTICHHs KJIETOK; XapaKTepPUCTUKY KIETOYHOTO IHKJIA,
IIUTOJIOTMYECKUE OCHOBBI MPOLIECCOB MUTO3a U Melio3a.

YMeeT HHTepIPETUPOBATh PE3yJbTaThl CBETOBOTO
MHKPOCKOIIMPOBAHHS M BBIIOJHATH OMOJIOTUUECKUIT PUCYHOK;
TIPUMEHSTH OCHOBHBIE METOMBI CBETOBOTO MHKPOCKOIIMPOBAHHUS B
IUTOJIOTUH; OCYIIECTBISITH OTOOP yIEOHOTO COepKaHuUs MO
IIUTOJIOTUH IS Pealn3ay 00pa3oBaTeIbHOH MPOrPaMMBI.
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KonTponsaoe meponpusitie
10 pazaeny

VceTHbIM 0TBET 1O TeMe «Melo3y

Kpumepuu oyenusanus:

3 — IOMyLIEHBI HEKOTOPBIC OIIMOKH B OTBETE

5 — IaHO MpaBWIBHOE ONIMCAHKUE CTaANN Meilo3a.

Maxcumanvroe Koauwecmao 6a08 3a Konmp. mep. — 5
Munumansnoe konuvecmso 6ann0e — 3

Tembl 151 U3yueHUs:

Knerounoe simpo.

MuTo3 — OCHOBHOM THIN JAEIEHUS KIETOK JyKapuoT, €ro
OHOJIOrMYECKOE 3HAUCHUE

Meiio3, ero 6HOJIOrMYECKOE 3HAYCHHE.

O6pazoBaTenbHBIE Pe3yIbTaThl:

3HaeT: aNrOpUTM BEHIIIOJHEHUS 3a/1a4 110 BEIIIOJHEHUIO CBETOBOTO
MHKpPOCKOIIHPOBAHUS B IUTOJIOTUH; CIIOCOOBI MOMCKA U 0TOOpa
HE00X0IUMOI HHPOPMAIMHK TI0 AHATOMHH 1 MOP(OIOTUHI
pacTeHHii B pa3IMYHBIX IEYATHBIX U 3IEKTPOHHBIX HCTOYHUKAX;
MPeAMET U 3a1a4¥ IIUTOJIOTUH, MECTO IIUTOJIOTHU B CHCTEME
OMOTOTHUECKUX JTUCIUILINH; KPATKyIO HCTOPHIO Pa3BUTHS
LUTOJIOTUH KaK HayKH; OCHOBHBEIE METO/BI H3yUCHNUS KIETOK;
YUYEHHUE O KJIETKE KaK 00 dJIeMEHTapHOH eIMHUIIE )KUBOTO; 00mmit
IUIaH CTPOCHUS KIIETKH Ha CBETOBOM U JJICKTPOHHO-
MHKPOCKOITYECKOM YPOBHE; MOP(OIOTHIO KIETOK, UX
XMMHYECKHH COCTaB; CTPYKTYPY U (hYHKIUH OPTaHOUIOB U
MeMOpaH, PacIoIOKEHHBIX B KJIETKE 1 OCHOBHBIE
OMOXMMHIYECKHUE MPOIIECCHI, IPOTEKAIOINE B HUX; TOMOJIOTHIO B
CTPOCHUH KJICTOK PA3HBIX CHCTEMATHYECKHUX I'PYIIIT; THIIBI
JeTIeHNs KJICTOK; XapaKTepPUCTUKY KIETOYHOTO IUKJIA,
LUTOJIOTUYECKHE OCHOBBI ITPOILIECCOB MUTO3a U Mei03a.

YMeeT HHTEepIPeTHPOBATh PE3yJIbTaThl CBETOBOTO
MHKPOCKOITHPOBAHUSI U BBIMONHATE OHOJIOTHIECKHUI PHCYHOK;
TIPUMEHSTH OCHOBHBIE METOBI CBETOBOI'O MHKPOCKOIIMPOBAHHUS B
IUTOJIOTUH; OCYIIECTBISITH OTOOP yIEOHOTO COAepKaHuUs MO
IIUTOJIOTUH JJISL Pean3ayy 00pa3oBaTeIbHOH MPOrPaMMBI.

IIpomeskyTOUHBII KOHTPOJIb
(koMyecTBO OaJIOB)

| MUHUMANbHO 24 | Mmaxkcumanvro 42

IIpomesxyTounas
aTTecTalus

[IpencrasieHsl B GOHAE OLIEHOYHBIX CPEICTB JUIs IPOMEKYTOYHOM aTTECTALNY 110 JUCLIUILINHE
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