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Pabowas nporpamma aucumnnnn «Ilaronorsay cocrasiena B 2022 1oy B COOTBETCTRHH C
TpeGopannsma DI'OC BO - Gakanaspuar no wanpasienwio noozomosxu 06.03.01 - Buorosus
ot «07» 08 2020 r. Ne 920.

PaspaGorunx: PaGanasnosa 3. T, x.6.., crapumii npenopasarens kadenps 300M0rHH H
u3noN0rHM.

PaBouas nporpamMma JHCUNILIHEE! 0106pena;
Ha 3acesannyn kadenps soonormu i Granonoruk o1 «23» 03. 2022r., nporoxosa Ne 7

3as. kadenpoit % Masanacsa JLO,

Ha 3aceaannn MeTtoanyeckoii komuccnn Gronornueckoro akynsrera ot «23» 03, 2022r,,
nporokon Ne 7,

/ Mpeacenarens o, fem—~—" Pamazanosa I1.5.

PaBouas mporpaMma JIHCINIIHHELL COrMACOBANE ¢ YHeOHO-METOIHMECKHM YIPABACHHEM «31n

03.2022r,

Havamsuux YMVY L ' : a p:

lacanramxuesa AT




AHHOTanuA padoyeil NPOrpaMmbl AU CHUNIMHBI

Huctumimaa LIUTOJIOTHSI BXOAUT B 4YacTh, (OPMUPYEMYIO yYaCTHHUKAMU 00pa30oBaTEIIbHBIX
orHomenud  OIIOIT oGpa3oBaTenbHON TpOrpaMMbl  Oakaraspuama TO HANPaBICHHUIO
noaroroBku 06.03.01 — buonorwus.
Jucnuninna peanusyercs Ha duonozuveckom dakynbrere kadeapoi 30010ruu U GU3NOIIOTUH.
Conepkanve JAUCHMIUIMHBI OXBAaTbIBAET KPYr BOIPOCOB, CBSI3aHHBIX C CTPYKTYPHO-
(GyHKIIMOHAIBHBIMUA OCOOCHHOCTSIMU KJIETKH U €€ JIeJICHUEM.

JucnumnimHa HameneHa Ha (QOpPMHpPOBAHUE CIEAYIOIIMX KOMIIETEHUUH BBIMYCKHHKA!

obmekynbTypHbIX — OIIK-2; npodeccrnonansusie — I[1K-3.

[IpenonaBaHre JUCHMIUIMHBI IpPEeIyCMaTpUBAeT IPOBEJCHHUE CIEAYIOUIMX BHUIOB
y4eOHBIX 3aHATHI: JieKnMH U JadopaTopHble 3aHATHS, CaMOCTOsITeIbHas padora
CTYIEHTOB.

B Tteuenue cemectpa Ha 1a0OPAaTOPHBIX 3AHATHUAX CTYACHTHI JENAIOT CXEMAaTHYECKYIO
3apHCOBKY MpPEAJIOXKEHHBIX IpernapaTroB B pabodux anpbomax, e HEoOXOIUMO MOJIHCATh
CTPYKTYpbI U3y4aeMbIX KJIETOK U €€ opraHeul. Takke Ha JJabopaTOPHOM MPAKTUKYME pELIatoTCs
CUTYyaTHUBHbIEC 3a/lauM, 3aJaHMs 110 3aKpeIUICHHIO MaTepuaia B TaOnu4yHOM (opme, onmucaHue
TUCTOJIOTMYECKUX IpernapaTroB KJIETOYHBIX opraHoujoB. [lo OKOH4YaHMM IpenojaBaTelb
OLIEHUBAET YPOBEHb BBIIOJIHEHHs padOT CTYAEHTA 110 MPEeACTaBICHHOMY albOoMy.

B koH1e Kax10ro MOAyIsl CTyJ€HT IOMUMO TEOPETUUYECKOM MOATOTOBKH JOKEH YMETh

OlpeseNATh Ha IMpernaparax M yMETb XapaKTepU30BaTh THUIIbI KJIETOYHOH OpraHu3aluu U UX
OCHOBHBIE CTPYKTYPBI.
PaGouas nporpamma AUCHUIUIMHBI [IPETyCMaTPUBACT IPOBEICHUE CIACAYIOIINX BUAOB KOHTPOJIS
yCIIeBaeMOCTH B (GOpME YCTHOH NPOBEPKH, MHCbLMEHHBIX Pa3BePHYTHIX OTBETOB,
Pa3/MYHBIX BHJAOB TECTHPOBAHMS, PeELICHHUS CHUTYAallMOHHBIX 3aja4, oIpeleeHUs!
OPraHoMJ0B HA THCTOJOrHYeCKHUX Ipenaparax # 3JIeKTPOHHOMHMKPOCKONHYECKHUX
(oTorpadgusax, KOJVIOKBUYMOB U TPOMEXYTOUHBIM KOHTPOJIb B pOopMe 3aUeTa.

OO0beM TUCUMIUIMHBI 4 3a4eTHbIe €MHUIIBI, B TOM B aKaJIeMUYECKHX Yacax 10 BHJaM y4eOHBIX
3aHsaTuil 144 4.
O6beM AUCUMILTMHEBI [0 OYHOU (hopMme

C VYueOHble 3aHATUS ®opma

E B TOM YHCJIC POMEKYTOUHON

M KonraktHas paboTta oOyuarommxcs ¢ CPC, B aTTecTaluu

E | Bce- pero/IaBaresieM TOM (3auer,

C| ro | Bce- U3 HUX uyucne | auddepeHumpos

T ro | Jlek- | Jlaboparo | IIpaktnu | KCP | koHCY 3a4er aHHBIN 3a4eT,

P 1005078 pHBIE €CKHe JbTAI] OK3aMEH)
3aHATHSL | 3aHITHUS 207

2 | 144 | 48 24 24 36 60 (ox3amen)




O6’I>CM JOUCIHUITIIIMHBI 4 3a4CTHBHIC CAMHUIIBI, B TOM B aKaJCMHUYCCKHX 4HacCaX I10 BUAaAM y‘-ICGHI:IX
3agaTuil 144 u.
OO0BbeM JUCIHMILIMHBI 10 OYHO-3a09HOM (hopme

C Y4eOHble 3aHATHS ®opma

E B TOM YHCJIC MIPOMEKYTOUHOU

M KonTakTHas pabota oOydaromuxcs ¢ CPC, B arrecTralnuu

E | Bce- MPEeroIaBaTesieM TOM (3auer,

C| ro | Bce- U3 HUX uucne | AuddepeHunpon

T ro | Jlex- | Jlaboparo | IIpaktnu | KCP | xoncy | 3auer aHHBIi 3a4eT,

p 100207 pHBIE ecKHe JBTAI 3K3aMEH)
3aHATUS | 3aHATHS 2071

2| 144 | 48 24 24 36 60 (9K3aMeH)

1. Ileau ocBOEHHS AUCHHUILIHHBI

emsamu ocBoeHUst AMCUMIUIMHGL LIMTOJIOI M SBIISAIOTCS:

- opMupOBaHUE y CTYACHTOB 3HAHUN O CTPOEHUH KIJIETOK KaK JIEMEHTApHBIX €IUHHUIL )KUBOTO,

- W3y4yeHHEe CTpoeHHs M (YHKIUOHUPOBAHHUS CYOKJIETOYHBIX OpraHeul, IPOLECCOB
BOCIIPOM3BOJICTBA U PEMAPALUH KIIETOK.

3amayn QJUCLHUILIMHBL:

- OCBOCHHME OCHOBHBIX IIUTOJIOTHYSCKHX ITOHATHIA;

- (OpMHPOBAHHUE HABBIKOB IPUTOTOBJICHUS IIUTOJIOTUYECKUX TPEIIapaToB U YMEHUHN paboTaTh C
MHUKPOCKOIMYECKON TEXHUKOU;

- (dopMHUpPOBaHHE YMEHHUW TIPUMEHSATH TOJTYYCHHBIC 3HAHHS TPH MPOBEIACHUH HAyYHOTO
MCCJICIOBAHMS U B JAJIbHEHIIICH PO ECCHOHATBHO-TICIarOTHYECKON ACATEIHHOCTH.

2. MecTo AMCHUTIJIMHBI B CTPYKTYpPe 0011e00pa3oBaTeIbHBIX MPOrPaMM
O0akajaBpuara

Huctmmuimaa  LMTOJIOTMSE  BXOOWT B 4acme, opmupyemyro  yuacmHuKamu
o0pazoeamenbHbxX OmHOWeHul, o0Opa3oBaTenbHON IPOTPaMMBI denepanbHOro
rocynapctBeHHoro crangapra BO (®I'OC BO) no nampasnenuto 06.03.01 - buonorus. Ona
u3yyaercs CTyAeHTamMu Ha | Kypce, Bo 2 cemectpe. Ilo OKOHYaHHMM TNPOHIEHHOrO Kypca
CTYACHTHI CIAIOT TI0 AUCHUTUINHE 3a4eT.

JucuuruinHa Oa3zupyeTcss Ha 3HAHMAX, IOJYYEHHBIX B pPaMKax IIKOJBHOTO Kypca
O6uosnorum, oco0eHHo paznena «OCHOBBI UTOJOTUU» U IPYIHMX COOTBETCTBYIOIIMX JUCIMILIUH
cpeaHero nmpogeccuoHanbHOro oOpa3oBaHus. Pe3ynbrarel ocBoeHus nuctuminebl LiuTonorus
00€CIeunBarOT OCHOBOIIOJATAOIMMM  YPOBEHb 3HAHUM, HEOOXOAMMBIX IS  OCBOCHUS
OMOJIOTHYECKUX JTUCLHMIUIMH O0LIero mnpoecCHOHAIbHOIO MLHUKIA, TAaKUX, Kak OOTaHMKa,
300JI0THsI, THCTOJIOTHSI C OCHOBAaMH OAMOPHOJIOTHH, AaHATOMHS, 300JIOTHS, (QHU3UOJIOTHSA,
6roxumusi, MOppoU3NOIOrHUECKUE OCHOBBI OHTOT'€HE3a, BO3PACTHAS aHATOMHUS U (PU3UOJIOTHS,
TEOPHSI SBOJTIOLINH.

3. Kommnerenuuu ody4aiouerocsi, popMupyemMbie B pe3y/abTaTe 0CBOCHUS
AUCHHUILIMHBI (IepeYeHb IJIAHNPYEMBIX Pe3yJ1bTaTOB 00y4eHHs )




Kox u HaumeHoBaHMe Koa u HaumenoBanue | Ilnanupyembie IMpouenyp
kommnerenuun n3 OIIOIT HHAMKATOpPA pe3yabTarThl a
AOCTUKEHH S o0y4eHuUs OCBOEHHS
KOMIIeTEeHIM I
OIIK-2. OIIK-2.1. Ilpumenser | 3HaeT: NPUHLIMIIBI VYcrHblit
Crioco0OeH IpUMEeHSTh TIPUHIIHITBI CTPYKTYpHO- orpoc,
MPUHIIMIIBI CTPYKTYPHO- CTPYKTYpHO- GyHKIIMOHATIBHOU MUCbMEHH
(byHKIMOHATBLHON (GyHKIMOHATIBHON OpraHu3aIy. bl ompoc,
OpraHu3aIiy, UCIIOJIb30BaTh | OPraHU3AlUH. YMeeT: Ucronb30BaTh | TECTUPOBA
dusnoNornuecKue, OIIK-2.2. cionb3yeT | (hU3HOJIOTHYECKHE, HUE,
[UTOJIOTUYECKHE, ¢busnonoruyeckue, [UTOJIOTUYECKHE, KoH(pepeH
OMOXMMHYECKHE, [UTOJIOTUYECCKUE, OMOXMMHYECKHE, s,
OMopU3NIECKUE METOIBI OMOXHMMHYECKHE, onodusnueckue KEHCHI,
aHajan3a JyIsl OLICHKU U onoduznueckue METO/bI aHATN3a CUTYaTUBH
KOPPEKLIHU COCTOSHUS METO/Ibl aHaIH3a OILICHKH COCTOSIHUS bI€ 3aJ1a4U
JKUBBIX OOBEKTOB H OIICHKHU COCTOSTHHS JKUBBIX 0OBEKTOB.
MOHHMTOPHHTA CPEbl UX KHUBBIX OOBEKTOB. Bnaneer: pazupiMu
obutaHus OIIK-2.3. Ucnonp3yeT | MeTOAaMu aHaJIHM3a
pa3HbIe METO/IbI JUTS MOHUTOPHHTA
aHanu3a Juist cpejibl 00UTaHus
MOHHUTOPHHTA CPEbl JKUBBIX OPTraHU3MOB.
00MTaHUS )KUBBIX
OpPTraHHU3MOB.
[1K-3. CiocobeH BnaieTh I1K-3.1. Braneer 3HaeT: COBpEMEHHbIC | Y CTHBIH
COBPEMEHHBIMH METOJIaMU COBPEMEHHBIMH METO/IbI 00pabOTKH orpoc,
00paboTKH TIOJIEBOW U MeTOoJIaMu 00pabOTKH MOJICBOM MUCbMEHH
nabopaTopHOMH TOJIEBOM OMOJIOTHYECKOU bIi OmpocC,
Ouroa0rn4ecKon OHoJI0rn4YecKon uH(popManuu YMeeT: | TeCTUpOBa
uH(pOopMaIuu nHhopManuu aHAIIM3UPOBATh HUE,
[TK-3.2. Cniocoben MOJTYYEHHYTO KOH(EepeH
MIPOBOJNTH pa3HbIe MOJIEBYIO U s,
(dhopmbl aHamU3a 1a60paTOPHYIO KEHCHI,
MOJTy4EeHHOM uH(popManuu CUTYaTHBH
nabopaTopHOI Brnaneer: naBeikamu bI€ 33741
nHhopManuu MOJTyYeHUs TIOJIEBOM U

nabopaTtopHoOit
OuoJIOrn4YecKoi
uH(popManun

4. O0beM, CTPYKTYypa U coAepKaHue TUCHUIIIHHBI.
4.1. O6beM TUCHMILINHBI COCTABJIAET 2 3aYETHBIX eIMHNII, /2 aKaJeMHUYeCKHX YacoB.

4.2. CTpyKTYypa IMCHUILIHHBI.

4.2.1. CTpyKTypa AMCUMILIMHBI 110 04HOI hopMme.

Ne

n/n

Pa3aesbl 1 TeMbI
JTUACIHUATLINHBI

Buabl yuyeoHoii

CaMOCTOSITEIbHY
10 padoty
CTY/ICHTOB U
TPYA0E€MKOCTH (B
yacax)

Cemectp
Henensi cemectpa

padoThl, BKIKYAS

CaMocTofTe/ILH
QL noﬁn'ro

®opMbl TEKYLIEro
KOHTPOJISl YCIIeBAeMOCTH
(no neoenam cemecmpa)
dopMa NPOMEKYTOUHOM
aTrecTanuu
(no cemecmpam)




IpakTHyeckue
JlaGopaTopH
LIO DAITATIAC
KonTpoinb
LARNMMDOT I’\Qﬁ

Jleknun

Monayasb 1. Tunsl kiaerounoi opranusanun. Sapo. Kiierounbie MeMOpaHbI.

Bakyoasipaas cucrema.

1 Tewma 1. 2 2 2 4 dopMbl TEKYIIETro
[Ipenmer, 3a/1a4w, KOHTPOJISI  YCIIEBAEMOCTH:
UCTOPUST M METOJbI YCTHBIH, MUCHbMEHHBIH,
IIATOJIOTUH. TECTOBBIN OIPOC.

@opMBl  TPOMEKYTOUHOM

2 Tema 2. Tuner | 2 3 3 4 aTTeCTalUu:

KJICTOYHOM KOJJIOKBUYMBI,

OpTaHH3aIIH. TEeCTUPOBaHUE,

CtpoeHue KIeTKH. BBITIOJTHEHHE
KOHTPOJIBHBIX  3aJaHuM,

3 Tema 3. 2 3 3 12 | cocraBienue pedeparoB
Knerounoe ATPO. (OCCE), uHTepaKTHBHbIE
XpomaruH. dbopMeI onpoca
XPOMOCOMBHI.

Hmozo no mooynio 8 8 20 | (36 ak. 4.)
Mopayab 2. Cuctemsbl 3HeproodecnevyeHus: kiaeTtku. llurockeser.

4 Tema 4. 2 2 2 4 dopMbl TEKYIIETO
[Tna3maTudeckas KOHTPOJISI  YCTIICBAEMOCTH:
MeMOpaHa. YCTHBIH, MMHMChbMEHHBIMH,

TECTOBBIN OIpPOC.

5 Tema 5. 2 2 2 4 @opMBl  ITPOMEKYTOUHOMN
BakyonspHas cucrema. arrecranui.

CuCTeMBI 2HEpPro- KOJUIOKBHYMBI,
00€cIeueHNs KIIETKH. TECTUPOBAHNC

6 Tema 6. 2 2 2 4
OnopHo-nBUTaTENbHAS
cuctema. I{utockener.

7 Tema 7. 2 4 4 4
MuroxoHapuu.

IImacTunasl.
HUmozo no mooynio 2: 10 10 16 | (36 ak. 1.)
Moayasb 3. KiieTouHbIi UK.

8 KneTounsrii k1. 2 2 10
Meiio3.

9 Muros. 2 2 7

10 | IlaTomorust KICTKH. 2 2 7
Umoeo no mooyno 3: 6 6 24 | (36 ak. 4.)

Dxzamen (nodeomoska, 36
coaua)




| 11 | UTOrO:

| 24 |

| 24 | 36 [ 60 | (144 ax.u.)

4.2.2. CTpyKTypa IMCUMILIHHBI 0YHO-32049HOMH opme

Pa3znennl u TeMbl

Buabi yueOHoi
padoThl, BKJIIOYAS

®opMbI TEKYLIETO
KOHTPOJISl YCIIeBAeMOCTH

OnopHo-ABUraTeIbHAS
cucreMma. L{utockener.

S
Ne JTUCIHUILINHBI CAMOCTOSITEJIbHY 5 (no neoenam cemecmpa)
© o
n/n S 10 padory s ®opma IpoOMeKYTOYHOM
5 CTYICHTOB H = arTrecTaluu
? S| Tpymoemkoctn (B | £ (no cemecmpam)
=
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Mopayas 1. Tunsl kjeTo4Hoii opranuzauuu. Sapo. Kinerounsie MemOpaHbl.
BakyoasipHasi cucrema.
1 Tema 1. 2 2 2 4 dopMmbl TEKYIIETro
IIpenmer, 3a/1a4y, KOHTpPOJISI  YCIIEBAEMOCTH:
HCTOpPUS W METOJIBI YCTHBIH, IMMCHbMEHHBIMH,
LIUTOJIOTUH. TECTOBBIH OIPOC.
@opMBI  TPOMEKYTOUHOU

2 Tema 2. Tunet | 2 3 3 4 aTTeCTallNu:

KJIETOYHOU KOJIJIOKBUYMBI,

OpraHu3aIiu. TECTUPOBAHUE,

CTpoeHue KIETKH. BBITIOJTHEHHE
KOHTPOJIBHBIX  3aJaHHii,

3 Tema 3. 2 3 3 12 | cocraBieHue pedepaTon
Knerounoe A1pO. (BCCE), uHTepakTUBHbBIE
XpoMaruH. ¢dbopMbI onpoca
XPpOMOCOMBI.

Hmozo no mooynio 8 8 20 | (36 ak. u.)
MoayJas 2. Cuctemsl 3Heproodecnevyenns kiaerku. llurockeier.

4 Tema 4. 2 2 2 4 ®opmbl TEKYIIETo
[TnasmaTnueckas KOHTpPOJISI  YCIIEBAEMOCTH:
MeMOpaHa. YCTHBIH, IMMCHbMEHHBIH,

TECTOBBII OIPOC.

5 Tema 5. 2 2 2 4 @opMBI  TPOMEKYTOUHOU
BakyonsipHas cuctema. aTTeCTallH:

CuCcTeMBI 2HEpPro- KOJTOKBHYMBI,
obecreveHus KIETKH. TECTHPOBAHHC

6 Tema 6. 2 2 2 4




7 Tema 7. 2 4 4 4
MuTOXOHIpUH.
IImactuael.
Hmoeo no mooynio 2: 10 10 16 | (36 ak.u.)
Mopayasb 3. KieroyHblii BHKJI.
8 KieTo4HbIH ITUKII. 2 2 10
Meiios.
9 MuTo3. 2 2 7
10 | ITaTonorus KieTKu 2 2 7
Hmoeo no mooynio 3: 6 6 24 | (36 ak. 4.)
Ox3amen (noocomoska, 36
coaua)
11 | UTOI'O: 24 24 | 36 |60 | (144 ak.u.)

4.3. Conep:xanue TMCUUIJIMHBI, CTPYKTYPUPOBAaHHOE 110 TeMaM.
4.3.1. Conep:xkanue JeKUMOHHBIX 3aHATHI 10 TUCIHUIJIMHE.

Mopayas 1. Tunsl kaerouyHoii opranuzanuu. Snpo. Kierounbie MeMmOpaHbl.
Bakyoasipnasi cucrema.

Tema 1. Ilpeamer, 3a1a4u, HCTOPUS U METOAbI HMTOJIOTHUM.

HuTonorus — Hayka 0 CTPOCHUH, PYHKIMSX, B3aHMOOTHOILIEHUSAX CO CPEIOH, pa3BUTHH U
IPOMCXOXKACHUU KIETKH. MeCTO LIUTOJIOTUHU CPEH APYruX OMOJOTHMUECKUX AUCHUILINH. CBS3b
IUTOJIOTUM C MOJIEKYJIIPHOM OWOJIOTHEH, TEeHeTUKO, sMOpuosorueit, ¢usnonorneii u
Ouoxumueil. 3HadeHHWE LMUTOJOTHM JUIl MEIWLUMHCKOW M CelbCKOXO3AHCTBEHHOM HayKH.
HcTopust HUTOIOTMN — UCTOPUSI MUKPOCKOIINH.

Metoabl nccie10BaHUA KIETOK

ApceHan METOI0B IUTOJIOTMH: OT KUBBIX KJIETOK 10 MAaKPOMOJIEKYJISIPHBIX KOMILIEKCOB.

[Tpwxu3HeHHble HaOmroneHus kieTok. KynbpTypa KieTok BHe opraHusma. Merton
temHoro moiisa.  da3oBo-koHTpacTHass  MuUKpockomus. LleditpadepHas  MHUKpOChEMKa.
Muxkpomanunyastop. Mukpoxupyprusi. MeToasl u3ydeHHs (PHU3MUECKHUX CBOMCTB KIIETOK.
CynpaBurtanbHas JIIOMUHECLIEHTHAs! MUKPOCKOIUS. BuTtanbHble KpacuTemu.

Nzyuenne ¢ukcupoBaHHbIX KieToK. [ToHATHE O Qukcanun. ApredakTsl npu oOpadboTke
kjeTok. [lpuHIMNBl OKpammMBaHMs KJIETOYHBIX CTPYKTyp. lluTOoxumudeckue KayecTBEHHbBIE
METO/IbI UCCIIEIOBAaHMs PEAKLUU Ha OeNKu, (hepMEHTHI, HyKJIEMHOBbIE KUCIIOTHI, MOJIUCAXaPHIBL,
aunuabl. UMMyHOXUMUSL.

OCHOBBI (U3NYECKUX METOJIOB OIpPENENECHUs JIOKATU3alMi W KOJHMYECTBAa BEIIECTB B
KJIETKE: MHKPOCHEKTPOMETpPHUsI, IUTO(GOTOMETpUsI, MHTEP(EPEHIIMOHHAS U JIIOMHUHHCIIEHTHAs
MHUKPOCKONHUA. ABTOpanuorpaduyeckoe Hu3yuyeHHe JIOKAIM3alluu, JAWHAMHKH CHHTE3a U
TPAHCIIOPTA BEIIECTB B KJIETKE, OCHOBBI METO/IA.

ONEeKTpOHHAs MHUKPOCKONHMS: OCHOBBI, IpEUMYyIIECTBA M HEAOCTaTKH METOAA.
OJIEKTPOHHBIE MHUKPOCKOIBI IPOCBEYMBAIOIIET0 M CKAaHUPYIOIIEro Tuna. MeraBojbTHas
AIIEKTPOHHASI MUKPOCKOTIHSL.

HuddepennnanbHoe NeHTPpUYTUPOBAHUE — METOJ MOJYyYEHHUS! OTAENBHBIX KJIETOYHBIX
KOMITOHEHTOB JIJIsl HTUTOXMMHUYECKOTO M OMOXMMHUYECKOT0 aHaJIH3a.

Tema 2. Tunsbl kaerounoi opranu3annu. CTpoeHne KJIeTKH.
Kuerounas teopus
IIpennoceiikn  kinetouHoi Tteopuu. Kinetounas teopus IlIBanHa. 3HaueHue ais
KJIETOYHOW Teopuu paboT BupxoBa u oOlleHKa €ro MpeICTaBiIeHHUs] O pPa3BUTHH KIETOK.
CoBpeMeHHOE COCTOSIHHE KIIETOYHOM TEOPHUH.
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Knerka — »sneMeHTapHas eAMHUIA JKUBOro. KIIETKH TMPOKAPHOT U  3YKApHUOT.
['OMOJIOTHYHOCTh B CTPOCHHMHU KJIeTOK. KileTka kak eiuMHHIAa CTPOCHHs, ()yHKIIMOHHPOBAHMS,
Pa3BUTHA, TATOJIOTUYCCKUX U3MEHEHUHU opraHnuisma.

MmuroTHudeckoe JelieHHe KJIETOK — €IAMHCTBEHHBIM MyTh YBEJIHUYCHHS HX 4YHCJIA.
Huddepennmanus kak mporecc 00pa3oBaHUs CIICIIHATU3NPOBAHHBIX KIIETOK.

Crpoenne 1 pyHKIHH KJIETOK

OcobeHHOCTH M pa3iauuus B CTPOEHHM KIETOK IPOKApHOT M 3YKapHOT. EnuHCcTBO
CTpOeHHUsI M (PYHKIMH KIETKH, €€ OPTaHOMJOB U JAPYIHMX CTPYKTYPHBIX 3JeMeHTOB. OOmias
XapaKTepUCTHKa KJIETKH, BeIMYMHA U (popMa KieToK. OCHOBHBIE pa3iIUyMsl MEXIy KIeTKaMH
JKUBOTHBIX U PACTCHUM.

Tema 3. Kiterounoe sigpo. XpoMaTuH. XpOMOCOMBI.

Aapo — cucrema XpaHEHUs, BOCHPOU3BEIACHUS U pealu3alud TIE€HETUYECKOU
uHpopmauuu. LlenTpanbHas 1orMa MoJaeKyIspHOH 6ronorun. Posb sipa B AKHU3HU KIIETKH U €ro
3HaueHue B nepenoce mHpopmarnmu ot JHK x Oenky. JIHK siapa, ee crpoeHne u CBOWCTBA,
penyIuIMKanys, TpaHCKpunus. Poib sapa B mpouecce TpaHCIALUUU: SAEPHOE IIPOUCXOKICHUE
anmapara OenkoBoro cuHTe3a B KieTke. OCHOBHBIE (YHKIMH sApa: TPAHCKPHUIIIIHA,
penyIUIMKaLMs U NIepepacnpeeleHue TeHeTu4eckoro marepuana. Perumkanus monexkyn JHK y
IIPOKAPUOT U 3yKapuoT. PernkoH. ['eHeTnueckuil anmnapar GakTepuii.

HNutepdasnoe sapo. OCHOBHBIE 3JIEMEHTHI €r0 CTPYKTYPbI: XPOMAaTHH (XpOMOCOMBI),
AJIPBILIKO, IAEPHBII COK (KapHoIliazMa), aiepHas 000104Ka, sIIepHbI OEJIKOBBIN MaTpUKC.

XpomaTuH, €ro XuMuueckas xapakrepuctuka. Jnddy3Hbli U KOHIEHCHPOBAHHBIN
XPOMaTHH, dyXpOMAaTHH U TeTEPOXPOMATHH, NX QyHKIHOHAIbHOE 3HaueHue. CarenmurHas JJHK.
VIIbTpacTpyKTypa  XpOMAaTHHA, CTPOEHHE DJIEMEHTAPHbIX  XPOMATHHOBBIX  (UOPHILIL
Hyxiieocomsl: cTpoenue, poiib pu PyHKIIMOHMPOBAHUH XpoMaTnHa. HykineomepHas ¢pudpuiia.
[TerneBble JOMEHBI XpoMaTHHA. | MCTOHBI U HETMCTOHOBBIE OCNIKU: MX POJIb B KOMIIAKTU3ALUHU
JHK. fnpo B npouecce penylsiMKauuyd U MepepacnpeiesieHus] TEHETUYECKOro Marepuaia. /[ga
COCTOSIHMS TJIaBHBIX SAEPHBIX CTPYKTYp - XpoMocoM. [IoBeneHure XxpomaTHa - XpOMOCOM - BO
BpeMs1 MuTO3a. KOHIIENIKsA O HENPEPHIBHOCTH XPOMOCOM B TEUEHHE BCETrO KM3HEHHOI'O LKA
kiaetku. OOmiee cTpoeHue, TUMBI U (OPMBI MUTOTHYECKMX XpomocoM. Juddepenunponka
XpOMOCOM M0 JJMHE; LIEHTpOMEpa, BTOPUYHAS MepeTskka, Tenomepa. uddepenuumanbHas
OKpacka xpoMocoM, Pacnpenenenue HoBocuHTesupoBaHHoW [IHK B nodepHux xpomocomax.
YPOBHU CTPYKTYpHOIl OpraHu3aluyd XpOMOCOM. XPOMOHEMa, IOHATHE O CyOXpOMaTHIHBIX
CTPYKTYypax MHUTOTHYECKHUX XPOMOCOM. LMK KOHAECHCAIMM XPOMOCOM BO BpEMs MHUTO3a.
Matpukc MUTOTHYECKHX XPOMOCOM.

Cunre3 PHK: tpanckpunuunonssie eaununsbl, npeamectseHHukn MPHK, coszpeBanne mPHK,
crutaiicunr. Pubonykieonporenipl - KOMIOHEHThI HHTEP(A3HBIX SAEp.

SApBINIKO - OpPraHoWJ| CHHTE3a KJIETOUHBIX puOocoM. YUucno sapblliek B sgape, UX
XpOMOCOMHOE TpoucxoxjaeHue. Xumusa sapeimika, PHK sapeimka. Ctpoenue u  xumus
pubocom. IpemmectBenauku pudocomusix PHK. Ilytu cunresa pubocom. JHK sapsimka.
Crpoenue renoB pPHK, nonaunucrponnocts. Amiugukanus reaos pPHK.

CrtpoeHue u yIpTpacTpyKTypa aapbliKa. [{MKI n3MEeHEeHUs: CTPYKTYpBI SAPBIIIKA B CBSI3U C €r0
¢yukmueit. Cyap0a sapbliika B MUTO3€ U €0 CBSI3b ¢ MUTOTUYECKUMHU XPOMOCOMaMHU.

SAnepHasi 000s104Ka, ee cTpoeHue M (QyHKIMOHAIBHOE 3HaYeHue. CTpOeHHue sIePHBIX
nop. CBsi3p sA€pHOM OOOJOYKH C IUTOIIA3MaTHUYECKUMH CTPYKTypaMU U XPOMOCOMaMH.
SnepHo-uMTONIA3MAaTUYECKU  TpaHCHOPT. SIepHBI  O€NKOBBIM MaTpuKC, JIaMHHA; UX
CTPYKTypa U QYHKIIMOHAIbHOE 3HAYCHHE.

Mopnyas 2.
Tema 4. [IlnazmaTnuyeckasi MeMOpaHa.
IInazmatnyeckass MemOpaHa - OapbepHO-TpaHCHIOpTHAs cuctema. JKHIKOCTHO-

MO3au4Has MOJEJb CTPOEHUE Tu1a3MoeMMbl. MemOpaHb! HUTOIIa3Mbl. Poiib TUNKII0B U OEIKOB
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B OpraHu3ali KIJIETOYHbIX MeMOpaH. JlumomporenaHble MeMOpaHbl, HUX MOJICKYIspHas
opraHuzarus. PerentopHas poJib mia3MaTHIeCKO MeMOpaHBI.

Pone MeMOpaHbl B KJI€TOYHOW MPOHULAEMOCTH. IlacCMBHBI M aKTUBHBIA TPAHCIIOPT
BEIIEeCTB uepe3 MeMOpaHy. Teopus kinerouyHoW mpoHHL@EMOCTH. Poib miazMaTH4ecKoi
MeMOpaHbl B Ipoueccax (arouuro3a U MHUHOIMUTO3a. DHAOCOMBI. CBS3b ITHX MPOLECCOB C
JM30COMaMH.

MexKineTouHble KOHTaKThl M CBSI3H. JlecMOcOMBI M Jpyrue coelualbHblE CTPYKTYpPBI
MEXXKJIETOYHBIX KOHTAKTOB; IUIOTHBIA KOHTAKT, IEJIEBOM KOHTAKT, IPOCTOM KOHTAKT. JlepuBaThI
IUIa3MaTHYECKOM MeMOpaHbl: MHKPOBOPCHHKH, CTPYKTYpPBl (OTOPELENTOPOB, O00O0JIIOUKU
AKCOHOB.

CBs13b KJIIETOK JIpYT' C IPYIOM U C BHEKJIETOYHBIM MATPUKCOM. | JTMKOKaIMKC >KMBOTHBIX
KJ1eTOK. CTpOeHHUE KIETOYHON CTEHKH PACTUTEIBHBIX U IPOKAPUOTHYECKUX KIIETOK; UX XUMU3M,
CBOMCTBA U Pa3BUTHE.

Tema 5. Bakyosnsipnasi cucrema.

BakyonspHas cucremMa BHYTPUKJIETOYHOIO CHHTE3a W TpPaHCHOpPTa OHONOJIMMEPOB.
JHaoIUIa3MaTHYecKas ceThb (peTuxkyJayMm). [lonstue u obmas xapakrepuctuka. ['panynspHast
SHJOIIIA3MaTHYECKasl CETh - HPracToIuiasma, €e CTpOeHUE, XUMUYECKasi KOMIIO3ULIUAS U OCHOBHAs
pOJIb KaK CTPYKTYpbI, Y4acTBYIOLIEH B CHHTE3€ SKCIIOPTUPYEMBIX U3 KIETKU OenkoB. CuHTE3
6enkoB B ruanomniasme. CUHTE3, HAKOIJIEHHE U TPAHCIIOPT CUHTE3UPOBAHHOIO OeJIKa B CUCTEME
SHJOIUIA3MATHYECKON ceTH. CBs3b TpaHyIIPHON JHAOIIA3MATHUYECKOM CETH C SACPHOMU
000JIOUKOIA.

Annapat I'oabaKu (TU1aCTUHYATHI KOMIUIEKC): 001asi XapaKTepUCTHKA, TOKATU3alus B
KJIETKE, MHUKPOCKOIHUYECKOE CTPOEHHE YIbTPACTPYKTypa W XuMus. Jluktuocoma, (QpyHKUUHU
anmnapara ['onb/KH: cerperanus, HAKOIUIEHHE, CO3PEBAHKE, COPTUPOBKA U SKCKPELUs CEKPETOB
U JPYruX BELIECTB B KieTKe. ABTOpaguorpaduyeckie AaHHbIe O MyTSIX CUHTE3a U BBIBEACHUS
CEKPETOPHBIX IIPOJYKTOB B KIIETKE.

JImzocombl, wucropuss ux OTKpbITHA. CTpyKTypa JHM30COM, HMX XUMHYECKas
XapaKTEPUCTUKA, THUIBI JIN30COM. (DYHKIIMOHAIIBHOE 3HAYEHHUE JIM30COM, UX ITPOUCXOXKICHHE.
CBsI3b TM30COM C IpolleccaMH BHYTPUKJIETOUHOTO MUIIEBAPEHUs, ¢ (arouTo3oM U ¢ paboToi
anmnapara ['onbxu. AyToharocomsi.

I'mapkas 3npomIazMaTH4YecKasi ceTb, CTPYKTYpHasl XapaKTepuUCTHKa W Xxumus. CBs3b
IJIAIKOM 3HJIOIUIA3MAaTUYECKOM CETH ¢ CMHTE30M IOJIMCaXapua0B, )KUPOB, CTEPOUIOB U IPYIUX
MoJIeKyJ. Ponp rmankoi SHIOMIA3MaTUYECKOW CETH B JI€3aKTHBALMM PA3JIMYHBIX XMMHUYECKHX
areHToB. CBs3b ¢ pyHKLIMEN TPOBEAEHHS BO30YK/I€HUS B MBIILIEYHON TKaHHU,

BakyoJsmm pacrenuii. LlenrpansHas Bakyons. ToHorutact. Pa3Butue u NpoOUCXOXKICHUE
BaKyOJIIPHOW CUCTEMBI, €€ (PYHKIIMOHAIbHOE 3HAUECHHUE.

Tema 6. LlutockeJer.

IlnTockener - OMOPHO-ABUTATENIbHAS CHCTEMa KIETOK. MHKpPOTpYyOOUYKH, TOHKOE
CTpoeHHe U XMMH3M. TyOyJIuHBI, UX CBONCTBa U POJb B 00pa3oBaHUU MHKpOTpyOouek. Poinb
MHUKpOTpyOOUueK B 00pa30BaHUM axpOMAaTHHOBOIO BEpeTeHa JeJIeHUs KJIeToK. Poib BepereHa B
pPacxoXkKJIEHUU XPOMOCOM IpH MuTo3e. KapkacHast poiib IIUTOIIa3MaTHUYECKUX MUKPOTPYOOUEK.
benku tpancnokaropsl. [Ipencrasnenns H.K.Konb1ioBa 0 BHyTpUKIETOUHOM CKENETE.

OuOpnUISIpHbIE CTPYKTYPbI LUTOIIa3Mbl. MUKpO(DUIAMEHTBI, CTPYKTypa U XHUMHSL.
CBoiicTBa aKTHHOBBIX MHUKPO(UIAMEHTOB. MHKpPO(QHUIAMEHTHl B MBIIICYHBIX U HEMBIIICYHBIX
kieTkax. [I[pomexxyrounbie puiIaMeHThl, CTPYKTYpa U XUMHUSL.

MukporpadekyasipHasi ceTh I'MaIOIIA3MBbl.

HenTpuonb. YnbTpacTpykTypa, perjiMKalus, ydyacTUe B JI€JICHUHM KJIETKH. AHAJIOTH
LEeHTpuosie y mnpocredmux. CBs3b LEHTPUOJSIPHBIX CTPYKTYp C OpPraHOMAAMM JIBUYKEHUS
KJIETKHY; Oa3anbHble Tenapia. OyHKIUMN KIETOYHOIO IIeHTpa.

10



Opranouasl ABH:KeHUs1 KJIeTKH. CTpoeHUE PECHUYEK U KI'YTUKOB 3YKAPUOTHUYECKUX
KJIETOK. MexaHu3M ux ApuxeHust. CTpoeHHE KTyTUKOB OaKTepuH.

BxiiloueHusi B LMTOIUIA3MY KIETOK JKMBOTHBIX W pACTEHUM; HMX JIOKaIU3alus |
GbyHKIIMOHAIBHOE 3HAYCHHE.

Tema 7. Mutoxonapuu. Ilnacruasl.

MuToxoHapuu - cucreMa sHeproodecrnieyeHuss KieTok. CTpyKTypa MHUTOXOHIPHIA:
MeMOpaHbl, KpPUCTbI, MaTpuUkc. Poib MHUTOXOHApUN B cuHTe3€ U HakomieHuu AT®. Ilyru
cunte3a ATD B kierke: aHa’pOOHBIM TJIMKOIW3 M OKHUCIUTENbHOE (ocPopuInpOBaHHE.
CtpoeHue KpHUCT, JIOKAJIHU3alUsl B JUIONPOTEUIHBIX MEMOpaHaX 3BEHBEB OKHCIUTEIHLHOIO
dochopmnupoBanus. V3MeHeHHE CTPYKTYpbl MHUTOXOHAPUML B 3aBUCUMOCTH OT HX
¢ynkunonanpHoro cocrostuua. Matpuke murtoxonapuit: PHK, JIHK, Genku muTOXOHIpUMIA.
[TpobGnemMa MpOUCXOXKICHUS MUTOXOHJIPUN. AHAJIOTM MHTOXOHJApPUN y OakTepuil. XOHIPUOM -
€ro THUIBI U PYHKIIMOHATBHBIE OCOOCHHOCTH,

Imactuapl. ToHkoe cTpoeHue XjoporiactoB. @DyHKUMM acTHi. JIeHKOIIacThl,
XPOMOILIACThl. DHI0CUMOUOTHYECKAsE TEOPHUS MPOUCXOXKACHUS IUlacTua. B3auMonpespaiuenue
IJIaCTHL.

Moayas 3.
Kierounbiii nukJ. JlejieHne KiIeTKH.
Tema 8. Knerounsblii nuki. Murto3. Meiio3.

Jesenue kiaeTok. JKU3HEHHBI LMK KIETKU: MPECUHTETUYECKAs, CUHTETHYECKass HU
MOCTCUHTETHYECKas a3bl. 3HaUeHHE 3TUX (Da3 B KU3HU KICTOK. JleIeHne MPOKapHOTHICCKHX
kieTok. OOmas cxema HENpPsSMOTo JeleHusl (MUTO3a) dYKapUOTHUYECKHUX KIETOK. Murto3 y
IIPOCTEUINX.

Muto3 y KJIETOK XKMBOTHBIX M pacTeHud. CTagum MHUTO3a, UX MPOJOJKUTEIBHOCTh U
XapakTepUCTUKa. MexaHu3M ABUKEHHUS XPOMOCOM. [IUTOKMHE3 y KUBOTHBIX M PACTUTEIBHBIX
KJIETOK: 00pa3oBaHue KJIETOYHOU mepeTspKku U (parmoruiacta. Cyap0a KIETOUHBIX OpraHesul B
nporiecce JeNeHusl KIeTKH. MeTaboinu3M Jensiericsl KIeTKH. Perynsmuss MuTo3a, ITyCKOBBIC
MEXaHU3Mbl MUTO3A.

Tema 9. Meiio3.

Meiio3, craguum Mmerosza. Konbroramuwsi XpoMoCOM, KPOCCHHIOBEp, PEIYKLHS YHCIIa
XpoMocoM. bronornyeckuii cmpici Mero3a. Melo3 y )KMBOTHBIX U pacTeHUH. XpOMOCOMBI THIIA
JIAMITOBBIX IIETOK. Pa3imuus Mexay MATO30M U MEHO30M.

OHJIOMHUTO3 U cOMaTu4ecKasi NOAUIuIonans. [TomuTenus: NoJIuTEeHHbIE XPOMOCOMBI.

Juddepenunanus  kiaerok. Juddepenumanus  KI€TOK -  BO3HUKHOBEHHE
reTepOreHHOro KJIETOYHOIO COCTaBa OpraHu3Ma, OO0eCHeuMBaloIIero pa3HooOpasue ero
¢byukuuii. Ponp sapa u nurormiasmel B quddepennuanuun kietok. Teopun nuddepeHnnanmu.
[TonureHHOCTH sep. DMOpUOHaAIbHAs leTepMUHaLUsA. HAYKIIMOHHBIEe BIUSHU. ['yMopasibHbIe
U HepBHbIE QakTophl quddepeHrpoBku. OnyxomneBas TpaHchopmanus.

Tema 10. ITaToorus KJIeTKH.

IlaTosiorusi  KJIETOK, CTapeHMe W CMePTh KJIETKH. BiusHuEe NOBPEXIAOIMINX
dakTopoB Ha KiIeTKy. KieTouHas maTtojorus M €€ pojib B OOJE3HsIX opranuszMa Teopus
napaHeKkpo3a.

Crnenuduyeckue U Hecrenu(PpUIECKUE PEAKIUU KJICTKH Ha TOBpexaeHue. M3menenue
CTPYKTYpPhl ~OpraHOMJOB TIPU TOBPEXKJICHUM KJIETKU. BHyTpuKieToyHass pemnapamnusi.
[{uTonorndyeckre mpoIecch CTapeHus i CMEPTH KIETKH.

Hexpo3 u anonros.

4.3.2. Conepxxanue JJa0OPATOPHBIX 3aAHATHI 110 JMCHUILIHHE.
Mopayasb 1. Tunsl kaerouHoii opranuzanuu. Sapo. Kierounbie MemOpanbl. Bakyonsipuas
cucrema.
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Tema: Knemounasa opzanuzayusa. Knemounoe aopo.
Coaep:xaHue TeMbl:

. TUIIBI KJI€TOYHON OpraHu3aLnH.

. Kiterounas reopusi.

. [IpoKkapuoOThI 1 SYKapUOTHI.

. PacturenbHas 1 )KMBOTHAs KJIETKA.

. CTpoeHue 7yKapuoTHYECKOUN KIIETKHU.

. TorunorentHocTh. [{uTomuddepenmmponka.

. CtpoeHus sapa u ero GyHKIHIH.

. XpoMaThH, KOMIAKTU3AIUs XPOMaTHHA.

10. CtpoeHne XpOMOCOMBI.

11. Tuner xpomocoMm.

12. [lonstue o kapuorune. CoMaTU4eCKUe U MOJIOBbIE KIETKHU.

OO0 ~NO Ol b WehEk

3aoanus nabopamopmoii pabomsi (MUKPOCKONUPOBAHUE):
1. Crpoenue mukpockona. TexHMKa MUKPOCKOIIMPOBAHUS.

2. H3ydeHue mpernapaToB KUBOTHOH, pACTUTENLHON U OaKTepHaTbHOM KIIETOK.

3. CpaBHeHUE KUBOTHOW U PACTUTEIBHOU KIIETOK.
4. CrpoeHue dyKapuOTHUUYECKOM KIETKH.

Moayas 2.

Tema: Ilnazmamuueckana memopana.

Conep:xaHue TeMbl:

1. Ctpoenue OUOIOrHYECKON MEMOPAHBI.

2. XuMusi MeMOpaHHBI.

3. IlaccuBHBII TpaHCTIOPT.

4. AKTHUBHBIN TPAHCHOPT.

5. @aronutos. [TuHOIUTO3.

6. MemOpaHBI ITUTOIIA3MEI.

7. I'mukoKaukc.

8. Ilmazmomnus.

9. MeXKIIeTOYHBIE B3aNMOJIEHICTBHS.

10. ®yHK1MYK TU1a3MOJIEMMBI U OMOMEMOpaH IIUTOILIA3MBI.

3aoanus nabopamoproti pabomvi (MUKPOCKONUPOBAHUE):!
1. DAeKTPOHHOMUKPOCKOMHUYECKOE CTPOCHUE TIa3MOJIEMMBI.
2. TInma3Momnu3 M JIeTIa3MOITu3.
3. Bunsl u ciocoObl TpaHCIIOpPTa BEIIECTB Yepe3 MIa3MOJIEMMY.

Tema: Bakyonapnaa cucmema.

Conep:xxaHue TeMbl:

. KomnapTMeHTanusamnus HMTOIIa3Msl.

. DHIOoMmIIa3MaTHYeCcKas CeTh.

. Anmapat ['onbaxu.

. JIn3ocomsl.

. [lepokcucomsl.

. Cpepocomsr.

. Bakyomnu pacrenuit.

. Bakyomnu )KMBOTHOM KJIETKH.

. PocT 1 00HOBIIEHHE 1a3MOJIEMMBI U BAKYOJIIPHON CUCTEMBI.
10. B3anMOCBSI3b OPTraHOUIOB BaKyOJISIPHON CHCTEMBI.

O©OooONO UL, WN B
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3adanus nabopamopmnoil pabomel (MUKPOCKONUPOBAHUE):

1. DnexkrponHomMuKpockonudeckoe crpoenue DIIC.
2. T'ucronornyeckuii mpenapat: KOMIUIeKC [ onbKu.
3. T'ucronoruueckuii mpenapar: nepoKCHUCOMBI.

4. Bakyouu pacTeHU Ha BPEMEHHOM Ipenapare.

Cucrembl 3Hepr006ecneqennﬂ KJICTKH. I_II/ITOCKe.]'[eT.

Tema: Mumoxonopuu. Ilnacmuowl. I{lumockenem.
Conep:xaHue TeMbl:

CoNoOA~WNE

VYapTpacTpykTypa MUTOXOHIPHUH.

VYibTpacTpyKTypa IIacTu.

[ToryaBTOHOMHOCTH MUTOXOHIPHIA U TUIACTU].
BzaumonpespanieHue miacTui.

DYHKIIMY MUTOXOHJIPUH U TIJIACTU/I.

Kiterounsiii neHTp.

OnopHo-aBUTaTENbHAS CUCTEMA KIIETKH.
VYapTpacTpyKTypa LIEHTPUOJICH, pECHUYEK, KI'YTHKOB.
MuohuOpuILIbL.

10. MukpoTpabekynspHas CeTh THAJIONIIa3MBbl.

3aoanus nabopamoproii pabomvi (MUKPOCKONUPOBAHUE):!

1. DneKTPOHHOMUKPOCKOMHUYECKOE CTPOCHUE MUTOXOHIPHIA.

2. DIEeKTpOHHOMHUKPOCKOIMYECKOE CTPOCHUE XJIOPOIIACTA U JIP. TUTACTH/I.
3. Tucronorudeckuii mpemnapat: XOHIAPHOCOMBI.

4. Twucronormueckuit mpenapar: Llentpuomnu.

5. T'ucronoruueckuii mpenapar: PEeCHUYKH JbIXaTENTBHOTO SIUTENHS.

Moayasb 3. Tema 5. Knemounwtit yukn. Mumo3s. Meiio3.
Conep:xxaHue TeMbl:

O~NOUTAWN

. CTpyKTypa KJIETOYHOr0 IIUKJIA.

. NuTepdasa.

. AMuUTO3, ero 6noJgoruveckKast poib.
. MuTo3 u ero 6uosiorudeckasi pojb.

Meiio3 u ero 6uonoruyeckas poib.

. DHIOpPEnpPOAYKIIHS.
. XapakTepucTHKa MEePUOIOB JICIEHUS KIETOK.

. IloBengeHne XpoMOCOM B IIEPUOJ MUTO3a U MEH03a.
9.

ITaTomor Hsl, CTapCHUC, TrUOeIb KIIETKH.

10. Hexpos. Anonros.
3adanus nabopamopmoil pabomel (MUKPOCKONUPOBAHUE):

MNOACHCHHA, CXCMBI, ClIaliibl C THCTOJOTHYECKUMU (I)OTOI‘pa(I)I/IHMI/I 0OBEKTOB.

1. Xapakrepuctuka nepuoioB KJIE€TOYHOIO [UKJIA.

I'ucronorugeckuit npemnapar: Muto3 B 6J'IaCTOMCan JIOIIaUHOM ACKapu/bl.

2

3. Cxema muTo3a.

4. Cxema meiio3a.

5. CXo[IcTBO U pa3inuuus MUTO3a U MeHo3a.

5. O0pa3oBaTesibHbIE TEXHOJIOTUU

B xonme mpoBeneHuss QUCHUIUIMHBI TMPEAYCMOTPEHBI  JIEKIMOHHBIE, JIaDOpaTOpHBIE
3aHSTHSI, CAMOCTOATENbHBIE paboThl. B pamax mpoBeneHUs JIEKIHA HUCIOJIb3YeTCsl MPOEKTOp,
KOTOpPBI BBIBOJWT HAa JKpaH OCHOBHBIE MOMEHTHI JIEKIIMH, TpeOyromue Oosiee moapoOHOTO

B xone
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IPOBEICHUS JTa0OPATOPHBIX 3aHATHH ISl IPOBEPKU MPOMEKYTOUHBIX 3HAaHUH MpPETyCMOTPEHBI
KOJIJIOKBUYMBI, CAMOCTOSITENIbHBIE PA0OThI M MPOMEKYTOUHOE TECTUpOBaHKUE. B cooTBeTCTBUM €
tpeboBanuem @OI'OC mnpenycMOTpEeHO MIMPOKOE HCIOIB30BaHHE B YUeOHOM Ipolecce
AKTUBHBIX U UHTEPAKTUBHBIX ()OPM IPOBEACHUS 3aHATUH.

MeTto bl Jlexuii (9ac) JlaboparopHbie Bcero
3aHATHUSA (Jac)

Pabora B komaHe - - -

«MO3TOBOH MITYPM» - 2 2
(aTaka)

Pabota B rpynmax - 2 2

Hroro - 4 4

UHTEPaKTHBHBIX

3aHATUN

[IpuMeHeHre  MOIYJIBHO-PEUTUHIOBOM  CHUCTEMBI  IpEIlyCMaTpUBAaeT  IOCTOSHHBIN
KOHTpOJIb 3HAHUU cTyAeHTa. Hannume o00s3aTeNbHBIX JI1 UTOrOBOM aTTECTAl[MM CTYJIEHTa
KOHTPOJIbHBIX TOYEK MPHHYXJAeT K aKTUBHON CaMOCTOSTEIbHOM paboTe cTyaeHTta. [lyis Toro
YTOOBI 3aMHTEPECOBATDH CTY/IEHTA B ITOJATOTOBKE K KaX10MYy JJaOOPaTOPHOMY 3aHATUIO, HAUMHATh
3aHATHE C JKCIPECC-OIpPOCca, OPraHU30BBIBATH MHUHHM-KOHTPOJBHONH NPOBEPOYHON pPabOTHI,
pe3yJIbTaT KOTOPOH MOXKET CYILECTBEHHBIM 00pa3oM IMOBJIMATh Ha UTOIOBYIO OLIEHKY CTYZAEHTA.
OOparHasi cBA3b OOECIEYMBAETCS TEM, YTO JIEKTOP MOXET ONEepaTHMBHO CKOPPEKTHPOBATH
JEKIIMOHHBIA KypC B 3aBUCUMOCTH OT TIOJIYYEHHBIX Ha JIAOOpaTOPHOM 3aHSATHH H IIPH
IPOXOXKJICHUN KOHTPOJIBHBIX TOYEK pPE3y/lbTaTOB B yCBOEHHMHM MaTepuasia. Ha maGopaTtopHbIx
3aHATHUSIX TPOBOJUTH AUCKYCCUHU CO CTYACHTAMU (QHAJIOT «KPYIJIOro CTOJay, MPENoJiaBaTesto B
KOTOPOM OTBOJUTCS POJIb BEAYIIEr0), B X0/1€ KOTOPBIX KaKbIH U3 YUACTHUKOB — CTY/AE€HThI WIH
IpernojaBaTesib UMEI0 MPaBoO 3a/1aBaTh BOIPOCHI M y4acTBOBATh B BHIPAOOTKE albTEPHATHUBHBIX
pewieHnii pazoupaembix mpoOieM. Takum o0pa3oM, Ha 3aHATUAX PEANU3YyeTCs MHTEPAKTUBHAs
¢dopma o0yuenus. Baxxnoit popmoit 00ydeHus ABIAIOTCS KOJIOKBUYMBI, IPOBOIUMBIE B (hopMe
TECTUPOBAHUS, MUCBMEHHOI0 OMNpoca WM Oecesbl MpernoaaBaress co CTYIAEHTOM, B KOTOPYIO
IIPU KEJIAaHUU MOXET BMEIIUBATHCS JII0OOOM CTYJIEHT CEMUHAPCKOM IPYNIbl U MOJIYYUTh OTBETHI
Ha BCE HHTEPECYIOLIME €ro BOMPOCHI MO NpeAMETy. Y4eOHO-METOAMYECKHE I0COOMs W
PEKOMEHIALIUU, TECThl, MyJIbTUMEINIHBIE MTPE3EHTAIIMN PAa3MEILAIOTCI U B JIEKTPOHHOM BHJIE
Ha caifTe By3a, YTO CIIOCOOCTBYIOT Jydlledl opraHu3aluu oOpa30BaTeNbLHOrO Mpolecca U
MOBBILICHUIO Ka4eCTBAa 3HAHUM CTYJI€HTOB I10 JUCLHUILINHE.

6. YueGHO-MeTOoAMYeCKOe 00ecnieyeHne CaMOCTOSITeIbHOI PaGoThI CTY1eHTOB.

CamocrosiTenbHyl0  pabOTy cCTyAeHTa Haja TIyOOKMM OCBOEHHEM (PaKTUUECKOTro
MaTepurania MOKHO OPTaHU30BaTh B MPOIECCE BBIMOIHEHUS Ta0OPATOPHBIX padOT, MOATOTOBKH K
3aHATUSAM, TEKYLIEMY, MPOMEXYTOYHOMY W HTOrOBOMY KOHTpPOJK 3HaHMM. I[IpomymieHHble
JeKIMK 0TpadaThIBAIOTCS B (pOpMe cocTaBlIeHUs pedepaToB.

3a/iaHus 0 CaMOCTOSTENbHON paboTe MOTYT OBITH Pa3HOOOPA3HBIMU:

- BBITIOJTHEHUE TECTOB Ha JTa00PAaTOPHBIX 3aHATHUSX;

- ohopmiteHHEe paboTHI B paboueit TeTpaan ¢ H300pKEHUEM CXEM, PUCYHKOB M MX 0003HAYCHMUIA;
- BBITNIOJTHEHHE KOHTPOJIBHBIX 33/IaHUi B paboueit TeTpaau;

- IpopaboTka y4yeOHOro MaTrepHala Mpu MOJArOTOBKE K 3aHITHUSIM, TEKYIIEMY, IPOMEKYTOUHOMY
U UTOTOBOMY KOHTPOJIIO 3HAHUH IO MOYJIbHO-PEHTHHIOBOI cUCTEME;

- MOUCK W 0030p MyOJUKALMNA W AJIEKTPOHHBIX HCTOYHUKOB MH(GOpMalMU NPHU MOJATOTOBKE K
9K3aMeHaM, HalucaHuM pedepaTroB U KypcoBBIX padoT;

- paboTa ¢ TecCTaMH U KOHTPOJIbHBIMU BOIPOCAMH IIPH CAMOIIOITOTOBKE;
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- 00paboTKa W aHANM3 CTATUCTHUYECKUX U (DAKTHUECKUX MATEPUAIIOB, COCTABJICHHUE BHIBOJIOB HA
OCHOBE IIPOBEJICHHOTO aHAJIH3A.

Pe3ynbpratel  caMOCTOSITENBHOH — pabOThl  KOHTPOJHUPYIOTCS — MpermojaBaTelieM U
VUUTBHIBAIOTCS TPH aTTECTAllMU CTyJaeHTa (9k3aMeH). [Ipu 3TOM HPOBOIATCS TECTHPOBAHHE,
IKCIIPECC-OMPOC HAa TPAKTHUYECKUX U JIAOOPATOPHBIX 3aHATUAX, 3aCIYIIMBAHUE JIOKIAJI0B
(pedepatoB), TpeaoCTaBICHUE NPE3CHTALMHA W WX OOCYKICHHE, IMPOBEACHHUE IMHChMEHHBIX
KOHTPOJIBHBIX PabOT, pelIeHne CUTYAIMOHHBIX 3a/1a4.

7. ®OH/ OLIEHOYHBIX CPEACTB /sl IPOBEJACHUs] TEKYIIero KOHTPOJIS yCIeBaeMOCTH,
NPOMEKYTOYHOM aTTECTALMH 110 HTOraM OCBOCHHS JMCIUILIHHBI.
KoHTpoib 0cBOEHUS AUCHMILIMHBI OCYLIECTBIIsSIETCS B cooTBEeTCTBUU ¢ "llomoxkeHuem o
MOJyJIbHO-PEHTHUHIOBOH cucTeMe O0yUYEHHsI U OLIEHKU KauecTBa yueOHOH paboThl CTYI€HTOB.
@OpMBI KOHTPOJIA:
- TEKYUIMH KOHTPOJb KayecTBa YCBOCHHUs CTYAEHTaMM IPOrpaMMHOr0O MaTepuasa (JOMAallHue
3aJjaHusl, KOHTPOJIbHBIE paboThI, paboTa Ha MPAKTHYECKUX U JTAOOPATOPHBIX 3aHATHUIX);
- pyOeKHBII KOHTPOJIb Ka4eCTBA YCBOCHUS CTYACHTAMH IIPOIPaMMHOI0
Marepuaia (MICbMEHHasi KOHTPOJIbHAs paboTa, TeCT);

- UTOTOBBIA KOHTPOJIb KAY€CTBA YCBOCHUSI CTYJCHTAMHU MTPOTPaMMHOTO MaTepuaa (3ader);
7.1. TunoBble KOHTPOJILHbIE 3aJaHUS

IlpyMepHBlii HepeuyeHb KOHTPOJIbLHBLIX BOIIPOCOB 110 TEMaM

Monyas 1.

Tema 1. llpenmer, 3a1a4M, HICTOPUSI U METOAbI HUTOJIOTHH.
Tunsl kiaerounoit oprannszanun. CTpoeHHe KIeTKH.

1. Tunel KJIETOYHOM OpraHU3alUu.

2. Knerounast reopusi.

3. IIpokapuOTHI ¥ DYKAPHOTHI.

4. PacTuTenbHas M )KUBOTHAs KJIETKA.

5. TorunorentHocts. [luTonuddepenimponka.

Tema 2. Knemounoe saopo.

1. Ctpoenus sapa 1 ero GyHKLIUH.

2. XpoMaTuH, KOMITAKTU3aI1sl XpOMaTHHa.

3. CtpoeHne XpoOMOCOMBI.

4. Tunsl XpoMOCOM.

5. Ilonsarue o kapuotune. CoMaTUUECKHUE U TIOJIOBBIE KIETKH.
Moayas 2.

Tema 1. IInazmamuueckas memopana.
CrpoeHne 6M0I0rnYecKoi MEMOpPAHHBI.
ITaccuBHBINM M AKTUBHBIN TPAHCIIOPT.
®arouuros. [InHonuTo3.
I'mukokanukce.

[Tnazmomnus.

MeXKIeTOUHbIE B3aNMOICHCTBHA.

ook owdE

Tema 2. Bakyonapnasa cucmema.
1. KomnapTMeHTanu3aius uTOIIa3Mbl.
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2. DHAOIIa3MaTUYECKas CETh.
3. Anmapat ['onbku.

4. JIu30COMBI.

5. IlepoKcrCOMBI.

6. Chepocomsr.

7. Bakyomnu pacTeHHil.

8. Bakyomnu ;KMBOTHOM KJIETKH.

Tema 1. Mumoxonopuu. IlInacmuowt.

1.
2.
3.
4.

MuUTtoxoHapuu.

ITnacTuabl, TUIIBI IIACTHIL.
[ToryaBTOHOMHOCTh MUTOXOHAPHUA U TIJIACTHU.
B3aumornpeBpatienue miacTu/.

Tema 2. Ilumockenem.

1.

2.
3.
4

Knetounblii eHTp.

VYapTpacTpyKTypa LIEHTPUOJICH, pECHUYEK, KI'YTHKOB.
MuohuOpuILIbL.

MukpoTtpabeKysipHasi CETh TMajoMIa3Mbl.

Moayas 3.
Jlej1eHHE KJIETKH.

Tema 1. Knemounwtit yuxia. Mumos. Meiios.

1

2.
3.
4.

CTpyKTypa KIETOYHOTO IIHKJIA.

AMHTO3, ero GHOJIOTUYecKast POJib.
MmuT03 1 ero OUoJOrHYecKas poJb.
Meiio3 u ero Guosoruveckas polib.

Tema 2. Ilamonozus knemku.

1.

2.
3.
4

[TaTonmorus KJIeTKH.
CrapeHue v THOEIb KJIETKH.
Hexkpos.

ArmnonTos.

IIpuMepHblii IepeueHb TEOPETHYECKHX BONMPOCOB K 3a4€eTY

BOoo~NoORWDNE

12.
13.
14.
15.
16.

0.

[Tpenmer u 3aaaun nutonoruu. CBs3b ¢ APYrUMU HAyKaMHU.
HcTopust HuTOI0TUH.

MeTo1bl HTUTOJOTHH.

OCHOBBI MUKPOCKOIIMYECKON TEXHUKU. [IpUroToBIIeHNE MUKPOCKOIIMYECKUX ITPENApaToB.
[Tpwxu3HeHHOEe (BUTAJIbHOE) U3yUEHHUE KIIETOK.
[TpuroroBneHue pUKCUPOBAHHBIX MPEMIAPATOB.

CaetoBas U 3JIEKTPOHHAS MUKPOCKOTIIHSL.

Metoa nuddepeHIMaIbHOTO YIbTPaleHTPU YT upOBAHHMSL.
Kiterounass Tteopus.

Oco0eHHOCTH CTPOEHUS MPOKAPUOTUIECKOM KIETKH.
CTpoeHune 2yKapuoTHYECKON KIIETKHU.

OTnnumne pacTUTENBHOMN KIETKH OT )KUBOTHOM.

Posib siiepHBIX CTPYKTYP B KU3HEACSITEIbHOCTU KIETKH.
CrtpyKTypa 1 XUMHS KJIETOYHOTO Spa.

XpOMaTuH U €ro CTPYKTYpHO-(YHKIIMOHATIbHAS OPTaHU3alMsl.
YPOBHM KOMIIAKTHU3ALMKA XPOMATHHA.

16



17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

JHK u 6enku XpoMaTHHA.

XpoMocoMbI, UX MOPGOJIOTHS U YIABTPACTPYKTYPA.

S npeiuiko.

Pu6ocombi.

[MuTorazma.

['manonnasma.

OnHOMEMOpaHHBIE OPTaHOWIBI [IUTOTUIA3MBI (BaKyOJISIpHASI CUCTEMA).
['panynsapHbIi SHA0IUIA3MATUYECKUA PETUKYITYM.

['mankwuii 3HI0IIIa3MAaTUYECKUN PETUKYITYM.

Anmnapat ['onbku.

JInzocomsl.

Bakyonu pacTUTeNbHBIX KIETOK.

O6mas cxema QYHKIMOHUPOBAHUS BAKYOISIPHON CHCTEMBI.
JIBymeMOpaHHbIE OPTaHOM/IbI [IUTOILIA3MBI.

Mopdonorus u yIbTpacTpyKTypa METOXOHIPHUH.

DyHKIIMHA MUTOXOHIPUH.

VBennueHne 4uciia MUTOXOHIPUH.

[IpoucxoxkaeHrne MUTOXOHIPH.

[Tnactuaer. CTpoeHne U PyHKIIMH XJIOPOILIACTOB.

OmnTtoreHes3 u GyHKIMOHATbHBIC EPECTPONUKU TUIACTHIL.
IIpoucxoxaeHue XJI0pOIUIACTOB.

HememOpaHHbIe OpraHOU/IbI IUTOILIA3MBI.
OrnopHo-aBUTATEIbHAS CUCTEMA KIIETKH.

MuxkpodunaMeHTbl U MUKPOTPYOOUKH.

PecHuukwy, )KryTHKH.

L{eHTpOCOMBI ¥ LIEHTPOCOMHBIN LIUKJI.

XUMHS ¥ CBOMCTBA KJIETOUHBIX MEMOpaH.

CtpykTypa KiieTouHbIXx MeMOpaH. [InazmaTtnyeckas memOpaHa.
I'mukokanukce.

Poct niiazmMaTrueckoit MeMOpaHsl.

OYHKIMY [JIa3MaTHYECKOH MEMOpaHBI.

MexKIeTOUHbIE KOHTAKTBHI.

Crernuanu3upoBaHHbIE CTPYKTYPHI MIa3MaTHIECKON MEMOPAHBHI.
Knerounas o6onouka (CTeHKa) pacTeHUIA, TPUOOB U OAKTEPUIA.
DaronuTo3 U MUHOIUTO3.

Kinerounslii neHtp.

MeXKIeTOYHOE y3HaBaHuE.

Kierounslii neHtp.

Peryssinus ki1eTo4HOro NUKIIA.

DHIOPENPOAYKIUS U TTOJIUTLIONIHS.

Jlenenue KIeToOK.

MHuUTO3 U €ro HUTOJIOTUYECKHUE OCHOBBI.

Melio3 1 ero HUTONOrH4eCKUE OCHOBBI.

Otauune mMeiio3a OT MUTO3A.

[Tatomorust KJIETKH.

OO0I1eKIeTOYHBIE TATONIOTUYECKUE PEAKIIHH.

[TaTonornveckne M3MEHEHUsI CTPYKTYPHI SIpa U OPTraHOMIOB IIUTOTLIIA3MBI.
Crapenue kietku. LluTonornueckre OCHOBBI CTAPEHUSI KIETKU.
Knerounas rudens. Hekpo3 u anonrtos.

HDI/IMCDHI)IC KOHTPOJIbHbIC TCCThHI 110 JTMCUHUIIJIMHE

C 00HUM BEPHbBIM OMEemom Ha 60npoc:
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1. DnemMeHTapHON eMHUIIEH CTPOCHUS U (DYHKIIMOHUPOBAHMS KHUBBIX OPIraHU3MOB SIBIISIETCS:

a) KJIeTKa; 0) MoJeKya; B) aTOM; ') TKaHb
2. ABTOpBI KJIIETOUHON TEOPUHU:

a) Pob6ept I'yk u Mapuenno Manenury;

0) Maruac llneiinen u Tomac 11IBanH,;

B) AnToH BaH JleBeHryk u Pobept bpoyH;

r) Pynons¢ Bupxos n Unes MeyHHKOB.
3. TepMuH «KjIeTKa» BBEIIL:

a) llIBans; 0) Ulneiinen;  B) Pobepr I'yk; 1) AnTOH Bal JleBeHryk
4. Bupycsl copepikar:

a) Tospko JIHK; 6) mu6o JJHK, mu6o PHK;

B) Tosibko PHK; r) coBmectHo JIHK u PHK.

5. K aykapuoram otHOcATCS:
a) 6akTepuu, rpruObl U CUHE-3€JICHBIC BOJIOPOCIIH;
0) OakTepHuH U CUHE-3€JICHBIC BOJOPOCIIH;
B) OaKTepuu, CUHE-3eJIEHIE BOJOPOCIU U BUPYCHI;
I) rpuOBbl, PaCTEHUS U )KUBOTHBIE.
6. B kimeTkax mpokapuoT HaXOAATCS:
a) pubOCOMBI; 0) MHTOXOH/IPHH; B) SIIPBILIKU; I') TU30COMBI.
7. K HemeMOpaHHBIM OpraHOUIaM 3YKapHUOTUYECKOM KIIETKA OTHOCST:
a) LIEHTPHUOJIH, IU30COMBI, IEPOKCHCOMBI;
0) uuTOIIa3Ma U THajoIia3Ma;
B) LICHTPUOJIU, MUKPOTPYOOUKH, MUKPO(UIAMEHTHI, pUOOCOMBIL;

T') LEHTPHUOIH, MUKPOTPYOOUKH, MUKPO(DUIAMEHTHI, pHOOCOMBI, IEPOKCHUCOMBI, C(HEPOCOMBI.

8. BOJOKHHCTBIN KOMITOHEHT KJIETOYHOW CTEHKH OOJBITMHCTBA TPHOOB:

a) XUTHH, 0) MypeuH; B) XHHWH; T') IEKTHH.
9. OOpHBIM KapKacoM KJIETOYHOW CTEHKH OAKTEPHl U CHHE-3€JICHBIX BOJOPOCIIEH CITYKHUT:
a) KJIeTYaTKa; 0) TIIUKOTeH,; B) XUTHH; T') MypEUH.
10. O6uM 115 BCeX KIETOYHBIX MEMOpaH SIBIISIETCS:
a) COCTaB JIUMHUOB; 0) cocTtaB OENKOB;
B) JTUTIONIPOTEHTHOE CTPOCHHUE; T') COCTaB ITMKOKAJIHMKCA.

C HecKonbKUMU 8apUAHMAMU ONEEMO8.
1. K MyTareHHbIM (pakTOpaM KJIETKH OTHOCSTCS:

a) raMMa-Hu3J1y4eHHE; 0) YO-usznyuenue;
B) aKpUJAMHOBBIN KPACUTEb; I') YKCYCHasl KUCJIOTA.
2. Ilpu3Haky pacTUTEIBHOMN KIIETKH:
a) reTepoTpOPHOCTD; 0) 3anmacaHue IIIMKOTreHa;
B) aBTOTPO(HOCTB; I') HAJIM4YUe )KECTKON KJIETOYHOU CTEHKH.

3. B ki1eTkax mpokapuoT NPUCYTCTBYIOT:
a) MUTOXOHApPUHU;  0) HYKJIeOH;  B) puOOCOMBI;  T) AIPBIIIKO.
4. HeckonbKo siiep MOTYT BCTPEUaThCsl B KJIETKAX:

a) KapIMOMHOIIUTAX; 0) KpoBH;
B) OCTEOKJIACTAaXx; T') MBILIEYHBIX BOJIOKHAX.
5. SInpbIIIKO—)TO HECAMOCTOSATENbHASL CTPYKTYpa, T1ie 00pasyercs:
a) pPHK; 0) IHK; B) CyOBEeIMHUILIBI pUOOCOM; r) uPHK.

C 00HUM 8epHbIM OMEEMOM HA 80NPOC:
1. ITnazmMaTuueckass MeMOpaHa COCTOUT U3:

a) TOJBKO OEJIKOB; 0) TOJBKO JINTIHJIOB;

B) OCJIKOB M JIMITHJIOB; T) JIMIIUJIOB U YTJIEBOIOB.
2. B cocTaB rImKoKaIMKca BXOIST:

a) 1eJTI0JI03a; 0) aMUHOKHCIIOTHI;
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B) TJIMKOMPOTEUHBI; T') IJIMKO3aMUHTJIMKAHBI.
3. Poct mia3zmaneMMbl 00ecrieunBaeT:
a) MUTOXOHJPUU; 0) OIIC; B) anmapart [ onbxu; ) puOOCOMBI.
4. DHJI0TIa3MaTUYECKasl CETh:
a) MpeJCTaBlieHa OJHOMEMOpPAaHHOW CEThIO ¢ KaHAIbLIAMH M LUCTEPHAMHU C TIAIKOH WIIH
[IEpPOXOBATON MOBEPXHOCTHIO;
0) COCTOUT U3 KaHAJIBLICB JIJIsl BHIBEJICHUS BEILIECTB;
B) TMpeJICTaBlieHa JABYMEMOPAaHHON CEThI0 C LHUCTEPHAMHM C TJAAKOM M IIepuIaBoi
MIOBEPXHOCTHIO;
r) oOpa3oBaHa JUKTHOCOMAMHU.
5. JIn30coMBI - 3TO:
a) MUKPOCOMHBIE KOMILJIEKChI, YYaCTBYIOIIHNE B IEJICHUH KIIETKU;
0) ogHOMEeMOpaHHBIE OPraHOM/bI, YYaCTBYIOIIUE B I€pEBAPUBAHUM OCIKOBBIX M JIPYTUX
YaCTHII,
B) KOMIUJIEKCHbIE 00pa30oBaHMsl OpPraHOMJIOB M BKJIIOYEHHH pa3mepoM okoio 20 MKM, T)
JIByMeMOpaHHbIE OPTaHOUbI, YHaCTBYIOIIUE B IBIXaHUU.
6. MeMOpaHa BaKyoJIM paCTUTEIIbHOM KIETKH HOCUT Ha3BaHHUE:
a) muazMajemMma; 0) TOHOIUIACT; B) YHUBEpCAJIbHAs, T) OEIKOBO-TUIIOUHAS.
7. PuG0CcoMBI, OCYIIECTBIISIONINE CHHTE3 OCTIKOB JUTS HYXKI CAMON KJIETKH, JIOKAIU30BaHBI:
a) Ha MeMOpane rnaakoit DI1IC; 0) Ha membpane rpanymsproit O1I1C;
B) B MUTOXOHJIPUSIX; I') B THAJIOIJIa3ME.
8. Dpracromnazma- 310:
a) pubocoma Ha MmemOpanax DIIC;
0) monucomsl HAa MmemOpanax IIIC;
B) OIIC B BUJIe peKUX pa3pO3HEHHBIX MEMOpaH;
T') JOKaJIbHOE cKorieHne MeMOpaH rpanysipHoit DI1C.
9. Cepocoma — 3TO MEMOPAHHBIH ITy3bIPEK, COICPIKATITHIA:

a) TJIMKOTEH; 0) KHpHI, B) YIJIEBOJIBI.

10. Bakyomnu pacTUTENBHBIX KJIETOK, MUKPOTEIbIA, CHEPOCOMBI O0BETUHSIET:
a) cxonHas QyHKITHS; 0) 00beM, 3aHUMAeMBIH B KIIETKE;
B) IPOMCXO0K/ICHUE; I') HaJIM4Me OJUHApHON MeMOpaHbl

C HecKONbKUMU 8EPHBIMU 8APUAHMAMU OMBEMNO8E.
1. B cocraB ki1eTouHOM MEMOpaHbI BXOJIAT:
a) ochonunusr, 0) XOJecTepuH;
B) TJINKO3aMUHOTJINKAHBI, T') YIJIEBOIBI.
2. B obpazoBanuu mia3mMaTuyeckoi MeMOpaHbl y4acTBYIOT OPTaHOU/IbI:
a) rmaakas DIIC; 6) rpanynsipHas IIIC; B) kommuieke ['oabmpku; 1) puOOCOMBL.
3. [Ina3zmanemMma oGecrieunBaeT CBOMCTBO KIETOK:

a) aaresuio; 0) peuenuuio; B) U30MpaTesbHas IPOHUIIAEMOCTB;
I') CHHTE3 BEIIECTB; 1) SHJIOLIUTO3.
4. DHJI0TIIa3MaTUYeCcKas CeTh 00eCTIeYnBaeT:
a) TPAHCIOPT OPraHUYECKHUX BEIECTB; 0) cuHTe3 OENKOB;
B) CHUHTC3 HYKJIICMHOBBIX KHCJIOT, 1") CHUHTE3 YIJICBOJAOB U JIMIINI0B.
5. YKaxxuTe CTPYKTYpPHI KJIETKH, TJI€ OCYIIECTBISIETCS TPAHCKPUTIIHS:
a) MUTOXOHPUS; 0) anmapar ['onbxu; B) XJIOPOTLIIACT; T) S1po.

7.2. Meroanyeckue MAaTepHAJIbl, OIpeleJsoue MNPouelypy OLUECHUBAHWS 3HAHMH,
YMEHHH, HaBBIKOB M (WJIH) ONbITA [eSITeIbHOCTH, XAPAKTEPU3YIOIIHUX ITAIbI
(popMHUpPOBaHUA KOMIIETEHLMH.

OOumii pe3ynabTaT BBIBOAUTCS KaK HMHTErpalbHAs OLEHKA, CKJIAJbIBAIOIIAs M3 TEKYILEro
KOHTPOJIS - 50% ¥ MPOMEKYTOUHOTO KOHTpOIIst - 50%.

Texywuti KOHMpPOL NO OUCYUNTIUHE GKIIOUAEH:
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- mocelieHue 3anatuii - 10 0amos,

- yJacTHe Ha MPAaKTUYECKUX 3aHATUAX - 20 OayoB,

- BBITIOJIHEHUE TECTOBBIX U MpounX 3agaHuii — 50 6amion

- camocTosTenbHas padora — 20 6amioB

IIpomedsrcymounviii KOHmMpOb NO OUCYUNIUHE BKIIOYAEN.:

- ycTHBIH orpoc - 100 6anos,

- MUCbMEHHAs KOHTpoJIbHAs padoTa - 100 Gamos,

8. YueOHo-MeTOoAMYecKoe 1 MH(POPMAINIMOHHOE O0ecTiedyeHHue QU CIUTIIUHBI.
a) aJgpec caiita Kypca:

1.

[uronorus-UK (aBrop kypca I'asumaromemnoa M.K.). — Moodle [Daexkrponnsiii pecypce]:
CUCTEMa BUPTyaJIbHOTO o0ydeHueM: [(aBTop kypca ["azumaromenosa M.K.] / [lar.roc. yH-T. —
Maxaukana, 2021 r. — Joctyn u3 cern JAI'Y win, mocie peructpanuvi U3 CeTH YH-Ta, U3
ar000i  Touku, wuMmeromiedt goctynm B uHTepHer. — URL: http://moodle.dgu.ru/ (marta
obpamienus: 12.01.2022).

Meroauueckue yka3zaHus JUisi caMOCTosITelibHOW paboTel 1o  «llutomorum» [Tekcr]
[DnexTponnslil pecypce] / coct. M.K.I'asaumaromenoBa. — Maxaukaina, 2018. - JToctyn u3 cetu
AI'Y wunum, mocne perucTpal U3 CETH YH-Ta, U3 JI0OOH TOYKM, UMEIOIIEH IOCTYyl B
unrepHer. — URL: http://eor.dgu.ru, cBo6oaubIit (qata obparenus: 21.12.2022).

0) ocCHOBHas TUTEpaTypa:

1.

2

3.

4.

[uTtonorus. YueOHUK amsi cTyAeHToB yupexaenuit BI1O. — M,. 2012. — 176 c.

. Adanacwesa 0.1., IOpuna H.A., Korosckuii E.®. u nip. l'ucronorust,  smOpuonorus,
nutojiorus. —M., 2012. — 800 c.
Kysnuenor C.A., MymkambapoB HH.  Atiac o rucTojoruul, UTOJIOTHA U SMOPHOJIOTHH.
- M., 2012. - 380 c.
Yenmos 1O. C. BBenenue B ki1eTOUHYI0 OUOJIOTHIO. - M.: UBIL] Axanemkuura, 2004.

—495 c.

B) JOTIOJHUTEIbHAS JIUTEPATYpa:

1.
2.

Yenmos 1O. C. OOmas nurTonorus . —M.: uza-so MI'Y, 1995.
Yaymbexon O.I'., Yenbrme FO.A. u ap. ['mctonorus, sMOpHOIIOTHS, IIUTOIOTUS Mocksa-

Kazanb- Cn6. — Kpacnonap. - 2009. — 480 c.

3.
4.

5.

bumuu I'., Katunac C.C., Hazaposa JI.B. [{uronorus. - Cn6, 1999.

breikoB B.JI., FOmkannesa C.1.  T'mcromorus, uurtonorus u sMmOpuonorus. — M., 2013. —
296 c.

ATtrnac mo ructonoruu, nuronoruu u smoOpuonorun. C.JI. Kysueunos, H.H. Mymikam6apos,
B.JI. Topsiukuna. M.: MeauunHckoe HHGOpMaMoHHOE areHTcTBo, 2012.

9. [lepeyeHn pecypcoB HHGPOPMAINMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH
«HTepHEeT», HEOOXOAMMBIX /IVISI OCBOCHUSI THUCHHMIIINHBI.

. eLIBRARY.RU [DnekTponHbIii pecypc]: anekTpoHHast Oubauoreka / Hayd. snekTpoH. 6-ka. —

— Mocksa, 1999. — Pexum pnocryma: http://elibrary.ru/defaultx.asp (mata oOparieHwus:
12.01.2022). — £I3. pyc., aHrI.

. Moodle [DnexTpoHHBIH pecypc]: cucTeMa BUPTyaabHOrO oOydeHueMm: [06a3a maHHBIX]| /

Har.roc. yu-1. — Maxaukaina, 2019 r. — loctyn u3 cetu JAI'Y wunm, nocne perucrpanuu u3
CeTH yH-Ta, W3 JII000# ToukH, umeromei goctyn B uatepHer. — URL: http://moodle.dgu.ru/
(mata oopamenus: 12.01.2022).

. Onextponnbii karamor Hb JIT'Y [DnexTpoHHbIil pecypc]: 6a3a TaHHBIX COIEPKUT CBEIACHUS O

BCeX BUAax JUT, nocrynatomux B poun Hb JI'Y/[darecranckuii roc. yH-T. — Maxaukana,
2010. — Pexxum moctyna: http://elib.dgu.ru, cBo6oambIit (1aTa obparenus: 21.03.2021).

. Mamkuna O.C., Jlapnunckuii A.B. [luTonornyeckoe U3y4yeHUe pacTUTENBHBIX U KUBOTHBIX

KJIETOK [ DJIEKTPOHHBIN pecypc]: yuebHoe nmocobue mo kypcy «l{uronorus». — Boponex: 13-

20


http://eor.dgu.ru/
http://elib.dgu.ru/

Bo BI'Y, 2005. — 79 c¢ — Pexum jgocryma: http//window.edu.ru/window
catalog/files/r59457/feb06119.pdf (nara obparenus: 21.03.2022).

3. Lluronorusi: CTpoeHue KJIETKU DISKTPOHHBIN pecypc]| /MHTEepakTUBHBIN Kypc HAYKH O KIIETKE:
ucropust  pa3Butus  Metonel. //  OOpasoBaTenbHBIA  cailt. — Pexum  nmocryma:
http:/schools.techno.ru/doog/bio kletka/index.htm (mata o6pamenus: 21.03.2022).

10. MeToauuecKkue YKazaHus 1Jid oﬁyqamnmxcsl 0 OCBOCHHUIO JTUCHMIIJIMHBI.

Pabora cryneHta Han TIOyOOKMM OCBOCHHMEM (DaKTHUECKOTO MaTepuana MOXKHO
OpraHM30BaTh B MPOIIECCE BBIMOIHEHUS] JTAOOPATOPHBIX pPabOT, MOATOTOBKH K 3aHATHUSM,
TEKyIIeMY, MPOMEKYTOYHOMY W HWTOTOBOMY KOHTPOJIO 3HaHWU. [IpomylieHHbIE IeKIuu
oTpabaThIBalOTCs B popMe cocTaBieHUs pedepaToB.

Ha nabopaTopHbIX 3aHATHSIX MPOBOIUTCS U3YUCHHE CTPOCHHS KJICTKU U €€ CTPYKTYPHBIX
9JIEMEHTOB Ha TMCTOJIOTHYECKHX Ipernaparax, dJeKTPOHHO-MUKPOCKONHYeCcKUX Gororpadusix u
no atiacam. Pabora mo MUKpPOCKOIMPOBAHUIO BBITIOIHSACTCS CTYIEHTAMU CaMOCTOSITEILHO T10/T
KOHTPOJIEM TIperojaBareiisi, YTO CIIOCOOCTBYET BBIPA0OTKE MPAKTUYECKHX HABBIKOB IIO
MIPUTOTOBJICHUIO TpENapaToB >KUBBIX KIETOK. B pabouem ambOome odopmisaroTcsi paboThl MO
3aJJaHUSIM COTJIACHO METOJIMYECKUM yKa3aHUSIM.

CaMocTtosiTenbHOU paboTe MOTYT OBITh Pa3HOOOPA3HBIMU:

- IPUTOTOBIICHUE U U3YYCHHE FMCTOJIOTMYECKHUX MPEernapaToB Ha JIaOOpaTOPHBIX 3aHATHUSX;

- oopMIICHHE aThOOMa C H300paKEHNEM CXEeM U PUCYHKOB M X 0003HAUYCHUH;

- IpopaboTka y4yeOHOro MaTepHala MMpu MOATOTOBKE K 3aHITHUSIM, TEKYIIEMY, IPOMEKYTOYHOMY
Y UTOTOBOMY KOHTPOJIKO 3HAHMM 110 MOAYJIbHO-PEUTHHIOBOM CUCTEME;

- MOUCK W 0030p MyONUKALUNA U AIEKTPOHHBIX MCTOYHUKOB MH(GOpPMAIMU MPU MOATOTOBKE K
9K3aMeHaM, HarmucaHuu pedepaTroB u KypcoBBIX paboT;

- paboTa ¢ TecTaMH U KOHTPOJIBHBIMU BOMPOCAMH IIPH CAMOIIOITOTOBKE;

- 00paboTKa M aHaIM3 CTATHCTHYECKUX M (PaKTHYECKHX MATEPHAJIOB, COCTABICHHE BHIBOJIOB Ha
OCHOBE ITPOBEJCHHOI0 aHAJIN3A.

Pe3ynbratel paboThl CTYEHTa KOHTPOJIUPYIOTCS IMPETOoaBaTe]ieM W YIUTHIBAKOTCS TPH
aTTecTalliu CTyleHTa (dk3ameH). [Ipu ATOM TPOBOASTCS TECTUPOBAHUE, SKCIPECC-OMPOC Ha
MPAKTUYECKUX W J1a0OpaTOPHBIX 3aHATHSX, 3aCIYIIMBAHUE JIOKJIAJ0B, MPOBEPKA MUCHMEHHBIX
KOHTPOJIbHBIX PaboT.

IMoaroroBKa K J1a0OPATOPHBIM 3aHSATHSIM.

JlabopaTtopHble 3aHATHS OPHEHTUPOBAHBI Ha pabOTy € METOAMYECKOH JHUTepaTypoil,
npuoOpeTeHne HaBBIKOB JUI  CaMOCTOSITENIbHOW paboThl 1Mo pasHeIM  pazmenam. K
71a060paTOPHOMY 3aHATUIO CTYJIEHT JIOJDKEH 3aKOHCIEKTUPOBATH PEKOMEHOBAHHBIE HCTOYHUKH,
O03HAaKOMHUTBCSI € METOJMKON BBITIOJIHEHHs J1abopatopHoil paboTel. Kpome Toro, cremyer
U3YYUTh TEMY IO KOHCIEKTY JEeKIUH M Y4eOHHKY WM Y4eOHBIM MOCOOHSIM W3 CIHCKa
JTUTEPATYPHI.

IHoaroroBKa K TeCTUPOBAHUIO.

[ToaroToBka TECTUPOBAaHUIO TMpEAIONaraeT W3YYeHHE MAaTepUaNOB JIEKIWH, KOHCIEKTOB
PEKOMEH/IOBAaHHBIX HCTOYHHKOB, MHHH TJIOCCApUEB, TMOJATOTOBJICHHBIX CTYJACHTAMU K
MPAKTUYECKUM 3aHSATHAM, YIeOHOU JIMTeparypbl. TecTHpoBaHUE TPOBOAMTCS KaK Ha OYMaXKHBIX
HOCHUTEJISIX, TAaK U MHTEPHET - TeCTHpOoBaHUE. KOMIIIEKT TECTOBBIX 3a/laHUi BKIIOYAET 3a/IaHus
Pa3HOM CTEIMEHU CI0KHOCTH. Pe3ynbTaThl TECTUPOBAHUS OIIEHUBAIOTCS B Oaliax.

11. ITepeuens MHGOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX MPH OCYIIECTBIEHUH
0o0pa3oBaTeIbHOI0 Tpolecca MO AUCHMUIUIMHE, BKJIOYas IepeyeHb MPOrPaMMHOIO
obecrieyeHusi 1 UHGPOPMAIHOHHBIX CIPABOYHBIX CHCTEM.

HpI/I N3YUCHUHN JUCHUIITIMHBI MOTYT OBITH MIPUMCHCHBI O6IJ_II/IG KOJIHNYCCTBO IIAKETOB
HHTEPHET — MAaTCPHUAJIOB TPCAOCTABIAIOMHNX HIMPOKUE BO3MOXKHOCTU JIA COBEPIICHCTBOBAHUA
By30BCKOI>i IOATOTOBKH I1IO Ouonoruu ¢ OCIJIbIO (I)OpMI/IpOBaHI/I}I HaBBIKOB CaMOCTOSTEILHOM
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TIO3HABATEIBHOW JIeATeIbHOCTH. [IpU YTEHUH JIKIUI 1O BCEM TE€MaM aKTHBHO HCIIOJb3yeTCs
KOMITBIOTEpPHAsI TEXHUKA IS JEMOHCTPAIMH CIAiJ0B C TIOMOIIBIO MTPOrPAaMMHOTO MTPHUI0KEHHS
Microsoft Power Point.

Ha naGopaTopHBIX 3aHATHSAX CTYAEHTHI MOTYT TOTOBHTH IPE3CHTAlMU C IOMOIIBIO
nporpammHoro npuioxxenus Microsoft Power Point B uacel camocTosTeIbHOI paboTHI.

CraHgapTHBIMH BO3MOKHOCTSIMH  OOJIBIIMHCTBA TIPOTPaMM  SIBJISIIOTCSL  peasiu3alys
JMIAKTHYECKOTO MPUHIIMIIA HATJISIHOCTH B OOYYCHUH, UX HCIOJIB30BaHUE JIACT BO3MOXKHOCTh
CTyZIEHTaM HPUMEHATH JUI pelIeHHs 00pa30BaTeIbHOM 3aa4l Pa3INuHbIe CIIOCOOBI.

Meroapl 00ydeHHsI C MCIIOIb30BaHHEM HH()OPMALMOHHBIX TEXHOJIOTHIA.

K meronam o0y4eHus ¢ UCTonp30BaHNEeM HH(POPMAIMOHHBIX TEXHOIOTHI, TPUMEHAEMbIX
Ha 3aHATHAX 10 AuciuIiumHe «[{uTonorus» oTHOCATCS:

- KommnerorepHoe TecTrpoBanue (U151 MPOBEACHUS TPOMEKYTOYHOTO KOHTPOJIS YCBOCHUS
3HaHUM);

- JleMoHCTpanys MyJIbTUMEIUHHBIX MaTepHaioB (s WIUTIOCTPAlMU M 3aKpeIUICHHS
HOBBIX MaTe€pHaJIOB);
- IEpEUCHb IOMCKOBBIX CUCTEM;
- IEPEUCHB DHIUKIIONEIMYCCKUX CANTOB;
- IepeYeHb MPOTrPAMMHOTO 00ECTICUCHHUS.

12. Onucanne MaTepHAJIbHO-TEXHNYECKO# 0a3bl, HEO0X0AMMOM JI1 OCYLEeCTBJICHUSA
00pa3oBaTeILHOIO MPoIecca MO TUCHUILIHHE.

Ha nexkumsix m 1abOpaTOpHBIX 3aHATHUAX HCIOJIB3YIOTCS KOMIUIEKTHl WJIIOCTPUPOBAHHBIX
nocoOuit (TabNIUILIbI, MIIAKAThI, CXEMBI, PUCYHKH, MAKEThl U MYJISDKH ), IPENapaThl, METOANYECKHE
pa3paboTKHu.

KonTponupyromiye nporpaMmMbl IO OCHOBHBIM pa3ziefiaM JUCHUIUIMHBIL: MMAaKeT KOHTPOJIbHBIX
paboT ¥ 33aaHUN, KOHTPOJIbHBIE TECTHI U 33J]a4H 110 MPOBEPKE 3HAHUI.

OnexkTpoHHas OuOiMoTeKka Kypca (IporpamMma, TECThl, METOAMYECKHE yKa3aHHs K Jao.
3aHATUAM, TEPMHUHOJIOTUYECKHUH CIIOBaph, OMOBUICO (PUCYHKH U CXEMBbI), 00yJaronmii Kypc Ha
DIIEKTP. HOCUTEIIE).

Jlj1a MaTepuaabHO-TEXHUYECKOTO 00ecTeueHus TUCUUIUIMHBI UMEIOTCS B HATUYUH:
MUKpOCKOIIBI;
XuMuyeckas Iocyia U IPUHAJJIEKHOCTH JIsl MUKPOCKOTMYECKON TEXHUKU;
HaGops! kpacureneit A NPUTOTOBJIEHUS THCTOJIOTMUECKUX PENapaTos;
IIpoexTop;
[TepcoHanbHbII KOMOBIOTEP U HOYTOYK;
Tabwuier;
Buneo- n ayauoBusyanbHble CpeicTBA O0YUEHNUS;
KoMIIeKT 3JIeKTpPOHHBIX WIIIOCTPATUBHBIX MATE€pUAIOB 10 JUCHUIUIMHE (IIpEe3eHTaluH,
BUJICOPOJINKH).
DnekTpoHHas OMOIMoTeKa Kypcea.
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