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Pabouas mporpamma aucummiuabl «l{uromorus» cocraBnena B 2021 romy B
coorBeTcTBUU C TpeboBanusmu DPI'OC BO - OakamaBpuar 1O HANpagieHuro
noozomoexu 06.03.01 - buonocus ot «07» 08 2020 r. Ne 920.

Pazpaboruuk: Pabamanona 3. I'., k.0.H., cTapmuii npenoaaBaTeab Kageapbl 300JI0THH
u ¢usuonornn u ['azumaromenoBa M. K., k.0.H., AoueHT, kadeapbl 300JI0THU U

bu3HoIOTHH.

Pabouas nporpamMma aucuuniInHbl ofo0peHa:
Ha 3ace/laHun kade/pbl 30010rMK 1 Gusnonoruu ot «30» 06 2021 r., nporokon

N 10.
3aB. kadeapon f\,Z g Masanaesa JI.O.
(moamucs)

Ha 3acefiaHui MeTtojueckol komuccuu Ononorudeckoro daxynsrera ot «02» 07
2021r., npotokon 10

/ [Tpencenaresns @ PamazanoBa [1.b.

LT

Pabouas mporpamMma AMCUMIIMHLI COTNacoBaHa ¢ y4eOHO-METOAMYECKUM YIPAaB-
neuuem «07» 07 2021 r.

HaqahbHMK YMVY %L’ ["acanramxkuesa A. .
(moamuce)




AHHOTauus padoyeii mporpaMmMbl TUCUHUILTHHBI

Huctumuimaa IluTeorus BXoaut B odazamenvHyto wacmob 4dacts OITOIT oGpaszoBarenbHOIM
nporpammel  Oakanaepuama 10 HanpaiaeHuto 06.03.01 - buonorus (mpodwir OOmas
0moJIoTHsl, yPOBCHD DaKaJaBpHAT).
JucuuruiHa peanusyercs Ha ouonocudeckom hakynprere Kadeapoid 300J0THH U PU3UOTIOTHH.
CogxepxaHue TUCIUIUIMHBI OXBATBHIBAET KPYI BOIPOCOB, CBSI3AHHBIX C CTPYKTYpPHO-
(GYHKIIMOHATHHBIMH OCOOCHHOCTSIMU KIICTKHU H €€ JICTICHUEM.

JucuuiuiiHa HaneneHa Ha (OPMHUPOBAHHME CICAYIONIMX KOMIICTCHIIMH BBITYCKHHUKA:

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

[IpenonaBaHre JUCHMIUIMHBI IpPEeIyCMaTpUBAeT IPOBEJCHHUE CIEAYIOUIMX BHUIOB
y4eOHBIX 3aHATHI: JieKHMH U Ja0opaTopHble 3aHSTHUS, CaMOCTOsITeIbHAas padora
CTYIEHTOB.

B Tteuenue cemectpa Ha 1a0OPAaTOPHBIX 3AHATHUAX CTYACHTHI JENAIOT CXEMAaTHYECKYIO
3apHCOBKY MNpPEIJIOKEHHBIX IpernapaTtoB B pabouux anpbomax, e HeoOXOIUMO HOJIHMCATh
CTPYKTYpbI U3y4aeMbIX KJIETOK U €€ opraHeul. Takke Ha JJabopaTOPHOM MPAKTUKYME pELIatoTCs
CUTyaTHUBHbIE 3a/lauM, 3aJaHMs 110 3aKpeIUICHHIO MaTepuaia B TaOnu4yHON (opme, onmucaHue
TUCTOJIOTMYECKUX TPEernaparoB KJIETOYHBIX opraHouoB. [lo OKOH4YaHMM IpenojaBaTellb
OLIEHUBAET YPOBEHb BBIIOJIHEHHs padOT CTYAEHTA 110 MPEeACTaBICHHOMY albOoMy.

B koH1e Ka)x10ro MOayIsl CTyJE€HT IIOMUMO TEOPETHUECKON MOATOTOBKHU JOJIKEH YMETh

OlpeseNATh Ha Ipernaparax M yMeThb XapaKTepHU30BaTh THUIBI KJIETOYHOM OpraHu3alud M UX
OCHOBHBIE CTPYKTYPBI.
PaGouas nporpamma AUCHUIUIMHBI [IPETyCMaTPUBACT IPOBEICHUE CIACAYIOIINX BUAOB KOHTPOJIS
yCIIeBaeMOCTH B (GOpME YCTHOH NPOBEPKH, MHCbLMEHHBIX Pa3BePHYTHIX OTBETOB,
Pa3IMYHBIX BHJAOB TECTHPOBAaHMS, PpPeLIeHUS] CHTYalMOHHBIX 3a/4ay, OIpeaeJeHus
OPraHoMJ0B HA THCTOJOrHYeCKHUX Ipenaparax # 3JIeKTPOHHOMHMKPOCKONHYECKHUX
(oTorpadgusax, KOJUIOKBUYMOB U IIPOMEXYTOUHBIM KOHTPOJIb B pOopMe 3a4eTa.

OO0beM AUCUUIUIMHBL 2 3a4€THBIX €MHUIl, B TOM B aKaJeMUYECKHUX Yacax M0 BUAAM y4eOHBIX
3aHATUH 72 4.
O6beM AUCUMILTMHEBI [0 OYHOU (hopMme

C VYueOHble 3aHATUS ®opma

E B TOM YHCJIC POMEKYTOUHON

M KonraktHas paboTta oOydarommxcs ¢ CPC, B aTTecTaluu

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

C| ro | Bce- U3 HUX uyucne | auddepeHunpos

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

Y 1005078 pHBIE €CKHe JbTAI] 5K3aMEH)
3aHATHS | 3aHSITHUS 207

2| 72 54 24 30 18 (3auer)




O6’beM JOUCIHUITIINHBI 2 3a4CTHBIX €JWHHI], B TOM B aKaACMHUYCCKUX YaCax IIO BHIAaAM y‘-IGGHBIX
3aHATHH 72 4.
O0beM TUCIMIUIMHBI TT0 OYHO-320YHOM opme

C Y4eOHble 3aHATHS ®opma

E B TOM YHCJIC IIPOMEKYTOUHOM

M KonrtakTHas paboTta oOy4aronmxcs ¢ CPC, B aTTecTalnu

E | Bee- IperoaBaTesieM TOM (3auer,

C| ro | Bce- U3 HUX uucne | Auddepenunpon

T ro | Jlex- | Jlabopato | IIpaktuu | KCP | koncy | 3auer AHHBIN 3aYET,

p 100207 pHBIE ecKHe JBTAI 3K3aMEH)
3aHATHS | 3aHATHUA uu

2| 72 38 16 22 34 (3auem)

1. Ileau ocBOEHHS AUCHHUILIHHBI

LenssmMu ocBOEHUS AUCHMILIMHBI LIMTOI0T U ABIISIFOTCSA:

- (hopmupoBaHUE Y CTYACHTOB 3HAHUN O CTPOCHUH KJIETOK KaK 3JIEMEHTAPHBIX EAMHHII )KUBOTO,

- W3y4yeHHEe CTpoeHHs M (YHKIMOHUPOBAHMUS CYOKJIETOUHBIX OpraHeil, IpPOIECCOB
BOCIIPOM3BOJICTBA U PEMAPALUH KIIETOK.

3amayn QJUCLHUILIMHBL:

- OCBOCHHME OCHOBHBIX IIUTOJIOTHYSCKHX ITOHATHIA;

- (OopMHPOBAHHUE HABBIKOB IMPUTOTOBJICHUS [IUTOJIOTHUECKUX MIPEIapaToB U yMEHUH paboTaTh C
MHUKPOCKOIMYECKON TEXHUKOU;

- (dopMHUpOBaHHE YMEHHUW TIPUMEHSATH TOJTYYCHHBIC 3HAHHWS TPH MPOBEIACHUH HAYyYHOTO
MCCJICIOBAHMS U B JAJIbHEHIIICH PO ECCHOHATBHO-TICIarOTHYECKON ACATEIHHOCTH.

2. MecTo AMCHUIJIMHBI B CTPYKTYpPe 0011e00pa3oBaTeIbHBIX IPOrPaMM
O0akajaBpuara

Hucuunnuua Luronmormst BXOOuT B oba3amenwvhylo  uacms, 00pa30BaTEIbHOU
nporpammel denepanbHoro rocynapcrseHHoro cranaapra BO (PI'OC BO) no nHanpaBieHUIo
06.03.01 - buonorus. OHa u3y4aercsi crygeHTamu Ha 1 Kypce, Bo 2 cemectpe. [lo okoHuaHMH
IIPOMJEHHOTO Kypca CTYIEHTBI CAAIOT 110 AUCLUIUIMHE 3a4eT.

JucuunnuHa Oa3upyeTrcsi Ha 3HAHMSX, IOJYyYEHHBIX B pPaMKaxX MLIKOJBHOIO Kypca
6uonoruu, ocobeHHo pazaena «OCHOBBI IIUTOJOTUM» U IPYIMX COOTBETCTBYIOLIMX JMCLUIUINH
cpenHero npodeccuoHanbHOro oOpa3oBaHus. Pe3ynbTaThl ocBoeHUs nucuuIuMHbl LuTosorus
o0ecreynBaloT OCHOBOIOJAraloMmUi  ypOBeHb 3HAHWH, HEOOXOAMMBIX Ui  OCBOEHUS
OMOJIOTMYECKUX JTUCIUIUIMH OO0IIero mnpo(ecCHOHANBHOIO IIMKIJIA, TaKWX, Kak OOTaHHKa,
300JI0THsl, THCTOJIOTUS C OCHOBaMM SMOpHOJOTMM, AaHATOMHSA, 300J0THs, (U3NOJIOTHS,
ouoxumusi, Mop(HohHU3noIOTHUECKIE OCHOBBI OHTOTE€HE3a, BO3pACTHAsI aHATOMUS U (PU3HOJIOTHA,
TEOpUsl IBOJIIOLIUN.

3. Kommnerenuuu ody4aouierocsi, popMupyemMbie B pe3yJabTaTe 0OCBOECHUS
AUCHHUILINHBI (IepeYeHb IVIAHUPYEMBIX Pe3yabTATOB 00y4eHust)




Kox u HaumeHoBaHue Koa u HaumenoBanue | Ilnanupyemblie 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 O0BEKTOB H OIICHKU COCTOSIHUS 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 OompoC,
Ononoru4yeckon OuoJI0rn4YecKon uH(popMaluu YMeeT: | TeCTUpOBa
uH(popMauu nHpopmanuu aHAIIM3UPOBATh HUE,
ITK-3.2. Criocoben MOJTyYCHHYIO KoH(pepeH
MIPOBOJNTH pa3HbIe MOJIEBYIO U s,
(dhopmbl aHamU3a 1a60paTOPHYIO KEHCHI,
MOJTy4EeHHOM uH(popManuu CUTYaTHBH
nabopaTopHOU Brnaneer: naBeikamu bI€ 33741
nHhopManuu MOJTyYeHUs TIOJIEBOM U

nabopaTtopHoOit
OuoJIOrn4YecKoi
uH(popManun

4. O0beM, CTPYKTYypa U cOAepKaHue TUCHHUILINHBI.
4.1. O0beM AUCUMIIMHBI COCTABJNAET 2 3a4eTHBIX eIMHULL, /2 aKaIeMHUYeCKUX YaCOB.

4.2. CTpyKTypa IMCIHUILIHHBI.

4.2.1. CTpyKTypa IMCUMILIMHBI 10 0YHOH dopme.

Ne

n/n

Pa3aesbl 1 TeMbI
JTUACIHUATLINHBI

Buabl yuyeoHoii

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

Cemectp
Henensi cemectpa

padoThl, BKIKYAS

CamMocTosTeJIbH
Yl I’\Oﬁl\"l"‘)

®opMbl TEKYLIEro
KOHTPOJIS yCIIeBAeMOCTH
(no nedenam cemecmpa)
®opMa NIPOMEKYTOUHOM
arTecTaunu
(no cemecmpam)




IpakTHyeckue
JlaGopaTopH
LIO DAITATIAC
KonTpoinb
LARNMMDOT I’\Qﬁ

Jleknnn

Monayasb 1. Tunsl kiaerounoi opranuszanun. Sapo. Kiierounbie MmeMOpaHbI.

Bakyoasipaas cucrema.

1 Tewma 1. 2 2 2 1 dopMbl TEKYIIEero
[Ipenmer, 3a/1a4d, KOHTPOJISI  YCIIEBAEMOCTH:
UCTOpUST U METOJbI YCTHBIH, MMACbMEHHBIH,
IIATOJIOTUH. TECTOBBIN OIpPOC.

DopMbl  TPOMEKYTOUHOM

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

KJIETOYHOU KOJUIOKBUYMBI,

OpraHu3aIiu. TECTUPOBAHUE,

CrpoeHue KIeTKH. BBIIIOJIHEHHE
KOHTPOJIBHBIX  3a/IaHuM,

3 Tema 3. 2 2 3 2 cocTaBiieHHEe  pedeparon
Knerounoe ATPO. (3CCE), uHTEepaKTHBHbIE
XpomaTuH. dbopMebI onpoca
XPOMOCOMBHI.

4 Tema 4. 2 2 2 2
[Tna3marnueckas
MeMOpaHa.

5 Tema 5. 2 4 5 2
BakyonsipHas cucrema.

Cucremsl JHEPro-
o0ecnevyeHus KIETKH.
Hmoeo no mooynio 12 15 9 36
MopayJib 2. Cuctemsbl J3HeproodecnevyeHus: kiaeTku. llurockeser.

6 Tema 6. 2 4 4 1 ®opMbI TEKYILEro
OrnopHo-aBUTATETBHAS KOHTpPOJISI  YCIEBAaEMOCTH:
cucreMma. L{utockener. YCTHBIH, MMHMChbMEHHBIMH,

TECTOBBII OIpPOC.

7 Tema 7. 2 2 3 2 @opMBI  TPOMEKYTOYHOU
MUTOXOHIPUH. arrecranmn.

TT7acTHIbL. KOJUIOKBUYMBI,
TECTUPOBAHUE

8 Tema 8. 2 2 2 3
Knerounslii UK.

Muwutos3.

9 Tema 9. 2 2 2 2
Metios.

10 | Tema 10. 2 2 3 1

[TaTosorusa KieTku.




11 | Bmoeo no mooynwo 2. 12 15 9 1 3a4. ex. (36 ax. 4.)
12 | UTOI'O: 24 30 18 | 23au. ex. (72 ak.4.)
4.2.2. CTpyKTypa AUCUMILJIMHBI OYHO-3204HOH (popme
Buabi yuyeoHoii DopMbI TEKYLIETO
Pa3nenbl u TeMbl padoThl, BKIKYAA | o | KOHTPOJIsS yCIIeBAEMOCTH
Ne JUCHHUILIMHBI CaMOCTOSITEJIbHY 5 (no neoenam cemecmpa)
n/n S 10 padoTty E ®opMa NPOMEKYTOUYHOM
5 CTYAEHTOB U - arTecTalnu
? S| TpymoemkocTh (B g (no cemecmpam)
S E Jacax) %
S| 3| |8 & :
9 g = P29 5
= 2l =g 5198
= | 2| 83 84 2
AR
A EEEE
=5 | E . h
Moayas 1. Tunbl kjiero4Hoi opranuzanun. SAapo. Kierounbie MmeMOpaHbI.
BakyoJsipHasi cucrema.

1 Tema 1. 2 1 2 2 dopmbl TEKYILETOo
[Ipenmer, 3a/1a4u, KOHTPOJISI  YCIIEBAEMOCTH:
HCTOPUS W  METOJBI YCTHBIH, IMMCHbMEHHBIM,
LUTOJIOTHH. TECTOBBIHN OIPOC.

@OpMBI  ITPOMEKYTOUHOU

2 Tema 2. Tuner | 2 2 2 4 aTTeCTalluu:

KJIETOYHOU KOJIJIOKBUYMBI,

OpraHu3aluu. TECTUPOBAHUE,

CtpoeHue KIeTKU. BBITIOJIHCHHE
KOHTPOJIBHBIX  3aJaHui,

3 Tema 3. 2 2 3 4 coctaBieHne  pedeparoB
Knerounoe A1pO. (3CCE), uHTepakTHUBHbBIE
XpomaTuH. ¢dopmsbl orpoca
XPpOMOCOMBI.

4 Tewma 4. 2 2 2 4
[Tna3marnueckas
MeMOpaHa.

5 Tema 5. 2 1 2 3
BakyousipHas cucrema.

Hmozo no mooynio 8 11 17
MogayJas 2. Cuctemsl 3Heproodecnevyenns kiaerku. llurockelier.

6 Tema 6. 2 1 2 4 dopmbl TEKYIIETO
OnopHo-aBUTATENbHAS KOHTPOJISI  YCIIEBAEMOCTH:
cuctema. [{utockener. YCTHBIH, MMMCHbMEHHBIH,

TECTOBBII OIPOC.




7 Tema 7. Cucrtemsi | 2 2 3 4 dopMBI  TTPOMEKYTOUHOU
9HEepro-odecrneYeHUs aTTecTaluu:
KJICTKH. KOJJIOKBHYMBI,
MuToXOHAPHUH. TECTUPOBAHUE
IImactuael.

8 Tema 8. 2 2 2 4
KneTouHslil UK.
MuTtos.

9 Tema 9. 2 2 2 4
Metios.

10 | Tema 10. 2 1 2 1
[TaTonorus KIeTKH.

11 | Umoeo no mooynio 2: 8 11 17 | 13au4. en. (36 ak. 4.)

12 | UTOI'O: 16 22 34 | 23au. ex. (72 ak.4.)

4.3. Conep:kanue TUCHHUIJIMHBI, CTPYKTYPUPOBAHHOE 110 TeEMaM.
4.3.1. Conep:xkanue JeKIMUOHHBIX 3aHATHI M0 IUCHUIINHE.

Moayas 1. Tunbl kjieTo4Hoi opranusanuu. Aapo. Kierounsie MemOpaHbI.
BakyoJusipHast cucrema.

Tema 1. Ilpeamer, 3a1a4un, HCTOPUS U METOAbI HUTOJIOTHH.

[{uTonorus — Hayka O CTPOCHUH, (PYHKLUAX, B3AUMOOTHOIIEHUSIX CO CPEI0i, pa3BUTHH U
IPOUCXOXKACHUHU KIETKH. MeCTO IHUTOJOTHH CPEAH APYTHX OMOJOTHYECKUX AUCHUILTHH. CBS3b
IUTOJIOTUU C MOJIEKYJIADHOM Ouosoruei, reHeTukoi, smOpuosiorueit, ¢usznonorueii u
Onoxumueil. 3HaueHUEe IUTOJOTMM JUISI MEIULIHMHCKOM M CEIbCKOXO3SMCTBEHHON HAayKH.
Hcropust HTUTOIIOTHHA — UCTOPUS MUKPOCKOIIHH.

MeTtoasbl HccIeA0BAHUSA KIETOK

ApceHan METOA0B LIUTOJIOTUU: OT KUBBIX KIIETOK 0 MAKPOMOJIEKYJIIPHBIX KOMIUIEKCOB.

[IpwxusHenHsle HaOmoneHus kieTok. KynbTypa kieTok BHe opraHuzMa. Meron
TemMHoro monsd.  @Da3oBo-KOHTpacTHas  MuKpockomus. lLleWTpadepHas  MuKpocheMKa.
Mukpomanunynarop. Mukpoxupyprusd. Metonbl u3ydeHUs (U3HMUECKHMX CBOMCTB KIIETOK.
CynpasuranpHas JIIOMUHECLIEHTHAsI MUKPOCKOIIUS. BuTtanbHble KpacuUTeu.

N3yuenne ¢uxcupoBaHHbIX KieTOK. [loHsTHe o ¢pukcanuu. Apredakrsl npu o0OpadboTke
KkjeTok. lIpuHIUMNBI OKpammMBaHWs KIETOYHBIX CTPYKTyp. LluTOXMMHUYECKHME KaueCTBEHHBIE
METO/Ibl MCCIIEOBAHUS PEAKIIMK Ha OeNIKH, (ePMEHThI, HyKJIEMHOBBIE KUCIIOTHI, TOJIMCAXapUIbl,
munuasl. UMMyHOXUMUSL.

OcCHOBBI (PU3NYECKUX METOJIOB OIPEAEICHUS JIOKAIU3AlMK U KOJIMYECTBA BEILECTB B
KJIETKE: MHKpPOCIEKTPOMETpUs, LUTO(OTOMETPHsI, MHTEp(EepeHIMOHHAs M JIIOMUHHUCLIEHTHAS
MUKpockonus. ABTopaauorpadpuyeckoe U3ydeHHE JIOKaNIM3alH, JAWHAMUKH CHUHTE3a U
TPAHCIIOPTA BEILIECTB B KJIETKE, OCHOBBI METOMA.

ONEeKTpOHHAsi MHUKPOCKONMS: OCHOBBI, IPEUMYyIECTBA W HEAOCTaTKH METOJa.
ONEKTPOHHBIE MUKPOCKOIBI IPOCBEYMBAIOIIEIO M CKaHUPYIOIIETO0 Tuma. MeraBosbTHas
AIIEKTPOHHAS] MUKPOCKOIUSI.

HuddepennnanbHoe NEHTPUPYTUPOBAHUE — METOJI MOJIYUYEHHs] OTJACNIBHBIX KIETOYHBIX
KOMITOHEHTOB JJIs1 IUTOXUMHUYECKOTO M OMOXHMUYECKOTO aHaIH3a.



Tema 2. Tunel kaerouHoi opranu3annu. CTpoeHne KJIeTKH.

Knerounasi reopust

[Ipeanoceinku kierouHou teopuu. Kierounas Tteopuss IlIBanna. 3Hauenue Is
KJIETOYHOM Teopuu paboT BupxoBa u oOlleHKa €ro MpeICTaBiICHHUs O Pa3BUTHH KIETOK.
CoBpeMEHHOE COCTOSIHUE KIIETOUHON TEOPHH.

Knerka — »neMeHTapHas eguHuna KuBoro. KileTKM NOpOKapuoT M 3YKAapHUOT.
['oMOnOrMYHOCTh B CTpOeHHM KieTok. KieTka kak eauHuIa CTpOoeHHs, (PYHKIHMOHUPOBAHHMS,
pa3BUTHS, IATOJOTUYECKUX U3MEHEHUN OpraHu3Ma.

MuToTHYeCKOE [I€€HUE KIETOK — €IMHCTBEHHBIM IyThb YBEIMYEHUS HX YHCIA.
Huddepenunanus kak npoiecc 00pazoBaHus CIIELIUATU3NPOBAHHBIX KIIETOK.

Crtpoenue u GQyHKIIUM KJIETOK

OcoOeHHOCTH W pa3iauyusi B CTPOSHUHM KIETOK IPOKAPHOT M SYKApUOT. EIUMHCTBO
CTpOEHUS M (PYHKIUHM KIETKH, €€ OpPraHOMWJOB U JAPYIMX CTPYKTYPHBIX 3JeMeHTOB. OOmias
XapaKTEpUCTHKA KIIETKH, BeTHMUnMHA U (hopMa KieToK. OCHOBHBIE Pa3IUyHs MEXIy KICTKaMH
JKUBOTHBIX U PACTECHUM.

Tema 3. KitetouHoe sigpo. XpoMaTuH. XpOMOCOMBI.

Anppo — cucremMa XpaHEHHs, BOCIPOM3BEACHMS U pealu3alul T'€HETUYECKON
uHpopmanuu. LlenTpanpHas 1orMa MOJIEKyIspHOU OMoioruu. Pomb sipa B KHU3HH KIIETKH W €ro
3HaueHue B mepeHoce mHpopmanuu ot JHK k 6enky. JITHK snpa, ee ctpoeHue u cBOKHCTBa,
penymMKanus, TpaHcKpunuus. Posb sapa B mporecce TpaHCIALUU: AIEpHOE ITPOUCXO0XKICHHUE
anmapara OelKOBOro cuHTe3a B KieTke. OCHOBHbIE (QYHKUMH s1pa: TPaHCKPUIILMA,
penyIIMKanus U nepepacnpenesieHue reHeTuyeckoro marepuana. Penmukanusa monekyn HK y
HOPOKapUOT U 3yKapuoT. Perinkon. I'eneTnueckuii annapat 6akrepuii.

HNuTtepdpasznoe sigpo. OCHOBHBIE AJIEMEHTHI €r0 CTPYKTYpPbI: XpPOMAaTHH (XPOMOCOMBI),
SJPBILLIKO, JIEPHBIN COK (KapuoIuiazma), siiepHas 000J104Ka, sIEPHbIN OeIKOBBIA MaTpPHUKC.

XpomaTuH, €ro XUMHUYecKas xapakrepucTtuka. Jnddy3Hbli W KOHIESHCHPOBAHHBIN
XpOMAaTHH, 3YXpPOMAaTHH U FeTepOXpOMAaTHH, UX QpyHKIHOHaNbHOe 3HaueHue. CarenurHas JJHK.
VYabTpacTpykTypa XpoMaTHHa, CTPOEGHHE  AJIEMEHTapHbIX  XPOMATHHOBBIX  (PUOPUILIL
Hykneocomsl: cTpoeHue, poib npu GpyHKIIMOHUpOBaHUK XpomatuHa. HykneomepHas ¢pubpuiia.
[TeTneBble JOMEHBI XpOMaTHHA. [ MCTOHBI U HETMCTOHOBBIE OCNKHU: UX POJb B KOMIAKTH3ALUU
JHK. Snpo B mpornecce penyluMKaluy U epepacnpenesieHusl TeHeTH4eckoro Marepuana. /[sa
COCTOSIHMS TJIaBHBIX SIAEPHBIX CTPYKTYp - XpoMocoM. [IoBeneHne XxpomaTHHa - XpOMOCOM - BO
BpeMs MUTO3a. KOHIENIUs 0 HEMPEPBIBHOCTH XPOMOCOM B T€YEHHME BCETO KM3HEHHOI'O LMKIIA
kietku. OOmiee cTpoeHue, TUIMBI U (OPMBI MUTOTHUYECKHUX XpomocoM. Juddepenunuponka
XpOMOCOM M0 JUIMHE; LIEHTpOMEepa, BTOpPUYHAs NepeTsikka, Tenomepa. uddepenunanbHas
OoKpacka xpomocoMm, Pacnpenenenme HoBocuHTe3npoBaHHoM JIHK B pgouepHux xpomocomax.
YPOBHU CTPYKTYpPHOH OpraHM3allid XpOMOCOM. XPOMOHEMa, MOHSATHE O CYOXpOMaTHIHBIX
CTPYKTypax MHUTOTHYECKHX XpOMOCOM. [[MKJI KOHAEHCAlMM XPOMOCOM BO BpEMs MHUTO3a.
MaTpuKC MUTOTHUECKHUX XPOMOCOM.

Cunre3 PHK: Tpanckpunuuonsusie eaunuibl, npeamectseHHukn HPHK, cospeBanne mPHK,
crutaiicusr. PuGonykiieonporenibl - KOMIIOHEHThI HHTEP(a3HBIX sJIEp.

SAnpbIIKo - opraHouj| CHHTE3a KJIETOYHbIX pubocoMm. Yucio sapelmiek B sape, UX
XpOMOCOMHO€ TnpoucxoxzaeHue. Xumus sapeimika, PHK sapeinka. Ctpoenne u  xumus
pudocom. IlpemmecrBennukn pubocomusix PHK. Ilytm cunrtesa pubocom. JIHK sapermka.
Crpoenue renoB pPHK, nonmunuctponnocts. Ammudukarms renoB pPHK.

CtpoeHue u ynbTpacTpyKTypa sapbiiika. [{uki u3MeHeHus: CTpyKTYyphl SAPBIIIKA B CBSA3H C €T0
¢ynkuueit. Cynpba sapblllika B MUTO3€ U €T0 CBSA3b ¢ MUTOTHYECKMMH XPOMOCOMaMH.

SAnepunas 00o0s10uKka, ee cTpoeHUE M (PYHKIMOHANbHOE 3HadeHHe. CTpoeHHe sSIepHBIX
nop. CBs3b siepHOM OOOJOYKM C IMTOIUIA3MAaTHMYECKUMM CTPYKTypaMH M XPOMOCOMAaMHU.
SnepHo-UMTOMIa3MATUYECKUI  TpaHCHOPT. SInepHbIii  O€lIKOBBIM MaTPHUKC, JIAMHMHA; HX
CTPYKTYpa ¥ (PYHKIIMOHAIbHOE 3HaYECHUE.
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Tema 4. [lnazmaTnuyeckasi MeMOpaHa.

IlnazmaTnyeckass MemOpaHa - OapbepHO-TpAaHCIOpPTHas cucrema. JKHIKOCTHO-
MO3au4yHast MOJIEb CTPOSHHE I1a3MOJIeMMbl. MeMOpaHbl HUTOIIa3Mbl. Poib munumoB u 6enkoB
B OpraHu3aluu KJICTOYHBIX MeMmOpaH. Jlumomporeugnbie MeMOpaHbI, HX MOJIEKYJISIpHAs
opranm3anus. PenientopHas poib mia3MaTndeckoil MeMOpaHBI.

Pons mMeMOpaHbl B KJIETOYHOM NMPOHHUIIAEMOCTH. [[acCHMBHBIM M aKTHUBHBIM TPaHCIIOPT
BEIIECTB uepe3 MemOpaHy. Teopus KICTOYHOW MPOHHUIAEMOCTH. Polb TuIa3mMaTuveckon
MeMOpaHbl B mpoiieccax (aronuTo3a M MUHOIUTO3a. DHIO0COMBL. CBSI3b 3TUX MPOLIECCOB C
JIM30COMaMU.

MexKieTouHble KOHTAKThl M CBSI3U. J[€CMOCOMBI M JPYrHe CHELUAIbHBIE CTPYKTYPBI
MEXKJIETOYHBIX KOHTAKTOB; IIJIOTHBIA KOHTAKT, LIEJIEBOW KOHTAKT, IIPOCTOM KOHTAKT. JlepuBaThl
1a3MaTHYecKOH MeMOpaHbl: MHUKPOBOPCHUHKH, CTPYKTYphl (OTOpenenTopoB, 0OOJOUYKU
AKCOHOB.

CBs3b KJIETOK APYT C APYrOM M C BHEKJIETOYHBIM MATPUKCOM. [ JIMKOKaIMKC KUBOTHBIX
kJ1eToK. CTpoeHUE KIETOYHON CTEHKH PAaCTUTEIbHBIX U IPOKAPUOTUUYECKUX KIIETOK; UX XUMU3M,
CBOMCTBA U pa3BUTHE.

Tema 5. Bakyosasipuasi cucrema.

BakyonspHasi cucremMa BHYTPHUKIETOYHOTO CHHTE3a W TPAaHCIOPTa OHONOJIMMEPOB.
JHJomIa3MaTHYecKas ceTh (peTuKyJayMm). [lonsarue u obmas xapakrepuctuka. ['panyiaspHas
9HJIOTIA3MATHUYECKas! CETh - IPracToria3Ma, ¢ CTPOCHNE, XUMHUECKash KOMITO3UIIMS U OCHOBHAS
pOJb KaK CTPYKTYpbI, YYaCTBYIOLICH B CHHTE3€ HKCHOPTUPYEMBIX U3 KJIEeTKH OenkoB. CHHTE3
0enkoB B ruasioruiazme. CUHTE3, HAKOIUIEHWE U TPAHCIOPT CUHTE3UPOBAHHOrO Oelika B cucTeMe
SHJOIUIa3MaTHUeCKOW ceTh. CBsA3b TIpaHYISIPHOW HHJOMJIa3MaTUYECKOH CEeTH C  sJepHOU
000JI0UKOH.

Anmnapar I'oabakn (IJIaCTUHYATHIM KOMIUIEKC): 00Ias XapaKTepUCTUKA, JIOKAIU3alus B
KJIETKe, MHUKPOCKONMYECKOE CTPOSHHE YIBTPACTPYKTYpa W XuMus. Jluktocoma, (QyHKIUU
anmapara ['oyb/pKu: cerperanus, HaKOIUIEHUE, CO3pEBaHUE, COPTUPOBKA U 3KCKPELUs] CEKPETOB
U JPYTUX BEUIECTB B KIIETKE. ABTOpaguorpaduveckie JaHHBIE O IMyTSIX CHHTE3a M BBHIBEACHUS
CEKPETOPHBIX MTPOJYKTOB B KIIETKE.

JIuzocombl, wuctopust wux OTKpbITHA. CTpyKTypa JH30COM, UX XHMHYECKas
XapaKTepUCTHKa, TUIBI JU30coM. DYHKIMOHAIBPHOE 3HAYEHUE JIM30COM, UX MPOHCXOXKACHUE.
CBs13b JIM30COM C TPOIIECCAMH BHYTPUKJIETOYHOTO MHUIIEBAPEHUs, C (HaromuTo30M U ¢ paboTon
anmnapara ['osb/pku. AyToharocoMsl.

I'napkas 3ngonIazMaTnyeckasi ceTb, CTPYKTYpHasl XapakTepucThuka u xumus. CBs3b
IJIAJKON SHJIONMJIA3MaTUYECKON CETH C CHHTE30M IOJMCaXxapua0B, )KUPOB, CTEPOUIO0B U IPYTUX
MOJIeKyJ. Poib Tiagkol SHAOIIA3MAaTHYECKOW CETH B JIE3aKTHUBAIIUHM PA3TUYHBIX XUMHUYECKHX
areHToB. CBs3b ¢ QyHKLMEH POBECHHUS BO30YK/IEHHS B MBIILICUHON TKaHH,

Bakyoum pacrenmii. LlenTpansHas Bakyosnb. ToHomiact. Pa3zButue M mpoOMCXOXKICHUE
BaKyOJISIPHOW CHCTEMBI, €€ (DyHKIIMOHAJIbHOE 3HAUeHHeE.

Tema 6. IluTockeJer.

HuTtockener - onopHo-IBUraTellbHas CcUCTEMa KJIETOK. MUKpPOTpyOOUKH, TOHKOE
CTpOe€HHE U XUMHU3M. TyOyJIHHBI, UX CBOWCTBA U POJIb B 00pa3oBaHUU MUKpPOTpyOouek. Posb
MUKpOTpyOOU€eK B 00pa30BaHMM axpOMaTHHOBOI'O BepeTeHa JieleHHs KieTok. Ponb BepereHa B
PAacXOXAEHUU XPOMOCOM IpU MHTO3e. KapkacHast poib HUTOIUIa3MAaTHYECKUX MUKPOTPYOOUEK.
benku tpancnokaropsl. [Ipencrasnenns H.K.KoabpioBa 0 BHyTPpUKIETOUHOM CKEJIETE.

POuOpWLIAPHBIE CTPYKTYPbI LUTOIUIa3Mbl. MUKpPO(QUIAMEHTBI, CTPYKTYpa M XHMHUS.
CBolicTBa aKTHHOBBIX MHUKpOQHIaMEHTOB. MUKpPOQUIAMEHTHl B MBIIIEYHBIX M HEMBIIIEYHBIX
kietkax. [I[poMexyTounble puUIaMeHThl, CTPYKTYpa U XUMHUSL.

MukporpabekyasipHasi ceTh I'HaOMIa3MBbl.
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HenTpuonb. YnapTpacTpyKTypa, peIUIMKaIUs, y4acTHE B JEJIEHUM KIETKU. AHAIOrU
HEeHTpuosied y npocredmnx. CBs3b LEHTPUOISAPHBIX CTPYKTYpP C OpPraHOMAAMH JBUKEHUS
KJIETKH; Oa3aybHbIe Tenbla. OYHKIIUU KIETOYHOTO IIEHTPA.

Opranouas! ABH:KeHUs] KJIETKH. CTpOEHUE PECHUYEK U KI'YTUKOB 3YKapUOTHYECKUX
KJIeTOK. MexaHu3M ux ABmkeHus. CTpoeHue )KI'yTUKOB OaKTEepHid.

BkiiroueHHsi B LMTOIUIA3My KIETOK >KMBOTHBIX W PpACTEHUN; MX JIOKaIu3alus U
(GyHKIMOHATIBHOE 3HAYCHHE.

Tema 7. Mutoxonapuu. IlnacTuasl.

MuTtoxoHapum - cuctemMa sHeproodOecneueHust kieTok. CTpyKTypa MHUTOXOHIPHU:
MeMOpaHbl, KPUCTBI, MaTpHKC. Poimb muToxXoHApWiA B cuHTe3e M HakoruieHMH AT®. Ilytu
cuate3a ATD B kieTke: aHa’pOOHBIM TIMKOIW3 W OKHCIUTEIbHOE (OCHOPIIHPOBAHHE.
CtpoeHue KpUCT, JOKalu3alus B JHUIONPOTEUAHBIX MeMOpaHaX 3BEHBEB OKHCIUTEILHOTO
docthopunupoBanusi. VI3MeHEHHE CTPYKTYpPbl MHUTOXOHIPHHA B 3aBUCHMOCTH OT HX
dbyHKIMOHATBLHOTO coctosiHusg. Marpuke mutoxonapwii: PHK, JIHK, Oenku MHTOXOHIpUI.
[Tpobnema MPOUCXOXKAECHUS MUTOXOHAPUH. AHAIOTH MUTOXOHAPHUI y Oakrepuil. XOHAPHOM -
€ro THUIbI U (PYHKIIMOHAIbHBIE OCOOCHHOCTH,

Iimactuabl. ToHkoe crpoeHue xjoporuiactoB. @yHKUMM MUIACTHA. JIEHKOIIacTsl,
XPOMOIIIACTBL. DHAOCUMOUOTHYECKAsT TEOPHUS MPOUCXOXKACHUS TUlacTuA. B3anMonpespaiienue
IUTACTU/L.

Moayas 2. KineTouHnblii MUK/ lejieHue KIEeTKH.
Tema 8. Knerounsiii k. Muto3. Meiio3.

Henenne kierok. JKU3HECHHBIM LMK KJIETKU: NPECUHTETHYECKAs, CHUHTETHYECKas W
MOCTCUHTeTHYecKast ¢a3bl. 3HaueHue 3TUx (pa3 B KU3HU KIETOK. JleneHne nmpoKapuoTHUYECKUX
kierok. OOmias cxemMa HEmpsiMOTo JefieHus (MUTO3a) IYKapHOTUUECKHX KIETOK. Mwuto3 y
MPOCTEUIINX.

Muto3 y KJIETOK XKMBOTHBIX W pacTeHui. CTaguum MUTO3a, WX MPOJOJDKUTEIBHOCTh U
XapakTepUCTUKa. MexaHu3M ABUKEHUS XpPOMOCOM. [IUTOKMHE3 y KMBOTHBIX M PaCTUTEIbHBIX
KJIETOK: 00pa3oBaHME KIETOYHOU MepeTsuKku u (parmoruiacta. Cyap0a KIETOYHBIX OpPraHeill B
mpolecce JIeieHus KiIeTku. MeTabonu3Mm aensuieiics KiIeTKH. Perymsius MuTo3a, ITyCKOBbBIE
MEXaHU3Mbl MUTO3A.

Tema 9. Meiio3.

Meiio3, cranguum Meiioza. Konbroramust XpoMocoM, KpOCCHHIOBEp, PEIyKIMs Yucia
XpoMocoM. bronornyecknii cmbica Mero3a. Meio3 y )KMBOTHBIX U pacTeHHU. XpOMOCOMBI THIIA
JaMITOBBIX LIETOK. Pa3nuuns Mexay MUTO30M U MEH030M.

DHIOMUTO3 U coMaTndecKast MoTuIuton us. [1oTuTeHns: TOIUTEHHBIE XPOMOCOMBI.

Juddepenunanmua  kierok. JuddepeHumanus  KIETOK -  BO3HUKHOBEHHE
TETEPOreHHOT0 KJIETOYHOTO COCTaBa OpraHu3Ma, OOECHEeuMBAIONIeT0 pPa3HOOOpasue ero
¢bynkuuit. Ponp gapa u nuronnasmsl B auddepennunanuu kinerok. Teopun auddepeHnpanmy.
[TonureHHOCTH simep. DMOpHUOHATBHAS NeTepMUHanus. HAYKIIMOHHBIC BIUSHUS. | 'yMOpanbHbIe
U HepBHBIE QakTopbl 1uddepeHpoBKU. OmyxosueBas TpaHChOopMaIHsL.

Tema 10. I1aTo10rNs KJIeTKH.

HaTOJIOFI/IH KJIE€TOK, CTapeHne n CMepr KIICTKH. BJ'II/ISIHI/IG HOBpe)K)IaIOHII/IX
dakTopoB Ha KIeTKy. Kierounas maromorus u ee poib B OONe3HsSX opraHu3Ma Teopus
napaHeKpo3a.

Crenunduyeckne u HecrenupUUECKUe peakluu KIETKH Ha ToBpexjaeHue. V3MmeHeHue
CTPYKTYpPbl ~OpPraHOMJOB TP NOBPEXKJICHHHM KIETKH. BHyTpHKIeTO4YHas penapanusi.
[{uTonmornyeckue mporecCchl CTApeHusi U CMePTH KJIETKH.

Hexpo3 u anonros.
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4.3.2. Conepxxanue JJa0OPATOPHBIX 3aHATHI 10 JMCHUILIHHE.
Monayas 1. Tunbl kierouHoi opranuzanuu. Aapo. Kierounbie MemOpanbl. Bakyosisipnas
cucrema.

Tema: Knemounasa opzanuzayusn. Knemounoe saopo.
Conep:kaHue TeMbl:

. THIBI KIETOYHOW OpraHu3aluu.

. Kiterounas teopusi.

. IIpoKapuoOTHI U 3YKapUOTHI.

. PacturenpHas 1 )KMBOTHAs KJIETKa.

. CTpoeHne 3yKapuoTHYECKOMN KIIETKH.

. TorunorentHocts. L{utonuddepeniuponka.

. Ctpoenus siapa u ero GyHKIUH.

. XpOoMaTHhH, KOMIaKTA3aIUs XPOMaTHHA.

10. CtpoeHre XpOMOCOMBI.

11. Tumsl XpoMOCOM.

12. Tlonstue o kapuotune. CoMaTHYeCKHe U MOJIOBBIC KICTKH.

O©o0ONO Ol b~ Wk

3aoanus nabopamoproii pabomvi (MUKPOCKONUPOBAHUE):
1. Crpoenue Mukpockona. TeXHUKAa MUKPOCKOITUPOBAHHUS.
2. V3ydeHue mpenapaToB )KMBOTHOM, paCTUTEILHON U OaKTEpPHUATBHOM KIIETOK.
3. CpaBHeHUE )KUBOTHOW U PACTUTEIBHOM KIIETOK.
4. CrpoeHue 7yKapuOTUYECKOMN KIETKH.

Tema: IInazmamuueckana memopana.
Conep:kaHue TeMbl:

1. Ctpoenue Ouonornyeckoit MEMOpPaHBI.
2. XUMHsI MEMOpaHBI.

3. TlaccuBHBIN TPAaHCTIOPT.
4. AKTUBHBIH TPAHCIIOPT.
5. ®aromnuros. [IugomuTos.
6. MemOpaHbI IUTOIIA3MBI.

7. I'muxoxanuke.

8. Ilna3zmomnus.

9. MeXKJIETOYHBIC B3aUMOICHCTBHSI.

10. dyHKIMYK TIa3MOJIEMMBI U OMOMEMOpaH IIUTOILTIA3MBI.

3aoanus nabopamopnoii pabomul (MUKPOCKONUPOBAHUE):
1. DneKTpOHHOMUKPOCKOMMYECKOE CTPOCHUE TIa3MOJIEMMBI.
2. TlnazMonu3 M JIemia3MoiIus3.
3. Bupasl u criocoObI TpaHCTIOPTA BEIIECTB Yepe3 MIa3MOJIEMMY.

Tema: Baxkyonapnasa cucmema.
Conep:xaHnue TeMbl:

. KommapTMeHTanu3arus 1uTomia3mMsl.
. DHJIOIJIa3MaTUYECKasl CETh.

. Anmapar ['onbxu.

. JIn30cOMBI.

. [Tepokcucomsl.

. Cchepocomsl.

. Bakyonu pactenui.

. Bakyonu »KUBOTHOU KJIETKH.

coOoNOoOOlTh~ WN -
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9. PocTt 1 00HOBIIEHHE TJIa3MOJIEMMBI U BAKYOJIIPHON CUCTEMBI.
10. B3anmocBs3b OPTaHOMIOB BaKYOJISIPHON CHCTEMBI.

3aoanus nabopamoproti pabomvi (MUKPOCKONUPOBAHUE):!
1. OnexrponHOMuKpockonuueckoe crpoenue JIIC.
2. T'mcromormueckuit mpemapar: KOMILIEKC [ 0JIbKH.
3. T'mcronormueckuii mpemapar: mepoKCHUCOMBI.
4. Bakyonu pacTeHUl Ha BpEMEHHOM Ipernapare.

Moayasb 2. Cucrembl 3HeproodecnedeHus kiaerku. Llurockeser.
Tema: Mumoxonopuu. ITnacmuowl. Llumockenem.
Conep:kaHue TeMbl:
YapTpacTpyKkTypa MUTOXOHAPHH.
VYapTpacTpykTypa MmiaacTu.
[TonyaBTOHOMHOCTh MUTOXOHJIPUNA U TUIACTHUL.
B3aumMonpeBpallieHue 1maacTu.
DyHKIUA MATOXOHJIPUH U TUIACTUL.
Knetounblii eHTp.
OrnopHo-aBUTATEIBHAS CUCTEMA KIIETKH.
VY ApTpacTpyKTypa LEHTPUOJIEH, PECHUYEK, KIYTUKOB.
. MuopubpuILIHL.
10. MukpoTpabekymnsipHasi CeTh THAOMIIA3MBbI.

CoNok~wWNE

3adanus nabopamopmoii pabomsi (MUKPOCKONUPOBAHUE):
1. DneKTpOHHOMUKPOCKONMMYECKOE CTPOCHUE MUTOXOHIPHIA.
2. DIeKTPOHHOMHUKPOCKOIMMYECKOE CTPOECHHUE XJIOPOIIACTa U JIp. IIACTHI.
3. T'mcronormyeckwuii mpenapat: XOHAPHOCOMBI.
4. Tucronoruueckuii npenapar: LleHTpronm.
5. T'mcronmornueckuit npenapar: PECHUYKYU AbIXaTEIBHOIO AIUTEHS.

Tema 5. Knemounwtit yuxia. Mumos. Meiios.

Conep:xaHnue TeMbl:

. CTpyKTypa KIETOYHOTO IIHKJIA.

. Uurepdasa.

. AMHTO3, ero OMOIOTHYeCKas POJib.

. MuTO3 1 ero 6uonoruyeckas poib.

Meiio3 u ero OMOIOrHYecKas podib.

. DOHIOpPENPOAYKLIHS.

. XapakTepucTHKa MEPHO/IOB JICICHUS KIETOK.

. IloBegeHne XpoMOCOM B MEPHO MUTO3a U MeH03a.

9. [laronorusi, crapeHue, ruOENb KICTKH.

10. Hexpo3. Anonros.

3aoanus nabopamoproti pabomvi (MUKPOCKONUPOBAHUE):!
1. XapakrepucTHka MepruoI0B KJIETOYHOTO ITUKJIA.
2. Tucronornyeckuii mpenapaT: MuTo3 B OracToMepax JOmIaInHON acKapuIbl.
3. Cxema muTO3a.
4. Cxema meiio3a.
5. CxXoncTBO M pa3iuyus MUTO3a B MeHo3a.

ONOOTAWNE

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU

13



B xoxe mpoBeneHMs IUCHUIUIMHBI MPEIyCMOTPEHbI  JICKIMOHHBIE, J1TaOOpaTOpHBIE
3aHATHS, CaMOCTOSITEIbHbIE paObOThl. B pamax mpoBeaeHus JeKIUH MCHOIb3yeTCsl IPOEKTOP,
KOTOPBII BBIBOAWT Ha KpaH OCHOBHBIE MOMEHTHI JIEKIIUH, TpeOyromue Oojee MoapoOHOTro
HOSACHEHMsI, CXEeMbl, CIalJbpl € TUCTOJOrMYeckumu ¢ororpadgusmu o0bekToB. B  Xxoze
IPOBEICHUS JTa0OPATOPHBIX 3aHSATHH JUISI POBEPKU MPOMEKYTOUHBIX 3HAHHH MPETyCMOTPEHBI
KOJIJIOKBUYMBI, CAMOCTOSITEJIbHBIE paOOThl U IPOMEKYTOUHOE TeCTUpOBaHHE. B cooTBeTCTBUM C
tpeboBanuem @PI'OC mnpenycMOTpEeHO MIMPOKOE HCIOIB30BaHHE B YU4eOHOM Ipolecce
AKTUBHBIX U MHTEPAKTUBHBIX ()OPM IPOBEACHUS 3aHITUH.

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

Pabora B koMaHIe - - -

«MO3TOBOH MITYPM» - 2 2
(aTaka)

Pabota B rpynmax - 2 2

Hroro - 4 4

UHTEPAKTHBHBIX

3aHATUN

[IpuMeHeHre MONYJIBHO-PEUTUHIOBOM  CHUCTEMBI  IpEIyCMaTpUBAaeT  IOCTOSHHBIN
KOHTpOJIb 3HAaHUU cTyaeHTa. Hamuuue o0sA3aTeNbHBIX A UTOrOBOM aTTECTallMM CTYyJEHTa
KOHTPOJIbHBIX TOYEK NPHHYKIAeT K aKTUBHOW CaMOCTOSTENbHOH pabote cryneHra. [lyis Toro
YTOOBI 3aMHTEPECOBATH CTY/IEHTA B ITOATOTOBKE K KaX10MY JJAOOPaTOPHOMY 3aHSATHUIO, HAUMHATH
3aHATHE C JKCIPECC-OIpOCca, OPraHU30BBIBATH MHUHHM-KOHTPOJBHOH NPOBEPOYHON pPabOTHI,
pe3ysbTaT KOTOPOH MOYKET CYIECTBEHHBIM 00pa3oM MOBJIUATh Ha UTOTOBYIO OIIEHKY CTYJIEHTA.
OOparHasi cBA3b OOECIEYMBAETCS TEM, YTO JIEKTOP MOXET ONEepaTMBHO CKOPPEKTHPOBATH
JEKIIMOHHBIA KypC B 3aBUCHMOCTH OT TIOJIYYEHHBIX Ha Ja0OpaTOPHOM 3aHATHH W TpHU
IPOXOXKJICHUN KOHTPOJIBHBIX TOYEK pPE3y/lbTaTOB B yCBOGHHMH MaTepuasia. Ha maGopaTopHbIx
3aHATHUSIX TPOBOJUTH AUCKYCCUHU CO CTYACHTaMU (QHAJIOT «KPYIJIOro CTOJay, MPENoiaBaTesto B
KOTOPOM OTBOJIUTCS POJIb BEAYIIETr0), B X0/1€ KOTOPBIX KaKIbIH U3 YYACTHUKOB — CTYAEHTHI WIH
IpenojaBaTesib UMEIO MPaBo 3a/1aBaTh BOIPOCHI M Y4acTBOBATH B BHIPAOOTKE albTEPHATHUBHBIX
pewieHnii pazoupaembix npoOieM. Takum o0pa3oM, Ha 3aHATUAX PeANU3yeTcs MHTEPAKTUBHAs
dopma o0yueHus. Baxxnoit popmoit 00yueHust ABIAIOTCA KOJJIOKBUYMBI, IPOBOJUMBIE B popme
TECTUPOBAHUS, MUCBMEHHOTO OMNpoca WM Oecesbl MpernoaaBaress co CTYIAEHTOM, B KOTOPYIO
IIPU KEJIAaHUU MOXET BMELIUBATHCS JII000H CTY/IEHT CEMUHAPCKOM IPYMIbl U MOJTYYUTh OTBETHI
Ha BCE HHTEPECYIOLIME €ro BOMPOCHI MO NpeAMETy. Y4eOHO-METOAMYECKHE I0COOMs W
PEKOMEHIALINU, TECThl, MyJIbTUMEINITHBIE MTPE3EHTAIIMN PAa3MEILAIOTCI U B JIEKTPOHHOM BHJIE
Ha caifTe By3a, YTO CIIOCOOCTBYIOT Jy4ylllel OpraHu3aly o0pa3oBaTeNbHOrO Ipolecca U
MOBBILICHUIO Ka4eCTBAa 3HAHUM CTYJI€HTOB I10 JUCLUILINHE.

6. YueGHO-MeTOAMYECKOE 00ecTiedeHre CaMOCTOSITETbHOI padoThI CTY/AEHTOB.

CamocrosiTenbHyl0  pabOTy cCTyAeHTa Haja TIyOOKMM OCBOGHHEM (PaKTUUECKOTo
MaTepHajja MOXHO OpraHH30BaTh B MPOLIECCE BBITOIHEHHS TJAOOPAaTOPHBIX pabOT, MOATOTOBKHU K
3aHATUSAM, TEKYLIEMY, MPOMEXYTOYHOMY W HTOrOBOMY KOHTpPOJK 3HaHMM. I[IpomymieHHble
JeKIMK 0TpadaThIBAIOTCS B (pOpMe cOCTaBlIeHUS pedepaToB.

3a/iaHus 0 CaMOCTOSITENIbHON paboTe MOTYT OBITH Pa3HOOOPA3HBIMU:

- BBITIOJTHEHUE TECTOB Ha JTa00PAaTOPHBIX 3aHATHUSX;

- ohopmiteHHEe paboTHI B pabouelt TeTpaau ¢ H300pKEHUEM CXeM, PUCYHKOB M MX 0003HAYCHMUIA;
- BBITNIOJTHEHHME KOHTPOJIBHBIX 33/IaHUi B paboueit TeTpaau;

- IpopaboTka y4yeOHOro MarepHasa Mpu NOJArOTOBKE K 3aHITUSIM, TEKYIIEMY, IPOMEKYTOUYHOMY
¥ UTOTOBOMY KOHTPOJIIO 3HAHUH IO MOYJIbHO-PEHTHHIOBOI cUCTEME;
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- MOMCK U 0030p MyOJUKAIMH U AJIEKTPOHHBIX MCTOYHUKOB MH(POPMALUU NPHU MOIATOTOBKE K
9K3aMEHaM, HalluCaHuH pedepaToB U KypPCOBBIX padoT;

- paboTa ¢ TeCTaMu ¥ KOHTPOJIbHBIMU BOIIPOCAMH MIPHU CaMOITOJITOTOBKE;

- 00pa0bOTKa M aHaIM3 CTATUCTUYECKUX U (PaKTHYECKHX MATEPHAJIOB, COCTABICHHE BHIBOJOB Ha
OCHOBE ITPOBEIACHHOTO aHAIIN3A.

PesynmpTathl  caMOCTOSITENBHOW — paOOTHI  KOHTPOJIMPYIOTCS — IMpEMoAaBaTesieM |
YUUTBIBAIOTCS TPU aTTECTallMM cTyAeHTa (3k3ameH). [Ipu 3TOM NpoOBOASTCS TECTHPOBAHUE,
IKCIPECC-ONPOC Ha MNPAKTUYECKHX U JIA0OPATOPHBIX 3aHSITUSAX, 3aCIHylIMBaHUE JIOKJIAJIOB
(pedeparoB), mpemocTaBlIeHUE NPE3CHTANUNA W WX OOCYXKICHHE, IMPOBEICHUE MUCHhMEHHBIX
KOHTPOJIbHBIX Pa0OT, pEIIeHUE CUTYAIIMOHHBIX 3a]1a4.

7. ®OH OLCHOYHBIX CPEACTB JJIsl IPOBEACHHUA TEKYIEro KOHTPOJIS yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTEeCTAllUH 110 UTOI'aM OCBOCHUS THCUMILIMHBI.
KoHTpoib 0CBOEHUS AUCLMILIMHBI OCYLIECTBIIETCA B COOTBETCTBUM C "[lonoxenuem o
MOJyJIbHO-PEHTHHIOBOI cuCTeMe 00yUYSHHSI U OLIEHKM KauecTBa y4eOHOM paboThI CTYIEHTOB.
@DopMBI KOHTPOJISL:
- TEKYIIUH KOHTPOJIb KayecTBa YCBOEHMSI CTYIEHTAaMHU MPOrPaMMHOr0 MaTepuaia (IoMallHue
3aJlaHUs, KOHTPOJIbHbIE PabOoThl, pabOTa Ha MPAKTUYECKUX U Ja00pATOPHBIX 3aHATHSIX);
- pyOEKHBII KOHTPOJIb Ka4eCTBA YCBOCHUS CTYACHTAMH IIPOTPAMMHOT0
MmarepHaia (IMCbMEHHasi KOHTPOJIbHas paboTa, TeCT);

- UTOTOBBIM KOHTPOJIb KQUECTBA YCBOCHUS CTYCHTAMHU IPOrPaMMHOTO MaTepualia (3a4er);
7.1. TunoBble KOHTPOJILHbIE 3aTAHUSI

IIpuMepHbIii mepeYyeHb KOHTPOJILHBLIX BOIIPOCOB 0 TEMaM

Moayas 1.

Tema 1. Ilpenmer, 3a1a4M, HCTOPHUSI H METO/AbI IUTOJIOTHH.
Tunpl ki1eTouHnoi opranuzanuu. CTpoeHune KIeTKH.

1. Tumbl KIETOYHON OpraHU3aLNH.

2. Kierounast reopwusi.

3. IIpokapuoThl ¥ HYKapUOTHI.

4. PacTuTeNbHAs M )KUBOTHAS KJIETKA.

5. TorunorentHocTh. LuToauddepenmponka.

Tema 2. Knemounoe saopo.

1. Ctpoenus aapa u ero GyHKIIIH.

2. XpoMaTuH, KOMIAKTH3alMsI XpOMaTHHA.

3. CTpoeHune XpoMOCOMBI.

4. Tunel XpoMOCOM.

5. Ilonstue o xkapuotune. ComaTHUECKHUE U TIOJIOBbIE KIETKH.

Tema 1. IInazmamuueckas memopana.
CrpoeHne 610I0rnYecKoil MEMOpPaHHBI.
ITaccuBHBINM M AKTUBHBIN TPAHCIIOPT.
®arouuros. [InHonuTos.
I'mukokanukce.

[Tnazmomnus.

MeXKIeTOUHbIE B3aNMOICHCTBHA.

ook wdE
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Tema 2. Baxkyonapnasa cucmema.

01NN AW —

. KoMnaprMeHTanu3zanus UTOIIa3Mbl.
. DHJIOIJIa3MaTHYeCKas CETh.

. Anmapat ['onbku.

. JIuzocomsl.

. IlepokcucoMsl.

. Chepocomsr.

. Bakyonu pacrenuii.

. Bakyonu ®UBOTHOM KJIETKH.

Moayasb 2.

Tema 1. Mumoxonopuu. Ilnacmuowl.

1.

2.
3.
4

MuTOXOHIpUH.

IInacTuapl, THITBI IIACTHI.
[TonyaBTOHOMHOCTh MUTOXOHIPUIA U IUIACTHIL.
B3aumomnpeBpaiieHue miactu.

Tema 2. Hlumockenem.

1.
2.
3.
4.

Kiterounsiii neHTp.

VYIbTpacTpyKTypa LIEHTPUOJIEH, PECHUYEK, KIYTUKOB.
MuoduOpuIsL.

MukpoTpabekynspHas CeTh rHaJIONIIa3Mbl.

Monyasb 4. [lejieHue KIeTKH.
Tema 1. Knemounwtit yuxia. Mumos. Meiios.

1

2.
3.
4.

CTpyKTypa KIETOYHOT'O IIHKJIA.

AMHTO3, ero OHOJIOrUYecKast POJib.
MmuT03 1 ero OUoJOrHYecKas poJib.
Meiio3 u ero Guosorudeckasi polib.

Tema 2. Ilamonozus knemku.

1

2.
3.
4.

[TaTonmorus KJIeTKu.
CrapeHue v THOEIb KJIETKH.
Hexkpos.

ArmnonTo3.

IIpuMepHblii IepeuyeHb TEOPETHYECKHX BONMPOCOB K 3a4€eTY

BO0oo~NoGRWDNE

12.
13.
14.

0.

[Tpenmer u 3aaun nutonoruu. Ces3b ¢ IPYrUMHU HAyKaMU.
HcTopust HUTOI0THH.

MeTo1bl HIUTOJOTHH.

OCHOBBI MUKPOCKOIINYECKOM TEXHUKU. [IpUroTOBIEHNE MUKPOCKOIINYECKUX MTPENAPATOB.
[Tprwxu3HeHHOEe (BUTAIBHOE) U3yUEHUE KIIETOK.
[TpuroroBneHue GPUKCUPOBAHHBIX MPEMIAPATOB.

CaetoBas U 3JIEKTPOHHAS MUKPOCKOTIIHS.

Metoa nuddepeHIMaIbHOTO YIbTPaleHTPU YT upOBaHHUSL.
Kierounas Tteopus.

OCo0eHHOCTH CTPOEHUS MPOKAPUOTUUECKOI KIIETKH.
CTpoeHue 2yKapuoTHYECKON KIIETKHU.

OTnnuune pacTUTENBHOMN KIETKH OT )KUBOTHOM.

Posib siIepHBIX CTPYKTYP B KU3HEACSITEIbHOCTH KIETKH.
CrpyKTypa 1 XUMHsI KJIETOUYHOTO S/pa.
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15.
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.
S7.
58.
59.
60.
61.
62.
63.
64.
65.

XpOMaTHH U €r0 CTPYKTYPHO-(YHKIIMOHATIbHAS OPTaHU3AIIHSL.
YPpOBHU KOMITAKTU3AIMKA XPOMAaTHHA.

JIHK u 6enku XxpomaruHa.

XpoMOCOMBI, iX MOPGOJIOTHS U YIBTPACTPYKTYpa.

S npeiuiko.

Pu6ocoMel.

[MuTorazma.

I'manomma3ma.

OnHomMeMOpaHHbIE OPraHOU/IBI IIUTOIIIA3MBI (BaKyOJIIPHAS CUCTEMA).

['panynsapHbIi SHA0IIIA3MATUYECKUA PETUKYITYM.

['mankuii 3HI0IIIa3MAaTUYECKUN PETUKYITYM.

Anmnapat ['onbku.

JInzocomsl.

Bakyonu pacTUTeNbHBIX KIETOK.

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

Mopdonorus u yIbTpacTpyKTypa METOXOHIPHUH.
DyHKIMA MUTOXOHIPHUH.

VBennueHne 4uciia MUTOXOHIPUH.

[IpoucxoxkaeHrne MUTOXOHAPUH.

[Tnactuaer. CTpoeHue U PYHKIIMH XJIOPOILIACTOB.
OmnTtoreHe3 u GyHKIMOHATbHBIC EPECTPONUKU TUIACTHIL.
IIpoucxoxaeHue XI0pOIUIACTOB.

HememOpaHHbIe OpraHOU/IbI IUTOTLIIA3MBI.
OrnopHo-aBUTATEIBHAS CUCTEMA KIIETKH.
MuxkpodunaMeHTbl U MUKPOTPYOOUKH.

PecHuukwy, )KryTHKH.

L{eHTpOCOMBI ¥ LIEHTPOCOMHBIN LIUKJI.

XUMHS ¥ CBOMCTBA KJIETOUHBIX MEMOpaH.

CrtpykTtypa KiieTouHbix MeMOpaH. [Inazmartnyeckas memOpaHa.
I'mukokanukce.

Poct miiazmMaTuueckoit MeMOpaHsI.

OYHKIMY [JIa3MaTHYECKOH MEMOpaHBI.

MexKIeTOUHbIE KOHTAKTBHI.

Crernuanu3upoBaHHBIE CTPYKTYPHI TJIa3MaTHIECKOW MEMOPaHBI.
Knerounas o6onouka (CTeHKa) pacTeHUIA, TPUOOB U OAKTEPUIA.
@aronuTo3 U MUHOIUTO3.

Kierounslii neHtp.

MeXKIeTOYHOE y3HaBaHuE.

Kinerounslii neHtp.

Peryssiius ki1eTo4HOro HUKIIA.

DHIOPENPOAYKIUS U MOJIUTLIIONIHS.

Jlenenue KIeToK.

MHuUTO3 U €ro IUTOJIOTUYECKHUE OCHOBBI.

Melio3 1 ero HUTONOrH4eCKUE OCHOBBI.

Otauune mMeiio3a OT MUTO3A.

[Tatomorust KJIETKH.

OO011eKIeTOYHBIE TATOIOTUYECKUE PEAKIIHH.

[TaTonornveckne N3MEHEHUs CTPYKTYPHI A/1pa U OPraHOUI0B UTOIUIA3MBI.

Crapenue kieTku. [{luTonorunueckrie OCHOBBI CTapEHUs KIETKH.
Knerounas rudens. Hekpo3 u anmontos.



IIpuMepHbIe KOHTPOJIbHbIE TECThI N0 IMCUMUILINHE
Monayas 1.

C 00HUM BepHBLIM 0OMEEemoM HA 8ONPOC:
1. DnemeHTapHOM eqUHUIICH CTPOeHUS U (PYHKIIMOHUPOBAHUS KUBBIX OPIaHU3MOB SIBIISIETCS:
a) KJICTKA, 0) MoIeKyna; B) aTOM; I') TKaHb
2. ABTOpBI KJIETOYHOUN TEOPUH:
a) PobGept I'yk u Mapuenno Manenuru;
0) Maruac lllneiinen u Tomac I1IBaHH;
B) AHTOH BaH JleBeHryk u Pobept bpoyh;
r) Pynonsd Bupxor u Uinbst MedHHKOB.
3. TepMuH «KJIeTKa» BBENI:
a) [1IBaHH; 0) lllneiinen;  B) PoGepT I'yk; 1) AHTOH BaH JIeBeHTYK
4. Bupychl coaepixar:
a) toapko JIHK; 6) mu6o JIHK, mu6o PHK;
B) Tosbko PHK; r) coBmectHo JIHK u PHK.
5. K sykapuoTam oTHOCATCSA:
a) 6akTepun, rpuObI U CUHE-3€JICHBIE BOJIOPOCIIH;
0) OaKTepHUH U CHUHE-3CJICHBIC BOJAOPOCIIH;
B) OaKTepuu, CHHE-3eJICHHE BOJIOPOCIH U BUPYCHI;
T') rpuOBI, PACTCHUS U )KMBOTHBIC.
6. B kieTkax MpoKapuoT HaXOISTCS:
a) puOOCOMBI; 0) MUTOXOHJIPUH; B) SIIIPBIIIKH; I') TU30COMBI.
7. K HemMeMOpaHHBIM OpraHOUIaM 3YKAPHUOTUICCKOM KIIETKA OTHOCST:
a) LIGHTPHUOJIH, TU30COMBI, IEPOKCHCOMBI;
0) nMTOIIIa3Ma U THAJIOIIA3Ma;
B) IICHTPUOJIU, MUKPOTPYOOUYKH, MUKPO(DUITAMEHTBI, pPUOOCOMBIL;
I') HEHTPUOIH, MUKPOTPYOOUKH, MUKPO(PHIAMEHTBI, pPUOOCOMBI, IEPOKCHCOMBI, C(hepoCOMBI.
8. BOJIOKHUCTBIM KOMITIOHEHT KJIETOYHOM CTEHKU OOJBIIUHCTBA TPUOOB:

a) XUTHUH; 0) MypeuH; B) XUHUH; I') EKTHH.
9. OnopHBIM KapKacoM KJIETOYHON CTEHKH OaKTEpHil U CUHE-3€JIeHbIX BOJOPOCIEH CIIYKUT:
a) KJIeTYaTKa; 0) IJIMKOTreH,; B) XUTHUH; I') MYpEUH.
10. O6mmM 11t BceX KIETOYHBIX MEMOpPaH SBIISETCS:
a) COCTaB JIMIIUIOB; 0) cocTaB 0€NKOB;
B) JIUTIOIIPOTEUTHOE CTPOCHHUE; I') COCTaB INIMKOKAJIHMKCA.

C HeckonbKUMU 8APUAHMAMU OTNEEMOE:
1. K MyTareHHBIM (pakTOpam KJIETKH OTHOCSATCS:

a) raMMa-u3Iy4eHHE; 0) YO-uznyuenue;
B) aKpHUJIMHOBBIN KpacUTEb; ') YKCyCHasl KUCJIOTA.
2. Ilpu3Haku pacTUTEIbHOM KIIETKU:
a) reTepoTPOPHOCTS; 0) 3amacaHue TJIMKOTeHa;
B) aBTOTPO(PHOCTb; I') HAJIMYUE )KECTKON KJIETOYHON CTEHKH.

3. B xi1eTKax mpoKapuoT MPUCYTCTBYIOT:
a) MUTOXOHApPUHU;  0) HYKIIEOHa;  B) puOOCOMBI,  T) SAPBIIIKO.
4. HeckonbKo si7iep MOTYT BCTpEYaThCs B KJIETKaX:

a) KapJAMOMHOLIUTAX; 0) KpoBH;
B) OCTEOKJIACTaX; T') MBIIIIEYHBIX BOJIOKHAX.
5. SIaphIIKO—)TO HECAMOCTOATEIbHAS CTPYKTYpA, T1ie 00pa3yercs:
a) pPHK; 6) AHK; B) CyOBbeIMHULIBI puOOCOM; r) uPHK.

C 00HUM 8epHbIM OMBEmMOM HA 80NPOC:
1. [Tna3zmaTudeckass MeMOpaHa COCTOUT 3!
a) TOJIbKO OEINKOB; 0) TONBKO JIUIUIOB;
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B) OCTIKOB U JIUTIHIOB; T) JIMIIUJIOB U YTJI€BOJIOB.
2. B cocTaB rMKOKaJIMKCca BXOIAT:

a) [eJUTIJI03a; 0) aMUHOKUCIIOTHI;
B) MJIMKOIIPOTCHHBI, T') TIIMKO3aMHHTJINKAHBI.
3. PocT mna3zmanieMMbl 00ecTIeYrBaeT:
a) MUTOXOH/IPUH; 0) OIIC; B) anmapat [ oybku; ') puOOCOMBI.

4. DunommazMaTuieckas CETh:

a) npeacrasiicHa OI[HOMCM6p3HHOI>i CCThIO C KaHAJIbLIaMHM M HUCTCpHAMH C FHaI[KOfI NI

HlepOXOBaTOﬁ IMMOBCPXHOCTBIO,
6) COCTOMUT U3 KaHAJIBLECB AJIs1 BBIBEACHUS BEIICCTB,

B) IMpeICTaBlieHa JBYMEMOpPAaHHOH CEThI0 C LUCTEpPHAMHM C TJIAAKOW U IIEepIIaBOi

MMOBEPXHOCTHIO;
r) o0pazoBaHa JUKTHOCOMAMH.
5. JIN30COMEI - 3TO:
a) MUKPOCOMHBIE KOMILIEKCHI, Y9aCTBYIOIINE B IETICHUH KIICTKU;

0) onmHOMEMOpaHHbIE OPraHOW[BI, YYACTBYIOIIUE B MEPEBAPUBAHUU OCIKOBBIX U JIPYTHX

YaCTHIL;

B) KOMILIEKCHbIE 00pa30BaHUs OPraHOWJIOB M BKIIOYEHHI pa3MepoM OKkojio 20 MKM, T)

JByMeMOpaHHbIE OPTaHOUAbl, YHACTBYIOLIUE B IbIXaHUU.
6. MemOpaHa BakyoJIu pacTUTEIBHOM KIETKH HOCHT Ha3BaHUE:
a) muazMaiemMma; O) TOHOIUIACT; B) YHUBEpCAJIbHAs; TI') OEIKOBO-JTUIIOWIHAS.

1. PI/I6OCOMBI, OCYIICCTBJIAKOIINC CUHTE3 0eJIKOB AJI HY’K I camoit KJICTKH, JTOKAJIHU30BaHBI:

a) Ha MmemOpane rinaakoit DI1C; 0) Ha memOpane rpanyisipaoin I11C;
B) B MUTOXOHJIPUSIX; I') B THAJIOIIA3ME.
8. Dpracrormiazma- 310:
a) pubocoma Ha memOpanax OIIC;
0) nonurcomsl Ha MemOpanax DIIC;
B) OIIC B BHJIE pEIKHX Pa3pO3HEHHBIX MEMOpaH;
I) JIOKaJIbHOE CKOIUIeHHE MeMOpaH rpanyispHoit JI1C.
9. Cepocoma — 3T0 MEMOpaHHBIH My3bIPEK, COEPKAIIHIA:

a) TJIMKOTEH; 0) XKUpHI; B) YIJIEBOJIBI.

10. Bakyonu pacTUTENbHBIX KJIETOK, MUKPOTENbIIA, CPEepOCOMBI O0bETUHSET:
a) cxo/iHas QyHKIUS; 0) o0beM, 3aHMMaeMbIi B KJIETKE;
B) NIPOUCXOXKICHUE; I') HaJTM4Ke OJJMHAPHON MeMOpaHbI

C HecKoIbKUMU BEPHBIMU 8APUAHMAMU OTNBEMOS.
1. B coctaB ki1eTOuHOI MEMOpPaHbBI BXOSAT:
a) ¢pocomuIuIb; 0) xoJIeCTepuH;
B) TJIMKO3aMUHOTJIMKAHBI, T) YTIEBOIBI.
2. B oOpa3zoBanuu mia3mMaTuyeckoi MeMOpaHbl y4acTBYIOT OpPraHOU/IbI:
a) rmagkas DIIC; 0) rpanymsipuas JIIC; B) kommiekc ['oabpmku; 1) puOOCOMBL.
3. [Ina3manemma oGecrieunBaeT CBOMCTBO KIIETOK:

a) aAre3uio; 0) peueniuumio; B) U30uparesbHas MPOHUIIAEMOCTb;
T') CHHTE3 BEIIECTB; 1) SHJIOIIUTO3.
4. DHaomIa3MaTu4eckas ceTb 00eCIeynBaeT:
a) TPAHCIIOPT OPTAHMYECKUX BEIIECTB; 0) cuHTE3 OEJIKOB;
B) CUHTE3 HYKJIEHHOBBIX KHCJIOT; I') CHHTE3 YIJIEBOJOB U JIUIIHJIOB.
5. YKaxuTe CTPYKTYPHI KIETKH, TJI€ OCYIIECTBISIETCS] TPAHCKPHUTIITHS:
a) MUTOXOHIPUS; 6) anmapar ['onbmxu; B) XJIOPOILIACT; T) S7pO.
Moayas 2.

C 00HUM 8epHbIM OMBEMOM HA BONPOC:
1. Mukpotpy00ouku (OpMHUPYIOT:
a) KJIETOYHBIH LIEHTp; 0) LIUTOCKEIIET;
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B) MUO(PHUOPHILIBI; I') MUTOTHYECKOE BEPETEHO JIEIECHUS
2. Knerounast opranesmia, B KOTOPO UMEETCSI CBOM OCJTOKCHHTE3UPYIONTUH amnapar:

a) BaKyoJlb; 0) anmmapar I'onbKu; B) MUTOXOHJIPUS; I') TU30COoMa.
3. MemOpaHHbIe CTPYKTYpbI XJIOPOILJIACTOB:

a) TaMEJIJTbI CTPOMBI U TUJIAKOUIBI, 0) KPUCTBI, B) TOHOILIACT; T) MPOTOILIACT.
4. IluTocKeneT KIeTKu 00pasyroT:

a) BaKyoOJIsSIpHasi CUCTEMA; 0) TIMKOKAITUKC;
B) CUCTEMa BHYTPHKJIETOUYHBIX MEMOpaH; I') MUKPOTPYOOUKH.
5. B MUTOXOHAPHUAX IPOUCXOAMT:
a) aHa’pOOHOE OKHCIICHUE MTUPYBATa; 0) a3poOHOE OKHCIIEHUE TUPYBATa,
B) TJIMKOJIN3; ') CHHTE3 MEMOpaH.
6. MUTOXOHIPUM HA3BIBAIOT JAbIXATE€IbHBIM LEHTPOM KJIETKH B CBSI3U C TE€M, 4YTO B HHUX
POUCXOIUT:
a) okucieHue opranndeckux Bemects 10 CO2 u Ho0;
0) CUHTE3 YIJIEBOJIOB; B) pacuiemienne AT®; T') TJIUKOIN3
7. Xn0oporacTbl OT MUTOXOHIPUNA OTINYAIOTCS HATUYHEM:
a) rpoliecca CUHTE3a YIJIeBOa; 0) nByx MmemMOpaH;
B) aBTOHOMHOT'0 OMOCHHTE3a OenKa; r) cuate3a ATO.
8. K HememMOpaHHBIM OpraHouiaM KJIETKH OTHOCUTCS:
a) anmmapar ["onbmxu; 0) BaKkyoIlb; B) JIM30COMa,

') puOOCOMBI, IEHTPUOIIb, MUKPOTPYOOUKH, MUKPO(DUIAMEHTEHI.
9. MuKpOoTpyOOUYKHU COJIEpIKaT:
a) TyOynuHbBI; 0) rI00yIspHBIC O€NKH; B) IEIUII0N03a; T) FEMHIIEIUTI0N03a.
10. 3a ABM>KEHUEM KTYTHKOB M PECHHUYEK OTBETCTBEHEH:
a) TyOyJuH; 0) IUHEUH; B) aKTUH; I') MUO3UH.
T') CIIOCOOCTBYET NEPEMEIICHUIO BEIIECTB Y CBOSH MOBEPXHOCTH.
C HeckonbKUMU 8EPHBIMU BAPUAHMAMU OMBEMO8.
1. IluTtockeneT KIETKH MpeICTaBIICH:
a) MUKpO(HIaMEHTaMU; 0) crucreMoll BHYTPUKIICTOYHBIX MEMOpaH;
B) MHUKPOTPYOOUYKaMU; I') IPOMEXYTOUYHBIMH (PHIIaMEHTaAMU;
2. JIBymMmeMOpaHHbIE OPTaHOU I IIUTOTIA3MBI — 3TO:
a) MUTOXOH/IPUU; 0) TutacTuabL; B) LEHTPHUOJIN; T') TU30COMBI.
3. OCHOBHBIE THITBI ITACTHL:
a) XJIOPOIJIacThl;  0) XpOMOIIIACTHI;  B) JIGUKOIJIACTHI; T) MPOILIACTH/IBI.
4. KiieTouHbIi LIEHTp y4acTBYET B:
a) OpraHu3aluy LIUTOCKETIeTa; 0) XpaHeHUU reHeTHYecKol nHpopMaruuy;
B) JICJICHUH KJICTKU; r) o0pa3zoBaHuU PUOOCOM.

C 00HUM 8epHBIM OMBEMOM HA 80NPOC:
1. Jlenenue KIETKH, CONPOBOKAAIONIEECS PEAYKLIIUEN YU CIIa XPOMOCOM:
a) aMHUTO3; 0) MHUTO3; B) DHIOPENPOTYKIIHS; ') MEHO03.
2. B pe3ynbraTe MUTO3a U3 OJTHOW UCXOJTHOU KJIETKU 00Pa3yroTCs:
a) JIBE; 0) onHa; B) TpH; T') YEeThIpE.
3. B pe3ynbraTe Meiio3a u3 oJJHON UCXOTHON KIETKU 00pa3yroTCs:
a) OJlHa; 0) ase; B) UETBIPE; T) TPH.
4. Yucno xpoMocoM B aHadasze JUIMITOUTHON KIETKU COCTABIISET:
a)4n; 06)n; B) 2N; r) 2C.
5. Konbroranus XxpoMocoM NPOUCXOANUT Ha CTaUU:

a) JIENTOTEHBI; 0) 3UTOTEHBI; B) aXUTEHBI; T') JUIUIOTEHBI.
6. HoBble IEHTPHOIM NIepe] JeJIeHUEeM KIETKH 00pa3yroTes:

a) myTeM ayruukanud B aze Gy 0) MOYKOBaHUEM MATEPUHCKHX;

B) Onarojiapsi TpaHCKpPUIILUH; I') IyTeM TyIUTHKaluy B dasze S.
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7. IlpyunHa BO3SHUKHOBEHUS MOJIUITIONTHOM KIIETKHU:
a) KOHBIOTAITHS XPOMOCOM; 0) HEpacCXOoXKJIEHUE XPOMOCOM;
B) KPOCCUHIOBEP XPOMOCOM; I') XpOMOCOMHAasi MyTalusl.
9. KpaTtHoe yBenuueHHe KOJIMYECTBA XPOMOCOM — 3TO:
a) CHHTaMHs; 0) MOUTEHUS; B) TaruIOuIus; T') MOJUTUIOUTHUS.
9. Yucno XxpoMocoM NMpu MEMOTUYECKOM JIEJIEHUHU AUILTOUTHOTO sIpa COCTAaBIISIET:
a) TaIJIOWAHBIN;  0) AMIUIOWAHBIA;,  B) TETPAIUIOWAHBIN;  T) MOJUIIOWIHBIH.
10. Anadaza 3akaHUMBaETCS:
a) IBUKEHHE XPOMOCOM;
0) oOpa3oBaHUEM SIIEPHOU 0OOJIOYUKH;
B) PacXOXJAECHUEM XpPOMOCOM K IIOJIIOCaM KJIETKHU;
T) pa3pylIeHHEeM BepeTeHa JICICHHUS.
C HeckonbKUMU BEPHLIMU 8APUAHMAMU OMBEMOE.
1. Ponb siiepHBIX CTPYKTYP B )KU3HEAEATEIHLHOCTH KICTKU:
a) XpaHEHHE U pean3alysl reHeTHIecKoi nH(opMaIuy;
0) yuacTue B CHHTE3€ KOMIIOHEHTOB KJIETOUHBIX MeMOpaH;
B) obecrieueHue cuHTe3a 0elka;
T) ydacTue B a3poOHOM M aHadpPOOHOM JbIXaHUH KIIETKH
2. OcoOeHHOCTH TIEPBOTO MEHOTHUECKOTO JICTICHUS:
a) KOHBIOTAIUS U KPOCCHHTOBEP XPOMOCOM;
0) peayKIus Yucia XpoMOCoM;
B) OTCYTCTBYET S-epUO/I KIETOYHOTO LIUKIIA;
r) 00pa3oBaHUE XPOMOCOM THIIA JIAMIIOBBIX IIETOK.
3. Kpoccunrosep:
a) 0OMEH y4acTKaMU MEX 1y TOMOJIOTUYHBIMU XPOMOCOMAMHU;
0) cunte3 monekyn u-PHK nHa matpune onnoit u3 ueneit JJHK;
B) UICTOYHMK KOMOWHATUBHON U3MEHUNBOCTH;
r) CcOJMKEHHE TOMOJOTHYHBIX XPOMOCOM C O0pa3oBaHHWEM CHHANTOHEMAJIbHBIX

B3aUMO/ICHCTBHIA.
4. XpoMOCOMBI pacIoiararoTcsl B 3KBaTOPUAIBHOM MIIOCKOCTU KIETKU B (haze MUTO3a:
a) metadase 1; 0) anadase; B) Tenodasze; r) metadase 2.

5. 'erepoxpomaTuH, BUIUMBIN IPU CBETOBONH MUKPOCKOIIUH B sIJIpe ACIAIIECNHCS KIETKU-3TO:
a) aKTUBHO paboTaroIas 4acTh XpOMOCOM;
0) XpOMaTHH B COCTOSIHUU META00IMYECKOTO TOKOS;
B) 11 Py3HBIN XpOMATHUH;
I') KOH/IEHCUPOBAHHbIE YYaCTKH XpOMAaTHHA.
7.2. MeToanyeckue MaTepualbl, OINpeAe/siiOle NPOUeIypY OUEHUMBAHUSA 3HAHMM,
YMeHHH, HAaBBIKOB M (WJIM) ONBITA [eATEeJbHOCTH, XAPaKTepPU3YIOIIHUX 3Talbl
(popMupoBanus KoMNeTeHIMI.
OOumii pe3ynabTaT BBIBOAUTCS KaK HMHTErpalbHas OLEHKA, CKJIAJbIBAlOIIas M3 TEKYILEero
KOHTPOJIS - 50% ¥ MPOMEKYTOUHOTO KOHTpOIIst - 50%.
Texywuii KOHMPOIbL NO OUCYUNTUHE BKIIOUACT!
- TlocelleHue 3auaTui - 10 6asos,
- yyacTHe Ha MPaKTHUYECKUX 3aHATHX - 20 Oaos,
- BBITIOJTHEHUE TECTOBBIX M MPOYHX 3aaanuii — 50 6amion
- camocTosTeNbHas padoTta — 20 6amioB
IIpomesicymounvlii KOHMPOL NO OUCYUNTIUHE BKII0YUAem.!
- ycTHbIH ompoc - 100 6aos,
- IMCbMEHHAas KOHTpoJibHas paboTa - 100 G6aos,
8. YueOHO-MeTOAMYeCKOE 1 HH(POPMALIMOHHOE 00ecnieYyeHne JUCIIUIIIUHBI.
a) azjpec caiTa Kypca:
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1. Huronorus-UK (aBrop kypca I'asumaromenosa M.K.). — Moodle [DnekrponHsiii pecypcel:
cucTeMa BUPTYyaJabHOTO oOyueHueM: [(aBTop kypca ["'asumaromenosa M.K.] / lar.roc. yH-T. —
Maxaukana, 2021 r. — Joctyn u3 ceru AI'Y wim, mocie perucTpanuu w3 CETH YH-Ta, U3
ar000ii  Toukm, wuMmeromiet goctym B umHTepHeT. — URL: http://moodle.dgu.ru/ (mara
obpamienus: 12.01.2021).

2. Metonuueckne yKazaHUS I CaMOCTOSATENbHOM paboThl 1o «l{uromorum» [Tekcr]
[DnexTponnsIii pecypce] / coct. M.K.I'asaumaromenoBa. — Maxaukaia, 2018. - Jfoctyn u3 cetu
AI'Y wunum, mociae perucTpalv U3 CETH YH-Ta, W3 JI00O0H TOYKHM, MMEIoMEeH J0CTyln B
untepHer. — URL: http://eor.dgu.ru, cBo6oaubIit (1ata ooparienus: 21.12.2021).

0) ocCHOBHas JUTEpaTypa:

1. Huronorus. YueOHuK ajs cTyaeHToB yupexaenuit BI1IO. — M,. 2012. — 176 c.

2. Adanacwena 10.1., IOpuna H.A., KotoBckuii E.®. u np. ['mcronorus,  3MOpuoOTHs,
nurojiorust. —M., 2012. — 800 c.

3. Ky3nenor C.A., Mymkam6apoB H.H.  ATiac mo THCTOJI0THH, IIUTOJIOTHH U SYMOPHUOJIOTHH.
—-M., 2012. - 380 c.

4. Yeunos 1O. C. Brenenue B ki1eToOuHYI0 OHOJIOTHIO. - M.: UBII Akagemknura, 2004.
—495 c.

B) JIONIOJTHUTEIIbHAS JIUTEPATYpA:

1. Yenmos 1O. C. O6mas uuronoruss . —M.: u3a-so MI'Y, 1995.

2. Ynym6exos J.1"., Uenbrimes FO.A. u 1p. ['uctonorus, s5MOpPHOIOTHS, IUTOIOTHS MockBa-

Kazann- Cni6. — Kpacuomap. - 2009. — 480 c.

3. bumu I'., Karunac C.C., Hazaposa JI.B. Iluronorus. - Cr6, 1999.

4. beixoB B.JI., FOmkanneBa C.1.  T'mctomorus, mutonorust u smOpuonorus. — M., 2013. —
296 c.

5. Atnac no rucronoruu, nuronorun u smopuonorun. C.JI. Kysuenos, H.H. Mymxkambapos,
B.JI. T'opsiukuna. M.: Meaunmackoe nHGOpMaImoHHOe areHTcTBOo, 2012,

9. [lepeyeHb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHMKALMOHHOM ceTH
«HTepHET», HEOOXOAMMBIX /ISl OCBOEHUS TUCHHUILINHBI.

1. eLIBRARY.RU [DnexTpoHHbI# pecypc]: anexkTponHas oubmuoteka / Hayd. anektpon. 0-ka. —
— MockBa, 1999. — Pexum pocryma: http://elibrary.ru/defaultx.asp (mara oOpamenwus:
12.01.2021). — SI3. pyc., aHri.

2. Moodle [DnexTpoHHBI pecypc]: cucTeMa BUPTYalbHOTO OOydeHHeM: [0a3za aHHbBIX] /
Har.roc. yu-t. — Maxaukaina, 2019 r. — loctyn u3 cetu JAI'Y umu, mocne perucrpanuu u3
CeTH yH-Ta, W3 JII000# Toukm, mMeromeil noctyn B mHTepHeT. — URL: http://moodle.dgu.ru/
(mata oopamenus: 12.01.2021).

3. DnextponHsblii katanor Hb JII'Y [DnexkTpoHHbIH pecypc]: 6a3a 1aHHBIX COAEPKUT CBEICHHS O
Bcex Bujmax nut, nocrynawmux B Goun Hb JII'Y/[larectanckuii roc. yu-T. — Maxaukana,
2010. — Pexxum moctyma: http://elib.dgu.ru, ceo6oausbIi (1ata obparmenus: 21.03.2021).

4. Mamkuna O.C., Jlapnunckuii A.B. Ilutonornueckoe u3ydyeHue pacTUTENbHBIX M KMBOTHBIX
KJIETOK [DIeKTpOHHBIN pecypc]: yuebHoe nmocobue no kypey «uronorus». — Boponex: U3n-
Bo BI'Y, 2005. — 79 «c¢ — Pexum jgocryma: http//window.edu.ru/window
catalog/files/r59457/feb06119.pdf (nara obpamienus: 21.03.2021).

3. HuTomnorusi: cTpoeHue KIeTKH DIeKTpOHHBIN pecypc]| /MHTepakTUBHBIN Kypc HAYKU O KJIETKE:
ucTopus pazButusi Metonsl. // OOpa3oBarenbHbli caifit. — Pexum  gocryma:
http:/schools.techno.ru/doog/bio kletka/index.htm (mara o6pamenus: 21.03.2021).

10. MeToanueckue yKazaHus JJisl 00yYAKOIIMXCS 10 OCBOCHUIO M CHUIINHBI.

PaGora crtymeHta Ham TIyOOKMM OCBOEHHEM (PAaKTHUUECKOTO MaTephalia MOXKHO
OpPraHHW30BaTh B MPOIIECCE BBHIMOIHEHHS JA0OPATOPHBIX pabOT, MOATOTOBKH K 3aHATHUSM,
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TEKYIIEMY, I[POMEKYTOYHOMY M HUTOTOBOMY KOHTpOJIO 3HaHui. [lpomymieHHble Jnexuuu
oTpabaThIBalOTCs B popMe cocTaBIeHUs pedepaToB.

Ha naGopaTtopHbIX 3aHATHSAX MPOBOJUTCS U3YYEHHUE CTPOCHHUSI KIETKH U €€ CTPYKTYPHBIX
3JIEMEHTOB Ha TMCTOJIOTHYECKHX Ipernaparax, dJeKTPOHHO-MUKPOCKONHUeCcKUX Gororpadusix u
no atiacam. Pabota mo MUKpPOCKOIMPOBAHUIO BBITIOIHSACTCS CTYIEHTAMU CaMOCTOSITEIIBHO IO
KOHTPOJIEM TIperojaBareisi, YTO CIIOCOOCTBYET BBIPA0OTKE MPAKTUYECKHX HABBIKOB IIO
NPUTOTOBIICHHUIO TMPENApaToB JKUBBIX KJIETOK. B pabouem ampbome oopmisitoTcss paboTsl 1O
3aJJaHUSIM COTJIACHO METOJIMYECKUM YKa3aHUSIM.

CamocrosaTenbHO# paboTe MOTyT OBITH Pa3HOOOPA3HBIMHU:

- IPUTOTOBJICHUE U U3yYCHHE TUCTOJIOTHYECKHX IIPErapaToB Ha JIaOOpaTOPHBIX 3aHATHUSX;

- oopMIIeHHE aThOOMa C H300paKEHHUEM CXEM U PUCYHKOB M X 0003HAUCHUH;

- IpopaboTka y4yeOHOro Marepuala Mpu MOArOTOBKE K 3aHITHUSIM, TEKYIIEMY, IPOMEKYTOUHOMY
Y UTOTOBOMY KOHTPOJIKO 3HAHUM 110 MOAYJIbHO-PEUTHHIOBOM CUCTEME;

- MOUCK W 0030p MyOJUKALUNA U AJIEKTPOHHBIX MCTOYHUKOB MHGOpPMAIMU MpPU MOATOTOBKE K
9K3aMeHaM, HanmucaHuu pedepaTroB u KypcoBbIX paboT;

- paboTa ¢ TecTaMH U KOHTPOJIbHBIMU BOIPOCAMH IIPH CAMOIIOITOTOBKE;

- 00paboTKa M aHAIM3 CTATUCTUYECKUX U (PaKTHUECKUX MATEPHAaJIOB, COCTABICHHE BHIBOJOB Ha
OCHOBE IIPOBEJICHHOT'O aHAJIM3A.

Pesynbrarel paboThl CTy€HTa KOHTPOJIUPYIOTCS MPENoJaBaTesieM U YUUTHIBAIOTCS IPU
aTTecTalMu CTyleHTa (dk3ameH). IIpu 3TOM HPOBOASTCS TECTUPOBAHUE, SKCIPECC-OMPOC Ha
IPAKTUYECKUX U Ja00paTOPHBIX 3aHSTHUSIX, 3aCIYLHIMBAHUE JOKJIAJ0B, IPOBEPKA MHUCbMEHHBIX
KOHTPOJIbHBIX PaboT.

IMoaroroBka Kk 1a0OPATOPHBIM 3aHATHSAM.

JlabopaTtopHble 3aHATHS OPHEHTUPOBAHBI Ha pabOTy € METOAMYECKOH JHUTepaTypoil,
npuoOpeTeHne HAaBBIKOB JUIsI  CaMOCTOSITEIbBHOW pa0oThl MO pa3HeiM  pasfaenam. K
71a00paTOPHOMY 3aHATUIO CTYJIEHT JIOJDKEH 3aKOHCIEKTUPOBATh PEKOMEHJOBAHHbIE HCTOYHUKH,
O03HAKOMHUTBCS ¢ METOJMKOW BBHITIONHEHUS JiabopatopHou paboTel. Kpome Toro, ciemyer
U3YYUTh TEMY IO KOHCIEKTY JEeKIUH M Y4eOHHKY WM Y4eOHBIM MOCOOHSIM U3 CIHCKa
JUTEPATYpPHI.

IToaroroBKa K TECTHPOBAHUIO.

[TonroroBka TECTUPOBAHUIO IMpENAIoJiaraeT HW3Y4eHHE MaTephalloB JIEKIHM, KOHCIIEKTOB
PEKOMEH/IOBAaHHBIX HMCTOYHMKOB, MHHH TIJIOCCApPUEB, IOATOTOBJICHHBIX CTyJEHTaMU K
MPAKTUYECKUM 3aHATUSAM, yueOHOU uTeparypbl. TecTupoBaHHe IPOBOAUTCS KaK Ha O yMa)KHBIX
HOCHUTENSAX, TAK U MHTEPHET - TeCTUpoBaHUE. KOMIIEKT TECTOBBIX 3a/laHUi BKJIIOYACT 3aJaHus
Pa3HOH CTENEHN CII0KHOCTH. Pe3ynbpTaTsl TECTUPOBaHMS OLIEHUBAIOTCS B Oalliax.

11. Ilepeyenb HHPOPMALNMOHHBIX TEXHOJIOIHH, HCIOJIB3yEeMBbIX NPH OCYIIECTBICHUHN
o0pa3oBaTe/IbHOI0 mpolecca MO [IMCHUILUIMHE, BKJIYasi IepedyeHb NPOrpaMMHOIO
ob0ecrieyeHnst 1 MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM.

[Tpy M3y4eHUH IUCHUIUTMHBI MOTYT OBITh INPUMEHEHBl OOIINEe KOJIMYECTBO MaKETOB
UHTEPHET — MAaTePHAJIOB TMPEIOCTABISIONINX IMPOKUE BO3MOXKHOCTH JJISi COBEPILICHCTBOBAHHUSI
BY30BCKOH ITOJTOTOBKM MO OHOJOTHH C HENbl0  (HOpMUPOBAHUS HABBHIKOB CaMOCTOSTEIHHOM
NIO3HABATEIBHOW JIeATEIBHOCTH. [IpU YTEHUM JIEKIIUI 10 BCEM TeMaM aKTHBHO HCIIOJb3yeTCs
KOMITBIOTEpPHAsI TEXHUKA ISl IEMOHCTPAIMH CIIAiJ0B C TIOMOIIBIO MPOrPAaMMHOTO MPHUI0KEHHSI
Microsoft Power Point.

Ha naGopaTOpHBIX 3aHATHSX CTYICHTHI MOTYT TOTOBUTH IPE3CHTAIMA C IMOMOIIBIO
nporpamMmmHOro npuinokenus Microsoft Power Point B wacel camocTosTeIbHO# paboTHI.

CTraHIapTHBIMH BO3MOKHOCTSIMH OOJIBIIMHCTBA TIPOTPAaMM  SIBJISIFOTCSL  pealiu3alius
JMIAKTHYECKOTO MPUHIIMIIA HATISAHOCTH B OOYYCHHH, X HMCIOJIb30BaHUE AT BO3MOXKHOCTb
CTyZIeHTaM TPUMEHSATH JUI pelIeHHs] 00pa30BaTeIbHOM 3aJa4l Pa3IUuHbIE CIIOCOOBI.

Meroapl 00ydeHHsI C HCIIOIb30BaHHEM HH()OPMAITMOHHBIX TEXHOJIOTHA.
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K Meronam oOydeHus ¢ UCIOIB30BaHUEM HH(POPMAIIMOHHBIX TEXHOJIOTUH, TPUMEHSIEMBIX
Ha 3aHATHUAX MO qucuurumHe «LluTonorus» oTHOCATCS:

- KommproTepHoe TectupoBanue (715 IPOBEACHHSI IIPOMEKYTOYHOTO KOHTPOJISI YCBOCHUS
3HAHHMN ),

- JleMoHCTparusi MyJIbTUMEIUHHBIX MaTepUanoB (UIsl WLTIOCTPAIIMA WM 3aKPEIUICHUS
HOBBIX MaTE€pPHAJIOB);
- IepeUeHb TTOUCKOBBIX CUCTEM;
- IEPEYCHb DHIUKIIONICIMYECKIX CANTOB;
- IepeUeHb MIPOrPaMMHOTO 00ECIICUCHHUSI.

12. Onucanne MaTepHAJIbHO-TEXHHYECKO# 0a3bl, HEO0X0AMMOM )il OCYLeCTBJICHUSA
00pa3oBaTeILHOIO MPoIecca Mo JTUCHHILIHHE.

Ha nexkumsx u 1aG0paTOpHBIX 3aHATUSAX MCIOJB3YIOTCS KOMILUIEKTHl WIIIFOCTPUPOBAHHBIX
nocoOuit (TabmuIbl, TUIAKATHI, CXEMBbI, PUCYHKH, MAKEThl U MYJISDKH ), IPENapaThl, METOANYECKHE
pa3paboTKH.

KonTtponupyromye mporpaMMsl 0 OCHOBHBIM pa3jieiaM JUCIUILIMHBL: TAaKeT KOHTPOJIBHBIX
paboT U 3a/1aHuil, KOHTPOJIbHBIE TECTHI M 3a/1a4X 110 IPOBEPKE 3HAHUM.

OnekTpoHHas OuOIMOTEKa Kypca (IIporpaMma, TECTbl, METOAMYECKHE YyKa3zaHusd K Jial.
3aHATHUSAM, TEPMUHOJIIOTUYECKUIN CII0Bapb, OMOBHICO (PUCYHKH U CXEMBI), 00yUaromui Kypc Ha
AJIEKTP. HOCUTEJIE).

Jlnis MaTepUanbHO-TEXHUYECKOTO 00ecredeHus UCIUILIMHBI UMEIOTCS B HAJTUYUU!
MHuKpPOCKOIIBL;
XuMHUecKas Mocyja U NpUHaAIEKHOCTH ISl MUKPOCKOITMYECKON TEXHUKH;
HabGops! kpacuTeneit A1 IpUroTOBIEHHS THCTOJIOTUYECKUX IIPENAapaToB;
[IpoexTop;
[TepcoHasIbHBIN KOMIIBIOTEP WJIM HOYTOYK;
Tabmuiel;
Buneo- n aynuoBusyaibHble cpeicTBa 00y4eHNUs;
KoMmIekT »3IeKTpOHHBIX MJUIIOCTPATUBHBIX MATEpUaloOB [0 JAUCHUIUIMHE (IIpe3eHTaluH,
BUJICOPOJIUKH).
OnexkTpoHHas 6ubimoreka Kypca.
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