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1 HOACHUTEJIBHASA 3AIIMCKA

1.1 Heas aucuumiIuHbl: GOPMUPOBAHHE CHUCTEMATH3WPOBAHHBIX 3HAHWM B 00JACTH
OMOJIOTHH KJIETKHU.

1.2 Mecrto aucuuniuubl B cTpykType OOIL: nucunminHa «I{uTosorus» oTHOCUTCS K
JUCIUILIHAM 00s3aTeapHoi yactu 0110ka b1 (51.0.26).

Jliis n3ydenus nucuuruinabl «LluTonorus» HeoOXoauMbl 3HaHUSL B 001acTH o0uieit 61o-
noruu, oomeit xumun. JuCIUIINHA SIBISETCS HEOOXO0IMMOW OCHOBOH ISl U3YYCHHSI [UTOTEHE-
TUKH, TeHETUKU, TUCTOJIOTUH, aHATOMUU U MOp(]oIoruu yesnoBeka, GU3HOIOTHH pacTeHUui, Gpu-
3MOJIOTUH YE€JIOBEKA U KUBOTHBIX U JIP.

1.3 JucuunjuHa HanpaBJjieHa Ha (pOpMHUPOBaHUE CJeAyIOMUX KommeTeHuuii: YK-1,
OIIK-8, I1K-2:

- YK-1. CnocoGeH oCymecTBIsATh MOUCK, KPUTHUECKUI aHAIN3 U CUHTE3 MH(POPMAIIHH,
MPUMEHSATh CUCTEMHBIN MOAXO/ JJI PEIICHUS TMOCTABJICHHBIX 3a/1a4, HHAMKATOPOM JIOCTHXE-
HUSL KOTOPOU SIBIISIETCS:

e VK-1.2 Haxoaut u KpUTHYECKU aHATU3UPYET WH(POPMAIIHIO0, HEOOXOIUMYIO IJIs pe-
[ICHUSI IOCTABJICHHOM 3a/1a4H.

- OIIK-8. Cnoco0eH OCyIIECTBIATh MEAArOrMYECKYI0 IESTENLHOCTh HA OCHOBE CIICIH-
AIbHBIX HaYYHBIX 3HAHUN, HHAMKATOPOM JOCTIKEHUSI KOTOPO SBISETCS:

e OIIK-8.3 [IeMOHCTpHUpYET ClieUAbHbIC HAYYHBIC 3HAHUSI, B TOM YHCJIE B MPEIAMET-
HOM o0J1acTH;

- IK-2. Cnoco0OeH OCyIIECTBIATh MEAArOTHYECKYI0 AESITEIbHOCTh MO MNPOGUIbHBIM
npeaMeTaM (JUCIHUILTHHAM, MOJIYJISIM) B paMKax IMPOrpaMM OCHOBHOTO OOIIIETO W CPEeIHEro 00-
11ero 00pazoBaHus, HHAMKATOPOM JOCTH)KEHUS KOTOPO SBIISETCS:

e [IK-2.1 Ilpumensier OCHOBBI TeOpuH (YHIAMEHTAIbHBIX U MPHUKIAAHBIX Ppa3JIEIOB
Ouonorun (OOTaHUKH, 300JIOTMH, MUKPOOUOIOTHH, T€HETUKH, OMOIOTUN Pa3BUTHUS, aHATOMUU
YeJIoBeKa, (PU3UOJIOTHH PACTCHHUI U KUBOTHBIX, OOIIEN SKOJIOTHH, TEOPUH IBOJIOIUHN) ISl pe-
HIEHUS] TEOPETUYECKHUX U MIPAKTUYECKUX 3a]1a4.

1.4 Ilepeuensb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHusi. B pe3ynbrare usyueHus QUCIH-
TJIMHBI CTY/ICHT JIOJIKEH:

3HATH.

® METOJbl HAYYHOI'O UCCIIEJOBAHUS B COBPEMEHHOM IIUTOJIOTHH;

® VyUYEHHE O KJIETKE KaK 3JI€MEHTapHOU €IMHULIE KUBOTO;

® XUMHUYECKYIO U CTPYKTYPHYIO OpTraHU3aIUI0 SYKaPUOTHUYECKOU KIIETKU;

® OpraHM3alUIo TeHETHYECKOro anmnapara KJIeTKH U MEXaHU3Mbl pealn3alui reHeTH4e-
CKOM MH(pOpMAINH B KIETKE;

® OCHOBBI KU3HEACITCIBHOCTH KIIETKH;

e CrocoObl 1 MEXaHU3MBI KJIETOYHOTO JICJICHHUS;

yMeThb.!

® CaMOCTOSITENIBHO paboTaTh ¢ y4eOHOM JIUTEPATypO U DIEKTPOHHBIMU PECYpPCaMu;

® BECTH MMOWCK HAYYHO JIOCTOBEPHOU MH(POPMAIIUU 110 OMOJIOTUN KIIETKH;

® KPUTUYECKH aHAJIM3UPOBATH U CTPYKTYPUPOBATH HH(OPMAITUIO 110 JUCIUTLINHE,

® CpaBHUBATh XWMHUYECKYI0 M CTPYKTYPHYIO OpTaHU3AIMIO KJIETOK TMpPE/CTaBUTENEH
Pa3HBIX MAPCTB OUOTHI,

e HaAOIIOIATh M aHATH3UPOBATH OOBEKTHI IIPH CBETOBON MUKPOCKOTIHH;

® AHAIM3HUPOBATH DIEKTPOHHO-MUKpPOCKOMHYECKHe (oTorpaduu KIETOK U UX CTPYKTYD;

e 0hOpMIIATH pe3yIbTaThl HAOTIOIEHU B BUJIC 3aPUCOBOK M OIMCAHUIA;

BJIA/IETh.

e HaBbIKaMH pabOTHI ¢ y4eOHOW JUTEpaTypo, SIEKTPOHHBIMU 00pa3oBaTEIbLHBIMHU pe-
cypcamu;

® HaBBIKAMH 3KCIUTyaTallld CBETOBOTO MUKPOCKOTIA;



¢ HaBBIKAMH MPUMEHEHUS J1a0OPaTOPHOTO 000PYAOBAHUS MIPU U3YUCHUH KIIETOK;
® HaBBIKAMH MPE3EHTAIIUU ITUTOJIOTMYECKON HMHPOPMAIIUH.
1.5 O6masi Tpy10eMKOCTh JUCHUIIMHBI COCTaBiseT 3 3aveTHble equHUIbl (108 va-

COB).

IIporpamma npegycmMaTpuBaeT U3ydeHHE MaTepualla Ha JIEKIMAX U IPAKTUYECKUX 3aHs-
tusx. [IpenycMoTpena camocTosiTenbHas paboTa CTyJEHTOB IO TeMaM M pasnenam. IIposepka
3HAHUH OCYILECTBIIAETCS PPOHTAIBHO, HHAUBUYATbHO.

1.6 O0bem AMCUMIIMHBI M BUABI Y4eOHOI 1esiTe IbHOCTH

OO0BeM AUCIUIUTMHBI U BUJIBI Y4eOHOU paboThl (ouHas popma oOydeHwMs)

Bua yueOHo# padoThl Bcero yacon Cemectp 3
OO0m1as TpyA0eMKOCTh 108 108
KonraktHas paboTa o4 o4
Jlekuun 22 22
JlaboparopHbie pabOTHI 32 32
CamocTtosTenbHas paborta 54 54
Bun utoroBoro KoHTpOIIS 3a4ET

2 YYEBHO-TEMATHYECKOE IINTAHUPOBAHUE

2.1 Ounas ¢opma o0yueHust
Y4eOHO-TeMaTHYEeCKH I ILIaH

Aynurtopublie 3ausitusi | Camocrosi-
Ne Hauvenosanue Beero IIpakTuyeckue | TeabHAsA
TeM (pa3/esioB) yacoB | Jlekuun
3aHATHS paborta
1. |Beenenue. Ilpenmer, MeTOIbI, UCTOPUS IH- 8 2 2 4
TOJIOTUH
2. |Knerka kak sneMeHTapHas €IMHMIIA XKU3HHU,| 12 4 4 4
NPUHIAITB] OPTaHU3AINN KIETKH
3. | buonornueckne MeMOpaHsbl 12 4 2 6
4. |Ctpyktypa ¥ ¢GyHKUMH LuToIUIasmsl. Kie- 8 2 2 4
TOYHBIE BKITFOUEHUS
5. |MemOpaHHbIE OpraHOUIbI 10 2 4 4
6. |Ctpoerne uHTEp(da3HOTO Sapa, XPOMOCOM- 7 1 2 4
HBII anmapar KJIeTKH
7. |Opranounpl cHHTE3a OEJIKOB 7 1 2 4
8. | PubpuIsipHbIE CTPYKTYPHI KIETKU 12 2 4 6
9. | DHepreTnka KIETKH 8 2 6
10.| KireTouHbI# IUKII. DHIOPETPOTYKITHS 8 2 2 4
11./ CriocoOsbl feneHus KJIETOK 12 2 4 6
12.| CrapeHne u cMepTh KIETOK 4 2 2
Bcero: 108 22 32 54
HuTepakTHBHOE 00yUYeHHE N0 TUCHHILJIHHE
Ne HaunmeHnoBanme Bun ®opma unTepakTuBHoro | Koia-o
B TeM (pa3aesioB) 3aHATHSA 3aHATHSA 4acoB
1. | 2. KieTka Kak >JeMeHTapHas eIMHHUIIA K Texus-nmckycons 1
KU3HH, IPUHIUIIBI OPraHU3alluu KIETKU
2. | 2. Kierka xak syieMeHTapHas eAMHUIA 1P AmHanu3 npemnaparos, 5
YKU3HU, IPUHIUIIBI OPTraHU3aIH KIETKH co0eceioBaHNE
3. | 4. CtpykTypa ¥ QyHKIIMH HUATOILIA3MEI. [P AHanu3 npemnaparos, 2
Kierounsle BKitoueHus co0eceioBaHNE




4. | 5. MeMOpaHHBIE OPTaHOUIBI I1P Komnoksuym 2

5. | 7. Opranouspl cuHTE3a OEJIKOB I1P KomiokBuym 2

6. | 8. DubpUIIIPHBIC CTPYKTYPHI KICTKH I1P Komnoksuym 2

7. | 9. DHepreTuka KJIeTKU ITP 3amuTa 10KIa/10B, IUC- 2
KyCCHSs

8. | 11. CriocoObI ieneHus KIETOK I1P KomiokBuym 2

9. | 12. Crapenue u cMepTh KIIETOK I1P 3ammuTa J0KIaJg0B, JUC- 2
Kyccus

NUTOro 17/54=31 %

3 COIEP)KAHME TEM (PA3/EJIOB)

Tema 1. BBegenmne. Ilpeamer, MmeToabl, HCTOPHUSA HUTOJIOTHH

[Ipenmer rutonoruu. [logoxkeHne HUTONOTUH B cUcTeMe OHOIOrHueckux Hayk. CBs3b CO
CMEXHBIMU JUCHUIUIMHAMH. 3HAYCHUE IMTOJIOTUYECKUX OTKPBITHHA Ui (POPMHUPOBAHUS €CTE-
CTBEHHOHAay4YHOI0 MUpPOBO33peHus. Kparkas mcropus uuronoruud. Muxkpockonuctsl 17 Beka.
CoBeplIeHCTBOBAaHUE METOJ/IOB CBETOBOM MUKpPOCKOIUHU B 19 Beke, co3gaHue KIETOYHOU TEOPUU
crpoenust opranu3MoB Lneiinenom u llIBanHOM. OTKpBITHS Hadana 20 Beka B FT€HETUKE U MO-
JeKyssipHOW Ouonioruu. [IpuMeHeHne >JeKTPOHHOTO MUKPOCKOTA Il H3YYEHUsI TOHKOTO CTPO-
enus kiertok. Juddepenunansuoe 1eHTpudyrupoBanue, apropaauorpadus, KIETOUYHbIE KYyIb-
Typbl. COBpEMEHHbIE METO/Bl LIUTOJIOIMYECKOTO UCCIIEI0BAaHUSA. DKCIEpUMEHTalbHAasl LUTOJIO-
rust. [TpoekT «MuHUMaNbHAS KIETKay.

Tema 2. Kierka kak 3JjieMeHTapHasi eJUHULA KU3HH, NPUHLIMIbI OPraHU3ALMH
KJICTKH

CBoiicTBa KJIETKH KaK 3J€MEHTApHOU CTPYKTYPHOU 1 (yHKIIMOHATIHHON €TUHHIIBI )KUBBIX
opranu3mMoB. «MuHuManbHas kietka». Juddepennuanms kak npouecc 00pa3oBaHus CreIUAIN-
3UpPOBAaHHBIX KJIETOK. KJIeTKH 1 HeKJIeTOUHbIe CTPYKTYPBI B COCTaBe TKaHEel opraHu3Ma. Kietku
IIPOKAPUOT U dyKapuoT. ['OMOJIOTMYHOCTD B CTPOEHUHU KJIETOK. OTINYMS KIETOK PACTCHUM, KH-
BOTHBIX U I'PUOOB.

XuMudeckasi opraHu3anus KI€TKH. DJIEMEHTHBIN COCTAaB KJIETKU: OPraHOTE€HbI, MaKpo- U
MUKpO3JeMeHThl. Bojia U Apyrue HeopraHW4yeckue BEILECTBAa, UX pOJIb B JKU3HENEATEIbHOCTH
KJIETKU. YTJIEBOJbI B COCTaBE KJIETOK: MOHO-, M- U MOJMCAXapHbl, MyKOIIOJIUCaXapuabl — OC-
HOBHBIE IIPE/ICTaBUTENH, CBOMCTBA M QYHKIMH. JIunuapl, UX CBONCTBA, OCHOBHBIE KJIACCHI JIUIIHU-
JIOB: HEUTpaJbHbIE KUPbI (TPUALMITIIMLEPOIIBI), GOCHOIUIHIBI, CTEPOUIBI — CXEMa CTPOEHUS,
cBOiicTBa M (pyHKUMU B KieTKax. benku: XxuMudeckuil coctaB, MENTHUIHAS CBSA3b, EPBUYHAS,
BTOpPHYHAs, TPETUYHAS M YETBEPTUYHASL CTPYKTYypa O€lKOB, GYHKINHU B KJIETKaX. HYKIEHHOBBIE
kucnotel: JJHK, Bunet PHK, ctpykrypa n ¢pynkuuu B kinetkax. AT® u ee poiib B KIIETKE.

Tema 3. Buosnornueckne memOpaHbl.

XKunkoctHo-MO3an4Hass MOJENb CTpoeHUs MeMmOpaH. CBOMCTBa JHUMMIHOTO OHCIIOA.
MembpanHbie OelKH, UX pacroyiokeHne U (YHKIUMU B cocTaBe MeMOpaH. Poib yrieBosoB B co-
craBe MeMOpaH. CTpykTypa U (PYHKIMM KJI€TOYHOW MeMOpaHsl (muazmaneMmmsl). [Tonarue pe-
HEeNIIH.

Tpancnopt BeniecTB uepe3 MIasMajJeMMy: TACCUBHBIN TpaHCHOPT (TpocTast U 00JIerdyeH-
Hast 1M dy3usi), aKTUBHBIN TPAHCIOPT, 3K30- U SHAOLUUTO3. MeXKIeTOUHbIE KOHTAKThl: UHTEP-
JTUTUTAIMHY, TUIOTHBIA KOHTAKT, aJre3UBHBIA KOHTAKT (30HA aJre3uH), IIeIeBOH KOHTAKT, IJjia3-
MOJIECMBI, I€CMOCOMBI, CUHAINCHI. [Ipon3BOIHbIE TIIa3MaTHUECKONH MEMOPAHbI: MUKPOBOPCHUHKH,
CTPYKTYPBI (POTOPELENTOPOB, 000JIOUKH aKCOHOB. CBs3b KJIETOK JIPYT C IPYTOM U C BHEKJIETOU-
HBIM MaTpUKCOM. [ TMKOKaIMKC KUBOTHBIX KJIeTOK. CTpOeHHE KJIETOUYHOM CTEeHKH PaCTUTEIbHBIX
Y TIPOKAPUOTUYECKUX KIIETOK, €6 XUMH3M.

Tema 4. CTpykTypa 1 QyHKUMH HUTONJIA3MbI. KileTouHble BK/IIOYeHH I

Hurto3ons (ruanomiazMa): XUMHUYECKUI COCTaB, KOJUIOWJHBIE CBOMCTBA, Hukio3. Kiie-
TOYHbIE BKJIIOUEHHUS: CEKPETOPHbBIE, SKCKPETOpHbIe, Tpoduueckue, nurmMmeHTHble. Kinaccuduka-
11 KJIETOYHBIX BKJIFOUYEHUH IO XMMHUecKoMy cocTaBy. IlaTonormueckue Bkmouenus. Knaccu-
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¢duKanys OpraHouA0B IUTOILIA3MbI (MeMOpaHHbIE U HEeMeMOpaHHbIe; OOIIEr0 U CHEeHUATbHOTO
Ha3HAYCHHUS).

Tema 5. MemOpaHHbIe OPraHOU/bI.

Crtpoenue u GpyHKIIMU SHIOTUIa3MaTH4deckol cetu. ['mankas u mepoxosaras JIIC. Crpo-
enne u ¢pynkuuu anmnapara ['onapmxu. CTpykTypa U GYHKIUH JIM30COM M MUKpOTEel (IIepOKCH-
COMBI, IlInokcucoMbl). CtpoeHue u QpyHKIUMM MUTOXOHApUH. CTpoeHHe M (YHKLUUHU IUIACTH[
pacTUTEIBHBIX KJIETOK (XJIOPOIUIACTBI, XPOMOILUIACTBI, JIEWKOIIAcThl). BakyonspHas cucrema
KJIeToK pacteHuil. llentpanbHast Bakyosb. ToHortact. Pons MeMOpaHHBIX OpPraHOUIOB B 3BO-
mroruu KieTku. CyKIiecCuBHAs 1 CHMOMOTHYECKAs TUIIOTE3bI IPOUCXOXKACHUS 3YKApUOT.

Tema 6. CTpoenue nHTep(dasHoro ssapa, XpoMOCOMHBIN aANNAPAT KJIETKH

Crpoenre ¥ (QyHKIMH sapa 3YKapUOTHUYECKMX KJIETOK: KapuoIuiazmMa, KapHolemMma,
AJIEPHBIE TOPBI, TETEPO- U IyXPOMATHUH, SAPBIIIKH, SAPBIIIKOBBIM OpraHu3aTop. XpOMOCOMHBIN
annapar. CTpoeHHe XpoOMOCOM (HYKJIEOCOMHAasi TeOopus). XpOMOCOMBI THIIA JIAMIIOBBIX IIETOK.
LlenTpomepa (kuHETOCOMA), €€ 3HaYECHHUE.

Tema 7. Opranonanl cuHTe3a 0€J1KOB.

Ortanbl cuHTe3a OenkoB B kieTke. CruiaiicocoMsl, nHpopmodepsl, pudocomsl. Crutaii-
cunr. CTpoeHHEe U Pa3sHOBUIHOCTH PHOOCOM, JIOKAIHM3AIMs PUOOCOM B KIIETKE, UX Yy4acTUE B
cuHTese Oenka. [Iporeccunr (co3peBaHue) OCIKOB.

Tema 8. ®udpuLIApHBbIEC CTPYKTYPBI KJIETKH.

Iutockener. MukpoduinameHTsl 1 MUKpOTpyOOouKku. CTpoeHue U (PyHKIMU KICTOYHOTO
neHTpa (IeHTpocoMbl). [IBurarenpHble OCNKU: KMHE3WH, TUHEWH, MUO3UH. OpraHoubl IBHKE-
HUS: PECHUYKH U KI'YTUKH — CTPOEHHUE, YJIbTPACTPYKTypa OCEBOW HMUTHU, (PYHKIIMH, MEXAHU3M
JBWDKEHUS (IIUKJI JUHEMHOBBIX py4eK). MuOpHOpHIUIBI: aKTHH-MUO3UHOBBIA KOMILJIEKC, MeXa-
HU3M coKpaieHus. OpraHou/ipl CrienualbHOrO Ha3HaYeHUs (TOHOGUOPHILIBI, HEHpopUOPUILIBI,
MUKPOBOPCUHKH): CTPOCHUE U (QYHKIIUH.

Tema 9. JHepreTuka KJIETKH.

JIBe CTOPOHBI PHEPrETUUECKOTO 0OMEHA: KaTaboau3M U aHabonu3M. Posib MUTOXOHIpU
B ’Heprooomene kietku. [lytu cunresa AT® B kieTke: aHaA3POOHBIN TNIMKOJIN3 U OKUCIUTENb-
Hoe (ocopunupoBanue. POTOCUHTE3 B KJIETKaX pacTeHuid. OyHKIMOHAIbHbIE CUCTEMBI Kile-
TOK: CUCT€Ma CHHTe3a OeJKa, CUCTeMa SHEPreTHYecKoro obecreueHus], cucreMa MOIJIOIEHHs,
CUCTEMa IKCKPELUH, CUCTEMA JBUKECHHUS.

Tema 10. KineTouHbIi HUKI. JHIOPENPOAYKIUS

Knerounslii (MutoTnueckuil) nuuki. IlpecunreTnueckas, CUHTETUYECKasi, TOCTCUHTETH-
yeckas ctaauu uHTepdassl. Ilokonenne Go. DHAOMHUTO3 U SHIOPEHPOTYKIMS (MOTUIIIOUAMS U
TTOJIUTCHHUS ).

Tema 11. Crioco0bI Ae1eHNs KIETOK

MuTo3 KJIETOK 3yKapHoT. XapakTepucTtuka (a3 MuTo3a. MexaHu3M JBUKEHHUS XPOMO-
coM. TuIbl MUTO3a MO MOJIOKEHUIO MUTOTUYECKOTO BEPETEHA: OPTOMUTO3, IJIEBpoMuUTO3. L{nTo-
KMHE3 y KMBOTHBIX M PAaCTHUTENIbHBIX KJIETOK: 00pa30BaHUE KJIETOYHOM MEPEeTsHKKH U (parmo-
miacra. buonorndeckoe 3HaueHne mutosa. Ilatonorus pasmMHoxkeHus kietok. IIpuHiune! pery-
JSUY Pa3MHOKEHMSI U 3JI0Ka4€CTBEHHBIN POCT.

AMUTO3 y 3YKapHOT: OHoNorHyeckoe 3HaueHue. PemapaTtuBHbiil amurto3. Jlenenue npo-
KapUOTUYECKUX KIIETOK.

IIpouecc meio3a. Konbroranus XpoMocoM, KPOCCUHIOBEP, PEAYKIUSA YUCIAa XPOMOCOM.
buonornuecknii cMpIcn Mero3a. Melo3 y )KUBOTHBIX M pacTeHUN. Pa3BUTHE MOJIOBBIX KIETOK Y
YKUBOTHBIX, YEJIOBEKA U CEMEHHBIX PacTeHUN. J[BOHOE OIIOOTBOPEHNE Yy CEMEHHBIX PACTEHUI.

Tema 12. CTapeHue u cMepTh KJIETOK

Knerounoe crapenue: Teopun u runotessl. [lapaHekpo3 1 HEKpO3 KIETOK. ANONTO3 Kak
HOpPMAaJIbHBIN MPOIECC ITUMHUHUPOBAHUSI KIIETOK.

4 METOJWYECKHWE PEKOMEHJALINA (YKASAHMS) IVISI CTYIEHTOB
M0 U3YYEHUIO JUCLUNIAHBI
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OOyuenne mno nucruriMHe «LlUTONOTHSA» CKIIAJBIBACTCS M3 ayJUTOPHBIX 3aHITHH,
BKJIIOYAIOIIUX JICKIMOHHBINA KypC U J1a0OpaTOpHbIE 3aHATHSA, U CaMOCTOATENIbHOW paboTsl. Mc-
XOJIHBIM YpOBEHb 3HAHUMN CTYIEHTOB OIPEIEISIETCA TECTUPOBAHUEM, TEKYILIUH KOHTPOJb YCBOE-
HUS 3HAaHUH ONpeAeNsieTcss YCTHBIM WM MUCbMEHHBIM (B TOM YHUCIIE TECTOBBIM) OIIPOCOM B XOJ1€
3aHATUH U B XOJI€ KOJUIOKBUYMOB.

B koHIe n3ydeHus yueOHON AMCLUIUIMHBI IPOBOAUTCS KOHTPOJIb 3HAHUI C UCIOJIb30Ba-
HUEM TECTOB WJIM YCTHBIX OTBETOB, IPOBEPKOW MPAKTUUYECKUX YMEHUU. P Bompocos 1o auc-
umnHe «{uTosorusy BKIOYEH B TOCY1apCTBEHHYIO HTOTOBYIO aTTECTALUIO BBIITYCKHUKOB.

[Tpuctynas Kk U3y4SHHUIO AUCHUILIMHBI, HEOOXOIUMO B IEPBYIO OYEPEb O3HAKOMUTHCS C
coJiepKaHueM pabodeil mporpammsl. M3 ee MaTepuanoB Bbl y3HaeTe COJEepKaHHE TEOPETHUECKO-
ro Kypca, IpakTuKyma, (popMbl B METOJbI KOHTPOJISI U KPUTEPUHU OLIEHKU PE3YyJIbTAaTOB 00yde-
HUSL.

OnHoit u3 Gopm opraHuzanuy y4yeOHOU NESATENbHOCTH SBISACTCS JeKyus, UMEIonas 1e-
JbI0 JaTh CHUCTEMAaTU3MPOBAHHBIE OCHOBBI HAay4YHBIX 3HAHMH MO JUcLUIUIMHE. Bompockl, BO3-
HUKIIUE B XOJ€ JIEKIIMH, PEKOMEHIyeTCsl JiejaTh Ha MOJIX, U MOCiIe OKOHYaHMS JIEKIIMH 00pa-
TUTBCS 332 Pa3bsCHEHUSMH K IpernojaBaTento. HeoOXoaumMo akTUBHO paboTaTh ¢ KOHCIIEKTOM
JIEKLMU: T10CJI€ OKOHYAHUS JIEKIIUM PEKOMEHYeTCsl IEPEeUnTaTh CBOU 3alMCH, BHECTU MOIPaBKU
U JIONIOJIHEHUS Ha MoJsIX. KOHCIEKThI JIEKIUH peKOMEHAYeTCs HCI0JIb30BaTh IPU MOATOTOBKE K
IIPAKTUYECKUM 3aHATUSAM M 3a4eTy. Ha ekumsix onpenensitoTes 3aaHus 0 CaMOCTOATEIbHOMY
U3yYEHHIO Y4eOHOM M HayyHOH JIMTepaTypbl, BEIETCS IUAJOr C IperojaBaTesieM, MO03TOMY
OUYEHb BaXKHA PETYJISIPHOCTD MTOCEILIEHUS JIEKIHH.

[Tpu n3yuenuu u npopaboTKe TEOPETUYECKOIO MaTepHraIa He0OX0AUMO:

® TIOBTOPUTH 3aKOHCIEKTHUPOBAHHBIM HA JIEKIMOHHOM 3aHATUU MaTepual U JONOJHUTh
€ro ¢ y4eTOM PEKOMEHJOBAHHOM M0 JaHHOU TEME JIMTepaTyphl;

® [IpU CAMOCTOSITEJIbHOM M3yYEHUU TEOPETUYECKON TEMBI C/ieNlaTh KOHCIEKT, UCIIOJIb3YsI
PEKOMEH/I0BaHHYIO JIUTEPATYPY;

® OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI IO COOTBETCTBYIOLIEH TEME.

Jlabopamopnvie 3anamus TPOBOJATCS C LENbIO YIITyOIeHUs U 3aKpeIUIeHus 3HaHui, 1o-
JyYEHHBIX Ha JIEKUHAX U B IPOLECCE CAMOCTOSTEIIbHON paboThl, a TAKXKE JJIsl OBJIA/ICHUS HAaBbI-
KaMH JJabOpaTOPHOTr0 OHOIOTHYECKOTO UCCIIEOBAHUS.

K Hauanmy 3aHATHI KaXXIblid CTYAEHT 00s3aH MPUTOTOBUTH CBOE pabouee MECTO: ONTHYE-
cKue mpudopkl, aIb00MBbI, IPOCTHIE U IIBETHBIE KapaHJIAIllY, JJACTUK M O3HAKOMHTbHCS M0 YUeOHHU-
Ky M JIEKIMSIM C TEMOM, U3y4aeMoil Ha JaHHOM 3aHATHH. J(eXypHble CTYJIEHTh! JOKHBI MOJY-
YUTh MPAKTUKYMbl U METOJMUYECKUE YKa3zaHUs JUIsl JabopaTopHbIX paboT. [lo okoHUaHUM 3aHs-
TUH CTYIEHT 00s13aH yOpaTh cBoe pabouee MecTO: ONTUKY IPUBECTU B Hepabouee IMOJIOKEHUE,
BEPHYTh HAa MECTO MOJyYCHHbIE MAaTEPUAJIBI.

Oco0oe BHIUMaHHE Ha JaOOPATOPHBIX 3aHATHIX YAEISETCS 3apUCOBKE U3y4aeMbIX 00BEK-
TOB. PUCYHKH BBINOJIHAIOTCS B CIAETYIOIUX LENAX:

1. ®ukcamnuss BHUMaHUS Ha JIETaIsAX OOBEKTa, YCKOJB3AIOUIUX MPHU MPOCTOM HaOIIOfIe-
HUH, 60JIee TOYHOE U TIOJTHOE €r0 U3yUeHHE.

2. Jlyamee 3anmomuHanne Mophonoruu 00beKTa.

3. JlokymenTanus pe3ynpratoB paboTsl. [To 3apucoBkam mpernojaBaTeslb OLEHUBAET BbI-
MOJIHEHHYIO Ha 3aHSATUU paboTy. B nanpHeieM pucyHKH UCHOIB3YIOTCS B MIPOLIECCE U3YUCHHUS
npeaMera.

PucyHku BBINMOJIHSIOTCS B albO0OMaxX WM Ha JIMCTaX JUIsl YepueHusl CTaHAapTHOro opma-
Tta A4 (210297 MM), IPOCTHIM U LBETHBIMH KapaHAamlaMu. PUCYHKH JOMKHBI OBITh YETKUMU,
JIOCTAaTOYHO KPYIHBIMH, IPOCTBIMU — CJEIyeT n30eraTh U3IMIIHEN neTanu3anuu. Pucynok nosi-
’KEH BKJII0YaTh OOIIME OUYepTaHMs CTPYKTYphI U €€ Ba)KHbIE JeTalli, 0c000e BHUMaHHe oOpariia-
eTcs Ha COOJI0ZICHNE MTPONOPIMHA B pa3Mepax 0OBbeKTa M €ro 4acTei, a TakKe Ha B3aMMHOE pac-
NIOJIOKEHHUE U CBSA3b OTHEIBHBIX AJIEMEHTOB. PUCYHOK BBINOJHSETCS C HATyphl, CXeMaTHU3aLus
JIOITYCKAETCS TOJBKO B OTJENBHBIX CIydasiX. Y KaJI0TO PUCYHKA CHU3Y yKa3bIBaeTCsl Ha3BaHHE.
Baxnble netann pucyHKa noMedarorcs nudpamu, pacim@poBKa AaeTCsl HUKE Ha3BaHUS PUCYH-
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ka. Bce moamucu K pUCYHKY JIENaloTCsl MPOCTHIM KapaHIAIIoM; TOAMHUCH JOKHBI ObITh MOJIHBI-
MU, O€3 COKpaIICHHI.

[IponymienHsie 3aHATHS OTPAOATHIBAIOTCS CTYJCHTAMH CaMOCTOSTEIBHO B JTHH M Yachl,
OTBOJMMBIE JUI 3TUX Lienel (1o pacnucanuio). PaboTa cunraeTcs BBIIOJHEHHOH MOCie poBep-
KU PUCYHKOB M KpaTKOH Oeceibl C MperoaBaTelieM.

Memoouueckue ykazanus no op2anu3ayuy 6HeayOUmMopHol camoCmoamenrbHou pabomol

CaMocrosiTenpHasi paboTa CTyJAeHTa HeoOXoauMa Kak Jjsi Oosiee TIIyOOKOTO OCBOCHUS
BOIIPOCOB, U3y4a€MbIX B 4achl ayAUTOPHBIX 3aHATHH, TaK U JUI1 OPraHU3alUy I10CIIEI0BaTEIBHO-
r0 U3y4€HUsl MaTepuaa, BBIHECEHHOIO Ha CAMOCTOATEIbHOE OCBOEHUE B COOTBETCTBUM C y4eO-
HBIM IUIaHOM. B kadecTBe popM caMOCTOATENbHON pabOThl IPU U3Y4YEHUH JUCLUIUIMHBI ITpejyia-
raroTCs:

e paboTa c HAy4YHOH U y4eOHOU JIUTepaTypoil;

® I0JrOTOBKA K TECTUPOBAHUIO U 3aUETY.

3ajaun caMOCTOSITEIbHOM PaOOTHI:

e O0peTeHHE HABBIKOB CaMOCTOSITEIbHON Hay4HO-MCCIEI0BATEIbCKONM PabOThI: MOUCKA
U aHanM3a uH(POpMaIUH;

e BbIPA0OTKA YMEHMSI CAMOCTOATEIbHO U KPUTHUECKH MOAXOJAUTH K M3y4aeMOMY Mare-
puainy.

Pexomenoayuu no pabome c nayunoii u yuebHou 1umepamypoui

Pabora ¢ y4eOHOI ¥ HAydHOU JHTEPATYpOU SIBIISICTCS TJIABHOH (DOPMOH CaMOCTOSTEIb-
HOIT pabOTHI U HEOOXOJMMA MIPH MOJArOTOBKE K YCTHOMY OIpocy (cobece0BaHuUI0) Ha MpaKTHye-
CKHX 3aHATHUSIX, K TECTUPOBaHMIO, 3aueTy. OHa BKJIIOYAeT IpopadOTKy JIEKIIMOHHOTO MaTepuasia
— KOHCIIEKThl PEKOMEHJIOBAHHOM JMTEpaTyphl MO 3aJaHHOM TemaTtuke. KOHCIEKT 0/IKeH ObITh
BBITIOJIHEH B OTJEJIBHOMN TETPAaM, COAEPKATh OTBEThI HAa KaXK/Ibli IOCTaBJIEHHBII B TEME BOIIPOC,
UMETb CCBhIJIKY Ha UCTOUYHUK HH(pOpMAIMU ¢ 0053aTeNbHBIM YKa3aHUEM aBTOpa, Ha3BaHUS U roja
U3JIaHUSl UCIIOJIb3yeMOll Hay4yHOH JuTeparypbl. KoHcnekT MoxeT ObITh OMOpPHBIM (COAEpXkaTh
JIMIIB OCHOBHBIE KJIIOUEBBIE MO3UIMH), HO IPU 3TOM MO3BOJISIIOIMM JaTh MOJHBINA OTBET IO BO-
pocy, MOXKET ObITh MoAPOoOHBIM. O0BEM KOHCHEKTa OIpENesseTcsl CaMUM CTyAeHTOM. B mpo-
recce paboThl ¢ y4eOHON M HayYyHOH JINTEPAaTypOl CTYIEHT MOXKET:

e JienaTh 3alIMCH 110 XOAY YTE€HHUS B BUJIE MPOCTOTO WK Pa3BEPHYTOrO IJIaHa;

e y3jarath HHGPOPMAIMIO TE3UCHO WU MOIPOOHO;

® COCTaBJISTh CXEMbI M TaOJIMIIbI, JA€JaTh PUCYHKHU (B OCOOEHHOCTH cpaBHUBas Mopgdo-
JIOTHIO PA3JIMYHBIX TPYIII KUBOTHBIX);

® CONOCTaBJIATH MHPOPMALIMIO U3 PAa3HBIX UCTOUYHUKOB (HEMPEMEHHO yKa3blBas HUCTOY-
HUK HH(pOpMaluu — yueOHUK, CTaThi0, MOHOTpa(dHIo U T.11.).

Heo6xoanMo oTMeTHTh, YTO paboTa C JUTEPATypoil He TOJBKO MOJE3HAa KaK CPEICTBO
Oosee TyOOKOTr0 M3Y4YEeHMsI AUCLUIUIMHBI, HO U SIBISETCS HEOThEMJIEMOW YacThlO Mpodeccuo-
HAJIbHOW JEATENIbHOCTH OYIyIIEro YUuTes.

Pexomenoayuu no noocomosxe coobwjenus ¢ MyrbmumeOutiHou npeseHmayueri

YcTHOE coOO0IIeHUE 1eTaeTcsl B X0€ MPaKTHUECKOTO UIIH JIEKIIMOHHOTO 3aHSTHS, IPOBO-
JUMOTO B MHTEPAKTHUBHOW (oOpMe — YTO MOoJpa3zyMeBaeT OOCYXJAEHHE M3JIaraeMoro marepualia
CTYAEHTaMH Tpymibl. TeMsl s cOOOIIEHNH MpeaaraloTcs Mpero aBaTesieM Uil BhIOMpaloTcs
CTYJEHTOM CaMOCTOSATEILHO (B ATOM Cllyyae HYKHO COTJIacoBaTh TeMy ¢ mnpenojasareinem). Co-
oO0IIeHUe JI0JDKHO PACKPBIBATh 3asBJICHHYIO T€MY, OBITh JOCTATOYHO KPATKUM, XOPOILIO HIUIIO-
CTPUPOBAHHBIM, HayYHO TOCTOBEPHBIM. MICTOUHUK MH(OpMAMK U WILTIOCTpAIMi 00s3aTeIbHO
JOJIKeH yKa3bIBaThesl. MIHGOopMaIuio Hy)KHO U3J1araTh IOCJIEI0BaTENbHO U JIOTUYHO, CIeays 3a-
paHee COCTaBJIEHHOMY IUIaHY COOOIICHMS.

Pexomenoayuu no noocomoske k 3auemy

Lenpb 3a4éTa — OLIEHUTH YPOBEHb CPOPMUPOBAHHOCTH KOMITETCHIIUN CTY/IEHTOB B paMKax
IIPOMEKYTOUHOT0 KOHTpOIIsl. TpeOoBaHUs U KPUTEPUH BBICTABJICHUS 3a4ETHOM OLIEHKU H3JI0XKe-
HBI B I1. 6.2 HacTosIel paboueit mporpamMmBl.

Crnenyer MOMHMTB, 4TO IIPH OLICHKE 3HAHWM, YMEHUI M HABBIKOB Ha 3a4€TE YYHUTHIBAIOT-
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Csl: TEKyIIas aTTeCTallHsl, TOCEIIaeMOCTh YUYEOHBIX 3aHATHIA, ydacTue B paboTe Ha MPAKTUYECKUX
3aHATHUSX, BBIIOJHEHUE 3a/laHUil caMOCTOATENbHOW paboThl. [loaTOMy K yCTaHOBIEHHOW aare
clauu 3a4€Ta CleAyeT JIMKBUAUPOBATh UMEIOIIMECS 3a10/KEHHOCTH. [lIoMruMO OTBETa HA BOIIPO-
Cbl OMIIeTa, MPEeroiaBaTellb MOKET JOMOIHUTENIBHO OIPOCUTH 110 pa3zenaM y4eOHOH JUCLUILIN-

HbI, KaY€CTBO MMOATOTOBKHU 10 KOTOPBIM BBI3LIBACT Y HCTO COMHCHMU.

Y4eOHO-MeTOoIHYeCKOe 0DecneyeHHe CaMOCTOATe IbHOI padoThI

CTYACHTOB I10 TMCHUIIJINHE

Konu4yectBo
DopMbl/BUABI *1acos, B
e HaumenoBanue CAMOCTOSITE L HOI COOTBETCTBHH
pasaeina (Tembl) ¢ y4eOHo-
paﬁOTbl TEMATHYCCKUM
IIAHOM
1. | Beemenue. Ilpen- | U3ydenue yueOHOM JIUTEPATYPhI, IEKTPOHHBIX pe- 4
MET, METOABbI, HC- | CypcOB MH(OpMAIUH.
topus nuronoruu | [loaroToBka K TeCTUPOBaHUIO, 3a4ETY.
2. | Knerka xak ouse- | MI3ydeHue y4eOHOMN UTEpaTyphl, 3J1E€KTPOHHBIX HC- 4
MEHTapHas €IWHU- | TOYHUKOB HH(OPMAITIH.
Ha >KU3HHM, TpPHUH- | 3apUCOBKH B aabOoMe (rpaduueckue paboThl).
unbl oprann3anuu | [loaroroBka K TeCTUPOBAHHIO, COOECEIOBAHUIO,
KJIETKH 3a4ery.
3. | buonornueckue W3yuenne yueOHOI TUTEpaTypBl, SIEKTPOHHBIX HC- 6
MeMOpaHbI TOYHUKOB WH(}OpMaIuu.
3apuCOBKH B aIbOOMe.
[ToaroToBKa K TECTUPOBAHUIO, 3aUETY.
4. | Ctpykrypa u | U3yuenue yuebHOI nuTepaTypsl, 3I€KTPOHHBIX UC- 4
byHKIIUN LUTO- | TOYHUKOB HH(OPMALIUH.
wia3Mel.  Kierou- | 3apucoBku B anbOoMme.
HBIE BKITFOUCHUS [ToaroToBKa K TECTUPOBAHUIO, COOECETOBAHHMIO,
3a4ery.
5. | Mem6pannbie op- | U3yueHue yueOHOU UTEpaTyphl, SJEKTPOHHBIX UC- 4
TaHOM 1Bl TOYHUKOB WH(pOPMAIHH.
3apuCOBKH B aIbOOMe.
[ToaroToBka K TECTUPOBAHUIO, COOECETOBAHMIO,
3ayery.
6. | Crpoenue wuHTep- | M3ydeHue ydeOHON TUTEpATypPHl, JEKTPOHHBIX HC- 4
¢dazHoro A1pa, | TOYHUKOB HH(POPMAITHIH.
XPOMOCOMHBIN ar- | 3apuCOBKHU B allbOOMe.
napaT KJICTKH [ToaroToBKa K TECTUPOBAHUIO, 3aUETY.
7. | Opranouasl cuHTte- | MI3ydeHue y4eOHON TUTEpaTyphl, 3JEKTPOHHBIX HC- 4
3a OeJIKOB TOYHHKOB HH(OpMALIUH.
[ToaroToBKa K TECTUPOBAHUIO, 3aUETY.
8. | ®ubpuIsApHBIE N3ydenue yueOHON AUTEPATYpPhl, SIEKTPOHHBIX UC- 6
CTPYKTYpBI KJIETKH | TOYHUKOB MH(DOPMAIIH.
3apuCOBKH B aTbOOME.
[ToaroToBka K TECTUPOBAHUIO, COOECETOBAHMIO,
3a4ery.
9. | Omepreruka xier- | M3ydeHue ydeOHON TUTEPATypPBl, JIEKTPOHHBIX HC- 6
K1 TOYHUKOB NH(OPMALIHH.
IToaroroBka gokiazaa.
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[TonroroBka K TECTUPOBAHUIO, 3aUETY.

10. | Knerounsrii 1wk, | M3yuenue yueOHOM IUTEPATYPHI, SJEKTPOHHBIX HC- 4
DHIOPENnpOAYKIHs | TOUHHUKOB UH(QOPMAIIUH.
IToaroroBka K TECTUPOBAHUIO, 3AUETY.

11. | Cnoco6s1 nenenus | M3yuenue yueOHOM IUTEpaTypHhl, SJIEKTPOHHBIX UC- 6
KJIIETOK TOYHUKOB WH(OPMAIIHH.

3apucoBKH B alibOOME.

[ToaroToBka K TECTUPOBAHUIO, COOECETOBAHMIO,

3a4ery.
12. | Crapenue u cmepTh | M3ydyenue yueOHON TUTEPATYPBI, SJTEKTPOHHBIX HC- 2
KJIETOK TOYHHUKOB MH(POPMAIHH.

Iloaroroska mokiajaa.
IToaroroBka K TECTUPOBAHUIO, 3aYETY.

UTOIo o4

S HPAKTUKYM 11O JMCIUIIVIMHE

Tema 1. Beegenue. [Ipenmer, MeToabl, HCTOPUS LIUTOJIOTUN
3AHSATHUE 1

Tema: «YcTpoiicTBO MUKPOCKOIIA. 3HAKOMCTBO € TEXHUKOW MUKPOCKOIIUPOBAHUS

Heman 3ansaTusa: 1. O3HAKOMUTBCA C YCTPOWCTBOM CBETOBOIO MHUKPOCKOIIA, BBISICHUTH
MPUHIUITBI PYHKITMOHUPOBAHMS CBETOBOTO M 3JIEKTPOHHOTO MUKPOCKOIIOB;

2. OCBOUTH TEXHUKY MHUKPOCKOITMPOBAHUS LIUTOJOTUYECKHUX MTPENapaToB.

Xoa padoTsl

1. O3HakoMHUTBbCA 110 TPAKTUKYMY (AHApec, c. 27-33) ¢ yCTpOICTBOM U OCHOBHBIMU ITpa-
BUJIAMHU T10JIb30BaHUS CBETOBBIM MUKPOCKOIIOM.

Haittn yactu Mukpockorna:

MeXaHMYEeCKYI0 — T0JICTaBKy (OaliMak WM MOOIIBY), TyOycoaepkarenpb (ITaTuB, KO-
JIOHKY IIITaTUBA), TyOyC, MPEIMETHBIN CTOJHK, PEBOJIBLBEPHYIO CUCTEMY C THE3MaMH sl 00beK-
THUBOB, MAKPO- U MUKPOMETPHUYECKUE BUHTHI, BUHT KOHICHCOPA;

ONTHYECKYIO — OKYJISIP U OOBEKTHUBHI,

OCBeTHUTeIbHOE YCTPOHCTBO — 3€pKajio, KOHJEHCOp, TuadparMmy KOHJIEHCOpa.

Onpenenuth cyMMapHOe YBETHYEHUE, JaBaeMoe OOBEKTHBAMU U OKYISpOM Jaboparop-
HOT'O CBETOBOT'O MHKPOCKOIA.

2. W3yunTh npuHIUN (QYHKIIMOHHUPOBAHUS AIEKTPOHHOTO MHKpockomna (AHapec, ¢. 33-
35).

3. OBiajieTh TEXHUKOW MUKPOCKOIIUPOBAHUS LIUTOJIOTMYECKOTO ITpenapara:

1) ycTaHOBUTH MHUKPOCKOII Ha CTOJIE B yIOOHOM /17151 pa0OTHI OJI0KEHUY;

2) MOBEPHYB PEBOJIBBEP 10 MIEIYKA, YCTAHOBUTH MO TYOYCOM OOBEKTHUB &X;

3) ¢ moOMOIIbIO BOTHYTOT'O 3€pKajla U KOHJEHCOpa 100UThCS paBHOMEPHOTO OCBELICHUS
OJISI 3PEHMS;

4) ycTaHOBUTH Iperapar Ha IPEeIMETHOM CTOJIUKE TOKPOBHBIM CTEKIIOM BBEPX;

5) paccMOTpeTh TMpemapaT Ha MajioM yBeldndeHuu. HacTpoiiky mpou3BOAUTH MaKpOMET-
pUYECKUM BUHTOM. YeTKOCTh M300paXKeHUs JOCTUTAeTCs, KOraa ppoHTallbHas JTUH3a 00BEKTHBA
HaxOJIUTCA MPUMEPHO B 1 CM OT MOBEPXHOCTH Mpenapara. Y CTAHOBUTH B LIEHTP MOJIs 3pEHUs
Yy4acCTOK, KOTOPBIM HYKHO PacCMOTPETh MpU OOJBIIOM YBEJIMYEHUH. 3a)KaTh Mpenapar KieMMma-
MU. [IpoBepUTH HACTPONKY PE3KOCTH.

6) paccMOTpeTh Tpemnapar Ha OOJBIIIOM yBelIWdeHUH. [ 3TOro, HE MEHSAS HACTPOWKH,
MOBEPHYTh PEBOJIbBEP U ycTaHOBUTH 40x 00beKTHUB. TOHKYIO HACTPOWKY MPOU3BOAUTH MUKPO-
METPHUYECKUM BUHTOM, TIOBOpauMBas ero He Oonee yem Ha 0,5 obopora B 06e croponsl. Eciu
IIPU 3TOM HE JOCTUTAETCS YETKOCTh M300paKeHUs, CIENYeT, Tl cOOKY, MAKPOMETPUUECKUM
BUHTOM OITyCTUTh TYOyC TOYTH IO CONPHUKOCHOBEHUS JHMH3BI C MOKPOBHBIM cTekiioMm. [locie
3TOTO, TSI B OKYJIAP, HOJHUMATh TyOyC, OUY€Hb MEJIEHHO Bpallas MaKpOMETPUUYECKUN BUHT
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PaccmotpeTs mpenapat, nepemMenias €ro B moje 3peHus ¢ MOMOIUIbI0 BUHTOB MIPEIMETHO-
ro cTonuka. J{Js TocTuKeHus: pe3KoCTH paboTaTh MUKPOBHHTOM.
7) IlepeBecT MHKPOCKOIl Ha Majoe yBeJIMYEHUE U yOpaTh mpemnapar ¢ NpeAMETHOTO

CTOJIMKaA.

8) Ilo oxoHuaHuU pabOTHI MPUBECTH MUKPOCKOIN B Hepabouee MOJI0KEHHE: OTOJBUHYTh
00BEKTHBBI B CTOPOHY OT TyOyca, OIyCTUTh TyOyC BHHU3.
KonTposbHbie BONpoCchI

1. HazoBuTe OCHOBHBIEC YAaCTH CBETOBOTO MUKPOCKOIA U UX Ha3HAYCHHUE.

2. Uto Takoe paszpeliaroiasi CiocOOHOCTh MUKPOCKOIMA, OT 4ero oHa 3aBUcHT? Uemy
paBHa pa3peraronias CiocCOOHOCTh CBETOBOTO U AJIEKTPOHHOT'O MUKPOCKOIIa?

3. Kakum 06pa3oM nosryyaeTcsi u300paskeHre Ipu MEKTPOHHOM MUKPOCKOIIUPOBAHUU?

Jlutreparypa

HoBukoB A. 1., Cearenko E. C. PykoBoacTBO K 1a00paTOPHBIM 3aHITHUSIM 10 THCTOJIO-
UM ¢ OCHOBaMHu sMOpuosoruu. — M.: Ilpocsemienue, 1984.
[Ipaktukym no rutonoruu / nox pex. FO. C. Yennosa. — M.: U3n-Bo MI'Y, 1988.

Tema 2. KiteTka kax QJICMCHTAapHas CAMHHUIA )KU3HU, IIPUHIUIIBI OpTraHu3alui KIICTKH

3AHSATHE 2

Tema: «KieTku v HEKJIETOUHBIE CTPYKTYPbI»

Hesn 3auaTus: 1. PaccMoTpeTs Ha MUKpoTIpeniapaTax KiIeTKH pa3inyHoi (GOpMBbI, 03Ha-
KOMMTBCSI C OCOOEHHOCTSAMH MX CTPOEHUS B CBS3H C BBIOJHAEMBIMH (DYHKIIUSAMH.

2. Hayuutbcsa pacno3HaBaTh B COCTaBE€ TKAHEW KIJIETKU U HEKJIETOYHBIE CTPYKTYpBI: OJI-
HOPOJIHOE MEKKJIETOUYHOE BELIECTBO, BOJIOKHA, CUMILIACTHI.
Bonpocsl 111 cCaMONOAT0TOBKH

1. IToHsATHE O KJIETKE KaK CTPYKTYPHOU U ()YHKIIMOHAIBHOMN €JMHUIIE )KUBOTO.

2. O0mast opranu3aIus KJIeTKH.

3. Pa3nooOpasue Gopm, pazmepoB U QyHKIUH KiIeToK. OTINYMS PACTUTENbHBIX U XKU-
BOTHBIX KJIETOK.

4. XuMHUYECKHI COCTaB JKMBBIX KJIETOK. DyHKIIMN OCHOBHBIX KJIACCOB OPTAaHUYECKUX CO-
eAHEeHUH (OeIKOB, JIMMUIOB, YTIEBO0B, HYKJIEMHOBBIX KHCIIOT) B KJIETKaX.

5. Bubl HEKIIETOUHBIX CTPYKTYP B COCTaBE TKaHEM.
X0/ caMOCTOATEIBLHOMH PadoThI

3ana- O0BexT IIporpamma neiicTBuii Bo3Mo:kHBIE OpHEHTHPBI
HHe
2 3 4 5
.| U3yunts B |IIpenapar: Paccmorpers mpm  manom  u | LluTomuiasma KJIETOK OKpamieHa B
Ipenapare | OKpyrible OOJIBIIIOM  YBEJIMYEHUU KIIETKH | KPACHO-OPAHXKEBBI LBET, MAJIOYKO-
bopmy KJIETKH OKpyryoil (oBasibHOH) (HOPMBEIL. | BUJIHBIE si7pa — B (UOJIETOBO-CUHUI
KIETOK H |(opuTpouu- |3apucoBath 2-3 kieTku, oTrme- |(Emmucees, puc. 27; Hosuxos, Css-
sanep TBl — KJI€TKH | TUTh: | — mUTOIIAa3My, 2 — iApo. | TeHKO, c. 107, puc. 69).
KpOBU  JIfI-
TYIITKH)

.| To xe IIpenapar: 1. Haiitn Ha masiom yBenuuenuu | Koco uinm nonepeyHo cpe3aHHbIE Ka-
pU3MaTHye- | IOYEUHbIE KaHAJIbLIbI; HaJIbIIbl BBITJISASAT KaK OBaJIbHbBIE WIIH
ckue kieTku |2. Haiftu mpu GomnbiioMm yBemnH- | Kpyribsle oTBepctus. LluTtormasma
(oiMTenuii | YeHUU MpU3MaTHYECKHE KJIETKH B | KJIETOK OKpallleHa B PO30BbIN IIBET,
MTOYEYHBIX CTEHKE KaHajblla. 3apucoBaTh |aapa — B ¢puoneroBslii (Enucees, puc.
KaHaJbIICB Heckosibko kietok. Odopmuts | 14; Houkos, Cesitenko, c. 11, 87,
KpOJINKa) PUCYHOK, KaK IPEbIIYIIHI. puc. 55).

.| To xe IIpenapar: Haiitu npu Manom ysenudeHud | [Iyuyku po30BBIX KJIETOK UAYT B pas-
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BEpETEHO-
BHUIHBIE
KJIETKHU
(rmamgkas
MBbIIIEYHAs
TKaHb)

My4Y0K BEPETCHOBHJHBIX KIIETOK;
pu OOJIBIIOM YBEITUYCHUU — OT-
JeNbHBIC KJIETKH. 3aprucoBaTh 2-3
kieTkd. OPOpMHUTH PUCYHOK, KaK
NPEIbIAYIINN.

HBIX HaIlpaBJIEHUAX, OOpa3ys CeTb.
[TanoukoBuaHBIE (UOJICTOBBIE Spa
pacrojoXeHbl B IeHTpe kieTok. Ko-
CO WJIM TOMNEPEYHO CPE3aHHBIE KIIET-
KU BBITJISIAST OKPYTJIBIMU HIIA OBajib-
ueiMu (Enucees, puc. 59; HoBukos,
CesTeHko, c. 142, puc. 92).

.| To xe

IIpenapar:
OTPOCTYATHIC
KIICTKH
(xpomato-
(hopbl  KOXKHU
TOJIOBACTH-
Ka)

Paccmorpers mnpu  MasioM  H
OOJIBILIOM YBEJIMYEHUU KPYIIHbIE
OoTpocTyaTble KJIETKH. 3apuco-
BaTh OJIHY KII€TKY, OTMETUTbH SJI-
PO, IUTOIUIA3MY, OTPOCTKH KIIET-
KH.

KopuuneBbie KJIETKH C CHIIBHO BeET-
BSIIIIUMKCS OTPOCTKAMH, SApa CBET-
JIO-KOPUYHEBbIE, BUJHBI HE BO BCEX
kietkax (Enucees, puc. 8; HoBukos,
CasiTeHko, c. 26, puc. 14).

.| Onpene-
JINTh B
npenapare
HEKJIETOY-
HBIE

CTPYKTYpPBI

IIpenapar:
MEKKJIETOY-
HOE  Belle-
CTBO THAJIU-
HOBOTO Xpsi-
ma

Haittu npu masiom yBenuyeHUU
YY4aCTOK MEXIy TpyniamH Kie-
ToK. PaccMoTpeTh mpu OoJbIIoM
YBEJIIMYCHUU MEXKIECTOYHOE Be-
IIECTBO PO30BOIO I[BETA. 3apUCO-
BaThb YYacTOK IIperapara, OTMme-
TUTh KJIIETKH, MEXKKJICTOYHOE BeE-
IIIECTBO.

B mentpe cpesa rpymmamu mo 2-4
Jexar Oeble XpSILEBbIE KIETKH C
TEMHBIMH  SApaMHA. MEXKKIETOUHOE
BEILIECTBO OKpAlIeHO B PO30BBIN
nBer, 0Oojee HMHTEHCHUBHEINA BOJIM3H
kierok (Emmcees, puc. 48; HoBukos,
Cesrenko, c. 122, puc. 80).

.| To xe

IIpenapar:
BOJIOKHA
PBIXJIOW  CO-
€IMHUTEIb-
HOU TKaHHU

PaccmoTtpers mpu  Manom
YBEIUYEHUN CETh AIIACTHYECKHX
BOJIOKOH DBIXJIOW COEJUHUTEINb-
HOM TkaHM. HailTu komiareHoBble
BosiokHa. [Ipu OGonbmiom yBenu-
YCHWW HAWTH KJIETKH COCIMHHU-
TeJIbHOW TKaHW ((puOpoOIaCThI),
BHUMATEIBHO pPAaCcCMOTPETh BO-
JIOKHA.

DnacTUYEeCKUEe BOJOKHA TOHKHUE,
OKpalIeHbl YEPHBIM, IPsIMBIC, Tepe-
CEKAalT TII0Jie 3pEHUus B pPa3HbIX
HarpaBJeHUsX, obpaszys cetb. Koi-
JIar€HOBBIE BOJIOKHA TOJICTHIE, U3BU-
JIUCTHIC, CBETJIBIE, PACTIOJIONKEHBI 00-
nee penko, He BerBsATcA. Kiletku
OKpaIIeHbI B CEphI IBET, OUEPTAHUS
KJIETOK IIJIOXO PAa3IMYUMBI, XOPOULIO
BUJIHBI $JIpa, OKpaIlIeHHBIE B CEpo-
¢uonerosriii 1Ber (Emucees, puc.
34; HosuxkoB, Carenko, c. 38, 111,
puc. 73a).

.| To xe

[Ipenapar:
CHUMILJIACT —
MOTIePEeYHO-
1oJIocaThie
MBIIIICYHBIC
BOJIOKHA
(cpe3 s13pIKa)

I[Ipy wmanoMm  yBeaM4YEHUH
HalWTH MPOJOJBHO CpPE3aHHbIE
MBIIIeUHbIEe BOJIOKHA. [Ipu 601b-
IIOM YBEIUYEHUH pPACCMOTPETH
OTJIEIbHOE MBIIIEYHOE BOJIOKHO
(cuMIIacT), HAWTH MHOTOYHC-
JICHHBIE siApa. 3apucoBaTh ydya-
CTOK BOJIOKHA, OTMETHUTH SIPA.

IIpononbsHO, MONEPEYHO WU KO-
CO CpE€3aHHBIE ITYYKH MBIILIEYHBIX BO-
JIOKOH 3aHUMAlOT OOJbIIYyI0 YacTb
npenapata. llpomonsHO cpe3aHHBIE
BOJIOKHA BBITJISJAT JIEHTAaMU pa3HOU
JUIHBL. B OoJee CBETJIBIX BOJIOKHAX
BUJHA TOINEpeyHas HCUYEPUYEHHOCTbD,
no mnepudepuu BOJIOKHA — MHOTO-
YHCJIEHHbIE TEMHBIE BBITSIHYTHIE ]Ipa
(Enucees, puc. 60; HoBukos, Cas-
TEHKO, ¢. 39, puc. 21).

KoHTpoJbHbIE BONPOCHI
1. Kakyto ¢opmy Morytr umerh kietku? CBsizaHa U ¢GopMa KIETKU C BBINOTHSIEMOMH
dbyakuueit? [IpuBeaure npuMepsl.
2. Kakue MeXKIJIETOUHbIE CTPYKTYpPbI BCTPEYAIOTCS] B COCTaBE TKaHEM?
3. Yro Takoe CUMILIACT?

Jlutreparypa
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Anmazos U.B., Cytynos JI.C. ATiac o rucToJIOTHH U SMOpHOIOTHU: YuebHoe mocodue.
— M.: Menumuna. 1978.
Emucees B. I'., Adanacse 10. U., KotoBckuii E. ®. Atnac MUKpOCKOTTIMYECKOTO CTPOE-
HUSI KJIETOK, TKaHeW u opraHoB. — M.: Menununa, 1970.
HoBukoB A. U., Cesarenko E. C. PykoBoJcTBO K 1a00paTOPHBIM 3aHATHSIM MO THCTOJIO-
U ¢ ocHOBaMu 3MOpuosioruu. — M.: [Ipocsemenne, 1984.
[Ipaktukym no uuronoruu / o pex. 0. C. YUennosa. — M.: Uzn-Bo MI'Y, 1988.
Camyces P.II. ATnac mo HUTONOTHHU, TUCTOJIOTHH U dMOpuoorun. — M.: Onukc: Mup u
O6pazoBanue, 2006.

3AHSTHE 3

Tema: «O06mas MophoIOTHS KIETKH. XUMUYECKHI COCTAB KICTKI
Henu 3ansaTus: [IpeacraButs 0611y10 Mop(hoIoruio KUBOTHOHM KieTku. HayuuThes pac-
M03HABATh B KJIETKAX PO U LIUTOILIA3MY.

Bomnpocsl 111 caMONIOATOTOBKH

1. [loHsTHE O KJIETKE KaK CTPYKTYPHOU U (PyHKIIMOHAIBHOM €IMHUIIE )KUBOTO.

2. O0mas opranu3aius KJIeTKH.

3. Pa3znooOpasue dopm, pasmMepoB U QYHKIHH KIeTOK. OTIIMYUS PACTHTEIBHBIX U JKU-
BOTHBIX KJIETOK. OTINYMS KJIETOK 3YKapUOT U IPOKAPUOT.

4. X¥IMUUYECKHI COCTaB JKMBBIX KJIETOK. OYHKIIUU OCHOBHBIX KJIACCOB OPTraHUYECKUX CO-
eanHeHul (0eTKOB, IMMUAOB, YIIIEBO0B, HYKJICHMHOBBIX KHCIOT) B KJIETKaX.

X0 caMOCTOSITEJIbHOM PadoThI

TI0 DJIEKTPOH-
HOW MHKpO-
dororpadun

Mopel B sIJIEPHOM 000JI0UKE,
MHUTOXOHJIPHH, 3HJOILIA3Ma-
THYECKYIO CETh, KOMILIEKC
Tonpmxu.

3ananue O0beKT IIporpamma neiicTBuii Bo3MokHbIe OPHEHTHPBI
2 3 4 S

Paccmotpets |IIpenapar: knet- | Haiitu Ha mManoM u 607b1ioM | OTHOCHUTENBHO KPYITHBIE MHOTO-
C TIOMOUIBIO | KU MTEYEHHU aKCO- | yBEIIMICHUHU TeMaTOLUTHI | YTOIbHBIE ~ KJIETKH  IeYeHHU
CBETOBOTO J0TIA (KJIeTKHU TeYeHn). 3apucoBaTh | OKpalleHbl B 0JIeHO-PO30BBIii
MHUKPOCKOTIa HECKOJIbKO KIIETOK, OTMETHUTH | IBET, siapa (uoneroBrie (Emmce-
TUTTUYHBIE PO, SAPBIIIKH, IUTOIUIA3-|eB, puc. 3; HoBukos, CBATEHKO,
KIIETKHU KH- My, TpPaHUIbl MEXy KIIEeTKa- |c. 8, puc. 2).
BOTHBIX MH.
N3yunth DneKTpoHHas Haittu  wa  ¢ororpaduu: | CMm. obo3HaueHuss Ha ¢oTorpa-
TOHKOE CTPO- | MUKpodoOTOrpa- |miaasMaleMMy, LUTOIIIa3My, | GUH.
enue kietku | pus (Puc. 1) SIpO, SAJEPHYI0 000J0UYKY,

BreimoaHuTh CaMOCTOSATCIIbHYIO pa60Ty «XHUMHYECKUN COCTaB KIETKI

CamocrosiTenbHas padoTa « XMMUYECKUN COCTaB KICTKIY

Pabora B ManbIxX rpynmax.
3ananue 1.

1) [aiiTe Ha3BaHUE Ki1acca COCTUHEHUI.

2) TlpuBenuTe MpUMEPHI TAKUX COCAUHEHNH, COMEPIKAIIMXCS B KIETKaxX (He MeHee 5)
3) Onuimre OMOTOTHYECKYIO POJIb OTHX COCTUHEHUH




4) Kak Ha3bIBAacTCs MPOIIECC CHHTE3a 3TUX COCMHEHUH U3 HEOPTaHMIECKUX KOMITOHEHTOB B

PACTUTCIIBHBIX kneTkax? B kakux opraHouziax oH OCYHICCTBJ'IHCTCH?

3amanue 2.
1) JlaiiTe Ha3BaHME KJ1acca COCAMHEHUH.

ﬁ“‘t .o e > .
fffﬁwwmx-:: ""v
7 'ri-b
Ccd‘.ﬁ

il

AMHUNONEKTHH InuKored
2) Uro siBisieTCS MOHOMEPOM B 3THX COCANHCHUSIX?
3) IlpuBeanTe NpUMEphl TAKUX COSANHEHHIA, COJICPIKAIUXCS B KJIETKaxX (He MeHee 3)
4) Onuiute GHONOTHYECKYIO POJIb THX COCAUHEHUIA.
5) T'ze B KJI€TKaX CHHTE3UPYIOTCSI ATH COCTMHCHMUS?

3amanue 3.
1) JlaiiTe Ha3BaHMeE KJIacca COEAMHEHMIA.
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3) Omumrre GHOIOTHYECKYIO POJIb ATUX COSTUHEHHI
4) Kak Ha3pIBaeTCs CIEAYIOIIAs PEAKIUs U COSTUHEHUE, 00pa3yoleecs B ee pe3ysbrare?

CH,—0—C—R
CH,—OH 0
CH—OH +3RCOOH—"-"— L 3H 0 + CH—0—C—R .
KapOoHOBasS I
CH,—OH KHCJI0Ta (0]
rIHIepHE CHZ—O—‘ R
0

CJIOKHBIN 3(Hp

3ananue 4
1) JlaiiTe Ha3BaHME KJIacca COCAMHCHUH.
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2) Omnummte GHONIOTHYECKYIO POJIb ATUX COSTUHEHHI
3) I'zme B KJIeTKE CHHTE3UPYIOTCS 3TH COCAMHCHUS?

3amanue 5
1) JlaiiTe Ha3BaHMeE KJIacca COEAMHEHMIA.
KapBokcuneHan
rpynna H
-Auﬁnérpw-lna -
H
H
H

Rl 9 |

Paaukan

2) Onuimre GHOJIOTHYECKYIO POJIb ATUX COSTUHEHHI
3) I'me B KIIETKE CHHTE3UPYIOTCSI ATH COSTUHEHUS?

3ananue 6
1) MMaiite Ha3BaHME Kacca COCANHEHHUIA.
MuornoouH

2) JlaiiTe MOSICHEHUS K PUCYHKY HUKE.

S T R e

MepBU4HAR CTPYKTYpa BropuuHas cTpyKTypa

@ g

TpeTHuHaA cTpyKTypa YeTBepTHUYHAR CTPYKTYpA
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3) Omnuimre OHOIOTHYECKYIO POJIb DTHX COETUHEHNI
4) T'1e B KJIETKE CHHTE3UPYIOTCS 3TH COCTUHCHNU?

3amanne 7

1) [laiiTe Ha3BaHUE Ki1acca COCTMHCHHM.
(0]
|| OCHOBaHue
/4\
5 NH
OprodhoctopHas | | 3
Kucnota OH 6 2
NS
: SN o
O—P—O0—5" 1
| O~
4% 1* N-rnukoauaHas
OH » 4 cBs3b
?*_T,
HO OH pubosa
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2) Kakwe BHIIbI a30THCTBIX OCHOBAHHUIN BCTPEUAIOTCS B COCTABE STHX COCTUHEHHIA?
3) Kakwue BHJbI caXxapoB BCTPEYAIOTCS B COCTABE ITUX COCTMHCHHINA?
4) Onuiute GUONOTHYECKYIO POJIb THX COCANHCHUIA.

Lrosun -

3ananue §
1) JlaiiTe Ha3BaHMeE KJIacca COEAMHEHMIA.

2) Onuuute GHOJIOTHYECKYIO POJIb ITUX COCAUHEHHH.
3) I'me B KIIETKE CHHTE3UPYIOTCS 3TH COSAUHEHMUS?

4) Yem ormuarorcs o cocrasy PHK u JTHK?

5) Kaxkwe Buasr PHK BeTpewaroTest B KiteTKax?

Tema 3. buonornueckre MeMOpaHbl

3AHSATHE 4

Tema: «CTpykTypa U QyHKIUH IJIa3MaJIEMMbI»

Hesn 3ansaTus: 1. U3yuyuTs MoJIeKyIsipHOE CTPOSHHE KIETOYHBIX MEMOpaH.

2. Hayuutbcs paznudyath MeMOpaHHbIE CTPYKTYpPBI Ha TOBEPXHOCTH KJIETOK — MUKPOBOP-
CUHKH, TUIa3MOJECMBI, IECMOCOMBI.

Bomnpocek! 11 caMONOATOTOBKH

1. MemOGpanHbie unuab: Gocoaunuast 1 crepouibl. CBOMCTBA TUMTUAHOTO OUCIIOS.

2. MeMmOpaHHbIe O€lIKH, X pacloioKeHrne B MeMOpaHe U (PYHKIIHU.

3. Pacnionoxenue v GyHKIIMU YTIIEBOJIOB B COCTaBE MEMOpaH.

4. Ctpykrypa v (QyHKIIUH TIa3MaJIeMMBbl. TpPaHCTIOPT BEIIECTB Yepe3 MazmMaieMmy. Pe-

OCIIIMA.

5. Tlpou3BoHbIE TIIIA3MaJIEMMbl: MUKPOBOPCHHKH, MHEIIMHOBAsE 000JI0OYKAa HEPBHBIX BO-
JIOKOH. MeXKJIETOUYHBIE KOHTAKTHI.

Xo0/1 caMOCTOATEJIHLHOMH PadoThI

3aganue O0beKT IIporpamma neiicTBuit Bo3MoKHbIE OpHEHTHPbI
2 3 4 S
Paccmotperts | Ilpenapar: Haiitu Ha manoM u GonbiioM | OTHOCUTENTBHO KPYITHBIE MHO-
C TNOMONIBIO | KJICTKU TICYCHU | YBCIIMYCHUN rCTIaTOUUTLI | TOYT'OJIBHBIC KIJIICTKHU ICYCHU
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CBETOBOTO aKCOJIOTIIA (K7IeTKH TedeHu). 3apuco- | OKpalieHbl B OJICTHO-PO30BBINA
MHUKpOCKOIIa BaTh HECKOJBKO KJIETOK, OT- | LBET, siipa ¢uonerosbie (Emm-
TUMIWYHBIC METHUTh SIAPO, SAPBIINIKH, LU- | ceeB, puc. 3; HoBukos, CBsiTeH-
KJIETKH  KHU- TOIUIa3My, TPaHHULBI MEXIY | KO, C. 8, puc. 2).

BOTHBIX KJIETKaMHU.

N3yuuth DJNIeKTpOHHAs Haiitu wa  dororpadum: | CMm. oOo3HaueHus Ha Qororpa-

TOHKOE CTPO- | MUKpooOTOrpa- | IaazMaieMMmy, LUTOILIA3MY, | Guu.

eane kietku | pus (Puc. 1) AOpO, SIEpHYI0 000JIOUKY,

1o JJIeK- Nophel B AJEpPHON 000JI0UKE,

TPOHHOU MUTOXOHJPHUH, DHJIOIIA3Ma-

MUKpPOGOTO- TUYECKYI0 CE€Th, KOMILIEKC

rpadun I"onbxu.

N3yuuth Cxewmsl (Puc. 2) | U3yunts 00beMHYIO cxeMy | CM. IOANMUCH K CXEMaM.

CTpOEHHE CTpOCHUS I1a3MaleMMbl

JIa3ManeM- (Puc. 2 6). 3apucoBats mioc-

MBI KOCTHYIO CXEMY CTpPOECHHS

masmaneMMsl (Puc. 2 a).

Paccmotpets | DnekTpoHHast Halitnu MUHKpOBOPCHMHKHM Ha| MHUKpPOBOPCHHKM — TOHKHE BBI-

MeMOpaHHbIe | MUKpO(OTOrpa- | auKadbHOW  TMOBEPXHOCTH | POCTHl  LIUTOIIA3MbI, OJIEThIC

CTPYKTYPBI ¢usi:  Mukpo- | KiieTkd. 3apucoBaTh KJIETKY C | IUIa3MaleMMOM.

KJIETOYHOM BOPCUHKH Ha | MUKPOBOpPCUHKaMu.  Bprsic-

IIOBEPXHOCTU | IOBEPXHOCTH HUTh (YHKIIMM MHUKpPOBOPCH-

KJIETKH KHILeY- | HOK.
HOTO BIUTENNS
(Puc. 3).

To xe DNeKTpOHHAs Haiitu na puc. 4: nuroras- | JlecMocomMbl BUHBI KaK TEMHBIE
MHUKpO(OTOrpa- | My U IJIa3MajleMMbl KOHTAaK- | yTOJIICHNUsS Ha TpaHUIE JBYX
¢usi:  JlecMoco- | TUPYIOUIMX KJIETOK, JecMo- | IuiasmaieMM. OT jaecMocoM B
Ma Ha TPAaHHULE | COMBI, MHUKPO(UIAMEHTHI. | TOJILY LUTOIIa3Mbl  TSHYTCS
MeMOpaH JBYyX | 3apucoBaTh  KOHTaKTUPYIO- | TOHKUE HUTH — MUKpPO(HIaMEH-
COCEHUX KJe- | € KIETKH, OTMETUTH Je- | ThI.

TOK TPHU3MaTHU- | CMOCOMBI, MHKpO(dUIaMEH-
YECKOr0 JIUTE- | THI.
mus (Puc. 4).

To xe OneKTpoHHas Haiitn Ha puc. 5: xietku, ux | Ha puc. Sa nnasmonecmsl, cpe-
MUKpoQoTOrpa- | siipa, KJIETOYHbIE CTEHKH, | 3aHHbIE MPOJIOJIBHO, BUJIHBI KaK
¢us:  [lnasmo- | mma3monecMbl.  3apUCcOBaTh | IUTOIUIA3MATHUECKUE MOCTHKHU
JECMbl  MEXIY | KOHTAKTUPYIOIIUE  KIIETKH, | MeXAY ABYMsI pPacTUTEIbHBIMU
JIBYMsl  pacTH- | OTMETUTh IJIA3MOJECMBI. kinerkamu. Ha puc. 56 (mome-
TEJIbHBIMHU pEUHBI Cpe3 uepe3 IuIa3Mo-
kinetkamu  (Puc. JIECMBbI) OHU BUJHBI KaK CKOILIE-
5). HISI TCMHBIX TOYEK.

KoHTpoJibHbIE BOIPOCHI

1. Yro Takoe »KHIKOCTHO-MO3aUYHAS MOJIENb CTPOCHH KieTouHoi MeMmOpanbl? [Touemy
OHa TaK Ha3bIBaeTCs?

2. YeM oTnuyaercs riazManieMMa OT BHYTPUKIIETOUHBIX MeMOpaH?

3. Tloyemy BHENIHSIS ¥ BHYTPEHHSSI CTOPOHBI IIA3MaJIEMMbI OTIUYAIOTCS TIO CTPOCHUIO?
Kaxoe 3nHauenue 3To uMeeT Juist KJIeTKU?

4. TloueMy MHKPOBOPCHHKH HaXOJATCS Ha CBOOOAHOW MOBepXHOCTH KieTku? C Kakoi
(GYHKIMEH KIETOK CBA3aHO HAIMYNE MUKPOBOPCHHOK?

5. Kakwue eme cTpykTypsl MEMOpaHHO!N TTOBEPXHOCTH BaM U3BECTHBI?

6. Kakue cymecTBylOoT BUABI MEKKIETOUHBIX COSAMHEHUI?




Jlureparypa
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Emucees B. I'., Adanacees 10. U., KotoBckuii E. @. ATinac MUKpOCKOITMYECKOTO CTPOSHUS
KJIETOK, TKaHEeW u opranoB. — M.: Menununa, 1970.
Hosuxor A. U., Cearenko E. C. PykoBoacTBO K 1a00paTOPHBIM 3aHITHSAM IO THCTOJIOTHN
¢ ocHoBam# 3MOpuosioruu. — M.: [Ipocsemienue, 1984.
Bepemaruna, B.A. OcHoBbl o0m1eit iutosioruu / B. A. Bepemaruna. — 3-e u3a., crep. — M.:
Axanemusi, 2009.
Jlenuenko, E. M. Iuronorus, rucronorus u smopuosorus / E. M. Jlenuenko. — 2-e 3.,
ucrnp. u gon. — Mocksa: M3narensctBo KOpaiit, 2022.

Tema 4. CTpykTypa ¥ pyHKIMH HuToIa3mMebl. KileTounble BKIIOYEHUA

3AHSATHE 5

Tema: «uT030/1b M KICTOUYHBIC BKIIOUCHHS
Hesmm 3ansaTus: 1. U3yuuts coctaB U GyHKIUHN LUTO30I1s (THAJIOMIIA3MBI).
2. C momMouipi0 CBETOBOTO MHUKPOCKOMNA MICHTH(GUIMPOBATH PA3TUYHBIC BUBI BKIIIOYE-
HUI B HUTOIUIa3Me KJIEeTOK. [IpeicTaBiATh UX 3HaU€HHE B KIIETKE.
Bonpocs! 1J1s1 caMonoaAroToBKH
1. Ctpyktypa u (PyHKIIUU IIUTOIIA3MBI.
2. Kimaccudukanus KJICTOYHBIX BKIIOYSHUH 110 XUMHUECKOMY COCTaBY U (DYHKIIHSIM.
X0 caMOCTOSITEJIbHOM PadoThI

3ana- Oo0bekT IIporpamma neiicTBuii Bo3MokHbBIE OPHEHTHPBI
HHe
2 3 4 S

Pacemor- | IIpenapar — Haiit mpu manoM yBenudeHur | MHOrOyroJibHbIE KJIETKH OKpalie-

peTh B JKUPOBBIC KJIETKH [I€4€HH, ITPHU O0JIbIIOM HBI B CBETJIO-PO30BBII LIBET, Apa

rpenapare |BKIIOYEHHs B | yBEJIMYEHHH PACCMOTPETh sAApa | — ApKo-ManuHoBbIe. Karum xupa

KJIETOUHBIE | KJIIETKAX Ie4e- | KJIETOK, TPaHULIbI MEXY KJIET- MHTEHCUBHO-YEPHBIE, XOPOLIO 3a-

BKJIIOUE-  |HM aKCOJIOTJISI | KaMH, BKJIFOUEHHUS KHUPaA. 3apHCcO- | METHBI y’Ke€ IPU MaJIOM yBelnde-

HUs pas- BaTbh HECKOJIBKO KJIETOK, OTME- Huu. (HoBukos, CBsiTeHko, c. 19,

JTUYHON TUTh SAPO, LIUTOIIA3MY, Kalull | puc. 8)

ITPUPOJIBI KUPA.

To xe IIpenapar — Haiitu npu manom yBenuueHu | Sapa kieTok okpaiieHsl B puosie-
YIJIEBOJHbBIE | KJIIETKH [EYEHH, IPHU OOJIBIIOM TOBBIN LIBET, IIIBIOKU INIMKOT'€HA —
BKJIFOUEHUS YBEJIMUEHUH PACCMOTPETH siipa | IPKO-KpacHbIE WIA MAJIMHOBEIE,
(BKJIIIOYEHMS] | KJIETOK, IPAaHyJIbl IJIMKOT€Ha B 3aMOJHAIOT MOYTH BCIO IIUTOIIA3-
TJIMKOT€Ha) B | HUTOIIa3Me. 3apucoBaTh He- my (Enucees, c. 16, puc. 9; HoBu-
KJIETKax Mevye- |CKOJIbKO KJIETOK, OTMETUTH ]1po, |KoB, CBATEHKO, c. 23 , puc. 10).
HU aKCOJIOTJIA | IUTOILIA3MY, BKIIFOUEHHS TJIUKO-

reHa.

To xe IIpenapar — Haiitn npu manom yBennuennn | Ha kpato cpesa B 1-2 cios pacno-
OeNKoBbIE CEKPETOPHbIE KJIETKH, MPU O0JIb- | JIOKEHBI TOBOJIBHO KPYITHbIE
BKJIIOUYEHUS — | IOM YBEJIIMYEHUH PACCMOTPETh | OBAJIbHBIE KJIETKU. B 1ieHTpe
CEKpETOpHbIE | SAApa KIETOK, OEIKOBBIE TPaHyJIbl | KIETKH XOPOILO Pa3IuduMO
I'paHyJibl B B LIMTOILJIa3Me. 3apuCcOBaTh He- OKpyrI0€, (PHOIETOBOE AAPO; 1IH-
KJIeTKax JIel- | CKOJIBKO KJIETOK, OTMETHTH S/Ip0, | TOIUIa3Ma 3al0JHEHA CUPEHEBBIMU
JIMra KOXKM aK- | IIUTOIIIa3My, OEJIKOBBIE BKIIOUe- | rpanyiaamu cexpera (Enmcees, c.
COJIOTJIS HUSL. 15, puc. 7; HoBukoB, CBSITEHKO, C.

26, puc. 13).

To xe [Ipemapar — Haiitn npu manom yBenuuenun | baactoMepbl — KpynHbIe Hempa-

KEJITOUHBIE KJIETKH — OJ1aCTOMEpBI, B UX K- | BUJIbHOU (OpMBI KIIeTKU. B Heko-

BKJIFOYCHHS B
6racromepax

TOILTa3Me PaCCMOTPETh TPAHYIIbI
xentka. [Ipu Gobiiom yBennye-

TOPBIX BUIHBI CBETJIbIE OKPYTJIbIE
sapa. [luromna3zma 3amnonHeHa
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ampuounit HUU TTOAPOOHEE U3YUUTH TMpera- | KeITO-KOPUUHEBBIMU 36pHAMHU U
pat. 3apucoBath 1-2 kleTku, oT- | rpanyiamu xxentka. (HoBukos,
METHUTD SJIPO, KENTOUHBIC BKIIO- | CBATEHKO, C. 24, puc. 11)
YCHUSI.
To xe [Ipenapar — Haiitu npu manom yBenuueHun | KileTKu ¢ CUJIBHO BETBAIIMMUCS
MMUTMEHTHBIE | MUTMEHTHBIC KJICTKH, IPH 00JIb- | OTPOCTKAMHU, SiAPA CBETIIBIC, BU/I-
BKJIIOUEHUS B | IIOM yBEJIMYEHUH PACCMOTPETh B | HbI HE BO BCeX KileTKax. B muro-
xpomaTtodopax | IMTOIIa3Me 3epHa MUTMEHTA Me- | TJIa3Me Pa3IMuMMbl KOPUYHEBHIE

KOX>XH 10JI0Ba-
CTHUKa

JJaHWHA.

3epHa nurmenTa (Enucees, c. 15,
puc. 8; HoBuxos, CBsiTeHKoO, C. 26,
puc. 14).

KOHTpOJ’[LHbIe BOIIPOCHI

1. Yem OT/IMYAOTCS BKIIFOUEHUS OT KJICTOYHBIX OPTaHOUI0B?
2. Kakue BuIbl BKIIFOYEHUN BbI 3HAeTe?

Jlureparypa

Emucees B. I'., Adpanacse 10. U., KotoBckwii E. ®. Atinac MUKpOCKOTTYECKOTO CTPOE-
HUSI KJIETOK, TKaHel u opraHoB. — M.: Menununa, 1970.
HoBuxoB A. U., Carenko E. C. PykoBoacTBO K 71a00paTOPHBIM 3aHITHSM O THCTOJIO-
U ¢ ocHOBaMHM 3MOpuosioruu. — M.: IIpocsemenne, 1984.
[Ipaktukym no uuronorun / mox pex. 0. C. Yennosa. — M.: Uzn-Bo MI'Y, 1988.
Camyces P.I1. ATnac mo quToa0ruu, TUCTONOTHHA U dSMOpuosoruu. — M.: Onukc: Mup u
O6pazoBanue, 2006.

Tema 5. MemOpaHHbIe OPraHOU/bI.

3AHSATHE 6

Tema: «MemOpaHHbBIE OPTaHOUABI»
Hesm 3anaTus: 1. U3yunTh cTpoeHne MEMOPAHHBIX OPraHOMJIOB IIUTOIJIA3Mbl B CBSI3H C
uX pyHKUIUAMU.
2. PaccMoTpeTh MEMOpaHHbIE OPTaHOU/IbI, BUUMBIE C MIOMOLIbIO CBETOBOI'O MHUKPOCKO-
na.
Bonpocs! 1J1s1 caMONIOAT0TOBKH
1. Knaccudukanus opraHou10B IUTOIUIa3Mbl (MeMOpaHHbIE 1 HEMEMOpPaHHbIE; OOIIETo U
CHELHATbHOTO Ha3HAYEHUS ).
2. Ctpoenne u (PyHKIIUM MEMOpPAHHBIX OPTaHOMJIOB: YHJOIUIA3MATUYECKON CETH, KOM-
riekca ['onppku, MUTOXOHIPUM, IIIIACTHL, IN30COM U MUKPOTEJIELL.
Xo0/1 caMOCTOATEJIHLHOMH PadoThI

3ana- Oo0bekT IIporpamma neiicTBuit Bo3Mo:KHBIE OpHEHTHPBI
HHE

2 3 4 o)
N3yuutrs | OnektponHas |Haiitu u paccmorpets rpanymsip- | CM. moanucu K puc. 6, TEKCT U
CTpOoeHHE |MHUKpPOGOTO- |HbIE U arpaHyJsipHbIE YYaCTKU WJUTIOCTPAIK B YUeOHUKE.
OIIC B rpadus SHAO- | dHAOIIA3MaTHIECKON ceTH. BhI-
CBSI3M C €€ |IJJa3MaTH4e- | SCHUTH UX POJIb B CUHTE3€E Oell-
byHKIUSA- | CKO ceTH KOB, JIUIIUJOB, YIJIEBOJOB.
MU (puc. 6), cxema

CHHTe3a OerKa

Pacemor- | IIpenmapat — Haiitn npu manom yBennuenun | Kietku (Tena HelipoHOB) oKkpaiiie-
peTh B KOMILIEKC KPYIIHBIE OKpYTJIblE KIETKU. [Ipu | HBI B CEpO-KENTHIH LIBET, AApa
npenapare |[onbmxu (B OOJIBLIIOM YBEIMYEHUH PACCMOT- | CBETJIBIE, C KPYIHBIMH SIPbIILIKA-
MeMOpaH- | KJIETKaX CIHH- | PETh B HUX SIIPO C SAPHILIKAMU U | M. JIMKTHOCOMBI (KOMILIEKC
HBIE Opra- |HOMO3rOBOTrO | KoMIUIEKC ['oibaku B nuTonias- | 'oabaku) OKpalleHbl B YepHbIN
HOUJIBI y311a) Me. 3apHCcOoBaTh HECKOJIBKO KJIE- | LIBET, PACIIOIOKEHBI BOKPYT A1ipa
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TOK, OTMETUTh B HUX SAPO, LIUTO-
m1asMy, annapar ['oboku.

(Enucees, c. 14, puc. 5; HoBukog,
CasiTeHKo, c. 16, puc. 6).

PaccMmor-
peTh B
npenapare
MeMOpaH-
HBIE Opra-
HOMIBI

[Ipenapar —
MHUTOXOHIPUHU
(XoHapHOCO-
MBbI) B KJIETKaX
KHILIEYHOTO
SIUTENNS ac-
Kapubl

[Ipu masioM yBEIMUEHUU HAUTH
BBITSIHYTHIC IUJIMHAPUICCKIC
KJIETKU KUILIEYHOTO IUTEIHS.
[Tpu GonbIIOM yBETHMUYSHHUH pac-
CMOTpPETH B HUX SApPa U XOHJIPHO-
COMBI. 3apHuCOBaTh HECKOJIBKO
KJIETOK, OTMETHUTb B HUX SIJIPO,
LUTOIJIa3MYy, MUTOXOHAPUH.

Bricokue npu3zmMaTH4ecKre KICTKH
AIUTEINS OKPAIICHBI B CBETJIO-
KOPUYHEBBIN IIBET. Sapa okpyr-
JIbl€, CBETJIbIE, CIIBUHYTHI K OCHO-
BaHMIO KJIETOK. MUTOXOHAPUH
OKpaIICHbI B 3€JICHOBATHIN WU
MaJIMHOBBIH IBET, PACIIONIaratoTCs
BBIIIE U HIKE fAJIpa, UMEIOT BU/T
KOPOTKHUX MAJIOYEK WJIH 3€PCH
(Enucees, c. 13, cxema IV, puc. 11
r; HoBukoB, CBsiTeHko, c. 15, puc.
5)

Bonpocsl 1151 pa60oThI B MaJIbIX FTpynnax

1. Kakue MeMOpaHHbIE OpraHOUbl MOYKHO PACCMOTPETH C ITOMOIIBI0 CBETOBOI'O MUKpPO-
ckona? Kakue opranouipl ObUTH OTKPBITHI C TOMOIIBIO 3JIEKTPOHHOTO MUKpOCKOoMa?

2. Kakue opraHouibl y4acTBYIOT B CUHTE3€ U TPAHCIIOPTE BEILIECTB?

3. HazoBuTe GyHKIMH SHOOMIa3MaTHYECKON CETH, amnmnapara [ oiabmKu.

4. Yro Takoe JTM30COMBI, KaKyl0 ()YHKIIUIO OHU BBIITOJHSIOT?

5. PacckaxuTte o cTpoeHUd U QYHKIUSIX MUTOXOHIPHIL.

Jlureparypa

Emucees B. I'., Adanacees 10. U., Kotorckuii E. @. ATiac MUKPOCKOITUYECKOTO CTPOE-
HUS KJIETOK, TKaHel u opraHoB. — M.: Menumuna, 1970.
HosukoB A. U., Ceatenko E. C. PykoBoACTBO K J1aOOpaTOPHBIM 3aHATHSIM IO TMCTOJIO-
UM ¢ OCHOBaMHU sMOpuosnoruu. — M.: Ilpocsemenue, 1984.
[Tpaktukym no uuronoruu / nox pea. 0. C. YUennosa. — M.: Uzn-so MI'Y, 1988.
Camyces P.II. ATtnac no quTonaoruu, rucTonoruu u sMopuonoruu. — M.: Onukc: Mup u
O6pazoBanue, 2006.

3AHATHE 7

KOJ’[J’[OKBI/IYM Imo TeMe <(M€M6paHHI>Ie OpraHouJAbI U UX POJIb B 3BOJIOIHH KIETOK»

CoNoR~WNE

Bonpocs! 1i1s1 06cyxneHust
Crpoenue u GyHKLIUHU SHAOIUIA3MAaTHYECKOTO PETUKYITyMa.
Crpoenue u ¢pyHkiuu anmnapara ['oiabaku.
CrpykTypa 1 GyHKIMHU JIU30COM U MUKpOTENel (MTePOKCUCOMBI, TTTHOKCHCOMBI).
CtpoeHue u GyHKIIMM MUTOXOHAPHUH.
Crpoenue U GyHKUUH IIIACTU]L.
OHI0CcUMOMOTHYECKAs TUIIOTE3a TPOUCX0XKIEHUS ABYMEMOPAHHbBIX OpPTraHOUIOB.
CpaBHeHuE OpraHu3alyy KIETKHA 9yKapuoT U IPOKAPHUOT.

3HaueHue BHYTPUKIETOYHBIX MEMOPAH IS SBOJIIOLIMU SyKapuoT.

CriennanpHble MEMOpaHHBIE OPTraHOUABI TPOCTEHIITHX.

Jlureparypa

Bepemaruna, B.A. OcHoBbl 06mieli rutonoruu / B. A. Bepemaruna. — 3-e u3f., ctep. —
M.: Axagemus, 2009.
Jlenuenko, E. M. uronorus, rucronorus u smopuonorus / E. M. Jlenuenko. — 2-e u3 .,
ucnp. u gon. — Mocksa: U3znarensctBo FOpaiit, 2022.
Yennos, F0.C. Beenenue B kinetounyro ouonoruto / FO.C. YennoB — M.: AkaJieMKHHTa,

2005.

Tema 6. CTtpoenue naTepdasHoro ssapa, XxpoMOCOMHBIN aNnapaTt KJIeTKH

3AHSATHUE 8

Tema: «Sapo 1 XpoOMOCOMHBIH anmapar KIeTKW»
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Henu 3ansaTus: 1. PaccMoTperh Ha MUKpoIpenapatax ¥ MUKpoQoTorpapusx U U3y4uTh
CTPOEHHUE si/Ipa KJIETKH 3yKapHOT.
2. 3y4uTh XUMHUYECKHI COCTAB U CTPYKTYPY XPOMOCOM 3YKaPHUOTUYECKON KIIETKH.
Bonpocsl 1J151 caMONIOATOTOBKH
1. Ctpoenne u GyHKIUH Aapa KIETKH B IEpUOJ HHTEp(]a3bl.
2. Crpykrypa JJHK.
3. benku xpomocom.
4. CrtocoObI YITaKOBKH XPOMOCOM.
5. PaznoBugHoctu PHK B knetke
X0 caMOCTOSITEJIbHOM Pad0ThI

3ana- O0BeKT IIporpamma aeiicTBuii Bo3MoxkHbIE OpHEHTHPBI
HHe
2 3 4 5
[Ipoananu- | TaGnuna: Haiitu: mHapyxHyto snepryto |[loamucu k Tabmune, TEKCT U HILIIO-
3upoBaTh | “YiupTpamuk- |MeMmOpaHy, BHYTPEHHIOIO | CTpalliU B yueOHUKE
CXeMy POCKOIIUYECKOE [ MEMOpaHy, SAEpHBIE TOPBI,
CTPOEHHUS |CTpPOEHHE s[I-|KapuoIUla3My, Y4YacTKU TreTe-
aqpa. pa” pO- U PYXpOMaTHHA, SAPBILI-
KH.
N3yuuts Tabauua: Haiitn: mmeun xpomocowmsl, [[loamucu k Tabmuie, TEKCT W WILIIO-
ctpoerue | “CTpykTypa LHEHTPOMEPY, BTOPUYHBIE TI€- |CTPAllMU B YUeOHHKE
XpOMOCO- | XpOMOCOM”’ PETSKKH, CIHYTHUK XPOMOCO-
MBI MBI, XpOMAaTHU/Ibl, XPOMOHEMBI,
JHK, rucToHBI.
Paccmor- | IIpenapar: Paccmorpers Ha wmanom  u|Oxpyribie HEOONBIINE KIETKH, IIUTO-
petb 6e3b-|KpoBb uenoBe-|0O0JBIIOM YBEIMYEHUH SPUT-|IUIa3Ma OKpalleHa B KPAacHBIM IIBET,
sJIepHbIe, |Ka POLIMTHI YeNIOBEKa — BBICOKO- | MHTEHCUBHBIA 1O mepudepuu u cia-
HECroco0- nuddepeHMpoBaHHbIe KIET- |Oblif B 1leHTpe kieTku (Enucees, puc.
HBIE K pa3- KM, JHIICHHBIE siapa. 3apuco- |29, c. 35; HoBukos, Cesrenko, ¢. 103-
MHOEHUIO BaTh HECKOJIbKO KieTok. B|104, puc. 68).
KJIETKH MOANUCH OTMETUTh  OTCYT-
CTBHUE s1/Ipa.
N3yunts [Ipenapar: Paccmorpers Ha Manom U |JIEMKOLMTHI KpyIIHEE SPUTPOLIUTOB 10
crpoenue |KpoBb yenoBe-|00JdbIIOM yBETMUEHUM JIeH- |pa3Mepy, UMEIOT sApO, UX HAMHOIO
sapa U AI-|Ka KOLIUTHI YeJOBEKa. 3apuco-|MeHblne, yeM HpuTporuToB (1:650).
pBIIKA B BaTh HECKOJBbKO KJETOK ¢ |HelTpoduapHble IpaHyJOLUTHI Ipe-
KJIETKaX pa3HBIM  CTpO€HHEM  sijpa|o0JafgaroT cpeau JIEHKOIUTOB (10
(cermeHTOsIIepHBIE  HEMTpo-|70%), MMEIOT MAJOYKOBUIHOE, MO-
b, TUMQOIUTHI). KOBOOOpa3HOE WJIM CEerMEHTHPOBAH-
HOe A1po. B nuTomnnasme BUIHBI MeI-
KM€ IPaHyJibl, OOJBIIMHCTBO U3 KOTO-
pBIX OKpallMBaeTcsi B PO30BATO-
(bUOJIETOBBIN LIBET.
JIOBOJNIBHO YAacTO BCTPEYAKOTCH JIMM-
¢domutsl  (25%). Hmeror OGombiioe
OKpYTJIOE SApO W Y3KUK 0a3oduiib-
HBIM 000JJ0K IUTOIIa3Mbl O€3 TpaHyl.
(Emucees, puc. 29, c. 35; HoBukos,
Cestenko, ¢. 103-104, puc. 68).
N3yunts IIpenapar: Paccmorpers Ha wManom u|Ha manoM yBenmyeHUM HaWTU KpyI-
ctpoeHue |JIBoiiHOE  sA-|OOJBIIOM YBEIMYCHHUH JICH- |HBIE OKPYTJbIC SIHIEKICTKH, OKpY-

saapa U S1-

PBILLKO B siiIe-

KOIUTBI YCJIOBCKA. 3apuco-

KCHHBIC MCJIIKMMHU KICTKaMU (I)OHHI/I-
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pBILIKa
KJIeTKaxX

B

KJIeTKax 0e33y-
Oxu

BaThb HECKOJBKO KIETOK C
pasHbIM  CTPOGHUEM  s1pa
(cerMeHTOsIIEpHBIE  HEUTpO-
¢bubl, TMMQOIHTEI).

KyJApHOTO 3nuTenus. B sifiiexierkax
Ha OOJIBIIIOM YBEIIMYCHHUH Pa3TIIsiICTh
KpPYIHOE SAPO W B HEM SAPBIIIKO,
paslieieHHOe Ha JIB€ HEpaBHbBIE IIO
pa3Mepy 4acTH — OJIHAa KpyIHee HU
CBeTJIee, BTOpasi MeJIbYe U TEMHEE.

(HoBukoB, Cesitenko, c. 53-54, puc.

28).

KonTposbHbIe BONPOChI

1. Pacckaxute o CTpOCHUH U (PYHKIHSIX KApPUOIUIA3Mbl, KAPUOJIEMMBI, SIEPHBIX TIOp, Te-
TEPOXPOMATHH, 3yXpPOMATHH, SJIPHIIIKA.

2. laiiTe onpeneneHus MOHITUSAM I€TEPOXPOMATHH, SYXPOMATHH, SAPBIIIKOBBIN OpraHu-
3aTop.

3. Kakue Genku BXOAST B COCTaB XPOMOCOM?

4. Kak ynakoBaHbl XpOMOCOMBI B sijipe?

Jlureparypa

Emucees B. I'., Adanacees 10. U., Kotorckuii E. @. ATiac MUKPOCKOITUYECKOTO CTPOE-
HUS KJIETOK, TKaHed U opraHos. — M.: Menununa, 1970.

HoBukoB A. 1., Cearenko E. C. PykoBoacTBO K 1a00paTOPHBIM 3aHITHUSIM 10 THCTOJIO-
UM ¢ OCHOBaMu sMOpuosioruu. — M.: Ilpocsemienue, 1984.

[Ipaktukym no ruronoruu / nox pex. FO. C. Yennosa. — M.: U3n-Bo MI'Y, 1988.

Camyces P.II. Atnac no nquTonoruu, rucTooruu U amMopuonoruu. — M.: Onukc: Mup u
O6pazoBanue, 2006.

Tema 7. Opranounabl cMHTe3a 0€JIKOB.
3AHSATHE 9

KoanokBuyM Ha Temy: «buocunTes 0enka U ero perysius»

Henun 3ansaTus: 1. M3yunTs nuTonornyeckue OCHOBBI CUHTE3a OCJIKOB B KIIETKE dyKapu-
OT.

Bonpocs! 1151 06cyx1eHus

1. O6ume cBOMCTBa Fr€éHETUYECKOTO KOAA (TPUILIIETHOCTh, HEMEPEKPhIBAEMOCTh KOJIOHOB,
OTCYTCTBHE 3aISIThIX, BBIPOXKACHHOCTh, YHUBEPCATILHOCTD ).

2. Cpoiicta u npoueccunr Mmatpuunbix PHK (Bpemst xusuu M-PHK B knetke, 5K30HBI 1
WHTPOHBI, CIUIaliCHHT).

3. Mansle sinepHble pHOOHYKIEONPOTEUABl M UX y4acTHE B CIUIAWCHHIE U APYTHX IpPO-
eccax.

4. Undpopmocomsl kak ¢opma cymectBoBanus M-PHK B knerke. Tpancnopr M-PHK u3
A71pa B HUTOILIA3MY.

5. Pubocombl: XUMUYECKUI COCTaB, CTpOEHHUE, camocOopka. PasHoBUAHOCTH pUOOCOM.
[TonmuprOoCcoMBI (IOIUCOMBI).

6. [Ipouecc Tpancmsuuu B pubocomax. Ctpykrypa u ¢pynkuuu T-PHK.

7. CurHanbHas MOCie0BaTEIbHOCTh AaMUHOKHCIIOT U €€ POJIb B IIPOLIECCUHTE OENIKOB.

8. 'eomeTpuueckas CTpyKkTypa 6e1KoBOi MoeKybl. CBepTKa OeNKOoB.

Jlureparypa

Bepemaruna, B.A. OcHoBsl 00111e# niutonoruu. — M.: Axagemust, 2009.

Jlenuenko, E. M. [urtonorus, rucronorus u amopuosnorusi. — M.: UznarensctBo FOpaiit,
2022.

UYentos, 10.C. Brenenue B kieTounyto ouosnoruto. — M.: Axkagemkaura, 2005.

Tema 8. ®UOpWILIISIPHBIE CTPYKTYPbI KJIETKH.
3AHATHUE 10
Tema: «DuOpHIIIPHBIE CTPYKTYPHI UTOIMIIA3MbBD)
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Hesn 3ansaTus: 1. PaccMoTpeTs Ha MUKpOIpenapaTax U 3JeKTPOHHBIX MHKPO(OTOrpa-
busX U U3YyUUTh CTPOCHHE PA3IUYHBIX (GUOPHIUISIPHBIX CTPYKTYP KJIETKU B CBS3H C UX (DYHKIHU-

SAMHU.

2. [IpencraBnsaTh posib GUOPHILISPHBIX 00pa30BaHU B )KU3HEEATEIIBHOCTH KIETKH.
Bonpocs! 1J1s1 caMonoaroToBKM

1. HutockeneT. DeMEeHThI, BXOJSAIINE B IIUTOCKENET: MUKPODUIAMEHTH U MHKPOTPY-
60uxu. CtpoeHue u GyHKINH.

2. Knerounsriii nearp. CtpoeHue 1eHTPHOJEH, MX (PYHKIIMU B KJIETKAX.

3. Opranonns! aBmwkeHus. CTpoeHUE PECHUYEK U JKTYTUKOB, (DYHKIIMU, MEXaHU3M J[BU-

KCHUA.

4. OUOpWUIAPHBIE OPTaHOMIBI CIEHUAIBHOTO Ha3zHAueHHs: TOHOPHOPHUIUIBI, MHOPHUO-
puILTBL, HeHPOPUOPMILTBL. XMMUYECKUH cOCTaB U (QYHKIIHH.
Xox CAMOCTOATEIbHOM padoTsI

3aga- O0BexT IIporpamma neiicTBuit Bo3MoskHbBIE OpHEHTHPBI
HHE
2 3 4 5
N3yuuts B|IIpenapar: Haiitu npu masiom yBenu- | OKpyriible KIETKH OKPYKEHbl TOJCTOU
IpernapaTe |LIEHTPOCOMbl |4EHMM JEJSAIIMEcs 3UroThl |uyepHOM oOosoukoi. llutomnasma okpa-
¢bubpun- |u BepereHo |acKapuiabl. PaccMOTpeTh Ha|lIeHa cepbIM, OTHEJeHa OT 0OOJIOUKH Iie-
JSIpHbIE NelieHUusT  B|OOJBIIOM YBEIMUYEHUU LIEH- | pPUBUTEIIMHOBBIM IPOCTPAHCTBOM. XPpO-
CTPYKTYpBHI | AMIIEKJIETKAX |TPOCOMBI U BEPETEHO JIeJie- | MOCOMBI B BUJI€ YEPHBIX HUTEH JIeXkKaT 110
(3urorax) HUs. 3apUCcOBaTh OJIHY-/IBE€ |LIEHTPY KJIETKH, LEHTPOCOMBI — TEMHO-
acKapupl KJIETKH, OTMETUTH 000JIOUKY | cephle MATHA Ha MOJIKCaX KIETKH, C pac-
KJIETKH, LUTOIUIa3My, LIEHT-|XOASIMMUCS OT HUX JlydaMu actpocde-
pocomMy, HUTHU BepeTeHa Jie- |pbl (HUTAMU BepeTeHa aenenus) (Emmce-
JICHUSI, XPOMOCOMBI. eB, c. 14, puc. 6; Auapec, c. 56-57, puc.
24; HoBukos, CBsaTeHKo, c. 50, puc. 25¢).
To xe IIpenapar: Haiitu npu ManoMm yBenu- | DQNUTENUH JIEKUT HA Kparo Cpe3a, COCTO-
PECHUUKH YEHUHM PECHUTYATHIN SMUTE- |UT U3 BBITSHYTHIX MPU3MaTHUYECKUX Kile-
KMIIEYHOro |Jmid.  PaccMoTpers  Ha|TOK, IUIOTHO NPWIIETANOIIUX APYT K ApY-
AIUTENUs 00JIBbIIOM YBEJIIMYEHUH pec- [Ty. Slnpa oBasibHbIE, CIBUHYTBHI K OCHO-
0e33y0Ku HUYKM HAa BHEUIHEW I10-|BaHMIO KIETOK, OKpALIEHbl CHHEBATO-
BEPXHOCTH KJIETOK. 3apuco-|ceppiM. Ha cBOOOAHON TOBEPXHOCTH
BaTh HECKOJIBKO OSIHTENH- |KIETOK pa3iuyuMa 0ojee cBeTias MOoJIo-
QTBHBIX KJIETOK, OTMETHUTH|ca — pecHnukH (Anapec, c. 121-123, puc.
HUTOIUIa3My, szipa, pecHud-|62; HoBukos, CsiTeHKoO, c. 92, puc. 59)
KH.
To xe IIpenapar:  |Paccmorpers Ha ManoM u|KneTkn okpalleHbl B CHHEBAThI LIBET.
CriepMaTo30- |OOJIBIIOM YBETMYEHUHU KIy- |HOrga kakercs, 4To y OJHOM KIIETKH
179115 MOp- |THK CIIEPMATO30MJa MOp- |HECKOJIBKO JKTYTHUKOB — 3TO CIlydai-
CKOM CBHHKHM |CKOM CBHMHKH. 3apHCOBATh|HOCTb, BO3HMKAIOIIAs IPU MOArOTOBKE
1-2 xnerku, oTMETUTH Kry- |npenapara (Enucees, c. 6: cxema II, puc.
THK. 10; Angpec, c. 80-81, puc. 35; HoBukos,
CBsiTEHKO, c. 56, puc. 31)
W3yunts | Tabnuupl, Paccmotpers  MukpogoTo- | CM. HOAOUCH K pUCYHKaM 7-8, K Tabiu-
CTPOEHHUE |3IJEKTPOHHBIE [TpaduMu U 3apUCOBATH CXe-|IlaM, a TAaKKe TEeKCT U WILIIOCTpalMU B
LEHTPUO- |MHUKPOGOTO- |MBI  TMOMEpPEeYHOro  cpesa|yueOHuke (UeHios, c. 264-265).
nei, pec-|rpadun, LIEHTPUOJIH U PECHUUKHU.
Huuek  u|cxembl (Puc.
KTYTHKOB. |7-8)
N3yuuts | Puc. 9: 3apucoBarh cxeMy nukia | CM. MOAMUCH K puC. 9.
MexanusMm | “Tukn JTUHEHHOBBIX PYYEK, OTMeE-
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JBUKEHHS | TMHEUHOBBIX | TUTh MUKpPOTPYOOuKH A U
pECHHUEK |pyuek’ B, onauHeuHOBBIE pPYYKH,
cenaTh MOSICHSIIOITYIO
IOJIITHUCh.
N3yuuts B | [Ipenapart: Haiitn na manom yBenuue- | Tena HEeHpOHOB JexaT B CEpPOM Bellle-
npenapare | Heipopub- |HHMM Telna HEPBHBIX KJIETOK |CTBE CIIMHHOIO MO3Ta, B LIEHTpPE Cpe3a,
bubpmin- | puILIBI B | (HEHpOHOB), BBIOPATh CBET- | OKpAIICHbI B KOPHUYHEBBIA I[BET, MHOTO-
JSIPHBIE HEPBHBIX JOOKpAIICHHYI0 KJIETKY | |yroibHOH ¢opmbl. Snpa  cBeTible,
CTPYKTY- | KJIETKax paccMOTpeTh Ha OOJBIIOM | OKpYyTJIble, TOBOJBHO KpymHble. Heiipo-
pbl CIIMHHOI'O YBEJIIMUYEHUU HeilipouO- | pubpmisl  BUAHBI ~ KaKk  TEMHO-
Mo3ra pWLIBI B €€ UUTOIUIa3Me. | KOpUYHEBbIE HUTU, B Telle KIETKH pac-
3apucoBaTh 1-2  KIETKH, | TOJIOKEHBI OECHOPSAOYHO, B OTPOCTKAX
OTMETUTB: TEJO KJIETKH, | BBITIHYThl MapajyieIbHO OCH OTPOCTKa
OTpOCTKH, sAapo, Hewpo- |(Emucees, c. 17, cxema VI, c¢. 67, puc.
(buOpuILIBL. 64; HoBukoB, Csarenko, c. 152, puc.
98).

KonTposbHbie BOonpochl

1. Kakue Genku 00BIYHO BXOJST B COCTaB MUKPO(DUIAMEHTOB, MUKPOTPYOOUEK?

2. Kakue otnnuuns HaOIIOAAIOTCS B CTPYKTYPE OCEBOM HHUTH )KT'yTHKA Ha ypOBHE Oa3aib-
HOTO TeJbI[a, B IEHTPAJIbHON YaCTH aKCOHEMBI U B aKCOCTHJIE?

3. OObsicHUTE MEXaHU3M JIBYKEHUS] PECHUYEK U JK'YTUKOB.

Jlureparypa

Emucees B. I'., Adanacees 10. U., Kotorckuii E. @. ATiac MUKPOCKOITUYECKOTO CTpOE-
HUS KJIETOK, TKaHed u opraHos. — M.: Menununa, 1970.

HoBukoB A. 1., Cearenko E. C. PykoBoacTBO K 1a00paTOPHBIM 3aHITHUSIM 10 THCTOJIO-
UM ¢ OCHOBaMHU sMOpuosnoruu. — M.: Ilpocsemenue, 1984.

[Tpaktukym no uuronoruu / nox pea. 0. C. YUennosa. — M.: Uzn-so MI'Y, 1988.

Camyces P.I1. Atnac no quToaoruu, rucTooruu U smMopuonoruu. — M.: Onukc: Mup u
O6pazoBanue, 2006.

3AHSATHE 11

KonanokBuym Ha Temy: «/[BUKEeHHE B KIIETKE»

Hean 3anusatus: 1. ChopmupoBarh npeacTaBieHue O MEXaHU3MaX OpraHU3AIMH JIBUXKE-
HUS Ha MOJICKYJISIPHO-KJIETOYHOM ypPOBHE.

Bonpocs! 1u1s1 06cyxaeHust
1. Opranuzanus MUTOCKeNeTa B KIeTKaX MPOKapuoT, TPUOOB, pPaCTEHUH, JKUBOTHBIX:
a) CBOMCTBA OeJika aKTHHA, CTPOEHUE U CBOMCTBA aKTUHOBBIX (DUIIAMEHTOB;
0) cBoiicTBa Oenka KepaTHHa, CTPOEHUE M CBOMCTBA KEPATHHOBBIX (PMIIAMEHTOB, Kepa-

THUHOITOJJOOHBIE OEJIKY;
B) cBOIicTBa Oenka TyOy/nHHa, CTPOSHHE U CBOMCTBA MUKPOTPYOOUEeK.
CrtpoeHre MOJIEKYJI M CBOMCTBA IBUTATEIbHBIX OCTIKOB: TMHEHH, KHHE3MH, MHO3HH.
Opranuzanus 1 MEXaHU3M JEHCTBUS CUCTEMBI TYOYJINH — AWHEWH / KUHE3HH.
Opraau3anys 1 MEXaHU3M JCHCTBUS CHCTEMBI aKTHH — MAO3HH.
Crpoenue muopubpuin. Pons BcromoraTenbHBIX OETKOB B COKpalieHHMH MUO(PHO-

obrwn

PUILIL

o

Knetounstii ientp. CTpoeHue neHTpuomneil, ux GyHKIMH B KJIETKAX.

7. Opranounasl aBmxkeHus. CTpoeHHE PECHUYEK W KT'YTUKOB, QYHKIIUHU, MEXaHU3M JIBU-
JKCHUS.

Jlureparypa

I'pun H., Crayt V., Teiinop /1. buonorus: B 3 T. — M.: Mup, 1993. - T. 3. — C. 27-30.

Bepemaruna, B.A. OcHoBbl 0611e# nutomorun. — M.: Axagemus, 2009.

Jlernuenko, E. M. Iuronorus, rucronorus u smopuomnorus. — M.: U3natensctso FOpaiit,
2022.
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Yennos, H0.C. Beenenue B kiieTounyto Ouonoruto. — M.: Akagemknura, 2005.
Tema 9. JHepreTuka KJIeTKH.
3AHSTHE 12

Kondepenuus Ha temy: «HepreTuka KICTKU»

Hean 3ansaTusa: 1. ChopMupoBars MpeacTaBieHHE O KICTOYHOM OOMEHE BEIIECTB U
SHEPTUHU.

IIpumepHbIe TEMBI I0KIA/10B

1. DHepreruka xuBOTHOU KieTkH. [loHsATus karabonusma u aHaboiu3Ma. DTambl Kara-
0onmu3Ma.

2. ATO®: cTtpoeHre MOJIEKYJIBI U POJIb B SHEPreTudeckoM oomeHe. J[pyrue coequHeHus ¢
MaKpOIPTUYECKUMHU CBSI3SIMU

3. Ilytu cunteza AT® B KileTKe: aHA3POOHBIN TIIMKOJIU3 U OKHCIHUTENIbHOE Pocdopuiu-
pOBaHUE.

4. DreKkTpudecKue sIBICHUS B KIIETOYHOM SHEPTeTHKE

5. 3a yto Bpyumnu HobeneBckyro nmpemuto no xumuu 1997 rona?

6. Tpanchopmanust sHEpruu B pacTUTeNnbHOUN kieTke. OpraHounsl porocunresa. Poinb
nporiecca GOTOCHHTE3a B SHEPTeTUKE )KU3HU Ha 3emIle.

7. DHepreTruka aHadpOOHON KIETKH.

Jlureparypa

Bepemaruna, B.A. OcHoBbl 0011e# muTomorun. — M.: Axkagemus, 2009.

Jlenuenko, E. M. Iuronorus, rucronorus u smopuosnorus. — M.: U3narenscrso FOpaiit,
2022.

UYennos, }0.C. Brenenue B kierounyto ouonoruto. — M.: Axkagemknaura, 2005.

Spwirun, B. H. u ap. buonorus: B 2 T. — M.: Beicias mikoia, 2003.

Tema 10. KineTouHblil UK. DHI0PENPOAYKIUS.
3AHSATHE 13
Tema: «Ctpoenue sapa. Knerounsiii nukin. DHI0pENPOAYKIIH
Henun 3anaTus: 1. PaccMoTperh Ha MUKpONpenapaTrax M 3JeKTPOHHBIX MUKpOQOTOrpa-
(GUAX U U3YUUTH CTPOEHUE A]pa KIETKH B EPUOJ MHTEp]a3hl;

2. U3yuntsb (a3pl KIETOUYHOTO 1IUKIIA;
3. OxapakTepHu30BaTh OMOJOTMYECKOE 3HAYEHUE U CIIOCOObI SHAOPEPOAYKLIUH.

Bonpocs! 1J1s1 caMonoAroTOBKH
1. KneTouHsli HUKII.
2. Ctpoenue u QyHKIUH si/ipa KJIETKU B IEPUOJ] UHTEP(a3bI.
3. DHIOpEenpOAYKIHMS: TOJIUTEHUS U TIOJUIUIONIUS.

Xoa caMoCTOSATeTIbHOM PadoThI

Ne| 3apanme O0bekT IIporpamma neiicTBuit Bo3MoKHBIE OpHEHTHPBI

1 2 3 4 5

1. |IIpoananu- |TaGnuma: Haiitu: nHapyxnyto snepnyio |[lonmucu k Tabmuie, TEKCT U WILTIO-
3upoBaTh | “YiupTpamuk- |MemOpaHy, BHYTPEHHIOIO | CTpalinu B yueOHuke (Bepemiaruna, c.
cXeMy pocKomuueckoe |MeMOpany, saepubsie  mopsl, |91-99; Uentios, c. 60-75)

CTPOEHHUSI |CTPOEHUE  s[I-|KapuoIUla3My, Y4acTKU TreTe-
snpa. pa” pO- M 3YXpOMaTHHA, SAPBIII-
KH.

2. |3yunth Tabaunia: Haiitu: mmeunn xpomocowmsl, [[loamucn k Tabmuiie, TEKCT W WILTIO-
ctpoenue | “CrtpykTypa [IEHTPOMEPY, BTOPUYHBIE Tie-|CTpaluu B yueOHuke (Bepemaruna, c.
XpOMOCO-  |XpoMOocoM” PETSHKKH, CIyTHHK Xpomoco-|99-108; Yenrtios, c. 76-82).

MBI MBI, XpOMAaTHIbI, XPOMOHEMHI,
JHK, rucToHsbl.

3. |Paccmor- | IIpemapar: Paccmotpers Ha wManom  u|Oxpyribie HEOONBIIHME KIETKH, ITUTO-

peTh 0e3b-|KpOBb YeNOBe- |0OJBIIOM YBEIMYECHUU DJPUT-|IUIa3Ma OKpalleHa B KPAacHBIN IIBET,
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sIepHbIe, |Ka POIUTHI YeJIOBEKA — BBICOKO- | MHTEHCHUBHBINA 1O Tepudepun U clia-
HECIoCco0- muddepeHMpoBaHHbIe KIeT- |0l B 1ieHTpe kieTku (Enucees, puc.
HbIE K pa3- KU, JIMIIEHHBIE sizipa. 3apuco- |29, c. 35; HoBukos, CBiteHko, ¢. 103-
MHOXEHUIO BaTb HECKOJIbKO KieTok. B|[104, puc. 63).
KJICTKH MOAMUCH  OTMETHUTh  OTCYT-
CTBHUE siJIpa.
Paccmor-  |IIpemapar: Paccmotpers Ha wManom wu|1) cpegHero pasmepa KJIETKH C 3€pHHU-
pETh CTPO-|KPOBBH UEJIOBE- | OOIBIIIOM YBEIMYEHUH CTpPOE-|CTON IUTOIIA3MOM, SIPO HEMPABHIIb-
eHHue sAapa  |Ka Hue sapa B 1) cerMeHTosaep- |HOM (GopMBI, YacTO pa3AeiieHO Ha
HbIC JIeWKonuTax; 2) JUM(O- | CErMEHTHI,
LUTax. 3apuUCOBaTh HECKOJBKO [2) OKPYTJIble HEOOJIBIINE KICTKH, IH-
KJIETOK, CACIATh IO IIKCH. TOIJIa3Ma OKpallleHa B Toy0oil IBeT,
SIIPO TOYKOBUIHON MM OOOOBHIHOM
¢bopmsl, MHTEHCUBHO-()HOJIETOBOE
(Enmucees, puc. 29, c. 35; HoBukos,
cBATEHKO, ¢. 103-104, puc. 68).
N3yuutsb Tabnuua: Oxapakrepu3oBath  nporiec- |[Toanucu k Tabauie, TEKCT U WILTIO-
¢da3er  kie- | “KneTownslii  |Chl, mpoucxXopasipe Ha Kax-|cTpauuu B yueOHuke (Bepemaruna, c.
TOYHOTO UKL’ noi daze kiaerounoro rwmkia: |109-113; Yenros, c. 83-88).
IMKJIa Gl, S, G2, muto3. 3apucoBaTh
CXeMy KIJIETOYHOIO IMKJIa B
TETpaJX WIK albOoMe.
N3yuutsb Tabmuma: “Ilo-|OxapakrepuszoBath Ouosioru-|Iloamucu xk Tabiuie, TEKCT U HILIIO-
rporecc JUTCHUS W TI0- [4ECKUU CMBICH Tpollecca dH- |cTpanuu B yueOHuke (Bepemaruna, c.
3HJIOpe- mumiouausy” | mopenpoaykimu.  CocraButs | 102-103; Yeniios, c. 88-96).
MPOTYKIIUH tabnuiy: CpaBHEHUE TIOJIH-

TCHHUH U MOJIUITJIONIWH.

KouTtpoJbHble Bonpochl

1. O6psacHUTEe 3HAYECHHE MOHATHI: KapHoIUIa3Ma, KapuoJieMMa, SiIepHBIE MOPbI, TeTepo-
XPOMATHH, 3yXpPOMAaTHH, SAPBIIIKO, SAPBIIIKOBBIM OPraHU3aTOP.

2. Kakoe cTpoeHre UMEIOT XPOMOCOMBI?

3. Ha3OBI/ITe nepnomﬂ KJICTOYHOTI'O IUKJIA U UX OTHOCI/ITGJ'II)HYIO JJINTCIIBHOCTD. B KaKkoOM
nepuoze npoucxoaut yasoenue JJHK? B kakom nepuoje kieTka pacTeT U CUHTE3UPYeT OenKu?
YTO NMpOUCXOIUT B TOCTCUHTETUUECKOM Teproie?

4. B yem cOoCTOUT OMOJOTUYECKHI CMBICIT TIPOIecca SHIOPENPOAYKIIUN?

5. UTto Takoe MOJMTEHHS W MOJUIUIONIUsA? Y KaKuX OpraHU3MOB yalle HaOJI0Iar0TCs
3T TIPOLIEeCChI?

Jlureparypa

Emucees B. I'., Adpanacne 0. U., KotoBckuii E. ®. Atnac MUKpOCKOTHYECKOTO CTpPOe-
HUS KJIETOK, TKaHel u opraHoB. — M.: Menununa, 1970. — C. 18, 29.

HoBukoB A. 1., Cearenko E. C. PykoBoacTBO K 1a00paTOPHBIM 3aHATHUSM IO THCTOJO-
UM ¢ OCHOBaMu aMOpuosorun. — M.: [Ipoceemenune, 1984. — C. 41-52.

I'pun H., Crayr V., Teitnop . buonorus: B 3 T. — M.: Mup, 1993. — T. 3. I'naBa 22
(KneTounsrit k).

Bepemaruna, B.A. OcHoBbl 00111e# niutonoruu. — M.: Axkagemusi, 2009.

Jlenuenko, E. M. [urtonorus, ructonorus u amopuosorusi. — M.: MUznarensctBo FOpaiit,

2022.

UYentos, 10.C. Breaenue B kieTounyto ouosnoruto. — M.: Axkagemknaura, 2005.
Apeirun, B. H. u ap. buonorus: B 2 1. — M.: Beiciias mxona, 2003.

Tema 11. Cnioco0ObI aeJIeHUS KJIETOK.

3AHATHE 14




Tema: «Pa3zMHOKEHHE KIICTOK»
Iean 3ausiTusi: 1. PaccmoTpeTs Ha MUKpoMpernapaTax U cxemMax B yUeOHHUKE U U3YYHTh
MPOLIECC KJIETOYHOTO JICJICHUS, PA3JIMYHbIE CIIOCOOBI KJIETOUHOTO JICICHHUS.
Bomnpocsl 111 caMONOATOTOBKH
1. AMUTO3 KaK crioco0 KJICTOYHOTrO ACICHUS.
2. Xapaktepuctuka ¢a3 MUTO3a. bruosioruyeckuii CMbICII MUTO3A.
3. Meiio3 (penyKIIMOHHOE ¥ SKBALIMOHHOE JICTICHHS).
X0/ caMOCTOSITEJIbHOM Pa0d0ThI
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Ne| 3ananme O0BeKT IIporpamma jaeicTBuii Bo3moskHbIE OPHEHTHPBI

1 2 3 4 S

1. |UnenTn- [Ipenapar: ka-|Haiitu Ha Majgom yBenuveHud |CM. TOSCHEHHS B TpakTUKyme (AH-
¢bunmpo- pUOKUHE3 B|30HY JHEISLIMXCS KIETOK, Ha|apec, c. 68-73, puc. 33; HoBukos,
BaTh B IIpe- |KJIETKaX KOH-|OOJBIIOM YBeIWYeHUW HaiTh |CBATEHKO, c. 41-46, puc. 22).
napate (¢a-|9MKa KOpEeIIKa |KJIeTKH Ha craauu: 1) mHTEp-

36l MUTO3a |JIyKa. ¢da3w1, 2) npodasel, 3) Mera-
¢a3ebl, 4) anadassl, 5) Tenoda-
3bl. 3apuUcoBaTh KIETKU B
Kak1o0i (hase MuTO3a.
2. | To xe [Ipenapat: mu-|To xe. 30Ha JieJeHMs paclojoKeHa Ha Kpae
TO3 KUBOTHOU cpesa. Jlensuiuecss KIETKU OYEHb He-
KJIEeTKH (Kpae- BEJIUKH, B OTJIIMYHE OT MHTEP(}a3HBIX
Basl 30Ha Ieye- KJIETOK B LEHTpe mnpenapara. Lluto-
HU aKCOJIOTJISA) IasMa U TPaHUIbl JAETSAIIUXCS Kile-
TOK NMPAKTUYECKU HE BUIHBI — 3aMeET-
Hbl TOJBKO SApa KIETOK B CTaguu
npodassl U Tenodasbl © XPOMOCOMBI B
craqun meradaszpl U aHadazpl. Cw.
Takke NpakTukyMm (Anzapec, c. 73-74,
Enucees, puc. 11, c. 18).

3. |Paccmor-  |IIpenapart: Haiitu Ha Oonbiiom yBenude- | [lensmuecs: KIETKH KPyHHbIE, UX IH-
peTb aMu-|aMUTO3 B DIIU-|HUU aMUTOTHYECKH JeJdllue- |TorjaazMa ciabo-po30BOro IBETa, siji-
TOTUYECKHU |TEIHAIbHBIX Csl KJIETKU. 3apucOBaTh OJIHY |pa KpyIHbIE, BUIITHEBbIE WM CHPEHE-
JeNIuecs |KIeTKaX Moue-|WIH HECKOJIBKO KIIETOK. Bble. ['paHuIlbl KIIETOK ciabo pas3iu-
KJIETKH. BOIO  MY3bIps yuMbl. MoryTr BcTpedyaTbCs MHOTO-

MBIIIIH. AJIEpHBIC KJIETKU U KJIETKU C SAPaMH,
pazgeneHHbiMu TniepeTsikkor  (HoBu-
koB, CmsTeHko, c¢. 51-52, pwuc. 26;
AHJpec, c. 66-68, puc. 32; Enucees,
puc. 12, c. 18).

4. |W3yuuts | Tabnuusr: N3yunth coObITHs, Tpoucxo-|CM. MOAmHMCH K Tabnuile, a TakkKe
CXeMy “Metios. Pe-|nsmue B mporecce Meio3a.|TEKCT W WLIIOCTPALMA B yUYeOHUKE U
Meno3a TYKLIHOHHOE Haiitu: 6uBanentsl (terpazsl |npaktukyme (TpowmuH u ap., c. 187-

nenexHue”, XpOMaTHI), XHa3Mbl, pacxox-|189; Hoeukor, Cesatenko, c¢. 61-63,
“Metio3. DKBa- | IeHHE TOMOJOTHYHBIX XpOMO- | 65-66).

LIMOHHOE [IeJIe- | COM, PAaCX0XKJIEHUE XPOMATHU/I.

Hue”

5. |Paccmor-  |Mukponpena- |Haiitu npu manom yBenuue- |[Ipm ManoM yBenTW4eHUH BUAHBI SIi-
peTb Meilo-|paT:  JeNeHHe |HUU: SIMIEKIETKH, CIepMaro-|IEeKJIEeTKH C TOJCTONH TeMHOM 000I104-
THUYECKHU CO3pEBaHUs 30UJIbl; TpU OOJIBILIOM YBENH-|KOH, MEXy HUIMH TEMHbIE TPEyroJib-
JesImecs: | SHIEeKIeTKI YEeHUU — TOJIAPHBIE TeJbla|HUYKU — crepmaro3oubl. [{uromnmnasz-
KJIETKU. JIOIIATUHOU (momortuter) 1 u Il-ro mopsin-|ma SHIEKIETKH CEporo IBeTa, OT/e-

ACKapH/IbI

Ka; Jensmiuecs SHUICKICTKH

JIeHa OT OOOJIOYKH OKOJIOKEITOYHBIM
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Ha ctaguu metadassr I1. (MepUBUTEIUTMHOBBIM ) MPOCTpaH-
ctBoM. [lONOIUTEI MMEIOT BUI TEM-
HBIX TOYEK, MoJouuT | mpuxar kK 060-
nouke suna, nogouut II pacnonoxen
Ha TPAHUIE LUTOIIa3Mbl M OKOJIO-
KEJITOYHOTO TpocTpancTBa. Kietku
Ha craguu Mertadaszbl UMEIT Xapak-
TEpPHOE BEPETEHO JIEJICHHUS, XPOMOCO-
MBI MAKCUMAJIBHO YTOJILEHBI U JIeKaT
B DKBaTOPUAIBHOW OOJIACTH KIIETKU
(HoBukoB, CesiTeHKO, C. 65-66, puc.

39)

KonTposbHbIe BONPOCHI

1. HazoBuTte (a3pl MUTO3a U PACCKAKUTE O COOBITUSIX, TPOUCXOSAIINX BO BPEMs Kax 10

¢ha3bl.

2. B xakmx kjeTkax damie Bcero Habmomaercst amuto3? Uto Takoe reHepaTuBHBIN U Jie-
reHepatuBHbI amuTo3? Kak Bbl nosiaraere, KaKUMHU MPUYUHAMH BbI3BIBAETCSI aMUTO3 B DyKapH-
OTHYECKUX KJIETKaX?

3. HazoBute oTnunuus Meiio3a OT MUTOTHYECKOTO JIEJICHUS.

4. Yto Takoe kpoccuHroep? B uem ero Ouonornyeckoe 3HaueHue?

Jlureparypa

Emucees B. I'., Adpanacee 10. U., KotoBckwii E. ®. Atinac MUKpOCKOTTYECKOTO CTPOE-
HUS KJIETOK, TKaHEeH u opranoB. — M.: Menununa, 1970. — C. 18, 29.

HoBuxoB A. U., Carenko E. C. PykoBoacTBO K 71a00paTOPHBIM 3aHITHSM O THCTOJIO-
UM ¢ ocHoBaMu sMOpuonoruu. — M.: IIpocsemenue, 1984. — C. 41-52.

I'pun H., Crayr V., Teitnop . buonorus: B 3 1. — M.: Mup, 1993. — T. 3. I'nasa 20
(PazmHoOXeHUE)

Bepemaruna, B.A. OcnoBsl 0611ei mutonorun. — M.: Axkagemus, 2009.

Jlenuenko, E. M. uronorus, rucronorus u amopuonorusi. — M.: U3natensctso FOpaiit,

2022.

Yennos, 10.C. Brenenue B kiieTounyto Ouonoruto. — M.: Akagemknura, 2005.
SApeirun, B. H. u ap. buonorus: B 2 1. — M.: Beiciias mixona, 2003.

3AHATHE 15

KosnokBuym Ha Temy: «CrnocoOsl eeHus KIETOK
Hean 3ansaTus: 1. ChopMupoBath mpeacTaBiIeHUE O CIIOCO0aX W MEXaHHU3MaX KJIETOY-
HOTO JICTICHHUS.

1.

TEOPHH.

agrwn

Bonpocsl 1151 00cy:Ra1eHus
Hcropusi OTKpBITUS aMUTO3a, 3HAYEHHME ITOTO OTKPBITHS AJIS CO3JaHUS KIETOYHOU

PenapaTuBHBIN aMUTO3 Y 3yKapuoT.

MmuT03 KaKk OCHOBHOM CIIOCOO KJIIE€TOYHOTO AETICHUS Y 9yKapHOT.

CBoeobpa3zue npoieccoB MUTO3a y TpHOOB.

I/ICTOpI/ISI OTKPBITHUA U HU3YUCHUA Meﬁosa, 3HAYCHHUE OTOTI'O0 OTKPBITHA JIA CO3JaHUS

XpOMOCOMHOfI TCOPHUU HACJIICACTBCHHOCTHU.

6.

XapakTepuctuka (a3 meiio3a. buonornueckuii cMbIci Melo3a.
Jlureparypa

Bepemaruna, B.A. OcHoBbl 00m1e# mutomorun. — M.: Axagemus, 2009.
Jlernuenko, E. M. Iuronorus, rucronorus u amopuonorusi. — M.: U3natensctso FOpaiit,

2022.

Yennos, H0.C. Beenenue B kiieTounyto Ouonoruto. — M.: Akagemknura, 2005.
Spwirun, B. H. u ap. buonorus: B 2 T. — M.: Beicas mkosa, 2003.
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3AHATHE 16

Kondepenuus na remy: «CtapeHue U CMEPTh KIETKU»

Heau 3anusaTus: 1. ChopMupoBarh MNpeACTaBIEHUE O MEXaHU3Max U OHMOJIOTHYECKOM
CMBICJIE MPOLIECCOB CTAPEHUS U CMEPTH KIIETOK.
IIpumepHbIe TeMbI 10KIAT0B

OcCHOBHBIE TEOPUU KJIIETOUHOT'O CTAPEHUSI.

Hexkpo3 kieToxk.

AIONTO3: IPUMEPHI U POJIb B )KMBOM OpraHU3ME.
MexaHn3Mbl HHAYKLIHHN alloNTo3a: MUTOXOHPHAIbHBIN ITYTh.
MexaHn3Mbl HHIYKLIHMH allONTO3a: PEUENTOPHBIN IIyTh.
Kacmasbl ¥ uX poJb B aronTose.
Crpoenue u GyHKIUH arlONTOCOM.

Jlureparypa
Bepemaruna, B.A. OcHoBbl 0011ei nurosnoruu. — M.: Axkagemust, 2009.
Jlenuenko, E. M. Iluronorus, ructoiorus u amopuosnorus. — M.: M3narenscTBo FOpaiit,

Yennos, FO.C. Beenenue B kinerounyto 6uomnoruto. — M.: Akagemkaura, 2005.
Capunikas M.A., Onumnienko ['.E. Mexanusmsr aonto3a. O630p // buoxumus, 2015, Tom

80, Beim. 11, ¢c. 1613-1627.

6 IMJAKTUYECKHUE MATEPHAJIBI IJIs1 KOHTPOJISA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA

6.1 [lepeyeHb KoMINEeTEHIMI ¢ YKa3aHUEM ITANOB UX ()OPMUPOBAHUS B MPOLIECCE OCBO-
C€HU Sl TUCHUIIMHBI

HNupekce
KOMITe- Ouenounoe IHoka3zarenu Kpurepun ouennBanus
CpPeacTBo OLlCHMBAHUSA chopMHPOBAHHOCTH KOMIIETEHLU I
TeHUMH
Tect Husknii KonnyecTBO mpaBWIBHBIX OTBETOB HA BO-
(Hey1OBJIETBOPHUTEIBHO) | pOCkl TecTa MeHee 60 %
IToporosslii KonnyecTBO mpaBWIBHBIX OTBETOB HA BO-
(YooBneTBOpUTENbHO) | mpockl Tecta oT 61-75 %
ba3zoBbrit KonnyecTBO mpaBWIBHBIX OTBETOB HA BO-
(xopo1o) npockl Tecta oT 76-84 %
Beicoknii KonnyecTBO mpaBWIBHBIX OTBETOB HA BO-
(0TIIMYHO) npockl Tecta oT 85-100 %
['padpuye- CTylneHT BBHIMOJIHWI pPabOTy HE MOJIHO-
ckas pabota Huzkuit CTBbIO, WJIM K€ JOMYCTWI B HeH rpyOble
VK-1, (3apucoBku | (HEYIOBIETBOPHUTEIBHO) | OMMOKM B 3apUCOBKAX WM TMOAIMHKCSX,
OIIK-8 | B anpbOome) TpeOyIoIIHe MOJHON Nepeaenku paboThl.
[1K-2 CTyleHT BBINOJIHUI PabOTy MOJHOCTBIO,
IToporosslii HO JIONYCTWJI B Hel rpyOble ommnOKu B 3a-
(YIOBIETBOPUTENBHO) | PUCOBKAX WM MOAMMUCIX (KOTOpBIE ycIie-
BaeT MCIPABUTH B XOJIE 3aHATHS).
CTylIeHT BBINOJIHUI PabOTy MOJHOCTBIO,
bazoBblii HO JIOIYCTHJI B HEW HEIOYETHI B 3apUCOB-
(xoporo) Kax WIM MOJMUCSX, JIETKO HCIPaBIISIEMbIE
110CJIE 3aMEYaHMUSI
. PaboTa BBIIOJIHEHA MOTHOCTHIO, O€3 OImu-
Beicoxuit 00K, aKKypaTHO; PUCYHKH U HO,I’[HI/ICI/I BEp-
(oTnMYHO) ’ ’
HBI, 1IBETA NIEpeaHbl BEPHO
Ananus Huzkuit CTyneHT OTBE€YaeT HENMPaBWIbHO, HEYETKO
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npenapaToB

(HEYTOBJIETBOPUTEITHLHO)

1 HEyOeUTENbHO, JaeT HEBEPHBIC (HOPMY-
JUPOBKH, B OTBETE OTCYTCTBYET KaKoe-
7100 MPEJICTaBICHHE O BOIPOCE

[ToporoBbiii
(Y1OBIETBOPUTEIIBLHO)

CTyneHT oOTBEeYaeT HEKOHKPETHO, ci1ado
apryMEHTHPOBAaHHO W HE YOEIUTEeNbHO,
XOTSl U UMEET KaKOe-TO IMPE/ICTaBICHUE O
BOIIpOCE

bazoBrlit
(xopor1o)

CTyI[eHT OTBCYACT B LICJIOM IIPaBUJILHO, HO
HEAOCTATOYHO ITIOJIHO, YETKO U Y6CI[I/IT6J'IB-
HO

Bricokuit
(oTIIMYHO)

CTaBI/ITCH, €ClIi  MIIPOAECMOHCTPUPOBAHBI
3HaHUC BOIIpoCa U CaAMOCTOATCIILHOCTD
MBIIIJICHUS, OTBET COOTBCTCTBYCT Tpe60-
BaHUsAM IPaBHUIJIIBHOCTHU, ITOJHOTBI U apry-
MCHTHPOBAHHOCTH.

Cobeceno-
BaHHE, KOJ-
JOKBHYM

Huzkuit
(HEy1OBIETBOPUTEINBHO)

CrtyneHT oOHapyXHWBaeT He3HaHHE OOJIb-
el 4yacTH COOTBETCTBYIOIIETO MaTepHa-
Ja, TOMYyCKaeT OMMUOKH B (HOpMYyITHpPOBKE
Ompe/eNieHuH, HCKaXAIIIUe HX CMBICI,
HEBEPHO YIMOTPEOsieT TEPMHUHBI, OecTiopsi-
JIOYHO M3JIaraeT MaTepual.

IToporossiii
(YTOBIETBOPUTEIHLHO)

CrtyneHT oOHapyXHBaeT 3HAHHE W TIOHU-
MaHHMEe IPOrpaMMHOr0 MaTepuala, Ho:

e p3JaraeT MaTrepuajl HEMOJHO M JIOIyC-
KaeT HETOYHOCTH B OIPEICIICHUH MOHS-
THUM;

e He ymMeeT 00OCHOBaTb CBOM CY)KJEHUS
U TIPUBECTU IIPUMEDHI;

e p3JaraeT MaTepuall HEMOCIeI0BaTelh-
HO W JONYCKaeT OIMOKH B S3bIKOBOM
0o OpMIICHUH U3J1araeMoro MaTepuaiia.

bazoBwrit
(xoporo)

CrynaeHT oOHapy>XMBaeT 3HAHUE W TOHHU-
MaHUE MPOTrPaMMHOI0 MaTepuana, Ho:

e B OTBETEC JOMYIIEHHI MaJIO3HAYUTEIb-
HbIE OIMOKH M HEAOCTATOYHO IMOJHO pac-
KPBITO COZEp’KaHUE BOIIPOCA;

e HE TMPUBEACHBl HWIIIOCTPUPYIOIIHE
MIPUMEPHI, HETOCTATOYHO YETKO BHIPAKEHO
o0o0m1arolee MHEHHE CTYACHTA;

e JonyiieHo 1-2 Hegouera B MOCIENIOBA-
TETBHOCTH U SI3BIKOBOM O(GOPMIICHUH W3-
JlaraéMoro mMarepuaia.

Bricokuit
(oTnHuHO)

CryneHT oOOHapyXHWBaeT TJIIyOOKOe |
MPOYHOE YCBOEHHE MPOrPaMMHOTO MaTe-
puaa:

e T[OJHO W3JaraeT Marepual, JaeT mpa-
BHJILHOE OIpe/IClieCHUe OCHOBHBIX ITOHSI-
THM;

e O00HapyXHUBaeT MOHMMaHHE MaTepHana,
(BepHBbIE OTBETHI MPU BUIOU3ZMEHEHHU 3a-
JaHWUs), MOXKET OOOCHOBATH CBOM CYXKIE-
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HUS, TPUMEHUTHh 3HAHUS HA TMPAKTHUKE,
MIPUBECTU HEOOXOAUMbBIE IPUMEPHI;

e p3jaraeT Marepuall Mocae0BaTeIbHO U
MPaBWIBHO C TOYKH 3PEHUS] HOPM JIMTEpa-
TYPHOTO SI3bIKA.

YK-1, YcTHOE co- Tema cooOrmieHus (H0KIama) HE pacKphITa,

Huszkuit
OIIK-8 | oOmenue 0OHApY>KUBACTCA CYIIECTBEHHOE HEMOHU-
(HEYTOBJIETBOPUTEIHLHO)

[1K-2 (mokmaz ¢ MaHHE MMPOOIIESMEI.
MyJIbTUME- HMmeroTcst cyliecTBeHHbIE OTCTYIIICHHS OT
JTUHHOMN TpeboBaHU K cooOmieHnio (Iokiaany). B
npe3eHTa- . YACTHOCTH: TeMa OCBEIICHA JIUIIh YaCcTH-
9 IToporosslii
1yei) Ha HO; JOMNYyIICHBI (HaKTUYECKHUE OIMMOKH B
(YTOBIETBOPUTEIILHO)
KoH(epeH- COJICpP’)KaHUU COOOIIEHUSI WM TPU OTBETE

1012031 Ha JIOTIOJIHUTENIBbHBIC BOTIPOCHI; OTCYTCTBY-
eT aHaJIM3 WH(POPMAIIH, BEIBO/I.

OcHoBHBIE TpeOOBaHHS K COOOIIECHUIO
(moksamy) W ero Mpe3eHTAIMH BBIMOJHE-
HBI, HO TIPHU 3TOM JONYIICHBI HeloYeThl. B
YaCTHOCTH, UMEIOTCS HETOYHOCTH B HU3JIO-
Bba3oBbIii JKCHHHM MaTepuaya; OTCYTCTBYET JIOTHYe-
(xopor1o) CKasl TOCJIEIOBATEILHOCTh B CYXICHUSX;
HE BBIJICpP)KaH 00bEM COOOIICHHS (JIOKJIa-
J1a); AMEIOTCSI YIYIIEHUS B O(QOPMIICHHH,
Ha JIOMOJIHUTEIbHBIC BOIPOCHI JIaHbI He-
ITOJIHBIC OTBETHI.

BrimonHeHs! Bce TpeOOBaHUs K MOJITOTOB-
K€ W Mpe3eHTAIuu COooOIeHns (JI0KIaaa):
T€Ma pAacKpbiTa TMOIHOCTBIO, CBEIACHUS
HAayYYHO AOCTOBCPHBI, JOTMYHO H3JI0KCHBI,
c(hopMyIHUpOBaHBl  BBIBOJABI, BbIIEPKaH
00beM, coONIOZIeHBI TPeOOBaHUS K BHEIII-
HeMy O(OPMIICHHIO, yKa3aHbl UCTOYHUKHU
I/IH(l)OpMaIII/II/I, AaHbl MIPAaBHUJIBHBIC OTBCTLHI
Ha JIONOJHUTENbHBIE BOMTPOCHI.

Bricokuit
(oTHM4HO)

6.2 HpOMe)KyTO‘IHaﬂ arTrecTanus CTYACHTOB 0 TUCHUIIJIMHE

ITpoMexyTouHast aTTecTalus SBJISETCS IPOBEPKON BCEX 3HAHUI, HABBIKOB U YMEHHUU CTY-
JEHTOB, MPUOOPETEHHBIX B MPOLIECCe U3YyUEHUS TUCHUILINHBL. DopMaMH TPOMEXKYTOUHOH aTTe-
CTalMH 10 IUCLUUIUIMHE ABISAIOTCS 3a4ET U OK3aMEH.

s oueHMBaHUA Pe3yJabTaTOB OCBOCHUS JUCIUIUIMHBI IPUMEHSIOTCS CIEAYIOIINE KPHUTe-
pHUH OLIEHUBAHUS.

Kpurepun oueHnBaHus YCTHOIO OTBETA HA 3a4eTe

OneHka «3a4TeH0» BBICTABIISIETCS CTYACHTY, €CJIM BOIPOCHI PACKPBITHI, U3JI0KEHBI JIOTHY-
HO, 0€3 CYIIECTBEHHBIX OIIMOOK, IMOKA3aHO YMEHHME WILTIOCTPUPOBATh TEOPETHUECKUE IOJI0XKE-
HUSl KOHKPETHBIMU NIPUMEPAMH, IPOAEMOHCTPUPOBAHO YCBOCHHME PAHEE M3YYEHHBIX BOIIPOCOB,
c(OpMHUPOBAHHOCTh KOMIETEHIINH, YCTOMYMBOCTh HUCIIOJIb3YEMbIX YMEHHI M HaBbIKOB. [lomyc-
KalOTCSl HE3HAYUTEIIbHbBIE OIINOKH.

O1eHKa «He 32a4TeH0) BBICTABIISIETCS, €CIIM HE PACKPBITO OCHOBHOE COJIEpKAHNE Y4eOHOTO
MarepHaia; OOHapyXEHO HE3HAHHE WM HEMOHWMaHHe OoJbIlell Win Hanbojiee BaKHOW 4acTu
y4eOHOro Marepuana; JOMyILEHbl OIUMOKH B ONPEIEICHUM MOHATUH, KOTOPbIE HE MCIIPABIICHBI
10CJI€ HECKOJIBKUX HABOSIINX BOIIPOCOB; HE c(hOPMUPOBAHBI KOMIIETCHIINU, YMEHHUS U HABBIKH.
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6.3 TunoBblie KOHTPOJIbHBIC 3aJaHUA UJIX HHbIC MaTepHaAJIbI, HCOﬁXOI{I/IMLIe AJI OHEHKH
pe3yJabTaToB 0CBOCHUSA TUCHUIIINHBI

IIpuMepsI TeCTOBBIX 3a1aHUI
ITo Teme: «Bpenenue. [Ipeamer, MeTOIbI, UCTOPUS ITUTOTIOTHI.

Bapuanrt 1

1. MzoOperarenemM MUKPOCKOMA CUUTACTCS:
a) Huxonait KonepHnuk;
0) lNanmmeo Nanmuneii;
B) PobGept I'yk;
r) AHTOHHM BaH JIeBEHTYK.

2. Muxpockon JIeBeHTyKa UMed:
a) OZIHY JABOSIKOBBIMTYKIIYIO JIMH3Y;
0) Z1BE BBITYKJIBbIX JINH3bI;
B) JIB€ BOTHYTBIX JINH3bI;
I') 1B JINH3bI — BBINYKJIasl U BOTHYTAsl.

3. Kierku xuBOTHBIX (KpacHbIE KPOBSHBIC TEJbIIA) IEPBBIM YBUJIEN U U300pa3HIL:
a) AHTOHM BaH JIeBeHryK;
0) Pobept ['yk;
B) Heemust I'pro;
r) Mapuemto Manbnuru.

4. B nepBbIX CBETOBBIX MUKPOCKOIIAX MEIAI0 OTYETIINBO BUIETh KIIETKU SBJICHUE!
a) MOJISIPU3AlIUY CBETA;
0) Iucriepcuu CBETa;
B) XpOMaTHYECKON abeppaliuu;
r) a¢dext Jomnepa.

5. Knerounas Teopus — 3TO y4eHHE O TOM, YTO:
a) BCE PaCTEHMsI COCTOAT U3 KIIETOK;
0) BCe KUBbIE OPTaHU3MBbI COCTOAT U3 KJIETOK;
B) KJIETKa COCTOUT U3 IJIa3MaJIeMMbI, IUTOIIa3MBbI U S]Ipa;
I') KJIeTKa — CJI0XKHAasl CUCTeMa, BKJIIOYAIOIasi MHOXKECTBO OPraHOMI0B.

6. Kro BepBeie ChOopMyIHpOBaT OCHOBHBIE TIOJI0KEHUS KJIETOYHOW TEOPHH?
a) Mapuesuio Manbnury;
6) Pobept I'yk;
B) Su Ilypkuns;
r) Teonop [lIBaHH.

7. Kakoe omm004Hoe noJ0XKeHNEe KIETOUHOW TeOpUU MPUBEAECHO HUXe?
a) KJIETKa SBJIICTCS] HAMMEHBIIIEH eMHUIIEH )KHUBOTO;
0) KJIETKH pa3InYHbIX OPTaHU3MOB CXOJIHBI 10 CBOEMY CTPOEHHUIO;
B) 00pa30BaHME HOBBIX KJIETOK MPOUCXOIUT U3 OECCTPYKTYPHOU MaccChl;
I') MHOTOKJIETOYHbIE OPTaHU3MBbI MIPEJICTABISAIOT COO0H CIOXKHbBIE aHCaMOIN KIETOK, CTPYK-

TYpHO U (PYHKIIMOHAJIBHO CBSI3aHHBIE MEX1Y COOOM.
8. Kakas kneTouHas CTpyKTypa M3 MepedyHrcIeHHbIX Obl1a OTKpbITa B XIX Beke, ¢ mo-
MOIIBI0 CBETOBOTO MUKPOCKOTAa?

a) mia3MaieMma;
0) eHTpoCcOMa;
B) MIOJINCOMA;
T') LUTOCKEJET.

9. PesynbTupyloliee yBeIMUEHHE CBETOBOIO MUKPOCKOIIA PaBHSIETCS:
a) YBEIIMUEHUIO 00HEKTHBA,
0) YBEIMUCHHIO OKYJISIPA;
B) CyMME YBEJIIMUYCHUH OOBEKTHBA U OKYIISIPA;
I') IPOM3BEACHUIO YBEIMUCHHH 00BEKTHBA U OKYJISApA.
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10. Pa3pemaromasi CrocOOHOCTh MUKPOCKOIIA 3aBUCHUT OT:
a) anepTypsl 0ObEKTUBA;
0) IpesIoMIIEHUsI OITUYECKOM Cpeibl, B KOTOPOM HaXOAUTCS JIMH34;
B) JUIMHBI BOJIHBI HCIIOJIb3yEMOI0 U3TY4YEHHUS;
I') BCErO BBIIIETIEPEUUCIEHHOTO.
11. Kakoii U3 MEeTOZ0B CBETOBOW MHKPOCKONHHU IO3BOJIIET HUCCIIENOBATh HEOKPALIECH-
HBbIE ITpenapaThl?
a) uryopecieHTHas MUKPOCKOIIHS,
0) ynbTpaduoaeToBasi MUKPOCKOTIHS;
B) (pa30BO-KOHTpPACTHAsE MUKPOCKOIIHUS;
') 0OBIYHAst MUKPOCKOMHS ITPH OOKOBOM OCBEIIICHHH.
12. DaeKTpOHHBI MUKPOCKOIT ObLT H300PETEH B:
a) 1891 rony;
6) 1931 rony;
B) 1951 rony;
r) 1981 romy.
13. KoHCTpYKTHBHOW OCOOCHHOCTBIO 3JEKTPOHHOTO MHKPOCKOIA SIBISIETCS CIEIYIO-
iee:
a) B TyOyC MHKpPOCKOIIa HAKAYUBACTCS BO3/AYX U CO3/IA€TCSl BBICOKOE JIaBJICHHE;
0) BMecTO JIMH3 17151 POKYCHUPOBKH JIyda UCHOIb3YIOTCS 3JIEKTPOMATrHUTHBIE KaTYyIIKH;
B) U1 (DOKYCHPOBKH JTy4a UCTIONB3YIOTCS 3epKaja 1 MOHOKPUCTAILIHI;
I') OH yIIPaBJIETCSI KOMIIBIOTEPOM.
14. Kakoil npubop UCHOIB3YyETCS IPU U3TOTOBIEHUHU CPE3OB JUISl AJIEKTPOHHOM MHUKpPO-
ckonuu?
a) pOTalMOHHBIM MUKPOTOM;
0) 3aMOpa’KUBAIOIINIA MUKPOTOM;
B) KpHOCTaT;
I') yITPAMHKPOTOM.
15. Meton aBTopanuorpaduu BKIIOYAET:
a) MEYEHHUE BEUIECTB PAJUOAKTUBHBIMU U30TOMAMH;
0) 3aMOpa’kuBaHUeE KJIETOK U JpOOJIEHUE UX YIbTPa3BYKOM;
B) UCIIOJIb30BaHME CKAaHUPYIOLIETO IEKTPOHHOTO MUKPOCKOMA
') UCTIOJB30BaHKE IIEHTPUDYTH.

IIpumep UTOrOoBOrO TECTA IAJIs1 NPOBEPKH 3HAHUI 10 JUCUMILIIIMHE
Bapuanr 1
NHCcTpyKIMa 175 CTyaeHTa
TecT conepxut 25 3ananuid, u3 HUX 15 3aganuil —vacte A, 5 3amanuii — yacts B, 5 3ananuit

— 4vacte C. Ha ero BeimonHenue orsogutcss 90 munHyT. Ecnu 3amaHue He yaaercsl BBITOJIHUTH
cpasy, nepeiuaure K cienyomemy. Ecin octanocs BpeMs, BEPHUTECH K MPOITYIIEHHBIM 3a/1aHU-
ssM. BepHO BBITIOSTHEHHBIE 3a/1aHusI 9YacTH A orleHuBarTcs B 1 6amr, yactu B — B 2 Gamna, gactu
C — 5 Gannos.

YACTH A
K kaxxnomy 3a1aHuIo 4acTU A JaHbl HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJWH BEPHBIM.

BrimonHuB 3aaHme, BHIOEPUTE BEPHBI OTBET U YKAXKHUTE B OJIaHKE OTBETOB.

Al. Bo Bcex KUBBIX KIIETKaX HUMEIOTCS:
a) siapa

0) MUTOXOHAPUU

B) prubGOCOMBI

T') JIN30COMBI

) OI1C
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A2. Kakue opraHouibl U3 IEPEYUCIECHHBIX yUacCTBYIOT B cuHTe3e ATD?
a) koMmIuieke ['onbmxu

0) OIIC

B) prOOCOMBI

T') JIN30COMBI

1) MUTOXOHPHUH

A3. I'me cuHTe3upyIOTCS PUOOCOMBI?
a) B spe, B y4acTKax dyXpOMaTUHA
0) B siIpe, B SAPHIIIKAX

B) B annapate ['onbmku

T') Ha IUIa3MalieMMe

A4. Kakyro (pyHKIHIO BBIOIHSIIOT puOOCOMBI?

a) cunre3a ATO

0) cuHTE3a OCIKOB

B) CHTE3a YIJIEBOJIOB U JIUIINJIOB

I') paclIenIeHNUs OPraHNnYeCKUX MOJIMMEPOB 10 MOHOMEPOB

AS. Kiierounas ctenka rpuboB u 6akTepuit o0Opasyercs u3:
a) IEeJLTIOI03bI

0) MyKOTIOIHCaXapH10B

B) K€paTHHa

r) pocdoaumnuioB U OEIKOB

A6. Kakyro (pyHKIIHIO BBITTOTHSIIOT TU30COMBI?
a) KJIETOYHOTO MUILEBAPEHUS

0) cuHTE3a YIJIeBOOB U JIUIH]IOB

B) TPAHCIIOPTHYIO

r) cuate3a ATD

A7. Kakue nporieccbl IPOUCXOAAT B MATPUKCE MUTOXOHIPUINA?
a) pacuieryieHue OeIKOB 10 aMUHOKUCIIOT

0) oxucnurensHoe hochopunupoBanue u cuate3 ATD

B) PACIICIUICHUEC )KUPHBIX KUCJIOT U TPEXAaTOMHBIX YIJICBOJ0B
T') CHHTE3 yIJIEBOJIOB U JTUITHI0B

A8. Kakoii 0enok o6pazyeT MUKPOTPYOOUKH B 9YKAPHOTHUECKUX KIIETKax?
a) aKTUH

0) TyOynuH

B) MHO3HH

I') KepaTuH

A9. Kakue KeTouHble OpraHOUIbl HE 00pa3yloTcsi B KJIETKE 3aHOBO M JOJDKHBI HACIEI0-
BaThCSI OT MAaTEPUHCKON KIIETKH?

a) OIIC

0) prboCcoOMBI

B) KomIuiekc ['onbaxu

T') IM30COMBI U MUKPOTENbIIA

J1) MUTOXOHAPUH U XJIOPOILIACThI
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A10. Kakue kneTouyHble opraHouabl U3 mnepedncieHHbX coaepxkar JHK, ortnuunyro ot
JHK simpa?

a) LEHTPUOIN

B) OIIC

I') KOMILIEKC ["0sb 1K1

1) MUTOXOHPHUH

€) puboCcCoMBbI

All. IuToruiazmMa KJIETKH 3alojHEHA LHUCTEpHAMU TpaHyJspHOM (IIepoXoBaToM) 3SHIO-
rIa3MaTuyeckoil cetu. Kakoi nponecc MHTEHCMBHO MJIET B KJIETKE?

a) aromnuros

0) CUHTE3 JIUIHUIO0B

B) CHHTE3 OEIKOB

') CHHTE3 yTIJIEBOJIOB

A12. Ilpu umnpersamuu cepeOpoM B LUTOILIA3ME KJIETKH OOHApY>KEHbl MHOTOYHUCIICHHBIE
MIEPETICTAIOIINECS HUTH, OCOOCHHO TYCTO PACIIOJIOKECHHBIE BOJIM3M s/ipa U TIa3MaieMMbl. Yto
3TO 3a 00pa3zoBaHue?

a) MUKPOBOPCHUHKH

0) MHUTOXOHIPUH

B) puOOCOMBI

T') IUTOCKEJIET

A13. Yro Takoe moJuTeHUs?

a) BUJ DHIOPETPOIYKIIUN — YBEITMYECHUE MACCHI XPOMOCOM
0) BUJ SHIOPETIPOIYKIINH — YBETUYCHHUE YHCIIA XPOMOCOM
B) BUJ OECIIOJIOr0 pa3MHOXKEHHUS

T') BUJI TIOJIOBOTO Pa3MHOKEHUS

Al4. Amuto3 (mIpsiMoe JieNieHne) MPOUCXOIUT B:

a) MPOKapUOTHYECKUX KIIETKaX

0) KJIeTKax BBICIINX pacTEeHHIl

B) MOJIOBBIX KJIETKaxX

I') B CTaperoIUX U BBICOKOU(PHEPEHIIMPOBAHHBIX 3YKapUOTHYECKHUX KIIETKaX
na+r

A15. DpUTPOIUTHI MIIEKOTTUTAIOIINX JUIIEHBI sA/1pa. CIIOCOOHBI JIU 3TH KIJIETKH JIETUTHCS?
a) 1a

0) HeT

B) CIIOCOOHBI MPH OTNIPEACTCHHBIX YCIOBUIX

YACTb B

bynbre BHUMaTenbHbl! 3aganus yacti B MoryT ObITh TpeX THUIIOB:

1) 3agaHus, coaeprkaire HECKOIBKO BEPHBIX OTBETOB;

2) 3aj1aHHe HA YCTAaHOBJICHUE COOTBETCTBUS;

3) 3amaHus, B KOTOPBIX OTBET JIOJDKEH OBITh JaH B BHJIE YKCIIA, CIIOBA, CHMBOJIA.

B1. YcranoBuTe COOTBETCTBHE TUIIOB KIIETOK U HMCIOIIUXCA B HUX OPraHONJOB.

Knerku Opranounjsl
IIpokapuornueckue A. MutoxoHapuu
DyKapuOTUYECKHUE [Tnactuambl

b. Hykneonn
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‘ Tunakongel

B2. Vkaxure, kakoil U3 yIriIeBOJOB UCIOJb3YETCSI B KAYECTBE 3allaCHOTO MUTATEIBHOIO Be-
11ECTBA B KJIETKAX Pa3HbIX OPraHU3MOB.

Knetkn VrieBoanl
Pacrennii A. I'muxoren
['puboB b. Kpaxman
KuBoTHBIX
B3. YcranoBuTe COOTBETCTBHE.
OpraHouibl XapakTepUCTUKU
Krytuku A. Kopoue
Pecanukn b. KomnuecTBo B KIIETKaX — 10 HECKOJIBKUX JIECITKOB

B. JIBuxyTCsl B INIOCKOCTH

I'. Jlninanee

J1. KonnuecTBO B KJIETKaX — THICSYH

E. JIBHKyTCs B TPEXMEPHOM IIPOCTPAHCTBE

B4. B pensmieiics kieTke He OOHapy)KMBAeTCs PO, XPOMOCOMBI PACIIOJIOKEHBI JIBYMs
rpynnamMu BbIILIE U HUYKE SKBATOPUAIBHOM IIOCKOCTU KJIETKH, XOPOIIO 3aMETHbI HUTH BEPETEHA
nenenus. Kakoit gasze MUTO3a COOTBETCTBYET TaKasi CTPYKTypa KJICTKHU?

B5. B xakoM aeneHuu Meiio3a K 1osirocam KJIETKH PacXoaaTcs FTOMOJIOTHYHBIE XPOMOCOMBI?

YACTL C

OtBersl k 3aaanuaM yactu C popmynupyeTe B KpaTkoil cBOOOAHOM (hopMe U 3aluChIBacTe B
0JIaHK OTBETOB.

C1. ChopmynupyiTe OCHOBHBIE [TOJIOKEHUSI KIIETOYHOM TEOPUU CTPOCHHSI OPraHU3MOB.

C2. KakoBo 3HaucHHE OCIKOB B KJIETKax?

C3. Kpatko oxapakTepusyiTe cTpoeHne U GyHKITMH SHIOMIa3MaTHIECKON CETH.

C4. Yo Takoe 2HAOPENPOAYKIHUs (IHAOMUTO3)?

C5. B ueM cOCTOUT OHMOIOTHYECKUI CMBICT MUTO3a?

RBOoo~NoO WD PE

0.
1.
12.
13.
14.
15.
16.

Cnucok rpadpuyecknx pador
(Cwm. IlpakTUKyM)

Cnucok npenaparos AJisl aHAJIN3A:
KpoBs sArynikn
KpoBb uenoseka
Komnnekce ['onbpku B KiIeTKax CIMHHOMO3TOBOTO y3J1a
XOHIPHUOCOMBI B KJIETKAX KUIIEYHOTO MUTENHS aCKapU bl
KvipoBble BKITIOUEHHSI B KJIETKAX NIEUEHU aKCOJIOTIIS
BxroueHuns rMKoreHa B KJIETKAaX MEUYEHU aKCOJIOTIIA
CekpeTopHbIe rpaHyJibl B KJeTkax Jleiaura KoKy akconoTs
JXenrounsle BKIIOUEHUS B OacToMepax aMmpuomii
[TurmMeHTHbIE BKIIOYEHHS B XpoMaTo(opax K0>KH rojoBacTUKa
[TeHTpOCOMBI M BEPETEHO ACNIEHUS B AULEKIETKAX aCKapUabl
PecHMUYKYM KUTIIEYHOTO SMUTENHs 0€33y0KHu
CrnepmaTo30u16l MOPCKOM CBUHKU
HeiipohuOGpusisl B HEPBHBIX KJIETKAaX CIIMHHOTO MO3Tra
KapnokuHes B KJIeTKaX KOHYMKA KOPEIIKa JIyKa.
MuTo3 )XMBOTHOM KJIETKH (KpaeBas 30Ha MIEUYEeHU aKCOJIOTIIS)
AMHTO3 B AIUTEIUAIBHBIX KJIETKaX MOUYEBOTO ITY3bIPs MBIIIIH.

IIpumepsI BONPoCoOB cobeceq0BAHUSA
IIo Teme: buosiornyeckue MeMOpaHbI
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1. Yro Takoe »KHIKOCTHO-MO3aUYHAS MOJIENIb CTPOCHHS KIeTouHOU MeMmOpansl? [Touemy
OHAa TaK Ha3bIBAETCS?

2. YeMm oTnuyaercs ruia3MaieMMa OT BHYTPUKIIETOUHBIX MeMOpaH?

3. IloueMy BHeNIHsS U BHYTPEHHSISI CTOPOHBI IJIa3MajeMMbl OTJIMYAIOTCS [0 CTPOSHUIO?
Kakoe 3HaueHue 310 UMeeT s KIETKU?

4. TloueMy MHKPOBOPCHHKH HaXOJATCS Ha CBOOOAHOW MoBepXxHOCTH KieTku? C Kakoi
(GYHKIMEH KJIETOK CBA3aHO HATNYNE MUKPOBOPCHHOK?

5. Kakue eme cTpykTypbl MeMOpaHHOM MOBEPXHOCTH BaM U3BECTHBI?

6. Kakue cymecTBylOoT BUABI MEXKKIETOUHBIX COSTUHEHHIA?

IIpumepHbIe TeMBbI 10KIa10B
IIo Teme: JHepreTuka KJIeTKH
1. DHepreruka *XUBOTHOW KieTKH. [loHsATHA Karabonu3ma W aHabonM3Ma. JTambl Kara-
6onu3ma.
2. AT®: ctpoeHne MOJIEKYJIBI M POJIb B SHEPTETUYECKOM oOMeHe. [lpyrue coeanHeHus ¢
MaKpO3PrMYECKUMHU CBSA3SIMU
3. Ilyru cuate3a AT® B KJIeTKe: aHAIPOOHBIN TIUKOJIU3 U OKUCITUTEILHOE (HOCHOPHITH-
pOBaHHUe.
4. DIeKTpUYECKHe SIBICHUS B KJIIETOYHOU SHEPreTHKE
5. 3auro Bpyumsin Hobenesckyro npemuto no xumuu 1997 roga?
6. Tpancdopmarusi SHEpruu B pacTHTENbHON KieTke. OpraHouzas! gorocuHTe3a. Pomb
npoiiecca GOTOCHHTE3a B SHEPIeTUKE )KU3HU Ha 3emJIe.
7. DHepreTvka aHa’pOOHON KIIETKH.

IIpuMepHbIe BONPOCHI K 3a4eTy

1. Kparkas uctopust u3yuyeHus KJIETKH.

2. CBOHMCTBa KIIETKM KaK JIEMEHTAapHOH CTPYKTYpHOW M (YHKIMOHAIBHOW €IMHHIIBI
XKHUBBIX OpraHu3MoB. PasHooOpasue ¢hopmbl 1 PyHKIHMI KIETOK.

3.  Xwumuueckuit coctaB kietku. Comepkanue U QyHKIMU BOJBI M IPYTHX HEOpraHUYe-
CKUX COEJUHEHUH B KUBBIX KJIETKaX.

4. Jlunugel. CTpykTypa v QyHKIUN HEUTPaIbHBIX KUPOB, (HOCHOIUIUAOB U CTEPOUIOB
B KJIETKE.

5. ®yHKIuM yraeBoJoB B kKieTkax. OCHOBHBIE MOHO-, JTH- U TTOJIMCaXapH/IbL.

6. Xumuueckuil cocTaB U QYHKIUHU OEJIKOB B )KUBBIX KJIETKAX.

7.  XUMHUYECKUH cOCTaB U QYHKIIMU HYKIEHHOBBIX KUCIOT B JKUBBIX KIIETKaX.

8. Crpykrypa 1 QyHKIIMH OMOJIOTHYECKHX MEMOpaH.

9. Ina3zmanemma u ee MPOM3BOAHBIC. MEXKIETOUHBIE KOHTAKTHL. TpaHCIOPT BEIIECTB
yepes3 Iia3MaieMmy.

10. MemOpanHbIe 1 HeMeMOpaHHbBIE OPTaHOHIBI KIIETOK. KpaTkast XxapakTepucTrka.

11. Crpoenue u GyHKIUHU SHAOIUIA3MATHYECKOTO PETUKYITyMa.

12. Crpoenwue u ¢pyHknuu ammapata [ oiabmKm.

13. CrpykTypa 1 GyHKIHHU JIU30COM U MUKpOTEJEl (IEPOKCUCOMBI, TITHOKCUCOMBI).

14. Crpoenue u (pyHKIIUU MUTOXOHIPUH.

15. Crpoenue u GyHKIUU IITACTU]L.

16. CrpoeHrie u GyHKIUH sIIpa YYKAPHOTHUECKUX KIIETOK.

17. Crpoenue u ¢pynkuun pubocom. CHHTE3 U JIOKau3aus pubocoM B kieTke. Mx yua-
CTHE B CHHTE3€ OelKa.

18. Ilutockener. MukpoduiraMeHTsl, MPOMEKYTOUHbIE (UIAMEHTbI, MUKPOTPYOOUKH:
CTpoeHHE U (PYHKLHUH.

19. Crpoenne u GyHKIUHN KICTOYHOTO LEHTPA (LIEHTPOCOMBI).

20. OpraHouasl crnenUaIbHOTO HazHadeHUs (TOHOGUOPUIUIBI, MUOPUOPHUILIBI, HEUPO-
(UOPHILIBI; MUKPOBOPCUHKH): CTPOEHHE U (PYyHKIIUH.
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21. OpraHoupl IBMKEHUS: PECHUYKH U KTYyTUKH. VX CTpoeHme, yabTpacTpyKTypa oce-
BOW HUTH, (YHKIIHH.

22. Merabonusm kieTkd. CucTema Mmory4eHUs SHEPTUU B KIIETKE.

23. Knerounslii (MUTOTHYECKUH) IIUKJI.

24. DHAOPETPOMYKITHS.

25. KnerouHoe neneHue 3ykapuoT. XapaKTeprucTuka a3 MUTO3a.

26. AmMUTO3.

27. Meiio3. Xapakrepuctuka (a3, OMOJIOTHUESCKUI CMBICI.

28. Knerounas cMepth. CpaBHUTENbHAS XapaKTEPUCTHKA HEKPO3a U arloInTo3a.

29. CpaBHHTEIbHAS XapaKTEPUCTHKA JYKAPHOTHUYECKUX M MPOKAPUOTHYECKUX KIIETOK.
CuMOnoTHYECKAS THITOTE3a TIPOUCXOXKICHUS HEKOTOPBHIX MEMOPAHHBIX OPTraHOUIOB IYKAPHOT.

30. CpaBHHTEIbHAS XapaKTEPUCTUKA PACTUTEIBHBIX U )KUBOTHBIX KJIETOK.

7 HIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT M, NCIIOJIb3YEMbBIX
B NTIPOIECCE OBYYEHUA

NudopmanuonHbie TeXHOJIOTHH — 00ydeHHUE B 3JIEKTPOHHOM 00pa30BaTeIbHON Cpesie ¢
LEJIBI0 PACIIMPEHUsl JIOCTyNa K 00pa3oBaTelIbHBIM pecypcaM, yBEIHMUEHHs KOHTAKTHOTO B3au-
MOJICHCTBHUS C TpenoaBaTeieM, NOCTPOCHHUS WHIANBHIYyaTbHBIX TPAEKTOPUH MOATOTOBKH, 00b-
€KTUBHOI'O KOHTPOJII U MOHUTOPUHIA 3HAHUM CTYJIEHTOB.

B o6pa3oBarensHOM mpoliecce Mo JUCHUIUIMHE UCIIONIb3YIOTCA CleAyolue nH(opMalu-
OHHbBIE€  TEXHOJIOTHM, SIBJISIOIIMECS  KOMIOHEHTaMH  OJEKTPOHHOW  MH(POPMALUOHHO-
obpazoBarenbHoi cpeabl BITIY:

e Odwummansheiii caiit BI'TIY;

e Cucrema 3nekTpoHHoro ooyuenuss ®I'bOY BO «bI'TIY »;

e DJICKTPOHHBIC OMOTUOTECYHBIC CHCTEMBI;

e MylbTUMEANITHOE COITPOBOKIACHUE JICKIINN U TPAKTUYECKHUX 3AHITHI.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIITINHBI THBAJIMJAMMU U JININAMU
C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 3/10POBbA

HpI/I O6y116HI/II/I JiI[ € OrpaHUYCHHBIMU BO3MOKHOCTSAMHU 310POBbS IMMPUMCHAIOTCA aJall-
TUBHBIE 00pa30BaTENIbHbIE TEXHOJIOTUU B COOTBETCTBUHU C YCIOBHUSMH, U3JIOKEHHBIMU B pa3zese
«Oco0EeHHOCTH peanu3aluu 00pa3oBaTeIbHON MPOrpaMMBbl JUIsl HHBAJIUIOB U JIULl C OTpaHUYEH-
HBIMH BO3MOKHOCTSIMH 3/I0POBbS» OCHOBHOH 00pa30BaTEeNIbHOM MpOrpaMMmsbl (MCHOIb30BAHUE
CIiICaJIbHBIX y‘~IG6HI)IX nocoouii u JUOAKTHYCCKUX MATCPUAJIOB, CIICHUAJIBHBIX TCXHUYCCKHUX
CpeACTB O0Y4YEHHUsI KOJUIEKTUBHOTO M MHIUBHUIYAJIbHOTO IOJIb30BaHMS, NPEIOCTABICHUE YCIyT
accucTeHTa (IOMOIIHHUKA), OKA3bIBAIOMIETO OOYYAIOIIUMCS HEOOXOIUMYIO0 TEXHHYECKYIO IO-
MOIIb U T. I1.) ¢ Y4ETOM UHAMBHIyaTbHBIX 0COOEHHOCTEH 00yUaromuxcsl.

9 CIIMCOK JIMTEPATYPBI U UTH®OOPMALIMOHHbLIX PECYPCOB
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11. Atnac MUKpPOCKOIMYECKOTO U YJIbTPAMUKPOCKOIIMYECKOTO0 CTPOCHHUS KIIETOK, TKaHEeH
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6. buonorus knerku Ha [locTHayke: Kypc BUIEONEKIIUN -
https://postnauka.ru/courses/17529

7. Nnaukatop. OTKpBITHS pOCCHIiCKUX yueHBIX: KieTka —
https://indicator.ru/label/kletka

9.3 D1eKTPOHHO-0MOIHOTEYHbIE PeCypPChl
1. Polpred.com O630p CMU/CnpaBounuk http:// polpred.com/news.
2. DBC «Opaiir» https://urait.ru/.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

JUis 1npoBeleHMs 3aHATHHA JIEKIIMOHHOTO W CEMHUHApCKOro THUIIA, TPYIIOBBIX U
WHAVBUAYAIbHBIX KOHCYJIbTAllMM, TEKYIIEro KOHTPOJS U TMPOMEXKYTOYHOM aTTecTaluu
UCTIONB3YIOTCS  ayJUTOPUH, OCHAIIEHHBIE y4yeOHOM  MeOenblo, ayJUTOPHOM  JOCKOM,
KOMIIBIOTEPOM(PaMHU) C YCTAaHOBJIEHHBIM JIMIIEH3MOHHBIM CIIEHUATU3UPOBAHHBIM MTPOTrPAMMHBIM
o0ecrieyeHHEeM, KOMMYTAaTOpPOM JUIsl BBIXOJAa B JJIEKTPOHHO-OMOJIMOTEUHYIO CUCTEMY U
ANIEKTPOHHYI0  MH(MOpPMAIMOHHO-00pa3oBaTenbHyto  cpeny  BITIY,  mynbTumenuitHbIMU
IPOEKTOPAMHU, OSKCIO3UIMOHHBIMM JKpaHaMM, Y4eOHO-HAIJIJIHBIMU TOCOOMSIMU (CTEHJIBI,
npernaparsl, OMOJIOrHuecKre KOJIEKINUH, MYJIbTUMEIMHHbIE TPe3eHTaIH, BUICO(PUIEMBI).

Jlnst mpoBesieHus] MPAKTUYECKUX 3aHATUH TaKkKe UCHONb3yeTcs YdeOHas J1abopaTopus
300JI0TUH, YKOMIUIEKTOBAHHAS CJIEIYIOIIMM 000PYIOBaHUEM:

e KoMIUIEKT ayTuTOpHOI Mebenu

e AynuTopHas J10CKa

e KoMIbIOoTEp € yCTaHOBJICHHBIM JINLEH3UOHHBIM CIENHATIN3UPOBAaHHBIM IIPOIPAMMHBIM
obecrnieueHreM

e MynbTUMEAUNHBIN IPOEKTOP

e DKCINO3ULIUOHHBIN IKpaH


https://www.nature.com/search?q=cell+biology&journal
https://indicator.ru/
https://indicator.ru/label/otkrytiya-rossijskih-uchenyh
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e Mukpockon ouonoruueckuii «Mukpomen» C-1 (12 mr.)

e Muxkpockorn MoHOKYJIsipHbIH MC-10 (1 mmt.)

e Muxkpockon ouHokyisipabii MBC-10 (2 mT.)

e [ludposas kamepa — oKymsap st MUKpockorna (1 mT.)

e VYueOGHO-HArJIsAJHbIE TOCOOUS: MUKPOIIpenapaThl, TaOIUIIbI U JP.

CamocTtosTenbHas paboTa CTYy/I€HTOB OPraHU3yeTCs B ayJUTOPHSIX, OCHAILIEHHBIX KOMIIb-
IOTEPHOM TEXHUKOW C BBIXOJIOM B JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy BY-
3a, B CIIELIMAJIM3UPOBAHHBIX TaOOPATOPUSIX MO AUCLHUILIMHE, a TAKXKE B 3a1aX JOCTYIA B JIOKAJb-
Hyto cetb BI'TIY u ap.

JluneH3snoHHoe TMporpaMMHOEe oOecredyeHHue: OIepaliOHHble CHCTEMbI CeMeHCTBa
Windows, Linux; oducusie mporpammbr Microsoft Office, LibreOffice, OpenOffice; Adobe
Photoshop, DrWeb antivirus u T.71.

Pa3pa6oTunk: E.11 Manukosa, k.0.H., JOIEHT Kadeapsl OHOIOTHN
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11 IUCT UIBSMEHEHUHA U JONTOJTHEHUM

YTBepxaenue usmenenuit u nonojnenui B PILI nns peamuzanmuu B 2020/2021 yu. r.
PIIJI o6cyxnena u omodpena mist peanusanuu B 2020/2021 yu4. 1. Ha 3aceaHuu Kadeapbl
Ouonoruu U MeTouku o0ydeHus ouonoruu (mpotokoa Ne 9 ot 15.06.2020 r.). B PIT]] BHeceHbI

CICAYIOUE USMEHCHUA U JOIMOJIHCHU A

Ne uzmenenus: 1
No cTpaHHIIBI ¢ UBMEHEHUEM: TUTYJIBHBIN JTUCT

HckmrounTh:

BxirounTs:

MUHUCTEPCTBO HAVKH U BLICLLIET'O
OBPA30BAHUS POCCUUCKOM
®EJIEPALINU

MMHUCTEPCTBO IPOCBEILEHWAA
POCCHUUCKOU DOEJIEPAITNN

YT1Bep:kaenue u3menenuii u qonojaHennid B PILJL nus peanusanun B 2021/2022 yu. r.

PIT/] mepecmoTpena, obcyxeHa u ogoopena s peanusanuu B 2021/2022 yueObHOM ro-
Iy Ha 3acenanuu kadeapsl 6unonoruu 1 MOB (mpotokon Ne 4 ot 8 nexabps 2021 r.).

B pabouyro mporpaMMy BHECCHBI CIICYIOIINE U3MEHEHUS U JIOTIOTHEHHUS:

Ne usmenenus: 2
Ne cTpanwmisl ¢ usmeHenuem: 40

HckmrounTh:

BxirounTs:

B mynkT 10:

Aya. 118 «A». JlaGopatopusi ecTeCTBEHHO-
HAYYHOH HAINpPaBJEHHOCTH MeJarorun4eckoro
TexHonapka «Kpantopmym-28» mm. C.B. Jlan-
KHHA

o Jlocka 1-amemeHTHas MestoBast MaraHuTHas (1
IIT.)

 [lapra maGopaTopHas ¢ HaJCTPONKOW U BbI-
JIBIDKHBIM OJTOKOM (2 IIIT.)

o IIuceMeHHBIH cTOIT (4 TIT.)

e Cron nmpucTEeHHBIH XUMUYECKHH (3 1mT.)

» Cron 1 npeniogasatens (YrJIOBOH) MPaBOCTO-
ponHuii (1 mT.)

o Crennax KHIWKHBIN, 12 sueek (1 mrT.)

o [lonka HaBecHas, 6enast (1 wmT.)

o Ilyd 80*80 (2 wrT.)

o Ilyd 52*52 (2 mr.)

o JluBan TpéxmecTHbIH (1 mT.)

» Kpecno nsa pykosoautens Jupekt mwitoc (1
IIT.)

» Tymba ¢ MOHKOH HAKITAAHON TSI KyXOHHOTO
rapHutypa (6emnast) (2 mwr.)

» Kymnep Silver Arrow 130 (1 mrt.)

e HoyrtOyk (4 mT.)

e M®Y mpunrep Brother DCP-L5500 (1 mit.)

» Ammnapat Kumnmna (2 mwr.)

o Crepunuzatop I IabopaTOPHOM MOCYABI BO3-
qymrabIi (1 mrr.)

+ JlabopaTopHoe 0OopyaoBaHHE O XUMUH (6 IIT.)
* MaruautHas memanka (1 mr.)

» Iludposas nabopaTopus o xumun «Releon» (6
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IIT.)

» Iudposas nabopatopus o pusuke «Releony» (6
IIT.)

» ludposas nadbopatopus no duonoruu «Releon»
(6 mmT.)

* YueOHO-HUCCIIenOBaTeIbCKas JabopaTopus Omo-
CUTHAJIOB U HepoTexHoaorui (6 mr.)

* YueOHas nabopaTopusi TOUHBIX U3MEpeHuit (6
IIT.)

» Mukpockon yueOHbIH «IBpHKay (6 IT.)

YTBepxaenue usmeneHui u ponojHenuit B PIIJI nas peanuzanuu B 2022/2023 yu. r.

PaGouas nporpamma AMCUMILTUHBI IEpecCMOTpeHa, 00CyKIeHa U 0Jo0peHa AJis peanu3a-
i B 2022/2023 yuebHoM roay Ha 3acemanuu kadenapsl (mpotokon Ne 8 ot 26 mas 2022 r.). B
PII/l BHECEHBI cleayrOIKe U3BMEHEHHUS U IOTIOJIHEHHUS

Ne usmenenus: 3
Ne crpanuip! ¢ usmeHenuem: 38

B Paznen 9 BHeceHbl H3MEHEHUsI B CIUCOK JIMTEPATyphl, B 0a3bl JaHHBIX U HH(OPMAIIMOHHO-
CIPaBOYHBIE CUCTEMBI, B JIEKTPOHHO-OMOIMOTEYHBIE PECYpChl. YKa3aHbl CChUIKH, 00ecTIeyn-
BAIOIIME JIOCTYN O0YYarOIIMMCS K 3JEKTPOHHBIM Y4eOHBIM M3JaHUSAM M 3JIEKTPOHHBIM 00pa-
3oBarenbHBIM pecypcaM ¢ caiita PI'BOY BO «bI'TIV ».




