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1. Heﬂb H 3aJa4Y4 U3YYCHU A TUCHUIIJINHBI

Llens u3y4eHUsT TUCIUILTMHBI - 00ECIIEYUTh TOTOBHOCTh CTYACHTOB K MCIOJIB30BaHUIO HAYU-
HBIX OTUTOJIOTHYCCKUX 3HaHI/If/'I, CIICIIMAJIbHBIX yMeHI/Iﬁ 1 IEHHOCTHBIX OTHOIIIEHUY B COOTBETCTBUHU C
TpeOOBaHUSIMHU 00pa30BaATEIIBHBIX CTAHAAPTOB

3a1a4uu JUCIUTUTHHBI:

¢ chopMupoBath 3HaAHUS 00 MOP(HOIOTHUECKUX OCOOCHHOCTSIX JYKAPUOTHYECKHX KIETOK B
CBSI3H C BBIMIOJHAEMbIME ()YHKIIUSIMH;

- C(l)OpMI/IpOBaTb HWHTCIPUPOBAHHLBIC U CIICHUAJIBHBIC YMCHUSA B MIPOLCCCC U3YUCHUA TCOPCTU-
YECKOI0 [IUTOJIOTHYECKOTO MaTepraa U BHIIIOJHEHHUS JTa00PATOPHOTO SKCIICPUMEHTA;

- obecreunTh OBJIAJICHHE METOAMU MO3HAHHS [UTOJIOTHYECKUX OOBEKTOB, criocobamMu aHa-
JM3a IUTOJIOTUYECKUX SIBJICHUH JIJIS PEIICHUS 33]a4 TEOPETUYCCKOrO M MPUKIIAJIHOTO XapakTepa ¢
Y4ETOM BO3PACTHBIX OCOOEHHOCTEH 00yUaronuxcsi 001e00pa3oBaTeIbHON MIKOJIBI.

2. Mecto nucuumiannbl B crpykrype OIIOII BO

Hucuumnuna b1.B.O/1.7 «lutonorus» oTHOCUTCS K BapHaTUBHON YacTH y4eOHOrO IIaHa.

JucuunnmHa uzydaercs Ha 1 kypce, B 2 cemecTpe.

JI1st u3ydeHust TUCIMIUIUHBI TPeOyeTCsl: 3HaHUS IKOJBHOT0 Kypca OMOJIOTHH.

Nzydenuto nucuuruinnbl «L{uTonorusy npeamecTByeT OCBOCHUE JUCIUILINH (MPAKTHUK):

I'ucronorus;

BospacTtHasi anatomusi, (pU3UOIOTHS U OCHOBBI Bajeojoruu; Pactu-
TenpHbIM MUp Mopnosuun; JKuBoTHbIM MUp MOp1OBUN.

OcBoenue aucuUIUIMHbL «L{uTONmorusy» sSBIsSeTCs HEOOXOAMMOI OCHOBOI IS TIOCTIEAYIOIIETO
W3Y4YEHUS JUCHUTUINH (MPAKTHK):

boranuka;

CoBpemeHHast OMOJIOTHS M 0OIIECTBO;

I'eneTnka;

OcCHOBHBIE 3TaIbl YMOPUOTEHE3A KUBOTHBIX.

Ob6nacth mpodeccnoHaNbHOMN ASSITENFHOCTH, Ha KOTOPYIO OpUEHTUpPYET AucuurminHa «l{urto-
JIOTHUsS», BKIIIOYAET: 00pa3oBaHue, COLMAIBHYIO cepy, KyIbTypy.

OcBoeHMEe AUCHUILTUHBI TOTOBUT K paboTe CO CIEAYIOMUMU 00beKTaMH MpodeccnoHanbHOM
JIEATEIIbHOCTH
oOyueHue;
BOCIIMTaHUE;

- pa3BUTHE;
IIPOCBEUICHHUE;

- o0pa3oBaTeNbHbIE CUCTEMBI.

B IpoLecce U3Y4YeHHs] TUCHUIUIMHBI CTYJIEHT FOTOBUTCA K BUJAM NMPOQecCHOHAIbHON
JEeSTEIbHOCTH U pelIeHnI0 MpodeccHoHalbHbIX 3a1ad, npeaycMoTpeHHbx ®I'OC BO u yyeOHbIM
IIJIAaHOM:

Hay4HO-UCCIIEN0BATENIbCKAs AEATENbHOCTD

- IOCTAHOBKA U PEIICHUE HCCIIEe0BATENbCKUX 33/1a4 B 001aCTH HayKH U 00pa30BaHus;

- HCIOJIb30BaHUE B MPO(ECCHOHAIBHON JEITEIbHOCTH METO0B HAYYHOT'O UCCIIEJOBAHUS.

3. Tpe6oBanus K pe3yJbTaTaM 0CBOEHUsI TUCHUTIIMHBI

[Iponiecc n3ydeHus: TUCUMIUIMHBI HampaBlieH Ha (GOPMHPOBaHHE KOMIETEHIMH U TPYJOBBIX
byHkuil (mpodeccuonanbHblil cTanaapT llenaror (menaroruyeckasi 1€4T€IbHOCTh B JIOMIKOJIBLHOM,
Ha4aJIbHOM OOIIIeM, OCHOBHOM 0O0IIeM, cpeaHeM oOmieM oOpa3oBaHHH) (BOCIUTATENb, YYUTEINb),
YTBEPXkAEH NpUuKa3oM MuHHUCTEepcTBa Tpyaa U couanbHoi 3amuThl Ne544H ot 18.10.2013).
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Brinmyckauk gomxeH o0naaaTh cieayronmmu npodeccunonanbapiMu komnereHnusamu (I1K) B
COOTBCTCTBHUH C BUAAMU ACATCIIbHOCTH.

IIK-1. roTOBHOCTBI0 peaIn30BbIBAaTh 00pa3oBaTe/IbHbIe IPOrPAMMBbI IO Y4eOHbBIM
npeaMeTaM B COOTBETCTBHM ¢ TPeOOBAHUSIMU 00pa30BaTe/bHBIX CTAHIAPTOB

neiaroruyeckas 1essTeJbHOCTh

IIK-1 rOoTOBHOCTEIO
peann30BbIBATh
00pasoBarebHBIC TPOTrPAMMBI 110
y4eOHBIM IIPEIMETaM B
COOTBETCTBUH C TPEOOBAHUSIMHU
00pa3oBaTebHBIX CTAHIAPTOB

3HATh:

- MperoaBaeMblil mpeaMeT B npezenax Tpedoanuii ®I'OC
OOO B gactu OMOJIOTHS,

YMeTb:

- HCII0JIb30BaTh IPUOOPETEHHBIE 3HAHUS JUISI TOCTHKEHUS
[JIAHUPYEMBIX PE3YJIbTaTOB OMOJIOTMYECKOT0 00pa30BaHNUS;
BJIA/IETh:

- croco0amMy pelIeHHs IUTOJIOTHYECKUX 3a/1a4 TEOPETUUECKOTO

W TIPUKJIATHOTO XapaKTepa.

HAYYHO-UCCIEA0BATEC/IbCKaA JeATEJIbHOCTD

IIK-12. cioco0HOCTHI0O PYKOBOAUTH Y4eOHO-HCCIIeI0BATE]bCKONH e TeJIbHOCTbI0 00Yy-

YAl XxcHd

[TK-12 criocoOHOCTBIO PYKOBO-
AUTDb
y4e0HO-HUCCIIeIOBATEIIbCKON
JESITeTbHOCTHIO 00YJaIOIIIXCS

3HaTh:

- OCHOBBI pa0OThI C COBPEMEHHOM anmnapaTypon u
000pyI0BaHUEM J1JIsl BBINOJIHEHHS] HAYYHO-HCCIIE10BATENbCKUX
OMOIOTMYeCKUX paboT B COOTBETCTBUH C MPOoQHIN3aLueit;

- IPOILeIypy OPTaHU3alUH U IPOBEACHUS YIeOHOTO HCCIIeI0-
BaHUs B 00JaCTU LIUTOJIOTUHU

yMeTh:

-OpraHU30BbIBaTh y4eOHO-HUCCIIEA0BATENBCKYIO IeATEIbHOCTh
C UCIOJIb30BAaHUEM COOTBETCTBYIOIIETO JIA0OPATOPHOTO 000-
PYAOBaHUS C y4E€TOM BO3PACTHBIX 0COOEHHOCTEH 00yUaromux-
csl;

BJIa/IeTh:

-crioco0aMu aHaliu3a U UHTEPIIPETALUU PE3yIbTaTOB y4eOHOTO
UCCIIeI0BaHMs, 00yYaroIerocs 1o MUTOJOTHH U UX TPaMOTHO
IIPE3EHTOBATb.

4. O0beM AUCUMIIUHBI U BH/IbI Y4e0HOI padoThl

Bcero Bropoit
Bun yuebHoit paboTsl 4acoB CEMECTP
KonrakTHas paGora (Bcero) 54 54
JlaboparopHbIe 36 36
Jlexmun 18 18
CamocrosiTesibHasi pa6oTa (Bcero) 18 18
Buabl npoMe:KyTOYHOM aTTeCTaAlNHU
3auer +
O01mas TPyA10eMKOCTb Yachl 72 72
O01mas TpyA10eMKOCTh 3a4eTHbIE eJUHUIIbI 2 2

Toxrorosneno B cucteme 1C:Yuusepcurer (000003877)




5. Coaep:xkaHue TUCHUILIUHBI
5.1. Conep:xxanue MoayJieil AMCUUNIMHBI

Moayas 1. lluToiorus Kak HaykKa:

Beenenne. Ilpenmer u 3amaud IHUTOJIOTHH, MECTO IIMTOJIOTUH B CHCTEME OHMOJIOTHYECKHX
mucuuiuivH. KpaTkast ucropus pa3BUTHS, 3HaU€HUE METOAMYECKHUX MOAXO0B JUIsl Iporpecca HayKH.
Haxkomnnenne HayqHbIX JAaHHBIX U 0000IIEHHE ITHX JaHHBIX B BHJIE CO3JJaHHS KJICTOYHOI TEOpUH B €€
HayalbHOM BapuaHTe. JlanbHeillee pa3BUTHE KIETOYHOM TEOPHUM M €€ COBPEMEHHOE COCTOSHHE.
[IpokapHoTBl U 3YKapUOTHI, TUIIOTE3bl 00 MX MPOUCXOKACHUU. OOIMI TIaH CTPOSHHs KJIETKH Ha
CBETOBOM M 3JIEKTPOHHO-MHKPOCKOIIUYECKOM YpOBHE. ['OMOJIOTHS B CTPOEHUM KIIETOK pa3HBIX CH-
creMaTHueckux rpymi. OCHOBHBIE METO/bI M3y4eHUs KIeTKH. MeToasl nuronorun. CBeToBast MUK-
pockonus. Mukpockonuyeckass TexHuka. O0mue v cnenuduueckue MeToasl okpammusanus. [Ipu-
KU3HEHHOE M3YyYeHHE KIETOK. DJIEKTpOHHas MUKpocKomnus. IpuHimn paboThl TPaHCMHUCCHOHHOTO
3JIEKTPOHHOTO MUKpOCKomna. M3yueHune cpe3oB KJIETOK, CKOJIOB IIOBEPXHOCTH U30JUPOBAHHBIX CTPYK-
Typ u Mojekyn. CKaHupyroIas 3JeKTPOHHAs MHUKPOCKOIIUS, €€ BO3MOXKHOCTU. MeTObl aBTOPaaHo-
rpaduy, KJIETOUHBIX KYIbTYp, JU(PGEpEeHIMATbHOI0 HEHTPU(YTUpOBaHUS, IMMYHOLIUTOXUMUH. XU-
MHUYECKUH cocTaB KiIeTKH. OCHOBHBIC TIOHSATHS O XMMHUYECKOH OpraHM3alyy KJIETOK: BOJa, HEOpra-
HUYECKUE U OpraHWYeCKHE HOHBI, YIIIEBO/bI, IUIU/bI, Oenku, HykienHoBble kuciaoTsl — JJHK, PHK u
AT®. OcHoBHoli noctynar kiaetoyHoi O6uonoruun (JAHK PHK 6enok) u stansl ero peanusanuu B
kierke. [Tonarue o rene u renerudeckom koje. Tpu tuna monexkyn PHK, ux pons B Onocunrese Oein-
ka. OOmas cxema OuocuHresa 6enka. @epMeHThI, X MHOTOOOpa3ue U poJib B IPOLECCaX CHUHTE3a B
kieTkax. AT® kak OCHOBHOW HOCUTEIb SHEPTUH B KIIETKaX.

Moayas 2. Opranonabl HUTOIIA3MBI:

[uTomnasma u ee CTPYKTypHble KOMIOHEeHTHI [Imazmatudeckas memOpana. ['manoriasma —
BHYTpPEHHSIsI cpena KiIeTku. Ee (u3uKo-XMMHYecKHe CBOWCTBA, CTPYKTypa, QyHkmuu. [loHsTue o
KJIETOYHOM romeoctase. MemOpaHs! ki1eTku. CBoOCTBa MeMOpaH — MONYIPOHUIIAEMOCTh, TEKYUECTh,
KauecTBa JUAICKTpUKa. OYHKIMU TU1a3MaTuueckod MeMOpansl. Kierounast moBepxHocTh. [ mukoka-
JIMKC >KUBOTHOM KieTku. Kierounas o0onouka pacTeHUi: XUMUYECKHI COCTaB, CTpOEHUE U (PYHK-
I[UU, pOJIb IJIa3MaTUYEeCKOW MeMOpaHbl B INOCTPOEHHMM KJIETO4YHON cTeHku. Kamcynbsl Oaktepuil.
MeXKIeTOYHbIE KOHTAKTHI M UX TUIIbI Y MHOTOKJIETOUYHBIX OPTaHU3MOB: aIN€3UOHHBIE, 3AMBIKAIOIHE
u npoopsmme. Crenualin3upoBaHHbBIE CTPYKTYPBl MEXKIETOUYHBIX KOHTAaKTOB. Crielnuann3upoBaH-
HBIE CTPYKTYpBI KJIETOUHOI MOBEPXHOCTH (MHUKPOBOPCHHKH, OCOOEHHOCTH CTPOCHUS MSKOTHOTO U
0Ee3MSIKOTHOTO HEPBHOT'O BOJOKHA. OHOMEOpaHHBIE OpPraHOMIbI IUTOIUIa3Mbl. BakyosnspHas cucre-
Ma KIJIETOK, €€ KOMIIOHEHThI, QYHKIIMU U UX B3aUMOCBS3b. DHAOIUIa3MaTHUECKas ceTh. | panymspHas
SHJIOTUIa3MATHYECKass CeTh, MOP(OJIOTHYECKUE XapaKTEPUCTHKH, ydacThE B CHHTE3€ OCIKOB, B
HAKOIUICHWHU OENIKOBBIX MPOJYKTOB M MX TpaHcmopTe. [ maakas sHAOIIIa3MaTHUeCKas CeTh, CTPOEHUE,
JOKaJIh3auus B KieTke. Poiib sHI0MIIa3MaTHYECKOM CETH B M30JISIMU BEILIECTB B KJIeTKEe. Bakyomsp-
HBII ammapar KJIeTOK pacTeHHi, CTpoeHue, nmpoucxoxaenue, Gpynkuuu. [leHTpanpHas Bakyolb, TO-
HOTUTACT, COCTAaB BaKyOJISIPHOTO COKa, PYHKIMU BakyoJiel pacteHuit. Kommeke ['onbaxu, cTpoeHne
Y PACHOJIOKEHHUE B KIIETKAX PACTEHUN M KUBOTHBIX. YJBTPACTPYKTypa AUKTUOCOM, LIUC- U TPaHC-
30HbI. @yHKIMH KoMIuiekca ['onbmku. JInzocomsl. Mopdomorus 1u3ocoMm, UX XUMHUYECKask OpraHu-
3anust. [lepBudHbBIE, BTOPUYHBIE JIN30COMBI, ayTO(ParoCOMbI M OCTaTOUHBIE Temblla. Pubocomsl. CTpo-
eHue, xuMu4deckas opranuzanus, puoocomusie PHK u 6enku. Pubocomsr mpo — u sykapuotos. [lo-
TucoMBI. PUOOCOMBI, HE CBSI3aHHBIE C MEMOpaHaMHU, X POJIb B KJIeTKe. PUOOCOMBI U MOJTMCOMBI, JIO-
KaJIM30BaHHBIE HA MeMOpaHax 2HI0IIa3MaTUUECKON ceTH, uX QyHKIuu. OyHKIus pudocom — OMo-
cuHTe3 O6enkoB. J[BymeMOpaHHbIe U HEMEOpaHHBIE OpraHOUIbI IUTOIUIa3Mbl. CHCTEMBI SHEeproodec-
nedeHus kietku. [uxn AT® — AJI® kak 0OCHOBHOM MeXaHU3M OOMEHa SHEPTHH B KUBBIX CHCTEMaX.
[Totpebnenne AT® B mpolieccax CUHTE3a, TPAHCIIOPTA BEIIECTB, OCYIIECTBICHUU MEXaHUYECKOH pa-
60Tl U T.1. O0pazoBanue AT® B pe3ynbTare MPOIECCOB IITMKOIN3a B THAIOIIA3ME KJIETOK, JbIXa-
HUSl B MUTOXOHJPUSIX, POTOCHHTE3A B XJIOPOILJIACTaX.
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Murtoxonapuu. O6uiast Mop¢hoJoTusl U yAbTPAacTpyKTypa. MHoroobpasue ¢GpopM MHUTOXOH-
TP, MUTOXOHApHUATIbHAS CeTh. [loHATHE 00 3JIeKTpOHHO-TpaHCTIOPTHOU 1ienu 1 AT®-cuHTeTa3HOM
KOMIUIEKCE B cocTaBe KpHCT. [lomyaBTOHOMHOCTh MHUTOXOHIpuW. OOpa3oBaHHE HOBBIX MHUTOXOH-
JIpuid. ['MImoTe3bl 0 MPOUCXOKACHUN U HBOIIOLMU MUTOXOHAPUA B CUCTEME AYKAPUOTHUUECKON KJIIET-
ku. XimoporiacTtel. O0miass Mopdoorus u ynbTpacTpykTypa. OcHOBHAsI QYHKIHS XJIOPOIUIACTOB —
¢dorocunTe3. I107yaBTOHOMHOCTB XJIOPOILIACTOB. [ MTIOTE3bI 00 MX MPOUCXOXKACHUH. XPOMATO(OPHI.
B3aumonpespamienust miactua. OnopHO-IBUTATENbHAS CHCTeMa KIETKH. MUKpPODUITAMEHThI, MUK-
POTPYOOUYKH U MPOMEKYTOUHBIE (hraMeHThl. OOIIHe YepThl CTpOeHUS U GYHKIUHA. AKTUHOBBIE (U-
nameHTbl. CTpoeHrne MUOPUOPHILIBI TOMEPEYHO-TIOIOCATOT0 MBIIIICYHOTO BOJIOKHA, CXEMa MBIIICU-
HOT'O COKpAIIEHHsI COTJIACHO MOJICNI CKOJIB3SIIMX HUTEH. BKIIOUEHUsT IUTOIIa3Mbl M BEIIECTBA 3a-
raca B paCTHTEIBHBIX U KUBOTHBIX KieTkax. OOrmas mopdonorus sapa. CTpyKTypHbIE KOMITIOHCHTHI
snapa. B3zaumocss3p sapa u muToruiazMbel. O0mas MophoIorus siipa Ha CBETOBOM M DJIEKTPOHHO-
MUKPOCKOIMUYECKOM ypoBHE. OCHOBHBIC KOMIIOHEHTHI SIIpa: sifepHas 000JI0UKa, SIACPHBIA COK, XPO-
MAaTHH, SJIPBIIIKO U SICPHBIA OCNKOBBIM MaTpuKC. XpoMocoMbl. Mopdosiorus XpoMocoM BO BpeMst
MuTO3a B mpodasze, metodase, anadaze u tenodaze. Popma, pazMepsl, KOJIMIECTBO XpoMocoM. Ka-
puoTHIl. [IUIIOUIHBIA ¥ TalUIOMIHBIA HAO00p XpomocoM. ['omosorumuHble XpoMocombl. CTpoeHHE
XpPOMOCOM BO Bpemsi MeTa(a3bl: XpOMaThIa, TUIOTE3a 00 OJHOHUTYATON OpraHU3aluy XPOMAaTHU/IBI,
IICHTPOMEPa, KUHETOXOP, TEIIOMEPHbIE paiioHbl. Perpoaykius xpomocoM. [onumnonaus. @yHkno-
HaJIbHASI aKTUBHOCTh MHUTOTHYECKHX M WHTEP(PA3HBIX XpoMOcoM. Sapeimko. OCHOBHEIE dTanbl OHO-
cuHTe3a Oenika. MopQosorus sIphIIiKa B CBSI3U ¢ (YHKIIMOHATIBHON aKTHBHOCTBIO KIICTKH. XUMHYE-
ckuii coctaB: JIHK, pubocomusie PHK, G6emok. Kietounsrnii mukin. AMuto3. Mutos. Meiio3. Muto3 —
OCHOBHOU THII JICJICHHSI KJIETOK 3YKapUOT, €ro OMoorndeckuii cMpicii. @a3pl MUTO3a, UX XapaKTepu-
CTHKA.

5.2. Conep:xanue qnucuumiannbi: Jlekuuu (18 4.)

Mogayas 1. [luTosiorus kak Hayka (4 4.)

Tema 1. Hutonorus kak Hayka (2 4.)

Kpatkas uctopus pazsutus L{utonoruu xak Hayku, 3HaY€HHE METOJUYECKUX MOAXOJIOB IS
nporpecca Hayku. Hakorienne HayqHbIX JaHHBIX U 0000IIEHNE STUX JaHHBIX B BUJIE CO3JJaHUs KIle-
TOYHOH Teopuu B ee Ha4yalbHOM BapuaHTe. /lanbHeiilee pa3BUTHE KIETOUHOW TEOPUU U €€ COBpE-
MEHHOE COCTOSIHHE.

[IpokapuoThl U SyKapUOTHI, TUIIOTE3bI 00 UX MPOUCX0XKAeHUU. OO MJIaH CTPOCHUS KIIET-
KM Ha CBETOBOM M 3JIEKTPOHHO-MHUKPOCKOIIMYECKOM YpOBHE. I OMOJIOTHS B CTPOEHUM KIIETOK Pa3HbIX
CHUCTEMAaTUYECKHUX TPYIIIL.

Tema 2. MeToabl HUTOJIOTHH (2 4.)

CeeroBasi MUKpOCKOMUsA. MuKpockonudeckass TexHuka. OOme u crnenupuueckue MeTO b
okpammBanus. [IpmKu3HEHHOE M3ydeHUE KIETOK. DJEKTpOoHHas MUKpockomnus. [IpuHium paboTsl
TPAHCMHUCCHUOHHOTO 3JIEKTPOHHOTO MHUKpOCKomna. M3ydeHune cpe3oB KIIETOK, CKOJOB IOBEPXHOCTH
W30JIMPOBAHHBIX CTPYKTYp M MoJsieKyd. CKaHUpyromas 3J€KTPOHHAs MHKPOCKOIHS, €€ BO3MOYKHO-
cTi. MeToasl aBTOpanuorpaguu, KIeTOYHBIX KYIbTYp, TuddepeHnanibHoro NeHTpUYrupoBaHus,
UMMYHOITUTOX UMHH

OCHOBHBIE TTOHATHS O XMMUYECKOW OpraHU3aliy KJIETOK: BOJA, HEOPraHUYECKUE U OpraHu-
YeCKHE MOHBI, YTIIEBOIbI, JIUMUIBI, OenkH, HykiIenHoBbIe kucnoThl — [IHK, PHK u AT®.

OcHoBHo# moctynat kinetouHoi 6uonorun (JJHK PHK Genok) u atamel ero peanusanuu B
kietke. [loHsiTHE 0 reHe U reHeTwueckoMm koje. Tpu Tuma monekyn PHK, ux ponp B Ouocunrese
Oenka. O6mas cxema Ouocunresa Oenka. depmeHTHI, UX MHOTOOOpa3ue 1 poJib B MPOLIeccaXx CUHTE3a
B KiieTkax. AT® kak OCHOBHOI HOCUTEb YHEPTUU B KIIETKAX.

Moayas 2. Oprasonas! nuromjiasmsi (14 4.)

Tema 3. MemOpaHbI KJIeTKH (2 4.)

CBoiicTBa MeMOpaH — MOJTYIMPOHUIIAEMOCTh, TEKY4ECTh, KAUECTBA AUIICKTPHUKA.

[Tnasmarndeckass memOpana. DyHKIMM TIa3MaTudeckod memOpanbl. Kieroynas moBepx-
HOCTb.

['mukoKanukce )KMBOTHOM KIIETKHU.
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Kinerounas 060109ka pacTeHH: XUMHUYECKHUH COCTaB, CTPOCHHE M (YHKIIMH, POJIb TIa3Ma-
TUYECKOW MeMOpaHbI B TOCTPOCHUH KJIETOUHOM cTeHkH. Kamncynbl 6akrepuii. Crienmain3upoBaHHbIC
CTPYKTYPbI MEKKJIETOUHBIX KOHTAKTOB. Clienaiu3upoOBaHHbIE CTPYKTYPBI KJIIETOUYHOM MOBEPXHOCTH
(MUKpOBOPCHHKH, 0COOEHHOCTH CTPOEHUS MSKOTHOTO M 0€3MSKOTHOTO HEPBHOT'O BOJOKHA). Mex-
KJIETOYHbIE KOHTAKThl M X TUIIBI Y MHOTOKJIETOYHBIX OPIaHU3MOB: aJr€3MOHHbIE, 3aMBIKAIOLINE U
IIPOBOSILIKE.

Tema 4. Hutonuaazma. I'najsoninasma (2 4.)

I'manomnnasma, ee PU3UKO-XUMHUYECKHE CBOMCTBA, CTPYKTYypa, pyHkuuu. [loHarue o kierod-
HOM T'OMEO0CTa3e.

OnHOMeOpaHHBIE OPTAaHOUIBI IUTOTIA3MBI. BakyousipHas cucteMa KJIETOK, €€ KOMIIOHCHTHI,
(GYHKIIMM U UX B3aHMMOCBSI3b. DHJIOTIA3MATHYECKas CeTh. | paHyisipHas YHI0IUIa3MaTHYECKasl CETh,
MOP(}OIOTHYECKHE XapAKTEPUCTUKH, YIaCTHE B CHHTE3€ OCIKOB, B HAKOIUICHUH OEITKOBBIX MPOJIyK-
TOB M UX TpaHcnopre. ['magkas sHaomIa3MaTH4YeCKasl CeTb, CTPOCHHE, JIOKaNU3auus B KieTke. Poib
SHJOIUIA3MaTUYECKON CETU B M30JSLMU BEIIECTB B KIETKe. BakyossipHBIN anmapar KJIETOK pacTte-
HUH, CTpOCHHE, MPOUCXOXKIeHHe, PyHKIMH. [leHTpabHas BaKyosb, TOHOIUIACT, COCTAB BAKyOJISIp-
HOTO COKa, ()YHKIIMH BaKyoJIel pacTeHUN.

Kommiekc T'onb/iku, CTpoeHUE M PACIIOIOKEHUE B KJIETKAX PACTEHUM W SKUBOTHBIX. YJIb-
TPaCTPYKTypa IUKTHOCOM, ITUC- M TpaHC-30HbI. DyHKIMK KomIuiekca ["onbku. MapkupoBka MeM-
OpanHoro notoka B anmnapare ['ompmku. Pons komruiekca ["onbmku B GOpMUPOBAHUU KIETOYHOM
000JIOUKHU pacTeHUH.

JInzocombl. Mopdosorus u30com, X XUMUYECKast opranu3anus. [lepBudHbIe, BTOPUIHBIC
JN30COMBI, ayTOo(harocoMel U OcTaTo4HbIe Tenbla. CPepocoMbl — MEMOpaHHbBIE TY3bIPKU PACTEHUI,
HaKaIuIMBaroLIMe Maca.

[Tepokcrucombl — MeMOpaHHBIE CTPYKTYPBI KJIETOK PACTEHUU W )KMBOTHBIX, HE CBS3aHHBIE C
BAKYOJIIPHOW CUCTEMOM KIIETOK.

Pubocomer. Ctpoenue, xumudeckass opranu3amus, pudbocomusie PHK u O6enku. PuGocomsr
mpo - u 3ykapuoToB. [lommucomel. PuGocomsl, He CBsI3aHHBIE ¢ MEMOpaHamMu, UX pojb B KieTke. Pu-
0OCOMBI U TIOJIMCOMBI, JIOKAJTM30BaHHbIE HA MEeMOpaHaxX SHOIUIA3MaTHYECKON ceTH, MX (YHKIIHUHU.
OyHKIUSA pubOCOM — OMOCHHTE3 OENKOB.

Tema 5. iIBymemMMpaHHbIe (2 4.)

Cucrtemsl saeproodecniederust kinetku. Huxn AT® — AJID kak ocHOBHOM MexaHU3M 0OMeHa
SHEepruu B KUBBIX cuctemax. [lorpebnenne AT® B mpoueccax CMHTE3a, TPAHCIOPTA BEIIECTB, OCY-
HIECTBICHUU MEXaHUYEeCKOM paboTsl u T.1. O0pa3zoBanue AT® B pe3ynbpTaTe MpOIECCOB TIIUKOJIN3A B
rHajoIia3Me KIETOK, AbIXaHHUs B MUTOXOHAPHUIX, (POTOCHHTE3a B XJIOPOIIACTaX.

MuTtoxonnpuu. O6mass Moposorus U yiabTpacTpykrypa. MHorooopasue GopmM MHUTOXOH-
Ipuit, MUTOXOHpUanbHas ceTb. [loHsaTHe 00 31eKTpoHHO-TpaHcopTHOH 1enu U AT®-cunTeTasHOM
KOMILIEKCE B cocTaBe KpuCT. [losryaBTOHOMHOCTh MHUTOXOHIpui. OOpa3oBaHHE HOBBIX MHUTOXOH-
npuit. ['MmoTe3sl 0 IPOMCXOXKAECHUHU U SBOJIIOLUMU MUTOXOHIPUI B CUCTEME DYKApUOTUYECKON KIIeT-
KU.

Xnoporutactsl. O61mas Mopdosorust U ynbTpacTpykrypa. OcHOBHast (yHKIMS XJIOPOILUIACTOB
— (potocunTes. IloayaBTOHOMHOCTD XJIOPOILUIACTOB. [ MIIOTE3bI 00 UX MPOUCXOXKACHUU. XpoMaTodo-
pbl. B3aumonpeBpatiieHus miaacTui.

Tema 6. HemeOpanubie (2 4.)

OmnopHo-/BUTaTeNbHas cUcTeMa KIETKH. MUKpO(UIaMEeHThl, MUKPOTPYOOUKH U MPOMEXKY-
TouHble (punameHTsl. OOIIMEe YepThl CTpoeHus U (QyHKUMU. AKTHHOBbIE (uiaMeHThl. CTpoeHue
MHUO(DUOPUILIIBI TTOTIEPEYHO-TIOJI0CATOI0 MBIIIEYHOT'O BOJIOKHA, CXEMa MBIIIEYHOI'O COKpAIlEHHUs CO-
[JIaCHO MOJIENH CKOJNB3sIUX HutTed. [Ipomexyrounsie ¢uiamenTsl. MukpoTtpybouku. CtpoeHue,
XUMHUYECKHH COCTaB, OeNKH TyOynuHBI. LleHTphl opraHuzanuu MUKPOTPYOOYEK, MX JTHHAMHUYECKas
HECTaOMIBHOCTh. PECHHUYKM M KTYTUKH 3YKapHOTOB, MEXaHU3M JBH)KECHUS, POJIb MUKPOTPYOOUEK B
9TOM Ipouecce. ba3anpHble Tenblla PECHUYEK U KTYTUKOB, UX CTpoeHue U (pyHKuMU. KieTouHslii
IIEHTP, OCOOCHHOCTH B PAaCTUTEIbHBIX U JKUBOTHBIX KieTKax. LleHTpuomnu, opranusanus, JOKaiIn3a-
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Ul B KIIETKE, YBOCHHE LIEHTPUOJICH, ydacTHe B 00pa30BaHMM LIMUTOCKENETa U3 MHKPOTPYOOUeK B
uHTepda3e 1 BepeTeHa JIeJIEHUs BO BpeMsl MUTO3a U MeHo3a.
BxiroueHust HUTOIIa3MBI U BEIIECTBA 3aI1aca B PACTUTEIbHBIX U )KUBOTHBIX KJIETKaX.

Tema 7. Slapo (2 4.)

Bsaumocssi3p aapa u mutoriazMel. OOmias Mmopdonorus sipa Ha CBETOBOM U AJIEKTPOHHO-
MUKPOCKOIIUYECKOM ypoBHE. OCHOBHBIE KOMIIOHEHTHI si/ipa: siiepHasi 000J104Ka, SAEPHBII COK, Xpo-
MaTHH, SAPBIILIKO U SAEPHBIN OeNKOoBbIi MaTpukc. Mopdoorus saphiiika B ¢Bsi3u ¢ GyHKIIMOHATb-
HOM aKTUBHOCTBIO KJIETKH.

Xpomocombl. Mopdonorust XxpoMocoM BO BpeMsi MUTO3a B mpodase, merodase, anadasze u
tenodaze. dopma, pasMmepbl, KOJIMYECTBO XxpomocoMm. Kapuotwm. JIMIIOWIHBIA W TarUIOWIHBIN
Habop xpomocoMm. ['oMmosoruuHbie XpoMocoMbl. CTPOCHHE XPOMOCOM BO BpeMsi MeTadasbl: XpoMma-
TUJA, TUIIOTEe3a 00 OJTHOHUTYATONW OPTaHU3AIUU XPOMATHUIBI, LIECHTPOMEPA, KHHETOXOP, TEIOMEPHBIE
paiionsl. Penponykius xpomocoM. [lonumnonnus. OyHKIMOHATBHAS AKTUBHOCTh MUTOTUYECKHUX U
UHTEP(a3HBIX XPOMOCOM.

HepubocoMHubie mpoayKThl siapa. TpaHCKpUMIusS HEpUOOCOMHBIX TeHOB, Mopdonorus PHII-
KOMITOHEHTOB.

Tpanckpunuus. TpaHcisys.

Tema 8. Kiterounblii nnkja. AMuto3. Muro3 (2 4.)

MuT03 — OCHOBHOM THII JIEJIEHUS KJIIETOK 3yKapuoT, €ro Ouosoruyeckuit cMpici. @a3pl MUTO-
3a, X XapaKTEePUCTUKA U MPOJODKUTEIIBHOCT. L{UTOKMHE3, €r0 0COOCHHOCTH B KJIETKAaX PACTCHHUI U
JKUBOTHBIX. OTKPBITHIN U 3aKpBITBIM MUTO3. DHI0MHUTO3. ComaTuyeckas nonuruionaus. [laronorus
MHUTO3a, ()aKTOPHI, BBI3BIBAIOIINE TATOJIOTMYSCKHE H3MEHEHHS B KJIETKE BO BpeMsi MuTo3a. [IpuHIm-
bl PETYJALMN PA3MHOKEHHUS KIIETOK. 3JI0KQU€CTBEHHBIM POCT KaK IPUMEpP HAPYLIEHUS pPeryisiluu
Pa3MHOKEHHUS KJIETOK.

Tema 9. Meiio3 (2 4.)

Meiio3. Ero 6uonorundeckoe 3nauenue. Otianune mMeiioza ot Muto3a. [lepBoe u BTopoe aene-
Hue Mmeino3a. Pas3pl MeNo03a, UX XapaKTEpUCTUKA. XPOMOCOMBI THIIA JIAMIIOBBIX IIETOK, CTPOCHHUE,
0COOEHHOCTH (PYHKIIMOHUPOBaHUsS. THUIBI Mei03a: 3UrOTHBIN, TaMETHBIA M MPOMEXKYTOUHbIN. Yepe-
JIOBaHME TaTUIOWIHON U TUTUIOMAHON (Da3 B KU3HEHHOM IIMKJIE MPECTaBUTENEH pa3HbIX CUCTEMATH-
YeCKuX Tpynil. PazBUTHE MOJIOBBIX KIETOK y KUBOTHBIX M YEJIOBEKA: CIIEPMATOrE€HE3 U OBOTCHE3.
Pa3BuTHe NoOJIOBBIX KJIETOK Y MOKPBITOCEMEHHBIX PACTEHUI: MEra - 1 MUKPOCIOPOTI€HE3, MBUILLEBOE
3€PHO, 3apOJABILIEBBIM MEMIOK. [IoHATHE O TBOMHOM OILUIOJOTBOPEHNH Y BBICIIUX PACTEHU.

5.3. Conep:xanmne qnucuunauabl: Jlaboparopusie (36 4.)

Mogayas 1. [luTosiorus kak Hayka (2 4.)

Tema 1. O01mme NPUHUMIIBI CTPOCHHUS KJIETKH (2 4.)

1. 3HaKOMCTBO C YCTPONCTBOM U MPUHIIMIIOM JEUCTBUS CBETOBOTO MUKPOCKOTIA.

2. Vzyuenue CTpOEHHUs )KUBOTHOM KJIETKH Ha MPHUMEpE KIETOK NeueHH (MOCTOSHHBIN mpena-
par, OKpaleHHbIH JKeIe3HBIM TeMaTOKCHIINHOM).

3. M3yuenune ynpTpacTpyKTYyphl JKMBOTHBIX KJIETOK IO 3JEKTPOHHBIM MHUKpO(oTOrpadusim
("ATnac mo 6uonoruu KiaeTku").

4. VI3yueHue CTpOEHUs! paCTUTEIbHOM KJIETKU Ha MPUMEpPE KIETOK KOXKUILBI JTyKa M KIETOK
JUCTA 3J10JieN (BpEMEHHbIE TPernaparhl).

5. PaccMoTpenune ynbTpacTpyKTypbl PacTUTEIbHBIX KIIETOK MO 3JIEKTPOHHBIM MHUKPOGOTO-
rpadusim ("Atnac mo 6MOJIOTUU KIETKH").

6. MzydeHune CTpoeHHUsT KJIETOK MPOKAPHOT Ha MPUMEPE KIETOK CHHE-3€JICHBIX BOJOPOCIEH
(Octmmnsaropus, ['meokanca, Aptpocrupa).
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Mopnyas 2. Opranonas! nuTomiasmsl (34 4.)

Tema 2. Ctpoenue u pyHKkumuu MmeMOpaHbI (2 4.)

1. PaccmoTpenue yabTpacTpyKTyphl IJIa3MaTUYECKON MEMOpaHbI MO AJIEKTPOHHBIM MHUKPO-
dororpadusm ("Atnac mo Ouonoruu kietku", "Metogudeckue pekoMeHanuu").

2. 3ydenne cTpoeHus mIa3MaTuieckoi MeMOpansl (“ATiiac o OMOJIOTHU KIETKH ).

3. PaccmoTpenue cTpyKTypsl TIHKoKanukea (“ATiac mo OMoJIOoTuM KIETKH ).

4. Nzydyenue pyHKIUH m1a3MaTHYECKON MeMOpaHbI: a) TPAHCIIOPTHON (Ha IPUMEpE TIa3Mo-
JM3a B KJIETKaX KOXKUIIBI JyKa); 0) DHEepreTHuecko, perenTopHoi U GyHKIMU MPOBEICHUS HEPBHO-
T'0 UMITYJIbCa (10 ANEKTPOHHBIM MUKpodoTorpadusm (“ATnace mo OMOIOTHH KIETKH ).

Tema 3. CniennajibHble CTPYKTYPHI IUIA3MATHYECKOH MeMOpaHbI (2 4.)

1. W3ydeHue yabTpacTpYKTYpPHOH OpraHu3aldd MHUKPOBOPCHHOK IO 3JIEKTPOHHBIM MHKPO-
dororpadusm ("Atnac mo Ouonoruu kietku", "Metoaudeckue pekoMeHanuu").

2. PaccmoTpenune mnoctosiHHOro mukponpenapara "Ilouka kpomnuka" (OKpacka - Kelne3HbIN
reMaTOKCHIIMH-303HH). V3y4eHune meTOYHOH KaeMKH SIUTEIHS M3BUTOTO MOYEUYHOTO KaHANbIIA.

3. Mzyuenue mecMocoM 1o 3JeKTPOHHBIM MHKpodoTorpadusm ("Atnac mo OHONOTHU KIIET-
ku", "Meroauueckue pekoMmeHaanuu'").

4. PaccmoTpeHue Mukpomnpenapara "MsSKoTHOEe HEpBHOE BOJIOKHO" (OKpacka - ocMHUeBasi KUC-
JI0Ta).

5. I3yuenne MuENMHOBON 000JOYKM MO 3JIEKTPOHHBIM MuUKpodororpadusm ("Meroauue-
CKHE peKOMeH1anuu").

6. PaccmoTpenue crpoenust (poTOpenenTOPHBIX KIETOK MAJIOYEK M KOJIOOYEK MO JIEKTPOH-
HBIM MHKpodoTorpadusm ("Meronndyeckne peKoMeHIauu'").

Tema 4. [Iunouuto3, parouurtos (2 4.)

1. Paccmotpenue mukponpenapata «Hakormienue kpacku (TpEnaHOro CUHET0) B TUCTUOLIMTAX
MOJKOKHOW KJIETYATKH KPBICHD», IEMOHCTPUPYIOIINI MOTJIOMIEHUE KIETKaMU KPacKU. 3apuCOBKa.

2. IIpoBeneHre CpaBHUTEIHLHOTO HAOIIOIeHUS (haronuTo3a y uHpy3opui-Tydenek u ameo.

3. Paccmotpenue Beex otorpaduii (18-20), mmocTpupyromux MUHIMTO3 U 3apUCOBKA OfI-
HO 13 HuX ("Meroanueckue pekoMeHaanumn").

Tema 5. IIIC (2 4.)

1. U3yuenne ynbrpactpykTypsl OIIP mo snekrponHbiM Mukpodotorpadusm (“Armac mo
ouonoruu kieTku”’, "MeTtoaudeckrue pekoMmeHaanum'").

2. PaccmoTpeHune MOCTOSSHHOTO MHKponpenapaTta “Turpous B HeHpoHax CHMHHOTO Mo3ra”
(oKpacka - TOTyHJUHOBBIA CUHMA).

3. CocraBnenue Tabauupl: “CpaBHUTENbHAs XapaKTEPUCTHKA OpraHU3alMy T'PaHyISpHOIO U
arpanyispaoro OIIP”

Tema 6. Annapat I'osbaxu (2 4.)

1. U3yuenne yabTpacTpyKTyphl ammaparta ['0ibIKH MO 3MEKTPOHHBIM MHKpOQoTOrpadusMm
(“Atnac no Ouonoruu kietku”, "MeToaudyeckue pekomeHaanun").

2. PaccMoTpeHue MOCTOSTHHOTO MHKporpernapara “Ammapar ['ob/pkn B HEPBHBIX KIIETKaX
CHMHAJIBHOTO TaHIJINA KOTeHKa” (OKpacKka - OCMUEBasi KUCIIOTa).

3. PaccMoTpenune nocrostHHOTO MuKpornpenapara "[lompkenynodnas sxkene3a KpoIchl” (OKpac-
Ka - JKeJe3HbI reMaTOKCHINH). M3yueHne cekpeTopHBIX KIJIETOK, COJAEpKallluX 3UMOI€HOBBIE Ipa-
HYJIBL.

4. CocTaBiieHHe CXeMbl 00pa30oBaHUs CEKpeTa B IUKTHOCOMAax ammapara [ ojbKu, HCIOIb-
3ya cxeMbl (“ATiac mo OMONOrMM KIETKU», cTp. 36). OTMETUTh OCHOBHBIE (PYHKIIMM ammapara
INonbmxu.

Tema 7. JInzocomsl. [lepoxcucomsi (2 4.)
1. M3yueHne CTpOCHHUS JIU30COM MO AIEKTPOHHBIM MHKpodoTorpadusm (“Atiac mo 6uosno-
ruu Kietkn”, "MeTonuueckre peKoMeH1anun'").

Toxrorosneno B cucteme 1C:Yuusepcurer (000003877)



2. CocTaBieHHE CXEMbl BHYTPUKIETOUYHOTO pacIleIuieHus BemecTB (“ATiiac mo OHoiIoruu
KJIETKH ).

3. 3ydenne cTpoeHus MEPOKCUCOM TI0 3JIEKTPOHHBIM MUKpodoTorpadusm (“Atiac mo Ouo-
joruu KiIetku”, "Meroaudeckue pekomeHaanuu").

Tema 8. Mutoxonapuu (2 4.)

1. PaccMoTpeHMe MOCTOSHHBIX MUKPOIPENnapaTroB “XOHIPUOCOMBI B KJIETKaX TOHKOW KHII-
k1’ 1 “XOHIPUOCOMBI B KJI€TKaX Ne4eHN  (OKpacka 1o AJbTMaHY).

2. PaccmoTpenue ynpTpacTpyKTYpbl MUTOXOHJPUHN IO 3JEKTPOHHBIM MHKpodoTorpadusim
(“Atnac mo 6uonoruu Kietku”, "MeToInyeckue pekoMeHaanuu'").

3. Uzyuenne ocobeHHOCTEI TeHETHYECKOTO arnapaTa MUTOXOHAPHUH MO JIEKTPOHHBIM MHK-
podoTorpadusm (“Atnac mo GHOIOTHH KIETKH ).

4. N3ydyenue (QyHKIUH MUTOXOHAPHUI MO 3IIEKTPOHHBIM MHUKpodoTorpadusM u cxemam
(““ATnac mo OMOIOTUH KIIETKH ).

5. BeimonHenue KOHTPOJIbHOW paboThl 1o Teme "OgHoMeMOpaHHbIE OPraHOWABI UTOILIA3-

n

MBI .

Tema 9. Hemeopanubie (2 4.)

1. PaccMoTpeHne NOCTOSTHHBIX MUKpOIIpenaparoB “XOHIPHUOCOMBI B KJIETKaX TOHKOM KHII-
k1’ U “XOHIPUOCOMBI B KJIeTKaxX MeyeHu” (OKpacka rmo AnbTMaHy).

2. PaccMoTpenue yiabTpacTPYKTypbl MHUTOXOHIPUN TIO AJIEKTPOHHBIM MHUKpodoTorpadusm
(“Atnac mo 6monoruu KiIeTku”, "Meroaudeckue pekomeHaanuu").

3. U3yuyenne ocoOeHHOCTEH TeHEeTHYECKOro anmnapaTta MUTOXOHIPUN IO AJIEKTPOHHBIM MHK-
podororpadusm (“Atnac mo OHOJIOTHH KISTKH ).

4. VI3yuenue (QyHKIUH MUTOXOHAPHUIN IO 3IEKTPOHHBIM MHKpodoTorpadusM U cxemam
(“Atnac mo OMOJIOTHUU KIICTKH ).

5. Beinmonuenue KOHTPOIBHON paboThl 1o Teme "OmHoMeMOpaHHBIE OPTaHOUBI ITUTO-
na3mbl".

Tema 10. HemeOpannbie opransi (2 4.)

1. U3ydyeHue ynbTpacTpyKTypHOM OpraHu3alvd MUKpPOTpyOouek mo MukpodororpapusM B
«Atnace» (ctp. 66). Crnenyer y4ecTh, YTO MUKPOTPYOOUKH HMIMPOKO BAPBUPYIOT IO JJIMHE U MOTYT
CYILIECTBEHHO OTJINYAThCS OT MPEACTABICHHOIO B aTjlaceé BapHaHTa IO CHOCO0Y YKJIAIKU CyObeau-
HUII B WJIMHJP.

2. Vzyuenue ynpTpacTpyKTypHOU OpraHM3aliy HEHTPHOJIEH 10 MUKpoQoTorpadusm «ATia-
ca» (ctp. 64) u yueOHUKa.

3. M3yuenue ynbTpacTpyKTypHON OpraHU3alluyi BepeTeHa JAeJeHHs 10 MUKpodoTorpadusM B
OCHOBHOHM yuyeOHo# nuteparype. OOpaTuTh BHUMaHNWE HA HAJUYME WIM OTCYTCTBUE IIEHTPHOJIEH B
KJIETKAX Pa3JINYHbIX [IPEICTABUTENEH KUBOTHOTO U PACTUTEIBHOTO MHPA.

4. V3ydeHue ynbTpacTpyKTypbl PECHUYEK U )KT'YTUKOB 110 OCHOBHOM yueOHOIl uTeparype.

5. MopdodyHkiroHansHas opraauzanus MoGpuOpHIT U3ydaercss Mo cxeMaMm U MHKpogoTo-
rpadusm B «Ataace» (ctp. 68). CienyeT BBIICHUTh MEXaHU3M COKPAILlEHHs MBIIIIEYHOTO BOJIOKHA.

6. BrimonHeHue TpeHupoBOYHOTO 3a1anus ("MeToanueckue pekoMeHaanuu'", cTp. 24).

Tema 11. Cemunap no opranouaam (2 4.)

1. Ilpenmer u 3agauu Kypca 1uToaoruu. OCHOBHBIE HAIIPABIIEHUSI COBPEMEHHOM IUTOIOTUN

2. Kiierounast Teopusi: OCHOBHBIE TTOJIOKEHUSI.

3. OCcOOEHHOCTH CTPOCHHUS KIETOK MPOKAPUOT U AyKapuoT. OCOOEHHOCTH CTPOCHUSI BUPYCOB.

4, XuMuueckasi opraHu3aius KJIETKH: HEOPTaHUUECKHE COSAMHEHUsS, OPTraHUYECKUEe COeIU-
HeHUs (MOHOMEPHI, TIOJTUMEPHI).

5. YrueBogs! (MOHO-, A¥-, TOTUCAXAPHU/IbI), TUIHIBI - CTPOCHHE U (DYHKITUH.

6. benku: crpoenue. YpoBHU CTPYKTYPHOM OpraHu3aluu OEJIKOB.

7. Knaccugukanus 6e7IKoB 1o QpyHKIHSIM.
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8. Hykneotuapl: crpoenue u pyaknun. Ctpoenue u pynkunn AT®. HykiaenHoBbIe KUCIOTHI:
crpoenue u pynkuu JJHK n PHK.

9. [InazmaTuyeckas MeMOpaHa: XUMHYECKUH COCTaB, CTpoeHue, GpyHkmuu. Poct u oOHOBIIE-
HUE MJIa3MaTUYECKO MeMOpaHBI.

10. MexKJ1eTOYHbIE KOHTAKTHI.

11. I'manona3zMa: XUMHUYECKUHA COCTaB, (DYHKIIUH.

12. I'panymsipuas SI1C u arpanynspuas DI1IC ctpoenue, pyHKIINU, pacIpoOCTpaHECHHE.

13. Anmapat I'onbmku: ctpoeHue nuktuocoM. Tumbl Al'. @ynknuu Al': cekperus.

14. JIuzocombl: cTpoeHue U GyHKIHUH. TUmbl 1u3ocoM. Mukporesnbia (IepoKCUCOMBbI U TIH-
OKCHCOMBI): CTPOCHHUE U (PYHKITUH.

15. Bakyomnu: cTpoeHue 1 PyHKITUH.

16. MuTOXOHAPHUH: YABTPACTPYKTYpPa, GyHKIHUU. CIIOCOOHBI IETICHUS.

17. PuGocomsl: cTpoeHue u GyHKIuU. TUsl pudbocom.

18. AnmapaTt KJIETOYHOTrO JBMKEHUS. MUKpOTpYOOUKH: XHMHYECKHUH COCTaB, CTPYKTYypa.
CrpoeHne pecHUYEK, )KTYTUKOB U 0a3aJbHBIX TEJEL.

19. Anmapat KJIeTOYHOTO JISICHUS: KICTOYHBIN IIEHTP (LICHTPUOIH, IICHTpocdepa): CTPOCHHE
U QYHKIIMH; BEPETCHO JICJICHUS: CTPOSHHUE U (PYHKIINH.

20. KnerouHnast cTeHKa pacTeHul, IpuOOB M MMPOKAPHOT: CTPOCHHUE U (PYHKITUH.

Tema 12. Xumuueckass opranusanusi kjaerku. Kierounas teopusi. Ilnazmaruueckas
MeMOpaHa. OpraHoubl HUTOIIA3MBbI (ceMUHAPp (2 4.)

1. PaccMoTpeHne ynbTpacTpyKTyphl IJIa3MaTHdecKod MeMOpaHbI MO AJIEKTPOHHBIM MHUKPO-
dotorpadusam ("Atiac o 6mosorun Kietku", "MeTonuueckrue peKoMeHIaumn").

2. 3yuyenue cTpoeHus miazmaTiuueckoit MmemOpansl (“Atiac mo O6MOJI0THH KIETKH ).

3. PaccMoTpenue cTpykTyphl MHKokanukcea (“ATinac mo OMOJIOTUH KIETKH ).

4. Vzyuenune GyHKIUN IIa3MaTHISCKOW MEeMOpaHbI: a) TPAaHCTIOPTHOU (HA MPUMEPE TIa3MO-
Jm3a B KJIETKaX KOXKHUIIBI JTyKa); 0) DHepreTuyecKor, penenTopHoi 1 (yHKIUU IPOBEICHUS HEPBHO-
r'o UMITYJIbCa (10 ANEKTPOHHBIM MUKpodoTorpadusm (“ATnace no OMOIOTHH KIETKH ).

Tema 13. O0mas mopgostorusi KI1eTo4HOro siapa. Aapsimko (2 4.)

1. PaccMoTpeHMe MOCTOSIHHBIX MUKpPOIpENapaToB:

a) “KaprnokuHe3 B KOHYMKe KOPHS™~ (OKpacka »eJle3HbI FeMaTOKCUIINH).

0) “BbICOKMII MpU3MaTUYECKUN SMUTEINNA MOYKU KpoJIMKa” (OKpacKa »ele3HbI reMaTOKCH-
JIVH).

B) “Ma3ok KpoBH uenoBeka’ (okpacka o PomanoBckomy).

r) “Me3oTenuii calbHUKa KposinKa”™ (OKpacka reMaTOKCHIIMH, UMIIPErHalus cepedpom).

1) “Pa3BuTHE KOCTH U3 COETUHUTENLHON TKaHU (OKpacka reMaTOKCUIMH-303HH).

e) “Ilonepeyno-nonocaras MplllIedHasi TKaHb sI3bIKa’ (OKpacKa JKeJIe3HbI FeMaTOKCUIINH).

2. Vzyuenune ympTpacTpyKTYphl sfpa TO 3JEKTPOHHBIM MUKpodororpadusm ("Meronnde-
CKHE peKOMeH1anun").

3. Uzyuenune mopdonorun saphimka (MOCTOSTHHBIE TpernapaThl MOJOBBIX KIETOK 3€MHOBOJI-
HBIX ¥ MJIEKOIIMTAIOUINX ). 3apHCOBKA CTPOCHUS SIPBIIIKA SHIEKIETKHA 0e33yOKu.

4. PaccMoTpeHue cTpOeHHs AApbIIIKa 0 MUKPO(hOoTOrpadusm.

Tema 14. Xpomocomnbl (2 4.)

1. PaccmoTpenure pa3iauvHBIX TUIIOB XPOMOCOM IO MUKpodoTorpadusM. 3apucoBKa CTpoe-
HUS XPOMOCOMBI.

2. VzydeHme MOTMTEHHBIX XPOMOCOM KIIETOK CITFOHHOM JKeJle3bl TMINHKU KOMapa.

3. Mzyuenune XxpoMOCOM THIIA JIAMIIOBBIX HIETOK MO0 MUKpOQOTOrpadusm.

4. VI3yyeHue mMOJOBOrO XpOMaTHHAa IO MHUKPO(dOTO-
rpagusm.

5. PaccmoTpeHne XpoMOCOM U KapHOTHUIIA YEIOBEKa.
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Tema 15. AMuTo03, MUTO3 (2 4.)

1. PaccMoTpeHre NOCTOSHHOIO MHKpoOIpenapaTa «AMHUTO3 B KJIETKaX MOYEBOTO ITY3bIPS»
(OKpacka reMaTOKCUIMH-031H).

2. PaccmoTpenue (a3 MuTo3a Ha MOCTOSHHBIX MUKpoIpenaparax «MHUTO3 B KOPELIKE JIyKa
(OoKpacka jKeJe3HbI I'eéMaTOKCWIMH) U «MHUTO3 B KUBOTHBIX KJIETKax» (OKpacka IeéMaTOKCUJIMH-
DO3HH).

3. Uzyuenue >neKTpOHHBIX MUKpOdoTOrpaduii, 1eMOHCTPUPYIOIIUX Pa3InYHbIE (a3bl MUTO-
THdeckoro nenenus (“Atnac mo 6uonoruu kietku’”’, "Meroanueckue peKoMeHaanumn").

4. IIpoBecTH CpaBHEHHE MHUTO3a Y PACTHUTEIBHBIX M )KUBOTHBIX KJIETOK. 3allOJHHUTH TaOJIUILy:
"CpaBHUTENbHAS XapaKTEPUCTUKA MUTO3a PACTUTEIbHBIX U JKUBOTHBIX KJIETOK"

Tema 16. Meiio3 (2 u.)

1. PaccmoTpenne Mukpogororpaduii, HIUTIOCTPUPYIOLINX pa3andHble (a3sl Meio3a (“ATiiac
1o 6uosoruu Kietku”’, cTp. 84; "Meroaudyeckue pekoMeHaanuu'").

2. 3apucoBKa IMMOCJIEI0BATEIbHBIX 3TAIIOB MEH03a C COOTBETCTBYIOIIMMHU 0003HAUYCHUSIMH.

Tema 17. BuoJsioruyeckue popmbl ABHKeHUs (2 4.)

1. HaGmrotenue 3a JBFYDKEHHEM aMeObl B Karule KyJIbTyphl (CM. XOJI MPOBEICHUS PabOTHI:
"Metoauueckue pekomeHmanuu', ctp. 19). 3apucoBka OTAEIBHBIX ATANOB €€ MOCTYHNATebHOTO
JIBUKCHHUSI.

2. Paccmotpenmne mukpodotorpaduit 26,27 ("Meroauueckue pekoMeHAanuu'"), MILTIOCTPH-
PYIOIIUX pa3HbIe (OPMBI IICEBIOTIOIHIA.

3. PaccMoTpenue mukporpenapata «MHOTOpAIHBIN MepIATeIbHbIA STUTENNN KUIIEYHUKA

0e33yOkn» U 3JeKTpoHHbIe MHUKpodoTorpaduu 28, 29 ("Meroauueckue pekoMmeHAanuu").
[TpoBecTu 3apuCOBKY MUKPO- U YIBTPACTPYKTYPbl PECHUYEK U KT'YTHKOB, CAENIAB COOTBETCTBYIOIIUE
0003HaYEHHUS.

4. PaccmoTpenne MukpomnpemnapatoB «l maakas MeiiedHas TKaHby», «llomepeuyHass mbiiima
A3BbIKa KPOJIMKA», IEMOHCTPUPYIOIIUE IBa TUIA COKPATUTENBHBIX CTPYKTYp: TVIaJKUE U TOMEPEUHO-
nonocatbie MUOGuOpHIIEI (hoto 30-32). 3aprcoBka MOMEPEUHONOIOCATOTO MBIIIEYHOTO BOJIOKHA C
COOTBETCTBYIOIIUMHU 0003HAYCHUSIMH.

5. PaccMoTpenue u 3apucoBKa yabTpacTpyKTypbl capkomepa (porto 31 ("Metoaudeckue pe-
KOMeH1anuu").

Tema 18. Cexpenns (2 u.)

1. PaccmoTpenne Mukpornpenapara «3ejeHas jkeje3a paka» M JOMOJHSIOIUX €€ 3JIEeKTPOH-
HBIX MUKpodoTorpaduii cekpeTupyromux kietok (mukpodotorpadpun 33 A,b; 34 "Meroanueckue
pekoMeHauun").

2. 3apuCOBKa KJIETOK, CEKPETHPYIONINX MO alOKPHHOBOMY M METOKPHHOBOMY THIIaM.

6. IlepeyeHb Y4eOHO-METOAMYECKOr0 oOecmedeHUs] IJIsi CAMOCTOSITEIbHOH PadoThI
00y4aroIUXCcH Mo JUCUHUILIMHE (MOTYJII0)

6.1 Borpoce! 1 3a1aHus /151 CAMOCTOATEIbHOM padoThl Bropoii cemectp (18 4.)

Mopnyas 1. lutonorus kak Hayka (9 4.)

Bun CPC: IloaroroBka k mpakTH4YeCKUM / 1a00OPaTOPHBIM 3aHATHSIM

Tema 1. Beenenue. Ilpeamer, 3a1a4u ¥ OCHOBHbIC HANIPABJICHUSI COBPEMEHHOM
HHUTOJOTHH

— B uem nposBisieTcst 00IHOCT CTPOEHHUS BCEX SYKAPUOTHUECKUX KIIETOK?

— OxapakTepu3syiiTe pa3iinuus B CTPOEHUU KJIETOK KUBOTHBIX U PACTEHUH.

— B uem 3akiroyaercs pazauuue B CTPOEHUH KJIETOK IPOKAPUOT U DYKapHOT?

— JlaiiTe OCHOBHBIE TIOJIOKEHUS KJIETOUHOU Teopur. KTo n korja chopMyaupoBal KICTOYHYIO
TEOpHUIO?

— B ueM 3axitouaeTcs CX0ACTBO B CTPOEHHUH KJIETOK Pa3/InYHbIX OPraHU3MOB?
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Tema 2. MeToabI IUTOJIOTHH

— Kakue cymecTByroT METOIbI U3yUEHUS KIETOK?

— OxapakTepu3yiiTe 0COOCHHOCTH CBETOBOM MHUKPOCKONUHU. KakoBbI OCHOBHBIC ATaIlbl B pa3-
BUTHUH CBETOBOW MUKPOCKOIHH?

— KakoBa meTouka ¢ukcanuu ki1eTok? OxapakTepu3ynTe dTalbl.

— B yem npeumymiecTBa (hayopecieHTHOH MUKPOCKOITUU?

— Kak u3yuatorcs xuBble kiieTkn? KakoBbl penmyiiectBa $pa3oBO-KOHTPACTHON U UHTepde-
PEHIIMOHHON MUKPOCKONUHN?

— OxapakTepu3yiuTe METO]l SJIEKTPOHHOM MUKPOCKOIIHH.

— KakoBa meTo/inKa KyJIbTUBUPOBAHUS KJIETOK?

— JI71s1 yero ucnomnbp3yroT GpakMOHUPOBaHKE KIIETOK? B ueM cocTouT ero Meronuka?

Tema 3. Xumnueckasi OpraHu3anus KJIeTKH.

— IIpeamer u 3agaun Kypca uutosorud. OCHOBHbIE HANIPABJIEHUSI COBPEMEHHOM [IUTOJIOTHH.

— Knerounas Teopusi: OCHOBHBIE ITOJIOKECHHS.

— OCOOEHHOCTH CTPOEHHUSI KJIIETOK IIPOKAPHOT.

— Oco0EHHOCTH CTPOEHHUS KIETOK YKapuoT.

— OCOOEHHOCTH CTPOEHHUSI BUPYCOB.

— XumHuecKas OpraHu3anyus KIETKH: HEOPTaHUYECKUE COCIMHEHUS, OPraHUYECKUE COCINHE-
HUs (MOHOMEDHI, TIOJIUMEPHI).

— YrneBojibpl (MOHO-, TU-, HOJMCAXapUabl): CTPOCHHUE U (DYHKIUH.

— Jlumuael: cTpoenue u QyHKIHU.

— benku: crpoenue.

— YpOBHU CTPYKTYpHON OpraHu3aliu OEJIKOB.

— Knaccuduxarus 0enaxoB no GyHKIUAM.

— Hyxneorunst: ctpoenue u pynkuuu. Ctpoenue u pynkiuu ATO.

— Hykneunossle kuciotsl: crpoenne u pynkuun JJHK.

— Hyxnennosble kucnotel: ctpoerue U Gpynkiun PHK.

Mopayasb 2. Opranonas! nuromiaasmsi (9 4.)

Bun CPC: IloaroroBka kK mpakTH4eCKUM / Ja00OPAaTOPHBIM 3aHATHAIM

Tema 4. lluTonnasma u ee CTPYKTYpHbIe KOMIIOHEHTHI.

— [Ina3marnyeckass MeMOpaHa: XMMHUYECKUN COCTaB, CTpoeHHe, PyHKIMH. PocT u oOHOBIE-
HUE TIa3MaTUYeCKOl MeMOpaHBbI.

— MeXKeToOUHbIe KOHTAKTHI.

— Creunanu3upoBaHHbIE CTPYKTYpPHI IJIa3MaTudeckod MeMOpaHbl (MUKPOBOPCHUHKH, MHEIH-
HOBasi 000JI0YKa HEPBHBIX BOJIOKOH, HAPYKHBIE CETMEHTHI (DOTOPELIENTOPHBIX KIETOK).

— I'manomnnasma: XuMUYeCKUii cocTaB, (QYHKIIMH.

— I'panynspuas OIIC: crpoenue, GpyHKINH, pacIPOCTPAHEHHE.

— Arpanymsipras OI1C: ctpoenue, GyHKIINH, pacCIpoCTpaHEHHE.

— Anmnapat ['onppxu: crpoenne tuktnocoM. @yHkuuM anmnapara ['onbaku: cekpenus.

— JIuzocomsl: cTpoenue U GyHKIUHU. THIIBI TU30COM.

— Muxkpotesnblia (TMPOKCUCOMBI M TIIMOKCUCOMBI): CTpOEHHE U (PYHKIINH.

— Bakyomnu: ctpoenue u GyHKIUH.

— MuToXxoHApUH: yIbTpacTpykTypa. CriocoObl neseHusl.

— MuToxoHapun: QyHKITUH.

— OtHOCHUTENIbHAA aBTOHOMHOCTH MI/ITOXOH,Z[pI/Iﬁ U XJIOPOIIJIAaCTOB. 3HI[OCPIM6I/IOTI/I‘ICCK8.SI
TEOPHSL.

— PuGocomsr: crpoenue u GyHKuu. Tumns pudocom.
— KnerouHple BKIIIOUCHHS, THIIEI BKIIIOUCHHM.
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— Anmapat KJIETOYHOTO ABHKEHUS. MUKPOTPYOOUKH: XUMHUYECKUI COCTaB, CTPYKTYpA.

— CTpoeHue peCHUYEK, KI'yTUKOB U 0a3aJIbHBIX TEJIell.
— JIBUraTenbHbIN anmnapaTt NpoKapuoT.

— MuxkpodunamMmeHTsl 1 MUKPO(QUOPUILIBL: CTPOCHUE U (DYHKIIHH.

— Anmapar KJIeTOYHOTO JeNIeHUs: KIETOYHbIH HEeHTp (LIeHTPUOIH, IIeHTpochepa): CTpoeHUe U
(GYHKIMK; BEPETEHO JEIEHUs: CTpOeHHE U (PyHKINY.

— Knerounas creHka pacTeHHid: CTpoeHHE U (HYHKIHH.

Tema 5. Slapo.

— OOwras xapakTepucTuka sjapa (hopma U 4ucio siiep B KIETKe, SASPHOIMTOIUIa3MaTHIECKOe
OTHOILICHUE).

— CTpyKTypHble KOMIIOHEHTHI sijipa: fnepHas oOosouka, ctpoeHue u ¢yHkuuu. CtpoeHue
SIIEPHOM TIOPBI.

— Hykneonna3ma: ctpoenue, pyHKINU.

— Sapeimko: ctpoenue, pyHKINN.

— AMmuuKanus sIPHIIIKOBBIX T€HOB.

— Mopdomorus sApeIIKa MPH Pa3TUIHONR METa00INISCKOW aKTHBHOCTH KJICTKH.

— XpOMAaTUHOBBI KOMIIOHEHT sifpa. ['eTepoxpomarun. DyxpoMartuH. [1010BOM XpOMaTHH.

— Xumnueckas opranuzanus xpomarusa: JIHK u Genku-ructoss!.

— CTpoeHne MUTOTHYECKHUX XpoMocoM. Mopdoiorus.

— YIIbTpacTpyKTypa MUTOTHYECKHUX XPOMOCOM.

— YPpOBHH CTPYKTYPHOI OpraHu3aly XpoMaTHHA B MUTOTHYECKHX XpoMOocoMax (HyJIeocoMa,
HYKJIEOMEP, XPOMOMEP, XPOMOHEMA, XPOMATU/IA).

— lloninHEeMHast 1 yHUHEMHAs! TUIIOTE3bl OPTraHU3ALNMN XPOMOCOM.

— Turnbsl XpOMOCOM: MOJIUTEHHBIE XPOMOCOMBI.

— Tunel XpOMOCOM: XpOMOCOMBI THIIA <JIAMITOBBIX IETOK).

— Perumkanus XpoMOCOM: MOJUPEIUIAKALUOHHBIA U MOHOPEIUIMKALMOHHBIA THUIIBI

— Ponb siapa B MeTabonyeckoil akTUBHOCTH KJIETOK. JTalnbl CUHTE3a Oerka.

— OyHKIMY sA1pa.

Tema 6. KiteTounblii uuki. JlejieHue KIeTKH.
— Ki1eTOYHBINM MK ¥ €T0 dTaIlbl.
— AMUTO3, €ro 3Tanbl U OHOJIOTHYECKOE 3HAUCHUE.
— MwuTo3, ¢a3bl, OMOJTOTUYECKOE 3HAUCHHUE.
— OCOOEHHOCTH MUTOTHYECKOTO JeNIEHUs KJIETOK Y paCTUTENbHBIX KIETOK.
— Meiio03, da3bl, 6MOTOTUYECKOE 3HAUCHHUE:
— a) MUKPOCTIOPOT€HE3, MUKPOTaMETOT€HE3;
0) Meracrnoporenes, MereraMeToreHes;
B) OBOT'€HE3;
I') CliepMaToreHes.

— Tumnsl Meio3a.
7. TeMaTuKa KypcoOBbIX pa0doT (MPOEKTOB)

KypcoBbie paboThI (IPOEKTHI) MO AUCIUTUTMHE HE TPETYCMOTPEHBI.

8. OueHo4YHbIe CpPeACTBa /I MPOMEKYTOYHOM aTTecTauuu
8.1. Komnerenuuu u 3Tanbl GopMHUPOBAHUSA

Konpl komneTeHmit Ortanbl HOpMUPOBAHUS
Kypc, dopma Mopynu ( pa3zesnsl) AUCIUTUIUHBI
CEMECTpP | KOHTPOJIS
IIK-1 TIK-12 1 kypc, 3auer Monyns 1:
Bropoii [{uTosorust kKak Hayka.

Toxrorosneno B cucteme 1C:Yuusepcurer (000003877)



ceMecTp

IIK-1 TIK-12 1 kypc, 3auer Monyns 2:
OpraHou/ibl IUTOILIa3MBI.
Bropoit
ceMecTp

Caenenust 00 MHBIX IUCIUIUIMHAX, YIACTBYIOMIMX B (DOPMHUPOBAHHH JJAHHBIX KOMITCTCHIIU:
Kommnerenmus I1K-1 dhopmupyeTcst B iporiecce u3ydeHus TUCIUTUIAH:

AnanTtanoHHble BO3MOXHOCTH pacTeHUl, AHaNUTHYeCKas XUMHUs, AHATOMUS U MOpdonorus
yenoBeka, buoreorpadusi, buomorndeckue OCHOBBI CEIBCKOTO XO3SMCTBA, BHOTEXHOIOTHYECKUE
npousBojicTBa Pecyonuku Mopaosusi, buoxumus, boranuka, BBenenne B GuorexHomoruto, Bro-
pUYHBIE METa0OIUTHI pacTeHuid, ['enernka, ['ucronorus, 3oonorusi, KomuuecTBeHHbIE pacueThl MO
xumun, Komnounnnas xumust, JlJabopaTopHsblil mpakTHKyM 1o 6MoxuMuu, Metoauka o0ydeHus 61oso-
rum, Meroauka oOyuyeHus: XuMUK, MukpoOuronorus, MukpoopranusMsl U 310poBbe, MoeKysipHast
6uosorus, MosnekyisipHble OCHOBBI Haclle[CTBeHHOCTH, Heoprannueckuit cuntes, Obuas u Heopra-
Huueckas xumusi, O0mas skosorus, Opranndeckas xumus, Opranudeckuii cuaTe3, OCHOBBI aHTPO-
nonoruu, OCHOBBI Onoopranmueckoir xuMuu, OcHOBBI reomopdororun, [puknannas xumus, CaHu-
TapHas ¥ nHeBas MukpoOuonorus, CoBpeMeHHBbIE MOAXOAbI B 00ydeHHH XuMuu, COBpEMEHHBIC
npobaembl 6noTexHosoru, CoBpeMeHHbIe MPOOIEMbl U3yUeHHs TeHEeTHKH 4YesoBeka, COBpEeMEHHbIE
TEXHOJIOTMM B IIpoliecce NpenonaBaHus XxuMuu, ConuanbHas SKOJIOTHS M PALMOHAIBHOE MPUPOO-
nosib3oBanne, CTpoeHue MOJIEKYJ U OCHOBBI KBaHTOBOW xumuu, Teopus sposonuu, Pusnonorus
pacrenuii, @usnosiorus yenopeka, uzndeckas xumus, Puroauzaita, Onopuctrka, XuMus BbICOKO-
MOJIEKYJISIPHBIX COCIUHEHUN, XUMHUS METAIJIOB, XUMHUS HEMETAILUIOB, XUMHS OKPYXKAIOIIEH Cpelbl,
XUMHUS TOJIMMEPOB, DTHOKYJIBTYPHBIH KOMIIOHEHT IIKOJIbHOM OMOJI0rHH.

Komnerenmus [1K-12 ¢popmupyercs B poriecce u3ydeHus TUCIUITIINH:

AHnanutnueckas XUMus, AHATOMUS U MOP(OJIOTHUs YeloBeKa, AHTPONOTeHHbIE (PaKTOPbI UM-
MyHUTETa, buoreorpadus, buonornyeckne ocHOBBI CeIbCKOTO X034iicTBa, boTanuka, Bunosoe pas-
HOOOpa3ue NTUIl B IPUPOAHBIX IKOCHCTEMax, BHeypouHas 1esTeIbHOCTh HIKOJIBHUKOB 110 OMOJIOTHH,
l'ucronorus, Xusotusiit Mup Mopaosun, 3oosorus, Vcropust pa3Butus XuMudecko Hayku, Meto-
JIbl aHAJIM3a XMMUYECKOT0 cOCcTaBa 00BEKTOB OKpYyXkarolei cpezpl, Heoprannueckuit cunres, OOmias
U Heopranuueckas xumus, O6mas sxonorusi, Opranusanusi UCCIeA0BaTEIbCKON U MPOEKTHOHN Aes-
TEIbHOCTH ydamuxcs 1no ouonorun, Opranndeckuit cunte3, OCHOBbI UMMYyHOJ0TUH, OCHOBBI J1a00-
paropHoro ananusa, OCHOBBI JJaOOPATOPHOTO MpaKTHKyMa Mo obueil xumun, OCHOBBI 1a00paTOPHO-
ro NpakTUKyMa 110 XUMUU HEOPraHUYECKUX coenHEeHUN, OCHOBBI CUHTE3a OMOAKTUBHBIX OpraHuye-
ckux coenuHeHni, OcHOBBI ¢uToneHonoruu, [lpuknaanas xumus, Pacturensusiii Mmup Mopnosuu,
CoBpemeHHbIE TIPOOJIEMBbl OpraHudeckoil cuuTe3a, CoBpeMeHHbIE MPOOJIeMbl OPraHUYEeCKOH XUMUH,
ConuanbHas 3K0JI0TUs U pallMOHAIbHOE MPUPOAOI0IIb30BaHNe, CpaBHUTENbHASI XapaKTEPUCTUKA CH-
CTEM OpPraHOB KMBOTHBIX, PU3UKO-XUMHUECKNE METOABI aHaIn3a, OU3noaorus pacreHuil, XuMuue-
CKMI aHAJIN3 HA MTPOU3BOJACTBE, XUMUYECKUA MOHUTOPHUHI COCTOSIHHSI OKPY>KAIOIIEH cpepl, XUMHs
OKpyXkaro1en cpenpl, Llntonorus, IKoa0orn4eckuii MOHUTOPUHT COCTOSTHUS OKPY’KAIOLIEN CPEBI.

8.2. Iloka3are/u M KPpUTEPUH OLICHUBAHUS KOMIIETEHINI, INKAJIbI OLlCHUBAHUS

B pamkax n3ydaeMoi JUCHUIUIMHBI CTYIEHT JEMOHCTPUPYET YPOBHU OBJIAJICHUS KOMIIETEH-
LUSMU:

[ToBbI1IEHHBIN YPOBEHB:

3HACT U IIOHMMAET TEOPETUUECKOE COJEpKaHUE NTUCLUUILINHBL;, TBOPYECKH UCIOJIB3YET PECYp-
Chbl (TEXHOJIOTUH, CPENICTBA) /Ul PelIeHHUs MPOopEeCCHOHANIBHBIX 3aJ]lay; BIaJeeT HaBbIKAMH PELICHUS
IIPAKTUYECKUX 3a7ad.

ba3oBblii ypoBEHb:

3HAaeT W MOHMMAET TEOPETUYECKOEe COJIEp)KaHHE; B JOCTATOYHOH cTemneHu chopMUpOBaHBI
YMEHUSI IPUMEHSTh Ha MPAKTUKE U NEPEHOCUTHh M3 OJHOM HAaydHOH 00JacTd B JAPYryl0 TeOpeThde-

CKHEC 3HAHUA; YMCHUA U HABBIKU ICMOHCTPUPYIOTCA B yqe6H0171 n HpaKTHQCCKOﬁ JACATCIIbHOCTH, UMC-
Toxrorosneno B cucteme 1C:Yuusepcurer (000003877)



€T HaBBIKU OLICHUBAHUS COOCTBEHHBIX JOCTH)KEHHI; yMEET OIpeaesaTh MPOoOIeMbl U OTPEOHOCTH B
KOHKPETHOU 00J1acTH MpoeCCHOHATIBHON 1EATEIILHOCTH.

[ToporoBslil ypOBEHb:

MIOHUMAET TEOPETUUECKOE COAEPIKaHUE; UMEET MpeACTaBICHUE 0 IpobaeMax, Ipoueccax, sB-
JICHUSAX; 3HAKOM C TEPMHUHOJOTHEH, CYIIHOCTBIO, XapaKTEPUCTUKAMHU M3YyYaeMbIX SBJICHUH; JEMOH-
CTpUpPYET MPAKTUUYECKUE YMEHHUs NMPUMEHEHUS 3HAHUI B KOHKPETHBIX CUTyaLUsAX HPOQecCHOHab-
HOU JIEeATEILHOCTH.

YpoBeHb HUXKE IOPOTOBOIO:

UMEIOTCS MPOOENbl B 3HAHUSAX OCHOBHOTO Y4€OHO-TIPOTPaMMHOIO MaTepHuala, CTYIEHT J0-
IyCKaeT NPUHIUNHAIbHbIE OIMIMOKU B BBIIOJIHEHUU NPEAYCMOTPEHHBIX MPOTrpaMMON 3alaHui, He
CHOCOOEH MPOJOIDKUTH O0YYEHHE UM TPUCTYIHUTH K MPo(ecCHOHANBHOMN JesITeIbHOCTH TI0 OKOHYA-
HHUU BYy3a 0e3 JOITIOJIHUTCIIbHBIX 3aHIATHH 110 COOTBGTCTBYIOLHGﬁ JAUCHUITIINHE.

YpoBeHb [Ixana oueHUBaHUsA AJI IPOMEKYTOUHOM [IIkana oueHnBaHUA
c(hOpMUPOBAHHOCTH aTTecTaluu o bPC
KOMIIETECHIIUU DK3aMeH 3auer
(muddepeHmpoBaHHBIN
3a4er)
[ToBbIICHHBIH 5 (OTIMYHO) 3a4TECHO 90 — 100%
ba3zoBbrit 4 (xopor1io) 3a4TECHO 76 — 89%
IToporoBerii 3 (YAOBIETBOPUTEIBHO) 3aYTEHO 60 — 75%
Hwxe noporosoro 2 (HeyIOBIETBOPUTENHHO) [HE3AUYTEHO Huxe 60%

KpI/ITepI/II/I OLICHKHU 3HAaHUU CTYJACHTOB IO JUCIUIIJINHE

Ornenka Ilokazarenu
3a4uTeHo CTynmeHT TBEp/I0 3HACT MaTEPHaJl, TPAMOTHO U TIO CYIIECTBY H3JIaraeT ero,
HE JIONyCcKasl CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA BOMPOC UITU
BBITTIOJITHCHUU 33}13HI/II>1, HpaBI/IJ'II)HO HpI/IMeHSIGT TeopeTquCKHe ITIOJIOKCHUS
MIPH pEIICHUN MPAKTHUECKUX BOIPOCOB U 33]1a4, Ba/ieeT HEOOXOAMMBIMU
HaBBIKAMH U HpI/ICMaMI/I X BBIIIOJTHCHUA, YMeeT HpOBO}II/ITB pa60Ty 110
METOJIMYECKOMY OCHAIICHHIO 00pa30BaTeIbLHOTO Mpoliecca.

He 3auteno CTyneHT 1eMOHCTpUpPYET HE3HAaHUE OCHOBHOTO CO/IEP KAHUS TUCIIUTIINHBI,
oOHapyXHBas CyIIeCTBEHHbIE IPOOEIBI B 3HAHUSIX YUEOHOTr0 MaTepuana,
JIOTYCKaeT MPUHIUIHAIbHbIE OIIMOKY B BBHIITOJHEHUU MpeJiaraeMbIX
3aJlaHul; 3aTPyAHSIETCA JeNaTh BHIBOJIbI U OTBEUATh Ha JIOMOJHUTENIbHBIE

BOIIPOCHI ITPENOIaBaTEIs.

8.3. Bonpocsl, 3a1aHHs TeKYILEro KOHTPOJISI

Monayas 1: [luToorus kKak Hayka

I1K-1 roTOBHOCTBIO peaar30BbIBATh 0Opa30BaTEIbHbBIE IPOTPAMMBI 10 YU€OHBIM IpeIMeTaM
B COOTBETCTBHH € TPEOOBAaHUAMH 00pa30BaTEIbHBIX CTaHAAPTOB

1. Ilpu psime BpOXKJIEHHBIX JIM30COMHBIX «OOJIE3HAX HAKOIJICHUS» B KJIETKaX HAaKaIUIMBAETCs
3HAUUTENbHOE KOJIMYECTBO BaKyoJeH, coiepiKallliux HepaculelieHHble BellecTBa. Hampumep, npu
60se3nu [loMre npoucXoauT HAKOIUJIEHHE TIUKOTeHa B Ju3ocoMax. OObICHUTE C UEM CBSI3aHO JaH-
HOE SIBJIEHUE, UCXOs U3 (PYHKIMOHAIBHON PO JaHHOTO opraHouja kierok. Ilepeunciute ocHOB-
HbIE TIOHATHS, (popMUpYyeMBbIe TPU U3yYeHUH TeMbl "OpraHoupl MUTOIUIA3MbI" B MIKOJIBHOM Kypce
Ouonoruu.

2. O0ObsCHUTE, KaKue MOCIEACTBUS MOTYT OXKH/JIAaTh )KHUBOTHYIO KJIETKY, Y KOTOPOH B KJIETOY-
HOM IIEHTpPE OTCYTCTBYIOT OJ{Ha LIEHTPUOJIb U JyuucTtas cdepa (actpocdepa). [lepeurncaure ocHOB-
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HbIC TIOHATHS, (POPMHUPYEMBIE TIPH U3YYCHHH TeMbl "OpraHoubl IUTOIUIa3MbI" B IIKOJBHOM Kypce
Ouooruu.

3. 3BecTHO, 4TO Y MO3BOHOYHBIX JKHUBOTHBIX KPOBb KpacHas, a Y HEKOTOPHIX O€CrO3BOHOY-
HBIX (TOJIOBOHOTHX MOJUIIOCKOB) Toiiy0asi. OOBACHUTE C MPUCYTCTBHUEM, KAKUX MHKPOAJIEMEHTOB
CBsI3aH OIpe/IeJICHHBIN [BET KPOBU y 3TUX KHUBOTHBIX? [lepeuncinte ocCHOBHBIEC MOHATHS, GOPMUPY-
€MbI€ IIpU U3ydeHUU TeMbl "OpraHnyecKue U HEOPraHUYECKHe BEIECTBA KIETKH" B IIKOJIBHOM Kyp-
ce OMOJIOTHH.

4. Slapo sAHWLEKIeTKH U SAPO CIEePMaTO30H1a UMEET PaBHOE KOJIMUYECTBO XPOMOCOM, HO Y siii-
HEKJIETKH O0BEM LHUTOIIa3Mbl M KOJUYECTBO IMTOIUIA3MATHUYECKUX OPTraHOUIOB OOJbIIE, YeM Yy
cnepmaTo3ounaa. OJIMHAKOBO JIU cojiepkaHue B 3TUX kiertkax JJHK?

5. JlaliTe OCHOBHBIC TOJOXKEHUS KIETOYHOH Teopuu. KTo M korma chopmymnupoBai KiIeTou-
Hyto Teoputo? Ilepeuncianre oCHOBHBIE MOHATHUS, GOPMHUpYEMBbIE ITpH H3ydeHUU Tembl "Kitetounas
Teopus" B IIKOJIHHOM Kypce OHOJIOTHH.

[TK-12 cnocoOHOCTBIO PYKOBOJUTH YIEOHO-HUCCIIEA0BATEIBCKOM IEITEILHOCTRI0 00yUaro-
HIAXCS

1. 3epHa MIIEHUIBI U CEMEHA MOCOTHEUYHUKA OOraThl OpraHu4YecKiuMu BemiecTBamu. O0bsic-
HUTE, MMOYEeMYy KaueCTBO MYKH CBSI3aHO C COJICP)KAaHHEM KICHKOBHUHBI B HEH, KAaKUE OPraHUYCCKHE
BEIIECTBA HAXOMAATCA B KJICHKOBUHE MIIEHUYHOU MyKu. Kakue oprannyeckue BeniecTBa HaXoAsTcs B
ceMeHax nojconHeyHrka? CocTaBbTe aITOPUTM PEHICHUs JAaHHOTO 33aJlaHUsl U METOAMYECKHE PEeKO-
MEHIAIIMHU T10 €TO BBIOJIHEHUIO.

2. OxapakTepu3yiTe 0COOCHHOCTH CBETOBOW MHKPOCKOMHH. KakOBbI OCHOBHBIC TaIlbl B pa3-
BUTUU CBETOBON MuKpockonuu? CocTaBbTE allTOPUTM PEIICHUS TAHHOTO 33/IaHUi U METOJIUYECKUE
PEKOMEH/IAIUH TI0 €T0 BHITIOJTHEHHIO.

3. B uem 3akitouaeTcsi CX0JICTBO B CTPOCHUHU KIIETOK pa3NUYHbIX opraHu3MoB? [Ipu nmomoru
KaKOr0 METO/]I1a IUTOJIOTHH 3TO MOXHO BEISIBUTH?

4. KakoBa MeTOMKa KyJIbTUBHUPOBaHUS KJIE€TOK? 1€ 3T0 MOKHO UCIIONB30BaTh B MIKOJIBHOM
npaxkThKe?

5. KakoBbl 0COOEHHOCTH CTPOCHHUSI KJIETOK MPOKapHOT. [Ipy moMoIIu Kakoro MeTo1a IUToJ0-
UM MOXHO U3YYUTh TPOKAPUOTHI?

Moaynb 2: Opranouabl HUTOMIA3MBI

[1K-1 roTOBHOCTBIO peaIn30BbIBaTh 00pa30BaTEIbHbBIE MPOTPAMMbI IO YU€OHBIM ITPEIMETaM
B COOTBETCTBHH € TPeOOBaHUAMH 00pa30BaTENbHBIX CTAaHAAPTOB

1. Pemure 3aa4y U OOBSICHUTE, TOUEMY Y 3UMHUX CIIALIUX CYPKOB U 3UMYIOIIMX JIETYUYUX
MBILLIEN YNACI0 MUTOXOHIPHUM B KJIIETKAX CEPAEYHOMN MBILIIBI PE3KO CHUIKEHO.

2. OOBIYHO, eclTi KJIETOYHAs TaTOJIOTHS CBsI3aHa C OTCYTCTBHEM B KJIETKAaX TEYSHH U TIOYEK
HEPOKCHCOM, TO OpPraHM3M C TakuM 3a00jIeBaHHMEM HexHu3HecrnocoOeH. Jlaiite oObsCHEHHE TOMY
dakTy, ucxoas u3 GyHKIMOHATBLHONW POJIM 3TOTO OPraHOM 1A B KIIETKE.

3. [Ipu maTonoruyeckux mporeccax 0ObIYHO B KJIETKaX 3HAYUTEIbHO YBEINYHBAETCS KOJTUYE-
CTBO 1M30c0M. Ha OCHOBaHMM 3TOr0 BO3HMKIIO MPEICTABIECHUE, YTO JIM30COMBI MOT'YT UI'PaTh aKTHB-
HYIO poJib IpH rudenu kiaetok. OHAKO M3BECTHO, YTO MPHU pa3pbiBe MEMOpPAHBI JTU30COM, BBIXOJIS-
1€ TUAPOJIAa3hl TEPSIIOT CBOIO aKTUBHOCTb, TaK KaK B LIUTOIIa3Me ciaborienoynas cpena. O0bsacHU-
T€, KaKyl0 pOJIb UT'PAIOT JIN30COMBI B IAaHHOM Cllydae, UCXO0JIs U3 (PYHKIIMOHAIBHOW POJIU 3TOTO Op-
TaHOM/IA B KJIETKE.

4.Y 601bHOTO BBISIBIIEHA pefKas 00JIe3HH HAKOIUICHUS TJUKONPOTEHHOB, CBsI3aHHAs C HEMlOo-
CTATOYHOCTBIO THIPOJIa3, PACIIEIUIAIOMNX ITOJIMCAXAPUIHBIE CBA3U 3TH AHOMAJIUU XapaKTEPU3YIOTCA
HEBPOJIOTUYECKUMH HapyIIEHUSIMU U pa3HOOOPa3HbIMU COMaTHUYECKUMHU MPOsiBIeHUIMHU. DyKo3ua03
Y MaHHO3MJIO3 Yalle BCEro NMPUBOJAT K CMEPTH B JETCKOM BO3pacTe, TOrJa KaK acHapTHIIIIFOKO3a-
MUHYpUS TPOSBISIETCA Kak O0JIe3Hb HAKOIUICHUS C MO3JHUM HAyaloM, BBIPAKCHHON NMCHUXUYECKOM
OTCTAJIOCTBIO M 0Oo0Jiee MPONOIKHUTEIbHBIM TeueHHeM.OObsICHUTE, B KAKOM OpPraHOW/E B KJIETKax
HapymeHa QyHKIus?

5. I'eHBl, KOTOpBIE NOJKHBI OBLIM BKJIIOUUTHCA B padoTy B nepuonae G2, oCTaluCh HEAKTHB-
HbIMU. OTpa3uTCs M 3TO HA X0J1e MUTO3a?
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[1K-12 cnocoGHOCTBIO PYKOBOJHUTH Y4E€OHO-HCCIEIOBATEIbCKON ESITEeIbHOCThIO 00ydaro-
HIUXCS

1. BeisiBnieHO HaciencTBEHHOE 3a00yieBaHKe, CBsI3aHHOE C AedeKTaMU B (yHKIIMOHUPOBAHUS
opraHouja KJeTKH MPUBOJAIIEE K HAPYUICHUSAM SHEPreTHYeCKUX (DYHKIMNA B KJIETKAX - HApYILICHUIO
TKAHEBOT'O JIbIXaHUs, CUHTe3a crenuduueckux 6enkoB. JlaHHOE 3a00eBaHuE MepeaeTCsl TOJIbKO MO
MaTEepPUHCKOHN JIMHUM K AeTAM 00eux mosioB. OObsICHUTE, B KAKOM OPTraHOUJE MPOU3OILIN H3MEHe-
Hus. OTBET 00OCHYHTE.

2. B muT03 BCcTynmia IBysiepHas KJIeTKa ¢ JUIUIOUIHBIMU sapaMu (2 n=46). Kako xoimue-
CTBO HACJIEJICTBEHHOT0 Marepuajia OyaeT MMeTh KieTKa B Meradasze mpu (GOPMHPOBAHUU €IHHOTO
BEpeTeHa JeJIeHus, a TaKkKe JOYepHUeE SApa M0 OKOHYAHUU MUTO3a?

3. [locne omomoTBOpeHHs oOpazoBayiack 3urota 46,XX, w3 KOTOPOH IoMKeH chopmMupo-
BaThCs KEHCKUM opranu3M. OHAKO B XOJe MePBOr0 MUTOTUYECKOTO AeNieHus (ApoOiaeHus ) 3Toi 3u-
TOTHI Ha JBa OJacTOMEpa CECTPUHCKHE XPOMATHIbI OJHOM U3 X-XpOMOCOM, OTICIUBIIUCEH APYT OT
Ipyra, He pa3oluIiCh M0 2-M MOoJIIocaM, a 00€ OTOILIM K OJHOMY Moitocy. PacxoxxaeHue xpomaTus
Ipyro X-xpoMOCOMBI IIPOU30LIIO HOPMaIbHO. Bee nocnenyromue MUTOTHYECKUE JEIICHHs KIIETOK
B XOJIe SMOpHOreHe3a npoTekanu 0e3 HapyIIeHHH MEeXaHH3Ma MUTO03a, HE BHOCS JOMOJHUTEIBHBIX
U3MEHEHUH, HO M HE UCHpaBisis M3MEHEHHBIE HAOOpHl XpomocoM. Kakum OyneT XpOMOCOMHBII
Ha0Op KJIETOK MHAWBUIA, PA3BUBLIETOCS M3 ATOM 3UroThl? [Ipennonoxxure, KakuMu MOTYT OBITh (he-
HOTUIIUYECKHE OCOOEHHOCTH 3TOr0 OpraHusma?

4. Tlocne omogoTBOopeHus oOpaszoBayiach 3urora 46,X Y, u3 KOTopoi JoJKeH CHOpMHPO-
BaThCs MYXKCKOM opranu3Mm. OfHaKo B XOJ€ MEPBOTO MUTOTHYECKOTO JAeleHHs (IpoOiieHus) 3Toi
3UTOTHI Ha JBa OJaCTOMEpa CECTPUHCKUE XpPOMATH bl Y -XPOMOCOMBI H pa3/IeIWINCh U BCSI 3Ta CaMo-
yIBOCHHAs (peIuIMIupoBaHHasi) MetadazHas XpoMOocoMa OTOILIA K OJHOMY M3 TOJIOCOB JOYEPHHUX
keTok (OmacromepoB). Pacxoxxaenue xpoMatua X-XpOMOCOMBI MPOU30ILIO HOpMalbHO. Bee mo-
CJICAYIONINE MUTOTHYECKHE JICTICHUS KIETOK B X0je AMOpHOreHe3a nporekanu 0e3 HapymeHHi Me-
XaHW3Ma MHUTO03a, HE BHOCS JOTIOJHHUTEIBHBIX U3MEHEHHH, HO U HE MCIIPABIISIs U3MEHEHHBIE HA0OPHI
xpomocoM. Kakum OyaeT XpoMOCOMHBIN Ha0Op KIETOK MHIWBUIA, PA3BHUBILETOCS U3 3TOH 3UTOTHI?
[Ipennonoxure, kakoi (PEHOTUIT MOXKET UMETH 3TOT UHIUBU.

5. BockoBuHbIe TUNOQYCHNHO3BI HEHPOHOB MOTYT MPOSBIATHCA B Pa3HOM Bo3pacTte (AeT-
CKOM, FOHOLIECKOM U 3pEJIOM), OTHOCATCS K MCTUHHBIM OOJIE3HSM HAKOIUIEHUS, CBSI3aHHBIM C Hapy-
HIeHHEeM (YHKIHMI OpraHou 0B MEMOPAHHOI'O CTPOEHUS, COAEpKAIIUX OOJIbIIOE KOJIMYECTBO THIPO-
auTHYeckux ¢epmenToB. CHMITOMAaTHKa BKIIOYAET MPU3HAKHU MOPAKEHUS LEHTPaIbHOW HEPBHOU
CUCTEMBI C aTpOo(ueil TOJIOBHOTO MO3ra, IPUCOEAUHSIIOTCS CYJOPOKHbIE MPUNAAKH. J{narno3 craBut-
Csl IPU JIEKTPOHHOM MUKPOCKOIIHUHU - B ATUX OPraHOMJaX KJIETOK OYEHb MHOTMX TKaHEH OOHapyKu-
BAIOTCsl MATOJIOTHMUECKUe BKIoUeHHs. OOBsACHUTE, B KAKOM OpPraHOMJE B KJIETKaX HapyleHa (QyHK-
ust?

8.4. Bonipochl MPOMEKYTOYHOM aTTeCTAIUN

Bropoii cemectp (3auer, [1K-1, IIK-12)

1. Packpoiite nmpenMer u 3aauu Kypca HUTOJI0rui. OCHOBHBIE HAIIPABIIEHUSI COBPEMEHHOM
IUTOJIOTUH.

2. JlaiiTe KpaTKuii 0030p HCTOPUH IIUTOIOTHH.

3. IlosicHuTe KIIETOYHAS TEOPHsL: OCHOBHBIE ITOJI0KEHUS.

4. OxapakTepu3yiTe 0COOEHHOCTH CTPOEHUS KJIETOK MPOKApUOT.

5. PackpoiiTe 0COOEHHOCTH CTPOEHUS KJIETOK 3yKapHoOT.

6. PackpoiiTe 0cCOOEHHOCTH CTPOEHHS BUPYCOB.

7. OxapakTepusyiiTe HEOpraHM4eCKHe U OpraHMYeCKUe COeTUHEHUS KIETKH (MOHOMEPBHI, 0-
JUMEPBI).

8. IMosicauTe - YTaeBoabl (MOHO-, TH-, IIOJTMCAXAPUIBI): CTPOCHHE U (DYHKITUH.

9. OxapakTepu3yiTe - TUIUBI: CTPOCHUE U (DYHKIIUH.

10. Packpoiite 6enku: cTpoeHne U GyHKIMKU. Y POBHU CTPYKTYPHOUM OpraHU3aluu OEIKOB.

11. OxapakTepusyiiTe HyKJICMHOBbIE KUCIOTHI: CTPOCHUE U (DYHKIINU.

Toxrorosneno B cucteme 1C:Yuusepcurer (000003877)



12. laiiTe KpaTKyl XapaKTEPUCTUKY CICIHAIM3UPOBAHHBIM CTPYKTypaMm IIa3MaTHYECKOU
MeMOpaHbl (MHUKPOBOPCHUHKH, PECHUYKU U JKTYTUKH, HAPY>KHBIE CETMEHTHI ()OTOPEIENTOPHBIX KIIe-
TOK).

13. PackpoiiTe 0COOEHHOCTH THAIOIUIA3Ma: XUMUYECKUN COCTaB, (PYHKIIHU.

14. Oxapaxrepusyiite rpanyisipayto DIIC: crpoenue, GyHKIIMU, pacIpoCTpaHEHHE.

15. Oxapaxrepusyiite arpanynsipayto JIIC: ctpoenue, QyHKIHH, pacIpOoCTpaHEHHUE.

16. Packpotite anmapat ['onbku: cTpoeHre TUKTHOCOM. Tumbr Al

Oynkiuu Al': cekpenus

17. [laiiTe XapaKTepUCTUKY JTU30COM: CTpOEHHE U GYHKUIUHU. THUIIBI IN30COM.

18. IlosicHuTe - MUTOXOHAPUU: YIbTPACTPYKTypa. CrocoObI JesieHusl.

19. O6psicHUTe KIETOYHBIN HEHTP (LIEHTPUOIH, IIEHTpochepa): CTpoeHUe U (PYHKIIHH.

20. JlaiiTe XapaKTepUCTUKY CTPYKTYPHBIM KOMIIOHEHTAM fJIpa: s/iepHasi 0007I04YKa, CTPOCHHE
u Qynkiun. CTpoeHue saepHon MOpHI.

21. OxapakTeHpHU3YHTE AIPHIIIKO: CTPOCHHE, (DYHKITHH.

22. PackpoiiTe CTpOSHHE MUTOTHYECKHX XpoMocoM. Mopdosorus.

Y IbTpacTpyKTypa MUTOTHYECKUX XPOMOCOM.

23. OObsSICHUTE KJICTOYHBIN ITUKIT M €T0 JTAIlbI.

24. Packpoiite MuTO3, (pa3bl, OMOJIOTHUECKOE 3HAYCHHE.

25. Packpoiite Meiio3, (a3bl, OMOIOrHYeCKOe 3HAUCHHE.

26. Jlaiite monsitue o qudGepeHIpPOBKE KIETOK

27. OxapakTepHu3yiTe THIIBI XpPOMOCOM: XPOMOCOMBI THIIA “JTaMITOBBIX IIETOK .

28. Packpoiite SaphIIIKO: CTpoeHue, QyHKINH.

29. Oxapakrepu3yiite poJib siipa B KI€TOUHOH nuddepeHpoBke.

30. ITosicaute - HyKJI€OIIIa3Ma: CTPOCHHE, (PYHKIINH.

8.5. Meroanueckue MaTepHaJibl, ONpede/siOlIHe NpPoueAypbl OLEHUBAHUS 3HAHMH,
yMeHHUii, HABBIKOB U (MJIM) ONBITA AeATEIbHOCTH, XapaKTePU3YIOIIMX Tanbl GopMUpPOBaAHUSA
KOMIIeTEeHIM i

[TpomesxyTouHas aTTecTanus IpOBOIUTCS B hopMe 3adeTa.

3auer Mmo3BOJISET ONEHHUTH CHOPMUPOBAHHOCTH KOMIETECHIIUH, TEOPETHUECKYIO MOATOTOBKY
CTY/IEHTA, €r0 CIIOCOOHOCTh K TBOPYECKOMY MBIIUIEHUIO, TOTOBHOCTh K MPAKTUYECKOM JesITeIbHOCTH,
nproOpeTeHHbIE HABBIKM CAMOCTOSITETIHHON pabOThl, YMEHHE CHHTE3MPOBAThH TOTYYECHHBIC 3HAHUS U
HOPUMEHSTh UX MPU PELICHUN MPAKTUUYECKUX 3aad.

[Ipu GanbHO-PEUTUHIOBOM KOHTpPOJIE 3HAHMH HMTOTOBas OIIEHKAa BBICTABISIETCS C y4ETOM
HaOpaHHOI cyMMBbI GaJlJIOB.

CobecenoBanue (YCTHBIN OTBET) Ha 3a4eTe

Jnst orneHKH Cc(hOPMHPOBAHHOCTH KOMIIETEHIIMM IIOCPEACTBOM cobeceqoBaHusi (yCTHOTO
OIIpoca) CTYACHTY MPEIBAPUTENILHO MPEIaraeTcs nepeyeHb BOMPOCOB MM KOMIUIEKCHBIX 3a/IaHUM,
IperoiaraloluX yMEHHEe OPUEHTHPOBAThCS B Mpo0iieMe, 3HaHUE TEOPETHUECKOro Marepuaia, yme-
HUSl TIPUMEHSTHh €ro B NMPaKTHUYECKOM MpPOpEeCcCCHOHATBHON JesITEeIbHOCTH, BIIAJICHUE HABBIKAMU U
IpUEMaMH BBITIOTHEHUS PAKTHYECKUX 3aJaHHH.

IIpu ouieHKe JOCTHXKEHHUH CTYAEHTOB HEOOXOAUMO 0OpaaTh 0co60e BHUMaHHUE Ha:

— YCBOEHHE NPOrPaMMHOI0 MaTeprana;

— YMEHHMeE u3JaraTh MpOrpaMMHBIM MaTeprall HAyYHbIM SI3BbIKOM;

— YMEHHE CBSI3bIBATH TEOPUIO C MPAKTHUKOM;

— YMEHHE OTBEYaTh Ha BUJOU3MEHEHHOE 33/1aHUE;

— BJIaJIeHHE HaBBIKAMU MTOKMCKA, CUCTEMATU3allUU HEOOXOAUMBIX HCTOYHHUKOB JIUTEPATYPHI 1O
u3yyaemoil npobieme;

— yMeHue 000CHOBBIBATh MPUHSATHIEC PEILICHUS;

— BJIaJICHUE HaBBIKAMU U IPUEMAaMHU BBITIOJTHEHUS MPAKTUYECKUX 3a/1aHUM;

— YMEHHUE MOJKPEIUISITh OTBET UJUTIOCTPATUBHBIM MaTEPHUATIOM.

Bomnpocs! 1 3aganus 11 yCTHOTO OIpoca
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[Ipu onpeneneHun ypoBHSI TOCTHXKEHUH CTYJEHTOB IIPU YCTHOM OTBETE€ HEOOXOAMMO 00Opa-
1aTh 0c000€ BHUMaHUE Ha CIeAYIOIIee:

— JIaH TIOJIHBIHN, pa3BEPHYTHIA OTBET HA MOCTABJICHHBI BOMPOC;

— TOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUU 00 OOBEKTE, MPOSBIISIIONIASACS B CBOOOTHOM
ONEPUPOBAHUU TIOHATUSAMHU, YMEHUU BBIJCIUTH CYHIECTBEHHBIC M HECYIIECTBEHHBIC €r0 MpPU3HAKH,
MPUYNHHO-CJIE/ICTBEHHBIE CBA3H;

— 3HaHHUE 00 O0BEKTE JEMOHCTPUPYETCS HAa (JOHE MOHUMAHUS €ro B CUCTeME JaHHOW HAayKu U
MEXIMCIUTUTMHAPHBIX CBSI3EH;

— OTBET (OPMYIUPYETCSI B TEPMHUHAX HAYKU, M3JIOKEH JTUTEPATYPHBIM S3BIKOM, JIOTHYEH, J10-
KazaTreJsieH, IEMOHCTPUPYET aBTOPCKYIO MO3HIIMIO CTYACHTA;

— TEOPETHUYECKHUE MTOCTYIAThI OATBEPIKIAIOTCS IPUMEPAMHU U3 TPAKTUKH.

OreHka 3a ompoc ONPeaeNIIeTCs MPOCTHIM CYMMHUPOBAHUEM OaJIIOB:

Kpurepuu onenku orsera

[TpaBunbHOCTH OTBeTa — | Gast.

BcectoponHocTs 1 riryOuHa (0IHOTA) oTBeTa — 1 6am.

Hanuuue BoiBo10B — 1 Gas.

Cobnronenne HopM JTUTEPATYPHOM peun — 1 Oas.

Brnanenue npodeccrnonanbHoit nekcukon — 1 6am.

Uroro: 5 6annos.

[IpakTrueckue 3agaHus

[Ipu ompeneneHun ypoBHS JOCTUKEHHM CTYACHTOB IMPHU BHIIOJHEHUH MPAKTUYECKOTO 3aja-
HUSL He0OX0AUMO o0paliat 0co60e BHUMaHHUE Ha CIEYIOIIee:

— 3a/IaHKE€ BBITIOJITHEHO MPABHIIBHO;

— TO0Ka3aHa COBOKYMHOCTh OCO3HAHHBIX 3HaHWUN 00 00BEKTEe, MPOSBISAIONIASACS B CBOOOAHOM
OTIEPUPOBAHUY TOHATUSMH, YMEHHH BBIJICIUTH CYIIECTBEHHBIC W HECYIIECTBEHHBIC €r0 NMPH3HAKH,
NPUYHHHO-CJICICTBCHHBIE CBSI3HU;

— yMeHue paboTtaTh ¢ OOBEKTOM 3aJaHHs IEMOHCTpUpPYETCs Ha (hOHE TOHMMAHUS €ro B CH-
CTeMe JaHHOM HayKU M MEKIUCIHUILIMHAPHBIX CBS3EH;

— oTBeT (hopMynupyeTcs B TepPMUHAX HAYKH, U3JIOKEH JINTEPATYPHBIM S3BIKOM, JIOTHYEH, JI0-
KasaTeyieH, IEMOHCTPUPYET aBTOPCKYIO MO3HIINIO CTYACHTA;

— BBITIOJTHEHHUE 33/IaHUST TEOPETHUECKH 00OCHOBAHO.

Or1ieHKa 3a onpoc OIpeaesisseTcst IPOCTHIM CYMMHPOBAHHEM OalljIoB:

Kpurepun onieHku oTBera

[TpaBUIBHOCTH BBIMONHEHUS 3a1aHus — 1 Oa.

BcecroponHocTh U rmyOuHa (MOHOTA) BHIMOTHEHUS — 1 Ga.

Hanuuue BeiBOSOB — 1 Gas.

CoObroneHne HoOpM JITepaTypHoOil peun — 1 Ga.

Brnanenue npogeccuonanbHoM ekcukoit — 1 6am.

Hroro: 5 6amios.

KonTponbhas padora

Buapl KOHTPOJIBHBIX PadOT: ayJUTOpPHBIC, JOMAIIHUE, TEKYyIIHe, YK3aMeHAIIMOHHbIE, MUCh-
MEHHbIe, Tpaduyeckue, MpaKTHIecKue, GpoHTAIbHbIE, MHINBUAYyaTbHBIe. CHCTEMA 33aHUN MHCH-
MEHHBIX KOHTPOJBHBIX Pa0OT JI0JDKHA:

— BBISIBJIATH 3HAHUS CTYJEHTOB I10 ONPEIeTICHHON TUCIUIUTHHE (pa3aeny JUCIUILTAHEI);

— BBISIBJIATH MOHUMAHHE CYITHOCTU M3YYaeMbIX MPEAMETOB U SIBJICHUN, NX 3aKOHOMEPHOCTEHH;

— BBISIBJISITH YMEHUE CAMOCTOSITEILHO JI€1aTh BBIBOABI M 0000ICHNUS;

— TBOPYECKH HCIIOJIH30BATh 3HAHUS U HABBIKH.

TpeGoBanust K KOHTPOJILHOW paboTe MO TEMaTHUYECKOMY COAEP)KaHUIO COOTBETCTBYIOT YCT-
HOMY OTBETY.

Taxke KOHTpOJIBHBIE PA0OTHI MOTYT BKIIIOUATh MEPEYCHb MPAKTUYSCKUX 3a/IaHUH.

Kpurepun orieHku oTBera

[TpaBunabHOCTH OTBeTa — | Gast.

BcecroponHocTs u rmyOuHa (MotHOTa) oTBeTa — 1 Gas.

Hanwmuue BeiBOS0OB — 1 Oas.

CobroreHne HOpM JIMTEpaTYPHOI MUCEMEHHOM peun — 1 Gast.

Bnanenue nmpodeccnonanbHOM JeKCUKON — 1 6a.
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Hroro: 5 6amios.

9. IlepeuyeHb OCHOBHOIi 1 JTONMOJIHUTEJIBHON Y4eOHOI TUTEpPATYpPHI
OcHoBHas1 JIMTepaTypa

1. 3aBaneeBa, C. [lutonorus u rucronorus: yaeonoe nocooue / C. 3aBasieeBa OpeHOYprcKuid
roCyJapCTBEHHbIN yHHBepcuTeT. — OpenOypr: OpenOyprekuii rocynapcTBeHHbI yHuBepeuTet, 2012,
— 216 c. — URL: https://biblioclub.ru/index.php?page=book&id=259350

2. Mamikuna O.C., JlaBnunackuii A.B. [{luTonornyeckoe n3y4eHue pacCTUTEIbHBIX U JKUBOTHBIX
KJIeTOK: Y4ueOHoe nmocodue mo kypcy "luronorusa". - Boponex: U3n-Bo BI'Y, 2005. — 79 ¢. — Pexxum
noctyna: http://window.edu.ru/resource/457/59457

JlonotHUTEILHAS JJUTEPaTypa

1. HekpacoBa, M.MA. OcHOBBI IIMTOJIOTMM W OHOJOTMHM pPa3BUTHUs: ydeOHOE mocodue /
N.N. Hekpacoa; CTaBpOmoJbCKUIl TOCYJapCTBEHHBIN arpapHblii yHUBEpcUTET. — (CTaBpOIoOib:
CTaBpoOMmoIbCKUH TOCYyIapCTBEHHBIN arpapHblii yHuBepcuret, 2008. — 152 c.: un., Tabn., cxem. — Pe-
xuM gocryma: mo moxmucke. — URL: https://biblioclub.ru/index.php?page=book&id=138856 . —
ISBN 978-5-9596-0516-2. — TekcT: 7eKTpOHHBIH.

2. 3umatkuH, C. M. ['ucronorus, TUTOIOTHS U IMOPUOIIOTHS [ DNEKTPOHHBIA pecypc: ydeo-
Hoe nocobue] / C.M. 3umaTtkuH. - MuHck: Beiitmas mkomna, 2012. - 230 c. — Pexxum ngocryna:
http://biblioclub.ru/index.php?page=book_red&id=463348

10. Ilepeuens pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHMKAMOHHOI ceTu « AHTepHET»

1. http://bio.1september.ru/ - DaekTpoHHas Bepcust ra3eTbl «BHONIOTHS» U CAUT ISl YUUTEIS
«S1 uny Ha ypok 6uonorun». Ha caiite nmpencraBieHsl MaTepuaibl K ypokam 1o paszgenam: boranuka;
3oonorus; buonorusa. Yenosek; O0mas 6unonorus;, Jxonorust; [loagroropka x 3K3aMeHaM.

2. http://www.herba.msu.ru/ - Boranuueckuii cepeep MI'Y um. M.B. JlomoHocoBa

3. https://Imykonspekts.ru/ - Ilutonsorudyeckuii cioBapb

4. https://sciencejournals.ru/ - sxypran «Pu3nom0rus pacTeHU»

11. Metoanyeckue yka3aHusi 00y4armmMcs 10 OCBOCHUIO 1M CHUILIHHBI (MO1YJIs1)

[Ipu ocBoeHMM MaTepHasa AUCUUIUIMHBI HEOOXOAUMO:

— CIUTAHUPOBATh U PACIPEETUTh BpeMsl, HEOOX0AUMOE JJIsl U3YUSHUS JUCLUIUINHBL;

— KOHKPETU3UPOBATh AJIs ce0sl MJIaH N3Y4YEHUs] MaTepuana;

— 03HAKOMUTBCS ¢ 0OOBEMOM U XapaKTEpPOM BHEAYAMTOPHON CaMOCTOSATEIbHOW paboOThl AJis
MOJIHOLIEHHOT'O OCBOEHUS KaX/101 U3 TEM TUCIUIUINHBI.

Cuenapuii u3ydyeHnus Kypca:

— popaboTaiiTe KXyl TeMY M0 MpeiaraéMoMy HIDKE allTOPUTMY IEUCTBUH;

— W3Y4YMB BEChb MaTepHall, BHIIOJIHUTE UTOTOBBIN TECT, KOTOPHII MPOJEMOHCTPUPYET TOTOB-
HOCTb K cJjaue 3ayeTa.

Anroput™m paboThl HaJl KaXKIOH TEMOM:

— U3YYHTE COJIep’KaHue TeMbl BHayalle MO JIEKIIMOHHOMY MaTepHaiy, a 3aTeM 10 APYTUM HC-
TOYHHUKAM;

— MPOYUTANTE OMOIHUTEIBHYIO JIMTEPATYPY U3 CIMCKA, IPEATIOKEHHOTO NIPENOIaBATEIEM;

— BBIIMIIUTE B TETPaJb OCHOBHBIE KaTETOPUU U MEPCOHAIUU IO TEME, UCIOJIB3Ys JIEKIIMOH-
HBII MaTepuaj UK CJIOBapHU, YTO MOMOXKET ObICTPO MOBTOPUTH MaTepHall P MOATOTOBKE K 3a4eTy;

— COCTaBbTE KpAaTKHUIl MJIaH OTBETA MO KaXJOMY BOIIPOCY, BBIHOCUMOMY Ha OOCYXJE€HHE Ha
71a00paTOPHOM 3aHATUH;

— BBIYYHTE ONPEAEIECHUS TEPMUHOB, OTHOCSIIIUXCS K TEME;

— IpoAyMaiiTe MIPUMEPHI U UIUTFOCTPALIMU K OTBETY 110 U3y4aeMOU TEME;

— moadepuTe MUTAThl YYEHBIX, OOIECTBEHHBIX AeATeNed, MyOIUIICTOB, YMECTHBIE C TOYKU
3peHHUs 00CYKIAEMOU MPOOIEMBI;

— MPOJIyMbIBaliTE BHICKA3bIBAHMSI IO T€MaM, MPEAI0KEHHBIM K J1a00paTOpHOMY 3a-
HATHIO. PexoMeHgammy mo paboTe ¢ TuTepaTypou:
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— O3HAaKOMbTECh C AHHOTALIMSIMH K PEKOMEHJOBAaHHOW JHUTEpaType U ONpeleInuTe OCHOBHOMN
METO/]I U3JI0’KEHUSI MaTepuaa Toro Uiu HHOTO UCTOYHHUKA;

— COCTaBbTE€ COOCTBEHHBIC aHHOTALIMM K IPYIMM HUCTOYHMKAM Ha KapTOYKax, YTO MOMOKET
IIpU MOATOTOBKE pedepaToB, TEKCTOB peueH, Mpu MOJTOTOBKE K 3a4eTy;

— BBIOEPHUTE T€ HCTOYHHUKH, KOTOPBIE HAN0OJIee MOAXOMST JUISl U3YYCHHSI KOHKPETHOW TEMBI.

12. Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOT Ui

Peanu3amnust yaeOHOUM MporpaMMbl 00€CTIEYMBACTCS JOCTYIOM KaXXIOTO CTYACHTa K UH(OpP-
MAaI[MOHHBIM pecypcaM — AJIEKTPOHHON OMOIMOTeKe U ceTeBbIM pecypcam MutepHer. [ ucnomns3o-
Banus KT B ydueOHOM mporecce MCHONb3yeTcsl MporpaMMHoe oOecrieueHne, MO3BOJISIoIIee 0Cy-
HIECTBIISATh MOUCK, XpaHEHUE, CUCTEMATU3AIINIO, aHATIN3 U MPE3EHTAINI0 HHPOPMAIMH, SKCIIOPT HH-
¢dopmanuu Ha nKU(pPOBbIE HOCUTENH, OPTAaHU3AIMIO B3aUMOJICHCTBHS B PEATbHON U BUPTYaJbHOU 00-
pa3oBaTeNlbHOI cpeie.

WupuBuyanbHble  pe3yiabTaThl OCBOGHHUS JUCHHUIUIMHBI CTyA€HTaMH (PUKCHpYIOTCS B

ANEKTPOHHOU MH(OPMALIMOHHO-00pa30BaTENbHOM Cpelie YHUBEPCUTETA.

12.1 IlepeyeHb NPOrPaMMHOIO odecneYeHust
1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuusepcurer [TPOD

12.2 epevyenb HHPOPMAIMHOHHBIX CIIPABOYHBIX CHCTEM

(o0HOBJIEHHME BBITIOJHAETCS eKeHedebHO)

1. Uudopmanmonno-npasosas cucrema «I'’APAHT» (http://www.garant.ru)

2. CnipaBounas npaBoBas cucrema «KoncynsrantlLmrocy ( http://www.consultant.ru)

12.3 [lepevyeHb cOBpeMeHHBIX MPO(deccCHOHAIBHBIX 0a3 TaHHBIX

1. Mpodeccnonansuas 6Gaza maHHbIX «OTKPHITHIE NaHHBIE MHUHHMCTEPCTBA OOpAa30BAHHS H
nayku POy (http://xn----8sblcdzzacvuc0jbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. TlpopeccronanbHas 6a3a JaHHBIX «[lopTan OTKPHITHIX JaHHBIX MHHHMCTEPCTBA KYIBTYPhI
Poccutiickoit ®enepanuny» (http://opendata.mkrf.ru/)

3. DrexrponHas 6ubnuoTeunas cucteMa Znanium.com( http://znanium.com/)
4. Hayunas snextponnas 6u6nuoteka e-library( http://www.e-library.ru/)

13. MaTepuaibHO-TeXHUYECKOe ofecnieyeHHe TUCHUIIUHBI (MOYJIsl)

Jlia mpoBeneHus ayAUTOPHBIX 3aHATHI HEOOXOAMM CTaHJApTHBIM HAOOp CrenHaTu3upPOBAH-
HOU yueOHOoI MebOenu 1 yueGHOro 060pyioBaHUs, a TAKXKe MYJIbTUMEANIHOE 000pyI0BaHHE IS Je-
MOHCTpAIMH Mpe3eHTalui Ha JeKIusaX. /i npoBeieHus MpakTUYECKUX 3aHITUH, a TaKKe OpraHu3a-
IIUM CaMOCTOSITENIbHOW paboThl CTYJI€HTOB HEOOXOAUM KOMITBIOTEPHBIN Ki1acc ¢ pabOYMMH MeCTaMH,
oOecrneunBarOIMMHU BbIXOJ B VIHTEpHET.

WuauBuayanbHble pe3yibTaThl OCBOSHMS JUCHUIUIMHBI (DUKCHUPYIOTCS B 3JIEKTPOHHOW WH-
dbopmMarmoHHO-00pa30BaTEIbHON Cpejie YHUBEPCUTETA.

[Tpu u3ydyeHun AMCUMIUIMHBI UCTIONB3YeTCsl MHTepakTUBHBIN Komiuieke Flipbox s mposene-
HUS TIpEe3eHTallid M BUICOKOH(DEpEeHIniA, cucTemMa iSpring B MpoIecce MPOBEPKH 3HAHHM 10 AJIEK-
TPOHHBIM TECT-TPEHAXKEPaAM.

Peanuzarust yaeOHOM mporpaMMbl 00€CTIEYMBAETCS JOCTYIOM KaXKIO0TO CTYACHTa K WUH(OpP-
MAaIlMOHHBIM pecypcaM — 3JIEKTPOHHON OMOiIMoTeke U ceTeBbIM pecypcam MutepHet. [[ns ucnoins3o-
BaHus KT B yuebHOM mporiecce HE0OX0UMO HAJTMYKE MPOTPAMMHOI0 00eCTIedeHHts], T03BOJISIONIe-
ro OCYLIECTBIATH NMOMCK MH(popMauu B cetu MHTEepHeT, cucTeMaTnu3anuio, aHalu3 U Mpe3eHTaIHIo
uH(pOopMalnu, SKCIOPT UHPOpMaMK Ha TU(PPOBbIE HOCUTEIH.

Y4yeOHast ayiuTOpuUs ISl POBEACHUA 3aHATHI JIEKIIMOHHOI0 THIA, 3aHATHI CeMHHAap-
CKOI'0 THIA, TPYNNOBbIX 1 HHAUBUAYAJIbHBIX KOHCYJIbTAIUI, TEKYILIET0 KOHTPOJISA U IPOMEXKY-
TouHO# arTectamuu, (Ne 15).

HOMGH_IGHI/IC YKOMIIJICKTOBAHO CHGLIHaJIHSHpOBaHHOﬁ MGGCHBIO U TCXHUYCCKUMU CPpCACTBAMU
00yJeHwusI.
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OcHoBHOE 000py/IOBaHUE:

ABTOMAaTHU3MpOBaHHOE paboyee MECTO B COCTaBe (y4eOHBI MYJIbTHUMEAMWHBIA KOMIUIEKC
TpUOyHa, TPOCKTOP, JIa3epHas yKa3zka, MapKepHas 1ocka); kooHku SVEN.

Y4eOHO-HAMISIHbIE TOCOOHS:

[IpezenTanum.

JIueH3MoHHOE TPOrpaMMHOE 0OECTICUCHHE:

— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010

— 1C: Yuusepcuret [TPOD

Y4yeOHasi ayiuTopus il POBeACHUNA 3aHATHI JIEKIIMOHHOI0 THIA, 3aHATHII CeMHHAap-
CKOI'0 THIA, TPYNNOBbIX 1 HHAUBUAYAJIbHBIX KOHCYJIbTAIUI, TEKYILIET0 KOHTPOJISA U IPOMEXKY-
TOYHOM ATTECTAIMH, KYPCOBOI0 MPOEKTHPOBAHHUS (BHINOJHEHHs KyPCOBBIX pador), (Ne 16).

JlaGopaTopusi HMTOJIOTHU U TUCTOJIOTHH.

[TomenieHne yKOMIUIEKTOBAHO CIIEIUAIM3UPOBAHHON MEOENbI0 M TEXHUUECKUMHU CPEICTBAMU
00y4eHusl.

OcHoBHOE 000py/IOBaHUE:

ABTOMAaTU3UpPOBaHHOE paboyee MECTO B COCTaBe (CHUCTEMHBIM OJIOK, MOHUTOD, KJIaBHATypa,
MBIIIb, TAPHUTYpPA); aBTOMAaTU3UPOBAaHHOE pabouee MECTO B COCTaBe (IIPOEKTOp, SKPaH, CUCTEMHBIM
0JIOK, MOHHUTOP, KJIABUATYpa, MBIk, KOBPUK); HOYTOyK ACER; mpoextop NEC; TeneBnuzop Samsung.

Jlaboparopuoe obopynosanue: mukpockon MUKMEJI-5; muxpockon crepeo MC-1; MUKpocKoI
crepeockormueckuii MC-1; koMILIeKkT 000py10BaHuUs /IS aHATIM3a U pXUBUPOBAHNS B MUKPOCKOIIHY.

Y4eOHO-HaIHBIC TOCOOUS:

[Ipeszenranuu.

JIMIIeH3MOHHOE MPOrpaMMHOE o0ecreueHue:

— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010

— 1C: Yuusepcurer [IPOD

IMomenenne 1151 caMOCTOSITEIbLHOI padoThl (Ne 29).

[TomernieHne yKOMITJIEKTOBAHO CIELUAIN3UPOBAHHON MEOENbI0 U TEXHUUECKUMH CPEICTBAMU
00yJeHwusI.

OcHOBHOE 000pY/IOBaHUE:

ABTOMaTH3UpOBaHHOE pabouee MecTO (B COCTaBe: MEPCOHAIBHBIN KOMIBIOTEP) C BO3MOMKHO-
CTBIO MOAKIIOUEHUA K ceTH "MHTepHeT" u o0ecrieueHHeM JOCTyNa B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTeNbHYIO CPey YHUBEPCUTETA.

YueOHo-HarIsAHbIe TOCOOHS:

MeTOI[I/I‘-IGCKI/Ie PEKOMEH AN ((MCTOI[I/ILIGCKI/IG PEKOMCHAANH IO OpraHu3aluu aYHHTOpHOﬁ
U BHEAyJIUTOPHOM pabOTHI CTYIEHTOB €CTECTBEHHO-TEXHOJIOIMYECKOTO (haKyIbTeTay.

JIMIeH3MOHHOE MTPOrpaMMHOE obecrieueHue:

— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010

— 1C: Yuusepcurer [IPOD
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