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AHHOTaUMA padoyeil NporpaMMspl AU CUUIIMHBI

JucnumuimHa LHIMTOJIOTHSI BXOIUT B Yacme, (opmupyemasn y4acmHuKamu 00pazoeamenbHolX OMHOUEHU
yacTh 00pa30BaTeNbHONM MpOrpaMMbl Oakanragpuama 1o HanpasieHuio 44.03.01 - memarormueckoe

odpa3oBanme (npoduiis GHOJIOTHSI, YPOBEHb 0aKaIABPHAT).
JucnuiuimHa peanusyercs Ha ouonozuueckom haxynbrere Kaheapoi 300J0ruu U GU3HOIIOTHH.

CoznepxaHue IUCLMIUIMHBI OXBATBIBAET KPYr BOINPOCOB, CBA3aHHBIX C CTPYKTYPHO-(QYHKIHOHAIBHBIMU
OCOOEHHOCTAMH KIIETKHU U ¢ NEeTICHHEM.

JucnuiuimHa HaneneHa Ha GopMUpOBaHKE CIIEAYIONIMX KOMIETECHINH BBITYCKHHUKA: OOIIEKYIbTYPHBIX —
OIIK-2; npodeccuonansusie — [1K-2, [TK-4.

[IpenonaBanne MUCHUIUIMHBI MPEIyCMAaTPHBAcT MPOBEACHHE CICAYIOIIMX BUIOB Y4eOHBIX 3aHATHIL:
JIEKIUH H Ja00paTopHbIe 3aHATHS, CAMOCTOSATEIbHAs PaG0Ta CTYEHTOB.

B Teuyenue cemectpa Ha J1a0OpPaTOPHBIX 3aHATHAX CTYACHTHI JIENAIOT CXEMAaTHYECKYIO 3apHCOBKY
NPEUIOKEHHBIX MPENapaToB B paboynx anbOoMax, rae HeoOXOIHMO MOAIMCATh CTPYKTYPBI H3Y9aeMBIX KIICTOK
U ee opraHel. Takke Ha J1a0OpaTOPHOM IPAKTHKyMe pPEILIAIOTCS CHTYaTHBHBIC 3aJadyd, 3aJaHus II0
3aKpeIUIeHHI0 MaTepuaja B TaONM4YHOM QopMme, ONMCaHWE TUCTOJOTMYECKUX IPEnaparoB KJIETOYHBIX
opraHonsioB. [lo OKOHYaHMM TpernojaBaTeNb OLCHUBAET YPOBEHb BBINOJHEHHS pabOT CTyAeHTa IO
IpeCTaBICHHOMY alb0OMYy.

B KkoHIIE Ka)X10r0 MOAYJISl CTYJCHT IIOMUMO TEOPETUUECKOH IOJITOTOBKH JIOJDKEH YMETh ONPEIeNsATh Ha

npenaparax 1 yMeTb XapaKTepH30BaTh THITbI KIETOYHON OpPraHU3alud U UX OCHOBHBIE CTPYKTYPHI.
Pabouast nporpaMMa JUCHUIUIMHBI IPEAYCMaTPUBAET MIPOBEICHUE CIEAYIONINX BUIOB KOHTPOJIS YCIIEBAEMOCTH
B (opMe YCTHOIH NPOBEPKH, MMCbMEHHBIX PAa3BEPHYTHIX OTBETOB, PA3JM4YHBIX BHIOB TeCTHPOBAHHS,
pelieHUs] CHTYAallMOHHBIX 3a4a4, OMpeJeIeHHs] OPraHOWIOB HA THCTOJOTHYECKHX HpenapaTrax M
3J1eKTPOHHOMHKPOCKONMMYECKNX (oTorpadgusx, KoIIT0KBHYMOB H NPOMEKYTOYHBIH KOHTPOJB B (opme
JK3aMeHa.

O0BeM MUCIHIUIMHEL 4 3aUeTHRIX €IUHUII, B TOM B aKaJJeMHYCCKIX Yacax 1o BHIaM y4eOHbIX 3aHsaTiid 108 4.
OO0beM AUCIMIUIMHEI [I0 0YHOH opme

C Y4eOHble 3aHATUS dopma

E B TOM YHCJIC MPOMEKYTOYHON
M KoHrakTHas paboTa 00y4alouxcs ¢ NpernoiaBareieM CPC, B aTTecTanuy (3a4er,
E | Bce- | Bce- U3 HUX ToM uncie | AU depeHInpoBaHH
C ro ro Jlex- | JlaGoparopu | Ilpaxtmuec | KCP | xoHCy:n 3a4eT BIif 3a4€T, 9K3aMCH)
T R0Z058 bIC 3aHATHUA KUe bTallun

p 3aHATUS

2 | 108 50 26 24 22+36 IK3AMEH

O0BeM MUCIHIUIMHBL 4 3aUeTHRIX €IUHUIL, B TOM B aKaJJeMHYSCKUX JacaxX M0 BUAaM y4eOHBIX 3aHATHi 108 4.
O0BeM TUCHUTUIAHEL TIO 3209HON opme

C Y4eOHbIe 3aHATHS ®opma

E B TOM YHCIIe TIPOMEXYTOUHOH
M KoHrakTHast paboTa 00yJalOmHuXCsl C NpernoiaBaTeieM CPC, B aTTecTaluy (3a4eT,
E | Bce- | Bee- U3 HUX ToM umcie | AMpdepeHIrpoBaHH
C ro ro Jlex- | Jlaboparopu | Ilpaktmuec | KCP | xoHCyn 3a4er Blii 334€T, YK3aMCH)
T LUH bI€ 3aHATHA Kne BTALH

p 3aHATHS

4 | 108 16 8 8 83+9 IK3aAMeEH

1. Ileau ocBOeHUS THCIUILTHHBI
Ienssmu ocBoeHUS TUCTIMITIMHEI LIMTOIOTHS SIBIISFOTCSI:
- popMUpOBaHUE Y CTYJIEHTOB 3HAHMI O CTPOCHHUH KIIETOK KaK JIEMEHTaPHBIX €IUHHUII )KUBOTO,
- W3y4eHHe CTPOCHHA W (YHKIIMOHHPOBAHHS CYOKJICTOUHBIX OpPraHEN, MPOIEeCCOB BOCIPOM3BOJACTBA U
penapanuy KIeTOK.



3aga4un AUCIMIUINHBL:

- OCBOCHHE OCHOBHBIX ITUTOJIOTNYECKUX TTOHATHH;
- (OopMHpOBaHNE HABBIKOB IIPUTOTOBIICHHS IMTOJIOTMYECKHX IIPENapaToB M YMEHHH paboTaTh cC
MUKpPOCKOITMYECKOI TEXHUKOI;
- (¢opMHpOBaHHE YMEHHH INPHUMEHATH IONYyYCHHBIC 3HAHWSA IIPH IPOBEACHHM HAYYHOTO HCCIICAOBAHUS U B
JanbHeied npodeccnoHaIbHO-TIEAarornIeCKOH JIesITeIbHOCTH.

2. MecTo IMCHUIJIMHBI B CTPYKType 0011¢00pa30BaTe/IbHBIX IPOrpaMM OakaJjiaBpuara

Huctumuimaa LuTosiorusi BXOAUT B uacme, Qopmupyemas y4acmHuKamu o00pa3oeamenbHylx
omnouwenuil, oopasosatenbHON nporpammbel denepanbHoro rocyaapersenHoro crangapra BO (@I'OC BIIO)
no Hampasienuto 44.03.01 (050100.62) nmemarormyeckoe odpasoBanue. OHa U3ydaeTcs CTyJeHTaMH Ha 2 Kypce,
B 3 cemectpe. [1o OKOHUaHNY ITPOHIEHHOTO Kypca CTYAEHTHI CAAOT 10 AUCIHUIUINHE YK3aMEH.

JucturuimHa 6a3upyeTrcst Ha 3HaHWSX, MOJTYYCHHBIX B paMKax IIKOJIBHOTO Kypca OHOIOTHH, OCOOEHHO
pasnena «OCHOBBI LMTOJNOTHM» M JPYTHX COOTBETCTBYIOIIMX AMCIMIUIMH CPEJHEr0 IPOo(ecCHOHATHHOTO
obpazoBanusa. Pe3ynbTaTsl ocBOCHMS AUCHUILIMHBI IlMTO0THSA 00ECIIeunBarOT OCHOBOIIOJATAIOMINN YPOBEHb
3HaHUH, HEOOXOJUMBIX JJIS1 OCBOSHHS OMOJIIOTHYECKUX AHMCIUILTHH 00MIero npodeccHoHaIbHOTO MHKIIA, TAKHX,
Kak OOTaHWKa, 300JIOTHS, TUCTOJOTWS C OCHOBAaMHU SMOPHOJIOTMH, AHATOMUs, 300JI0THs, (u3nonorus,
ouoxumusi, Mopho(dU3UONOrHUECKHe OCHOBBI OHTOI€HE3a, BO3PACTHAs aHATOMHA M (U3HOJIOTHS, Teopus

OBOJIFOLIMH.

3. Komnerenuuu odyuaronierocsi, popMupyemMbie B pe3yJbTaTe 0CBOECHUS

(mepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHuUs1)

JUCIUILIHHBI

Kon 1 HanmeHnoBanue Kon n HanmenoBanue unaukaropa | Ilnanmpyemsie pe3ynsTaTsl 00ydeHUs IMpouenypa
KOMITCTEHIINH W3 JOCTH)KEHUH KoMIeTeHIuH (B OCBOCHHUS
oIr'oC BO cootBerctBuH ¢ [IOOIT (pu
HaJIUYWN))
OIIK-2 OIIK-2.1. Pa3pabatsiBaeT 3HaeT: KOMIIOHEHTHI OCHOBHBIX U VYcTHbIH,
Crnoco0eH y4acTBOBaTh | MPOTrpaMMbl yUeOHBIX IPEIMETOB, JIOTIOTHUTENBHBIX 00pa30BaTEIbHBIX MTICEMEHHBIN
B pa3paboTke KYpCOB, TUCLUIUINH (MOyIeH), Nporpamm, PaBoOBbIE aKThI B chepe ompoc, TECTHI,
OCHOBHBIX U IIPOrpaMMBbI JIOTIOJTHUTEIHHOT O 00pa30BaHus, CTPYKTYPHBIE 2JIEMEHTHI CUTYaI[HOHHBI
JIOTIOJTHUTEIBHBIX 00pa3oBaHusi B COOTBETCTBHU C KyJbTYpBl HAYYHOTO MBIIIUICHUS, e 3aa4uy,
00pa30BaTeNbHBIX HOPMAaTHBHO-TIPaBOBBIMH aKTaMU B | NPUHLMUIIBI TOCTPOCHHS y4eOHO- KeHCBhI
MpOTpaMM, ctepe oOpazoBaHHUS. 00pa30BaTeNBFHOTO MpoLecca
pa3pabatbIBaTh YmMmeer: pa3pabaTbIBaTh IPOrpaMmbl
OTIEJIbHBIE UX OIIK-2.2. OcymecTBisieT oTOOp Y4eOHBIX IPEAMETOB, KypCOB, AUCITUILIINH
KOMITOHEHTHI (B TOM MeIarorM4eckKruX 1 Jpyrux (Momyneit), mporpaMMBbI JOTIOJTHUTEIILHOTO
qucIe ¢ TEXHOJIOTHH, B TOM YHCIIE 00pa3oBaHMsI B COOTBETCTBHU C
UCIIONIb30BaHUEM nHpopMannoHHo- HOPMaTHBHO-TIPABOBBIMH aKTaMH B cepe
nH(pOopManMoHHO- KOMMYHUKaIMOHHBIX, 00pa3oBaHusl, TPOSKTHPOBATh
KOMMYHHKAIIMOHHBIX HCTIONB3YEMBIX IIpH pa3paboTke WHAWBUAyaJIbHBIE 00pa30oBaTeIbHbIC
TEXHOJIOTHil) OCHOBHBIX U JIOTIOJTHUTEIIBHBIX MapIIpyThl OCBOEHHS IPOrPaMM B
IIPOTPaMM U MX 3JIEMEHTOB. COOTBETCTBUHM C 00pa30BaTeIbHBIMU
MOTPEOHOCTSIMU 00YyYarOLIUXCS,
IUTAHUPOBATh, IPOTHO3UPOBATH, PEIIaTh
THUIIOBBIE 33]]a4i NPodeccroHaNbHOM
HAaIpaBJIeHHOCTH, CTABUTh LEJb U
000CHOBaHHO BEIOUPATH ITyTH €€
peanuzanun
Baageer: ciocoOHOCTBIO pa3pabaTHIBaTh
OT/JENIbHBIE KOMIIOHEHTBI
00pa3oBaTeNbHBIX IPOTPaMM (B TOM YHCIIE
C MCIIONIb30BaHNEM MH()OPMAITHOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,
CHOCOOHOCTBIO K JIOTHYECKUM OIepaIysM,
IeJICNIOIaTaHuIo, pedIeKcHn
IK-2 [IK-2.1. CriocobeH onpeaemnsTh 3Haer: TpeOOBaHMSI K OpraHMW3alWH | Y CTHBIH,
coJep)kaHue OHOJIOTHYECKOTO 00pa30BaTENEHOTO mporiecca M0 | MUCHMEHHBIN
CriocobeH npuMeHsTh 00pazoBaHus MKOJIHLHUKOB, Gmosoruy; CTPYKTYpY, COCTaB U | OIpOC, TECTHI,
NpEeAMCTHBIC 3HAHUA AJICKBATHOE 0KUJIAEMbIM JUTAKTHYCCKUE COUHMIBI COICPIKaHUs | CUTyallMOHHBI

4




JUISL peaTu3aliu pe3ynbTaTram, ypoBHIO Pa3BUTHSA IIKOJILHOTO  IpenMera  «OWoyorum»; | e 3a7a4H,
00pa3oBaTEIBHOTO COBPEMEHHON OMOIOTHH U TEOPETHYECKHE  OCHOBBI  LIUTOJIOTHHM, | KEHCHI
nporuecca BO3PACTHBIM OCOOEHHOCTSIM NPUHIUI €IUHCTBA OPTaHWYECKOTO MHpa,
oOyyJaromuxcs €ro  JWCKPETHOCTH M  IEIOCTHOCTH;
JOCTHXEHUSIX COBPEMEHHOM Oronorun
1K-2.2. [ImaHnApyeT 3eMeHThI Vmeer: (QopMynHpOBaTh JHAAKTHYECKHE
00pa30BaTeNbHOM IIPOrPaMMBI, el W 33Ja4d OOy4deHHs OWOJOTHH U
pabodyro porpaMMmy y4uTess 110 peain3oBbIBaTh MX B 00pa30BaTeIbHOM
Ouosnoruu MpoIeCcC, INIAHUPOBAaTh W PCaJIM30BLIBATH
pas3MyHbIe OPTaHU3aIMOHHBIE CPEICTBA U
TIK-2.3. Criocoben ocymecTBIATh | qopmpl B mpolecce oOydeHus GHOIOrHH
oOydeHne yaeOHOMY TIpeIMeTy Ha (Ypok, SKCKYPCHIO, JOMAIITHIOKO,
OCHOBE HCIOJIb30BAHUA BHEKJIACCHYI0O M BHEYPOUHYIO paboTy);
HPCAMETHBIX METOZIUK U 000CHOBBIBATL BBHIOOP METOAOB OOYUYEHHS
TIPUMCHCHIA COBPEMCHHBIX Ouonoruu u 00pa3oBarebHbIX
00pa30BaTENbHBIX TEXHOIOTHil TEXHOJIOTUH, HCXOAd W3 0cOOEHHOCTEH
CoJIepKaHUs yaeOHOTO Marepuana,
BO3pacTa u 00pa3oBaTEIBHBIX
MOTpeOHOCTEH 00ydJaeMbIX; TOXOIYUBO
JIOHOCHUTB 3HAHUSL 10 YUAIIUXCS
Baageer: 1npeaMETHBIM — COAEpKAaHUEM
6uonoruuy; YMEHHUSIMHU orbopa
BapUATUBHOIO COJEPKAaHHS C YYETOM
B3alMMOCBSA3M YPOUHOM M  BHEYpPOUHOI
¢dopM 00ydeHHUsT OHONIOTHH;, YMEHHUAMHU IO
IUIAHUPOBAHUIO M INPOEKTUPOBAHHIO
00pa3oBaTeIHLHOTO nporecca;
CIOCOOHOCTBIO  IIPUMEHSTh  pas3lINuHbIC
MeTonsl  OOy4eHHSI W COBPEMCHHBIC
o0pazoBaTenbHbIC TEXHOJIOTUH B
o0pa3oBaTeqbHOM TIpoliecce B 00JacTu
Guosiorun
ITK-4. Cnocoben [1K-4.1. Cobupaet unpopMaruio, 3HaeT: MeTO/IpI cOOpa uHpOpMAIUU Y CTHBIH,
HCIIONIb30BATh HEOOXOIUMYIO JUIS peIIeHuUs 3ala4 | YMeeT: NPOBOAUTH IEPBUUHBIA aHAIN3 | MHCbMEHHBIN
TEOPEeTHYECKUE U HCCJIEJOBAHMS, TOCTABICHHBIX JIAaHHBIX OIIPOC, TECTHI,
NpaKTHYECKUE 3HAHHUS | CHELHUaIKCTOM 0oJjiee BHICOKOU Buiiageer: CHOCOOHOCTBHIO HCIIOJIB30BaTh | CUTYallMOHHBI
JUISl TIOCTAaHOBKH U KBanu(UKAIIU METOJbl aHaiu3a W 00pabOTKH JaHHBIX, | € 3aja4u,
pemnieHus 00001aTh pe3ynbTaThl UCCIIEI0BaHUS KEHChI
HMCCJIE0BATEILCKUX HK'42 HpOBO,I[I/IT HepBI/I‘IHHﬁ
3aJ1a4 B HpeZ[MeTHOﬁ aHaAJIn3 U 06pa60TKy
obmactH (B JUTEPATYPHBIX AaHHBIX

COOTBETCTBHUH C
npodunem u ypoBHEM
o0ydeHus) 1 B 00J1aCTH
00pa3oBaHUS

T1K-4.3. Pemaer
po¢eCCHOHATBHEIC 3aa9n
YUUTEIST OMOJIOTHH, IPUMEHSIS
TEOPETHUYCCKHE U MPAKTHYCCKIE
3HAHUA

TIK-4.4. Pemraet
HCCIIE0BATENLCKHE 3a1a91 B
obnactu OMOJIOTHH

4. O0beM, CTPYKTYpPA U COfiepiKaHNE JUCHHUILIHHBI.

4.1. O06beM JUCHUILIMHBI COCTABISET 3 3aUeTHBIX enuHuI, 108 akageMUUecKux 4acoB.
4.2. CTpyKTypa IUCIMITIINHEL.
4.2.1. CTpyKTypa IUCIUIUINHEI B OYHOH (hopme.




Buasbl yueoHoii ®DopMBbI TEKYIIETr0 KOHTPOJIS
Pa3znesibl M TeMBbI padoThl, BKIIOYast < ycrneBaeMoCTH
Ne AUCHUIINHBI CaMOCTOSITEJIbHYI0 g (no nedenam cemecmpa)
n/n « | PpadoTy CTYACHTOB U 'S Dopma IPOMeKYTOUHOM
? TPY/10eMKOCTb (B :‘ aTTecTaluu
- gacax) g (no cemecmpam)
2| 8 2
Elgl e |t
5 2 | 2] .9¢
S| EE2E S
|55 82 32
é : g ': (<] ¥ (]
Monayasp 1. Tunsl KjieTo4Hoi opranuzanun. Aapo.

1 Tema 1. 2 2 2 12 | ®opMBl TEKyImero KOHTPOJISA
[Ipenmer, 3amaum, ucTopus u YCIEBAEMOCTH: YCTHBIH,
METO/IbI IINTOJIOTHH. MIICBMEHHBIH, TECTOBBIN OMPOC.
Tunel KIETOYHOW OpraHU3aluH. DopMbI MIPOMEXYTOUYHOH
CrtpoeHue KIEeTKH. aTTeCTallUu: KOJITIOKBUYMBI,

TEeCTUPOBaHUE, BBINOJIHEHHE
KOHTPOJIBHBIX 3aJaHui,

2 Tema 2. 2 4 4 12 COCTaBJICHUE pedeparos
Knetounoe smpo. XpomaTHH. (BCCE), UHTEPAKTUBHBIE
XpPOMOCOMBEI. ¢hopMEI orpoca

3 Tema 3. 2
[Tnazmarnyeckas memMOpaHa.

4 Tema 4. 6 6 6
Bakyomnspras cucrema.

Hmozo no mooynio 1: 12 12 12 1 3a4. ex. (36 ak. 4.)
Mopyas 2. Kierounbie MmeMOpanbl. BakyoJsisipuas cuctema. Cucrembl 3HeproodecnedeHusi KIeTKHU.
IlnTockener.

5 Tema 5. 2 4 3 4 ®opMBI  TEKyHIET0  KOHTPOJIS

Muroxonapuu. [Inactunsl. YCIIEBAEMOCTH: YCTHBIH,
MTUCBMEHHBIN, TECTOBBIH OIpOC.
DopMbI IIPOMEXKYTOUHOM

6 Tema 6. 2 4 3 4 aTTeCTalUH: KOJUIOKBHYMBI,

[urockener. TECTUPOBAHHUE, BBITIOJTHEHUE
KOHTPOJIBHBIX 3a1aHuH,
COCTaBJICHHUE pedeparos
(BCCE), HHTEPaKTHBHBIE
(dopMBI orpoca
7 Tema 7. 2 4 3 2 ®DopMBI  TEKyHmIero KOHTPOJIS
Kiterounslii uuki. YCIEBAEMOCTH: YCTHBIH,
Muto3. Melios. [IMCBMEHHBIN, TECTOBBIH ompoc.
8 Tema 8. 2 2 3 2 Dopmel MIPOMEKYTOUHOM
[aronorus KiIeTKH. aTTeCTaINH: KOJUIOKBHYMBI,
TECTUPOBaHUE, BBINOJIHEHHE
KOHTPOJIBHBIX 3aJ]aHuM,
COCTaBJICHUE pedepaToB
(BCCE), WHTEPAKTHUBHBIC
(dhopmeI orpoca

Hmozo no mooynio 2: 14 12 10 1 3a4. exn. (36 ak. 1.)

Monayas 3. IToaroroBka Kk 3K3aMeHy

DK3amen (N0020mMosKa K IK3ameny)

36

1 3au. ex. (36 ax. 4.)

NUTOTI'O:

26 24

22+

33au. ex. (108 ak.u.)




4.2.2. CTpyKTypa AUCIUIUINHEI B 3a09HOH (hopme.

Bunbl yueonoi @DopMBbI TEKYLIEr0 KOHTPOJISI
Pa3znesibl M TeMBbI padoThl, BKIIOYast < ycreBaeMoCTH
Ne AUCHUIINHBI CaMOCTOSITE/IbHYI0 g (no nedenam cemecmpa)
n/n @ | PpadoTy CTYAeHTOB U S ®opMa NPOMeKyTOYHOI
? TPYAOEMKOCTH (B :‘ aTTecTaluu
- Yyacax) g (no cemecmpam)
$| 8 =
Elel e |
5 2 | 2] .9 ¢
3] =) =l (2]
= : . Eg 2 2
S| EE 28 S
|55 82 32
é : g ': (o] ¥ (]
Moayasb 1. Tunsl Kj1eToYHO# opranuzanuu. Sapo.

1 Tema 1. 2 1 1 10 | ®opMBI TEKyIIero KOHTPOIS
IIpenmer, 3apmauu, ucTopus u YCIIEBAEMOCTH: YCTHBIH,
METOBI IUTOJOTHH. MTUCBMEHHBIN, TECTOBBIN OIIPOC.
Turbl KI€TOUHON OpraHU3aliH. Dopmbl TIPOMEKYTOUHOU
CrtpoeHue KIEeTKH. aTTeCTalllu: KOJITIOKBUYMBI,

TEeCTUPOBaHUE, BBINOJIHEHHE
KOHTPOJIBHBIX 3aJJaHuM,

2 Tema 2. 2 1 1 10 COCTaBJICHUE pedepaton
Knerounoe simpo. Xpomatu. (OCCE), HMHTEPAKTUBHBIE
XpPOMOCOMBI. ¢opMEI orpoca

3 Tema 3. 2 1 1 8
[Tnazmarnyeckas MeMOpaHa.

4 Tema 4. 1 1 6
BakyonspHas cucrema.

Hmozo no mooynio 1: 4 4 28 1 3a4. en. (36 ak. u.)
Monayas 2. Kierounble MeMOpanbl. Bakyonsipnasi cucrema. CucremMbl 3HeproodecneyeHus: KJIETKHU.
IuTockener.

5 Tema 5. 2 1 1 8 @DOpMBI  TEKYIIEr0  KOHTPOJIS

Muroxonapuu. [Inactunsl. YCIIEBAEMOCTH: YCTHBIH,
MTUCBMEHHBIN, TECTOBBIN OIIPOC.
DopMbL IIPOMEXKYTOUHOU

6 Tema 6. 2 1 1 8 aTTeCTallUu: KOJIJIOKBHYMBI,

urockener. TECTHUPOBAHUE, BBITIOJTHEHHE
KOHTPOJIBHBIX 3a1aHuH,
COCTaBJICHHUE pedeparos
(BCCE), HMHTEPaKTHBHEBIE
(dopmMBI orpoca

7 Tema 7. 2 1 1 8 ®opMBI  TEKyHIET0  KOHTPOJIA
Knetounslit riuxiI. YCIIEBAEMOCTH: YCTHBIH,
Muros. Meiios. MMUCbMEHHBIH, TECTOBBIN OMPOC.

8 Tema 8. 2 1 1 4 DopMbl MIPOMEXYTOUYHOH
[aronorus KiIeTKH. aTTeCTaINH: KOJUIOKBHYMBI,

TECTUPOBAHUE, BBINOJIHEHHE
KOHTPOJIbHBIX 3a1aHuH,
COCTaBJIEHUE pedeparos
(OCCE), WHTEPaKTHBHBIC
(dhopmeI orpoca
Hmozo no mooyno 2: 4 4 28 1 3a4. exn. (36 ak. u.)
Monayas 3. IToaroToBka Kk 3K3aMeHy




Dkzamen (n0020mosKa K 3K3ameHy) 36 1 3au4. en. (36 ak. 1.)

HUTOIO: 8 8 83+ | 33au. ex. (108 ak.u.)

4.3. Conep:xanue TUCHMILIUHBI, CTPYKTYPHPOBAHHOE MO TeMaM.
4.3.1. Coneprxanue JIeKIIUOHHBIX 3aHATHIA M0 THCHMILJIHHE.

Mogayasb 1. Tunsl kiaerouHoi opranuzauuu. sAapo.

Tema 1. IIpeamer, 3axa4u, HCTOPHS U METOAbI IUTOJIOTUH.
Tunsl kjeTouHoi opranuzanu. CTpoeHHe KJIETKH.

Iuronoruss — Hayka O CTPOCHHHM, (QYHKIHSAX, B3aUMOOTHOIICHHSAX CO CpElIOH, pasBUTHH U
MPOUCXOXK/ICHUN KIETKH. MEeCTO IUTOJIOTHH CPeAr APYTUX OMOJOTMYECKHX NUCHUILTHH. CBSI3b IIUTOJIOTHH C
MOJICKYJISIPHOM OMOJIOTHEH, TCHETUKOU, SMOpHOIOTHeH, PU3noIorueil 1 OHOXUMuUeH. 3HAaYCHUE IIUTOJIOTHH JIJIs
MEAUIUHCKOMN U CeIbCKOXO035IICTBeHHON HayKu. VICTOpHS IUTONOTUU — UCTOPUS MUKPOCKOIIUH.

Kuierounas Teopus

[pennoceuikn kerounoi teopuu. Kierounast teopus llIBanna. 3HaueHne Ui KICTOYHOW TEOPUHU
pabotr BupxoBa M OIIEHKAa €ro MPEICTABICHHS O pPa3BUTHU KJICTOK. COBPEMEHHOE COCTOSIHHE KIIETOYHOM
TEOPHH.

Knetka — anmemeHTapHas equHMna >kuBoro. KieTku mpokaproT M SykapuoT. ['oMOIOrMYHOCTH B
CTpOEHMH KJICTOK. KileTka kak enquHuIa CTpoeH s, QyHKIMOHNPOBAHUS, PA3BUTHS, TATOJIOTHIECKIX H3MEHEHUH
OpraHusMa.

MuroTuueckoe JieJeHUue KIeTOK — eIMHCTBEHHBIN MyTh yBean4YeHus ux uucna. Juddepenumanms xak
npoliecc 00pa3oBaHUs CIeNHAIN3UPOBAHHBIX KIETOK.

Metoab! HccIeA0BAHUS KIETOK

ApceHall MEeTO/IOB IUTOJIOTHH: OT KHUBBIX KJIETOK 10 MAaKPOMOJIEKYJIIPHBIX KOMIUIEKCOB.

[Mpmwxn3HenHble HaOmomeHns KiaeTok. KyibTypa KII€TOK BHE OpraHu3smMa. MeTox TEMHOTO MOJIs.
dazoBo-KoHTpacTHass MuKpockonus. lleWtpadepHas MuKpocheMKa. MUKPOMaHHUITYIATOp. MHUKpPOXUPYPTHSL.
Mertonsl u3ydeHuss (u3MUecKux CBOicTB KieTok. CynpaBUTanbHas JIOMHHECHEHTHAas MHKPOCKOIIHS.
BuransHble kpacuTenu.

Uzydenne ¢ukcupoBaHHBIX KieTok. [loHatue o ¢ukcamum. AprtedakTsl mpu 00pabOTKe KIETOK.
[IpyHOUOBI OKpalIMBaHMA KIETOYHBIX CTPYKTyp. LIMTOXMMHYECKHE KadeCTBEHHBIE METOIBl HCCIECAOBaHMS
peakuuu Ha OesKH, (epMEHTbI, HyKIEHHOBBIE KHCIIOTHI, MTOJTUCaXapuabl, TUIHAbL. UMMyHOXUMHUSL.

OCHOBBI (PM3MYECKUX METOJIOB OINpPENCICHUS JIOKAJIM3alMH W KOJMYECTBA BELIECTB B KIETKE:
MHUKpPOCHEKTPOMETPHUS,, LUTOPOTOMETpHUS,, HHTEp(EpEeHINOHHAas W  JIIOMHHUCLEHTHas  MHKPOCKOIHSI.
ABTOpaanorpapuyeckoe U3yueHHe JOKATU3alnK, JUHAMUKHA CUHTE3a M TPAHCIIOPTA BEIIECTB B KIETKE, OCHOBBI
METOoJ1a.

OJNeKTpOHHAasT MHUKPOCKONHUS: OCHOBBI, IPEUMYIIECTBA M HEIOCTAaTKH METOAA. OJICKTPOHHBIC
MUKPOCKOIIBI TPOCBEUNBAIOIIET0 U CKAHUPYIOILEro Tuna. MeraBosbTHast SI€KTPOHHAsE MUKPOCKOIIHSI.

HuddepennnanbHoe NEHTPU(YTHPOBAHHE — METOA MOJIYYEHHs OTJEIBHBIX KIETOYHBIX KOMIIOHEHTOB
JUTSL TUTOXUMHYECKOTO 1 OMOXUMHYECKOTO aHAJIN3a.

Crpoenne u PyHKUMH KJIETOK

OcoOeHHOCTH M pa3Iu4ys B CTPOSHHUHU KJICTOK IPOKAPHOT U 3yKapHOT. ENMHCTBO cTpoeHns 1 QyHKIUH
KJIETKH, €€ OPTaHOMIOB M APYTHX CTPYKTYPHBIX 3JeMeHTOB. OOIMas XapakTepHCTHUKA KIETKH, BEIMYHHA H
thopma xireTok. OCHOBHBIE Pa3IHYHs MEXy KI€TKaMH KUBOTHBIX M PACTEHHH.

Tema 2. Knerounoe sigpo. XpoMaTuH. XpoMOCOMBI.

Appo — cucremMa XpaHEHHs, BOCIPOM3BEACHHS M peajH3allid TEeHeTHYeCKOW HH(popManuu.
IlenTpansHast morMa MOJIEKYJISIpHOH Omosioruu. Ponb sapa B KM3HM KJIETKM | €ro 3HAa4€HHE B IIEpeHoCce
uapopmanmu ot JJHK k 6enxy. JTHK simpa, ee ctpoeHue u cBoiicTBa, peAyIUIMKAIU, TPAHCKPHUIIIUA. Porb smpa
B TIpoliecce TPAHCILIINK: SepHOE MIPOUCXOKACHHE anmnapaTa OeIKOBOro chHTe3a B KiieTke. OCHOBHBIE (DyHKIIUH
Apa: TPAaHCKPHIILUS, pEAyILIUKALM U NepepacnpeieleHue N'eHeTHYeCKOro MaTeprana. Pemmkanus Moneky
JHK y npokapuor u sykapuot. Perkon. I'eHeTnyecknii anmapar OakTepui.

Hurepdasnoe sinpo. OCHOBHBIE 3JIEMEHTHl €r0 CTPYKTYpPBI: XPOMATHH (XPOMOCOMBI), SAPBIIIKO,
SNEPHBINA COK (KapHoruiaMa), siiepHast 000JI04YKa, SAEPHbIH OENKOBBIN MaTpPHKC.

XpoMaTHH, ero XWMHYecKas xapakrepucTuka. Jnd¢y3HbIi W KOHICHCHPOBAHHBIA XPOMATHH,
SYXpOMaTHH M TeTePOXpOMATHH, WX (QyHKIHOHAnbHOe 3HaueHue. CaremmntHas JIHK. Vmerpactpyxrypa
XpOMaTHHA, CTPOEHHE JJIEMEHTAPHBIX XPOMATHHOBBIX (GuOpmm1. Hykmeocomsl: CTpoeHHe, pOnb MpHU
(yHKknnoHMpoBaHUM XpomatnHa. HykmneomepHast ¢uOpuiia. IlerneBele momMeHBI XpomartnHa. [HCTOHBI M
HETUCTOHOBBIE Oenkn: ux pousib B kommaktu3anuu JJHK. Snpo B mpomecce penymnkaiy 1 mepepactipeieIeHns
TEeHETUYECKOro MaTepuaia. J[Ba COCTOSHMS TTaBHBIX SIIEPHBIX CTPYKTYp - XpomocoM. IloBeneHne xpoMaTHHa -
XpOMOCOM - BO BpeMsi MUTO3a. KOHIENIHs 0 HenpepbIBHOCTH XPOMOCOM B TEUEHHE BCETO M3HEHHOTO LUKIIA
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kieTku. O0IIee cTpoeHre, TUIBI U POPMBI MUTOTHYECKHX XpoMocoM. JTuddhepeHnupoBKa XpoMOCcoM T10 JJTHHE;
[EHTpOMepa, BTOpPHYHAs MepeTsikka, Temomepa. uddepennmansnas okpacka xpomocoM, Pacmpenenenue
HoBocuHTe3upoBanHo [IHK B pgouepHux xpomocomax. YpOBHM CTPYKTYPHOM OpraHu3aluyd XpOMOCOM.
XpoMoHEMa, TIOHATHE O CYOXpPOMAaTHOHBIX CTPYKTypaX MHTOTHYECKHX XpOMOCOM. LMK KOHAEHcaInu
XpOMOCOM BO BpeMs MUTO3a. MaTPpUKC METOTHIECKHX XPOMOCOM.

Cunte3 PHK: Ttpanckpunimonssie eamuunpl, npemmectBeHHUKH HPHK, cospeBanmme wPHK, cromaiicuar.
PubonykieonpoTenipl - KOMIOHEHTHI HHTEP(a3HBIX sAep.

SAppeIIKO - OopraHouj CHHTE3a KJIETOYHBIX puOocoM. UMCNO SApbIlIeK B sfApe, UX XPOMOCOMHOE
npoucxoxaenne. Xumus sapbimka, PHK sapennka. Crpoenme m xumust pubocom. [IpeamiecTBeHHHKH
pubocomubix PHK. Ilytu cuntesa pudocom. JHK simpeimika. Crpoenne reno pPHK, momumucTpoHHOCTS.
Awmnnudukanms resoB pPHK.

CrpoeHye W yNbTpacTpyKTypa sapbimka. LMK M3MEHEHUs! CTPYKTYpHI SAPBILKA B CBS3M C €ro (yHKIHEH.
Cynp0a saphllTka B METO3€ U €T0 CBA3b C MUTOTHIECKIMHU XPOMOCOMAMH.

Snepuas o0oJi0uKka, ee CTpOoeHHE W (QYHKIHMOHANbHOE 3HadeHHe. CTpoeHme snepHBIX mop. CBs3b
SIEPHONW OOOJNIOYKH C IUTOIUIA3MATHYECKIMH CTPYKTypaMH M XpOMOCOMaMH. SIepHO-IHTOIIa3MaTHIeCKIH
TpaHCHOPT. S nepHbIit OSNKOBBIM MaTPHUKC, JTAMHAHA; HX CTPYKTYpa U GyHKIHOHAIBHOE 3HAUCHNE.

Mogayasb 2. Knerounslie MemOpaHbl. Bakyousipaas cucrema.

Tema 1. IlnazmaTuueckass MemOpana.

IIna3maTtnyeckass MemOpaHa - OapbepHO-TpaHCIOPTHasA cucTeMa. JKHUAKOCTHO-MO3aW4Has MOEIb
CTpOEHME TUIa3MOJIeMMBbl. MeMOpaHbl IUTOILIa3Mbl. PoJb JMNHAOB M OENKOB B OpPraHU3allMH KJICTOUHBIX
MeMOpaH. JIlunonpoTenaHpie MEMOpaHbl, UX MOJIEKYJIsIpHasi OpraHu3anus. PenentopHas poib Imiia3MaTHYeCKOH
MeMOpaHBL.

Pomp MeMOpaHBI B KJICTOYHOW HMPOHUIAEMOCTH. [lacCHBHBIN M aKTUBHBIH TPAHCIOPT BEIICCTB depes
MeMOpany. Teopusi KICTOYHOH MPOHUIAEMOCTH. Poib miazMaTndeckoir MeMOpaHBI B mpolieccax (aromuro3a u
MUHOINTO3a. DHAOCOMEI. CBSI3b 3THX MPOIECCOB C TH30COMAMH.

MeXKIIeTOUHbIe KOHTAKTHl M CBS3H. J|eCMOCOMEI U APYTHE CIEIHAIbHBIC CTPYKTYPHI MEKKICTOUHBIX
KOHTaKTOB; TUIOTHBIA KOHTAaKT, IIIEIeBOM KOHTAKT, MPOCTOH KOHTAaKT. JlepuBaThl IIa3MaTHICCKOH MeMOpaHHI:
MHKPOBOPCHHKH, CTPYKTYPBI (POTOPEIIENITOPOB, 000JIOYKH aKCOHOB.

CBA3b KJIETOK JAPYr C JIPYTOM M C BHEKJICTOYHBIM MAaTPHUKCOM. [JIMKOKAJMKC MXMBOTHBIX KICTOK.
CrpoeHue KIeTOUHON CTEHKH PACTUTENbHBIX U IPOKAPUOTUYECKHUX KIIETOK; UX XMMHU3M, CBOHCTBA U Pa3BHUTHE.

Tema 2. BakyoJisipuas cucrema.

BakyomsipHas ~ cucreMa  BHYTPHUKJIETOYHOIO ~ CHHTe3a M TpaHCHOpPTa  OHUONOJIMMEpOB.
JHpgomna3MaTudeckasi cerb (permkyuaym). [lonstne w oOmas xapakTtepuctuka. [ paHysspHas
9HJIOTUIA3MAaTHYECKasl CeTh - JPracroluia3Ma, ee CTPOSHHE, XUMUYEcKash KOMIIO3WIMSA W OCHOBHAs pOJb Kak
CTPYKTYpbI, y4acTBYIOIIEH B CHHTE3€ 3KCIIOPTUPYEMBIX M3 KieTKH OenkoB. CuHTE3 OENKOB B rHajoIuIa3Me.
CuHTe3, HaKOIUICHWE M TPAHCHOPT CHHTE3MPOBAHHOrO Oellka B CHCTEME 3SHAOIUIa3MaTHYecKoi ceTH. CBs3b
TpaHyJSAPHON YHIOIUIA3MATUIECKOHN CETH C SIEPHOI 000IOUKO.

Annapar Toabaku (acTHHYATHI KOMIUICKC): OOMIas XapaKTepHCTHKA, JOKATH3alus B KICTKe,
MHUKPOCKOTIMYECKOE CTPOEHHE YIbTPACTPYKTypa M XuMHA. JUKTHOCOMa, (QYHKIMM amnmapaTta | oibmku:
cerperanys, HaKOIUICHHE, CO3PEBaHHE, COPTUPOBKA M OSKCKPEIMS CEKPEeTOB M JAPYTMX BEIIECTB B KIETKE.
ABTOpaanorpapuyecKue JaHHbIE O MyTAX CHHTE3a M BBIBEACHUS CEKPETOPHBIX IPOJYKTOB B KIIETKE.

JIn3zocoMbl, UCTOPHS HUX OTKPHITHA. CTPyKTypa JH30COM, MX XMMHYECKas XapaKTepUCTHUKA, THIIBI
mi3ocoM. DyHKIMOHAIBHOE 3HAUEHHE JIM30COM, UX TpoucxoxkaeHue. CBsA3b JHM30COM C IPOLECCAMU
BHYTPHKJICTOYHOTO MMUIIEBApeHNs, ¢ ParouTo3oM U ¢ padoroii anmapara ['onbmku. AyTodarocoMs.

I'nagkas 3HIOIIA3MAaTHYeCKasl CeTh, CTPYKTYpHas XapakTepuCTHKa W XuMmusa. CBs3b TJajKou
9HJIOTUIA3MATHYECKON CEeTH C CHHTE30M IOJHMCaxapHuIoB, )KUPOB, CTEPOUIOB U JIPYTUX MOJIeKy1. Poib riamgkoi
9HJIOTUIA3MATHYECKON CETH B JE3aKTHBALMK PA3IMYHBIX XUMHUYECKUX areHTOB. CBA3b C (hyHKIMEH MPOBEICHUS
BO30YXK/ICHHS B MBILIEYHON TKaHH,

Baxkyonu pacrenmii. LlentpanbHas Bakyosib. ToHoruiact. PazButue u NpoUCXO0KJIEHUE BaKyOISIPHOM
CHUCTEMBI, e (PYHKIIMOHAJIHHOE 3HAUCHHE.

CucreMsl 3Heproodecnedyenus kierku. llntockeser.

Tema 3. Mutoxonapumu. IlnacTuasl.

MMuTOXOHAPMHM - CHCTEeMa 3HeproobecnedeHus KieToK. CTpyKTypa MUTOXOHAPHIT: MeMOpaHbI, KPUCTEHI,
Mmarpukc. Ponb muroxoHnpuit B cuHte3e M HakomueHun AT®. Ilytm cuntesa AT® B kieTke: aHa’ pOOHBIH
TIMKOJIM3 M OKHCIUTeNbHOE (ochopmwmmposanue. CTpoeHHE KPHUCT, JIOKAIM3alUs B JIMIIONPOTEHIHBIX
MeMOpaHax 3BEHbEB OKHCIMTENBHOTO (ochopuwinpoBanus. V3MeHeHHE CTPYKTYyphl MHUTOXOHAPHH B
3aBUCHMOCTH OT MX (yHKIMOHAIbHOTO cocTosiHusA. Martpukc muroxonapuid: PHK, JIHK, Genku MuToXoHApHI.
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TIpobnema MPOUCXOXKACHUS MUTOXOHIPHH. AHAIOTH MHUTOXOHApPHH y OakTepuil. XOHAPUOM - €r0 THIIBI H
(yHKIIHOHALHBIE 0COOCHHOCTH,

Iaacruabl. ToHkoe cTpoeHue xjoporuiactoB. @OyHkiuu muactui. JIledkormacTel, XpOMOILIACTHI.
OHI0CMMONOTHYECKAs TEOPHUs TIPOUCXOXKICHIS IUTaCTHA. B3anumomnpeBpaiieHne iacTu.

Tema 4. IluTockener.

InTockener - oNOpHO-ABUraTeNbHasl CUCTEMa KIETOK. MUKPOTPYyOOUKH, TOHKOE CTPOEHHE M XUMU3M.
TyOynuHBI, UX CBOWCTBa M pOJb B 00Opa3oBaHMM MHUKPOTpPyOouek. Ponb Mukporpybouek B 0Opa3oBaHUH
aXpOMaTHHOBOI'O BEpeTEHa JeNIeHNUs KJIeToK. Poslb BepeTeHa B pacX0xkASHUH XpOoMOcoM Ipu mutose. KapkacHas
pOJNb IMTOIUIA3MAaTHYECKHX MHUKpoTpyOouek. benkn tpancinokatopsl. IlpencraBnenmss H.K.Kombrosa o
BHYTPUKJIETOYHOM CKEJIeTe.

OuopuiLIsIpHbIE  CTPYKTYPBI IMTOIUIA3MBl. MUKpoQuIaMeHThl, CTpyKTypa M xuMmus. CBoiicTBa
AaKTHHOBBIX MHUKpO(HIaMeHTOB. MHUKpO(DHIAMEHTHI B MBIIIEYHBIX W HEMBIIICYHBIX KJIETKax. [IpoMexyTouHble
(humaMeHTHI, CTPYKTYpa ¥ XUMHSL.

MuxpoTtpalekyJ/sipHasi ceTh IHaJOIIa3Mbl.

eHnTpHOIb. YIBTPaCTpyKTypa, PEIUIMKALUSA, Yy4acTUE B ACICHUM KIETKU. AHAJIOTM LEHTPUOJIEH Y
npocredmux. CBsS3b NEHTPHOJIPHBIX CTPYKTYP C OpPTaHOWAAMH J[BW)KEHHS KICTKH; Oa3aibHBIC TEbLA.
OyHKIUY KIETOYHOTO LEHTPA.

Opranonanl IBUsKeHUS] KJIeTKH. CTpoeHHE peCHMYEK M IKTYTHKOB JYKapUOTHYECKHX KIETOK.
Mexanusm ux amxeHus. CTpoeHHE KI'yTUKOB OaKTepuil.

Bkiawuenusi B HUTOIUIa3My KIJICTOK JKHMBOTHBIX M paCTeHHﬁ; uX JIOKaaIu3anusa u (byHKHI/IOHa.HI)HOE
3Ha4YCHHUE.

JleieHue KIETKH.
Tema 5. Kiterounslii uukija. Muro3. Meiio3s.

Jenenne  kierok. OJKuW3HEHHBII IUKJI  KJIETKH:  [PECUHTETUYECKAs, CHHTETHYECKass U
nocTcuHTeTHYIecKas (aspl. 3HaueHne 3THX (a3 B KU3HM KIETOK. [leneHne mpokapruoTHIEeCKuX KieTok. Oomas
cXeMa HEeIpsAMOro JIeNeHns (MUT03a) 3YKapHOTHIECKUX KIeTOK. MUTO3 y TPOCTEHIIHX.

MnuTO03 y KIETOK KMBOTHBIX M pacTeHui. CTagun MUTO3a, UX MPOAOIDKUTEILHOCTh U XapaKTEPUCTHUKA.
MexaHn3M JIBI)KEHHST XpOMOCOM. [{UTOKMHE3 y KMBOTHBIX M PAcCTUTENBHBIX KJIETOK: 00pa30BaHHE KICTOYHOH
neperTsbkku U Qparmoriacta. Cynp0a KIETOYHBIX OpraHeiul B TIpolecce JelieHHs KIeTKH. MeTtabomusm
,uenﬂuleﬁca KJIICTKH. PerJ’IHHHH MUTO34a, IMYCKOBBIC MEXaHU3MbI MUTO34a.

Meiio3, cramum Meilo3a. Kowbproramuss XpoMocoM, KpOCCHHIOBEP, PEAYKIHS YHCIIa XPOMOCOM.
buonoruueckuid cmbica Meno3a. Melo3 y JKMBOTHBIX M PACTEHMH. XPOMOCOMBI THUIA JIAMIIOBBIX ILETOK.
Pasnnuus Mexay MUTO30M U MEHO30M.
3HI[OMPITO3 U COMAaTHYCCKas MOJIUIITIONAUA. [lonuTeHus: MOJIUTCHHBIC XpOMOCOMBEI.

Juddepennuanus xierok. JuddepeHunanns KI€TOK - BOSHIKHOBEHHE T€TEPOT€HHOT0 KIETOYHOTO
coCTaBa OpraHW3Ma, obecrmeyuBaromero pasHooOpaszue ero ¢QyHkuuid. Ponb siIpa W IUTOIUIa3MBI B
mudpepennnanuu kinerok. Teopun nuddepenunanmu. INonmuTeHHOCT siaep. OMOpHOHANBHAS JE€TEPMUHALIUS.
WunykunonHele BiAMsHUA. ['ymMopanbHele ¥ HepBHbIE (akTopel anddepeHupoBkr. OmyxoseBas
TpaHChOpMAIIHs.

Tema 6. IlaTos10rust KJIETKU.

IlaTosorusi KJIETOK, CTapeHHe M CMepTh KJeTKM. BiusHue mopexgaromux (GpakTopoB Ha KIETKY.
Knerounas matosnorus u ee ponb B 60ye3HAX opraHn3Ma Teopus mapaHekposa.

Crnemmduyeckre u HeclenupUUEcKUe peakii KIeTKH Ha TMOBpexJIeHWe. V3MeHeHHe CTPYKTypHI
OpPraHOMJOB MPHU MOBPEXKACHUH KIETKH. BHyTpuKiIeTouHas penaparus. [lutonornyeckue mpoueccs! crapeHus
U CMePTH KIJICTKH.

Hexpo3 u anonro3.

4.3.2. Coaep:xanue JIaDOPATOPHBIX 3aHATHI N0 IMCUUIIUHE.
Mogayasb 1. Tunsl kiaerouHnoi opranuzauuu. SAapo.

Tema 1. Knemounas opzanusayun. Knemounoe sopo.
Conep:xaHue TeMbl:

. TuUnbl KIETOYHON OpraHU3aLyy.

. Knnerounas teopust.

. [IpokapuoThl ¥ 3yKapHOTBHL.

. PacTurenbHas u KMBOTHAs KIIETKa.

. CTpoeHHe 3yKapHOTHYECKON KIETKU.

. TorunorentHocts. Llutomuddepenimponka.

. Ctpoenus siipa 1 ero QyHKIHH.

O~NO O WE
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9. XpoMaTHH, KOMIIaKTU3aLUs XPOMaTHHA.

10. CtpoeHre XpOMOCOMBI.

11. Turbr XpOMOCOM.

12. Mlonsarue o xapuotune. CoMaTnIecKre U MOJIOBEIC KICTKH.

3adanus nabopamopmotl pabomsl (MUKPOCKONUPOBAHUE):
1. Crpoenue Mukpockona. TexXHHKa MUKPOCKOITUPOBAHHUS.
2. H3yuenwue npenapaToB )KUBOTHOW, PACTUTENHLHON U OaKTEpHAIBHON KIICTOK.
3. CpaBHeHHE )XKUBOTHOI U paCTUTEIHEHOM KIIETOK.
4. CtpoeHne 3yKapHOTHYECKON KIICTKH.

Monayasb 2. Kierounsie MemOpanbl. BakyosasipHasi cucrema.
Tema 1. Ilnazmamuueckana memopana.
Coaep:kaHue TeMbl:
1. Crpoenne 6momornaeckoii MeMOpaHbI.
2. Xwumus MeMOpaH#HI.
3. TlaccuBHEII TpaHCHIOPT.
4. AKTHBHBIA TPaHCIOPT.
5. ®aroruTo3. [InHouTos.
6. MeMOpaHBI IUTOIITA3MBI.
7. T'IHKOKAaJIMKC.
8. Ilmasmomus.
9. MeXKIeTOYHBIE B3aUMOIEIICTBHSL.
10. ®yHKIWH M1a3MOIEMMBI U OHOMEMOpaH UTOTUIa3MEI.

3aoanus nabopamopmotl pabomel (MUKPOCKONUPOBAHUE):
1. DNeKTpOHHOMHKPOCKOMMYECKOE CTPOCHUE MIa3MOJIEMMBEIL.
2. Ilna3monu3 M AEIIa3MOJIH3.
3. Bugasl v ciocoObl TpaHCIIOPTA BELIECTB Yepe3 MIa3MOJIEMMY .

Tema 2. Bakyonapuasa cucmema.

Coaep:xkanue TeMbl:

. KommapT™MenTanu3amnys MUTOIUIa3MBbL.

. OHAoIIIa3MaTHYECKasl CETh.

. Anmmapar ['onb1xu.

. JIn30cOMBI.

. [lepokcrcoMBl.

. Cchepocomsr.

. Bakyonu pacrenuil.

. Bakyonu ®HBOTHOH KJIETKH.

. Poct 11 0OHOBNIEHHE TIIa3MOJIEMMBI M BaKYOJISIPHOM CHCTEMBI.
10. B3aumocBsi3b OPraHOMJ0B BaKyOJSIPHOI CHCTEMBI.

O©oo~NOoO O WNE

3aoanus nabopamopnoii pabomsi (MUKpOCKONUposanue).
1. DOmnexrpoHHOMHKpOCKonudeckoe crpoerue DIIC.
2. T'mcronormyeckuil mpenapat: KOMIUIEKC [ 0IbIKH.
3. Tucromormueckuii mpenapar: NEpOKCHCOMBI.
4. Baxyonu pacTeHUH Ha BpeMEHHOM IIpernapare.

Cucrembl JHeproodecneyenus kiaerku. Llurockener.
Tema 4. Mumoxondpuu. Ilnacmuowt. Iflumockenem.
Conep:xaHue TeMbl:
VYapTpacTpyKTypa MUTOXOHIPUH.
VYapTpacTpyKTypa IIacTUl.
ITonyaBTOHOMHOCTh MUTOXOHAPHUH H TIJIACTH/.
Bzaumonpespaiiienne miactu.
OYHKIIMY MUTOXOHAPUH U IJIACTU].
Kunerounslii uentp.
OnopHo-/1BUraTesibHask CUCTEMa KIIETKU.
VabTpacTpyKTypa UEHTPUOIEH, PECHUYEK, )KT'YTHKOB.
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9. MuohubpuLIBL
10. MukpoTtpabeKyIsapHas CETh THAIOILIA3MBI.

3aoanus nabopamopmotl pabomsl (MUKPOCKONUPOBAHUE):
ONeKTPOHHOMHUKPOCKONNYECKOE CTPOCHUE MUTOXOHIPHHA.
ONEeKTPOHHOMHUKPOCKONNIECKOE CTPOCHUE XJIOPOIIIACTA U JIP. ITACTHI,.
I'mcronoruueckuii npenapar: XOHAPUOCOMBI.

I'ucronoruueckuii npenapar: LlenTpuomnu.

I'mcronoruueckuii npenapar: PeCHUYKH AbIXaTEIbHOTO SMUTEIINS.

aprwhE

Jenenue KiIeTKM.

Tema 5. Knemounwtit yuxkin. Mumos. Meiio3.
Coaep:kaHue TeMbl:

1. CrpykTypa KIETOYHOTO IHKJIA.

2. WHTepdaza.

3. AMUTO3, ero OHONIOTHIEeCKast POJIb.

4. Mwuto3 1 ero OMOIOTHIECKast POJIb.

5. Meiio3 u ero Omonornveckas poib.

6. DHpopenpoayKuus.

7. XapaxkTepHuCTHKa IIepHOJIOB JAEJICHHS KIETOK.
8. IloBeneHKe XpOMOCOM B EPHOJ MUTO3a M MeHO03a.
9. [Tatonorus, ctapeHue, THOEIb KICTKH.

10. Hekpo3. Anonros.

3aoanus nabopamopmotl pabomsl (MUKPOCKONUPOBAHUE):

XapakTepucTHKa NEPHOIOB KIETOYHOTO IIUKJIIA.

I'mcronormyecknit mpenapar: MuTo3 B Gi1acToMepax JIOMaIHHOW acKapHIbl.
Cxema muTO3A.

Cxema meiio3a.

CXOACTBO U pa3INuus MUTO3a U MeHo3a.

agrwhE

5. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

B xome mnpoBeacHHMs OUCLUIUIMHBL IIPELYCMOTPEHBI JICKIIMOHHBIE, JIaDOpaTOpHbIC 3aHATHS,
caMmocTosATeNbHbIe paboThl. B pamax mpoBeneHUs] JIEKIHMH HCIOJIB3YeTCsl NIPOEKTOP, KOTOPBIH BBIBOAUT Ha
9KpaH  OCHOBHBIE MOMEHTHI JIEKIUH, TpeOyrone Ooiee IOAPOOHOrO TOSICHEHMS, CXEMBI, CIAHIbl C
THCTOJIOTHUECKUMH  (poTorpadusiMu 0oOBbeKTOB. B Xone mpoBeleHUs 1a00paTOPHBIX 3aHATHH AJISL MIPOBEPKH
MPOMEXYTOYHBIX 3HAHUH MPETyCMOTPEHBI KOJJIOKBHYMBI, CaMOCTOATENbHbIE pPAaOOThl M HPOMEXYTOYHOE
TectupoBanue. B coorBercTBuM ¢ TpeboBaHneM PI'OC mpeaycMOTpeHO MIMPOKOE HCIIOIb30BaHHE B yuyeOHOM
nporecce aKTUBHBIX M MHTEPAKTHBHBIX ()OPM IIPOBENICHHUS 3aHATHH.

MeTtobl Jlexrwmii (dac) JlaGopaTopHsbIe 3aHATHS Bcero
(qac)

Pabora B koMaHze - - -

«MO3TOBOM HITYPM» - 2 2
(aTaka)

Pabora B rpynmax - 2 2

WToro MHTEpaKTUBHBIX - 4 4
3aHATUN

IIpumeHeHre MOAYJNBHO-PEUTUHIOBOM CHUCTEMbI NPEAYCMAaTpUBAECT IIOCTOSHHBIM KOHTPOJb 3HAHUI
cTyaeHTa. Hanuume 00s3aTeNbHBIX I WTOTOBOM aTTECTAIllMM CTYAEHTa KOHTPOJBHBIX TOUEK HMPUHYXKIAET K
AaKTHBHOW CaMOCTOSATENbHOM pabore cryaeHTa. s TOoro 4roObl 3aMHTEpECOBAaTH CTYJEHTa B IOATOTOBKE K
KaXJIOMy J1abOpaTOpHOMY 3aHITHIO, HAayMHATh 3aHATHE C OKCIIPECC-ONpoca, OPraHW30BHIBATH MHHH-
KOHTPOJILHOW TIpOBEpOYHON paboOThI, pPe3yiabTaT KOTOPOH MOXKET CYyHNIECTBEHHBIM 00pa3oM IOBIMATH Ha
UTOTOBYIO OIIEHKY cryneHTa. OOparHas CBs3b O0OECIEYMBACTCS TEM, 4YTO JIEKTOP MOXET OIEpaTHBHO
CKOPPEKTHPOBaTh JICKIMOHHBIA Kypc B 3aBHCHMOCTH OT IIOJIyYEHHBIX Ha J1aOOpaTOPHOM 3aHATHH W IIpH
MPOXOXKJICHUN KOHTPOJIBHBIX TOYEK pPE3yJbTaTOB B YCBOSCHMM MaTepuana. Ha naGopaTOpHBIX 3aHATHAX
MPOBOJAUTD JUCKYCCUH CO CTYAEHTaMHM (aHAJIOT «KPYTJIOTO CTOJIA», MPETOAaBaTeN0 B KOTOPOM OTBOAUTCS POIIb
BEYIIETr0), B X0Jie KOTOPHIX KaXIbIi W3 YYaCTHHKOB — CTYJCHTHI WJIH IPETOAaBaTEeNIb UMEIO IPaBO 3a/1aBaTh
BOIIPOCHI M YYaCTBOBATh B BBIPAOOTKE aJbTEPHATUBHBIX PEHICHUH pa3dbupaeMbix mpobiiem. Takum oOpas3omMm, Ha
3aHATUAX PeaTN3yeTcs] HHTEPAaKTHBHAS (opMa o0ydeHus. BaxxHoi Gopmoit 00ydeHus SIBIAIOTCSA KOIJIOKBHYMEI,
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MPOBOIMMEIE B ()OPME TECTHPOBAHMWS, MUCBMEHHOI'O OIMpOca WM Oecelsl NPEroAaBaTeNsi co CTYICHTOM, B
KOTOPYIO IIPH KE€TTAHWH MOKET BMEIIMBATHCS JIIOOOH CTYICHT CEMHHAPCKOM TPYIIBI ¥ HOJIYYUTh OTBETH Ha BCE
WHTEPECYIOIIHE €ro BOIPOCH MO TpPEeaMeTy. YUeOHO-METOAWYECKHE II0COOMS M PEKOMEHAAIlNH, TECTHI,
MYyJbTHMEAUAHBIE TPE3CHTAINN Pa3MEIaloTcs W B AJIEKTPOHHOM BHJE Ha caiiTe By3a, YTO CIOCOOCTBYIOT
JMydmeil opraHm3amud  00pa3oBaTENFHOTO IpoIlecca W IOBBIIICHWIO KadecTBa 3HAHUH CTYACHTOB II0
JUCTIATUIAHE.

6. YueOHO-MeTOIMYeCKOe 00ecnieYeHHEe CAMOCTOSATEIbHOM PadoThI CTY/ICHTOB.

CamocrosTenbHylo paboTy CTyIeHTa HajJ TITyOOKMM OCBOCHHEM (aKTHMYECKOTrOo Marepuaja MOXHO
OpPraHM30BaTh B TIPOIECCE BBINOJIHEHUS JIaDOpaTOpPHBIX paboT, MOATOTOBKUM K 3aHATHSAM, TEKyILEMY,
MPOMEXYTOYHOMY M HWTOTOBOMY KOHTpOJIIO 3HaHMH. I[lpomyrieHHble NeKnuu orpabarbiBatoTcs B (opme
COCTaBIICHUS pedepaToB.

3amaHus MO0 CaMOCTOATENFHON paboTe MOTYT OBITH Pa3HOOOPA3HBIMH:

- BBINIOJIHEHHE TECTOB Ha JJAOOPATOPHBIX 3aHATHIX;

- oopmiteHHEe PabOTHI B pabodel TeTpaau ¢ H300paKEHHEM CXEM, PUCYHKOB M X 0003HAUCHHIA;

- BBINOJIHCHHE KOHTPOJIBHBIX 3a1aHuil B paboueil TeTpany;

- mpopaboTka y4yeOHOro MaTepHaia IpH MOATOTOBKE K 3aHATHUAM, TEKYIIEMY, IPOMEKYTOYHOMY M UTOTOBOMY
KOHTPOJIIO 3HAaHUH 110 MOJyJIbHO-PEHTHHIOBOM CHCTEME;

- MOWUCK M 0030p MyOJMKAIMHd M DJIEKTPOHHBIX HMCTOYHUKOB WH(OpMalUWHM IMpU TOIArOTOBKE K 3K3aMeHaM,
Hanucanuu pedepaToB U KypCOBBIX padoT;

- paboTa ¢ TecTaMH ¥ KOHTPOJIbHBIMU BOIIPOCAMH TIPH CaMOIIO/ATOTOBKE;

- 0o0paboTka M aHajdM3 CTATUCTUYECKMX W (PAaKTUUECKMX MAaTEepUalIOB, COCTABICHHE BBIBOJOB HA OCHOBE
NPOBENICHHOTO aHATU3a.

PesympTaThl CaMOCTOATEIBHONH pPabOTBl KOHTPOIUPYIOTCS MperojaBaTeleM M YYHTBHIBAIOTCA IPH
aTTeCTallud CTyICeHTa (dK3aMeH). IIpHM 3TOM MPOBOIATCS TECTUPOBAHHUE, HKCIIPECC-ONPOC HA MPAKTHUYCCKHX H
JTa0OpaTOPHBIX 3aHATHSX, 3aclIylIMBaHUE JIOKIaAoB (pedepaToB), MPEHOCTABICHHE INPE3CHTAUUl H HX
o0cyXIIeHUe, TPOBEACHNE MICbMEHHBIX KOHTPOJIBHBIX PAabo0T, pelIeHHe CUTYAlMOHHBIX 3a/1a4.

7. ®oH OLIEHOYHBIX CPEACTB IAJd MPOBEICHUA TEKYIIETr0 KOHTPOJISA YCII€BAEMOCTH, l'[pOMe)RyTO‘lHOfI
arreCralMu 1o MToraM OCBOCHHUSA JUCHUIIJIMHBI.

KoHTponbs 0CBOGHHS NUCHUIUIMHBI OCYIIECTBISETCS B cOOTBeTcTBUHU C "[losojkeHHEM O MOIYIBHHO-
PEUTHHTOBOH cucTeMe 00y4eHUs U OLIEHKH KauecTBa y4eOHOI paboThI CTYACHTOB.

®DopMbl KOHTPOJIAL:
- TEKyIIMH KOHTPOJIb KadecTBa YCBOEHHS CTYJIEHTaMH MPOTPAMMHOIO MaTepHaia (IOMallHWE 3a/laHus,
KOHTPOJIbHBIE pa0O0ThI, paboTa HA MPAKTUYECKUX U JJAOOPATOPHBIX 3aHATHSX);
- pyOeXXHBII KOHTPOJIb KaueCTBa YCBOCHHMS CTYIEHTaMU IIPOTPaMMHOTO
Marepuaina (MMChbMEHHAas: KOHTPOJIbHAs padoTa, TecT);

- UTOTOBEIA KOHTPOJIb Ka4€CTBa YCBOCHUA CTYACHTAMU IPOIrPaMMHOI'0 MaTepHraia (3aqu);

7.1. TlepeyeHb KOMIIETCHIIMI C YKa3aHHEM JTaroB MX (POPMUPOBAHMsS B MPOIECCE OCBOCHHS 00pa30BaTeIbHON
MPOrpaMMBl.

Kon n Kox n [TmanupyemMsle pe3yabTaTel 00yUeHUS IIpouenypa ocBoeHus
HaNMEHOBa-HHE HauMEHOBaHUE
KOMIIETCHIINU U3 | MHIUKATOpa
dI'ocC BO JIOCTHIKEHHUS

KOMITETEHITHH (B

COOTBETCTBHUH C

[OOII (mpu

HAJIAYHN))
OIIK-2 OIIK-2.1. 3HaeT: KOMIIOHEHTHI OCHOBHBIX U YCTHBIN, TUCBMEHHBIN
Criocoben Pa3pabaTsiBaeT JOTIOJTHUTEIBHBIX 00pa30BaTEIbHBIX OTIpOC, TECTHPOBAHUE,
y4acTBOBAaTh B MIPOrpamMMBbl [porpamm, MpaBoOBbIE aKThl B chepe CaMoCTOSATeNIbHAS
pa3paboTke y4eOHBIX 00pa30BaHMs, CTPYKTYPHBIE 3JIEMEHTHI KOHTpOJIbHAs paboTa,
OCHOBHBIX U MPEAIMETOB, KYPCOB, | KYJIBTYPbl HAYYHOT'O MBIILICHUS, IPUHIIUIIBI | COCTaBJICHHE
JIOTIOTHATEIHHBIX | JUCIIUILIAH TIOCTPOCHHSI Y1eOHO0-00pa30BaTEIbHOTO noptd oo
obpa3oBaTenbHbl | (MOIyJei), nporecca
X IIporpamm, IIPOTPaMMBbI YmMeer: pa3pabaTbiBaTh IPOrpaMMbl
pa3pabaTbpIBaTh JIONIOJIHUTENBEHOTO y4eOHBIX IPEIMETOB, KYPCOB, AUCIHILUINH
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OTZAEJBHBIC UX
KOMITOHEHTHI (B
TOM YHCIIE C
UCIIOJIb30BaHHEM
UHPOPMAIHOHHO
KOMMYHHUKAINOH
HBIX TEXHOJIOTHH)

o0pa3oBaHus B
COOTBETCTBHU C
HOPMAaTHBHO-
NPaBOBBIMHU aKTaMH
B cepe
o0pa3oBaHUA.

OIIK-2.2.
Ocy1ecTBisieT
oTbop
MeIarOTHYECKUX U
JIpYrux
TEXHOJIOTHH, B TOM
qHCIe
HHPOPMALNOHHO-
KOMMYHHKaIIHOHHBI
X, HCIIOJIb3YEMBIX
pu pa3padboTke
OCHOBHBIX H

(MopmyJeit), mporpaMMBbl JIOTIOJHUTEIHLHOTO
00pa3oBaHMs B COOTBETCTBHH C
HOPMAaTHBHO-IIPABOBBIMH aKTaMu B cdepe
00pa3oBaHUsI, MPOCKTUPOBATH
WHIUBHyalbHbIE 00pa30BaTelIbHbIC
MapUIPYThI OCBOCHUSI TPOTPaMM B
COOTBETCTBHHU C 00pa30BATEIbHBIMU
MOTPEOHOCTSIMU 00YYarOLTHXCS,
IUIAHUPOBATh, POTHO3UPOBATH, PELIaTh
THIIOBBIE 331241 PO(HECCHOHATBHOM
HalpaBJIeHHOCTH, CTABUTH LIENIb U
000CHOBaHHO BBIOMPATH ITYTh €€
peanuzanuu

Baapaeer: ciocoOHOCTBIO pa3padaTeIBaTh
OT/IEJbHBIE KOMIIOHEHTBI 00pa30BaTeIbHBIX
mporpamm (B TOM YHCIIE C HCIOJIb30BaHUEM
nH(pOPMAMOHHO-KOMMYHHUKAI[HOHHBIX
TEXHOJIOTHi1, CIIOCOOHOCTBIO K JIOTHYSCKAM
oTiepalusIM, [eJIenoIarannio, pediekcun

JIOTIOJTHUTEIBHBIX
MIPOrpamMM U HX
SJIEMEHTOB.
IK-1 IK-1.1. 3HaeT: pOpMBI, METO/IBI U CPEACTBA VYCTHBIN, NUCHMEHHBIN
Criocobex Hcnonssyer 00y4eHHs OMOJIOT MU, COBPEMEHHBIE Ompoc, TECTUPOBAHUE,
peann30BHIBaTh COBpPEMEHHBIE o0pa3oBaTesbHbIC TEXHOJIOTUH, CaMOCTOSATENIbHAs
obmeobpa3oBaTe | METOIBI U METONYECKHE 3aKOHOMEPHOCTH HX BbIOOpa; | KOHTpoJibHas pabora,
JbHBIE TEXHOJIOTUHI 0COOCHHOCTH YaCTHBIX METOUK O0yUCHUS COCTaBJICHHUE
TIPOTPaMMEI oOyueHHs ouorroruu mopTQoaro
Pas3IMYHBIX JMarHOCTHKH Ymeer: coOmonaTs TpeOOBaHUS K
YpOBHEH B [IK-1.2. Criocoben | oprarm3anuy 00pa3oBaTENBEHOTO MpoIiecca
COOTBETCTBUHU C OCYILIECTBIISITh o 6monoruu, onpenensiemeie IOC
COBPEMCHHBIMU oOyueHwue o01ero oopazoBaHus
METOAMKAMU U yueOHOMY Baaneer: criocoGHOCTBIO MPUMEHSATH Ha
TEXHOJIOTHSIMU, B | TIPEIMETY Ha MIPAKTHUKE MOJXO/IbI K IUTAHUPOBAHUIO
TOM YHCIIe OCHOBE 00pa3oBaTENbHON AEATEIHHOCTH;
MHQOPMALMOHHB! | HCIIOIB30BAHUS PacKpbIBaTh COJiepKaHUE IIKOJIHLHOTO
MH, JUIs HpEeIMETHBIX npenMera «OUO0JIOTUU»; IPUMEHSATH HOPMBI,
obecrieueHus METOJUK U METO/IBI ¥ CPEACTBA 00y4YeHHs OHOJIOTHH,
KayecTBa y4eOHO- | IpHUMEHEHUs COBpEMEHHBIE 00pa3oBaTeIIbHbIE
BOCITUTATEIBHOIO | COBPEMEHHBIX TEXHOJIOTHH, 000CHOBBIBAET METOIMUECKHE
nporecca 00pa3oBaTeIbHBIX 3aKOHOMEPHOCTH BHIOOpa
TEXHOJOT U
IK-1.3.
Hcnonszyer
BO3MOXHOCTH
o0Opa3oBaTenbHOM
Cpempl I
JOCTIDKEHHS
JIMYHOCTHBIX,
METanpeIMETHBIX U
TIPEAMETHBIX
pe3yiIbTaToB
oOyueHHs U
obecrieueHus
KadecTBa yueOHO-
BOCIIUTATEIILHOTO
mporecca
CpeIcTBaMHu
MIPEIo1aBaeMoro
y4e0HOTO MpeamMeTa
IK-2 [IK-2.1. Criocoben | 3naer:  TpeboBaHMA K  OpraHM3alWH | Y CTHBIH, MUCHBMEHHBIN

OIpCACIIATh

06paSOBaT€J'ILHOI‘O mnponecca 1o 6I/IOJ'IOFI/II/I;

OIIpOC, TCCTUPOBAHUEL,
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Cnocoben coJepaKaHue CTPYKTYpy, COCTaB M JAUAAKTUYECKHE | CAMOCTOSATENIbHAs
MPHUMEHSATD OMOTIOTNIECKOTr0 €IMHULIBI collepKaHus IIKOJIFHOTO | KOHTpOJIbHAsA pabora,
IpeaMETHBIE o0pa3oBaHus nmpeaMeTa  «OHONIOTHHM»,  TEOPETUYECKHE | COCTABICHHE
3HAHUSA 17 LIKOJIbHHKOB, OCHOBBI IIMTOJIOTHH, TPHUHIMI E€IWHCTBA | MOPT(OIHO
peanusanyuu aJIeKBaTHOE OpPraHUYECKOTO MHUpA, €r0 JUCKPETHOCTH U
00pa30BaTENBHOT | OXHAAEMBIM LEIOCTHOCTH; JOCTIKEHHAX COBPEMEHHOU
0 Iporecca pe3ynbpTaram, Ouonornu

YPOBHIO pa3BUTHSA Ymeer: (HopMymUpoBaTh JUIAKTHYECKHUE

COBPEMEHHOU Lend M 33Jaud  O0ydeHHs OWOJIOTMH H

Ouosnoruu u peanu3oBbIBaTh HMX B 00pa3oBaTebHOM

BO3PACTHBIM mpoliecc; IUITAHUPOBaTb M PeaM30BHIBATH

0COOEHHOCTSIM pa3iIM4Hble OpPraHU3AI[MOHHBIE CPEACTBA U

00y4aroIInXCst ¢dbopMBI B Tmporecce OOyYCHUS OHONOTUU

(ypox, 9KCKYPCHIO, JIOMAIITHIOIO,

[IK-2.2. Tlnanupyer | pHeknacCHyr0 M BHEYpOUHYIO paboTy);

SJIEMEHTEI 00OCHOBBIBaTh BBIOOP METONOB OOYYEHHS

00pa3oBaTebHOI Oronornu 1 0Opa3oBaTEIbHBIX TEXHOJIOTHH,

NpOrpaMMBl, UCXOAs W3 OCOOEHHOCTEH COAepKAHHA

pabotyio yaeOHOTO Marepuaia, BO3pacTa u

NporpaMMy 00pa30BaTEeIbHBIX noTpeObHOCTE M

Yy4uTCIIA 11O 00y4YaeMbIX; OXOJYHUBO JOHOCHUTH 3HAHUS

6I/IOJ'IOFI/II/I JI0 yYalluxcst

Bnapeer:  mpeaMeTHBIM  cofepiKaHHEM

TK-2.3. Ciocoben | Guonorun; ymennsiMi 0160pa BAPHATHBHOTO

OCYINECTBIATE COEPKAHUA C  YYETOM  B3AaMMOCBA3H

obyueHue YPOUHOH W  BHEypouHOH (opM 00ydeHHs

yueOHOMY OUOJIOTHH; YMEHUSMH TI0 TUIAHUPOBAHHIO W

HPEAMETY Ha NPOEKTHPOBAHUIO 00pa3oBaTeabHOrO

OCHOBC npolecca;  CImocOOHOCTBIO  NPHMEHSTh

UCHOJIb30BAHNA pasInyHbIE METOJIBI 00y4eHus u

HPEIMETHBIX COBPEMEHHEIE 06pasoBaTeIbHBIE

MCTOZIMK 1 TEXHOJIOTHH B 00pa30BaTEeIbHOM MPOIIECCE B

TPUMCHCHHS o0sactu 6HoIorHn

COBPEMEHHBIX

00pa3oBaTEIbHBIX

TEXHOJIOTUi
IIK-6 [IK-6.1. Cobupaer | 3naer: MeTo 6! cOopa HHOPMAITUH Y CTHBIN, TUCEMEHHBII

uHhopmarIuio, YMeeT: TPOBOAWTH IIEPBUYHBIA aHAIM3 | ONPOC, TECTUPOBAHMUE,
Cnocoben HEOOXOIUMYIO TS JAHHBIX; BBISBIATE MPUYHUHO-CIEACTBEHHLIE | CAMOCTOSITEIIbHAS
HCTI0JIb30BaTh peuieHus 3aga4y CB3M  OHMOJOTMYECKMX TMPOILECCOB  HAa | KOHTPOJbHas paboTa,
TCOPETUYCCKUC U | pccie0BaHus, MOJIEKYJISIPHO-KJIETOYHOM YPOBHE | COCTaBJIE€HHUE
[IPpaKTHIECKUC MOCTaBJICHHBIX OpraHu3aluu JKU3HH; MIPUMEHSATH | MOPTHOIHO
3HAHUA [T CHELHUAINCTOM TEOPETUYECKHE U NMPAKTUYECKHE 3HAHUS JUIs
INNOCTaHOBKHU U 0oJ1ee BBICOKOM IIOCTAHOBKU U PELICHUs UCCIIEN0BATEIbCKUX
pCmCHMA KBaITU(PUKAIIHA 3a1ad4.
HUCCJICIOBATCIIBCK Bnapeer: crnocoOHOCTBIO — HCIIONIB30BATh
¥X 3a71a4 B [K-6.2. TlpoBoauT | Merons! aHamM3a 1 06pabOTKH;
MpeIMEeTHOM HEPBUYHBIA aHAIIM3 | HayYHO-MCCIIEHO0BATENBCKIM "
obnactu (B 1 00paboTKy MEJArOrnYeCKUM  HMHCTPYMEHTapUEM I
COOTBETCTBHH € JINTCPATYPHBIX peanuzanuu MPaKTUUYECKUX 3a7a4
npodunem u JIaHHBIX (mpueMaMu MUKPOTEXHUKH, aHATHTHICCKAM

YPOBHEM
o0yueHust) B
obmacti

00pa3oBaHUs

I1K-6.3. Pemaer
npodeccuoHaTbLHBI
€ 3a/1a4u y4YHTEIA
OHoJIOTHH,
TIPUMEHSS
TEOPETUICCKHE U
MIPAKTUICCKHE
3HAHUS

MBIIIJICHUEM, I/IHTCpHCT-TeXHOHOFI/IHMI/I)
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7.2. TunoBble KOHTPOJbHBbIC 3aITaHUA

IIpumepHBbIii HepeYyeHb KOHTPOJAbHBIX BOIIPOCOB 10 TeMaM

Mogayasb 1. Tunsl kiaerouHoi opranuzauuu. sAapo.

Tema 1. Ilpenmer, 3aga4u, HCTOPUS M METOIbI HUTOJIOTHH.
Tunsl kjerounoi opranuzanun. CTpoeHue KJICTKH.

1. Tumnel KIETOYHON OpraHU3AIMH.

2. Kirerounas teopwus.

3. IIpokapHOThI ¥ SYKapUOTHI.

4. PactutenbHast M )KMBOTHAS KJIETKA.

5. TorunotentHOCTH. LluTomnddepenmuporka.

Tema 2. Knemounoe aopo.

1. Crpoenus siapa 1 ero QyHKIHH.

2. XpoMaTuH, KOMIIAKTH3aUsl XpOMATHHa.

3. CtpoeHHE XPOMOCOMBI.

4. Tunsl XpOMOCOM.

5. Ilonsitue o kapuotune. ComMmaTHUECKHUE U TIOJIOBBIE KIETKH.

Mopayas 2. Kiietounbie MeMOpaHbl. BakyoJisipaasi cucrema.
Tema 1. Ilnazmamuueckas memopana.
CrpoeHne OHOIOTHIECKOT MEMOPaHEL.
ITaccuBHBIN U aKTUBHBIN TPAHCHIOPT.
daromuros. ITuHOIIUTO3.
I'mukokanmkce.
IInazmomms.
MexKIIeTOUHBIe B3aUMOACHCTBHS.

ook wnrE

Tema 2. Bakyonapuasa cucmema.

. KomnapTmeHTanu3amus uTOIIa3Mbl.
. DHJIOITa3MaTHYECKas CETh.

. Anmnapar ['onbmxu.

. JIuzocomsl.

. [lepokcucombl.

. Cchepocomer.

. Bakyonu pacrenuil.

. Bakyonu ®UBOTHOH KJIETKH.

01NN bW

Moayasb 3. Cucrembl 3HeproodecneyeHus kierku. llurockener.
Tema 1. Mumoxonodpuu. Ilnacmuowt.
1. MuroxoHapuu.
2 [InacTuasl, TUNBI TIACTHU/I.
3. TlonyaBTOHOMHOCTh MUTOXOHJPHI U MJIACTH]L.
4.  BzaumormpeBpalieHue IIaCTHI.

Tema 2. I{umockenem.

1. KuerouHslii EHTP.

2. YIpTpacTpyKTypa UEHTPHOJICH, pEeCHHYCK, KT YTHKOB.
3. Muopubpuis.

4.  MukpoTpabeKyisipHas CeTh THANOIIIa3MBbl.

Monyas 4. [leieHne KIeTKH.

Tema 1. Knemounstit yuxn. Mumos. Meiios.
1. Crpykrypa KJIETOYHOTO IUKJIA.

2. AmuTO03, ero OHOJIOTHYECKAs POJIb.

3. MuTo03 u ero OHOJIOTrHYECKas POJIb.

4.  Meiio3 u ero Ouosloruueckas poib.

Tema 2. Ilamonozus knemxu.
1. Tlaromorus KJIeTKH.
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2. Crapenne u ru0eIb KIETKH.
3. Hexkpos.
4.  Amomnro3.

IIpumMepHBbIii HepeYeHb TEOPEeTHYECKHX BOIPOCOB K IK3aMEHY

1. IIpeamer n 3agaun nuronoruu. CBs3b ¢ JPYTIMU HAyKaMH.

2. HWcTopus muronoruu.

3. MeToapl IIUTOJIOTHH.

4, OCHOBBI MUKPOCKOTINIECKOH TeXHUKH. [ IpUroToBICHNE MUKPOCKOIMIECKUX MPETIapaToB.
5. [Ipmwxu3HeHHOE (BUTAIBLHOE) U3yUYEHHE KIETOK.

6. [IpuroroBnenne GpUKCUPOBAHHBIX MPENApPaTOB.

7. CBeToBast ¥ 3IEKTPOHHAST MUKPOCKOTIHS.

8. Merton muddepeHnnanbsHOTro yabTpaneHTpu(yrupoBaHus.

9. Krnetounas Teopus.

10. OcobennocTn cTpOEHUS MPOKAPHOTHIECKOH KIETKH.

11. Crpoenue sykapuoTHueckoii KIeTKH.

12.  Ornmuume pacTUTENbHOM KIETKH OT SKUBOTHOM.

13.  Poub siepHBIX CTPYKTYP B KU3HEAEATENLHOCTH KICTKH.

14.  Crpykrypa u XxuMus KJIETOYHOTO A/pa.

15. Xpomarun u ero cTpyKTypHO-(hYHKIHOHATbHAS OPTaHU3AIIHS.
16.  VYpoHM KOMIAKTH3AIUK XPOMATHHA.

17. JIHK u Genku XpoMaTuHa.

18.  Xpomocomsl, ux MOPHOIOTHS U YIBTPACTPYKTYpA.

19.  Anpeumxo.

20. PuGocomsl.

21. Iuronnasma.

22. Tuanomnasma.

23.  OnHOMeMOpaHHbIE OPraHOM/IbI [IUTOILIA3MbI (BaKyOJIAPHAs CHCTEMA).
24. TparyasapHBIH YHIOMIA3MATHYECKUH PETHKYITYM.

25. T'naaxuii HIOMIA3MATHYECKUI PETUKYIIYM.

26. Amnnapat ['onpmxu.

27. JIuzocomsl.

28.  Bakyomu pacTHTETbHBIX KIETOK.

29. O6uias cxema QYHKIHOHMPOBAHHS BaKYOJIAPHOI CHCTEMBI.
30.  JlBymemGpaHHbIe OpraHOMIbI IMTOIIA3MBI.

31. Mopdosorus u yasTpacTpyKTypa MUTOXOHIPHIA.

32. DOYHKIMH MUTOXOHAPUH.

33.  VYBenuuenue umcia MHTOXOHJIpHIL.

34. TIpomcxoxkmeHHe MUTOXOHPHIA.

35. TInactuael. CTpoenne u QYHKIHH XJI0POMIACTOB.

36.  Omnrorenes u GpyHKIMOHATbHbIE EPECTPONKH TIACTHL.

37. TIpomcxoxkaeHHe XJI0pPOILIACTOB.

38. Hemem6paHHBIE OPTaHOMIBI UTOMIIA3MBL.

39.  OnopHo-jBHUraTenbHas CHCTEMA KIETKH.

40. MuxpoduaaMeHTs 1 MEKPOTPYGOUKH.

41. PecHuuKwM, KIyTHKH.

42. 1leHTPOCOMBI M IEHTPOCOMHBIH IIUKJL.

43. Xumus v cBOHCTBA KIETOYHBIX MEMOPaH.

44,  Crpykrypa kierounsix Mem6pan. [Inasmaruyeckas MemOpaHa.
45. TI'nuxokamukc.

46. Poct mazMaTHueCKoOl MEMOPAHDI.

47. ®ynxiuu mwiazMaTHYecKoi MeMOPaHbI.

48. MexxieTouHble KOHTAKTHL.

49. CreumanusupoBaHHbIE CTPYKTYPhI I1a3MATHYECKOH MEMOPAHBL.



50. Knerounas o6omouka (CTEHKA) pacTeHHi, TPHOOB U GAKTEPH.
51. ®arouwTo3 M MUHOLIHUTO3.

52. KnerouHslii nenTp.

53. MexknerouHoe y3HaBaHue.

54.  Knerounsrii nentp.

55.  Perynsamus KIeTO4HOro LUKINA.

56. DuopenpoAyKIMS U IOMUILIOUINS.

57. Jeneuue kierox.

58. Muro3 u ero nuToMOrHUECKHE OCHOBHI.

59.  Meii03 i €ro HUTOIOTHIECKHE OCHOBBL.

60. Ommmume Meito3a oT MHTO3A.

61. TIlaTomorms KmeTKH.

62. O6mekneToUHbIE NATONOTNYECKHE PEAKIIUH.

63. Ilaronoruyeckue M3MEHEHHs CTPYKTYpHI SIpa M OPTAHOMIOB IIUTOIIA3MBL
64. Crapenue xnerku. LluTonornueckie OCHOBBI CTAPEHUS KIETKH.
65. Knerounas ru6ens. Hexpo3s u anonros.

HEI/IMCDHBIG KOHTPOJIbHBIC TECTHI IO JUCHHUIIJINHE

Mogayasb 1. Tunsl kiaerouHoi opranuzauuu. SAapo.
C 00HUM B8EepHbIM OMEEeMOM HA 8ONPOC:
1. DneMeHTapHOHN eqUHHLICH CTPOSHHS U PYHKIMOHUPOBAHHS KUBBIX OPTaHU3MOB SIBIISICTCS:
a) KJIeTKa, 0) MoJeKyna; B) aTOM; T') TKaHb
2. ABTOPEHI KJIETOYHOH TEOpUH:
a) Pobept ['yk 1 Mapuemto Manbmnury;
6) Matuac Illnefinen u Tomac llIBanH;
B) AHTOH BaH JleBeHnryk u Po6ept bpoys;
r) Pynonsd Bupxos u Wnbs MedHukoB.
3. TepMHUH «KJIETKa» BBEI:

a) [IIBanH; 0) Ulnefinen; B) Pobepr I'yk; 1) AHTOH BaH JIeBeHTyK
4. Bupycsl copepxar:

a) ronpko JTHK; 6) mu6o THK, mu6o PHK;

B) Toapko PHK; r) coBMectHo JIHK u PHK.

5. K sykapuoram oTHOCSTCS:
a) GaxTepuu, TPUOBI U CHHE-3eJICHBIE BOJOPOCIIH;
0) OakTepHUH U CUHE-3eJICHBIC BOAOPOCIIH;
B) OakTepuu, CHHE-3eJICHHEe BOJOPOCIH U BUPYCHI;
T) TpUOBI, PACTEHHUS U KUBOTHBIE.
6. B kiieTkax npoKapuoT HaXOMISTCsI:
a) puOOCOMBEI; 0) MUTOXOHAPHH; B) SIIPBIIIKH; T') IN30COMBI.
7. K HeMeMOpaHHBIM OpraHOM/IaM 3yKapHOTHYECKOM KIETKH OTHOCHAT:
a) IEHTPHUOJIN, JTM30COMBI, IEPOKCHCOMBI;
6) nuTonIa3Ma M ruajomia3Ma;
B) IIEHTPHOIH, MUKPOTPYOOUKH, MUKPO(DUIAMEHTHI, pHOOCOMBI;

T') IEHTPHUOJIN, MUKPOTPYOOUKH, MUKPO(DHIAMEHTHI, PHOOCOMBI, IEPOKCHCOMBI, CHEpPOCOMBI.

8. BOJIOKHUCTBIM KOMIIOHEHT KJIETOYHOH CTEHKH OOJIBIIMHCTBA FpI/I6OBZ

a) XHUTHH, 6) MypeuH; B) XUHHUH; T') IEKTHH.
9. OnopHbBIM KapKacoM KIJIETOYHOI CTEHKH OaKTepHUil U CHHE-3€JICHBIX BOJIOPOCIIEH CIIYKHT:
a) KJIeTYaTKa, 0) rJIMKOTeH; B) XUTUH; ') MypEHH.
10. O6wmmM™M 115t BceX KIETOUHBIX MEMOpaH SIBJISETCS:
a) COCTaB JIUIUIOB, 0) cocTaB O€NKOB;
B) JIMIIONIPOTEUTHOE CTPOCHHE; T') COCTaB TNINKOKAJINKCA.

C HecKObKUMU 8APUAHINAMU OMBEMO8.
1. K MyTareHHbIM (hakTOpaM KIETKH OTHOCSITCS:

a) raMMa-u3Jy4eHue; 6) Y ®-usnyyenue;

B) aKpHAMHOBBIH KPAaCHTEIb; T') YKCyCHast KUCIIOTa.
2. Ilpu3Haku pacTUTENbHON KIETKHU:

a) TeTepoTPOPHOCTE; 0) 3amacaHue TJINKOTEHa;
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B) aBTOTPO(HOCTE; T') HaJIMYUe )KeCTKON KICTOYHON CTCHKH.
3. B kiieTkax npoKapuoT MPUCYTCTBYIOT:

a) MUTOXOHJpUH;  ©) HYKJIICOMT;,  B) pUOOCOMBI,  T) SAPBIIIKO.
4. HeckoubKO siiep MOT'YT BCTPEYATHCSI B KIIETKAX:

a) KapANOMHUOIINTAX; 0) KpoBH;
B) OCTEOKJIACTaX; T') MBIIICYHBIX BOJOKHAX.
5. SIMphIIIKO—3TO HECAMOCTOSTENIbHAsL CTPYKTYpa, Ie 00pa3zyercsi:
a) pPHK; 6) JJHK; B) cyObeAMHHIIBI PUOOCOM; r) uPHK.

Mopayas 2. Kierounble MemOpaHnbl. BakyonspHas cucrema.
C 00HUM 6epHbIM OBEMOM HA B0NPOC:
1. IIna3maTuyeckas MeMOpaHa COCTOUT U3:

a) TOJIBKO OEJIKOB; 0) TOJIBKO JIMITH/IOB,;
B) OCITKOB U JINTTHJIOB; T') JIAITU/IOB U YTJIEBOJIOB.
2. B cocTaB riaMKoKanukca BXOAST:
a) MeJUTI0JI03a; 0) aMUHOKHCIIOTHI;
B) TIIMKOIPOTEUHBI; T') TIIMKO3aMUHT INKAHBI.
3. Poct mma3zmaneMMBl 00ecrieqnBaeT:
a) MUTOXOH/IPHH; 6) OIIC; B) anmnapart [ ombmxu; ) puOOCOMBI.

4. DHpomia3MaTHIeCcKas CETh:

a) TpeJCTaBJIeHa OJHOMEMOpaHHOM CEThIO C KaHaNbLAMH M IJUCTEPHAMH C TTAAKON HIM IIepOXOBaTOMH

MOBEPXHOCTHIO;
0) COCTOUT U3 KaHAJbBIIEB JIJIsl BBIBEICHHUS BEIIECTB;

B) IIPEACTaBIICHA IByMEMOPaHHOM CEThIO ¢ IUCTEPHAMH C INIAAKOH 1 IMIepIIaBoi MOBEPXHOCTHIO;

r) 00pa3oBaHa TUKTHOCOMAaMHU.
5. JIN30COMBI - 3TO:
a) MUKPOCOMHBIC KOMITICKCHI, YYACTBYIOIINE B ICJICHUN KICTKH;

6) ogHOMeMOpaHHbIE OPTaHOM/IbI, YUaCTBYIOIINE B IIEPEeBAPHBAHNH OCIKOBBIX M APYTHX YaCTHII;

B) KOMIIJIEKCHBIE 00pa30BaHMs OPraHOMIOB M BKIIOYCHHI pazMepoM okono 20 MKM, T) AByMEeMOpaHHbIE

OpraHou/ibl, yHaCTBYIOIIUEC B JbIXaHUH.
6. MemOpaHa BaKyoJId paCTUTEIILHON KICTKH HOCUT HAa3BaHUE:
a) Imia3mMajgeMMa; 0) TOHOIUIACT, B) YHHUBEpCAJIbHAs; TI) OCIKOBO-JTHITOHIHASL.

7. PubocoMsl, OCYIIECTBIIAIONINE CHHTE3 OSJIKOB I HYXkKJ CaMOH KJICTKHU, JTIOKATU30BaHbL:

a) Ha MmeMOpane riaakoi DI1C; 6) Ha MmemOpane rpanysspaoit DIIC;
B) B MUTOXOHAPHSIX; I') B THAJIOIIIa3Me.
8. Opracromnasma- 3T0:
a) pubocoma Ha meMOpaHax JIIC;
0) monmcomel Ha MemOpanax DI1C;
B) OIIC B BHIE penKHUX pa3po3HEHHBIX MEMOpaH;
T) JOKaJIbHOE CKOTUIeHHe MeMOpaH rpanyispHoit DI1C.
9. Cihepocoma — 3TO MEMOpaHHEIH ITy3BIPEK, COICPIKALITHINA:

a) TJINKOTEH; 0) KHpBI; B) YTJICBOJBI.

10. Bakyomnu pacTUTENbHBIX KIETOK, MUKPOTEIbIa, chepOCOMBbI 00bETUHSIET:
a) cxoHast pyHKIMS; 6) 00beM, 3aHUMAEMBIi B KIIETKE;
B) MPOUCXOK/ICHUE; I') HATMYKe OAMHAPHOM MeMOpaHbI

C HecKObKUMU BEPHBIMU BAPUAHINAMYU OTNEEMNOE.
1. B cocTaB KJICTOYHOI MeMOpaHBI BXOJIAT:
a) hocdonumumsr; 0) XoJecTepuH;
B) INIMKO3aMHHOTJIMKaHBI; T') YTIE€BOJIBI.
2. B oOpa3zoBaHuM 11a3MaTn4eckoii MeMOpaHbl y4acTBYIOT OPTaHOMIBI:
a) rmaakast OIIC; 0) rpanynsapras OIIC; B) kommuiekc ['onbmku; T) puOOCOMEL.
3. [TnazmanemMMma obecrieunBaeT CBOMCTBO KIETOK:

a) ajresuio; 0) perenuuio; B) m30uparenbpHas MPOHUIIAEMOCTB;
') CHHTE3 BEILECTB; JT) SHIOILUTO3.
4. DHAOIUTa3MaTHYECKas CETh 00ECIIEYNBACT:
a) TPAaHCTIOPT OPraHUYECKUX BEIIECTB; 0) cuHTE3 OETKOB;
B) CHUHTE3 HYKJICMHOBBIX KHCJIOT, F) CHUHTE3 YIJICBOAOB U JIMITUIOB.
5. YkaxuTe CTPYKTYpBI KJIETKH, I/I€ OCYIIECTBISIETCS TPAHCKPHITIHSL:
a) MUTOXOHJIPUS; 0) armapar I'onbKu; B) XJIOPOIUIACT; T) s7po.

Mopayas 3. Cucrembl 3HeproodecnedeHust kjaerkn. I{urockener.

19



C 00HUM 8epHbIM OMEEMOM HA BONPOC:
1. Mukpotpy06ouku GopMHUPYIOT:
a) KJICTOYHBIHN LIEHTD; 0) IUTOCKEIIET;
B) MHO(DHOPHILITEL; T') MUTOTHYECKOE BEPETEHO ACTICHHUS
2. Knerounas opraneiia, B KOTOPO IMeeTCs CBOW OEIOKCHHTE3UPYIOINI anmapar:
a) BaKyoOJb; 6) anmmapar ["ombmxm; B) MHUTOXOHJPHS; T) TU30COMa.
. MeMOpaHHBIe CTPYKTYpPBI XJIOPOIUIACTOB:
a) JIaMeJUTbl CTPOMBI U TWIIAKOMBI; 0) KPUCTBI; B) TOHOIUIACT; TI') HPOTOILIACT.
4. LlutockeneT KIeTKH 00pas3yroT:

w

a) BaKyoJIsIpHasi CHCTEMa; 0) IIIMKOKAaJINKC;
B) CUCTEMa BHYTPHUKJICTOUHBIX MEMOPaH; ') MUKPOTPYOOUKH.
5. B MUTOXOHIPUSIX IPOUCXOIUT:
a) aHa’poOHOE OKUCIICHHUE TUPYBATa; 0) a3poOHOE OKHCIICHHE THPYBATa;
B) TJIUKOJIH3,; T') CHHTE3 MeMOpaH.

6. MI/ITOXOHI[pI/II/I Ha3bIBAIOT ABIXATCJIBbHBIM LIEHTPOM KJIIETKHU B CBA3U C TEM, YTO B HUX TPONCXOUT:

a) oKucIeHne opranudeckux BemecTs 10 CO2 u Ho0;

0) CHHTE3 YTIIEBOJIOB; B) pacmeruieHne AT®; T') TJINKOJIU3
7. XnopomnacTsl OT MUTOXOHJPHUM OTJIMYAOTCS HATUYUEM:

a) mpoiiecca CUHTe3a YIJIeBoa; 0) n1ByX MeMOpaH;

B) aBTOHOMHOTr'0 OMOCHHTe3a Oerka; r) cuHre3a ATO.
8. K HemMeMOpaHHBIM OpraHouiaM KJI€TKH OTHOCUTCS:

a) anmapart ["onbmxu; 0) BaKyoJIb; B) JIN30COMa;

) pubOCOMBI, ICHTPHOJIb, MUKPOTPYOOUKH, MUKPO(UITaAMEHTHI.
9. MHKpPOTPYOOUKH COMIEPIKAT:

a) TyOynuHbI, 0) rmoOymsIpHBIC OEKH; B) IEIUIION03a; T) FEMHIICILTION03a.
10. 3a ABMXEHHUEM KTYTHKOB ¥ PECHUYICK OTBETCTBCHEH:

a) TyOymuH; 0) TUHCWH; B) aKTHH; T') MHO3HH.

T') CIIOCOOCTBYET IMEPEMEICHUIO BELIECTB y CBOEH IMOBEPXHOCTH.

C HeCcKObKUMU 6EPHBIMU 6APUAHMAMYU OMEEMOE!
1. IluTockeneT KIeTKH Npe/ICTaBIICH:
a) MUKpo(UIIaMEeHTaMH; 0) cucTeMoi BHYTPUKIIETOYHBIX MeMOpaH;
B) MUKpPOTPYOOUKaMu; T') IPOMEXYTOYHBIMU (DUIIAMEHTAMM;
2. JIBymMeMOpaHHbIE OPTraHOUbI IUTOTIa3MbI — 3TO:
a) MUTOXOH/IPHUH; 0) macThIb; B) IIEHTPHUOJIH; I') JIN30COMBI.
3. OCHOBHBIC THIIBI IUTACTHL:
a) XJIOPOIDIACTH,  0) XPOMOILIACTHL, B) JIGHKOIIACTHL, T) MPOIUIACTHIBL.
4. KnerouHblil LEHTpP y4acTBYET B:
a) OpTaHM3aIMN [IUTOCKENETa; 0) XpaHEeHUH TeHEeTHYECKON HH(POPMAIHH;
B) JICJICHUH KIICTKWY, r) 00pa3oBaHUH PHOOCOM.

Mopyas 4. Tema: SAAapo. Jdenenue KIeTKHU.

C 00HUM 8epHbIM OMBEMOM HA BONPOC:
1. JleneHue KJIETKH, COMPOBOXKIAIOIIEECS PEAYKIHEH YHCIIa XPOMOCOM:

a) aMHTO3; 6) MUTO3; B) DHJIOPETIPOTYKIIHS; T) MEH03.
2. B pe3ynbraTe MUTO3a U3 OIHOI HCXOAHOM KIETKH 00Pa3yIOTCs:

a) JBe; 0) onHa; B) TpH; T) 4eTkIpe.
3. B pe3ynbrare Meiio3a U3 OJHOM HCXOMHOH KIETKH 00pa3yIoTCs:

a) oJIHa; 0) nBe; B) YETHIPE; T) TPH.
4. Yucno xpoMocoM B aHadasze AUIUIONIHON KIETKH COCTABIISICT:

a)4n, 0O)n; B) 2n; r) 2C.
5. KoHrbroramus XpoMocOM MIPOUCXOINT Ha CTAIUH:

a) JIEITOTEHBI; 0) 3UTOTEHE, B) TAXHUTEHBI; T') AUIUIOTEHBI.
6. HoBble ieHTpHOIM NIepes AefieHHeM KIeTKH 00pazyroTCs:

a) myTeM aymiukaimu B ¢pase Gi; 0) MOYKOBaHUEM MATEPUHCKHX;

B) Onarozapsi TpaHCKPHUIIINH; r) myteMm Oyruivkanuu B dase S.
7. IlpyarHa BOSHUKHOBEHHS MOJHIIIIONIHOMN KIETKH:

a) KOHBIOTAIHS XPOMOCOM; 0) HepacXoXKIEHNE XPOMOCOM;

B) KPOCCHHTOBEP XPOMOCOM; T) XpOMOCOMHasl MyTaIlHsl.
9. KpaTHoe yBennueHHe KOJIMYECTBA XPOMOCOM — 3TO:

a) CHHTaMus; 0) Mo TEHHUS; B) TraruIonIus; T') TIOJIUIIOU TSI,

9. Yucmo XpOMOCOM IIpH MEHOTHYCCKOM ACJICHUU JUIUIOUIHOTO sAApa COCTABIACT:
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a) TaIUIOUAHBIH;  O) AWIJIOWTHBINA;  B) TETPAIIOWIHBINA;  T) TMOJUTUIOWTHBIN.
10. Anadaza 3akaHIHBAETCS:

a) IBIYKEHUE XPOMOCOM;

0) oOpa3oBaHHEM SACPHOI 000IOUKH;

B) PaCXOXKACHHEM XPOMOCOM K TTOJIFOCaM KIIETKH;

T) pa3pyllieHueM BepeTeHa JeIICHUsI.

C HecKonbKUMU 8ePHBIMU 8APUAHMAMU OTNEEMOE:
1. Ponb siiepHBIX CTPYKTYP B KH3HEAESTEILHOCTH KIETKHU:
a) XpaHeHHE U peai3anus FeHeTHIeCKod HH(POPMaIiH;
0) ydyacTre B CHHTE3€¢ KOMIIOHEHTOB KJIETOYHBIX MeMOpaH;
B) ofecrieueHne cuHTe3a Oenka;
T) yJacTre B a3pOOHOM U aHa POOHOM JBIXaHUH KICTKU
2. OcoOeHHOCTH TIEPBOTO MEHOTHYECKOTO JICICHUS:
a) KOHBIOTalUs ¥ KPOCCHHTOBEP XPOMOCOM;
0) peqyKIus 9ucia XpoMOCOM;
B) OTCYTCTBYET S-TIEpHOJ] KIIETOYHOTO IIHUKJIA;
r) 00pa30BaHNEe XPOMOCOM THIIA JIJAMITOBBIX IIETOK.
3. Kpoccunrosep:
a) 0OMeH yJyacTKaMH MeX,JIy FTOMOJIOTHYHBIMU XPOMOCOMAaMU;
6) cunte3 monekyn u-PHK na matpuue onnoit u3 neneii JIHK;
B) HCTOYHUK KOMOMHATHUBHOIN U3MEHYHBOCTH;
T') COMMKECHUE TOMOJIOTHYHBIX XPOMOCOM C 00pa30BaHUEM CHHANITOHEMAILHBIX B3aMMOICHCTBUI.
4. XpoMOCOMBI pacHoJiaratoTcs B 9KBaTOPUAIBHOMN IUNIOCKOCTH KJICTKH B (ha3e MUTO3a:
a) metadase 1; 0) anacdase; B) Tenodase; r) MeTadaze 2.
5. T'erepoxpoMaTiH, BUAUMBIN IPU CBETOBOW MUKPOCKOIIHH B SIPE NEISAIMECHCS KIETKH-ITO:
a) aKTUBHO pabOTAaIOIIasl YacTh XPOMOCOM;
0) XpOMAaTHH B COCTOSTHHU META0OIHMIECKOTO IOKOS;
B) muddy3HBII XpOMATHH;
T') KOH/IEHCUPOBAaHHBIC YYaCTKU XpOMaTHHA.

7.3. Metoauueckue MarTrepuaJjbl, onpeacjaaliue nmpoueaypy oucHuBaHus 3HaHHﬁ, yMeHHﬁ, HABBIKOB U
(I/IJIH) ONbITA TEeATCIBbHOCTH, XaPAKTECPU3YIOIIUX 3TAallbI (])opanOBamm KOMIIeTEeHLMI.

OOwmmii pe3ysbTaT BHIBOAUTCS KAaK MHTETpabHasi OLCHKA, CKIAAbIBAIOIIAsl U3 TEKYLIEro KOHTPOJS —
40% ¥ TpOoMeXyTOYHOTO KOHTpOIIst — 60%.
Texymuii KOHTPOJIb M0 AUCIMIUINHE BKIIIOYAET:
- IIOCEILEHHE 3aHATUI — 5 6asIoB,
- BBITIOJTHEHHUE Ta0OPaTOPHBIX 3aaHuil — 15 6ayios,
- BEITIOJIHEHUE ayTUTOPHBIX (JOMAIIHAX) KOHTPOJIBHBIX padoT (3amanuii) — 20 6amios.
ITpomexyTouHBII KOHTPOJIB 110 JUCLUIUINHE BKIIFOYAET:
- ycTHBIH onpoc — 20 6aos,
- MUCbMEHHAas KOHTpoJIbHas paboTta — 20 6asos,
- TecTupoBanue — 20 6aos.

8. YueOHO-MeTOoAUYeCKO€E U MH(OPMAIIHOHHOE o0ecTieyeHre TUCHMIJIUHBI.

a) adpec cauma Kypca:

1. Huronorus-UK (aBrop kypca I'asumaromemoBa WM.K.). — Moodle [Dnexrponnsiii pecypc]: cucrema
BUpPTyaJIbHOTO 00ydeHueM: [(aBTop Kypca ['asmmaromenoa M.K.] / lar.roc. yH-T. — Maxaukana, 2021 r. —
Hocryn u3 cern AI'Y wim, mociie perucTpalii W3 CeTH YH-T4, W3 JIIOOOH TOYKHM, MMEIOMIEH IOCTYN B
unrepHer. — URL: http://moodle.dgu.ru/ (nata obpamenus: 12.01.2021).

2. Meromuueckre yKa3aHus ISl CaMOCTOATEeNbHOM paboTel mo «Lluronoruny [Tekcr] [DnexTpoHHslii pecypc] /
coct. M.K.I'a3umaromenoBa. — Maxaukaina, 2018. - Jloctym u3 cetun AI'Y mnm, mocie perucTpanuy u3 CeTH
yH-Ta, W3 JM000# ToukW, mMmeroreit mocrym B wHTepHer. — URL: http://eor.dqu.ru, cBoboamsiit (mata
obpamenus: 21.12.2021).

0) ocnogHas tumepamypa:

1. Hurtonmorus. YueOHUK aJist CTyAeHTOB yupexaenuii BI1O. — M,. 2012. — 176 c.

2. Adanacwesa F0.U., FOpuna H.A., Kotockuit E.®. u ip. Tuctonorus, smOpuosiorus, WMUTONOTHSI. —M.,
2012. - 800 c.

3. Kyznenos C.A., Mymxkambapo H.H.  Atiiac mo rucronoruum, muTonoruu u smopuonorun. — M., 2012. —
380 c.

4. Yennos 0. C. BeneHue B KJICTOUYHYIO OHOJIOTHIO. - M.: UBII Akanemknura, 2004. — 495 c.
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8) dononHumenbHas aumepamypa.

1. Yennos 0. C. O06mast tuToinorus .—M.: u3n-8o MI'VY, 1995.

2. Yaym6ekon O.I"., Uenbrmes F0.A. u np. T'ucrosorus, SMOPUOTIOTHS, IIATOIOTHSI Mocksa-Kazanp- Cri6. —

Kpacuromap. - 2009. — 480 c.

3. bumny I'., Katunac C.C., Hazapoga JI.B. urtonorus. - Cu6, 1999.

4. beikos B.JI., FOmkanmnesa C.11. ['mcronorus, muronorus u amOpuonorus. — M., 2013.-296 c.

5. Atnac no rucrosiorud, uutonoruu u smopuonoruu. C.JI. Kysnenos, H.H. Mymkam6apos, B.JI. 'opsiuknna.
M.: Meaunuackoe HHQOPMAITMOHHOE areHTCTBO, 2012.

9. [lepeuenn pecypcoB MH(POPMAIHOHHO-TETEKOMMYHUKANIMOHHOM ceTH
«HTEepHEeT», HEOOXOAMMBIX /1JI51 0CBOEHHS JTUCIHUIIHHBI.

1. eLIBRARY.RU [OnexTpoHHBIH pecypc]: 3nekTpoHHas Ombnmoreka / Hayd. smektpoH. 6-ka. — Mockaa,
1999. — Pexxum mocryma: http://elibrary.ru/defaultx.asp (mara o6pamenus: 12.01.2021). — 53. pyc., anr.

2. Moodle [DxexTpoHHBIH pecypc]: cucTeMa BHPTYyalbHOTO OOydeHueM: [0aza mamubX] / Jlar.roc. yH-T. —
Maxaukana, 2021r. — J{octyn u3 cetu AI'Y wiam, mocjie perucTpanuy W3 CETH yH-Ta, U3 JIOOOHM TOUYKH,
umMeroreit qoctym B uaTepHeT. — URL: http://moodle.dgu.ru/ (mata o6pamenwus: 12.01.2021).

3. Dmextponnsnii katanor Hb AT'Y [DnekTpoHHBI pecypc]: 6a3a HaHHBIX COIEPKHUT CBEICHHSA O BCEX BHIAX
aut, nocrynatoumx B Goug Hb JAI'Y/[larecranckuii roc. yH-T. — Maxaukana, 2010. — Pexxum nocryma:
http://elib.dgu.ru, ceoboaubIit (1ata oopamienus: 21.03.2021).

4. Mamxkuna O.C., JlaBmuuckuii A.B. Llutosnormdeckoe H3yuyeHHE pACTHTEIBHBIX M JKUBOTHBIX KIIETOK
[DnexTponHbIi pecypc]: yueOHoe mocodue no kypey «L{utonorus». — Boponex: M3a-so BI'Y, 2005. — 79 c.
— Pexum gocryma: http//window.edu.ru/window catalog/files/r59457/feb06119.pdf (mata oGpamenws:
21.03.2021).

3. Luromorus: CTpOCHHWE KIIETKH DIEKTPOHHBEIH pecypc] /MHTepakTHBHBIA Kypc HayKH O KIETKE: HUCTOPHUS
pasButust meronsl. // OOpasoBarenbHbIl caiiT. — Pexum mocrtyma: http:/schools.techno.ru/doog/bio
kletka/index.htm (nata obpamenus: 21.03.2021).

10. MeToanueckne yKazaHus 1JIs1 00y4aOLIUXCS 110 OCBOCHMIO M CUMIIJIMHBI.

Pabora crynenra Haj riyOOKMM OCBOEHHMEM (DAKTHUECKOTO Marephaja MOXXHO OpraHU30BaTh B
Ipoliecce BBIMOJHEHUS Ja0OpaTOpHBIX padoT, MOATOTOBKM K 3aHATHSM, TEKYIIEMY, NPOMEXYTOUHOMY H
UTOTOBOMY KOHTPOJIIO 3HaHUi. [IponyieHHbIe JIeKI1K 0TpadaThIBalOTCs B (JOpME COCTaBIICHUS peepaToB.

Ha nabopaTopHBIX 3aHATHAX IPOBOJUTCS MU3YUEHHE CTPOCHHMS KIETKH U €€ CTPYKTYPHBIX 2JIEMEHTOB Ha
THCTOJIOTHYECKUX Ipenaparax, 3JIeKTPOHHO-MUKpOCKONUYecKuXx ¢ortorpadusx u mno ariacam. Pabora mo
MUKPOCKONIMPOBAHHUIO BBIMOJHAETCA CTYyAE€HTAMU CaMOCTOATENBHO IO KOHTPOJIEM IIPENoJAaBaTelsi, 4To
CIOCOOCTBYET BBIPAOOTKE NMPAKTUYECKUX HABBIKOB IO IPUTOTOBJICHHIO IPETApaToOB XMUBIX KIETOK. B pabouem
anpO6oMe 0(hOpMILIIOTCS PabOTHI 110 3aJJaHUSIM COTTIACHO METOJMIECKUM YKa3aHUSIM.

CamocTosTensHOI paboTe MOTYT OBITH pa3HOOOpPa3HBIMH:

- IPUTOTOBJICHNE U U3YYEHHE TUCTOJIOTHIECKUX TIPENapaToB Ha 1a0OPaTOPHBIX 3aHATHAX;

- opopmiteHHe anpOoMa ¢ H300paKeHNEM CXeM U PUCYHKOB U UX 0003HAYEHHH;

- mpopaboTKa y4eOHOro MaTepuana MpH MOArOTOBKE K 3aHATHSIM, TEKyLIEMY, IPOMEXYTOUHOMY U UTOTOBOMY
KOHTPOJIIO 3HaHUH 110 MOJlyJIbHO-PEUTHHIOBOM CUCTEME;

- MOWUCK M 0030p MyOJMKAIMHA M DJIEKTPOHHBIX HMCTOYHUKOB WH(OpMalMHM INpU TOJArOTOBKE K 3K3aMeHaM,
HarucaHuu peepaToB U KypCOBbIX paboT;

- paboTa c TeCTaMH M KOHTPOJIBLHBIMH BOIIPOCAMH NPH CAMOIIOATOTOBKE;

- 00paboTka M aHaIM3 CTATUCTHUECKMX W (PAaKTHUECKMX MAaTEepHUaJiOB, COCTABICHHWE BBHIBOJOB HA OCHOBE
MPOBEICHHOIO aHaIH3a.

PesynbraThl paboThl CTYAEHTa KOHTPOJMPYIOTCS TPENOJaBaTeNieM W YYUTBIBAIOTCS NPH aTTECTAINH
cTyneHTa (3k3ameH). [Ipy 3TOM MPOBOAATCS TECTHPOBAHUE, HKCIIPECC-ONPOC HA MPAKTHYECKUX U JTa00paTOPHBIX
3aHATHUSX, 3aCITyIINBaHUE JOKIJIA/I0B, IPOBEPKA MUCHbMEHHBIX KOHTPOJIBHBIX PadoOT.

IMoaroroBka K J1a00PATOPHBIM 3aHATUAM.

JlaGopatopHble 3aHATHS OPUEHTHPOBAHBI HA PAabOTYy C METOJAMYECKOH JIMTEpaTypoud, MPHUOOpeTeHnEe HABBIKOB
JUIA  CaMOCTOSITENFHOH paboTel 1O pasHeIM pasznenaM. K mabopaTOpHOMY 3aHATHIO CTYACHT [OJDKEH
3aKOHCIIEKTHPOBATh PEKOMEHIOBAHHBIE MCTOYHUKH, O3HAKOMHUTHCS C METOAWKOI BBIIIOJHEHHUS J1ab0paToOpHON
pabotel. Kpome Toro, ciemyer u3ydyuTh TEMY MO KOHCHIEKTY JIEKIMA W YI€OHHKY MU y4eOHBIM MOCOOHSIM U3
CIHICKA JTUTEPATypPHI.

IMoaroroBka Kk TeCTHPOBAHMIO.

IToaroroBka TECTHUPOBAHUIO MPEAINONATaeT W3YYEHHE MAaTEpUAIOB JIEKLIHH, KOHCIEKTOB PEKOMEHJOBAHHBIX
HUCTOYHHUKOB, MHHH TJIOCCAPUEB, IIOATOTOBICHHBIX CTyJCHTaMH K TPAKTUYCCKUM 3aHATHAM, Y4eOHOM
muTepatypsl. TecTHpOBaHHE MPOBOAUTCS KAaK HAa OYMaXKHBIX HOCUTEINSAX, TaK W WHTEPHET - TECTHPOBaHUE.
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KommiekT TecToBbIX 3aJaHW BKIIOYAET 3aJlaHHUsI Pa3HOM CTENEHU CJOKHOCTU. Pe3ynbTaThl TECTHpPOBAaHHS
OLIEHMBAIOTCS B Oaslax.

11. Ilepeyens nHGOPMANMOHHBIX TEXHOJIOT U, HCIOJIb3yeMbIX MPH OCYIIeCTBIEHUH 00Pa30BaTEIbHOIO
npouecca no JMCUMILIMHE, BKJIIOYAs lepeyeHb MPOrpaMMHOro odecrneyeHust 1 HHGOPMANMOHHBIX
CIPAaBOYHBIX CHCTEM.

Ilpy W3yYeHHH AUCHMIUIMHBI MOTYT OBbITh MPUMEHEHBI OOILIME KOIMYECTBO IAKETOB MHTEPHET —
MAaTepUAaJIOB IPEIOCTABISIONIUX IIMPOKKE BO3MOXHOCTH JIJIsi COBEPIICHCTBOBAHMS BY30BCKOM MOATOTOBKH O
OMOJIOTUH C IENbI0  (POPMUPOBAHKS HABBIKOB CAMOCTOSITEILHON IMO3HABATENBHOM AESTENbHOCTH. [IpU YTeHHn
JEKIUA [0 BCEM TeMaM aKTUBHO HCIONB3YETCs KOMIIBIOTEpPHAs TEXHHKA MJIs JEMOHCTPAlMH CIAiIoB ¢
MOMOIIIBIO TIporpaMMHoro npuinoxkenus: Microsoft Power Point.

Ha naGopaTropHBIX 3aHATHAX CTYACHTHI MOTYT TOTOBUTH IPE3CHTALMH C MOMOIUBIO MPOrPaMMHOTO
npmtoxernst Microsoft Power Point B gacst caMmocTosTensHOM paGoTHI.

CraHgapTHBIMH BO3MOXKHOCTSIMH OOJIBLIMHCTBA IIPOIPAMM SIBILIIOTCS — Peajin3alisi AUTAKTHIECKOTO
HPHHINIA HAMLIJHOCTH B OOYYCHHH, MX HCIONB30BAHHME JACT BO3MOXKHOCTH CTYACHTAM IPHMCHSTH LIS
pemeHns 00pa30BaTeIFHON 3a1a4H PA3IUIHBIEC CIIOCOOBI.

Metoapl 0GydeHHsI C UCHOIB30BaHUEM HH(POPMALIMOHHBIX TEXHOIOTHIL.

K MeTomam 00ydeHHs C MCIIOIB30BaHHEM UH()OPMAMOHHBIX TEXHOJIOTHIA, IIPUMEHSCMBIX Ha 3aHATHIX
10 JUCHUIIIINHE ((LII/ITOJ'IOFI/IH» OTHOCSATCA:

- KomneroTepHOe TecTupoBaHue (A1 IPOBEICHUS IPOMEKYTOUYHOTO KOHTPOJISI YCBOCHHS 3HAHUH);

- HeMOHCTpaI_[I/DI MyHbTHMeHHﬁHLIX MarepuajioB (I[J'Iﬂ WTIOCTpAllMi U 3aKPCIUJICHUSA HOBBIX
MaTepuasoB);

- IIEpPEUYCHDb IIOMCKOBBIX CHCTEM;
- IIepeUYCHb SHIUKIONEINICCKHX CAfTOB;
- IIepeYeHb IPOTPAMMHOTO 0OCCIICUCHHS.

12. Onucanue MaTepuabHO-TeXHHYECKOH 0a3bl, HEOOX0AUMOIl ISl OCylIeCTBJIeHUs] 00Pa30BaTeIbLHOI0
npouecca no JUCHUILIHHE.
Ha nexumsx u 1nabopaTOpHBIX 3aHATHUSAX HCIOJB3YIOTCS KOMIUIEKTHl HJUTIOCTPUPOBAHHBIX MOCOOHMI
(TabnuLbI, MIaKATHI, CXEMBI, PUCYHKH, MaKeThl M MYJISDKH), [IPEHaparsl, METOJJUYECKUe pa3paboTKy.
KOHTpOJ'II/IpyIOL[II/Ie ImporpaMMmbl 10 OCHOBHBIM pasjcjiaM AJUCHUIIJIMHBI: IMAaKET KOHTPOJIbHBIX pa60T u
3a/1aHUi, KOHTPOJIbHBIE TECTHI U 334U 110 IIPOBEPKE 3HAHUM.
OnektpoHHast OuOiMoTeka Kypca (TporpamMma, TECThl, METOAMYECKHE YyKa3aHWs K Jald. 3aHATHsM,
TEPMHHOJIOTMYECKHUH CIIOBaph, OMOBUIEO (PUCYHKH H CXEMBI), 00y4aloInii Kypc Ha dJIEKTp. HOCUTEJIE).
Jnst MaTeprabHO-TEXHUYECKOTO 00eCIeueHUs! TUCIUIIIMHBI IMEIOTCS B HUTHYNH:
Mukpockornbl;
Xumuueckas ocya U NPUHAUIEKHOCTH AJI1 MUKPOCKOIMHUYECKOH TEXHUKHY;
HaGops! kpacurenei st IPUTOTOBIICHNS TUCTOJIOIMYECKUX TIPETIApaToB;
IIpoexTop;
[epcoHanbHBINA KOMIBIOTEP MM HOYTOYK;
Tabnuupr;
Buneo- n ayanoBu3syanbHbIe CpelCcTBa 00yUCHHUS;
Komrekr QJICKTPOHHBIX WIINTIOCTPATUBHBIX MaTCPUAJIOB 110 AUCHUIIIINHE (Hpe3eHTaHI/II/I, BH}ICOPOHHKI/I).
DnexkTpoHHas OMbIMoTEKa Kypca.
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