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OO0cyxeHa Ha 3aceflaHnu KadeIpbl HIKOJIOT0-OHOIOTHYECKOTO 00Pa30BaHUS U MEIHKO-
NeIarorMuecKuX AUCIUTUTAH
«_16_» 04 2019 r., mpotokon Ne _7

3aBenyrommii kKageapoit JLU. AnemvHa « 16 »_ 04 2019r.
(moamucs) (3aB. xadenpoit) (mata)

PaccmotpeHna u 0100peHa Ha 3aceJaHuu YIEHOTO coBeTa (pakylibTeTa eCTECTBCHHOHAYYHOTO
00pazoBaHusi, GU3NUECKON KYJIBTYPhI U 0€30MACHOCTH YKU3HEACATSIBHOCTH
«_ 271 » 05 2019 r., mpotokon Ne 8

[Ipeacenarens yu€Horo coera A.M. BeneneeB «_27 » 05 2019.
(moamuco) (mata)

VYTBepxaeHa Ha 3acenanuu yuénoro coera ®I'bOY BO «BI'CITY »
« 31 » 05 2019 r., mpotokon Ne 10

OTMeTKH 0 BHEeCEHHH U3MEeHEeHUIl B nporpamMmmy.

JIuct usmenenuit Ne

(oamuce) (pyxoBoautens OITOIT) (mata)
JIuct nzmenenunt Ne

(oamuce) (pyxoBoautens OITOIT) (mata)
JIuct nzmenenunt Ne

(oamuce) (pyxoBoautens OITOIT) (mata)

PazpaGorunkmu:

Myxudyenko Maprapura BrnagumupoBHa, K.M.H., TOIEHT Kadeapbl SKOJIOr0-0HOIOTHIECKOTO
o0OpasoBaHus U MeAuKO-Tieaarornueckux aucuuriny BI'CITY,

Hanexkuna Enena KOpreBHa, k.0.H, AOLEHT KadeAphl 3KOIOT0-0MOTOTHYECKOT0 00pa30BaHus U
Menquko-nenarorndyeckux aucruiuing BI'CITY.

[Tporpamma aucuuniauabl «buosnorus kineTku» coorsercTByeT TpedoBanusam @I'OC BO no
HarnpasieHuto noArotoBku 44.03.05 «llenarornyeckoe odpazoBanue (¢ AByMs IpOPHIIMHU
MOJATOTOBKH)» (YTBEPKAEH MpHKa3oM MunucrepcTBa oopazoBanus U Hayku P® ot 22 ¢eBpans
2018 r. N 125) u 6a3oBoMy yueOHOMY IIaHy 1O HampasieHuto noAarotosku 44.03.05
«Ilenaroruueckoe o6pazoBanue (¢ 1ByMs IpoUIsIMU MOATOTOBKH)» (podun «bromorus»,
«["eorpadus»), yreepxxaéaaomy Yuénsim coBetoM @I'bOY BO «BI'CITY» (ot 31 mas 2019 1.,
npotokoi Ne 10).



1. Ilean ocBOEHHN TUCHUILIHHBI

W3yuenmne KIETKH KaK 3JIEMEHTAapHOW OMOJIOTMYECKON CHUCTEMBI, €€ CTPOCHHs, MPOIECCOB
MeTabonn3mMa, 3aKOHOMEPHOCTEH BOCIIpOU3BeACHUS U AUPHEPEHLIUPOBKH.

2. Mecto nucuuiuiaiabl B ctpykrype OITOIT
JucuunnuHa «bronorus KIeTkm» OTHOCUTCS K 0a30BOi yacT 0J0Ka TUCIUILIKH.

OcBoeHue JaHHOW AUCHUILIUHBI SBISETCS HEOOXOAUMON OCHOBOM ISl MOCIIEYIOIIErO
U3yUYeHHs TUCIUIUIMH «AHATOMUS YesoBekay, «botanukay, «I'eHetukay, «I'eorpadus HaceneHus»,
«"eonorusy, «3o0norus», «MKT u mennanHpopMaioHHasi TpaMOTHOCTBY, «O01as
HKOHOMHUECKAs U collMaibHas reorpadusy, «O01mee 3emiueBeaenuey, «Teopus u MeToauka
00ydeHust onosorun», « Teopus u MmeToauka oOydeHus reorpadun», «Yduenue o ounochepe»,
«®Duznomnorus pacrenui», «OU3M0NI0rus 4YeI0BEKa U )KUBOTHBIX», «DPu3ndeckas reorpadus
Poccuny, «®@usnyeckas reorpadusi MaTepUKOB U OKEAHOBY, «Dutocodusiy, «IKOIOTUs»,
«DKOHOMHYECKas! U colnanbHas (obuiecTBeHHast) reorpadus Poccuny, « IxoHOMHYECKAs U
couuanbpHas reorpadus 3apyO0eKHBIX CTPaH», IPOXOXKIEHUS NMpakTUK «HaydHo-HcciaenoBaTenbekas
pabota», «IIpon3BoacTBeHHas (Ilegaroruueckast) MpakTUuka (IpenoiaBaTenbeKas),
«IIpon3BoacTBeHHAs IpaKTHKa (Ienarornyeckas) (aganTaiuoHHas )y, «YyeOHas
(o3HAKOMHTENBbHAS) BEIC3AHAS IPAKTHUKA IO OOTAaHUKE, 300JI0TUNY, «Y 4eOHas (03HAKOMHUTEIILHA )
MPAKTHKA 10 T€O0JOTHH U Tornorpaduny, «YueOHas npakTuka (JalbHsAsS KOMIUIEKCHAs ) BBIC3THASY,
«YuebHas npakTuka (0O3HAKOMUTEIbHAS ) BbIE3/IHAS 110 SKOJIOTHMY, «YueOHas PaKTHKa
(TEXHOJIOTHYECKAs)».

3. Ilmanupyemble pe3yJbTaThbl 00y4eHUsI

B PE3YyIbTAaTC OCBOCHU AUCHUIIJIMHBI BBIITYCKHUK TOJIKCH 06J'Ia)laTB CJICAYHOIINUMHA
KOMIICTCHI UMM

— CIIOCOOEH OCYIIECTBIISATh MOUCK, KPUTUYECKUM aHAIU3 U CUHTE3 WH(OpMAIUU, TPUMEHSTh
CHCTEMHBIN TIOAXO/ TS pEeleHUs ToCTaBiIeHHbIX 3a1a4 (YK-1);

— CII0COOEH peann30BbIBaTh 00pa30BaTeNbHbIE IPOrPaMMbl PA3IMYHBIX YPOBHEH B
COOTBETCTBUU C COBPEMEHHBIMU METOUKAMU M TEXHOJOTUSIMH, B TOM YKCIIe HH(POPMAlMOHHBIMH,

JUTs 00eCTieueHUs KauecTBa yueOHo-BocnuTarenbHoro mpoiecca (ITK-3).

B pe3yabTare u3yueHusi JUCHUIIMHBI 00y4aIOIIMIACH T0JIKEH:

3Hamob

— LeNY U 3a7a4¥ peameTa "bUoTorus KIETKU'", UICTOPUIO Pa3BUTHS, METObI HCCIICIOBAHUS
KJIETOK;

— OCHOBHBI€ MOJI0)KEHUS KJIETOYHOU TEOPUH, IBOJIIOIUIO KJIETOK U TEOPHUH MPOUCX OKICHUS
KJIETOK;

— cTpoeHHe U QYHKIIUU OMOJIOTUYECKUX MEMOpaH, MEMOpPaHHBIX OPraHOUIOB , siApa KIETKU
Y COCTaBJISIOLINX €r0 CTPYKTYP;

— cTpoeHHe U QYHKIIMM HEMEMOPAHHBIX OPraHOUIOB U BKIIFOUEHUH KJIETKH;

— CIIOCOOBI U MEXaHU3M JIEJICHUSI COMAaTHYECKUX U MOJIOBBIX KJIETOK, MEXaHU3MBI
T depeHIIMPOBKU KIIETOK;

— TUITUYHBIE U3MEHEHHUS CTPOCHUS KJIETKU U €€ CTPYKTYp MO/ BIUSHUEM HeOIaronpusTHbIX
(bakTopoB;



ymembo

— HCCIe0BaTh KIETKU C MOMOIIBI0 CBETOBOTO MUKPOCKOIIA U 3IEKTPOHHBIX GoTorpaduii;

— IPUMEHSTH COBPEMEHHBIE METOUKH U TEXHOJIOTUH IS pPeaiu3aliy IPorpaMm
Pa3JIMYHOr0 YpoBHS 1o npeamety "buonorus kiaetku';

— U3yYUTh CTPOCHHE MEMOPAHBI KJIIETKH, MEMOPaHHBIX OPTAHOUIOB, SApa KICTKH U
COCTaBJISIFOLIUX €r0 CTPYKTYP C OMOIIBIO CBETOBOT'O MUKPOCKOIIA U 3JIEKTPOHHBIX (oTorpaduii;

— UCCJIeIOBATh CTPOCHUE HEMEMOPAHHBIX OPTraHOUJIOB U BKJIIFOYCHUH KJIETKU C TOMOILBIO
CBETOBOI'0 MUKPOCKOIIA U AJIEKTPOHHBIX (hoTorpaduii;

— OCYIIECTBIIATH MOUCK WH(OPMALIUU TIO CTPOSHUIO HEMEMOPAHBIX OPTaHEIT U BKITFOUCHHH,
aHaIu3 3Toi uHpopManuy;

— pa3iuyaTh ¢ TOMOIIBIO0 CBETOBOIO MUKPOCKOIIA (ha3bl MUTO3a, MEH03a;

enaoembo

— METOJIMKOM paboThI CO CBETOBBIM MUKPOCKOIIOM U MPUTOTOBJIEHUSI MUKPOIIPENApaToB;

— CcImoco0aMu TIOMCK M KPUTHYECKOTO aHaln3a HH(popMaiun 1o npeamerty "buomorus
KJIETKH";

— METOJIaMH HCCIICAOBAHUS CTPOSHHSI MEMOpaHbI KIIETKH, OPTaHOUIOB ¥ BKIFOUEHUH KIICTKH
C MIOMOUIbIO CBETOBOI'0 MUKPOCKOIIA M 3JIEKTPOHHBIX (poTorpadmuii;

— croco6aMu oncka HH(GOPMAIK MOCTPOSHHIO U (PYHKIIMU KIETOYHOW MeMOpaHBbI,
MeMOpPaHHBIX OpraHeul OpraHeil, sJipa KJIETKH, € KpUTHUECKOro aHallu3a U CUHTE3a;

— METOJIUKOM MCCIIEIOBAHMS Pa3IMYHBIX CIOCOOOB JIEJIEHUS KJIETOK C IOMOIIBIO CBETOBOTO
MHUKPOCKOIIA U 3JIEKTPOHHBIX (oTorpaduii;

— crmoco6aMu MoucKa HH(YOPMAIHH 10 MEXaHU3MaM JIEJIEHUS KJIETOK , MX
TuQepeHIMpoBKe, NATOJIOTUU U TH0eNt, €€ KpUTUYECKOTI0 aHaIn3a.

4. O0béM AUCHMIVINHBI U BBl y4eOHOH padoThl

. Bcero CemecTpbl
Bun yuebHoi paboTbl YACOB 1
AyIuTOpHBIE 3aHATHS (BCEro) 38 38
B ToMm uncie:
Jlexumm (JI) 10 10
[Ipaktnueckue 3anstus (I113) — —
JIaGoparopusbie pabotsl (JIP) 28 28
CamocrosiTesibHas padora 34 34
KoHTpoJb 36 36
By npomeKyTo4HOU aTTecTaluu OK
OO01mmas Tpy10eMKOCTh 9achl 108 108
3a4€THBIE €IMHUIIBI 3 3
5. Copep:xkaHue IMCHUTLIMHBI
5.1. Conep:xanue pa3iejoB IMCUUILIAHBI
Ne HaunmenoBanue pasnena Conepxanue paszaena JUCUUTUIAHBI
n/n JVCLIUTUTMHBI
1 | Beenenue B mpeamer ITpenmer u 3a1aun Kypca, €ro MECTO €€ CpeIu APYTUX
"buonorus knerkn". Merone!l | Hayk. McTopus pa3BUTHS NpeICTaBIEHUN O
VICCIIEJOBAHMUS kjeTke. DopMHUpOBaHUE CIIOCOOHOCTH Y 00yUaIOLINXCS
OCYIIECTBIISATh OUCK, KPUTUYECKUI aHATIU3 U CUHTE3
UHPOPMALIUU O CTPOCHUH, (PYHKIUSIX M Pa3BUTHU KIETKH ,
IPUMEHSTh CUCTEMHBINA OIXOA JJIsl peLIeHUs

4



MIOCTaBJIEHHBIX 3a/1a4. Mcnosib30BaHuEe COBPEMEHHBIX
WH(OPMALIMOHHBIX TEXHOJIOTHI B MPEINoIaBaHuN
LHUTOJIOTMU. MeTo bl u3yueHus kinetok. CTpoeHue u
mpaBuiia pabOTHI CO CBETOBBIM MUKPOCKOIIOM. OOTmii
IIJIaH CTPOEHUS KJIIETKH ,0CHOBHBIE TIOJIOKEHUS KJIETOUHON
TEOpUHU. DBOMIONMS KJIETOK. Teopust MpoucXoKaeHUs
kJ1eToK. OOIIHOCTh M OTJIMYUS B CTPOCHHE MTPO- U
sykapuoT. OTIUYMs B CTPOCHUU KUBOTHOU U
pactutenbHoOU KieTku. OCOOEHHOCTH CTPOCHHUSI KIIETOK B
CBSI3U C BBIIOJHIEMON (pyHKIMeH. XUMUYECKUN COCTaB
KJIeTKU. OpraHn4ecKue U HeOpraHnYeCKHUe BEIIeCTBa
KJIETKHU. Poib BOBI B KileTKe. Makpo U MUKPO3JIEMEHTHI,
ux ponb. benku knerku. CTpoeHue U BUbl OEIKOB.
CgoiictBa 6enKoB. Posib 6€1KOB B KIIETKe. YTICBOIBI.
Crpoenue yrineBoaoB. YrieBobl. Buasl yriesoaos. Poib
YIJIEBOAOB B KieTKe JIunuabl. Buasl TunuaoB u ux
Ouonoruyeckas pob.

buonoruueckue MmeMOpaHsbI.
MemOpaHHbIe OpraHOUIbI
kietku. CTpoenue siapa

[TonsTHE 06 AeMeHTapHOl OnoIorHYecKoi MeMOpaHe.
Crtpoenue memOpan. CBoiicTBa MmeMOpan. OTinuus B
CTPOCHUU MEMOpaH pa3IHMYHBIX KIIETOK.
[{uroruazmatuyeckas MeMOpaHa. OCOOEHHOCTH ee
ctpoeHus. ['nukokanuke. @yHKIIMM MEMOpaH.
N36upaTensHblil TpaHCTIOPT BelecTB. Bupl Tpancnopra
yepe3 MeMOpaHy: aKTUBHBIN, TACCUBHBIN TPAHCIIOPT,
¢darouuTo3 u nuHOLUTO3. PenientopHast QyHKIM
MeMOpaH. Buibl MEXKJIETOUHBIX KOHTAKTOB, UX
¢dbyHkunoHanpHoe 3HaueHue. Kinaccugukanus opraesu.
MemOpaHHbIe OpraHesuibl. JHAOIIIa3MaTHIECKast CETh
(BIIC). I'panynspuas OIIC. CtpoeHue, GyHKIUH.
PazButue rpanymnsaproii I11C B 3aBUCUMOCTH OT PYHKITUU
knetok. ['magkas OIIC. Ctpoenue, GyHKIUU.
Crnemuduueckas pynkius rinaakoit I11C B oTaenpHBIX
Buax kierok. Kommieke I'onbmxu. Ctpoenue, GpyHKIMSL.
JInzocombl. O6pa3oBanue, ctpoenne GyHKuus. Bus
CYIIECTBOBaHMS JIM30COM. JIn30cOMHBIE O0JIE3HU.
ITepoxcucomsl. EnnHas BakyousipHasi CHCTEMA KIIETKH.
Cuctema sHEeproodecnedeHust KJIETKH. DTambl
SHepreTudeckoro ooMeHa. I'miukonus. AspobHoe
pacierienue rioko3sl. Mutoxonapuu. CtpoeHue,
¢ynkuus. OxucnutensHoe GochopunupoBanue. ATO,
pOJIb B KJIEeTKe. Teopun NporucX0XI€HUSI MUTOXOHIPUH.
ITnactuael. Ctpoenue, Buabl iactul. PoTocUHTES B
kJeTkax pacteHuil. Crpoenue sapa. yHkuuu sapa.
XpomaruH. Ctpoenune JJHK. Penynmukanus JTHK.
['uctonoBeie 6enku. VX posib B KOHICHCAIIUH
XPOMAaTHHOBBIX HUTEH U PETyIsILUU CUHTEe3a Oenka. Jy- U
rerepoxpomaruH. CarenmurHas [JHK. Mutotnueckue
XpOMOCOMBI. YKjazKka XpoMOocoMbl. CTpOEHHE U BUIBI
xpoMocoM. ["'omosoruunbsie XpoMocoMbl. Herrucronossie
0enKu, uxX poib B KieTke. Aapeiuko. Ctpoenue, GyHKIHH.
Snepnas o6onouka. [TpyunHb BOSHUKHOBEHHUS AIEPHOMN
o0osnouku. [Iponeccunr nudopmarmonsoit PHK




Crtpoenue sinepHoi 006010ukn. Komruiekce mopsl.

HememOpanHbie opraHou/isl
KJIETKU M BKIIFOUCHHS

HememOpanHbie OpraHesuibl 00IEero 3HauCHHS.
Pu6ocomsl. CtpoeHue. PubocomMsl mpo- v 3yKapuoT.
Cunres Oenka B kinerke. JIHK. ['eHbI ¥ TeHETUYECKUH KOI.
[TonsiTe 0 BBIPOKIEHOM renetTndeckoM kojae. Bunbr PHK.
Craguu cuHTe3a O€JKa B KJIETKE: TPAHCKPUTIIHS,
WHULIMALMS, TPAHCIISAUUS, TPAHCIOKALIMS, SJIOHT allUs.
ITpoueccunr PHK. Kierounslit nentp. Crpoenue u
byHk1us nentpuoneil. MuUKpoTpyOOUKH, UX pOJib B
KJeTke. Buapl MUKpOQHIaMEHTOB, UX POJIb B KIIETKE.
Oprasesisl CrieUaIbHOrO 3Ha4eHUsl. MUKPOBOPCUHKH.
Pecunuku u xkryruku. Muopubpmnisl. Ix crpoeHue u
byukun. Brnrouenus kinetku. Knaccudukanus
BKJIIOUEHUH, UX POJIb B KJIIETKU. Y4acTue OPraHesll B
00pa30oBaHNM BKIIOYECHU.

Henenue u
nuddepeHIpoBKa KIETOK.
[Tatonorus kieTok

CrocoOHOCTh KJIETOK OpraHu3Ma K JieieHuro. KireTouHbit
uuki. Marepdasa, ee nepuossl. [lonstue 06
AyTOCHHTETUYECKON M FeTePOCHHTETUIECKOI nHTepdase.
Jenenune coMatuyeckux KiIeTok. Muros. @a3sl MUTO3a.
MuroTndeckuil anmnapar KIeTKd. Pa3inuus B MUTO3€
’KUBOTHBIX U PACTUTENbHBIX KJIETOK. [laTomorus muro3sa.
OHjonpoayKuus. AMUTO3, €ro (U3H0I0rHIecKoe
3HaueHue. [lenenne noaoBeIx KieTok. Meno3. Otinnuns
MHTO3a U M€i03a. Pa3BuTHE MOJIOBBIX KIETOK Y
JKUBOTHBIX, YEJIIOBEKA M CEMEHHBIX PAaCTEHUI
(ramerorenes). /[BoitHOE O1JI010TBOPEHUE Y
rojJoceMeHHBIX pacTeHull. JuddepeHnmpoBka KIeTok u ee
CBSI3b C DKCIpecCcUel TeHoB. Poib NUTOIIIa3MbI B
JKCIIPECCUU U JENPECUM I'€HOB. BHEIIHNE MEXaHU3MBI,
perynupytomue nuddepeHupoBKy kietok. [IpuHnmms
perynsnuu pa3sMHOKeHus U nudepeHITupoBKHI.
ITaTonorus kinerku. TunuyHas peakuus KIETKU Ha
MOBPEKICHUE. Y IbTPAMUKPOCKOIINYECKOE U3MEHEHHE
oprasesu1. Jlucrpopuueckue rnpoueccel B KiieTke. [ 'eHHble
myTtanuu. Hapymenus xpomocom. MexaHu3Mbl THOETTH
KJIETKH ATONTO3. 37I0Ka4€CTBEHHBIN POCT.

5.2. KoanyecTBO 4acoB U BH/IbI yqeﬁm,lx 3aHATHH 1O pas3aejiaM THCHUILIMHBI

HaunmenoBanue pasnena

JUCLUILINHEI

Jlexu. [Ipaxr. JIao0. CPC Bcero
3aH. 3aH.

Beenenue B npenmer "buosorus 2 - 2 2 6

KkieTku". MeToabl UCClIET0BaHUA

buonoruueckrue MmeMOpaHBbI.

MeM6p AHHBIC OpPTaHOUABI KJICTKH.

Ctpoenue siapa

4 - 12 14 30

HememOpanHbIe opraHou/ sl
KJIETKU U BKIIOYCHHS

Henenune n nuddepeHmpoBka

Kj1eTok. [laTomorus kieTok




6. IlepeyeHb OCHOBHOIi M JOMOJHUTEIbHOI Y4eOHOI JIUTEepaTypPhbl
6.1. OcHoBHas tUTEpaTypa

1. Bepemaruna, B. A. OcHoBbI 00111e# nuTosioruu [ Tekcr] : yued. mocobue ajis CTyICHTOB
BY30B, 00y4aroImuXcs MO CHEIMAaIbHOCTH U HAIIPABICHHIO MOAroToBKH "bruonorus". - 3-e usm.,
crep. - M. : U3n. nentp "Axkanemus", 2009. - 171,[1]c. : un. - (Beicuiee npodeccnoHanbHOE
obpa3zoBanmue. [legarornueckue cnenuanbHOCTH). - bubnuorp.: c. 170. - ISBN 978-5-7695-5856-6;
100 k3. : 235-95..

2. 3umarkul, C. M. I'uctonorus, IUTOIOTHS U SMOPUOIIOTHS [ DJIEKTPOHHBIN pecypc] :
yaeOHnoe nocodue / C. M. 3umaTkuH. - MuHck : Beimaiimas mkoina, 2013. - 229 c. - ISBN 978-985-
06-2224-2. - Pexxum poctyna: http://www.iprbookshop.ru/20210. - ITo maposto. - 9bC IPRbooks..

3. Msuauna, I'. 1. OCHOBBI MOJIEKYJISIpHOM OMOJIOTHH [ DIEKTPOHHBIN pecypc] : yueOHoe
noco6ue / I'. . Msaauna. - MockBa : Poccuiickuii yHUBEpCUTET APYKOBI Hapoaos, 2011. - 156 c. -
ISBN 978-5-209-03956-3. - Pexxum gocryna: http://www.iprbookshop.ru/11572. - ITo mapo:tto. -
3BC IPRbooks.

6.2. JlonmostHuTEIbHAS JIUTEPATYypa

1. 1. Ky3nernos C. JI. ATiac 1o TuCTOJIOTHH, ITUTONOTHH U dMOpuosioruu [ Tekcr] : yueo.
nocoOue sl CTYIEHTOB MEeJl. BY30B. - 2-€ U3/1., I0M. U nepepad. - M. : MenuiuHckoe
uH(popManmoHHoe areHTcTBo, 2006. - 373 c. : uB. ui. ; 30x21,5 cm. - ISBN 5-89481-437-5; 25 k3.
: 874-00..

2. JlabopatopHble 3aHATHS 110 KypCy TMCTOJIOTUH, IUTOJIOTUU U 3MOpuosoruu [ Teker] :
yue0. mocobue A CTyZAeHTOB Me. By30B / of pen. FO. U. Adanacwsesa, A. H. SlukoBckoro. - 2-¢
U3, mepepad. u gor. - M. : Menununa, 2004. - 254,[2] c. : un. - (YuebHas nutepatypa s
CTYJIEHTOB MEIUIIMHCKUX BY30B). - ISBN 5-225-04525-1 : 670-00..

3. MemunuHcKass OMooTHs M 001asi reHeTuKa [ DneKTpoHHbIH pecypce] : yueonuk / P. T
3asir. - Munck : Beinmiimas mkomna, 2012. - 496 c. - ISBN 978-985-06-2182-5. - Pexxum noctymna:
http://www.iprbookshop.ru/20226. - TTo mapouto. - 95C IPRbooks..

4. Metonudeckoe MocoOue K MPaKTUYECKUM 3aHSATUSM O IUTOJIOTUH JJIsl CTYACHTOB
ectecTBeHHO-Teorpadguyeckoro dakynsrera BI'TIY / Boarorp. roc. nen. yu-t, Kad. anaromun,
(GU3M0JIOTMM U TUTHEHBI YeroBeka; cocT. M. B. Myxuuenko. - Boarorpan : Ilepemena, 1999. - 23
¢. - bubmmorp.: c. 15. - 5-00..

5. COopHUK 3a1a4 IO MOJIEKYJISIpHOW OMOJIOTUU M MEIULIMHCKON TeHETHKE C PEIICHUsIMHI
[DnexTponHbIi pecypc] : yaueObHoe nmocodue / coct. E. B. Antumnos . - Camapa : PEABU3, 2012. -
168 c. - Pexxum nocryna: http://www.iprbookshop.ru/18421. - ITo maposto. - 9bC IPRbooks.

7. Pecypcnsl UnTepHeTa

[epeuens pecypcoB HTepHETA, HEOOXOIUMBIX Il OCBOCHUS JUCITUTUINHBI:

1. 1. lHuromoruueckuii caitt http:// www.cyto.ru/.

2. 2. baza 3naHwuii mo 6uonoruu uenoseka" http://humbio.ru/.

3. 3. Bes 6uonorus. - CoBpeMeHHasi OMOJI0THs, CTaThU, HOBOCTH, OMOIHOTEKA.
http://sbio.info/.

4. 4. Bukuneaus — cBoboanas sunukiaoneans. — URL: http://ru.wikipedia.org.

8. UH(popManMOHHBIEC TEXHOJIOTHH M NIPOrPaMMHOe ol0ecreyeHune
HepequL I/IH(bepMaI_[I/IOHHI)IX TGXHOJ’IOFI/IfI, HCIIOJIB3YCMBIX ITPU OCYIICCTBIICHUN

00pa3oBaTeNbHOrO MpoIiecca 10 AUCIUILIMHE, BKII0Yas IepeueHb MPOrpaMMHOI0 00eCTIeYeHUs U
MH(OPMALIMOHHBIX CIIPABOYHBIX CHCTEM (ITPU HEOOXOIUMOCTH):



. 1. Oducusriit maker (Microsoft Office unu Open Office).
. 2. Uurepuer-6paysep Mozilla Firefox.
. 3. Unurepuer-opaysep Google Chrome.

WwWN -

9. MarepuajibHO-TeXHUYeCKas 0a3a

Jnist mpoBeieHust y4eOHBIX 3aHATHH 10 qucuUIuMHe «bromorus kineTkn» HeoOX0uMo
cleayrolee MaTepruaibHO-TEXHUYECKOe 0OecreyeHue:

1. 1. YueOHble ayTuTOpUN IJIs1 IPOBEICHHS JICKIIMOHHBIX 3aHATHH, OCHAIIEHHBIE Y4eOHON
MeOenbI0, ayTUTOPHOM TOCKOM, CTAIIHOHAPHBIM HJIM IEPEHOCHBIM KOMIUIEKCOM MYJIbTUMEAUNHOTO
MPE3EHTAIIMOHHOTO 000PYI0BaHMSI, UMEIOILETO TOCTYN K IHTepHETY U JOKaJIbHOM CETH.

2. 2. KaGuHeT IUTOJIOTHH JIJIs1 TPOBEACHUS JJaOOPaTOPHBIX 3aHATHI, 000pYA0BaHHBIH
HEO0XOIUMMBIM KOJIMYECTBOM MHUKPOCKOIIOB, ITO/ICBETKOM, 000PYAOBAaHUEM IS TPUTOTOBIICHHS
UTOJIOTUYECKUX MPErapaToB, HATJSAHBIMU TOCOOUSIMH.

3. 3. KoMIUIEKT nepeHOCHOT0 NPE3eHTAlMOHHOTI0 000y 10BaHUS.

10. MeToauyeckne ykazanus AJsi 00y4ar0IMUXCs M0 OCBOEHHI0 THCHMILINHBI

JucnumimHa «broaorus KIeTKH» OTHOCHUTCS K 0a30BOM 4acTH 0J10Ka TUCIUILINH.
[TporpaMMoiil TUCHUTUTMHBI TPEIYCMOTPEHO YTCHHE JIEKIUN U MPOBEACHUE J1a00paTOPHBIX PadoT.
[TpomerxyTouHas arTecTanus MPOBOAUTCS B GOpPME IK3aMEHa.

JlekimOHHBIE 3aHATHS HANpaBJiIeHbI HAa POPMHUPOBAHUE ITYOOKHX, CUCTEMATU3UPOBAHHBIX
3HaHMM 0 pazjenaM JUCHUILIMHBL. B Xoae nexkuuii npenojaBaTeb pacKpbIBa€T OCHOBHBIE,
HauboJee CI0XKHbIC MOHITHS TUCIUILIMHBI, 8 TAKXKE CBSI3aHHbIE C HUMH TEOPETUYECKHE U
IIPAKTHYECKHE MTPOOIIEMbI, TaET PEKOMEHAALINH 10 IPAKTUYECKOMY OCBOEHUIO U3Y4aeMOro
MaTepuana. B 1ensx kauecTBEHHOr0 OCBOCHHUSI IEKIIMOHHOTO MaTepraia 00yJaromumMes
PEKOMEHAYETCSI COCTABIISITh KOHCIIEKTHI JIEKIIMH, UCII0JIb30BaTh 3TU KOHCIEKTHI TP MOATOTOBKE K
IIPAKTUYECKUM 3aHATHUSIM, IPOMEXYTOUYHOM U HTOTOBOM aTTECTALUH.

JlabopaTopHas paboTa MmpeACTaBIsIET OO0 0COOBIN BT UHIWBUAYATHHBIX MTPAKTUYECKUX
3aHATUI 00y4aIOLIMXCS, B X0€ KOTOPBIX UCIOJIb3YIOTCSl TEOPETUUECKUE 3HAHUS Ha IPAKTUKE,
MPUMEHSIIOTCS CTIelMalbHble TEXHUYECKUE CPEICTBA, PA3IMUHbIE HHCTPYMEHTHI U 000pyI0BaHHE.
Taxue paGoThI MpU3BaHbl YIITyOUTH MpOohecCHOHabHbIE 3HaHUSI 00yJaromuxcs, chopMHUpPOBATh
YMEHUS U HaBBIKH MPAKTUIECKOMN pabOTHI B COOTBETCTBYIOIIEH oTpacin Hayk. B mporecce
n1abopaTopHOil paboThI 0OyUaroLIHiica U3ydaeT MPAKTUYECKYIO PEATU3alHI0 TeX MIIM MHBIX
MPOLIECCOB, COMOCTABIISIET MOJYYEHHBIE PE3YJIbTATHI C MOJIOKEHUSIMU TEOPUH, OCYILECTBIISIET
UHTEPIPETALNIO PE3YIbTaTOB Pa0OThI, OLIEHUBAET BO3MOXKHOCTh PUMEHEHHS ITOJTyYEeHHbBIX 3HAHUH
Ha MPaKTHKE.

ITpu nmoaroToBke K 1a00paTopHbIM paboTaM cielyeT BHUMATEIbHO 03HAKOMUTHCS C
TEOPETUUYECKUM MaTEepHaJIOM 10 U3ydyaeMbIM TeMaM. Heo0X0oauMBbIM yCII0BHEM JIOMTYCKa K
71a0opaTOpHBIM paboTaM, MPeAIoaaralouiM UCIOIb30BAHUEM CIIEIIMATILHOIO 000PYAOBaHUS U
MaTepuasoB, BISETCS OCBOCHHE MPaBuil 0€30I1aCHOIO MOBEAECHUS IIPH MMPOBEICHUU
COOTBETCTBYIOLINX paboT. B xone camoii paboThl HEOOXOAMMO CTPOTO NMPHUAEPKUBATHCS TIaHA
paboThl, IPeUI0KEHHOT O TIperoaaBareaeM, GUKCUPOBATh MPOMEXKYTOUHBIE PE3YIbTAThl PaOOThI
JUIs OTYeTa 10 JIabopaTopHO padore.

KoHnTpo:b 3a kauecTBOM 00y4eHUs M XO/I0M OCBOEHUS TUCLHUIUIMHBI OCYILIECTBIISIETCS Ha
OCHOBE PEUTHHIOBON CUCTEMBI TEKYLIETO KOHTPOJISL yCIIEBAEMOCTH U IPOMEXKYTOUYHOM aTTecTaluu
cTyneHToB. PeliTunroBas cuctema npeanonaraetr 100-6aibHyI0 OIIEHKY YCIIEBA€MOCTH CTYAEHTA
1o y4yeOHOM JUCHHUIUIMHE B TeUeHUe cemecTpa, 60 U3 KOTOPhIX OTBOJUTCS HA TEKYIIUH KOHTPOJb, a
40 — Ha MPOMEKYTOYHYIO aTTECTALMIO IO AucIUIuTnHe. KputepuanpHas 6a3a peHTHHTOBOM
OLICHKH, TUIIOBBIE KOHTPOJIBHBIE 331aHUS, @ TAK)KE METOINYECKUE MATEPHAJIbI I10 UX TPUMEHEHHUIO
OTMCAHbI B JOH/IE OLIEHOYHBIX CPEJCTB MO AUCHUILINHE, ABISIOIIEMCS TPUI0KEHUEM K JaHHOM
IIporpaMmme.



11. YuyeOHO-MeTOANYECKOE ODecTieueHne CAMOCTOSITEIbHOI padoThl

CamocrosTenbHas paboTa 00yJaronIiXcsl SBISIETCS HEOTHEMIIEMON YacThIO Ipoliecca
oOydeHus B By3e. [IpaBuiibHasi OpraHu3aIusi CaMOCTOSATEIHbHON PabOTHI TTO3BOJISIET O0YJAFOIIMCS
pa3BUBATh YMEHUS M HaBBIKM B YCBOCHHH U CHCTEMATH3AIUU TIPUOOPETACMbIX 3HAHHIA,
o0ecrieynBaeT BHICOKUI YPOBEHb YCIIEBAEMOCTH B MEPHO 00yUeHHsI, CHOCOOCTBYET
(OpMHPOBAHUIO HABBIKOB COBEPIICHCTBOBAHUS MTPOPECCHOHATLHOTO MacTEPCTBA.

CamocrosrenbHas paboTa 00y4aroIXcsi BO BHEAYAUTOPHOE BpeMs BKIIOYAET B ce0s
MOJIrOTOBKY K ayJIUTOPHBIM 3aHATHSIM, a TAKXKE U3YYCHUE OT/CIBHBIX TEM, PACIIUPSIOIINX U
YIITYONSIOMIMX MPEICTaBICHUS 00YJaIOUINXCs 110 pa3/iesiaM U3y4aeMoi JUCUUIUIMHEL. Takas
paboTa MOXeT IpeIoiaraTb MpopadoTKy TEOPETHYECKOT0 MaTepraia, padoTy ¢ Hay4HOM
HHTepaTypOﬁ, BBIITOJIHCHHUC MPAKTHYCCKUX SaﬂaHI/II\/JI, MMOATOTOBKY KO BCEM BHUAaM KOHTPOJIbHBIX
UCTIBITAHUH, BHITIOJTHEHHUE TBOPYECKHX PadoT.

Y4eOHO-METOIUYECKOE 00CCIICUYCHHE TSI CAMOCTOSTEIHLHOU PaboThl 00yUJaIONTUXCS 10
JMCIUTUTMHE TIPEJICTABICHO B Pa00OYei MporpaMMe U BKIIFOYAET B ceOs:

— PEKOMEHYEMYIO OCHOBHYIO H JIOTIOTHUTEILHYIO JIUTEPATYPY;

— nH(OpMaIIMOHHO-CIIPaBOYHbIE H 00pa30BaTelibHbIC pecypchl IHTEepHeTa;

— OLICHOYHBIE CPEACTBA ISl IPOBEICHUS TEKYILEr0 KOHTPOJISI M IIPOMEKYTOYHOU
aTTECTAIMU 10 JUCIUTUINHE.

KoHnkpeTHbIe peKOMEHIAINH 10 TUIAHUPOBAHUIO U TIPOBEIACHHUIO CAMOCTOSITSIIEHON paObOThI
1O JUCUUIUINHE «BUOIOT S KIIETKWY TPEACTABICHBI B METOJMUECKUX YKa3aHUSIX JIJIS
00yJaroIUXCsl, a TAKXKE B METOJAMYSCKAX MaTeprasiax (JOHJIOB OLIEHOYHBIX CPEJICTB.

12. ®oHx OLEHOYHBIX CPECTB

q)OHI[ OLCHOYHBIX CPCACTB, BKJHO‘-IaIOHII/Iﬁ MEpCUCHb KOMHCTCHHI/Iﬁ C YKa3aHHEM OTaIlOB UX
q)OpMI/IpOBaHI/ISI, OIIMCaHHuE MOKa3aTenen u KPHUTCPUCB OLICHUBAHUA KOMHGTCHHI/Iﬁ Ha pa3JIMYHbIX
oTalax ux q)OpMI/IpOBaHI/ISI, OMHUCAaHUE KAl OUCHUBAHW A, TUIIOBBIC KOHTPOJIBHBIC 3aJlaHNUA U
METOANYCCKUEC MAaTCPUAJIBI ABJISICTCS NPUIIOKCHHUEM K TPOTpaAMME y‘Ie6H0ﬁ JAUCIIMITIIMHEI.



