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OO0cyxeHa Ha 3aceflaHnu KadeIpbl HIKOJIOT0-OHOIOTHYECKOTO 00Pa30BaHUS U MEIHKO-
NeIarorMuecKuX AUCIUTUTAH
« 16 »__ 02 2021 r., mpotokon Ne 5

3aBenyrommii kKageapoit Anemmna JILU.  «_16 »_ 02  2021r.
(moamucs) (3aB. xadenpoit) (mata)

PaccmotpeHna 1 0j00peHa Ha 3aceJaHuU YUEHOTO COBETa MHCTUTYTA €CTECTBEHHOHAYYHOTO
o0pazoBaHus, GU3NIECKON KYIBTYPHI U 0€30ITaCHOCTH KU3HEACATEIbHOCTH
«_ 22 »__ 03 2021 r., mpotokon Ne _7

[Ipeacenarens yu€Horo coera BeneneeB AM. «_22 » 03  2021r.
(moamuco) (mata)

VYTBepxaeHa Ha 3acenanuu yuénoro coera ®I'bOY BO «BI'CITY »
« 29 »__ 03 2021 r., mpotokonm Ne 6

OTMeTKH 0 BHECEHUM U3MEHEHHUH B IpOrpamMmy:

JIuct nsmenennii Ne

(Tmoammch) (pyxoBoautens OITOIT) (mara)
Jluct uzmenenuit Ne

(TomHCh) (pyxoBoautens OITOIT) (mara)
Jluct uzmenenuit Ne

(TomHCh) (pyxoBoautens OITOIT) (mara)

PazpaboTunkm:

Myxudenko Mapraputa BraagumupoBHa, KaHAUAAT METUIIMHCKUX HAYK, JOIEHT Kadeaps
HKOJIOT0-OHOIOrMUECKOT0 00pa30BaHUs U MEAUKO-TieAarornyeckux nucruruima, ®broy BO
«BI'CITY »,

Hanexkuna Enena KOpreBHa, kanauaaT OMOJIOTHUECKUX HAYK, JOUEHT Kadeapbl 9KOJIO0ro-
Ouosiormueckoro oopa3zoBanus u Meauko-nenarorndeckux aucuumuma, @BI'OY BO «BI'CITY ».

[Tporpamma aucuuniauasl «buosnorus kiaeTkn» coorsercTByeT TpedoBanusM OI'OC BO no
HanpasieHuto noarotoBku 44.03.05 «llegarornueckoe oopazoBanue (¢ IByMs MPOPUITSIMH
MOJATOTOBKH)» (YTBEPKAEH MpHKa3oM MunucrepcTBa oopazoBanus U Hayku P® ot 22 ¢eBpans
2018 r. N 125) u 6a3oBoMy yueOHOMY IIaHy 1O HampaBieHUIo NoAroToBku 44.03.05
«[lenaroruueckoe o6pasoBanue (¢ 1ByMs MpoGUIsIMHU MOATOTOBKM )» (poduin «buonorus»,
«["eorpadus»), yreepxxkaéanomy YuéusiM coetoM @I'5OY BO «BI'CITY» (ot 29 mapra 2021 1.,
poTokoi Ne 6).



1. Ilean ocBOEHHN TUCHUILIHHBI

ChopmupoBats y OakanaBpoB CHUCTEMY 3HaWii B OOJACTH OHMOJNOTHH KIIETKH, HAaBBIKH
UCITIOJI30BaHUSI COBPEMCHHX HAyYHBIX 3HAHMM W TPOCKTHPOBAaHUS B cdepe IpernoaaBaHus
OMOJIOTHH KJIETKH.

2. Mecto qucuuminnsl B ctpykrype OITOII
JucturuimHa «BHOJI0THsT KIIETKHY OTHOCUTCS K BAPHATUBHON 4acTH OJI0KA AUCIUILIUH.

OcBoeHure JaHHOW TUCIUIUIMHEI SBJISETCS HEOOXOAMMOM OCHOBOM /JIs MOCIEAYIOIIErO
M3YYEHUS TUCIUILIMH «AHATOMHUS YesoBekay, «botanukay, «I'enetukay, «I'eorpadus HaceaeHus»,
«["eonorusy, «3oomorusy, «O0MIas IKOHOMUYECKas ¥ coluaiibHas reorpadus», «Oo1ee
3emiieBeieHne», « Teopus u Meroauka o0ydeHus Ouosnoruny», «Teopust u MeToiMKa 00y4eHUS
reorpadun», «Yuenue o ouocdeper, «®usnonaorus pacteHuin», «PU3noNI0rus yenoBeka u
KUBOTHBIX», «DPu3ndeckas reorpadust Poccuny», «dusndeckas reorpadusi MaTepUKOB U OKEAHOBY,
«QKoorus», «IKOHOMUYECKast M colnaibHas (o0mecTBeHHas ) reorpadust Poccumy,
«DKOHOMHUYECKAs U collnanbHast reorpadus 3apyOexHbIX cTpan», «buoreorpadus», «buonorus
KYJIbTYPHBIX pacTeHU», «BceMupHoe X03s1icTBOY, «I'eorpadus orpacieil TPETUYHOIO CEKTOpa
Mupa», «I'eosKonoruyeckoe Npupoonoib3oBanuey, «I eoskonorus Bonrorpaackoit odmactuy,
«['ucronorust ¢ ocHoBamu SMOpuonorumn», «Kpaesenenuey, «Jlanamadroenenue, «MeToabl
reorpauueckux ucciueaoBaHuiy», «MeToabl T€0IKOIOTUYECKUX UCCIEIOBAHUI,
«Mukpobuonorus», «OCHOBbI OMOTEXHOJIOTHNY, «OCHOBBI HCCIIEIOBATEIIBCKOM NEATCIIEHOCTH B
reorpaduny», «OCHOBBI MOJIEKYISIPHOM Onooruny», «OCHOBBI IKOJIOTUYECKOTO
IPUPOONIOIB30BaHUsY, «PekpeanmonHas reorpadus», «YdeHue o reorpaduieckoil 000109ke»,
«®Du3nonorus BIIEH HEPBHOU JEATEIBHOCTH U CEHCOPHBIX CUCTEM», « DBOJIIOLIUA», « IKOJIOTHUS
pacTeHMi U KUBOTHBIX», K JKOHOMHUECKas U collraibHas reorpadus Boarorpaackoit odnactuy,
«DKOHOMHMYECKHE U COllMalIbHbIE Mpo0IeMbl reorpaduu Bonrorpaackoit 06macTi, IpoOXoxKACHUS
npakTHK «[IpousBoscTBeHHas (MccaenoBaTeNnbckas) npakTuka», «lIpousBoacrBeHHast
(megaroruyueckas) MpakTHKa», «YueOHas (03HaKOMMTENIbHAs1) MPaKTHKa 110 OOTaHUKE, 300JI0TUNY,
«YuebHas (03HAaKOMUTEIbHAs) MPAKTHUKA 110 T€0JIOTUU U Tororpapumny, «Y yeOHas mpakTHUKa
(TanbHsS KOMIUIEKCHAA)», «YueOHas npaktuka (anamadTHas )y, «YueOHas mpakTUka
(03HaKOMHUTEbHAS) IO SKOJIOTHI.

3. Ilmanupyemblie pe3yJbTaThbl 00yUeHUsI

B PE3YIbTATC OCBOCHUA JUCHUIIIMHBI BBIITYCKHHUK OTOJIKCH 06J'IajlaTI> CJICAYyIOUMHA
KOMIICTCHLIUAMMU

— CITOCOOEH OCYIIECTBIISATh MEArOTHIECKYIO IEATSILHOCTh Ha OCHOBE CIIEIIHATbHBIX
HayuHbix 3Hanui (OITK-8);

— CcOCOOCH MPUMEHSTH NPEJIMETHBIC 3HaHUs B 0Opa3oBarenbHoM mporecce (ITK-3).
B pesyabTare nzyueHus IMCUMIIMHBI 00y4aIOLIUIICA J0JI/KEH:

3Hamp
— LM U 3a7a4u npeameTa «bruonorust KIeTKu» , HCTOPUIO Pa3BUTHS, METOIbI
MCCJIEIOBAHUSI KJIETOK;
— COBpPEMEHHBIE MPUEMBI U METO/IbI MpernoaBanus npeamera "buonorus kinetku";
— cTpoeHne U QyHKIMH OUOTOTHYECKUX MEMOpaH, OPTaHOWI0B ¥ BKIIFOUCHHUI KIIETKH;
— CTpoeHHE U (QYHKIUH si/Ipa KIETKH U COCTABISIONIUX €T0 CTPYKTYP;



— crocOOBbI U MEXaHH3M JICTICHUS] COMAaTUYECKHX U TIOJIOBBIX KJIETOK, MEXaHU3MbI
nudPepeHITMPOBKHU KIETOK;

— THIMIMYHBIC U3MEHEHUS CTPOCHHUS KJIIETKH U €€ CTPYKTYP MO/ BIHSIHIEM HEOJIaronpusiTHbIX
(hakTOpoB;

ymembo

— MCCIIEJIOBATH KJIETKU C IIOMOIIBIO CBETOBOI'O MUKPOCKOIIA M AJIEKTPOHHBIX (poTorpadmii;

— HCTOJIb30BaTh COBPEMEHHBIE CIICIIHATIbHBIC HAYYHBIC 3HAHUS U PE3yIIbTaThl HCCIIEIOBAHUH
B 00JIACTH LIUTOJIOTHH B TIEIarOTUYECKOM e TeNbHOCTH;

— HCCIIEIOBATh CTPOCHUE MEMOPaHBI KIIETKH, OPTaHOUI0B U BKIIIOUCHUH KJICTKH C TOMOIIBIO
CBETOBOT'0 MHUKPOCKOTIA U 3JIEKTPOHHBIX (oTorpaduii;

— M3y4aTh CTPOEHHE S/Ipa KIETKU M COCTABIISIONINX €0 CTPYKTYP € IIOMOIIBIO CBETOBOTO
MHUKPOCKOTIIA U 3JICKTPOHHBIX (oTorpaduii;

— pa3nuyaTh ¢ IMOMOIIBI0 CBETOBOTO MUKPOCKOTIA (ha3bl MUTO3a, MEH03a;

enademp

— METOAMKOM pabOThl CO CBETOBBIM MUKPOCKOIIOM U IPUTOTOBJIEHUS IUTOJIOTHYECKUX
[penapaTos;

— IPEIMETHBIM COJEPKAaHUEM, YMEHUSMHU 0TOOpa BAPUATUBHOTO COAEPKAHUS C YUETOM
B3aMMOCBS3M YPOUHOU U BHEYPOUHOU (popM 00ydeHHs mpeamMeTy. Y MEHUEM yUUThIBATh
3aKOHOMEPHOCTH, TIPUHIIMITEI U YPOBHU (POPMHUPOBAHUS COAepKaHus npeameTa "I ucronorus ¢
OCHOBaMH 3MOpuonoruun';

— YMEHHEM YYHUTHIBATh 3aKOHOMEPHOCTH, IPUHIIUITEI U YPOBHU (POPMHUPOBAHUS COACPIKAHUS
paszzena;

— YMEHHEM YYHUTHIBATh 3aKOHOMEPHOCTH, IPUHIIMITBI U YPOBHU (POPMHUPOBAHUS COACPIKAHUS
pazaena "SAnpo kierku'";

— METOJIUKOM UCCIIEOBAHUS PA3IMYHBIX CIOCOOOB JIEIIEHUS KJIETOK C TOMOIIBIO CBETOBOTO
MHUKPOCKOIIA U 3JIEKTPOHHBIX (oTorpaduii;

— YMEHHUEM YUUTHIBATh 3aKOHOMEPHOCTH, IPUHIIUIIBI U YPOBHU (OPMUPOBAHUSI COACPIKAHUS
pazzena "Jlenenue u quddepeHIUpoBKa KIETKH KIETKH".

4. O0bém AUCHMIVINHBI U BBl y4eOHOH padoThl

. Bcero CemecTpbl
Bun yueOnoit paboTsl YACOB 1
AyIHuTOpHBIE 3aHATHS (BCEro) 38 38
B ToMm uncie:
Jlexumm (JI) 10 10
[IpakTnueckue 3anstus (I113) — —
JlaGopatopusbie pabotsl (JIP) 28 28
CamocrosiTejibHasi paboTa 34 34
KoHnTpoan 36 36
By npomeKyTo4HON aTTeCcTaluu OK
OO01mas Tpy10eMKOCTh 9achl 108 108
3a4€THBIE €IMHUIIBI 3 3
5. Copep:xkaHue IMCHUTLIMHBI
5.1. Conep:xanue pa3iejoB IMCUUILIAHBI
Ne HaunmenoBanue pasnena Coneprxanue pasnesna TUCIUTUTAHBI

/o MUCLAIIINHEI




Brenenue B mpeamer
«buonorus KIeTKm.
Ucrtopus. Metobl
HCCIICAOBAHUS

[Ipenmer u 3amaum kypca "buosiorus KieTku", MecTo ee
cpeau apyrux Hayk Mctopust OMOJIOTHH KIETKH.
Hcnonb3oBaHne COBPEMEHHX HAyYHbIX 3HAHUU B
IPEernoIaBaHNK OMOJIOTUH KJIETKU. 3aKOHOMEPHOCTH,
MIPUHIIMIIBI U YPOBHU (POPMUPOBAHUS COJIEPIKAHUS
npeamera "buonorus kierku". Mcnonab3oBanus
COBPEMEHHX HAayYHbIX 3HAHUU U TPOEKTUPOBaHUs B cepe
npenojaBaHus npeamera. MeToapl n3y4eHus KIETOK.
CrtpoeHue u npaBuiia paboThl CO CBETOBBIM MHUKPOCKOIIOM.
OOumii m1aH CTPOEHUS KJIETKU, CHOBHBIE TTOJI0KEHUS
KJICTOYHOW T€OPUHU. DBOJIIOLIUS KIIETOK. Teopus
MPOUCXOXKACHUS KIeTOK. OOIIHOCT M OTINYHUS B
CTPOEHHUE MPO- U FYKApUOT. OTINYUSA B CTPOCHHUU
JKUBOTHOM M pacTUTENbHOU KileTkU. OcoOeHHOCTH
CTPOEHUS KJIETOK B CBSI3U C BBIIOJIHAEMOU (PyHKIIHEH.
XUMHYECKUH cocTaB KiIeTku. OpraHudeckue u
HEOPraHWYECKHE BEIIEeCTBA KIETKU. POsb BOJIBI B KIIETKE.
Makpo 1 MUKpPORJIEMEHTHI, UX POJIb. BEeJIKU KIETKU.
Crpoenwe u Bunbl 6enkoB. ColicTBa 6enkoB. Poib 6enkoB
B KJIeTKE. YTraeBoabl. CTpOeHUE yrieBOI0B. YTIIEBOIbI.
Buns! yrineBonos. Ponb yrieBonos B kinetke JInnuast.
Bupl tunnaoB u ux 6uonoruyeckas poJb.

buonorndeckne MeMOpaHHBI.
Oprasesnisl U BKIIOYEHUS
KJICTKH

[TonsiTue 006 eMeHTapHON OMOJIOTHYECKOM MeMOpaHe.
Crpoenue memOpan. CpoiictBa MeMmOpaH. OTiinuus B
CTpPOEHUH MEMOpaH pa3INYHbIX KIETOK.
Huromnazmaruueckas memopana. OcoOEHHOCTHU ee
ctpoenus. ['nukokanuke. @yHKIIMM MEMOpaH.
N30uparenpHblii TpaHCIIOPT BellecTB. Bunpl Tpancnopra
yepe3 MeMOpaHy: akKTUBHBIN, TACCUBHBIN TPaHCIIOPT,
¢aronuTo3 ¥ NUHONUTO3. PerentTopHas GpyHKIMSA
MeMOpaH. Buibl MEXKJIETOUHBIX KOHTAKTOB, UX
¢yHKIMOHaIbHOE 3HaueHue. Kiaccudukanus oprasesni.
MemOpaHHbIe OpraHeuibl. DHIoMIa3MaTHYecKast CeTh
(BIIC). I'panynsapuas SIIC. Ctpoenue, PyHKIUN.
Pazputue rpanynsaproit OI1C B 3aBUCUMOCTH OT PyHKIMH
knetok. ['magkas OIIC. Ctpoenue, GyHKIUU.
Crnemuduueckas ynkius rinaakoit II1C B oTaenbHBIX
Buax kierok. Kommieke [Nonpmku. Ctpoenue, GyHKIUS.
JInzocombl. O6pa3oBanue, ctpoene GyHKuus. Bus
CYIIECTBOBaHMS JIM30COM. JIn30coMHBIE O0JIE3HU.
ITepokcucomel. Enqunas BakyonsipHas CUCTEMA KIIETKH.
Cucrema >HEeproodecrnevdeHust KIeTKU. JTaIbl
sHepreTruyeckoro oomena. ['nukonus. AspoOHoe
pacierieHue rioko3sl. Muroxonapuu. Ctpoenue,
¢byukus. OxucnurensHoe pocoprirpoanue. AT,
poib B KieTKe. Teoprun NponucxokaeHNss MUTOXOHIPHM.
[Tnactuasl. CTpoenue, BUbI 1acTul. POTOCUHTE3 B
KJIeTKax pacTeHuil. HememOpaHnHble opranesisl o0mero
3HaueHus1. Pudbocomsl. Ctpoenue. Pubocomsl mpo- u
sykapuoT. Cunres 6enka B kierke. [JHK. 'ensr u
reHeTndeckuil Kkoj. IloHsTre 0 BBIPOXKICHOM
regernyeckoM kojnie. Buasl PHK. Cranun cunresa Genka B




KJIETKE: TPAHCKPUILMS, THULUALUS, TPAHCIIALINS,
TpaHciokanus, nonramnus. [Ipoueccunr PHK. Knetounsrit
neHTp. CTpoeHne u PyHKIUS IIEHTPHOJIEH.
MuxkpoTpy0oukHy, UX poib B KieTke. Bubl
MUKpPO(PHIaAMEHTOB, UX POJIb B KieTKe. OpraHesisl
CIIELMAJILHOTO 3HaYeHUs. MUKpPOBOPCUHKH. PeCHUYKY 1
KTyTUKU. Muodubpusuiel. IX crpoeHue u GyHKIUH.
Bkiouenus knetku. Kinaccupukanus BKIIOUSHHN, HX
pOJIb B KJIETKHU. Y4acThe opraHeil B 00pa3oBaHUU
BKJIFOUCHU .

Snpo kneTku

Ctpoenue siapa. @yHkuuu siapa. Xpomatud. CTpoeHune
JHK. Penynmmmkamnus JIHK. ['ucronossie 6enku. X poinb
B KOHJICHCALIMM XPOMATHHOBBIX HUTEH U PEryJISLHUU
cuHTe3a Oenka. Jy- u rerepoxpomatud. CarenutHas [JHK.
MutoTnueckue XpoMOCOMBI. Y KIIaJJKa XPOMOCOMBI.
Crtpoenue u Buabl XpoMocoM. ['omoiornynbie
XpoMocoMbl. HernctoHoBbie OenKu, UX POjb B KIETKE.
SAnpeimko. Ctpoenne, pyHkun. SnepHas 0601049Ka.
[TprunHBI BOSHUKHOBEHHUS SEPHON 00OIOUKH.
ITponeccunr nndopmannonHoit PHK Ctpoenue

Jlenenue u
QG epeHIpOBKa KIETOK.
[TaTtonorus kiaeTox

CrocoOHOCTH KJIETOK OpraHu3ma K jeinenuto. Kierounsrit
k1. Matepdasa, ee nepuoasl. [lorstue 06
ayTOCHHTETUYECKOUN reTepOCHHTETUYECKON nHTEepdase.
Jlenenue comaTUUeCKUX KJIETOK. MuTo3. @a3bl MUTO3A.
Murotrueckuii annapar KiIeTku. Pa3nuuus B MuTose
’KUBOTHBIX U PACTUTENBHBIX KJIETOK. [laTomorus muto3sa.
OHIONPOIYKIUS. AMHUTO3, €r0 (PU3NOIOTUYECKOE
3HadyeHue. [lenenne momoBeIX KieTok. Meito3. Otiuaunst
MHUTO3a U Melo3a. Pa3BuTre MoONOBBIX KIETOK y
JKUBOTHBIX, YEJIOBEKA M CEMEHHBIX PAaCTCHUI
(rametorenes). /[BoitHOE OMIIOIOTBOPEHUE Y
roJIOCEMEHHBIX pacTeHui. JuddepeHnpoBka KIETOK U ee
CBSI3b C DKCIIpeccuel reHoB. Ponb nuToniasMel B
IKCIIPECCUU U JENPECUH TeHOB. BHEIIHNE MEXaHU3MBI,
perynupyomue 1udepeHunpoBKy kieTok. [IpuHIums
peryysiuy pa3sMHOKEHUs U 1udPepeHIupOBKHU.
[TaTtonorus kinetku. TunuyHas peakuus KJIETKU Ha
MOBpPEXACHUE. YIIBbTPAMUKPOCKOIINYECKOE U3MEHEHNE
opraneit. Jlucrpoduueckue mporeccsl B KiieTke. [ eHHbIe
mytauuu. Hapymenus xpomocom. MexaHu3Mbl rudenu
KJIETKM AnonTo3. 3710Ka4eCTBEHHBINA POCT.

5.2. Kosim4ecTBO 4acOB M BHABI Y4COHBIX 3aHATHH 110 pa3jesiaM AU CUHUIIIMHBI

HaumeHnoBanue pasaciia
JUCHUITIINHBI

Jlexu.

[Ipaxr.
3aH.

JIa0.
3aH.

CPC

Bcero

Beenenue B npenmer «buonorus
kyieTkn». Mcropust. Metozsl
HUCCIeI0BaHUI

2

2

8

12

buonoruueckre MmeMOpaHBbI.
OpraHenisl U BKJIIOUEHUS KIETKU

10

16

30

Snpo kneTku

15




4 | Jlenenue u quddepeHnnpoBKa 2 — 8 5 15
kieTok. IlaTomorus KiIeTox

6. IlepeyeHb OCHOBHOM U JONMOJHUTEILHOH Y4eOHOM JIUTEPATYPHI
6.1. OcHoBHas uTepaTypa

1. Bepemaruna, B. A. OcHoBbl 00111€ei utonioruu [Tekcr] : yue6. mocobue yist CTyIEHTOB
BY30B, 00YYaIOIIUXCs O CIIEIHAIIBHOCTH W HaNpaBJIeHUIo moAroToBku ' buonorus" / B. A.
Bepemaruna. - 3-e u3n., crep. - M. : U3n. uentp "Axkagemus", 2009. - 171,[1]c. : un. - (Boiciee
npodeccuoHaibHOe oOpazoBanue. [lenarornueckue cnenuanbHocTh). Jonymerno YMO PO®.

2. 3umartkuH, C. M. I'HCcTOMOTHS, ITUTOJIOTHS i SMOPUOIIOTHS [ DNEKTPOHHBINA pecypc] :
yaeOHnoe nocobue / C. M. 3umatkuH ; C. M. 3uMarkus. - MuHcK : Bemmiimas mkona, 2013. - 229
c.

6.2. JlonmostHuTEIbHAS JIUTEPATYypPa

1. Ky3uenon C. JI. ATiiac o ruCTOJIOTHH, IUTOJIOTUU U 3MOprosoruu [ Teker] : yueO.
nocobue st crynentoB men. By3os / C. JI. Kysunenos, H. H. Mymkam6apos, B. JI. ['opsiukuna. - 2-
€ u3/1., 1011 ¥ riepepad. - M. : Menunmackoe nHpopmanmoHHoe areHTcTBo, 2006. - 373 c..

2. JlabopatopHble 3aHATHS 110 KypCy TUCTOJIOTUH, IUTONOTUU U 3MOpuosnoruu [ Teker] :
yue0. mocobue s cTyaeHToB Mea. By30B / FO. 1. Adanacees [u ap.] ; mox pen. 1O. U.
AdanacweBa, A. H. flukoBckoro. - 2-e u3., nepepad. u gom. - M. : Menununa, 2004. - 254,[2] c. :
wi. - (YdeOHas mureparypa JUisl CTYJICHTOB MEIUIIMHCKHX BY30B). - ISBN 5-2..

3. Metoauueckoe mocobue K MPakTUYECKUM 3aHATHSM 110 IIUTOJIOTHH JIJIsl CTY/I€HTOB
ecTecTBeHHO-Teorpadudeckoro dakynprera BITIY, Bonrorp. I'oc. ITen. Yu-T1, Kad. anaromun,
¢duznonoruu u rurueHsl yenoseka; Coct. M.B.Myxuuenko.-Bonrorpan: [lepemena, 1999.- 23 c.

7. Pecypcol UnTepHeTa

[Tepeuens pecypcoB MHTepHETa, HEOOXOAMMBIX JUISI OCBOCHUS TUCLUILINHBL:
1. O¢ucusriii naker (Microsoft Office unn Open Office).

2. Nurepuer-6paysep Mozilla Firefox.

3. Uurepuer-opaysep Google Chrome.

8. UndopmanuoHHbIe TEXHOJOTHH M IPOrpaMMHOe 00ecredeHue

[lepeueHb HHPOPMALIMOHHBIX TEXHOJIOTHUMH, HCITOIB3YEMBIX TIPU OCYIIECTBICHUN
00pa3oBaTeILHOTO MpoIiecca 10 AUCIUILIHHE, BKII0Yas IepeUeHb MPOrpaMMHOT0 00eCIIeYeHUs U
UH(POPMAIMOHHBIX CIPABOYHBIX CUCTEM (TIPH HEOOXOAMMOCTH):

1. lluronornueckwmii caiit http:// www.cyto.ru/.

2. baza 3nanwuii mo 6uonorun yenoseka" http://humbio.ru/.

3. Bcs 6uonorus. - CoBpeMeHHast OM0JIOTHs, CTaThi, HOBOCTH, OmOmmoTeka. http://sbio.info/.

4. Bukunieaust — cBoboanas sunukioneaus. — URL: http://ru.wikipedia.org.

9. MarepuajbHO-TeXHUYeCKas 0a3a

Jl1is ipoBeieHUsT y4eOHBIX 3aHIATHIA MO TUCIUILINHE «BHOTIOTHS KIETKH)» HE0OX0AUMO
CJIeMYIONIEe MaTepUATbHO-TEXHUYECKOE 00eCIICUeHUE:

1. YueOHble aynuTopuu AJisi MPOBEACHUS JIEKIIMOHHBIX 3aHATHH, OCHAIIIEHHBIC y4eOHOU
MeOeNbIo, ayTUTOPHOU TOCKOH, CTAIIMOHAPHBIM WJIH MIEPEHOCHBIM KOMIUIEKCOM MYJIbTUMETUHHOTO
MPE3EHTAIIMOHHOTO 000PYAOBaHNS, UMEIOIIETO TOCTYN K IHTepHeTy U JOKalbHOH ceTu.



2. KabuHeT MTOIOTUH [T TPOBEACHUS JIAOOPATOPHBIX 3aHATHH, 000pyIOBaHHBIH
HEOOXOIMMBIM KOJIMYECTBOM MHUKPOCKOIIOB, IOJICBETKOH, 000PYIOBAaHUEM JUIS IPUTOTOBIICHHS
[UTOJIOTUYECKHUX MPENapaToB, HATISAHBIMH TOCOOUSMHU.

3. KoMIIeKT nepeHoCHOro Mpe3eHTaluOHHOTO 000pYy/I0BaHHS.

10. MeToguuyeckue yKazaHus JJisl 00y4alOIIMXCS 110 OCBOCHUIO THCUUIIMHBI

JucuuiuinHa «BbUuoa0rust KIETKN OTHOCUTCS K BAPMATUBHON 4acTH OJ10Ka AUCIUILIIUH.
[TporpamMMoii TUCHMITIIMHEI IPEyCMOTPEHO YTEHHE JIEKIMIA U MPOBEJICHNE JIA00OPATOPHBIX padoT.
[TpomerxyTouHas arTecTalus NPOBOAUTCA B OpME IK3aMeEHa.

JIeKIIMOHHBIE 3aHATHUS HANIpaBJIeHbl Ha (HOPMUPOBAHHE TTTyOOKHX, CHCTEMAaTU3UPOBAHHBIX
3HaHUI 0 pa3zaenaM JUCLUIUIMHBL B Xoze nekuunii npenojaBarenb pacKpblBa€T OCHOBHBIE,
HanOoJiee CI0XKHbIC MOHATHS AUCUUIUIMHBI, a TAK)KE CBA3aHHBIE C HUMHU TEOPETHUECKUE U
IpaKkTU4YecKHe NpoOeMbl, JaéT peKOMEHJAIMU [0 IPAKTUYECKOMY OCBOCHHIO U3y4aeMOro
Marepuaia. B 1ensx KauecTBeHHOT0 OCBOSHHS JICKIIMOHHOTO MaTepraja 00ydaronmmMes
PEKOMEH/1yeTCsl COCTABIIATh KOHCIIEKThI JIEKIIMH, UCIIOJIB30BaTh TH KOHCIEKTHI IIPH MOATOTOBKE K
NPAaKTUYECKUM 3aHATHIM, IPOMEXKYTOUYHON M UTOTOBOM aTTECTAIUH.

JIaGoparopHas paboTa npeacTaBiseT co00i 0coObIi BUJI MHIUBUAYATbHBIX TPAKTUYECKUX
3aHATUI 00YUYaIOUIMXCS, B X0A€ KOTOPBIX UCIIOIB3YIOTCS TEOPETHYECKUE 3HAHUS HA MIPAKTUKE,
IPUMEHSIOTCS CIIeMaIbHbIEe TEXHUYECKHE CPEACTBA, Pa3IMUHble HHCTPYMEHThI U 000pYIOBaHHE.
Takue paboThI MPU3BaHBI YIIIYOUTH MpodeccHnoHaAbHEBIC 3HAHHS 00YJarOIIHUXCsl, CPOPMHUPOBATH
YMEHUS M HaBbIKHM NPaKTHYECKON pabOThl B COOTBETCTBYIOLIEH oTpaciu Hayk. B mporuecce
71a00paTOPHOH pabOTHI OOYJAIOIIMIACS H3ydaeT MPAKTUICCKYIO PEATU3AIHNIO TEX WIIA UHBIX
IPOLIECCOB, COMOCTABIISIET MOJYYEHHBIE PE3YIIbTATHI C MOJI0KEHUSIMH TEOPUH, OCYILIECTBIIAET
HMHTEPIPETALNIO PE3YIBTATOB PA0OTHI, OLIEHUBAECT BO3MOXXHOCTh IPHMEHEHHS ITOJTyYSeHHBIX 3HAHUH
Ha MPaKTHKE.

[Tpu moaroTOBKE K 1a00paTOpHBIM paboTaM ciielyeT BHUMATEIbHO O3HAKOMHTHCS C
TEOPETUYECKUM MaTepHaioM 0 n3ydyaeMbIM TeMaM. Heo0X0AMMbIM yCIIOBHEM JI0MYCKa K
J1a00paTOpHBIM paboTaM, MPeAIoaraloiM UCTIOIF30BaHUEM CIIEIIHATLHOTO 000PYAOBAHUS U
MaTepHalIoB, IBJISIETCS OCBOCHUE MPaBUII O€30M1aCHOTO MOBEACHUS TPU POBEICHUH
COOTBETCTBYIOIUX paboT. B xoxe camoil paboThl HEOOXOIMMO CTPOTrO MPUIEPKUBATHCA MIIaHA
paboThI, MPEUIOKEHHOT0 MpenojaBareieM, PUKCUPOBATh IPOMEKYTOUHBIE Pe3yJIbTaThl paboThI
JUIsL OTYeTa 0 TabopaTOpHOU padoTe.

KoHTposb 3a kauecTBOM 00y4EeHHUs U XOJIOM OCBOEHHS! TUCIUITIIMHBI OCYIIECTBIISETCS Ha
OCHOBE PEUTHHTOBOW CHCTEMBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MMPOMEKYTOYHOH aTTeCTaIIH
cTyaeHToB. Pelitunroas cucrema npenmnosnaraet 100-0anabHyIO OLIEHKY YCIIEBAEMOCTH CTYyIEHTa
1o y4eOHOW JUCIUILIMHE B TeUeHUE ceMecTpa, 60 u3 KOTOPhIX OTBOJUTCS Ha TEKYIIUNH KOHTPOJIb, a
40 — Ha MPOMEKYTOUHYIO aTTECTAIUIO 0 AucuuIInHe. KpurepuanbHas 6a3a peHTHHIOBOM
OLIEHKH, TUTTOBBIE KOHTPOJIbHBIC 33aHNUs, a TAK)KE METOAMYECKIE MaTePHAITBI TTO WX MTPUMEHEHHIO
OMNHKCaHbl B POHE OLIEHOYHBIX CPEJICTB M0 TUCIMIUIMHE, SBISIOLIEMCS IPUIOKEHUEM K TaHHON
porpaMMe.

11. YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITeIbHON PadoThl

CamocrosTenbHast paboTa 00yJarouxcs sBseTcsl HEOThEMIIEMOM YacThIO Ipolecca
oOyuenus B By3e. [IpaBuibHast opraHu3anus CaMOCTOSTEIbHON pabOThI MO3BOJIAET 00yUYarOIUMCS
pa3BUBATh YMEHMSI U HAaBbIKM B YCBOEHUU M CHUCTEMAaTH3allMU PUOOpPETaeMbIX 3HAHUM,
o0ecreynBaeT BHICOKUI YpOBEHb YCIIEBAEMOCTH B MEPHO 00yUeHHsI, CHOCOOCTBYET
(GbopMHUPOBAHNIO HABBIKOB COBEPIIEHCTBOBAHUS MPO(HECCHOHATEHOTO MACTEPCTBA.

CamocrosrenbHas paboTa 00y4aronxcsi BO BHEAyAUTOPHOE BpeMs BKIIOYAET B ce0sl
MOJTOTOBKY K ayJJUTOPHBIM 3aHATHUSAM, a TAK)KE U3YUEHHUE OTJIEIbHBIX TEM, PACIIUPSAIONINX U
YIITYOJNSIONIMX MPEICTaBICHUS 00YJaloLIUXCs 110 pa3/esaM u3ydaeMoi JucuuIuinHel. Takas



paboTa MOXeET Mpennoiaarath MpopadoTKy TEOPETHYECKOTO MaTepraia, paboTy ¢ Hay4HOI
JIUTEPATypPOM, BBIMOJHEHHE IPAKTHYECKUX 3aJIaHUi, TIOATOTOBKY KO BCEM BUJIaM KOHTPOJIBHBIX
UCIIBITAaHUH, BBITIOJTHEHHUE TBOPUECKUX padoT.

V4eOHO-MEeTOJMYECKOE 00ECIIeUeHHE [Tl CAMOCTOSTEIILHOM pabOThl 00Yy4YaIOIIUXCS 110
JUCLUTUIMHE TPE/ICTABICHO B paboyeil mporpaMme U BKIIOYAET B ceOs:

— PEKOMEHIYeMYI0 OCHOBHYIO U JIOIIOJIHUTEIILHYIO JINTEPATYPY;

— nH(OpMaIIMOHHO-CIIpaBOYHBIE U 00pa3oBaTelibHbIe pecypchl HTepHeTa;

— OLICHOYHBIC CPEJICTBA LIS IPOBEICHUS TEKYILET0 KOHTPOJISL M IIPOMEKYTOUHOM
aTTeCTaluu 110 JUCLHUIIIINHE.

KoHKkpeTHbIe peKOMEH/IAlMH 110 TUIAHUPOBAHHIO M IIPOBEJICHUIO CAMOCTOSTEIBHON paboThI
IO AUCHUIIIINHE «bHoIOTHS KIIETKN» MpEaACTaBJICHBI B MCTOJAUYICCKHUX YKA3AHUAX JJIA
00y4aroIMxcs, a TAKXKE B METOJMUYECKUX MaTepHaliaX (GOHOB OLEHOYHBIX CPEIICTB.

12. ®oH OLIEHOYHBIX CPEICTB

CDOH,I[ OLOCHOYHBIX CPEACTB, BKHIO‘I&IOHIPII;’I MEpCUCHb KOMHCTCHLII/Iﬁ C YKAa3aHUCM IOTAIlOB UX
q)OpMI/II)OBaHI/Iﬂ, OIIMCaHHE MOKa3aTeleh u KPHUTCPUCB OLICHUBAHUA KOMHGTGHHI/Iﬁ Ha pa3JIM4YHbIX
JTallax ux (bOpMI/IpOBaHI/IH, OIIMCAHHUC IIKAJI OUCHHUBAHMWA, TUIIOBLIC KOHTPOJBbHBIC 3a/IaHUS U
MCTOANYCCKUEC MAaTCPUAJIbI ABJIACTCSA NPUIIOKCHHUEM K ITPpOTrpaMmMe y‘-IC6HOI71 JUCIMITIIMHBI.



