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Pabouag porpaMMa THCUMILIHAET «BHOTOrHsy COCTaBJIeHa B COOTBETCTRHM
¢ Y4eOHBIMM mmamamu 110 lporpamMme  Gakanaspuara «Okomorus u
IIPEPOIOIIONBE30BaAHMEY («Ympasienue SKOJIOTUYECKHMH CHCTEMaMmy ),
YTBEPXKIEHHBIMH:
= AT O4HOH (hopMBI o0yueHns «30» aBrycra 2021 roga;
- VI 3809HOM (hopMEI 06yuers «30» aBrycra 2021 ropa.

PaGouass mporpamma Y4eOHON muCHHmTHES] omobpeHa Ha s3acenamuy
Kadenpst «Bronormsy «01» oxts6pa 2021 roza, npotokosr No 2

Pa6ouyro NporpamMMy cocTaBm
CTapIIHii penonasares Kadenpsr «Bronorusy o C.M. Beprukosa

Cornacosano:
3aBeyromuit Kadenpoit «Bromorsy O.B. Koznos

3aBemyromuit Kadenpoit «I° eorpagus,
bynnamenransmas SKOIIOTHUs H IIPHPOIONONB30BaH ey Z HIL Hecrosopoga

Crermamuer o y4eOHO-MeToHYecK o] pabore
y4e0HO-MeTommueckoro oTxena I".B. Kasankopa
/



1. OBBEM TUCHUTLIUHBI
Beero: 4 sauernpx CAHHHI[ TpynoemKoct (144 AKaJIeMUYECKHX Yaca)

Ounas popma obyuenns

Bun yueGroit paors:

AyauropHsre 3aHATHSA (KOHTAKTHA
lpenoaasarenem), Beero wyacon
B TOM 4Hce;

s padora ¢

JlabopaToprsie paboTEr

Camocrosrensuag paboTa, Beero yacop

B TOM ynce:
[onroropka k 3aver
Jpyrue Bus: CAMOCTOSTENBHON paGoTh ““

Bun npomeskyrounoii aTTecTauuu

Obmasn TPYA0eMKOCTEL AHCHHILUIHHBI W TPYX0eMKoCTE o

ceMecTpam, yacop

3aounas bopma obyuenus

Ha scio
AVCUHUILIHHY

Bun yue6uoit paboTer

AYIHTOPHBIE 3aHTIS (koHTaKTH
lipenogaBaresem), Beero yacon
B TOM 4ncJie:

as pabora ¢

JlaboparopHsie padorer
Camocrositennbaas paboTa, Beero yacop

B TOM 4ncae: - 124 it
Iloaroroska k sauer 18 18
Kontpossnas paora 18 18
Lpyrne Bumsr CaMOCTOATEIbHON PaboTHI - 98 98

Bun npomenyrounoit arrecramm mm

Ob6masn Tpynoemrocts MMCUHMITHHBI M TPYA0EMKOCTE Mo
cemMecTpam, yacon




2. MECTO TN CLUIIINHBI
B CTPYKTYPE OBPA3OBATEJILHOI ITPOT PAMMUBI

Huctmmmmma «Bronorms, BXOIMT B O0S3aTENBHYIO YaCTh mCIHII Gmoka B1 i unraercs
¢ Iebio hopMHpoBaHHs y oByHarommxces renocTHOro UPCACTABIIEHHS O CTPOCHHH M CBOHCTBAX
KHBBIX cHCTEM. JIuCHHIUTHHA «BHONOMMsn TIPOXOIMT B TIEpBOM CemecTpe MIEPBOTO roja
oOyueHHs u ommpaercs Ha 3HaHHS, YMEHHS, HABBIKA W KOMNICTEHIHH, TpHOGpeTeHHbBIE B
LIKOTBHOM Kypce OHONOTHH M XHMHUH, Obyuarommiicss nomken BIIANETE  DJIeMEHTAPHBIMU
OuonoruyeckuMy  moHsTHSIMK U HMETh IpeACTaBIeHHe o pabore ¢ 6GHomormueckmy
obopynorannem,

Huctvmumuaa  «Bromornsy H3yqaeTes obyvaromumMucs OMHOBPEMEHHO ¢ TaKkWMH
OpeaMeTamu, kak «Xumusy, «[ eorpagusy, «DyHIaMeHTaNBHAS 9KOJIOTHSI M oXpaHa
OKpyXaromei cpene», «Komorus OPraHu3MOB, NONYJSALHH w1 coobmects». Pesymprark
00y9eHHs To JHCcIHIIHHE «bromorusmy  HeoGX0mIMET AL M3YIEHHS BCEX I0CIIENYIONIX
MACLHTUTHH CCTECTBEHHO-HAYYHOTO IHKJIA; «3Koioro-reorpaduyeckie OCHOBBI
TIPHPOZONONB30Banus», «OCHOBHI JKHBOl HPHPOABI M GHoreorpapumy, «broreomeHonornsy,
«OcHOBBI pecypcosenenns u TEOXUMHH CPeJIBI 0GHTaHmsy, «IKOJIOTHIeCKHit MOHHTOPHHT» u
np.

3. INITAHUPYEMBIE PE3VJIbTATBI OBYYEHHSI

Iensro ocBoeHus AUCLHHUIITMHEL «bronorusy seasercy dopMupoBanue y ofyJarommuxes
HEJTIOCTHOTO TIPeACTABNIEHHS o CTPOCHHMH, CBOHCTBAX H (DYHKUHAX SKHBEIX CHCTEM, a Takxe
TONy4eHHE GHONIOrHYeCKOit OCHOBR ML H3YYEHUS TPOBECCHOHATbHEX JHCIUILTHH.

3agaun:

1. Crcremaruanposars u YTIyOHTh 3HAHUS O JKHBDIX CHCTEMaX, HX CBOHCTBAX B (hyHKIHsIX.

2. BepaGorars ymenns u Hapbin BBISBIICHHS B3aUMOCBSI3elf MEXy PasTHYHBIMK SABICHUSMMH
1 TPOLECCAMH, TTPOMCXO/ISIITHMHE B XKHBOK H HEXHMBOMU MpHpoe.

3. YruyOuTs npencrasrenms O POJIH JKUBBIX CHCTEM B TIJIAHETapHBIX poreccax.

4. Chopmuporars IIPCACTABICHHUS O  3apoXIeHHH Guonoruyeckux HAayYHBIX 3HaHMIL,
9BOJIIOLIHH  B3IMIIANOB Ha IIPHPONTY B pasiHuHBIC VICTOPHYECKHE [IEPHONBI pasBHTHS
ITUBHIIH3AIIHH.

5. Amets mpencrasnenme o HAlIpaBIEHUsIX, TpobieMax n HICPCIICKTHBAX B pa3sBHTHH
COBPEMEHHOH Guomnorum,

Komnerenuun, (opmupyeMEIe B PE3YJIbTATE OCBOCHUS AUCIUIIIHHBI
- CIIOCOGeH NpPHMEHSTs Ga30BLIe 3HAHMSA  QYHIaMEHTATBHEIX PasnenoB Hayk o 3eme,
CCTCCTBEHHOHAYYHOTO H MaTeMATHYECKOro [MKITOB IIPH PeIIEHHH 337129 B 061acTH 9KOJIOTHH K
TpApononos3osans (OITK-1).

B pesyansTare M3YeHUs] THCIHIUIMHBI 06y 9aromuiics JM0JIsKeH:

3HATH:

- 0azoBble IIPHHIHUITE COBPEMEHHO Ononorum, HEOOXO/IUMBIE Il OCBOECHHS OHoNormueckmx

OCHOB B 9KOJIOTHH H TTIPHPOJIONOIIB30BAHHH (st OTIK-1);

- KHBBIE CHCTEMBI: WX MOJICKYISIDHYIO  OpraHusaIro, (usuveckne, xummueckme
Guonoruueckre croiicTra (zst OIIK-1);

- OCHOBHBIC 9Tallbl Pa3sBHTHS TIPEACTABIEHMI O JKHBOI npHpoe (mnst OIIK-1):

- TCHIICHIMH 1T IPOGIIEMBT COBPEMEHHOH GHONOTH (s OTIK-1);

YMeETh:

- XapaKTepH30BaTh OCHOBHEIE GHOIOrHUECKHE O0BEKTHI, BBIIEIIAS HX CYMIECTBEHHBIE TTPH3HAKH
1 3aKOHOMEPHOCTH JKH3HE eI TETbHOCTH (ans OTIK-1);

- GopMyHpoBaTh Ha ocHOBe IIPHOGPETEHHEIX GHONOrHYeCKIX SHAHHH COOGCTBEHHEIE CY)ICHHS
M apPTYMEHTEI 110 OIIPE/IEITeHHBIM npoGnemam (s OIIK-1);

- IPHMCHSATE OHONIOTHYECKHE 3HAHMS B POECCHOHAaNBHOM esTenbHOCTH (mra OIIK-1);
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- TOJb30BaThCA  1a0OPATOPHBIM  0GOPYI0BAHHEM, CBETOBEM MHKPOCKOIIaMH, pafoTats ¢
BPEMEHHBIMH ¥ IOCTOSIHHBIMH MHKponpenapatavu (st OITK-1);
- OPraHH30BBIBATE CAMOCTOSTENBHYIO paboThI 110 IMCHHILTHHE (s OIIK-1);
BJIAIETH:
- 0a3oBeIME mpencTaBienuAMH O Pa3sHoo0pasuu GHONIOrMYECKNX 06BEKTOB Kak BEJYIEero
(aKTOpa YCTOHYMBOCTH JKUBBIX CHCTEM M Guocdepst B uenom (s OIIK-1);
- METOLaMH paboTbl €O CBETOBBIM MHKPOCKOIOM TIpY MaJioM H OONBLIOM yBenuueHH# (wis
OIIK-1);
- GHONIOrHYECKH TpaMOTHEIMK TIPHEMaMH  BENICHHs. IPO(ECCHOHANBHON AesTebHOCTH (st
OIIK-1);
- HaBBIKaMH camMo06pasoBanus, paboTs ¢ y4ebHOH i Hay1HOH nuTepatypoit (s OIIK-1).

4.COAEPXKAHUE JAUCHUITIIUHBI
4.1. Yuedno-remarnueckuii IJIaH

Ounas ¢opma 06yuenns

Py6em udp Koummuectso uacon
azjaena KOHTaKTHOH paboThbI ¢
AHCUH pTelI:\lrIl;l ? Hanvenosanne pasgea, . enozlaBal')r SREN
ITHH TeMbI IHCHHILINHbI P
JMHCLHIT Jla6oparopu

bl Jexnun

JTHHBI bIEPabOTLI

Beenenue. Buonorus kax COBOKYITHOCTB
HayK 0 *XHBOH npupoje. CoBpeMeHHble 1
IEPCHCKTHBHEIC HANPABICHUS B DA3BUTHH
Ouonoruu

1
Py6ex L
Y 1 P2 Opranuzarus H (byHIaMeHTaIEHBIE
CBOMCTBA JKHBOH MaTepun
[TousTre OKH3HDBY. ['unoressr

P1

P3 4
TIPOHCXOMKICHHS KU3HH
| PyGexublit koHTpOTS No | | 2
P4 | OcHoBbI nuToMOTHM | 4 6
Bk Ps Tuner  knerounoit  u HEKIIETOYHOMH P 6
OpraHU3alluy KUBbIX OPraHU3MOB
2
P6 PasMHOMeHMe 1 OHTOreHes 2 4
Py6exuetit konTpons Ne 2 - 2
Bcero: 16 32

3aounas qopma obyuenns

KoanvecrBo uacos

|

[dp KOHTAKTHOH paoThbl ¢
pasaena, HaumenoBanne paznena, . —
- ::.::;; - TeMbI JHCLHILTHHBI o 7
padorel
P> Opranmsaus _u (ynnaventansnzie 4 I 5
CBOWCTBA )KHBOIH MaTepun
P [Tousitue «KH3HBY, ['uroressr ) 5
[IPOHCXOKICHHS KU3HH
P4 | OcHOBE! uTONOTHA - 2
Bcero: 4 6




4.2. Conepxanne Jexumit

Pl./lexuns Ne 1. Beenenue. Buoaorus kax COBOKYIHOCTL HAYK 0 5KHBOI Ipupose.
CoBpemeHHbIe U MePCHeKTHBHbIE HaNpaBJ/IeHHsI B pa3BUTHH OHOJIOTHH.

Onpesiencune noHATHS «GHOTOTHsI. Ilpemmer, oObekT M 3amaum GHOIOrHH. Mertosp!
OHMOJIOTHYECKUX — HCCIIe10BAHHIL, Kpartkas wueropus passutus  Gromorum. Hanpasnenus
Hccie0Banmil B Guonorun. Yenexu uaydenus OuopasHoobpasus. JlocTHwkeHHs 1 MEPCIIEKTHBBI
H3y4CHHs OHTOreHesa. PasButue sBomoimonnoro HANpPaB/ICHUs B OMOXUMHH H (BH3HOIOIHH,
CocrosHue  usydeHus 3aKOHOMEPHOCTEH  3BONIOLUH  OPraHHYecKoro MHpa. PasBurue
HMMYHOJIOTHH W HMMYHOTEHETHKH. Pa3BUTHE MOIEKYIAPHON GHONOTHH 1 T€HETHKH.

epcnexTuBHbe HanpaacHus pasBuTHs GHonorns. Hayunas peBOMIOLHS B GHONOIHH
XXI Beka u ee ocoGennocTH: NPOGIEMHBIN XapakTep N0CTAHOBKH 3a/1a4, TeXHOJIOIMYHOCTH
HCCIIENI0BATEIILCKOTO MPOLIECCa, YCHICHHE POJA MaTeMATHYECKOro MOJCIMPOBAHHSI, METOIOB
[CHHOH MHIKCHepuM W T.1. CHCTeMHBIH moixon B 6uonorun. CospemeHHast remernka u
SBOJIIONHOHHAs Teopus. Kiaccuduxauuonnas npobiema B GHOTOIHH. Buocdepa xax obbexr
H3YUCHHUS 1 OXPAHBL IKOJIOTHYECKOE TIOHUMAHHE Mupa. I'106aIbHOCTE AKOIOrHYeCKHX mpobiem
3eMIIH,  yIpo3adKOI0rHYecKIX KaTacTpo IUIaHeTHl (NOTeILIEHHE KIMMaTa, HCTOLIEHHE
O30HOBOIO CJ108, JCIpajalius 3eMellb M T.7.). Coxpanenne BropasHoobpasus - Kkmouesas
npobrema B o6nacTH OXpaHBIOKpYXKarowed  cpexsl.  ConuaibHble npo0eMsl
[IPHPOIONIO/IL30BAHHS, KOHLETIIMS YCTOHYMBOTOPA3BUTHS.

P2. Jlexunst Ne 2-4. Opranuzanus n dbynaaMenTaabHbIe CBoitcTBA KHBOI MAaTepPHH.

YPOBHH OpraHu3aly KUBOH Marepuu. CBOHCTBA JKUBBIX OPraHM3MOB, OTIHYAONIHE HX
OT TEJl HEXHBOH NPHPOABI, HUX XapakTepucTHka. OmpenencHHbI XUMHUECKHI COCTAB.
Knerounoe crpoenme. OGmen pemects u oHepriy.  CrocobHOCTE K camoperyisuuy.
Pasppaxkumocts  KHBBIX OPraHH3MOB, HMMEIOIMX HEPBHYIO CHCTEMY, H 0Oe3 Hee.
Hacnencteennocts.  Usmenumsocts, Poer u Pa3BUTHE: HMHJHBHIyalbHOC (OHTOreHes) wu
9BOJIOIHOHHOE  (puiorenes). THIBI POCTOBBIX IpoueccoB. [lelocTHOCTE U muCKpeTHOCTD
KHBBIX  OPraHH3MOB. PHTMHYHOCTE MPOLECCOB KM3HENESTENLHOCTH JKUBBIX OpPraHU3MOB,
AKTHBHOE U naccWBHOe aBwkenue. [loHstue 00 OCHOBHBIX M BTOPOCTEIICHHBIX CBOHCTBAX
JKHBBIX OPraHU3MOB.

P4. Jexmun Ne 5-6. OcHOBBI LHTOTOTHH.

Kietounas teopus crpoenns skuppix OpraHu3MoB. PasBHTHE B3IVISI0B M COBpeMeHHbIe
HOJIOKCHHSI KIETOYHOH Teopur. CTpoeHne miasmMaTiyeckoii MeMOpaHBI: Pa3BUTHE B3IVIAMOB
COBpEMEHHBIEC Mpe/IcTarieHus. DYHKIHH MemOpanbr.CTpoetune u dhyHKiuu OJTHOMEeMOpaHHBIX
opranou08.CTpoeHHe W (yHKIHH ABYMEMOPaHHBIX OPraHOHIOB, Crpoenne u  ynkmum
HeMeMOpaHHbIX opraHonnos.Ctpoenue dynkumu sapa kreriu. Xpomarum. XpomocoMmel.
IoHsTHE 0 KapHOTHIIE. AYyTOCOMBI U ITOTIOBbIE Xpomocombl. Muto3. Meiios.

PS. Jlexums Ne 7. Tunel wierounoii u HEKJICTOYHOH OPraHM3allHU KUBBIX
OpraHH3MOB.

[ousitne o momenax. Ilpokaprotnas u OYKapHOTHAs OpraHu3alisl KUBLIX OPraHH3MOB.
Ocobennocty  Ki1eTOUHOTO CTPOCHHA  TIpoKapHOT. OcoBeHHOCTH  KIeTOYHOTo CTPOCHHMSI
pacteHui. OCOGEHHOCTH ~KIICTOYHOrO CTPOEHHS SKHBOTHBIX. Ocobennoct  Kk1eTounOro
cTpoenust rpuGoB. Brosorus BUpycos kak HekIeToUHOM (opmel skn3H M uX 3HAUEHE,

P6. Jlexumns Ne 8. Pasmuoskenne u onroremnes.

PasmHOXeHHe M oHTOreHes - oxum u3 BOKHEHIIIHX CBOMCTB JKMBBIX OPraHU3MOB.
Criocober  pasmuoenns., Ommrans  monosoro  u Gecniosioro  pasmuoskenus. OcHOBHbIE
KOHUENLMY OHOIOTHH WHIMBHIYAIBHOTO pa3sBHTHS. Ileproapl u cramum owtorenesa. OGmme
3AKOHOMEPHOCTH  nporene3a. OCOOEHHOCTH OBO- u CIEpPMATOr€HE3a y  yYeloBeka.
Mopdodyuxunonansuse u renernueckue OCOBEHHOCTH TONOBBIX KJIETOK. OnooTopenue,
ero  (Qasel, GHOIOrHYECKas CyIIHOCTD. llaprenorenes. EcrecTBeHHbH 1 HCKYCCTBEHHBI
TapTeHoreHes. OMOpHOHANIbHOE —pa3BUTHe, Hpobnenne. Tactpymsiuus. Tucrorenes u
opranorenes. CXOJCTBO 3apojsimeli mnpencTaBuTescii Pa3HBIX TPYNII MO3BOHOYHBIX Kak



CBHIICTEIIECTBO  HX OBOJIFOIHOHHOTO  pozcTa, OcoGennocrn oMOpHOTeHe3a wemopexa,
3aKoHOMepHOCTH HOCTaMOpHOHATEHOT O HEPHONA OHTOTeHes3a, Penponyxrusroe 37I0POBbeE.

Iprawme HApYIICHHH B pa3BuTHR OpPraHu3MoB.
Hopmarus
BpeMeHH, yac.

OYHAs (3a04nas
¢opma | popma

4.3. Conepsxanne Ja6opaTopHbIX pabor

Homep
pazmen
a,

Hanmenosanue
paszxena,
TeMbI

Haumenosanne J1260paTopHoii padoTs

Meroger Ouosormyeckmx uccnenosanmit. Kpatkas
HCTOPHA  pasBuTHA  GHomormy, Hanpasnenns
UCCenoBaunit B Guosormy, Yenmexu  m3yuenns
6ropasHooGpasus, Hoctixkenns u TI€PCIIEKTHBEI
H3YYEHHS  OHTOTreHesa, CocrosHue  msywenus
34KOHOMEPHOCTe 3BOMONIK OPTraHHYECKOro Mupa.
Passutie  mMmynomormu H  HMMYHOI'€HEeTHKH.
PazBuTie MOJICKYIIAPHOH 6uonmorun 1 TCHETHKH.
ITepcnextrpnpre HAaIPaBNCHUS Pa3BHTHs Ouonormwy.
Cucremusri IoAxon B OHOTOrHH. CoBpemennag
TEHETHKA " IBOJIIOHOHHAS TEOpHs,
Knaccndrranmonmag npobiema B Guomorun.
Okonoruyeckoe TOHHMaHKWe Mwupa, [ JobansHOCTE
3KOJIOTHYECKHX pobaem 3emim, yrposa
9KOJIOTHYECKHX KaTtactpod mmaHeTs (motennenne
KIMMaTa, HCTOmEeHe 030HOBOMO CJI0s1, nerpananus
3€Mens W t.1.). CoXpaneHme 6nopa31-roo6pa3m -
KIo9eBass  mpobrema g obnactn  oxpamsr

Beenenne,
Bronorus kax
COBOKYITHOCTB
HayK 0 >XHBOIf
pHpoe.
CoBpemennsie
H
MEPCIIEKTHBHE]
€ HallpaBJIeHHs
B Pa3BUTHH
6Hoornu

YposHH OPTaHHU3AIHH KHBOL Marepun. Caoifcta
KHBBIX  OPraHH3MOB, OTIHYAIOLIME HX OT Tej
HEXXHBOIT HIPHPOIE, HX XapaKTepucTHKa,
Onpenenennprit XHMHYECKHH coctas. Kretoumoe
CIPOCHHE.  O6MeH  Bemecrs g SHEPTHUH.
CrocoGHocTs K CaMOpETy Iy, Pasnpaskcnmocts
UBBIX OPTaHHM3MOB, HMEIOMIHX HEPBHYIO cucTemy,
u Ge3 mee. Hacrnencreenmocts, Hamenunsocts, Pocr
M PasBHTHE: WHIMBHIyamBHOE (onTOreHes) wu
9BOJIIOIIHOHHOE (pumorenes). Tumy; POCTOBBIX
Hponeccos. IlenocrHoers n AHMCKPETHOCTh KHBBIX
OpraHH3MOB. Purmuunocts TIpOLIECCOB
KHU3HENCATCTEHOCTH JKHBEIX OPraHu3MOB. AKTHBHOE
U NTACCHBHOE JIBIIKEHHeE,
Pazsurhe HNPeACTAaBICHUE O UBOK Marepumu.
Hayunrie  onpenenenus TOHATHS  <OKHM3HBY i
PazHooOpasue ero TPaKTOBOK. I'nmotessr
[POMCXOKICHHS IKH3HM: KpeanuoHu3Ma, rumoresa
CTAlIMOHAPHOTO COCTOSHHS, THIOTe3a TTAHCTIEPMHH.
Iuroresa abuorenesa ¢ HoCeyIomeit
GHOXHMIUECKo 9BOJIIOLHETH.

Oprauusamus u
bynnamenTam
HEIE CBOHCTBa
JKUBOMH
MaTepuw,

IToHsTHE
(OKH3HBY,
Tunoressr
MIPOHUCXOMIEHK
S KH3HU




Konrpornsras pagora

PyGesxnnrit
KOHTposk Nel

Kierounas reopus CTPOCHHS JKHBBIX OPraHH3MOB,
Crpoenne mnasmarmaeckois MeMOpaHEI: pa3BuTHE
B3ITISI0B H COBpeMEHHEIe TIpEJICTaBIICHHS,
DyHKIMA MeMOpansl. CTpoenue i byHkH
OLHOMEMOPaHHEIX OpraHomoR, Crpoenne n
byHKIIH ABYMEMODPAHHBIX OpraHoHIOB, Crpoenne
" QYHKITHH HEMEMOPAHHBIX oprasomos, Crpoenne
U QyHKIHK AIpa K1eTkH. XpomaTusy. XpoMocoMEr.
Honsrue o kapuorume, AYTOCOMET H MT0J10BEIE
XPOMOCOMEL MuT03. Mejios,

YCIIEXH H3ydeHus CTPYKTYPHO-(YHKIIHOHATBHO}
OPTaHH3ALHH KHBBIX CyTIiecTs, pa3BuTHE
HpeacTaBiennit o nenocToCTH XKHBOH IIPHPO B
KaK mIaHeTapHoro ssrenns, JHCKYCCHH B
TIOHUMaHHH TpoLecca SBOIOMHY 1 1x BITHSHHE Ha
PasBuTHE GHoNoOrHH B XX Bexe,

OCHOBEI
LHTOJIOrHI

poxkapuoter u 9YKapHoTeL. OcobeHHOCTH
KJIIETOYHOTO CTpoeHMs IpoKapHoT. OcobennocTn
KIETOYHOrO CTpOeHHs syKapwoT: pacTenmit,
KUBOTHBIX, TpHOOB. Bromors BHDYCOB Kax
HEKTCTOYHOM (hOpMET skM3HI 1 X 3HaYeHHe,

KIeTOYHOH g
HEKIIETOYHOH
Opra’u3aiHH
JKHBBIX
OpPraHH3MOB
PasmHOxerne 1 OHTOTCHE3 - ONHH M3 BaKHEHIINX
CBOMCTB JKHBBIX OPraHH3MOB. Croco6s1
PasMHOKeHUS. OTIHYHA monoBoro u Gecrororo
bpasMHOXeHus. [lepuonmpr u CTalHH OHTOIeHe3a.
Ob6ume 3aKOHOMEPHOCTH mporeHesa, OcoGennoctn
0BO- " CliepMaToreHesa y 4eJI0BeKa.
Mopdodyrknronansuze " T€HETHYECKHE
OCOOEHHOCTH  ramer, Onnonoreopenme: bassl,
GHonormueckas CymHoCTk. IlapreHorenes u erg
THIIBL.  OMOpHorenes, Hpobnenne. T ACTPYJISITHS,
[mcrorenes u opranorenes. CXoncTso 3apopgmmei
Tpe/icTaBUTENel Pa3HBIX Tpymmn TTO3BOHOYHBIX Kak
CBHIICTENIBCTBO  HX  3BOJLOLHOHHOrO ponctsa.
Ocobennocty SMOpHOHATBHOTO H
HOCTAMOPHOHABHOTO Pa3BHTHS YEJI0BEKa.
Penponykrusmoe 3n0poBse. [Ipuymner HapyIeHuH
MOpuorenese,

Pasmuox)eHME
H OHTOTreHe3

Tectuposanne

PyGexuE1it
KOHTpoJTE No2

4.4. Konrpoasuas pabdoTa (aus 3a0unoi thopmer obyuenus)

1. Pacemorpets 6monormio KaK COBOKYIHOCTB Hayk o MHBO TTPUPOIE, 3aIIOMHKB TabmHIy
Nel. Ha kaxcoe HaNpaBJIeHHe IpuBeCTH IPHMEpEI He MeHee 3 Hayxk.



Tabmnuia No 1
Harrpasenms HCCIIeN0BaHM B 6HOTOTHH

Hanparienue | Hayka | Yro myuser |
V3yuenne pasubx yposnmeir OPraHM3aLHH KU3HH _—

2 | Usydenue Pa3NINYHEIX cHCTeMAaTHYecKpX TPYIIIT )KHUBBIX

. OPTaHH3MOB (110 0GBeKT U3yYeHHS) -_

-—

4 | Usyuenne KOJIIEKTHBHOM XU3HY 1 COOOIIECTB JKHBEIX

OPraHHU3MOB -_

Hayku o paseutim sxusoro —
—

Msysenne npaxtiveckoro HCIIOJIE30BaAHHST

Guomornueckoro 3HAaHHSA

U aHeYIUIOMANH,
Onwmmnre oTimyy OBOTCHE3a U CriepMaTorenesa,

Y10 Takoe oHTOrenes? Onumire ocHoBHEE CTaIHK OHTOreHesa,

Yto Takoe OIIIIONOTBOpeHHE? Oxapaxrepusyiire bazer u Gronoruyeckyio CYTh
OITONOTBOpeHus. SBnenne HapTeHOIeHe3a B XKHBO IIPHPOJIE H eT0 BUpI.

Suns

5. METOIUYECKUE YKA3AHHs| AL OBYHAIOIMXCS 1O OCBOEHMIO
JUCHATLTHHBI

Hucunmmmna «Bronorusy Tperonaercs B Teyenue | CEMECTpa MepBoro roga oGyuenns
(ans oumolt M 3a0umHOK dopm oGyuenns) p BHIIe Jekmii u naGoparoprerx pabot, Ha koToprx
TIPOMCXONHUT OOBACHEHNe, NpakTHYeCKas ACATCNBHOCTE  CTYNEHTOB, ycBoeHHe w IIpOBEpKa
U3yqaeMoro Marepmana, B [PENO/IaBAHMY  MHCHHMIHHEE IPUMEHSIOTCST  00pa3oBaTeNbHEe
TEXHONOTHH: MeTox mpobieMHoro H3IOXKCHHS MaTepualra; CaMOCTOSTENIEHOE O3HAKOMIICH TG
CTYIEHTOB C HCTOYHMKAMH HHopMarin, Hemoms3oBamme HIUTFOCTPATHBHBIX  MaTepHasop
(BunCOQHITEMEL (otorpapun, KOMITbIOTepHBIe Ipe3eHTalHN), 3HaKOMCTBO c
TEPBOMCTOMHHKAMH H HX 06Cy N IcH e,

Hpu  npocnymusanmy JICKIMH CTYNEHTY Heobxomumo b KOHCIIEKTE OTMeuars Bce
B&XKHBIC MOMEHTEI, Ha KOTOPEIX 330CTPSeT BHUMaHHUe TPETIONABATENb, B YACTHOCTH Te, KOTOpEIe

TIOLTOTOBHTE BOTIPOCKT 110 HesicHE MOMEHTaM U 06CYIHTE HX IIperioaBareneM B Hagare
nabopatoproit paGorsr, Ipenonasaremenm S4TUIAHHPOBAHO [IPUMEHEHHe Ha JabopaTopHBIx
3aHATHSAX TEXHOJIOrH PAa3BHBAIOMET0 0GywyeHus, KOJIIEKTHBHOTO B3AHMOZNeHCTBYA, pasGopa
KOHKPETHBIX  cuTyanmii. Ha JabopaTopHex paborax PCKOMEHIlyeTcs  mcnomb3oBanme



A tekymero KOHTpOJIS  ycneBaemocTy obyyarommxes  ounoj dopmer  06yuers
TIpEnonaBaTeneM  ucnonssyercs SambHO-pelitHATOBAs CHCTeMA  KOHTPONS M  omenky
AKaNEMHYCCKON  aKTHBHOCTH, Hostomy  macrosrensmo PeKOMennyeTes  Tmarensho
TpopabatsiBate Marepua AHCIHILIEEL TIPH CaMOCTOSTE b O] pabore, ydacTBoBats Bo Beex

aTTECTALMH (3a4Y€Ty) M BBIIOMHeHMe KOHTPONBHOMH paGoTer (mus 3809HOH opmMEr 00yyeHms).
Pexomennyemas TPYZIOEMKOCTE caMoCTOsTe B HO} PabOTHI NIpencTaniena g Tabiue,

Pexomennyempiii PERAM camocTosTe b Holl padorer

CamocrosiTesroe 3 IEHHE TeM AHCUHITHHE]
Bsenenue. Buonorms kax COBOKYITHOCTE HayK 0 KHBOI

Ipupozne. Cospementkle TIePCIIEKTHBHEIE HallpaBlIeHHs
PasBUTHS OHOMOrHI

OpPTraHH3MOB
PasmHOxenwe 1 OHTOreHEe3
IoaroroBka x J1a60paTOpHEIVM padoranm

(110 2 "aca Ha ka0 3aHSITHE)
IoaroroBka K py6exabIM KOHTDO0JISTM

(110 4 yaca Ha kaxE pyOex)
Ioaroroska x 3aye
“

6.0OH/1 OHEHOYHBIX CPEJICTB JJ14 ATTECTAIIMH 110 AUCHHAILINHE

Pexomenayemasn
TPYAOEMKOCT®, aKkaj. yac,

0YHAA 3a09YHas
Popma POopMa

6.1. ITepeuens OLICHOYHBIX cpeacTs

1. BannsHo-peiirurronas CHCTeMa  KOHTPONS ®  oIeHK: AKaZIEMHYCCKON  aKTHBHOCTH
obyuaromuxcs g KI'Y (st ounoi bopmer 00yueHwus),

2. BaHK 3anaHuit x PYOCKHBIM KORTpossiM Ne 1wt No 2 (st ounoit (hopmer 00yuenmus).

3. Ilepeuens BOIIPOCOB K 3ayery.

4. Oruersr obygaromuxcs mo TabopatopHEmM padoTam.

5. Koutpossuas padora (st 3a04HOI bopmer 06y4eHus).
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6.2. Cucrema 6annnno-pei&mnronoii OLCHKH paGoThI eTyrenTon 10 TucuunInae

(m1st oumoif hopmer o0yuenms)

, Pacnpenenen

Conepxanue
Pacnenene}me Gamios 33 1 CEMeCTp

He 6asios 3a Brmonnenue

CEMECTPEI 1o Bun ITocemny U 3aIuTa Py6exugrit PyGexrsrit
BHJIaM YueOHOI | enpe OTYEeTOB 1o KOHTpOIB KOHTpO1IB
Y4eOHoi PaBoTHI: | jrekrrmii naboparopugr Nel Ne2

paborsr,
CPOKH ciaym
YuebHoif
paboter
(moBomsiTCS
JI0 CBeNeHHSs
CTYIEHTOB Ha
IIEpBOM
yuebHOoM
3aHATHH
Kpurepmit nepecyera
Oannos B Tpanuumonnyo
OLCHKY II0 HTOTam
paboTsI B CeMecTpe u Ha
3a4ere
Kpurepru JomycKa Kk
TTPOMEXYTOYHOH
aTTecTanmumy,
BO3MOXHOCTH Moy yepyy
3a9€Ta aBTOMaTHYeCKy 110
JHCHHAIIIHHE,
BO3MOXHOCTE 0Ty enps
GomycHEIX Gamrop

Bannenag
OIICHKa:

o 8 no 17 L

8
JIEKTIHIL
1o 1
Gary

Ha 16-0jf
Taboparopn
0if pabote

Ipumeya
HHS:

14 paGor o 2

Eaiiia naboparop

HOH pabore

60 u Meree Gayuios — ge 3a4TEHO;
61 u Gosree Hanos - 3a4YTeHQ,

Hns nomycka NPpOMeEXyTOoUHOI arTecTanun (3auery)
obyuaromuiics MO/DKEH Hadparts 110 HTOTaM TekyIero u
PyOexHbIX KOHTpOIICH He Memee 50 Gamios u JIOIDKEH
BEITIOJIHHTE Bce nabopatopHsie paboTer u KOHTpoMBbHYI0
Paboty (s 3a0umoi bopmer oOyuenus),

Jts monyuenny 3da4€Ta  aBTOMaTHyecky Oakanaspy
Heo0X01iMo Habpate B XONe TeKkymei u PyOexHBIX
arrecramnuif g CEMeCTpe He MeHee 61 Ganya,

Io cormacopanmo C TIpernonasareem obyuaromemycs
MOTYT OBITb n0GaByewy; NOTONHUTE b HEIE GaTs (6omycr)
334 aKTHBHOE yyacTpe g HaY9HOH H MeTonmueckoit pabore,
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DopMEI i BH T Y4eOHO}H
PaboTel s
HeyCreBaromx
(BoccranoBMBIIIX CSt 1y
Kypce o6yuerms)
00y9aromuxes s
TIOJTyYeH s HeMOCTarOmUX
Gamnos B konre ceMecTpa

B ciysae, ecnm g TPOMEKYTOUHOH  aTTecTary
Habpama Ccymma MeHee 50 Gamnos, oﬁyqaxomeMycx
HEe00x01mMo Habpats Henocraomee KosmdecTBo Gamros 3a
CUET BBIIOJIHEHHs AOLOIHUTENBHEIX 3a1aHni; JI0 KOHIa
mocennett (3aweTHoOM) menemn cemectpa.  Ilpw  artom
Heobxommmo IIpopaboraTs MATepHal BceX mpomymenmsx
nabopaTopHsx pabor,

DopMEr HONONHHTEBHBIX 33 manHyi] (HasHawaroTCy
TIpernoaBaremenm):

- BBIIOJHEHHE W 3ammyra PONYIMEHHBIX MaGopaTopHsix
Ppabot (upu HEBO3MOXKHOCTH AOTIONHATENEHOO TIpoBeeHs
nabopatopHoii paboTer  mpenomasatens, YCTaHaBIIMBaeT
(opmy ACHIOIHUTENBHONO  3anamuy 0 TemaTuke
NMPONYINEHHO naboparoproit paboTer CamMoCTOsTeIBHO): 2
Oaina 3a nabopaTopryio pabory;

- TpOoXoxneHHe py6Gexnoro KoHTpons (Gammnr B
SABHCHMOCTH OT pyGexa),

JluxBunarms aKa/leMHYECKHX 3alI0/DKeHHOCTeiE,
BOSHHKIIMX  W3-3a paswocry g Y4eOHBIX mmanax pH
nepesone  mny BOCCTAHOBIIEHHH,  mpoBomTCy myTem
BBIONHEHHS TonONHmTe D HEK 3aJjaHuil,
KOTOPEIX ollpenensercs IperofaBareenm,

PyGexusrii KOHTpormb No 1 nipoBommres » dopme mHCcEMeRHOj KOHTPONILHOMH paboTkL,
py6exHbIH KOHTponme Ne 2 - g dopme mHcEMenHOO TCCTHPOBaHHS. Kaskprii PyOexHETt

MHHYT.

Pesynprarsr TEKYIIETO KOHTPONS ycmeBaemocTy M 389CTa 3aHOCATCA mpemoxaBatenem g
3a4ETHYIO BEIOMOCTb, KOTOpast ciaercs B OPTraHU3alHOHHEL OTHeN MHCTHTYTa B JIeHE 3a4eTa, a
TaKXXE BBICTABIISIOTCS B 3aUCTHYIO KHIXKKY 0Gyqaromerocy,

6.4. Ipumepn: OLCHOYHBIX CPEACTB JIs PYOemKHBIX KOHTpOTCH 1 3agera
Ipamepnrre 3aaHUS PYOeKRHbIX KOHTpoOJIeH (st oumofi hopmer 00yuenus)
Py6esxnnrii KOHTPOJB No 1 (KOHTPOILHAS pabora)
1. Jaitre Gronornueckue OIPENENCHUSI HOHSITHSM «POCT» U «pasBUTHe),
2. Kakue Tamer POCTOBBIX TIIPOLECCOB BEI 3HAeTe? [Ipusenure CXEMBI, (GOpMYIBI pasHpIx
THIIOB H YK&XHTE, IS pocTa Kakmx GHomorHuecknx cucren XapaKTepeH NaHHEIf Ty,

3. Yro Taxoe HacIenCTBEHHOCTE | H3MEHYHBOCTE?
4. Kakwme Bujp Pa3sIpa)xuMOCTH JXHUBEIX OPTraHH3MOB BaM M3BeCTHE? Omumure px.
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5.Kak cootrocsTes APYT ¢ JAPYrom NOHSTHS “KIIETKa», «TKaHbY W «oprasy. Jlaiite
ONPENeNICHHUS ITUM HOHSITHSIM,

6. YeM ommmuarorcs Mexny coboif cucrema opramos u aurapar  opranos? Ilpusemure
IPHMEPEL.

7. YeM oTmruarorcs MEXIY cobolt momymsmus, 6uonenos u Guoreonenos, [IpusenuTe
IPHMEPEL.

8. Yro rakoe Grochepa? Omummure ee TPaHHIIEL.

9. HasoBuTe omno u3 croticrs KHBBIX OPTaHH3MOB, KOTOpoe 3aKIIOYAETCA B CHOCOOHOCTH

OGMEHHBIX TTPoLEeccoB Ha TIOCTOSHHOM YpOBHe,
10. Kaxam repmumonm 0Bo3HauaeTcs coBokymHOCTE OPTaHM3MOB Da3HBIX BHOB pasmHdHOl

OpraHH3MOB,

13. Ilepeuncure YPOBHH OPraHM3auuy XH3HH, HauuHay ¢ HH3IIEero.

14. Packpoiite CYHIHOCTB IHIIOTE3bI TAHCIIEpMHH,

15. B.M. Bepnanckuit nucan: «Kusub Ha 3emme 6Gpoma Beerna. Bpems cymecrsosanms
IUIAHETBL - 9TO JIMINE Bpewms CYICCTBOBAKMS HAa HeH KH3HW. JKusmp TE€OJIOTHYECKH
(Traserapro) Beuna, Bospacr miamers: Heonpenemmy. TTosuun kaxoi THIIOTE3BI O
TPOHCXOXKIIEHNHN XH3HH Ha 3enie OCBCIICHBI B 9TOM BBICKa3BIBAHMK?

16. . DBmremsc ONPCHCIMI  KM3HB KaK  «Crocof CYIMIECTBOBAHHS  GEJIKOBEIX Teln,
CYIIECTBEHHBIM  MOMEHTOM KOTOpOro  siBiseTcs mocTosHEBNT  obMen BEIIECTE ¢
OKPYXKAIOWIEH HX BHeIIHel TPUPOJIOH, pHYeM ¢ npekpamenuen 9TOro o6MeHa BelrecTs
[PCKPAMIACTCS M KHU3HB, UTO PHBOLMT K Pa3oxermio Genkay. Kakue cpolicrpa JKHMBOH
MAaTCPHH YIIOMSHYIT aBTOp B 3ToM ompeneneHun?

17. M.B. BonbkenmTeity ONPENEITHII KHBEIE Tela Kak OTKDBITEIE, camoperyimpyromuecs u
CaMOBOCIPOU3BOIAIIHECS CHCTEMEI, TOCTPOEHHbBIE 3 Guononumepos - Gemxos n
HYKJICHHOBEIX kucOT. Kakne cmoficrsa HHBOH MaTepuu YIOMSHYII aBTOp B 3TOM
onpeneneHun?

PyGexnprii KOHTPOJIL No 2 (TectupoBanme)

1. CoBpemennas MOJIENb IIa3MaTHYeCKO MeMOpPaHE! Ha3bIBACTCS:

a) 6yTep6poHas MOJIEIIB; B) OeITKOBO-KMpOBas MOJeb;

0) 6emc0}30-nnnpumo-ymenozman MOZIEN.; T) A IKOCTHO-MO3aHIHAs MOJIEIIb.
2. Opranonj KJICTKH, OTBETCTBEHHBI 33 CHHTE3 OEJIKOB:

a) SHIOIIa3MaTHYeCKas CeTh, B) pHGOCOMET;

6) m30coMEr; I') METOXOHAPHH.
3. XpoMocomsr kieTkn HAaXOMATCS B:

a) QUTOIIasMe; B) KIIETOYHOM COKe;

6) supe; T) MEXKJIETHHKAX.

HEONArONPHATHEIX yCnoRmsx:
a) OYKOBaHHe; B) parmenTanus;
6) cropoobpazosanie; T) IIH30TOHHSL,
5. Ilpu xaxoM criocoGe Gecrionoro pasmuokerns Ha MAaTCPHHCKOM KIeTke 06pasyercs BEIPOCT,
KOTOPBIH 3aTeM OTHENsICTCS 1 CTaHOBUTCSI CAMOCTOSTENBHEIM OpPraHH3MOM:
a) OYKOBaHwe; B) {parMenTarus;
6) cropoo6pasosanue; T') HIH30TOHHUSL.
6. Ilponece o6pazosanus 3PEIbIX KEHCKHX IIOJIOBBIX KIIETOK Ha3BIBAIOT:
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a) raMeTOreHe3oM; B) CIICpPMATOTEHE30M;

0) oBorenesom; T) OIUIOZOTBOPEHHEM,
7. Ilporece 00pasoBanus 3pepx MYMCKHX TIOJIOBEIX KIIeTOK Ha3BIBAIOT;

a) ramMeTorenesom; B) CIIEpPMaTOreHe30M;

0) oBorenesom; I) OILTOXOTBOpeHHeM.

8. Turr  knerounoro ACICHUS, B pesyispTare KOTOporo nmouepnme gnerky HOJIy9aroT
TeHCTHYeCKHit MaTepral, HaeHTHIHbL TOMY, KOTOpBIi COZepxamest B marepumHcKoif

KIIeTKe:
a) nenenue wa ZIBOE; B) MHTO3;
0) amuTo3; r) Meifos,

9. Tun kmerounoro ACTICHASL, I KOTOpOM w3 TIEPBHYHO NMILTONAHBIX KTeTox obpasyrores
TallTONITHBIE, T.€. IPOUCXOTHT PeRyKums qucma xpomocon:
a) nenenne Ha JIBOE; B) MHTO3;
6) amuTO3; T) Meiios.

10. ®asa muro3a, XapaKTepH3yiomascs pacxoxiennem xpomarmy i TIPOTHBOTIONOKHEM

a) mpocgasa; B) aHa(aza;
0) metagasa; r) Tenogasa,

11. Paza MHTO33, XapaKTepu3yiomascs CIHpanusanmeii XPOMOCOM, HCYE3HOBEHHEM SUIPBILIEK
H HaqamoM $opmuposanms BCPETeHaA eeHus:

a) npodasa; B) anajdasa;

6) meragaza; r) Tenogasa.
12. TTon 6ynymero peGerka popmupyercs 5o BpeMsI:

a) 3avarus;

6) uddepernmposky TOHa;
B) muddepernposky BHYTPEHHHX TOJIOBBIX OPraHoB;
r) mddepernupopky HAPYKHEIX I10JIOBBIX OpraHoB,
13. B pesynbrare OOTreHe3a ¥ CriepMaTorenesa obpazyrotes COOTBETCTBEHHO KJIeTKH:
a) 4 stitnexeTky 1 4 crepmarosoma; B) 3 stifuekseTky 1 4 CIIEPMATO30Ha;
0) 1 sitnexerxa i 4 CriepmMaTo3ona; r) 1 siinexnerka u 1 CIICPMATO30H],
14. B monoBerx kierkax rony6s comepxxutes 40 Xpomocom. Ckombko xpomocom HMeeTcs B
COMaTHYeCKHX KITeTKax roiry0s?
a) 10; B) 20;

15. B comarmueckix KICTKaX OKyHA conepxutcs 28 XpomocoM. CKombkO Xpomocom
TIOJIOBEIX KJIETKAX OKyHs?

a)7; B) 14;
6) 28; r) 56.
16. Kak HassBaercy COBOKYITHOCTb UHCITa, PasMepoB u Mop(hoorun XpomMocom?
) OHTOTEHes; B) IIpOTeHes;
6) Mopornu; T) KapHOTHII
17. Sran OHTOT€He3a, B pesymbrare KOTOpOro  sapomeim  cramosmTcy MHOT'OCIIOHHEIM,
Ha3bIBACTCS;
a) IporeHes; B) IpoGienye;
0) ractpymsrns; I) THCTOTeHes,

Npumepnbiit nepewens BOIIPOCOB K 3avery

1. Buomorms kak COBOKYIIHOCTh HAYK O KHBOI Ipupone. Hanpapnenns HCCTIeIoBaHuit B
6uosorun.

2. CoBpemenHbIe 1 IICPCTICKTHBHbIE HAIIPABIICHHs B Pa3BuTHH GHonoruu B XX peke.
3. Mertozer OHomormueckiy HCCIIEI0BAHMI,
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YPOBHEM opranmzamiy xupoi MaTepuH.

CaoticTBa sxnBbIx OPraHU3MOB: OCHOBHEIE 1 BTOPOCTEIIEHHEIe,

I'umotesst nponcxoxrenns XKH3HH,

PasnooGpasue nonsTis OKH3HH» H HX TPAaKTOBKA.

Knerounas TEOPHS CTPOSHHMS KHUBBIX OpraHusMoB. Passutme Barmsnos u COBpPEMEHHEIe

TIOJIOXKEHHUS KIIETOYHOT TEOPHH.

9. Crpoenne TTA3MaTHYeCKOH  MeMGpaHsr: PasBuTHE  B3rISIMOB W COBPEMEHHBIE
IpencTaBienus. OyHxrmn MeMOpaHsEr,

10. Ctpoenue u byukumr OZHOMEMOPAHHBIX OPraHoMIOR.

11. Crpoenue u byHKIIH ABYMEMOPAHHEIX OPraHOM 0B,

12. Crpoenne u byHKIHEN HEMEMOPAHHBIX opraronos,

13. Ocobennoctn KJIETOYHOrO CTpOeHus TIPOKApPHOT.

14. Oco6ernocTn KIJICTOYHOTO CTPOEHHUS pacTenuii,

15. OcobernnocTH KIJIETOYHOTO CTPOCHHS JKHBOTHbIX,

16. Ocobennocrn KIIETOYHOTO CTPOEHHS TPHGOB.

17. Buonorus BHUPYCOB.

18. Crpoenmne u dyHKIHHK spa KeTkn, XpoMarun. Xpomocomsr.

19. ITonarwe o KapHOTHIIE. AYTOCOMBI 1 101T0BEIE XPOMOCOMEI.

20. Croco6w!1 pasmuoKenms OPraHU3MOB.

21. Onrorenes u ero 9TAIIbI.

22. T'ameTorenes. OTiryne CIICPMATOreHE3a OT 0oreHesa,

23. OcoGennoctn SMOpHorenesa yenopexka.

PN w

6.5. ®ony onenoumpIx CpexcTB

Homuenit Gank sananui JUIZ TEKYLUETO, pyGesxHBIx KOHTpone#l W mpomexyTounoi
aTTeCTallu 10 MHCIMIIIHEE, TIOKA3aTeNH, KPHTEPHH, IIKaTLT OUCHHBAHHS KOMIETEHIHiL,
MCETOMHYECKHE  MaTepualtsl, OTPENIENSIONIHe  poLe/TyphI OLCHUBAHKA  06paszoBaTeIbHEX
Pe3yNBTATOB, IPHBEIEHE] B yueOHO-MeTo MY cKOM KOMIUICKCE THCITUILIMHE],

7. OCHOBHAS{ M AONOJTHUTEJbHA ST YUEBHAS IMTEPATYPA

7.1. OcHoBRas y4eGnas JIHTEpaTypa

2. Tettnop JI. Buosnorus: s 3 . [OnexrponHsi pecype]:/ Tetinop JT., T pue H.,, Crayr V, M.:
BHUHOM, JlaGoparopus 3HaHwmii, 2013,

7.2. Jononunrensuas y4ueGHast mureparypa

1. Arnpeesa T.A. Buonorus: Yuebn. nocobue / T.A. Amnppeesa. - M.: PUOP: HNHOPA-M,
2018.-241¢c. - Hoctyn u3z 35C «Znanium.comy.

2. KasakoBa M.B. CoBpemenngre IpoBieMs! GHONOTHE: Vye6y. nocobue [DnexTponrusrii
pecype] / M.B. Kasaxosa, - Pszanb: PTY um. C.A. Ecennna, 2019. - 156 ¢, - Jocryn u3
3BC «Jlanby,

3. Hexpacosa MU, Ocrogk UHTONOTHY M GHMOJIOrHH pasBuTHs [SnexTporHbri pecype]:
yuebHoe nocobue / MU Hexkpacoga, - CraBponons:; ATPYC; 2008. = 152 . - Hocryn u3
9BC «Znanium.comy.
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KU3HH Ha 3emite: VuebHuk [OrexTpornsi pecype] / A.B. IIpucHziit, - M.: KonocC, 2013. -
351 c. - Jloerym u3 DBC «Koncynpranr CTY/IEHTa.

8. YUYEBHO-METOIUYECKOE OBECIIEYEHHUE CAMOCTOSITEJILHOJ
PABOTBI OBYYAIOIIUXCS

1. Cecapenxo H.A. Ochoggr OHoNOrHH pasmHOKeHHs W PasBUTHA: Y4eGHO-MeTomHuecKoe
nocobue / H.A. Crecapenxo, T'.B. Konyparos, B.B. Cremanumun. - 2-e H3I. -
CaHKT-HeTepGypr, 2020. 80 c. - Hoctym u3 3BC «JTamsy.

2. Yebbmrer H.B. bronorust. Crpasoynnx: Yueb. mocobue [OnexrponnErt pecype] / H.B.
YeOpumes, I.C. T y3ukxosa, [0.5. Jlazapesa, C.H. Jlapuna. - M.: T SOTAP-MeaHa, 2011. -
416 c. - Hoctyn u3 DBC «Koncynbrant crynentay.

9. PECYPCBI CETH JIHTEPHET», HEOBXOIUMBIE 1151 OCBOEHSI
JUCTIATLIMHEL

L | www. nre. edu. ru Buonoruueckas KapTuHa  Mwupa. Paznen
KOMITBIOTEPHOTO  y4ebHuKa, paszpaboranHoro »
Mockosckom TOCYNapcTBEHHOM — OTKpEITOM
YHHBEPCHTETE

h

ttp://www.examen.ru/add/School- OHIUKIIOIe ust ne-akro / EcrecTrennsie HayKH /
Subjects/Natural-Sciences/BioIogy OObmas Guomnorns / Hcropus Guomormm

/8032
3. http://Www.sbio.info/list.php?c=bi Best Buonorus: Bes Gronorms - CoBpemennast
ohist Guosorus, mayusse 0630 DB, HOBOCTH HAYKH

http://www.lomonosov-fund.ru/enc Qonn 3manmit «JloMOHOCOR) - OBomonuonHas

OHosIoTHs
WWW. schooleity. by
6. | www.window.edu.ru Enuroe  okmo Z0CTyma K oOpasoBaTelbHBM

pecypcam MHTepHeTa 1o 6vooruu
Odummansueri cagir Buonormyeckoro daxynsTeTa
MI'Y

HWnteprer-xypran o Hayke (6nonorus)

http://www.bio.msu.ru

https://postnauka.ru/themes/biolo g

y

http://elibrary.ru Hayunas snextpornas Bubsmoreka eLIBRARY

10. ”HOOPMAIIMOHHBIE TEXHOJIOTUH, ITIPOT PAMMHOE OBECIIEYEHUE U
HH®OPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI

Tpu  9gremmu  nexmmit HCIOIB3YIOTCA  ClIaiiIoBBIe NIPE3CHTalHH. MHHUMATLHEIE
TPeOOBAHUS K ONEpPaLHOHHON CHCTEeME M HPOTpaMMHOMY  ofecreuenno KOMITBIOTEpa,
HCII0JIB3yEMOr0 IIPH TIOKa3e Claii0BEIX peserTanmi: Windows XP, Foxit Reader Pro BEPCHS
1.3,

11. MATEPI/IAJII)HO-TEXHI/I‘IECKOE OBECIIEYEHHE AUCHUILIHHEI

MyneTumennitnoe obopynoBanue (mepenocHoit ICPCOHANBHBIA  KOMIIBIOTED,

MYIBTAMETHEHELH IpoexTOop, MYyIIbTHMEIIUHHBI 5Kpaw).
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12. 1A CTYJIEHTOB, OBYYAIOUIHUXCS C HCIIOJIb30BAHUEM
JAUCTAHIIMOHHBIX OBPA3OBATEJILHBIX TEXHOJIOr At

Ilpr  wcnone3oanmu SIEKTPOHHOTO  0fyueHms (30) u  mucTaEMHOHMEX
006pazoBaTebHbIX TexHonorud (JIOT) zamsTHS TOJTHOCTBIO HJIH YacTHYHO IIPOBOJATCS B
PokuMe  oHNalH. OO0BeM JHCIHIIMHET M paclpencieHue Harpysku 1o BH/IaM pabor
CooTBeTCTBYET M. 4.1, bacnpenenenue 6Gamior COOTBETCTBYET 1. 6.2 1mHGO MosKer OBITE
MCIIOIB30BaHO B COOTBETCTBHE c PCLICHHEM Kadenpst B cnygae Hepexona vHa 30 u JIOT B
nponecce oOydeHus. Permerme Kadenpsr 06 HCTIONE3YEMBIX  TEXHONOTHAX M CHCTeMe
OLUCHUBAHUS  OCTHIXKEHHIT obyualomuxcst mpumensiercs C YYCTOM MHEHHA Bemymero
TIpeNoJaBaTeNs. i JOBOMHTCS 110 obyqaommxcs,
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IMPUJIOXEHUE |

AHHOTaNus K paGoyeif TPOrpamMme THCIHIIHEEL
«Buosorusmy

obpaszoBatensuoj TTPOTpaMMEI BeIcInero o0pa3zoBanms —
TIporpammsl Gakanaspuata
05.03.06 «Ixomorns u pHpoION0JIB30BaHH ey

Hanpasnernocrs (mpoduns): «Yupagnenune IKOJIOTHYECKHMH CHCTeMAaMy

Tpynoemxocrs AUCUMIITHHEL: 4 3a4eTHEX CAMHAIET (144 axanemmueckmx YacoB)
Cemectp: 1 (ounas ¢bopma o0yuenns), 1 (3a0unag tbopma obyuenmus)
Qopma TIPOMEXYTOYHOM aTTecTaruy: sayer

Conep:ranne AHCHHIITHHBI

Brosnorus kax COBOKYNHOCTE Hayk 0 HBOif Ipupoxe. CoBpeMeHnbIe 1 TIePCIEKTHBHEIE
HAlUpPaBICHHS B pasBHTHH Oronornn.  Metopr Suonornueckux HCCIIeNoOBaHuE. VpoBuu
OPTaHU3AIHH JKHBOH Matepun. CBOHCTBA skuBEIX OpraHH3MoB. IToHsTHE «xm3HBY K ero
TPaKTOBKH. [ mroTesp; TIPOMCXOXICHHS 3ku3HH  OCHOBET nuronoruy. Kierounag Teopus
CTPOCHHUA JHBBIX OpPraHU3MOR: PasBUTHE B3IIISN0B U coBpemenmye nonoxerns. Crpoenue u
byHKIIHYE MIa3sMaTHYeCK ol MeMOpaHsr, Crpoenne byrKIHA OZHOMEeMOpaHHBIX,
ABYMEMODaHHEIX p HEMEMOpaHHBIX  opranomos, Crpoenue u  Qymxmmn A1pa  KIETKH.
Xpomarum, Xpomocomer. TTorsTue O KapHOTHIE. AYTOCOMET 1 110110BBIE XpOomMOCOMEL MuTo3,
Meiios. Tlpokapmornas u OYKApUOTHAS  OPraHu3aNMs KHBBIX OpranusmoB. OcobeHnocTH
KJIETOYHOTO cTpoeHMs Ipokapuor. OcobenHocTH KIICTOYHOrO cTpoerus bacTeHuH, )XUBOTHEIX 1
rpuboB. Buomorms BHPYCOB Kak HekIeTouHolt Gopmer xmamy, PasmHOxenue, Croco6s1
Pa3sMHOXeHHs. OHToreges, Hepromer u  cragun OHTOTeHe3a. Obmue 3aKOHOMEPHOCTH
liporenesa. OcobernocT 0Bo- 1 CIepMaToreHesa, Mopdodyrknmonansupe M T€HETHYECKHe
O0COOEHHOCTH MONTOBEIX Knetox. Onmonorsopenue: dassl 1 GHonorHueckas cyTb. Ilaprenoresnes
1 CT0 BHIBL OMOpHOHATEHOE pasBHTHE. [/Ipobienue, T acTpyisuus. ['ucroreres u oprarorenes.
OcoGennoctu 3MOpHOTeHe3a YemoBeka.
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