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1. MACIIOPT PABOYEWM ITIPOI' PAMMBI buoJjiorus

(HazeaHnue yueOHOU OUCYUNIUHBL)

1.1. O6nacTs npuMeHeHNst IPOrPaAMMbI THCUHUILIHHBI
Pabowas mnporpamma aMcUUIUIMHBL (#ajee — paboyas TporpaMma) SBISETCS YaCThIO

OCBOEHMS ITPOrpamMM MOJATOTOBKU CIIEHUATIUCTOB cpenHero 38eHa B coorBercTBUM ¢ PI'OC CIIO no
crenuanbHOoCcTH: 54.02.08 TexHuka u uckycctBo oTorpadun
Lenu u 3agaun JUCHUILIAHEI.

Heab: dQopmupoBanue y CTYIEHTOB TMPEICTABICHHUS O CTPYKTYPHO-(QYHKIIMOHATHHOU
OpraHM3aINH )KUBBIX CHCTEM Pa3HOTO PaHTa KaK OCHOBBI MPUHSATHS PEIICHUN B OTHOIICHUU 00BEKTOB
KUBOU MPHUPOABI U B MPOU3BOJACTBEHHBIX CUTYAIUSX.

3apaumn:

1) chopmupoBaTh MOHMMAaHHE CTPOCHHUS, MHOTOOOpa3Usi W OCOOCHHOCTEH MKHUBBIX CHCTEM
Pa3HOr0 YpOBHS OpraHU3aIlH, 3aKOHOMEPHOCTEH MPOTEKAHUS OMOJIOTMYECKUX MPOILIECCOB U SIBJICHUIN
B OKpY)Karollel cpene, LEeIOCTHOM HAayyHOW KapTUHBI MUpPA, B3aMMOCBSI3M W B3aWMO3aBUCHMOCTHU
€CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHHS ONpPEIENSITh *KUBble OOBEKTHl B MPUPOJE; NMPOBOIUTH HAONIONEHUS 3a
9KOCHUCTEMaMH IS BBISIBICHUS E€CTECTBEHHBIX M AHTPONOTEHHBIX H3MEHEHMM, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOJIOICHUH,

3) chopmupoBaTh HABBIKM MPOBEACHHUS MPOCTEHININX OHOJOTHYECKHX SKCIEPUMEHTAIBHBIX
UCCIIEI0OBaHMM ¢ coOII0IeHNEM MTpaBul 0€3011acHOTr0 o0pallieHus: ¢ 00beKTaMH U 000PYA0BaHUEM;

4) pa3BUTh YMEHHMs HCIIOJIB30BaTh MH(POPMAIUIO OUOJIOTHYECKOTO XapaKTepa U3 Pa3IUYHBIX
HUCTOYHUKOB;

5) chopmMupoBaTh YMEHHSI POTHO3UPOBATH MOCIEACTBHS CBOCH ASSITENFHOCTH 110 OTHOIICHHUIO K
OKpY>Karole cpeze, COOCTBEHHOMY 370pOBbIO; OOOCHOBBIBATh M COOJIOATh MEPhl NMPOPUIAKTUKH
3a00JIeBaHUH.

6) chhopMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHXKEHUN OMOOTUYECKON HAyKU U TEXHOJIOTHIA B
MPAKTUYECKOW JIESITEIbHOCTU YEJIOBEKAa, Pa3BUTHUM COBPEMEHHBIX MEIMIIMHCKUX TEXHOJOTUM U
arpoOMOTEXHOJIOTHA.

3HaTh:
- MECTO U POJIb OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUS;
- coJiep’KaHHe OCHOBOTOJAraloluX OMONOTHYECKUX TEPMUHOB M TMOHSTHI: JKWU3Hb, KIETKA, TKaHb,
opraH, OpraHu3M, BUJI, TIOMYJISIIIUS, YKOCHCTeMa, OnorieHo3, ornocdepa; meTabomm3M (0OMEH BEIIECTB
W TpeBpalieHue »SHEPruM), TOoMeocTa3d (caMoperymsius), OumocuHTe3 Oenka, CTPyKTypHas
OpraHu3alusi  KUBBIX  CHUCTEM, JUCKPETHOCTb,  CaMOPETYJSLMS,  CaMOBOCIPOU3BEJEHUE

(perO,Z[yKI_II/ISI), HACJICACTBCHHOCTb, HU3MCHYHMBOCTb, OJOHCPro3aBUCUMOCTb, PpPOCT U PA3BUTHUC,



YpOBHEBAsl OpraHu3alus;
- cojiep’KaHNe OCHOBOIMOJIATAIOIINX OMOJIOTHYECKUX TEOPUN U THIOTE3: KJIETOYHOH, XPOMOCOMHOIA,
MYTAaLHOHHOMW, DBOJIIOLIMOHHOMN, IIPOUCX0KICHUS )KU3HU U YEIIOBEKA;
- OCHOBOIMOJAraromue OMoJorHuecKue 3akoHbl U 3akoHomepHocTH (I'. Menpgens, T. Moprana, H.U.
BasuiioBa, 0. I'exkens, ®. Mrosiepa, K. bapa), rpanulipl HX NpuMEHMMOCTH K KUBBIM CUCTEMAM;
- OCHOBHbBIC METOJ[bl HAy4yHOI'O IO3HAaHUS, UCMOJIb3yeMble B OMOJOrMH: HAONIIOJIEHHS W ONMCAHUS
KMBBIX CUCTEM, IIPOLIECCOB U SIBJIICHUI; OpraHU3aL1IO U MPOBEICHUE OMOJIOTHYECKOT0 SKCIIEPUMEHTA ;
- NpPU3HAKK BUPYCOB, KJIETOK IPOKAPHUOT U OSYKApUOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHu3MOB, BUJOB, OMOTEOIEHO30B M HKOCHCTEM; OCOOCHHOCTH IPOLECCOB OOMEHA BEIECTB U
IPEBpallieHUs] SHEpruu B KJETKe, (OTOCHHTE3a, IIACTUYECKOTO M HHEPreTHUecKoro obOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a,
-METO/UKY pellIeHNs OMOJOTMYECKUX 3a/1ay, COCTABIISITh FTEHOTUIINYECKUE CXEMbI CKPEILIMBAaHUS IS
Pa3HbIX TUIIOB HACJIEIOBAaHUS IPU3HAKOB Y OPraHU3MOB, COCTaBJISATh CXEMbl IIEPEHOCA BELIECTB U
SHEpPIruy B FKOCUCTEMaX (LeNH MUTAHUS, TUIIEBbIE CETH)
-  KpUTHYECKH OLEHMBATh HMHPOPMALMI0  OHOJOIMYECKOIO  COJEp:KaHUS, BKIFOYAIOLIYIO
TNICEB/IOHAYYHBIC 3HAHMUS M3 PAa3IMYHBIX MCTOYHHKOB (CpPEICTBAa MaccoBOW HH(OpMAIUH, HAYYHO-
NOMYJISIPHBIE MaTepUasbl); UHTEPIPETUPOBATh ITUUYECKUE ACHEKThl COBPEMEHHBIX HCCIIEOBaHUI B
Ouosnoruu, MeauIMHE, OMOTEXHOJIOTMH; PAacCMaTPUBATh IJI00AJIbHBIE 3KOJOIMUYECKHE IMPOOJIEeMbl
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO ITO3ULUIO;
- co3JaBaTh COOCTBEHHBIC NUCHMEHHBIC W YCTHBICE COOOIICHHS Ha OCHOBE OHMOJOTHYECKOU
MH(pOpMallMU U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh NOHATUNHBIN anmnapar OMoJ0run
Ymersn:
- UCIIOJIb30BaTh OCHOBOIIOJIAratolye OMOJIOTHYECKHEe TEPMHUHBI U MOHATUSA: JKU3Hb, KJIETKA, TKaHb,
OpraH, OpraHusMm, BUJl, MOMYJISALHKA, IKOCUCTEMa, OUOIIeH03, Ouocdepa; MeTabosin3M (0OMEH BelIeCTB
W TpeBpalieHue »SHEPruM), ToMeocTa3d (caMoperymsius), OumocuHTe3 Oenka, CTPyKTypHas
OpraHM3alysl  JKUBBIX  CHCTEM, JIUCKPETHOCTb,  CaMOpPEryJslus, CaMOBOCIPOU3BEICHUE
(penpolyKuMs), HaclIeACTBEHHOCTb, H3MEHUUBOCTh, HHEPro3aBUCHUMOCTb, pOCT U pa3BUTHE,
YPOBHEBAsl OpraHU3alus;
- WCIIOJIb30BaTh Ouosiornyeckue 3akoHbl U 3akoHomepHoctu (I'. Mennens, T. Moprana, H.U.
Basuiona, O. ['exkens, ®. Miomepa, K. bapa), rpanuiisl ux npuMeHUMOCTH K KHUBBIM CUCTEMAM;
- COCTaBJISITh CPAaBHUTEIIBHBIE XapAKTEPUCTUKHU IIPU3HAKOB BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHUOT;
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB, OHOTEOIICHO30B U 3KOCUCTEM;
OCOOEHHOCTH MpOLIECCOB OOMEHa BELIECTB W MPEBPALLEHUS SHEPruu B KIETKe, (OTOCHHTE3a,
IJIACTUYECKOTO U SHEPTreTHUEeCKOro oOMeHa, XeMOCUHTE3a, MUTO3a, Mei03a,
- pematb  OMOJIOTMYECKHE 3a[ayi, COCTABIATh T€HOTUIIMYECKUE CXEMbl CKPELIMBAHUS Ul Pa3HbBIX

TUTIOB HACJICAOBAHUA IMMPU3HAKOB Y OPraHNU3MOB, COCTABJIATE CXEMBI IIEPCHOCA BCUICCTB U SHCPIruu B



AKOcHCcTeMax (1T MUTAHUS, TUIIEBLIC CETH)

-  KpPUTHYECKH OICHHBATh HMHQPOPMAIUIO  OUOJOTUYECKOTO  COACPXKAHUS, BKIIOYAIOIIYIO
TICEBJIOHAYYHBIC 3HAHUS W3 PA3JUYHBIX MCTOYHUKOB (CpeICTBa MaccOBOW HHGOpPMAIMH, HAY4IHO-
MONYJISIPHBIE MaTE€pUaJIbl); HHTEPIPETUPOBATh ITUUECKHUE ACIIEKThI COBPEMEHHBIX HCCIEIOBAaHUN B
OMOJIOTUHN, MEIUIMHE, OWOTEXHOJIOTHMH; pacCMaTpUBaTh TIO0ATbHBIC IKOJIOTHYECKUE MPOOIEMBI
COBPEMEHHOCTH, ((OPMUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO TTO3UIIHUIO;

- co3/JaBaTh COOCTBEHHBIC THCHMEHHBICE W YCTHBIC COOOIIECHHMsI Ha OCHOBE OWOJIOTHYECKON

I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHHKOB, I'PaMOTHO MCII0JIB30BATh MOHATUHHBINA arapar ouoaoruu

1.3. KosinuecTBO 4acoB Ha OCBOEHHE InporpaMmmbl AUMCHHUILIAHBI! (6 coomeemcmeuu ¢

VUEOHBIM NIAHOM 00PA308AMENLHOU OPeAHU3AYUU (VUPEHCOEeHU).

Bcero — 52 vaca, B TOM 4HCIIE:
MaKCHMaJIbHOW y4eOHOW Harpy3ku oOydarommxcs — 52 vaca, BKJIIOYas: 00S3aTeIbHONW ayIUTOPHOU

y4eOHOI Harpy3ku oOydaronuxcsi 52 yacoB; CaMOCTOATENIbHON paboThl oOyuatomuxcs 0 yacos.



2. PE3YJIBTATBI OCBOEHUA JNCHUIIJIMHBI

PGBYJ'IBTaTOM OCBOCHU pa6oqel71 nmporpamMmbel  JUCHUILUIMHBI  SABJIACTCA  OBJIAJICHUC

obOyJaronuMcs BuIoM AesiTeabHOCTH B cooTBeTcTBHH ¢ PI'OC CIIO no cnenuaibHOCTH:

54.02.08 Texnuka u UCKycCcTBO (poTorpadum

HaumenoBanue pe3ynpraTa 00y4eHHs

3HaTh

- MECTO U POJIb OMOJIOTHH B CUCTEME HAYYHOTO
3HAHHS;

-COJIep >KaHUE OCHOBOITOJIATAIOIIUX
OMOJIOTMYECKUX TEPMHUHOB U MTOHSITUMN: YKU3Hb,
KJIETKa, TKaHb, OPTaH, OPTaHU3M, BH/I,
TIOTTYJIATINS, DKOCHCTEMa, OMoIieH03, Obrochepa;
MeTabom3M (0OMEH BEIISCTB U MPEBpAIICHUC
9HEPIUM), TOMEoCTas (caMoperyJsius),
OmocuHTe3 OenKa, CTPYKTypHasi OpraHu3aIus
JKUBBIX CUCTEM, TUCKPETHOCTh, CAMOPETYJISAIINS,
CaMOBOCIIPOU3BEICHHE (PEITPOAYKIINS),
HACJIEICTBEHHOCTh, N3MEHYUBOCTD,
SHEPTrO3aBUCHMOCTb, POCT U Pa3BUTHE,
YpOBHERBas OpraHu3aIus;

-Cco/iep KaHre OCHOBOITOJIATAIOIIINX
OMOJIOTHYECKUX TEOPUH U THITOTE3: KIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOM, SBOJIIOLIMOHHOM,
IMPOUCXOXKACHUA JKU3HU U YCJIOBCKA,

- OCHOBOTIOJIATAIOIINE OMOJIOTHYECKUE 3aKOHBI U
3akoHoMmepHocTH (I'. Mennens, T. Moprasna,
H.W. BaBuiona, 3. I'ekkensi, @. Miomepa, K.
bapa), rpaHuIbl BX TPUMEHUMOCTH K KUBBIM
CHUCTEMaM;

-~OCHOBHbIC METO/JIbI HAYYHOT'O ITIO3HAHUA,
WCTIOJIb3yeMbIe B OMOIIOTHUH: HAOIFOIEHUS U
OTIMCAHUS )KUBBIX CUCTEM, TIPOIIECCOB U
SIBJICHUI; OPraHU3aI[UI0 U POBEJICHUE
OHMOJIOrMYECKOr0 SKCIIEPUMEHTA ;

-TIPU3HAKW BUPYCOB, KIETOK ITPOKAPUOT U
OYKapuoT,; OAHOKJIICTOYHBIX U MHOTOKJICTOYHBIX
OpTraHU3MOB, BUJIOB, OMOTE€OIIEHO30B U
9KOCHCTEM; OCOOCHHOCTH TIPOIIECCOB OOMEHA
BEIECTB U NIPEBPAIIEHUS SHEPTUU B KIIETKE,
(doTocuHTE3a, IIACTHYECKOTO U
SHEPreTUYECKOro 0OMeHa, XeMOCHHTE3a,
MHTO3a, MEeH03a,

-METOJMKY peHIeHHs OMOJIOTWYECKHUX 3ajad,
COCTaBJIATH I'€CHOTHUIITMYECKHUE CXEMbI
CKpPEIMBaHUS ISl Pa3HBIX THUIIOB HACIIEOBAHUS
MIPU3HAKOB Y OPTaHU3MOB, COCTABIISATH CXEMBI
MepeHoca BEIIECTB U DHEPIUU B IKOCUCTEMAX
(1lenu MUTaHuS, TTUIIEBEIC CETH)

-KpPUTUYECKH OIICHUBATh UHPOPMAIIHIIO
OHMOJIOrMUECKOr0 COACPIKAHMUS, BKITFOUAOIILYTO
IMCEBAOHAYYHbIC 3HAHUA U3 PA3JIMIHBIX
WCTOYHHKOB (CPEJICTBA MaCCOBOW MH(OPMAIIHH,
HAyYHO-TIOMYJISIPHBIE MaTEPHAaIIbI);
HHTCPHPETUPOBATE STUYCCKUEC ACTICKTHI

YmeTn

- UCTIONIB30BaTh OCHOBOMOJIAraloIie OMOIIOTHIECKUE
TEPMUHBI U TTOHSTHS: KU3Hb, KIIETKA, TKaHb, OPTaH,
OpraHu3sM, BU, NOMYJISIHKs, SKOCHCTeMa, OMOLIEHO3,
ouochepa; Metabon3M (0OMEH BEIIECTB H
MpeBpaIleHne YHEPTUN ), TOME0CTa3
(camoperymsws), OMocuHTE3 OeNKa, CTPYKTypHAast
OpraHu3alys KUBbIX CHCTEM, TUCKPETHOCTD,
CaMOPETyJIALHUS, CAMOBOCIIPOU3BEICHHUE
(penpoxyKuus), HaCIEACTBEHHOCTh, U3MEHUNBOCTH,
SHEPro3aBUCUMOCTh, POCT U pa3BUTHE, YPOBHEBas
OpraHu3aIys;

-HICTIONIB30BaTh OMOJIOTHYECKHE 3aKOHBI U
3akoHoMmepHocTH (I'. Mennens, T. Moprana, H.1.
Basunogsa, O. ['ekkens, @. Mroepa, K. bapa),
TPaHUIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;
-COCTaBIISITh CPABHUTEIIbHBIE XapaKTEPHUCTUKN
MPU3HAKOB BUPYCOB, KJIIETOK MIPOKAPUOT U DYKAPHOT;
OJTHOKJICTOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB,
BUJIOB, OMOTE€OIIEHO30B M 9KOCUCTEM; OCOOCHHOCTH
MPOIIeCCOB OOMEHa BEIIECTB U MPEBPAICHHS
SHEPTUH B KIIETKE, POTOCHHTE3a, TIIACTUIECKOTO U
SHEPreTHYeCKOoro 0OMeHa, XeMOCHHTE3a, MUTO03a,
MeHo3a,

-pemiath OMOJOTHMYECKHE 3a/1a4H, COCTABIATh
TeHOTHUIHYECKUE CXEMBI CKPEIIUBAHUS JIJISl Pa3HBIX
TUTIOB HACJIEIOBaHM MMPU3HAKOB Y OPTaHU3MOB,
COCTaBJISITh CXEMBI [IEPEHOCA BEIIECTB M YHEPTHH B
dKOocHcTeMax (IIeTH MATAHUS, TTUIIECBBIC CETH)
-KpPUTUYECKH OIICHUBATh HHPOPMAIIHIO
OHMOJIOTUYECKOTO COJCPIKaHMsI, BKIFOUAIOIIYFO
TICEB/IOHAYYHBIE 3HAHUS U3 PA3TUYHBIX HCTOYHUKOB
(cpenctBa MaccoBoit mH(pOpMaIUu, HAyJHO-
MOITYJIIPHBIE MaTEPHUAIIHI ); UHTEPIIPETUPOBAThH
3THYECKHE aCTIEKThl COBPEMEHHBIX UCCIICIOBaHUH B
OHOJIOTHH, MEJTUITMHE, OMOTEXHOJIOTHY;
paccMaTpuBaTh II00aJIbHBIE SKOJIOTHYECKHE
poOJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH I10
OTHOIIIEHHIO K HUM COOCTBEHHYIO MTO3UIIHIO;
-c03/1aBaTh COOCTBEHHBIE MIMCbMEHHBIE U YCTHBIE
c0001IeHNs] Ha OCHOBE OMOJIOrHMYecKOi HH(pOpMaLUU
13 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
WCTIONIb30BaTh MOHATHHHBIN armnapar OHOJIOTHH




COBPEMEHHBIX MCCJICIOBAaHHI B OMOJIOTHH,
MeUIHE, OUOTEXHOJIOTHU; PACCMATPUBATh
rI00aTbHBIC PKOJIOTHIECKUE IPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO
K HUM COOCTBEHHYIO TIO3HUIIHIO;

-c03/1aBaTh COOCTBCHHBIC MTMChbMEHHBIC U
YCTHBIE COOOIICHUS HAa OCHOBE OMOJIOTHUYECKOM
WHGOPMAITUHU U3 HECKOJIBKIX UCTOYHHUKOB,
TPaMOTHO MCI0JIb30BaTh MOHATUHHBIN amnmapar
Oomonorun




3.1. Temaruueckuii IIaH IUCLIUATUINHEI

3.CTPYKTYPA U COAEP KAHME JUCHHUIIJINHBI

Buonorus

HaunmenoBanu
€ pa3aeos,
TEM

OO0s3aTenbHas ayIUTOpHAs yaeOHas
Harpyska o0y4aromuxcs

CamocrosTenpHa
st paboTa
o0yJaronuxcs

Bcer

qacoB

Bcer

qaco

Jlabo
patop
HBIC
pabot
Bl W
MPaKT
HYECK
ue
3aHAT
ust

B T.4.
KypcoBas
pabora

Bcero gacos

4

Pazpgen 1.
Knerka —
CTPYKTYpHO-
pynkumnonan
bHas
eIUHHMLIA
JKHBOT0

10

10

Tema 1.1.
buonorusa xak
Hayka. O0mras
XapaKTepPUCTH
Ka >KU3HHU

Tewma 1.2.
CrpykTypHO-
(hyHKIIMOHATH
Hast
OpraHu3anus
KJIIETOK

Tema 1.3.
CrtpykTypHO-
(hyHKITMOHATH
HbIe (paKTOPBI
HACJIEJCTBCHH
OCTH

Tema 1.4.
Oomen
BEIIECTB U
MpeBpaIicHne
SHEPTHUH B
KJIETKE

Tema 1.5.
JKuzHeHHbI#
LUK KIETKH.
Muro3. Meiio3

Pazpen 2.
CtpoeHue u
byHxunu

14

14




oprasHuszma

Tewma 2.1.
CrpocHue
OpraHu3Ma

Tema 2.2.
Dopmbl
Pa3MHOKEHUS
OpraHU3MOB

Tema 2.3.
OnxTtorenes
pacteHui,
JKUBOTHBIX U
yeJIoBeKa

Tewma 2.4.
3aKOHOMEPHOC
™
HaCIIeI0BaHHUS

Tema 2.5.
CuemniieHHOE
Hacjea0BaHue
MIPU3HAKOB

Tewma 2.6.
3aKOHOMEPHOC
TH
HN3MEHYUBOCTH

Paszgen 3.
Teopus
IBOJIIOIUH

10

10

Tema 3.1.
Hcropus
3BOJIFOLIMOHHO
IO y4eHHUsl.
MuxposBoIIoL
ust

Tema 3.2.
MakpoaBoitory
WS,
Bo3aukHOBEH
U€ U Pa3BUTHUE
’KM3HU Ha
3emite

Tema 3.3.
[Ipoucxoxnexn
V€ YeJI0BeKa

Paznean 4.
JKoJa0rusd

14

14

Tema 4.1.
DKOJIOrHYECKU
e axTopsI U
CpPEeJIbl KU3HU

Tema 4.2.
[onynsanus,
co00I1IeCTBa,
9KOCUCTEMBI

Tema 4.3.
Buocoepa -
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rio0anpHas
JKOJIOTHYECKA
s cUcTeEMa

Tema 4.4.
Bnusuue
AHTPOITOTCHHBI
X (hakTOopoB Ha

ouochepy

Tema 4.5.
Binsane
COI[HATIEHO-
9KOJIOTHYECKH
X (haKTOpOB Ha
3I0pOBBE
yeJ0BeKa

Pa3nea 5.
buosaorus B
KI3HHA

Tema 5.1.
brorexnomorn
M B )KU3HU
Ka)KI0TO

IIpomexxyToun
as aTTecTalys
(3auer c
OLIEHKOH)

Bcero

52

52
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3.2 Conepxanue o0y4eHHs] THCHUTIIHHBI

HaumenoBanue Coneprxanue yueOHOro MaTepuaa, 1abopaTopHble paboThI 1 O6béM
paszenoB, TeEM MIPaKTUYECKHE 3aHITHsI, CAMOCTOsITeNIbHAsA paboTa 00yJarouxcs 4acoB
1 2 3
Paznea 1. Knerka
— CTPYKTYPHO-
(pyHKIHOHAIbHAS
e/IMHULIA JKUBOT0
Tema Coaeprxanue yueOHOro MaTepuasa 2
1.1.buonorus kak | CoBpeMeHHbIE OTpacIk OUOJIOTHYECKUX 3HaHUH. CBsA3h OMOJIOTHH C
Hayka. O0mas JIPYTUMHU HayKamu: Onoxumus, Onodusnka, ONOHHKA,
XapaKTEePUCTHKA redoreorpadus u ap. Pons u mecto 6uonoruu B GopMUpPOBAHUH
YKU3HU COBPEMEHHOM HAYYHOUW KapTUHBI MUpA. Y POBHU OPTaHU3aLUU KUBON
Matepuu. O011as XapaKTepUCTUKA KU3HU, CBOMCTBA KUBBIX CUCTEM.
XHUMUYECKUN COCTaB KJIETOK.
Tema 1.2. Coaepixanue yueOHOIro MaTepuasa 2
CtpykTypHO- Knerounas Teopus (T. IlIBann, M. lIneiinen, P. Bupxos).
¢bynkunonanbHast | OCHOBHBIC TIOJIOKEHUSI COBPEMEHHOW KJIETOYHOM TeoprH. THITEI
OpraHu3alus KJIETOYHOW OpraHu3alyuu: NTPOKapUOTUYECKUM U 3yKapUOTUUECKHI.
KJIETOK OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHue
MIPOKAPUOTUUECKON KiIeTKU. CTPOCHHE 3YKapUOTHUECKOU KIIETKHU.
Tema 1.3. Conep:xaHue yueOHOro MaTepuaJia 2
CtpykTypHO- XpomocomHas teopust T. Moprana. CTpoeHrne XpoMOCOM.
(GyHKIIMOHATIBHBIE | XPOMOCOMHBINA HAOOP KJIETOK, TOMOJIOTUYHBIE 1 HETOMOJIOTHUHBIE
(bakTopbl XPOMOCOMBI, TAIUIOMIHBIA U TUIUIONIHBIN HaOop. HykienHoBble
HacnencreeHHoctu | kucnothel: [JHK, PHK HaxoxneHue B KJI€TKe, UX CTPOCHHUE U
¢byHKIMU. MaTpu4HbIe TPOLECCHI B KJIETKE: peIUIMKalus, OMOCHHTE3
Oeinka, penapanus. [ eHeTHUeCKUI KO M €T0 CBOMCTBA
Tema 1.4. Coaep:xanue yueOHOro MaTepuasa 2
Oo6wmen BemiectB 1 | [lonaTe MeTabonu3mM. ACCUMUIISIUS U JUCCUMIIIALINAS — JIBE
IIpEBpaLICHNE CTOpOHBI MeTabonu3Ma. Turnbsl oOMeHa BelecTB: aBTOTPO(HBINA U
SHEPrUH B KJIETKE | reTepoTpodHbIH, a3poOHbIN 1 aHa3poOHbIN. [TnacTnueckuit oOmeH.
dortocuHTE3
Tema 1.5. Coaep:xanue yueOHOro MaTepuasa 2
JKU3HEeHHBIN ITUKI
KJIeTKu. MuTO3. Knerounslii ukJ1, ero nepuoibl. MUTo3, €ro cTaaguu u
Meiio3 IIPOUCXOAIINE ITpoLiecchl. buosornueckoe 3HaueHne MuTo3a. Meiios
u ero ctaguu. [loBenenue xpomocoM B mero3e. KpoccuHrosep.
buosiornueckuit cMpIca Mero3a
Paznen 2.
Crtpoenue u
byHkuun
OpraHu3zma
Tema 2.1. Coaep:xanue yueOHOro MaTepuasa 2
CrtpoeHnue MHOTroKJIeTOYHbIE OPTaHU3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI
Opranusma OpPraHOB B MHOT'OKJIETOYHOM Opranusme. ['oMeocras opranusma u ero
Mojiep>KaHue B MPOIECcCe KUZHEAEATEIbHOCTH
Tema 2.2. Coaepixanue yueOHOIro MaTepuasa 2

12



Dopmbl ®opMbl pa3MHOXKEHHS OpraHu3MOB. becronoe u monosoe
Pa3MHOKEHHUS pasmHoxeHue. Buner 6ecrionioro pasmuoxenus. [lonosoe
OpraHu3MOB pa3MmHo)keHue. ['amerorenes y :kMBOTHbIX. CriepMaTorenes u
ooreHe3. CTpoeHue MoJIOBBIX KJIeTOK. OMI0J0TBOPEHHE
Conep:kanue y4eOHOIro MaTepuaa
Tema 2.3. WupuBuyanbHOE pa3BUTHE OPTaHU3MOB. DMOPHUOTEHE3 U €ro
OH”ToreHes craguu. [locramOpuonansubiii nepuoa. Craguu
pacTeHui, MOCTAIMOPHOHAIBHOTO Pa3BUTHS Y )KHBOTHBIX U deioBeka. [Ipsmoe u
YKUBOTHBIX U HemnpsiMoe pa3Butue. bruonornueckoe crapenue u cMepTb. OHTOTeHE3
YyeI0BeKa pacTeHui
Conep:kanue y4e0OHOro MaTepuasa
Tema 2.4. OCHOBHbBIE TTIOHSTHSI TCHETUKU. 3aKOHOMEPHOCTH 00pa30BaHUs TaMeT.
3aKOHOMEPHOCTH 3akonsl ['. Menzens (MOHOTHOPUIHOE U TTOJTUTHOPHUIHOE
HACJIEIOBAHUs cKpeniuBanue). BzaumoneiicTBiue reHoB
Tema 2.5. Coaep:xanue yueOHOro MaTepuaJia
CueruieHHoe
3axonbl T. Moprana. CuernseHHoe HaclleZJoBaHUE T€HOB, HapyILLIEHUE
HacJIeJOBaHHE
IPHAHAKOB cueruieHus. HacnenoBanue npu3HaKoB, CLEIJIEHHBIX € [TOJIOM
Coaep:xanue yueOHOro MaTepuaJia
Tema 2.6. N3MeHYMBOCTh IPU3HAKOB. BUabl N3MEHYMBOCTH: HACIIECTBEHHAS U
3aKOHOMEPHOCTU | HEHACJIE/ICTBEHHAs. 3aKOH T'OMOJIOTMYECKUX PSAJIOB B
W3MEHYNBOCTH HacneacTBeHHOM n3mMenunBocty (H.M. BaBuno). MyranmonHnas

TEOpHsl U3BMEHUYUBOCTU. BUIbI MyTalMil U IPUYUHBI UX
BO3HUKHOBeHM:. Kapuotun uenoseka. Haciiencrsennbie
3a0o0sieBaHus YenoBeKa. | eHHbIe U XpOMOCOMHBIE O0JIE3HH UeIOBeKa.
boJie3Hu ¢ HaclieICTBEHHOW MPEIPACIION0KEHHOCTBIO.

Paznen 3. Teopusi

IBOJIIOLMH

Tema 3.1. Ucropus | Coaep:xanue yueGHOro MaTepuasa

3BOJIOLUOHHOTO [Tepssie aBomonnonubie kKoHenuu (K.b. Jlamapk, JK.JI. Broddon).

Y4EHHUS. OpomonnonHas teopus Y. Jlapsuna. Cunretndeckas Teopus

MUuKpO3BOIIONUSA | DBOJIIOLIMU U €€ OCHOBHBIE ITOJOXKEHHUS.
Muxkposontonus. [lonynsanus Kak sJeMeHTapHas eIMHUIA
9BOJIIOLIMHU. ['eHeTH4YecKre OCHOBBI BOJIOLUU. DIEMEHTapHbIE
¢bakTops! 3BOMIOIMU. EcTecTBEHHBINH 0TOOP — HANPaBIIAIOLIHMA
(dakTop »BomoIMK. BumooOpa3zoBaHue Kak pe3yibTaT
MHUKPO3BOJIOLUN

Tema 3.2. Coaep:xanue yueOHOro MaTepuasa

Makpossomtoniusa. | Makpoasosrorusi. @OpMbI 1 OCHOBHBIE HAIIPABJICHUS

Bo3HukHOBEHHE U
Pa3BUTHUC XKU3HU

Makpoaoroiuu (A.H. CeseprioB). [Tytu goctmxenus
ounonornueckoro nporpecca. Coxpanenrne OnopaznooOpasusi Ha

Ha 3emie 3emie.
['mnoTessl 1 TeOprM BO3SHUKHOBEHMS KM3HU Ha 3emiie. [losBnenne
MIEPBBIX KJIETOK U UX ABOONMS. [IpoKapruoThI 1 3yKapHOTHI.
[IpoucxoxaeHrne MHOTOKIETOYHBIX OpraHu3MOB. Bo3HUKHOBEHME
OCHOBHBIX IIapCTB DYKapUOT

Tewma 3.3. Coaep:xanue yueOHOro MaTepuaJia

IIpoucxoxnenue AHTpoImoiorus — Hayka o yesoBeke. CHcTeMaTH4ecKoe MOJI0KEHNE

YeJI0BEKa — yenoBeka. CXOJICTBO U OTIMYMSI YeJIOBEKa C )KMBOTHBIMH. OCHOBHbBIE

aHTPOIIOTEHE3 CTaJInM aHTPOIIOTeHe3a. DBOJIIOLMS COBPEMEHHOI'O YEJIOBEKA.

UYenoBeueckue packl M UX €JUHCTBO. Bpems u myTH pacceneHus
YEJIOBEKA 110 IUIAHETE.
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Pazpea 4.

IKOJIOT U
Tema 4.1. Conep:kanue y4eOHOIro MaTepuaa
DKOJIOru4ecKue Cpensl 0OuTaHNUs OPraHU3MOB: BOAHAS, HA36MHO-BO3TyIITHAS,

(bakTopbI U cpeIbl
KU3HU

MOYBEHHAS, BHYTPUOpPraHU3MeHHAs. DU3NKO-XUMHUECKUE
0COOCHHOCTH cpejl oouTanus opranu3mMoB. [loHsTHe
sKoJIoru4ecKoro (akropa. Kiaccuduramms 3K0I0rHIecKux
¢dakropos. [IpaBuno muanmyma FO. JInbuxa. 3akoH TOJIEPAHTHOCTH
B. lllendopna

Tema 4.2. Coaep:xanue yueOHOro MaTepuajia

[Momynsius, DKoJIoTnYecKas XapaKTepPUCTHKA BUJIA U TIOMYJISIHA. JKOJIOTHYECKast

cooOmiecTna, HUIIA BU/1a. DKOJIOTHYECKUE XapAKTEPUCTUKU TTOMYJISIIIHH.

IKOCHUCTEMBI Coo01ecTBa 1 3KOCUCTEMBL. brotieHo3 u ero crpykrypa. Cesizu
MEX]y Opranu3Mamu B OuoreHosze. CTpyKTypHBIE KOMIIOHEHTBI
AKOCHUCTEMBI: MPOYIIEHThI, KOHCYMEHTBI, penylieHThl. KpyroBopor
BEIIECTB M ITOTOK PHEPTUHU B SKOCHCTEME

Tema 4.3. Coaep:xanue yueOHOro MaTepuaJia

buocdepa - buocdepa — xuBast o6onouka 3emnau. PazButue npencraBieHuii o

riodanpHas 6uocdepe B Tpynax B.M. Bepnaackoro. O6nactu 6uocdeps! u ee

HKOJIOTHYECKast KOMIOHEHTHI. JKuBoe BemecTBo 6uocdepsl U ero (yHKIHH.

cucTema 3aKOHOMEPHOCTH cylecTBoBaHus 6uochepsl. OCOOEHHOCTH

orocgepsl Kak rI00aIbHOM KOCHUCTEMBI. J[nHaMu4Ieckoe
paBHOBecHe B Onocdepe. KpyroBopoTsl BEIecTB u
OMOTCOXMMHUYCCKHE ITUKIIBL. [ T00aThbHBIC IKOJIOTHICCKUE MTPOOIEMBI
COBPEMEHHOCTH

Tema 4.4. Bimsaue
AHTPOTIOTEHHBIX
¢akTopoB Ha

ouochepy

Conep:xaHue yueOHOro MaTepuaJa

AHTpONOreHHble BO31eHCTBHS Ha Ouocdepy. 3arpsi3HeHus Kak B
AHTPOIIOTEHHOTO BO3/ICHCTBHS. AHTPOIIOTEHHBIE BO3ICHCTBUS Ha
atMocdepy. Bo3aelicTBus Ha rugpocdepy. Bo3aelicTBus Ha
nutocdepy. YTIyOJIeHHO U3Y4arOTCs OTXO/IbI, CBSI3aHHBIE C
orpeJieIeHHON npodeccueil/cnennatbHOCThIO

AHTpOHOFeHHBIe BO3JCHCTBHUS Ha OMOTHYCCKHEC COO6H.[CCTB8.

Tema 4.5. Bnustaue
COLMAJIBHO-
IKOJIOTHIECKUX
(akTopoB Ha
3II0pOBBE YETIOBEKA

Coaep:xanue yueOHOro MaTepuasa

310pOBBE U €ro cocTaBistome. @akTopbl, HOJIOKUTEIBHO U
OTPHUIIATENFHO BIMSIONIME HA OpraHu3M uesnoBeka. [Ipobiema
TEXHOT€HHBIX BO3JIEHCTBUI HA 3I0POBBE YEITOBEKA
(27IeKTpOMarHUTHBIE MOJIs1, OBITOBAsI XUMUSI, N30BITOYHBIC IITYMBI,
paauanus v T.1.). AanTaius opranu3Ma 4elnoBeka K pakropam
okpy:xaromeit cpensl. [IpuHiuns! popMupoBanus
310poBbecOeperaroliero nopeaeHus. Guzndeckas akTUBHOCTD U
310pOBBE. BHOXMMIYECKHE aCTIEKThl PAIIMOHAILHOTO MTUTAHUS

[TpuHMnIBl GOpMUPOBAHUS 3I0POBHECOEPETAIONIETO TOBEACHHUS.
dusnyeckas akTUBHOCTb U 3J0pOBbE. BHOXMMHUECKHE aCIIEKTHI
paIMOHaIBLHOTO MUTAHUS

Pazpgea 5.
Buojgorusa B
JKU3HH

Tema 5.1.
buorexuonoruu B

ConeprxaHue y4eGHOro MaTepuaJia
bruotexHonorus kak Hayka u mpou3BocTBO. OCHOBHBIC
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KHU3HHU KaXXI0Iro

HaIpaBJICHUs COBPEMEHHON OMOTEXHOJIOTHH. MeTo b
ounorexHonorun. OObEKTH OMOTEXHOJIOTHH. JTHKA
OMOTEXHOJIOTMYECKUX M TeHETUUECKUX dKcriepuMeHToB. [IpaBuia
MOVICKA ¥ aHaJIN3a OMOAKOIOTHYECKOM NH(DOPMALIUY U3 PA3THYHBIX
MCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JIUTEepaTypa, CpeacTBa
MaccoBoi nHpopmanuu, cetb IHTEpHET U Jpyrue)

Bcero:

52
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4. YCJIOBHUSA PEAJIMZALIMU ITPOI'PAMMBI TUCHUITJIMHBI

4.1. TpeboBaHUS K MATEPHAIbLHO-TEXHHYECKOMY 00ecredeHH 0

Peanu3arust mporpaMMbl JUCIUILTAHBI IPEATIONIATacT HATHIME y4eOHOro KaOuHeTa .
[TonroroBka BHEAYAWTOPHOW pabOTBI  JOMKHA OOECIEUMBATHCA  JIOCTYIIOM  KaXJIOTO
oOyyvaromierocss Kk 0a3am JMaHHBIX M OuOnIHoTeyHBIM (oHmam. Bo Bpems camocTosTelbHOU

IIOArOTOBKH, o6yqafonmec;1 JOJI2KHBI OBITH 00€ECIICUEHBI JOCTYIIOM K CETH HHTCpHeT.

OobopynoBanune yueOHOro KaOuMHeTa M padoUMX MeCT KaOMHeTa:
- MOocaZioyHble MecTa JUisl 00ydJarommxcs, pabouee MECTO MpernojaBareisi, KOMIIEKT y4eOHO-
METOJUYECKON JOKYMEHTAIMH, HATJISIAHbIE TOCO0Us, JOCTATOYHOE KOJIMYECTBO YUeOHBIX KHHT,
JIOCKa.
TexHuveckue cpeacTBa 00y4YeHHUsI: KOMIBIOTEp C YCTPOMCTBAMU BOCIPOU3BEICHUS
3BYKa, MYJbTUMEIUA-TIPOEKTOP C IKPAHOM.

4.2. OOmme TpeOOBAHUS K OPraHHU3aIUM 00Pa30BATEIHLHOM eI TeJIbHOCTH

OcBoenne 0Oy4arOUIMMHUCSA  AMCHUIUIMHBI MOKET MPOXOIUTHh B YCIOBHSX CO3JaHHOMN
00pa3oBaTeNbHON cpeasl B 00pa3oBaTelIbHOM opraHu3anuu (ydpexaeHuu). Teopermueckue
3aHATUS JOJDKHBI MPOBOAUTHCS B ydeOHOoM kabunere coracHo OIIOIT CIIO — IIIICC3.
Texymmii 1 IPOMEKYTOUHBIH KOHTPOJIb O0YUYEHHUS CKIIaIbIBAECTCS U3 CIEAYIOUIMX KOMIIOHEHTOB:
TeKYIIMii KOHTPOJIb: OINpPOC OOydYalOUmMXCS Ha 3aHIATHUAX, MPOBEJACHUE TECTHPOBAHUS,
NUCHMEHHBIN OTPOC U T.JI.; MPOMEKYTOUHbIN KOHTPOJb: 3a4eT C OLEHKOW (B COOTBETCTBHH C

y4eOHBIM IIJIAaHOM 00pa30BaTeNbHOM OpraHu3alny (YUpeKaeHus).

4.3. Kaaposoe obecrieueHHe 00pa30oBaTeILHO JeATETLHOCTH

TpeboBanuss & KBalTU(UKAIMKU TEAATOTUYECKUX  KaapoB,  OCYIIECTBIISIFOIINX
peanmuzanuro OIOIL, IITICC3 no crnernuanbHOCTH JOJDKHA 00€CTIeunBaThCs NeAarornaecKuMu
KaJpaMy, UMEIONMMHU BBICIIEe 00pa3oBaHUE, COOTBETCTBYIOIIEE MPOMUITIO TTPETO0IaBaeMOT0
npenMera. ONBIT JEATENHHOCTH B OPraHU3alMsAX COOTBETCTBYMOMIEH MpodeccruoHanbHON
chepbl sABIsETCS O00s3aTeNbHBIM ISl TpErojaBaTeNieil, OTBEUYalolUX 3a OCBOCHHE

oOyvaroruMmcsi  mpod)ecCHOHANBHOTO  ydeOHOoro mukia. IIpemomaBarenu  MoOydaroT
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JONOJHUTEIbHOE  TpodeccHoHaNbHOE  00pa3oBaHWE IO  NPOrpaMMaM  IOBBIIICHUS
KBaJIM(HUKAIMK, B TOM YUCiIe B (OpME CTAXUPOBKU B NMPO(UIBHBIX OpPraHU3alUsiX HE pexe

OJIHOTO pa3a B 5 JieT.

4.4, NUndopmanuonHoe odecriedenne odoyuenusi. [lepeueHb pekomMeH1yeMbIX Y4eOHbIX

u3nanni, UaTepHeT-pecypcos, 10NOJTHUTEIbHOM JIUTEPaTyphI*

OcCHOBHBIE HICTOYHUKHU:
1. AradonoBa W.b., CuBornazoB B.M. buomorus 10 kmacc. AkmuoHepHOE OOIIECTBO,
uznarenberBo «IIpocsemenuey, 2020.
2. AradponoBa W.b., CupornazoB B.M. buomormss 11 kmacc. AkmmoHepHOE 0O0IIECTBO,
m3aatenbcTBo «lIpocBemenuey, 2020.
3. benses HA.K. m nap. buonorms 10 xmacc. AKIMOHEpHOE OOIIECTBO, H3JaTEIbCTBO
«IIpocsemenuer, 2020.
4. bemsee HA.K. m np. bumomorms 11 xmacc. AxnuoHepHoe OOIIECTBO, HW3AaTEIHCTBO
«IIpocsemienuen, 2020.
5. Baxpymes A.A. buosnorus 10-11 xnacc. OOO «banacc»,2020.
6. Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u np. Ilox penakuueii Ilaceunuxa B.B.,
buonorus 10 knacc. Akimonepuoe o6ur-Bo, M3n-so «lIpasnay, 2020.
7. Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u np. Iloxg penakuueii [laceunuka B.B.,

buonorus 11 knacc. Akimoneproe o6ui-so, M3n-so «IIpasaay, 2020.

JlonoHUTEIbHBIE HCTOYHUKH
1. buonorus: Yue6noe nocobue / T.A. Auapeesa. - M.: PUOP, 2010.
2. Koncrantunos B.M., PezanoB A.I', ®aneesa E.O. Obmias 6uonorus: yueOHUK I CTYIEHTOB
00pa3oBaTeNbHBIX  YUPEXKIACHUN  cpeaHero  mpodeccCHOHaNbHOrO  oOpa3zoBaHus.- M.
W3narensckuit eHTp «Akanemusi», 2014.
3. O6mas sxonorust: Kype nekuuit / B.B. Maspuies. - 3-e u3a., crep. - M.: UHOPA-M; Mh.:
Hog.3nanwme, 2013.
4. Okomormdeckas sHImKiIoneaus. A - I' / B.M. Haumnos-/lanmnesa, K.C. JloceB. - M.:
Ounuknoneaus, HULl MHOPA-M, 2011.
5. Dkonorust: Yuebnoe nocodbue / JI.LH. Epnakos, O.H. Yepnsimona. - M.: HUL[ UTH®PA-M,
2013.
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5. KOHTPOJIb U OLIEHKA PE3Y.JIbTATOB OCBOEHUSI YYEBHOI1
TACIHATITAHBI
KOHTpOJ'IB M OLICHKa PE3yJIbTAaTOB OCBOCHUA yqe6H017I JUCHUIINIMHBI OCYIIECTBIISACTCA
mnmpenoaaBaTejieM IIpd IMPOBCACHUH JICKIIMOHHBIX SaHHTHﬁ, TCCTUPOBAHHUA, a TaAKIKC

BBITTOJIHCHU A O6y‘laIOH_[I/IMI/IC$I CaMOCTOATCIIbHBIX pa60T.

Pa3nen, tema

@DopMbI U METOAbI
KOHTPOJISA M OLIeHKH

Paznen 1. Knerka —
CTPYKTYPHO-
(pyHKIHOHAIbHAS eIMHU LA
JKHBOTO

buonorus xak Hayka. OGras
XapaKTEpUCTHUKA KU3HU

3arnoJjiHeHrEe TaOIHUIIBI C
OIMCaHUEM METOJI0B
MHUKPOCKOITUPOBAHUS C UX
JIOCTOMHCTBAMU U
HEIOCTAaTKaMH.
3arojIHeHUE TaOIHIIBI
«Bxnan yueHsIX B pa3BUTHE
OHOJIOTHI

3anoJiHEeHUEe CPaBHUTEIbHOU
TaOIUIBI CXOCTBA U
paszIuyui )KMBOTO U HE
JKHBOT'O

CtpykTypHO-
byHKIMOHATBHAS
OpraHu3aIys KJIETOK

OnenuBaemas TUCKyccus 1o
BOIIPOCAM JICKIIUU
Pa3paboTka MeHTanbHOU
KapThl 110 KJIACCH(PHUKAINN
KJIETOK U MX CTPOCHUIO Ha
PO- U DYKapUOTHUYECKUX U
10 IAPCTBaM B MUHM T'PyIMIax

CrpykTypHO-
(GyHKIIMOHATBHBIE (DAaKTOPBI
HACJIEICTBEHHOCTH

OpOHTAIBHBIN ONPOC
Pa3pabotka rioccapus
Pewrenue 3anau Ha
ornpezeneHue
MIOCJIEA0BATENBHOCTH
HYKJIEOTH/I0B, aMUHOKHCIIOT
B HOpPME U B ClIy4yae
M3MEHEHHUS
IIOCJIEA0BATENBHOCTH
HykseotuioB JJHK

OOMEH BEILECTB U
MpeBpalleHre SHEPTHH B
KJIETKE

OpOHTAIBHBIN ONIPOC
3anoJHEHNEe CPaBHUTEIBHON
TaOIUIIBI XapaKTEPUCTUK
THUIIOB OOMEHA BEIECTB

JKM3HEHHBIA UK KIETKH.
Murto3. Meiio3

Ob6cyxaeHue o Borpocam
JICKITUU

Pa3paboTka JeHTH BpeMEeHU
’KU3HEHHOTO [IUKJIa

Pa3nea 2. CtpoeHue u

OrneHnBaemasi JUCKYCCHUS
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GyHKUMM opraHusmMa
CrpoeHue opranusma

PazpaboTka MeHTaTBHON
KapThbl TKaHEU, OPraHOB U
CHUCTEM OPraHOB OPraHU3MOB
(pacrenust, )KUBOTHBIE,
YeJI0BEK) C KpaTKOH
XapaKTEPUCTUKON UX

byHKIMMA

@OopMBI pa3MHOKECHUS
OpPraHHU3MOB

@pPOHTAIBHBIN ONIPOC
3anosHeHUE TaOIULBI C
KPaTKOW XapaKTEPUCTUKON U
npumMepamMu Gopm
Pa3MHOKEHHUs OPTaHU3MOB

OnTOreHes pacreHui,
’KMBOTHBIX U YEJIOBEKA

PazpaboTka JeHTbI BpEMEHU C
XapaKTEPUCTHKON 3TAIOB
OHTOT€HE3a OTJIEIbHOU
IPYIION KUBOTHBIX U
YeJI0BeKa 10 MUKPOTPYIIIam
Tect/onpoc

3aKOHOMepHOCTI/I
HacJICcJ0BaHUsA

Pazpabotka rioccapus
@pPOHTAIBHBIN OIIPOC
Tect 1o Bonpocam nekuuu

CuenuieHHOE HaclIeJ0BaHUE
IIPU3HAKOB

Tect

Pa3pabotka rioccapus
Pemienue 3aiau Ha
OTIpeieIeHNe BEPOSTHOCTH
BO3HUKHOBEHUS
HACJICICTBEHHBIX MTPU3HAKOB
IIPU CLETIIICHHOM
HaCJIe/IOBAaHUH, COCTABIICHHUE
TeHOTUITNYECKUX CXEM

CKpEIIMBAHUS
3aKOHOMEPHOCTHU Tecr.
NU3MEHYUBOCTH Pemenue 3aau Ha

OIpeZeIIEHNE TUIIA MyTalluU
IIpHU IIepeaye
HACJIEICTBEHHBIX IIPU3HAKOB,
COCTaBJICHUE
TFEHOTUIIMYECKHUX CXEM
CKpEIIMBAHUS

Paspnen 3. Teopusi 3BoJ1onnu
Hctopus 3BOIFOIIMOHHOTO
ydeHusi. MUKpO3BOIOLIMS

OpOHTAIBHBIN ONPOC
Pa3pabotka rioccapus
TEPMHHOB

Pa3paboTka neHTHI BpeMeHH
pa3BUTHS IBOJIFOLIMOHHOTO
YUYEHHUSI

MakposBonronus.
Bo3HukHOBEHME U pa3BUTHE
JKU3HU Ha 3emiie

OrieHnBaeMast TUCKYCCHSI:
HCIIOJIb30BaHUE apTyMEHTOB,
OMOJIOrHYECKOI
TEPMUHOJIOTHH U CHMBOJIUKH
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JUISL TOKA3aTeNIbCTBA POJICTBA
OpTraHru3MOB pa3HbIX
CHCTEeMaTHYECKHUX TPYIII
Pa3paboTka 1eHTbI BpeMEHU
BO3HHMKHOBEHUS U PAa3BUTHSA
JKU3HU Ha 3emiie

ITpoucxoxaeHne yenoBexka —
aHTPOIIOreHE3

@poHTaIBHBIN OITPOC
PazpaboTka 1eHTbI BpeMEHU
MIPOUCXOXKACHUS YeJIOBEKa

Pa3pen 4. Dxoanorus
Okonornyeckue HakTopsl U
Cpebl )KHU3HU

TecT 1Mo 3KOJOrHIECKUM
dakTopaM U cpeqam KU3HH
OpraHu3MOB

[Momymsius, cooOriecTna,
DKOCHCTEMBI

Tect/onpoc

Buocdepa - rnobanpHas
IKOJIOTHYECKasi CHCTEMa

OuenuBaemas IUCKycCUs
Tect

BrusiHue aHTPOIOreHHBIX
(dakTopoB Ha buochepy

Tect

Brnusaue coumansHo-
HKOJIOTHYECKUX (PaKTOpOB Ha
3JI0POBBE YEJIOBEKA

OuenuBaemas 1uCKyccus
Temneparypsl)”

Pasnea 5. buosorus B
JKHU3HU

buoTtexHonoruu B JXM3HHU
Kaxj0ro

Brinonnenue kerica Ha
aHaJIu3 UH(opMaLUu o
Hay4HbIX JTOCTUKEHUSX B
00J1aCTH TEHETUYECKUX
TEXHOJIOTHH, KJI€TOYHOU
WHXXEHEPUH, MTUIIEBBIX
OouoTexHonoruii (o
rpynnam), IpeJcTaBIeHNe
pEe3ynbTaTOB pEUICHUs
KENCOB

ConnainbHO-3THUYECKHE
ACIIEKTHI OMOTEXHOJIOTHHA

Brinonuenue keiica Ha
aHanu3 uHpopmanuu 0o
ATUYECKUX aCHEKTax
Pa3BUTHUSI OMOTEXHOJIOTHI
(o rpymnmam),
IIpeJICTaBICHNUE PE3YJIbTATOB
pELIECHUs KEWCOB
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