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1. MACHOPT PABOYEM IMPOIr'PAMMBI JUCIIUILIUHBI

Buoaorus

(HazeaHue y4eOHOU OUCYUNIUHDL)

1.1. O6nacTs npuMeHeHNst IPOrPaMMbI JHCHUILIHHBI
Pabowas mporpamma aMcUUIUIMHBL (#ajee — paboyas TporpaMma) SBISETCS YaCThIO

OCBOCHHS MIPOTPaMM IMOATOTOBKH CIIEIMAIUCTOB cpeaHero 3BeHa B coorBercTBuu ¢ ®I'OC CIIO
no cneranbHocTH: 54.02.07 Cxynbnrypa.
Llenu u 3amauu AUCUMILINHEL:

Heas: QopmupoBaHue Yy CTYAEGHTOB TMPEACTABICHUS O CTPYKTYPHO-(PYHKIIMOHAIBHOM
OpraHM3aliK KUBBIX CHCTEM Pa3HOTO PaHra Kak OCHOBBI MPUHATHUS PEIICHUN B OTHOLIEHUU O0OBEKTOB
KUBOU MPUPOABI U B MPOU3BOACTBEHHBIX CUTYaIUSAX.

3agauu:

1) chopmupoBaTh MOHMMAaHHE CTPOCHHUS, MHOTOOOpa3usi W OCOOCHHOCTEH MKUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allUU, 3aKOHOMEPHOCTEH MPOTEeKaHUs OMOJIOTHYECKUX MPOLIECCOB U SIBICHUN
B OKpY)Karollel cpene, LEeIOCTHOM HaydyHOM KapTHUHBI MHpa, B3aUMOCBS3H U B3aMMO3aBHCHMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHS ONpPEIENSTh *KHUBble OOBEKTHl B MPUPOJE; NMPOBOAUTH HAONIONEHUS 3a
9KOCUCTEMaMHU [IJIsl BBISBJICHHSI €CTECTBEHHBIX M AHTPONOICHHBIX H3MEHEHHH, MHTEPIpPETHPOBATH
pe3yNbTaThl HAOIOICHUH,

3) cdhopMupoBaTh HaBBIKU MPOBEICHUS MPOCTEHUIIUX OMOJOTMUECKUX JKCIEPUMEHTATBHBIX
UCCIIEIOBaHMM ¢ coOII0IeHIEM MTpaBul 0€301acHOTr0 o0pallieHus ¢ 00beKTaMHu U 000PYA0BaHUEM;

4) pa3BUTh YMEHHUS MCIIOJNb30BaTh MH(OpPMALNIO OMOJOTMYECKOTO XapakTepa W3 pa3iIMuHbIX
HUCTOYHUKOB;

5) chopmMupoBaTh YMEHHS MPOTHO3UPOBATH MOCIEACTBUS CBOCH AESTENbHOCTH 10 OTHOIICHHUIO K
OKpY>Karolen cpeje, COOCTBEHHOMY 370pOBbIO; OOOCHOBBIBATh M COOJIOATh MEPhl NMPOPUIAKTUKH
3a00JIeBaHUH.

6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTH)KEHUN OMOOTHYECKON HAyKU U TEXHOJIOTHIA B
MPAKTUYECKOW JIESITEIbHOCTU YEJIOBEKa, PAa3BUTHUU COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTHM 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, YKOCUCTEMa, OnorieHo3, ornocdepa; meTabonm3m (0OMEH BEIIECTB
W TpeBpalieHue »dHEPruM), TOoMeocTa3d (caMoperymsius), OumocuHTe3 Oenka, CTPyKTypHas

OopraHu3anunsa KHBBIX CHUCTEM, AUCKPETHOCTD, caMoperyrsanus, CaMOBOCITPOU3BCACHUC



(periponykuusi), HACIEACTBEHHOCTb, W3MEHYUBOCTb, SHEPro3aBUCUMOCTb, POCT M pa3BUTHE,
YpOBHEBasi OpraHu3aIus;
- coJiep)KaHNe OCHOBOIOJIAralluX OMOJIOTHUYECKUX TEOPUN U THUIIOTE3: KJIETOYHOM, XpPOMOCOMHOM,
MYTaIlMOHHOM, SBOJTIOLUOHHOM, MPOUCXOKICHUS )KU3HU U YEIIOBEKA;
- OCHOBOIMOJIAraromue OuoJoruuecKue 3akoHbl U 3akonomepHoct (I'. Menpgens, T. Moprana, H.U.
Basuosa, D. I'ekkens, @. Mrosuiepa, K. bapa), rpanuiisl X IpUMEHUMOCTH K )KHBBIM CHCTEMAaM;
- OCHOBHBIE METOJIbl HAay4yHOT'O IO3HAHHUA, HCIOJb3yeMble B OMOJIOTUU: HAOIIOJEHUS U OMHUCAHUS
YKUBBIX CHCTEM, IPOIIECCOB U SIBJICHUI; OpraHU3alMIO U IPOBEICHHE OUOIOTHYECKOTO IKCIIEPUMEHTA ;
- TpPU3HAKKM BHUPYCOB, KIETOK MPOKAPUOT U DYKAPUOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB, BHJIOB, OMOT€OIIEHO30B U 3KOCHUCTEM; OCOOEHHOCTH IPOLIECCOB OOMEHa BELIECTB U
IpeBpalleHus] SHEPTUU B KIETKe, (OTOCHMHTE3a, IUIACTUYECKOrO0 U JHEPreTUYecKoro ooOMeHa,
XEMOCHHTE3a, MUT03a, Meii03a,
-METOJIMKY pEHIeHUsI OMOJIOTMYECKHUX 3a7a4, COCTABIATh T€HOTUITUYECKUE CXEMbI CKPEIIIUBAHUS JIJIsI
pa3HbIX THIOB HACJIEIOBaHHS MPU3HAKOB Y OPraHU3MOB, COCTAaBJIATH CXEMbl MEPEHOCA BEIIECTB U
SHEPruu B IKOcHcTeMax (L[N MUTAHUs, TUIIEBbIC CETH)
-  KPHUTHYECKHM OICHHBATh HWHQPOPMAIUIO  OUOJOTHYCCKOTO  COICPXKAHUS, BKIIOYAIOMIYIO
TNICEBJOHAYYHBIC 3HAHUS W3 Pa3IMIHBIX HMCTOYHHKOB (CPEICTBA MAacCOBOW WH(MOpMANWU, HAYYHO-
MOMYJISIPHBIE MaTepUasbl); UHTEPIPETUPOBATh ITUUYECKHE ACIEKThI COBPEMEHHBIX HCCIIECOBAHUM B
OMoJOruM, MeIuIuHEe, OMOTEXHOJIOTHMH; paccMaTpUBaTh TIJ00AIbHBIE IKOJIOTHUYECKUE MPOOIIEMBI
COBPEMEHHOCTH, ((OPMUPOBATH 11O OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;
- co3/laBaTh COOCTBEHHBIE THCHMEHHBIE U YCTHBIE COOOIIEHHWS HAa OCHOBE OHOJIOTHYECKOM
WH(OpMAIUK U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh TOHITHIHBIN armapaTt OMoJIoTuu
Ymern:
- UCIOJIF30BaTh OCHOBOIIOJIATAIOIINE OMOJOTUYECKHE TEPMHUHBI U TIOHATHUSA: KHU3Hb, KIETKA, TKaHb,
opraH, OpraHu3M, BUJ, MOMYJISIIIUS, YKOCUCTeMa, OnoIieHo3, onocdepa; meTabonn3M (0OMEH BEIIECTB
W TpeBpalieHue »SHEPruM), ToMeocTa3d (caMoperymsius), OumocuHTe3 Oenka, CTPyKTypHas
OpraHu3alusi  UBBIX  CHUCTEM, JUCKPETHOCTh,  CaMOPETYJISLMS,  CaMOBOCIPOU3BEICHUE
(penpodykuusi), HAcIEACTBEHHOCTb, HW3MEHYUBOCTb, DJHEPrO3aBHCHUMOCTb, POCT U pa3BUTHE,
YpOBHEBAsi OpraHU3aIus;
- WCTOJB30BaTh OWoJIOrHYecKue 3akoHbl W 3akoHoMepHOCTH (I. Mennens, T. Moprana, H.U.
Basunosa, 2. I'ekkens, @. Mromnepa, K. bapa), rpanuiisl UX IpUMEHUMOCTH K KMBBIM CHCTEMAaM;
- COCTaBJISITh CPABHUTEIIbHBIE XaPAKTEPUCTUKH MTPU3HAKOB BUPYCOB, KIETOK MPOKAPUOT U 3YKAPHUOT;
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, BHIOB, OHWOTEOIIEHO30B U JKOCHCTEM;
OCOOEHHOCTH TPOIIECCOB OOMEHA BEIIECTB W TPEBpAIEHUS JYHEPTUU B KIETKe, (HOTOCHHTE3A,
MIACTUYECKOTO U YHEPTETHYECKOro 0OMeHa, XeMOCHHTEe3a, MUTO03a, Mei03a,

- peuarb OMoIoruYecKue 3ala4yu, COCTABJIATb I'CHOTUIIMYCCKUC CXCMbI CKPCUHIUBAHUA IJIS Pa3HbIX



TUIIOB HACJIEI0BAHUS MMPU3HAKOB Y OPraHU3MOB, COCTABJISITH CXEMBI IIEPEHOCA BEIIECTB U YHEPTUU B
AKocHCcTeMax (1T MUTAHUs, TUIIEBLIC CETH)

- KPUTHUYECKH OIICHMBaTh HMHQPOPMAIHMIO  OWOJOTHYECKOTO  COJICP)KAHMs, BKIFOYAIOIIYIO
TICEBJIOHAYYHBIC 3HAHUSA W3 PA3IUYHBIX MCTOYHUKOB (CpeICTBa MaccOBOW HHGOpPMAIMH, HAY4IHO-
MONYJISIPHbIE MaTepUalbl); UHTEPIPETUPOBATh ITUUYECKUE ACIIEKThl COBPEMEHHBIX HCCIEIOBaHUN B
OMOJOTUM, MEIUIMHE, OWOTEXHOJIOTUH; pacCMaTpUBaTh TIO0ATbHBIC IKOJIOTHYECKUE MPOOIEMBI
COBPEMEHHOCTH, POPMUPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO TIO3HUIIUIO;

- Cco3/JaBaTh COOCTBEHHBIC TMCHMEHHBICE W YCTHBIC COOOINCHHMST Ha OCHOBE OHOJIOTHYECKON

UH(OpPMALIUK U3 HECKOJIBKUX HCTOYHMKOB, TPAMOTHO UCIIOIb30BaTh MOHATUIHHBIN amnmapar OuoJIoruu

1.3. KosnyecTBO 4acoB Ha OCBOEHHE MPOrpaMMbl AUCHHUILUIMHBI. (8 CcOOmMEemMcmeuu ¢

VUEOHBIM NIAHOM 00PA308aAMENLHOU OPeAHU3AYUU (VUPEHCOeHU).

Bcero — 30 yacoB, B TOM YHCIIE:
MaKCUMAaJIbHOW Yy4eOHOW Harpy3ku oOydaronmxcs — 20 4YacoB, BKIIHOYAs: 0053aTEIbHOW ayAMTOPHOU

yueOHOI Harpy3Kku oOydaromuxcs 20 4acoB; caMOCTOATENbHOM padoThl oOyuatommxcs 10 gacos.



2. PE3YJIBTATBI OCBOEHUA JNCHUIIJIMHBI

PeSYJ'IBTaTOM OCBOCHU

pabouell mporpammbl

JUCLHHUIIIIMHBI  ABJISICTCA

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

54.02.

07 CxynpnoTypa .

HaunmenoBanue pesynbrata 00ydeHus

3HaTh
- MECTO U POJIb OMOJIOTHH B CUCTEME HAYIHOTO
BHAHMS;
-COJICpKAHIE OCHOBOIIOJIATAFOIIINX
OMOJIOTMYECKUX TEPMUHOB U TIOHATH: )KH3Hb,
KJICTKA, TKaHb, OPTaH, OPraHu3M, BU]I,
MOMYJISIINS, SKOCUCTeMa, OHOLIeH03, Ouocdepa;
MeTaboM3M (0OOMEH BEIIECTB M MPEBPAIICHUE
HPHEPrUH ), TOMEOCTa3 (CaMOperyJIsius),
OrocuHTe3 Oenka, CTPYKTypHasi OpraHu3aIus
PKUBBIX CUCTEM, JUCKPETHOCTH, CAMOPETYJISIIHS,
CaMOBOCITPOU3BEICHUE (PEPOIYKIIHS),
HACJIEICTBEHHOCTh, N3MEHUYHBOCTD,
PHEPro3aBUCUMOCTh, POCT U Pa3BUTHE,
YPOBHEBAsI OpraHHU3AIIHS;
-COJIEpP’KaHKE OCHOBOIIOJIAraoIINX
OMOJIOTUYECKUX TEOPHUM U TUTIOTE3: KIIETOYHOM,
XPOMOCOMHOM, MyTallTHOHHOM, 3BOJIFOIIMOHHOM,
MPOVCXOXICHUS KU3HU U YEIIOBEKa,
- OCHOBOIIOJIAraoIIMe OMOJIOTHYSCKUE 3aKOHBI U
BakoHomepHoctu (I'. Mennens, T. Moprana,
H.W. BaBuiosa, 3. ['exkens, @. Mroiuiepa, K.
bapa), rpaHuUIBl UX TPUMEHIUMOCTH K YKHBBIM
crucTemMam;
-OCHOBHBIC METO/IbI HAYYHOTO ITO3HAHUS,
MCIIONIb3YEMbIe B OMOJIOTHH: HAOTIOACHUS U
OTIFCAHUS KUBBIX CUCTEM, TIPOIECCOB U
SIBJICHHI; OpTaHU3aIUI0 M TIPOBEICHUE
OMOIOTMYECKOTO YKCIIEPUMEHTA ;
-IIPU3HAKK BHPYCOB, KJICTOK MPOKAPUOT H
PYKapUOT; OJJHOKJIETOUYHBIX U MHOTOKJIETOUHBIX
OpTraHNU3MOB, BHI0OB, OMOTEOIEHO30B U
PKOCHCTEM; OCOOEHHOCTH MPOIECCOB 0OMEHa
BEIIICCTB U MTPEBPAIICHUS SHEPTHH B KIICTKE,
(boTocuHTE3a, MITACTHYECKOTO U
PHEPreTHIecKoro oOMeHa, XeMOCHHTE3a, MUTO03a,
Melio3a,
-METOJMKY pPEIICHUS] OWOIIOTHYECKUX 3a/1aY,
COCTaBIIATh TCHOTUITNYECKUE CXEMBI
CKPEIIMBAHUS JUTSl Pa3HBIX THUIIOB HACIICTOBAHUS
MPU3HAKOB Y OPTaHU3MOB, COCTABIISATH CXEMBbI
MepeHoca BEIIeCTB U SHEPTHH B SKOCUCTEMAX
(Lery mTUTaHUs, TTUIIEBbIC CETH)

YmeTp
- HCII0JIb30BAaTh OCHOBOMOJIAraoIue
OMOJIOTMYECKHE TEPMHUHBI U TTOHSITHS:
PKU3Hb, KJIE€TKa, TKaHb, OpPraH, OPraHu3M,
BU/I, OMYJISIUS, SKOCUCTEMA, OMOIICHO3,
onocdepa; merabom3M (0OOMEH BEIIECTB U
[PEBPAIICHIE YHEPTUH ), TOMEOCTa3
(camoperynsuus), Onocunres Oenka,
CTPYKTypHasi OpTaHU3aIs )KUBBIX CUCTEM,
ITUCKPETHOCTh, CAMOPETYJISIHS,
CaMOBOCITPOU3BEACHUE (PEIPOIYKIIMS),
HACJIEICTBEHHOCTh, U3MEHYMBOCTb,
HHEPro3aBUCUMOCTh, POCT H Pa3BHUTHE,
YPOBHEBAsi OpraHU3aIus;
-HCII0JIb30BaTh OMOJIOTHMYECKUE 3aKOHBI U
sakoHomepHocTH (I'. Mengens, T.
Moprana, H.W1. BaBunosa, 3. ['exkens, O.
Miosnepa, K. bapa), rpanuiibt nx
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;
-COCTABJISITh CPABHUTEIILHBIC
XapaKTePUCTHKU MPU3HAKOB BUPYCOB,
KJICTOK TIPOKAPHOT M dYKAPHOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB, BHJIOB, OMOT€OIIEHO30B 1
PKOCHCTEM; OCOOEHHOCTH MPOIIECCOB
0OMeHa BEIIeCTB U MPEBPAIICHUS YHEPTUU
B KJIeTKe, JOTOCHHTE3a, IJIACTUYECKOTO U
PHEPrEeTHYECKOTO OOMEHa, XEMOCHHTE3a,
MHUTO3a, Meiio3a,
-penratb OHMOJIOTHYSCKHE 3aa4H,
COCTaBIISITh TEHOTHITHUECKHUE CXEMBI
CKpEIIMBAHUS JTSI pA3HBIX THUIIOB
HACJICTOBAHMsI IPU3HAKOB Y OPTaHU3MOB,
COCTaBIISITh CXEMBI IIEPEHOCA BEIIECTB U
HHEPTUH B 3KOcHCTeMax (IeTH MATaHus,
MUIIEBBIE CETH)
-KPUTHYECKU OIIEHUBATh WH(OPMAITHIO
OHOIOTHYECKOTO COJIEpKaHus,
BKJTFOYAIONTYIO IICEBIOHAYYHBIC 3HAHUS U3
[Pa3IMYHBIX UCTOYHUKOB (CpeICTBa
MaccoBOM MHMOpMaIUK, HAyYHO-
MOMYJISIPHBIE MAaTEPHUAIIBI);
WHTEPIPETHPOBATH ITHICCKUE ACTICKTHI

OBJIaACHUC




-KPUTUYECKHU OLIEHUBATh WH(HOPMAITHIO
OMOJIOTUYECKOTO COJIePIKaHMsI, BKIIOYAIOIIYIO
MCEeBAOHAYYHbIC 3HAHUS U3 PA3TMYHBIX
MCTOYHUKOB (CpecTBa MacCOBOW MH(pOpPMAIIUH,
Hay4IHO-TIOMYJISIPHBIC MaTEPUAJIbI);
MHTEPIPETUPOBATH STUYECKUE ACTIEKThI
COBPEMEHHBIX UCCIIEA0OBAaHUHN B OMOJIOTHH,
MEIUIIMHE, OMOTEXHOJIOTHH; PAaCCMATPUBATh
rI00aIbHBIE SKOJOTHUECKHE MPOOIEMBI
COBpPEMEHHOCTH, ()OPMHUPOBATH IO OTHOIICHUIO K
HUM COOCTBEHHYIO TTO3HUIINIO;

-CO3/1aBaTh COOCTBEHHBIC TMCbMEHHBIC U YCTHBIC
COOOIIIEHHUS Ha OCHOBE OMOJIOrHYCCKOM
MH(OpMaIUK U3 HECKOJIBKUX HCTOYHUKOB,
CPaMOTHO MCIIOJIb30BaTh MOHATUHHBIN aIlrapar
OHOJIOrUH

COBPEMEHHBIX MCCIICIOBAaHUN B OMOJIOTHH,
MEAHUIIHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh III00ATHHBIE
HKOJIOTUYECKUE MPOOIEMbI COBPEMEHHOCTH,
(bopMHPOBATH IO OTHOIICHHUIO K HUM
COOCTBEHHYIO MO3HIIHIO;

-C03/1aBaTh COOCTBEHHBIC TMCbMEHHBIC H
YCTHBIE COOOLIEHUS HAa OCHOBE
Orosornueckor nHpopmauu u3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO
MCIIOJIB30BaTh MIOHSATHWHBIN armapar
Oouonoruu




3.CTPYKTYPA U COAEP KAHME JUCHHUIIJINHBI

3.1. Temaruueckuii IIaH IUCLIUATUINHEI Buonorus

OO0s3aTenbHas ayIUTOpHAS yaeOHas Camocros
Harpy3ka oOy4Jaromuxcs TeJbHAs
paborta
Haumenoan oOyuaroly
ue pasiesos, uxcs
TeM
Bceer Bceer JlaGopatopu B r1u Bcero
0 0 ble paboThl U KypcoBa 4acoB
qaco qaco MPAKTUYECKH s
B B € 3aHATHUS pabota
1 2 3 4 S) 6
Pa3nea 1. Knerka — cTpykTypHO- 7 5 2
(GyHKIMOHAJILHAS eIUHHUIIA )KUBOTO
Tema 1.1. - 1 -
buonorus kak Hayka. O011as xapakTepucTHKa
KHU3HH
Tema 1.2. - 1 1
CtpykTypHO-(YHKIIMOHATIbHAS OpTraHu3aIus
KIJIETOK
Tema 1.3. CTpyKTypHO-(yHKIMOHATLHBIE - 1 1
(hakTOpbI HACIEACTBEHHOCTH
Tema 1.4. - 1 -
OOMeH BelIeCcTB U NMPEBpaIllEHUE SHEPTUU B
KJIETKE
Tema 1.5. )KuzHeHHbli LUK KIETKU. MUTO3. - 1 -
Melio3s
Pa3nes 2. Ctpoenue u GyHKIMH OPraHu3Ma 8 6 2
Tewma 2.1. CtpoeHne opranmsma - 1 -
Tema 2.2. - 1 -
@DopMbl pa3MHOKEHHUSI OPTaHU3MOB
Tema 2.3. - 1 1
OHTOreHe3 pacTeHUH, JKUBOTHBIX M YeJIOBEKa
Tema 2.4. 3aKOHOMEPHOCTH HACJICTIOBAHUS 1 -
Tema 2.5. CueruieHHOE HaclieJ0BaHNe - 1 -
MIPU3HAKOB
Tema 2.6. 3aKOHOMEPHOCTH U3MEHUYUBOCTH - 1 1
Pasnea 3. Teopusi 3Bo1ounu 4 3 1
Tema 3.1. McTopust 3BOTIOIMOHHOTO YUEHUS. - 1 -
MukposBonronus
Tema 3.2. MaxkposBouonus. Bo3HukHOBEHME - 1 -
Y pa3BUTHE KM3HU Ha 3eMJIe
Tema 3.3. IIpoucxoxieHne yeaoBeKa — - 1 1
aHTPONIOTEHE3
Pa3nea 4. Dxojorus 9 5 4




Tewma 4.1. Dxonornueckue GpakToOpsl U CPEIbI - 1 1
KU3HU
Tewma 4.2. ITomynsimus, cooOmiecTsa, - 1 -
9KOCHCTEMBI
Tewma 4.3. buocdepa - riI06aNBHAS - 1 1
IKOJIOTHYECKAsl CUCTEMA
Tewma 4.4. BnusiHue aHTPONOreHHBIX (DAKTOPOB - 1 1
Ha 6uochepy
Tema 4.5. Bnusiaue comuanbHO- - 1 1
IKOJIOTHYECKUX (PaKTOPOB HA 3I0POBHE
YeJloBeKa
Pa3znea 5. Buojiorus B :Ku3HU 2 1 1
Tema 5.1. BHOTEXHOIOIUH B )KU3HHU KaXKIOI'0 - 1 1
[TpomexyTodHas aTTecTanus (3a4eT ¢ - - -
OIICHKOH)

Bcero 30 20 10




3.2 Copepxanue 00y4eHHs] JUCIHUIITHHBI

buosgorusa

HaumenoBanue Coneprxanue yueOHOro MaTepuaa, 1abopaTopHbie paboThl 1 O6béM
pazzenoB, TeEM MIPaKTUYECKHE 3aHITHSI, CAMOCTOsITeNIbHAsA paboTa 00yJaromuxcs 4acoB
1 2 3
Paznea 1. Knerka
— CTPYKTYPHO-
(pyHKIHOHAIbHAS
e/IMHULIA JKUBOT0
Tema Coaeprxanue yueOHOro MaTepuasa 1
1.1.buonorus kak | CoBpeMeHHbIE OTpacik OUOJIOTHYECKUX 3HaHUH. CBsA3b OMOJIOTHU C
Hayka. O0mas JIPYTUMHU HayKamu: Onoxumus, Onodusnka, ONOHHKA,
XapaKTEePUCTHKA redoreorpadus u ap. Pons u mecto Ouonoruu B GopMUPOBAHUH
YKU3HU COBPEMEHHOM HAYYHOW KapTHHBI MUpA. Y POBHU OPraHU3aLUU KUBON
Matepuu. O0111as XapaKTepUCTUKA KU3HH, CBOMCTBA KUBBIX CUCTEM.
XHUMUYECKUN COCTaB KJIETOK.
Tema 1.2. Coaepixanue yueOHOIro MaTepuasa 1
CtpykTypHO- Kunerounas Teopus (T. IlIBann, M. lneiinenH, P. Bupxos).
¢bynkunonanbHass | OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOW KJIETOYHOM TeoprH. THITEI
OpraHu3alus KJIETOYHOW OpraHu3alyuu: NTPOKapuOTUYECKUN U 3yKaPUOTUUECKHI.
KJIETOK OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHue
MIPOKAPUOTUYECKON KJIETKU. CTPOCHHE SYKAPUOTHUECKOM KIIETKHU.
CamocrosiTensHa paboTa 1
Hexknerounsie hopmebl sxu3HH (BUPYCHI, GakTeprodari)
Tema 1.3. Conep:xanue yueOHOro MaTepuasa 1
CrpykTypHO- XpomocoMHas Teopust T. Moprana. CTpoeHHre XpOMOCOM.
(GyHKIIMOHATIbHBIE | XPOMOCOMHBIA HAOOP KJIETOK, TOMOJIOTUYHBIE 1 HETOMOJIOTHUHBIE
(bakTopbl XPOMOCOMBI, TAIUIOMIHBIA U TUIUIONIHBINH HaOop. HykinenHoBble
HacnencreeHHoctu | kuciaothel: [JHK, PHK HaxoxneHue B KJIeTKe, UX CTPOCHHUE U
¢byHKIMU. MaTpu4HbIe TPOLECCHI B KIETKE: peIUIMKalus, OMOCHHTE3
Oeinka, penapanus. [ eHeTHUeCKUi KO M €T0 CBOMCTBA
CamocrosrenbHa pabora 1
I'enmeTnueckuii KO M €r0 CBOICTBA
Tema 1.4. Coaepixanue yueOHOro MaTepuasa 1
O6wmen BemectB M | [lonsaTne MmeTabonu3m. ACCUMUIISIIS U TUCCUMIIIALINAS — JIBE
IIpEBpaLICHNE CTOpOHBI MeTabonu3Ma. Turnbsl oOMeHa BelecTB: aBTOTPOGHBINA U
SHEPTUH B KJIETKEe | reTepoTpodHbIH, a3poOHbIN 1 aHa3poOHbIH. [InacTuueckuit oOMeH.
dortocuHTE3
Tema 1.5. Conep:kanue y4eOHOro MaTepuaa 1

JKU3HEeHHBIN [TUKIT
KJIETKU. MUTO3.
Meiio3

Knerounslii iukJ1, ero nepuoibl. MUTo3, €ro CTaauu u
MPOUCXOASIME MTPOLIECCHI. bronornueckoe 3HaueHue MuTo3a. Menos
u ero ctaguu. [loBenenue xpomocoM B merose. KpoccuHrosep.
buonornueckunii cMbICI Meii03a

Pazpen 2.




Crtpoenue u

byHkunn
OpPraHu3Ma
Tema 2.1. Coaeprxanue yueOHOro MaTepuasa
Crpoenue MHoOrokjIeToYHble Oprann3mMel. B3anMocBs3b OpraHoOB U CUCTEMBI
Oopranusma OpPraHOB B MHOT'OKJIETOYHOM OpraHusMe. ['omeocTas opranusma U ero
MOAJIEPKAHUE B ITPOLIECCE KUZHEACITEIBHOCTU
Tema 2.2. Conep:kanue y4e0OHOTro MaTepuaa
®opmsbl @opMBI pa3sMHOKEHUS OpraHu3MoB. becrosoe u nojaoBoe
Pa3MHOKEHHUS pazMHokeHue. Buzsl 6ecrionoro pasmuosxenus. [lonosoe
OpPraHHU3MOB pa3MHOXKeHue. ['ameTorenes y suBOTHbIX. CriepMaTOreHes u
ooreHe3. CTpoeHue NmoJIoBbIX K1eToK. OmIof0oTBOpEHNE
Coaeprxanue yueOHOIro MaTepuasa
Tema 2.3. NHnuBuayanpHOE pa3BUTHE OPTraHU3MOB. DMOPHUOTECHE3 U €T0
OmnTtorenes craauu. [locramOpuonaneHelii nepuos. Craauu
pacTeHui, MOCTAIMOPHUOHAIBHOTO Pa3BUTHS Y )KMBOTHBIX U uesoBeka. [Ipsmoe u
KUBOTHBIX U HenpsiMoe pa3BuTue. buonoruueckoe crapeHue u cMepTb. OHTOreHes3
YeJI0BeKa pacTeHui
CamocTosiTenbHa padoTa
buonorunueckoe crapenue u cmeptb. OHTOreHe3 pacTeHUI
Conep:xaHue yueOHOro MaTepuaJia
Tewma 2.4. OcHOBHbIE IOHATHS T€HETUKHU. 3aKOHOMEPHOCTH 00pa30BaHus TaMeT.
3akonomeproctn | 3akonsl I'. Menaens (MOHOrHOpHUIHOE ¥ TOTUTUOPUIHOE
HacJeq0BaHUs CKpelrBaHue). B3aumonelcTerue reHoB
Tema 2.5. Conep:xanue yueOHOro MaTepuasia
Cuennensoe
3akonsl T. Moprana. CuernsieHHOe HaclleJOBaHUE T'€HOB, HAPYILICHHE
HacJe10BaHUe
IPH3HAKOB cueruieHus. HacnenoBanue npu3sHakoB, CLEIJICHHBIX C [TOJIOM
Coaepixanue yueOHOro MaTepuasa
Tema 2.6. W3MeHunBOCTb IPU3HAKOB. BUbl N3MEHUMBOCTH: HACJIEICTBEHHAS U
3aKOHOMEPHOCTH | HEHACJIeJICTBEHHAsl. 3aKOH TOMOJIOTMYECKUX PSJIOB B
U3MEHYUBOCTH HacnencTBeHHoi n3menunBoctu (H.M. BaBunos). MyrannonHas

TCOpUA USMCHYUBOCTHU. Bugsr MYTaIII/II\/JI U IMIPUYUHBI UX
BO3HHUKHOBCHUS. KapI/IOTI/IH yesioBeKka. HacneacTtBeHHbIE
3a0o0eBaHus yenoBeka. [ eHHbIe U XPOMOCOMHEIC 00JIe3HU YeIoBEKa.
bone3nu ¢ HacIeACTBEHHOM MMpEAPACIIOIIOKCHHOCTBIO.

CaMocTrosTenbHas pa60Ta
3HaueHue MGHHHHHCKOﬁ TCHCTUKHU B IPEAOTBpAIICHUHN U JICUCHUHN
TCHETHYECKHUX 3a00JIeBaHUI YeI0BeKa

Pa3nea 3. Teopusi

3BOJIIOLNH
Tema 3.1. Uctopus | Coaepkanue ydeGHOTro MaTepuasa
3BOJIIOLIUOHHOTO [Tepssie aBomonnonHbie KoHIenmu (OK.b. Jlamapk, XK.JI. broddon).
Y4EHUS. OpomonronHas teopus Y. Jlapsuna. CuHTETHYECKAs TEOPHS
MUKpO3BOIIONUSA | DBOJIIOLIUU U €€ OCHOBHBIE ITOJOXKEHHUS.
MuxkposBosmtorus. [lonmynsnus Kak sJeMeHTapHas eIMHUIA
9BOJIIOLIMU. ['eHeTHYeCKrE OCHOBBI 3BOJIOLUN. JIEMEHTAPHbIE
(dakTopsl 3BoIOLMHU. EcTecTBEHHBIN 0TOOp — HANIPaBIISIFOIINMA
¢axTop 3Bomonnu. BunoobpaszoBanue kak pe3ysibTaT
MHUKPO3BOJIOLUHU
Tema 3.2. Coaepixanue yueOHOro MaTepuasa

Maxkpo3BoTIOLIHS.

Maxkpossostonusi. QopMbl 1 OCHOBHBIE HAITPaBJICHUS




Bo3uukHOBeHUE U
paanTHe JKHU3HHU

makposBotonuu (A.H. CesepuioB). [lytu noctmxeHus
6uosiornyeckoro nporpecca. Coxpanenue 6uopasHooOpasust Ha

Ha 3emuie 3emuie.
I'unoTe3bl ¥ Teopuu BO3SHUKHOBEHUS JKM3HU Ha 3emie. [losBnenue
MIEPBBIX KJIETOK U UX dBotouus. [IpokapuoThl 1 3yKapuOTHI.
[TpoucxosxaeHrne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I[apCTB DYKapuoT

Tema 3.3. Conep:xanue yueOHOro MaTepuaJia

[Ipoucxoxaenue AHTpOIO0JIOTHs — HayKa o yesioBeke. CucreMaTHuecKoe MOJ0KEHUE

YeJI0BeKa — yenoBeka. CXOJCTBO M OTINYHMS YeJIOBEKa C )KUBOTHBIMU. OCHOBHBIE

aHTPOIIOTEHE3 CTaJIu{ aHTPOIOreHe3a. DBOJIIOLMS COBPEMEHHOI'O YeJIOBEKa.
YenoBeueckne packl U MX eIMHCTBO. Bpems u myTu pacceneHus
YeJI0BeKa M0 IJIaHEeTe.
CamocrosrenbHas pabora
[Iprcnoco0aeHHOCTh YeI0BeKa K Pa3HbIM YCIOBHUSIM CpPebl

Pa3pea 4.

IKOJIOTHSA

Tema 4.1. Conep:xaHue yueOHOro MaTepuaJa

DKOJOTHYECKHe Cpenbl 0OuTaHus OPraHU3MOB: BOJIHAS, HA3€MHO-BO3AYIIIHAS,

(hakTOpHI ¥ CpeIbl
KHU3HU

IIOYBCHHAs, BHYTpUOpPTraHU3MCHHAs. DU3UKO-XUMHUUIECKUE
0COOCHHOCTH cpeli oouTanus opranu3mMoB. [lonsTue
sKosiormueckoro ¢akropa. Kimaccuduxarus 3koI0rnaeckux
¢dakropos. [IpaBuno munumyma 1O. JIubuxa. 3akoH TOIEPaHTHOCTU
B. lllendopaa

CamocrosrenbHas pabora
[TpucniocoOaeHns OpraHu3MOB K JKU3HU B Pa3HBIX cpeiax

Tema 4.2. Conep:xaHue yueOHOro MaTepuasia

[Monynsuus, DKosornyeckas XxapakTepuCTHKa BUJa U TOMYJISAMH. DKOJIOTHYecKas

CO00111eCTBa, HUIIa BUJa. DKOJIOTMYECKHUE XapaKTePUCTUKH MOMYJISIIH.

9KOCHUCTEMBI CoobmecTBa u 3kocucTeMbl. buoiienos u ero crpykrypa. Casi3zu
MeX/1y OpraHn3mMamu B 6uorieHo3e. CTpyKTypHbIE KOMIIOHEHTBI
HKOCHUCTEMBI: MPOYLIEHTHI, KOHCYMEHTHI, peaylieHTbl. KpyroBopot
BEIIECTB ¥ ITOTOK DPHEPTUHU B SKOCHCTEME

Tema 4.3. Coaep:xanue yueOHOro MaTepuasa

buocdepa - buocdepa — xxuBast o6onouka 3emnau. PazBuTue npencraBieHuii o

rino0anbHas 6uocdepe B Tpynax B.M. Bepuaackoro. O6nactu Ouochepst u ee

JKOJIOTHYECKAst KOMITOHEHTHI. JKrBoe BemiecTBo Ouocdepsl U ero pyHKINH.

cucrema 3aKOHOMEPHOCTH CcyliecTBOBaHMs 6rocgepbl. OcoOeHHOCTH

Oonocdepsl Kak T100aTbHON YKOCUCTEMBI. J[nHaMuueckoe
paBHOBecHe B Ouocdepe. KpyroBopoTsl BemecTB 1
OMOreoOXMMHYECKUe ITUKIBL. [ T00anbHBIE SKOJIOTUYECKHE POOIeMBI
COBPEMEHHOCTH

CamocrosTenbHas padboTa
I'moGasibHBIE HKOJIOTHYECKUE MTPOOIIEMbI COBPEMEHHOCTH

Tema 4.4. Bnusanue
AQHTPOIIOT€HHBIX
($hakTopoB Ha

Conep:xanue yueOHOro MaTepuaJa

AHTpOIOreHHble BO3AeHCTBUS Ha Onocdepy. 3arps3HeHus: Kak BUJL
AHTPOIIOTEHHOTO BO3JEHCTBUS. AHTPOIIOI€HHBIE BO3/IEHCTBUS Ha
atmocdepy. Bozaeiicteust Ha ruapochepy. BozaeiicTBus Ha




ouochepy

mutochepy. YriayOeHHO U3y4daloTCsl OTXO/Ibl, CBSI3aHHBIE C
ompeeNeHHo mpodeccreit/CnenualbHOCTHIO

CamocrosiTenpHas padbora 1
AHTpPONIOT€HHBIEC BO3/ICHCTBHS HA OMOTHYECKHE COO0IIecTBa

Tema 4.5. Bnusinue | Coaep:kanue yueOHOTro MaTepHuaJia 1

COLIMAJIbHO- 310poBBE U €ro cocTapistonue. @akTopbl, MOJIOKUTEIBHO U

IKOJIOTHYECKUX OTpHUIATENILHO BIIMAIOIINE Ha OpraHu3M 4enoBeka. [Ipobiema

¢dakTopoB Ha TEXHOTE€HHBIX BO3JCHCTBUI Ha 3J0POBbE YEIOBEKA

3JI0pOBbE YeIOBeKa | (3JIEKTPOMAarHUTHBIE TOJIs, OBITOBAsE XUMHUSI, U30BITOYHBIE IIIYMBI,
paauanus v T.11.). AanTarys opranu3Ma 4eioBeka K pakropam
okpyxaroei cpensl. [IpuHiuns hopMupoBanus
310poBbecOeperaroiero nmopeacHus. Guzndeckas akTUBHOCTD U
3]10poBbe. buoxuMuyeckue acrekThl palliOHAILHOTO MUTAHUS
CamocrositenbHas paboTa 1
[TpunHnunsl GopMUPOBAHUSA 310POBbECOEPETratOIIero MOBEACHHUS.
dusnyeckas akTUBHOCTb U 3I0pPOBbE. BHOXMMUYECKHUE aCTIEKThI
paIMOHAaIBLHOTO MUTAHUS

Paspean S.

buosorus B

SKH3HU

Tema 5.1. Coaep:xanue yueOHOro MaTepuaJia 1

buorexnonoruu B | buorexHomorus kak Hayka u mpou3BocTBO. OCHOBHBIE

KHU3HU KaXI0T0 HaIpaBIIEHUs] COBPEMEHHOU OMOTEXHOJIOTUU. MeTo bl
onorexHonorur. OObEKTH OMOTEXHOJIOTHH. JTHKA
OMOTEXHOJIOTMYECKUX ¥ TeHETHUECKUX dKcrepuMeHToB. [IpaBuiia
MOMCKA U aHaJM3a OMOAKOJIOTHYECKON MH(POPMALIMK U3 PA3TUUHBIX
HCTOYHUKOB (Hay4Has U yueOHO-Hay4YHas JIUTEepaTypa, CpeacTBa
MaccoBoi uHpopmaiuu, cetb HTEpHET 1 ipyrue)
CamocrositenpHas padbora 1
DTUYECKHUE aCTIeKThI pa3BUTH OMOTEXHOJIOTUI U IPUMEHEHHE UX B
YKU3HH YeJIOBEKa

Bcero: 30




4. YCJIOBHUSA PEAJIMZALIMU ITPOI'PAMMBI TUCHUITJIMHBI

41. TpeOoBaHus K MAaTepPHAIbHO-TeXHUYECKOMY 00ecrie4eHHuI0

Peanu3zanus nmporpaMMbl AMCHUITIMHBL IPEAIIONaraeT HaIu4ue y4eO0HOro KabuHeTa .
[ToaroToBka BHEAyJUTOPHOW pabOTHl JOMKHA OOECHeuuBaTbCcs  JOCTYIIOM — KaKIOTO
oOyuyaromerocsi Kk 0a3am JaHHBIX U OuOmmoreunsiM ¢onHgaMm. Bo Bpems caMocCTOSTETHHOMN

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

OobopynoBanune yueOHOro KaOMHeTa M pado4NX MeCT KaOnHeTa:
- TOCaJ04YHBIC MECTa JUIsl 00yJarommxcs, padouee MECTO MPEnoaaBareis, KOMIUIEKT y4eOHO-
METOJUYECKON JOKYMEHTAIMH, HATJISIAHbIE TOCO0Us, JOCTATOYHOE KOJIMYECTBO YUeOHBIX KHHT,
JOCKa.
TexHuyeckue cpeacrBa 00y4YeHHsi: KOMITBIOTEP C YCTPOMCTBAMH BOCIIPOW3BEICHUS
3ByKa, MyJIbTUMEIAA-TIPOEKTOP C SKPAHOM.

4.2. OO0mue TpeOOBaHUS K OPraHU3alMU 00pPa30BaTe/ILHOM AesITeIbHOCTH

OcBocHHE OOYYAOMIMMHUCS  JTUCIUIUTHHBI MOXKET MPOXOIUTh B YCIOBHSX CO3JaHHOU
oOpasoBarenbHON cpefpl B 00pa3oBareNbHOM opraHuzanuu (yupexaeHuu). Teopernueckue
3aHATUSA JIOJDKHBI MPOBOJIUTHCA B ydeOHOM kabunere cornacHo OIIOIT CIIO — IIIICC3.
Texymuii 1 TPOMENKYTOUHBII KOHTPOIIb 00YUEHUS CKIIABIBACTCS U3 CIEAYIOMNX KOMIOHEHTOB:
TeKYLIUl KOHTPOJIb: ONpOoCc OOYYAIOIIMXCS HAa 3aHATHUAX, TPOBEICHHWE TECTUPOBAHMUS,
MACbMEHHBINA OMPOC | T.JI.; MPOMEKYTOUYHBIH KOHTPOJIb: 3a4eT C OIIEHKON (B COOTBETCTBHUU C

y4eOHBIM TIJIAHOM 00pa30BaTEIHLHON OpraHu3anuu (yUpeKIeHHs).

4.3. Kaaposoe obecrieueHHe 00pa30oBaTeILHO JeATETLHOCTH

TpeboBanuss & KBamU(UKAIMKA TEAArOTHYECKUX  KAApPOB,  OCYIIECTBISIOMINUX
peanuzanuro OITOIL, [ITICC3 no cnenuanbHOCTH AOKHA 00€CeUnBAThCS MeJarOrHueCKUMU
KaJ[paMH, UMEIOUIMMH BbICIIee 00pa30BaHKUE, COOTBETCTBYIOIIEE MPOGUIIIO MPENO01aBaeMOro
npeameta. OMBIT JEATETHPHOCTH B OPraHH3alldAX COOTBETCTBYIONIEH MpodhecCHOHaATBHOM
chepbl sABIsAETCS O00s3aTENbHBIM ISl TIpermojaBaTeNiel, OTBEYalOMIUX 33 OCBOCHHE
oOyuatomumcsi  mpodeccuoHanpHOr0  yueOHOro Iukia. [lpemojgaBaTenu — MOJIydYaroT

JIOTIOJIHUTENbHOE  IpOo(ecCHOHaIbHOE  00pa3oBaHME IO  MpOorpaMMaM  MOBBILICHUS



KBaJIM(UKAIMK, B TOM 4Yucie B OpME CTAKUPOBKU B MPOGUIBHBIX OPraHU3AlMIX HE pexe

OJIHOTO pa3a B 5 JieT.

4.4, NndopmanuonHoe odecriedenune ooyuenusi. [lepeueHb pekomMeH1yeMbIX Y4eOHbIX

u3aanuil, UHTepHeT-pecypcoB, 10MOJHUTEIbLHOM JUTEPATYPbI*

OcHOBHbBIE HCTOYHUKU:
1. AradonoBa W.b., CuBornazoB B.M. buomorus 10 kmacc. AkmuoHepHOE OOIIECTBO,
m3aatenscTBo «lIpocemenuey, 2020.
2. AradponoBa W.b., CupornazoB B.M. buomormss 11 kmacc. AkKmmoHepHOE 0OIIECTBO,
uznarenberBo «IIpocsemenuey, 2020.
3. benses HA.K. m nap. buonorms 10 xmacc. AKIMOHEpHOE OOIIECTBO, H3AaTEIbCTBO
«IIpocsemiennen, 2020.
4. bemsee HA.K. m np. bumomorms 11 xmacc. AxnuoHepHoe OOIIECTBO, HW3AaTEIbCTBO
«IIpocsemenuer, 2020.
5. Baxpymes A.A. buosnorus 10-11 xnacc. OOO «banacc»,2020.
6. [laceunuk B.B., Kamenckuii A.A., Pyonios A.M. u np. Ilox penakuueii [laceunuka B.B.,
buonorus 10 knacc. Akimonepuoe o6ur-Bo, M3n-so «lIpasnay, 2020.
7. IMaceunuxk B.B., Kamenckuit A.A., PyobnoB A.M. u np. Ilox penakuueit [laceunuka B.B.,

buonorus 11 knacc. AkimoHnepHoe o6m-Bo, M3n-so «IIpasmay, 2020.

JonoJiHUTe/IbHbIE HCTOYHUKH
1. buonorus: Yue6noe nocodue / T.A. Auapeera. - M.: PUOP, 2010.
2. Koncrantuaos B.M., PezanoB A.I', ®aneesa E.O. Obmias 6uonorus: yueOHHK Ui CTYIEHTOB
o0pa3oBaTeNbHBIX  YUpeXKIEHUH  cpenHero  mpodeccuoHanbHOro  obpa3zoBaHus.- M.
N3narensckuit eHTp «Akanemusi», 2014.
3. O6mas sxomnorust: Kype sneknuii / B.B. Maspuiies. - 3-e u3., crep. - M.: UHOPA-M; MH.:
Hog.3nanwme, 2013.
4. Dxonormdeckas sHimkimoneaus. A - I' / B.W. Jlanunos-JlanwibsH, K.C. JloceB. - M.:
Ounuknoneaus, HULl MHOPA-M, 2011.
5. Oxomorust: Yuebnoe nmocodue / JILH. Epnakos, O.H. Yepnbimosa. - M.: HUL] UHOPA-M,
2013.



5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOM
JUCHUIIVINHBI
KoHTposib 1 olleHKa pe3yabTaTOB OCBOCHMS y4€OHOW JUCLMILIMHBI OCYIIECTBISAETCS
IIpenojaBaTesieM IPU  IPOBEICHUM JICKIMOHHBIX 3aHATUH, TECTUPOBAaHUA, a TaKXKe

BBIITOJIHCHU AL 06y‘IaIOH_[I/IMI/ICH CaMOCTOATCIIbHBIX pa60T.

Pa3nes, Tema ®opMBbI H METO/IbI KOHTPOJISA B
OLICHKHU
Pa3nea 1. Kierka — cTpykTypHO- 3anonHeHne TabIHIIbI ¢ ONMCAaHUEM
(PyHKIMOHAJIbHAS eANHUIIA KHBOTO METOJ0B MUKPOCKOIIMPOBAHUS C UX
buonorus xak Hayka. O0mas JIOCTOMHCTBAMU U HEAOCTAaTKaMH.
XapaKTepUCTHKA KU3HU 3anosnHeHue TabauLbl «BKiag ydeHbIX B

pa3BUTHE OMOJIOTHI
3anoJiHeHUEe CPAaBHUTEIBLHOM TaOIUIIbI
CXOJICTBA U Pa3IUYMil )KUBOTO U HE

AKHBOT'O
CtpyKTypHO-(PYHKINOHATbHAS OneHuBaemast IMCKyCCHs IO BOIIpOcam
OpraHu3alus KJIeTOK JEeKIHUU

Pa3paboTka MeHTaNbHOM KapThl 110
KJ1accH(UKaIMK KIETOK U UX CTPOCHUIO
Ha MPO- U DYKAPHOTHUYECKUX U TI0
I[apCTBaM B MHHU TPYIIIax

CTpyKTYpHO-(PYHKIMOHAJILHbIE OpoHTAIBHBIN OIIPOC

(akTopbI HACIEACTBEHHOCTH Pa3paboTtka rioccapus

Pewienue 3anau Ha onpeneneHue
II0CJIEIOBATEIbHOCTH HYKJIEOTHU/IOB,
AMUHOKHCIIOT B HOPME U B CIIy4ae
W3MEHEHUS MOCIE0BATEIbHOCTH

Hykseotn 108 JJTHK
OOMeH BelecTB U NpeBpalieHue 3Heprun | GpoHTaIbHBIN 0npoc
B KJIETKE 3anoiaHeHue CpaBHUTENbHOM TaOINIIbI
XapaKTePUCTHK TUIIOB 0OMEHA BEIIECTB
Ku3HeHHbIN IMKJ KJIeTKH. MuTo3. OOcyxkaeHune o BoIpocam JEKIUH
Meiio3 Pa3pa0oTka JeHThl BpeMEHH )KU3HEHHOT'O
LMKJIa
Pa3nea 2. Ctpoenue u pyHKIuM OnenuBaemast TUCKYCCHS
OpraHmsMa Pa3zpaboTka MeHTaIbHOM KapThl TKAHEH,
Crpoenue opranusma OpPTraHOB U CHUCTEM OpraHOB OpPraHU3MOB

(pacTeHwus, )KUBOTHBIE, UETIOBEK) C
KpaTKOM XapakTepUCTUKOMN UX QYHKIMI

DopMbI pa3MHOXKEHHS OPraHU3MOB ®poHTaJIBHBIN OITPOC

3anonHeHue TabauIbl ¢ KPaTKOM
XapaKTEePUCTHKON U TpuMepaMu Gopm
PASMHOXKCHU OPraHNU3MOB

OHTOreHe3 pacTeHuH, )KUBOTHBIX U Pa3pa0oTka JeHThl BpEMEHH C
YeII0BEeKa XapaKTEPUCTUKOM ITAllOB OHTOTCHE3a
OTJEJILHOM I'PYIIION )KUBOTHBIX U




YeJI0BeKa [0 MUKPOTPYIIIam
Tect/ompoc

3aKOHOM6pHOCTI/I HacJeaA0BaHUusA

Pa3pabotka rioccapus
OpoHTaTBHBIN OIIPOC
Tect o Bompocam JeKUuu

CHCHHCHHOG HaCJICAOBAaHUC NPU3HAKOB

Tect

Pa3paborka rioccapus

Pemenue 3anau Ha onpenenexHue
BEPOSITHOCTH BO3HUKHOBEHMS
HACJICACTBCHHBIX MMPU3HAKOB IIPpU
CLEIJIEHHOM HacJIeI0BaHUH, COCTaBICHUE
TCHOTUITMYCCKUX CXCM CKPCIIUMBAHUA

3aKOHOMepHOCTI/I U3MCHYNBOCTH

Tecr.

Pemenue 3a1au Ha onpejeneHue Tuna
MYyTalliy TIpU Mepeiade HaClIeICTBEHHBIX
MPU3HAKOB, COCTABIICHUE
TEHOTHITMYECKUX CXEM CKPEIIUBaHUS

Paznen 3. Teopus 3Bo/1I0UMH
Hcropus 3BOJIIOIIMOHHOTO YUEHHUS.
MukposBoatonus

@pOHTAIBHBIN OIIPOC

Pazpabotka rioccapus TepMUHOB
Pa3paboTka 1eHTBl BpEMEHU pa3BUTHUS
9BOJIIOLIMOHHOT'O YYEHHUS

MakpoaBontouusi. BosHUKHOBEHHE U
pa3BUTHE )KU3HU Ha 3emJie

OnenuBaemasi TUCKYCCHS: UCTIOJIb30BaHUE
apryMeHTOB, OMOJIOTHYECKOM
TepMI/IHOJIOFI/II/I U CUMBOJIMKU JIA
JI0Ka3aTeNIbCTBA POJICTBA OPTaHU3MOB
pa3HI)IX CUCTCMATHUYCCKHX prHH
Pa3paboTka JeHTBI BpeMEHU
BO3HUKHOBCHUA U paSBI/ITI/IFI JKU3HU HA
3emie

IIpoucxoxaeHue yenopexka —
aHTpoONnoreHe3

@pOHTAIBHBIN OITPOC
Pa3pa0oTka JeHThl BpeMEeH!
MIPOUCXOXKIACHUS YEJIOBEKA

Pazgea 4. dxojorus
DKkonorudeckre (pakTopsl U Cpebl KU3HU

Tect 1o 3ko0rNYecKuM QakTopam 1
cpeJiaM JKM3HU OPraHu3MOB

Honyasinusi, c0001IECTBA, IKOCHCTEMBI Tect/ompoc
buocdepa - rmobanbHas sxoIorHUecKas OrneHrBaemasi TUCKYCCHS
CHCTEMA Tect

Tect

BnusiHue aHTponoreHHbIx (hakTopoB Ha
ouochepy

Biusinue conHATbHO-IKOJIOTHYECKUX
(aKTOPOB Ha 310POBBE YeJ0BEKA

OnenuBaemast TUCKyCCHS
TeMreparypsl)"

Pa3nea 5. buoJsiorusi B ;Ku3Hu

broTtexHonornu B ;KU3HA KaXxXJa0oro

BrimonHnenue keiica Ha aHAIU3
nH(OPMALIUK O HAYYHBIX JOCTUKCHHIX B
00JIaCTH TEHETHYCCKUX TEXHOJIOTHH,
KJIETOYHOW WHKEHEPUH, MHIIEBHIX
OMOTEXHOJIOTHH (10 rpyMIam),
MIPEJICTABJICHHE PE3YIbTATOB PEIICHUS




KENCOB

CouMalbHO-dITHYECKHE ACTEKThI
OMOTEeXHOJIOTHIA

BrinosiHeHUE Keiica Ha aHAIIN3
uH(pOpMaIuu 00 ITUYECKUX ACTIEKTaX
pa3BUTHS OMOTEXHOJIOTHH (IO TPyIIam),
IIPE/ICTABIICHUE PE3YIbTATOB PEIICHUS
KEHCOB




