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1. MACIIOPT PABOYEM ITIPOT PAMMBbI buoJjiorus

1.1. O6nacTs npuMeHennst IPOrpaMMbl JHCHUILIHHBI

Pabouas mporpamma AWMCHHMIUIMHBI (J1ajgee — pabouas mporpamma) sBIISETCS
YaCcThI0 OCBOCHMS TMPOrpaMM TMOJATOTOBKM CIEIUAIMCTOB CpPEJAHEr0 3BEHA B
cootBercTBHHU ¢ PI'OC CIIO 1o cnenuansaocth. 54.02.05 JKusomnucs.

Llenu u 3a1aun TUCLUILINHBGI.

Hean: ¢dopmupoBanrie y CTYIEHTOB NPEACTABICHHUS O  CTPYKTYpHO-
(GYHKIIMOHATBHOW OpPraHU3alluy KUBBIX CUCTEM Pa3HOTO paHra Kak OCHOBBI MPUHSATHUSA
pelIeHUil B OTHOIEHUH OOBEKTOB KMUBOM MIPUPOJIBI U B TPOU3BOICTBEHHBIX CUTYAITUSIX.

3amaun:

1) chopmupoBaTh HOHUMAHUE CTPOCHHS, MHOTOOOpa3usi U 0OCOOCHHOCTEH KUBBIX
CUCTEM PA3HOTO YPOBHSI OpraHU3AIMH, 3aKOHOMEPHOCTEH MPOTEKAHUS OMOTOTUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOLIECW Cpelie, LEJIOCTHOM HAay4YHOM KAapTUHBI MHDA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTU €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS OIpPEACNSITh KUBbIE OOBEKTHl B MPHUPOJE; IMPOBOJIUTH
HaOJIO/ICHUST 3a SKOCUCTEMaMH ISl BBISIBJICHUS E€CTECTBEHHBIX M aHTPOIOTCHHBIX
W3MEHEHUH, HHTEPHPETUPOBAThH PE3YIbTaThl HAOIIOCHUI,

3) cdopMupoBaTh HaBBIKM MPOBEACHUS  MPOCTEUIINX  OMOJOTHUYECKHUX
AKCIIEPUMEHTAJIbHBIX UCCIEI0OBAHUN C COONIIOACHUEM MPaBUl 0€30MacHOro oOpanieHus
¢ 00BeKTaMH U 000PYI0BAHUEM;

4) pa3BUTh YMEHUS HUCIOJIH30BaTh HHPOPMAIIUIO OMOJIOTUYECKOTO XapakTepa u3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHUS MPOTHO3UPOBATH MOCIEACTBHUS CBOCH IEITEILHOCTH TI0
OTHOIIICHUIO K OKpYXKalolllel cpene, COOCTBEHHOMY 370pPOBBIO; OOOCHOBBIBaTH U
coO0/1aTh MEphI MPOPUITAKTUKH 3a00JIEBAHUM.

6) cdopMUpOBaTH MOHUMAHNE 3HAYUMOCTH JOCTHKEHUN OMOJIOTMYECKON HAyKU
U TEXHOJOTUHA B MPAKTUUYECKOW MEITEIHPHOCTH 4YEeJIOBEKAa, Pa3BUTHUHU COBPEMEHHBIX
MEIUIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTHH.

3HaTth:

- MCECTO U POJIb OHOJIOTHHU B CUCTEME HAay4YHOI'O 3HAHUS;



- COJEp)KaHWUE OCHOBOTOJATAIIINX OHOJIOTHYECKHX TEPMHUHOB M TIOHATHM:
KU3Hb, KJIETKA, TKaHb, OPTaH, OpPraHU3M, BHJ, MOMYJISAIHS, YKOCHCTeMa, OHUOIICHO3,
ouocdepa; Meraboausm (0OMEH BEIIECTB W IIPEBpaIlleHHE SHEPryuu), TOMEocTa3
(camoperymsnus), OuocuHTe3 Oelika, CTPYKTypHas OpraHM3alsl >KUBBIX CHCTEM,
JIACKPETHOCTb, CaMOpEeTyJIsLHs, CaMOBOCITPOU3BEICHUE (penpoayKuus),
HACJICJICTBEHHOCTh, M3MEHUYNBOCTh, YHEPT03aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBAs
OpraHu3aIys;

- COJIEp)KaHHE OCHOBOTIOJATalIMUX OHOJOTHYECKUX TEOPUH M  THIIOTE3:
KJIETOYHOU, XPOMOCOMHOM, MYTAI[MOHHOM, 3BOJIOIMOHHOMN, TIPOUCXOKICHHUS KU3HU U
YeII0BEeKa;

- OCHOBOINOJIAraroIye OUoNIornueckrue 3akoHsl U 3akoHomepHoctH (I'. Mennens,
T. Moprana, H.1. BaBunosa, O. I'ekkens, ®. Mromnepa, K. bapa), rpanunsl ux
NPUMEHUMOCTH K KMBBIM CHCTEMAM,;

- OCHOBHBIE METOJIbl HAY4YHOI'O II03HAHUS, HCIHOJb3yeMble B OHOJIOTHU:
HAOJIIO/ICHUSI U OIMMHCAHUS XUBBIX CHUCTEM, MPOIIECCOB W SIBJICHHM;, OPTraHU3AlUI0 H
pOBEJCHUE OMOJIOTUYECKOTO IKCIIEPUMEHTA;

- TPU3HAKU BHUPYCOB, KJIETOK MPOKAPHOT M OSYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, BHJIOB, OMOTEOIICHO30B M JKOCHCTEM; OCOOCHHOCTH
IpoleccoB OOMEHa BEIIECTB U MPEBpAllleHUs PHEPIUU B KIETKe, (OTOCHMHTE3a,
TUTACTUYECKOTO M SHEPTETHUECKOro 00MeHa, XeMOCHHTE3a, MUTO3a, Mel03a,

-METO/MKY pEIIeHHUs OWOJIOTUYECKUX 3aJad, COCTaBISATh TI'€HOTUIIMYECKHE
CXEMbl CKPEIIMBAHUA JJIsl Pa3HbIX TUIIOB HACJIEJOBaHMS MPU3HAKOB y OPraHU3MOB,
COCTaBIISITh CXEMBI MEPEHOCA BEIIECTB M SHEPTrUM B dKocHUcTeMax (Iemu MUTaHus,
MIUIIEBBIC CETH)

- KpUTHUYECKH OIEHUBATh HH(MOpPMAIUI0O OHOJIOTUYECKOrO COACpIKAHUSA,
BKJIIOYAIOLIYI0 TICEBJOHAYYHbIE 3HAHHUS W3 Pa3IMYHBIX MCTOYHHUKOB (CpeicTBa
MaccoBoil uWHGOPMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepuaibl); WHTEPIPETUPOBATH
OTHYECKHE aCMeKThl COBPEMEHHBIX WCCIIECNOBAaHMI B OHOJOTHH, MEIUIIMHE,
OMOTEXHOJIOTUM,  pacCMaTpWBaTh  TJO0OANbHBIE  JKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3HUITHUIO;

- CO34aBaThb cOOCTBEHHBIE NHUCHMEHHBIE H YCTHEIC COO6H_ICHI/I$I Ha OCHOBC



Oounonornyeckor MHGOPMAIMK U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO HMCIOJIb30BaTh
NOHSTUHUHBIN anmnapar OMOJI0oTUU

Ymern:

- HCIIOJIb30BaTh OCHOBOIIOJIArAIONINEe OWOIOTUYECKHE TEPMUHBI M TOHSATHS:
KU3Hb, KJIETKA, TKaHb, OPTaH, OpPTraHU3M, BHJ, MOMYJISAIHUS, YKOCHCTEMa, OMOIICHO3,
ouocdepa; Merabomusm (0OMEH BeIIECTB M IIPEBpaIllEHUE DHEPruu), TOMEOocTa3
(camoperymsinus), OuocuHTe3 Oelka, CTPYKTypHas OpraHM3alsl >KUBBIX CHCTEM,
JTUCKPETHOCT, camMoperyJisius, CaMOBOCIIPOU3BEICHHE (penpotyK1us),
HACJIEICTBEHHOCTh, U3BMEHUYUBOCTb, YIHEPTrO3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAs
OpraHU3aIlvs;

- HCIIOJIb30BaTh OWOJOTHYECKHE 3aKOHBI M 3akoHOMepHOcTH (I'. Mennens, T.
Moprana, H.U. BasunoBa, 3. I'ekkemns, ®. Mromiepa, K. bspa), rpanumsl ux
IPUMEHUMOCTH K KUBBIM CHUCTEMAM,;

- COCTaBJISITh CPABHUTEIBHBIC XapPaKTEPUCTHUKU MPU3HAKOB BUPYCOB, KIIETOK
IPOKAPUOT W DYKApUOT;,; OJHOKIETOUYHBIX M MHOTOKJIETOYHBIX OpPTaHW3MOB, BHJIOB,
OMOTEOIIEHO30B M JIKOCHUCTEM; OCOOCHHOCTH TIPOILIECCOB OOMEHa BEIIECTB U
NpEBpaIICHNs] PHEPTUU B KJIETKE, (POTOCHHTE3a, MIACTHUYECKOTO M IHEPreTUYECKOTO
oOMeHa, XeMOCHHTE3a, MUTO3a, Mei03a,

- pelath Ouonoruueckue 3aJadyd, COCTaBIISATh T'€HOTHUIHMYECKHE CXEMBbI
CKpEIIMBAaHUs JJs pa3HbIX THUIIOB HACJIEIOBaHMWs MPHU3HAKOB y OPTaHU3MOB,
COCTaBJISITh CXEMbl MEPEHOCAa BEIECTB M SHEPruu B dKOocucTemax (Lenu MUTaHus,
MIUIIEBBIC CETH)

- KpUTHYECKH OIEHMBAaTh WH(MOpPMAIMI0 OHOJOTUYECKOTO COJAEpPHKaHUS,
BKJIIOYAIONIYIO TICEBJOHAYYHBbIC 3HAHMS W3 Pa3IMYHBIX HCTOYHHUKOB (CpeAcCTBa
MaccoBod WHGOpPMAIIMK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl); WHTEPIPETHPOBATH
THUYECKHE AaCMEKThl COBPEMEHHBIX HCCJIEOBaHMI B OHOJOTUH, MEIULIMHE,
OMOTEXHOJIOTUM,  paccMaTpuBaTh  TJOOANBHBIE  JKOJOTUYECKHE  MPOOJIeMBI
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3HUITHUIO;

- cO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
Oounonornueckoit HHPOpPMAIMH U3 HECKOJIBKUX HCTOYHWUKOB, TPAMOTHO HCITOJIb30BaTh

NOHATUIHBIN anmapaTt OMOJOTHUH.



1.3. Koau4yecTBO 4acoB Ha OCBO€HHE TMPOrpaMMbl JAUCUHMILIMHBI:

COOMBEMCMEUU C YUeOHbIM NIAHOM 00PA308AMENbHOL OP2AHU3AYUU (VUPEHCOCHUS).

Bcero — 30 yacoB, B TOM YHCIIE:
MaKCHUMaJIbHOW y4eOHOM Harpy3ku odyuarommuxcs — 30 9acoB, BKIIOYAs:
00s13aTeBbHON ayTUTOPHON yueOHOM Harpy3ku ooydarommxcs 20 4acoB;

CaMOCTOATENbHOM paboThl 0Oyvaronuxcs 10 yacos.



2. PE3YJIBTATBI OCBOEHUA JNCHUIIJIMHBI

PGBYJ'IBTaTOM OCBOCHU pa6oqel71 nmporpamMmbel  JUCHUILUIMHBI  SABJIACTCA  OBJIAJICHUC

obyvaronuMcst BuIOM AesiTeabHOCTH B cooTBeTcTBUM ¢ PI'OC CIIO mo cnenmansaoctu: 54.02.05

’Kusonucs (1o Buaam).

HaumenoBanue pesynbrata 00ydeHus

3HaTh
- MECTO U POJIb OMOJIOTHH B CUCTEME HAYIHOTO
SBHAHUS;
-coJIepyKaHNe OCHOBOIIOJATAIOIINX OMOIOTHYECKUX
TEPMHUHOB U NOHATUI: KU3Hb, KJIIETKA, TKaHb,
OpraH, OpraHu3M, BHJI, TOMYJISAIUA, SKOCUCTEMA,
OuoreHo3, ouocdepa; Mmeradoanzm (0OMeH
BEIIIECTB U MIPEBPAIICHUE YHEPTUH ), TOMEOCTA3
(camoperyiisius), OMOCHHTE3 Oeka, CTPYKTypHast
OpraHu3aIus )KUBbIX CUCTEM, JUCKPETHOCTD,
CaMOPETYJIALMS, CAMOBOCIIPOU3BEACHUE
(perpoayKIus), HaCIeICTBEHHOCTh, U3MEHYHBOCTb,
HPHEPTrO3aBUCUMOCTH, POCT U pa3BUTHE, YPOBHEBAS
OpraHu3aIus;
-CoZIepKaHHE OCHOBOIOJIArAlOIINUX OMOIOIMUECKUX
TEOPUI U TUIIOTE3: KJIIETOYHOM, XPOMOCOMHOMU,
MYTALMOHHOW, YBOIFOLIMOHHOM, TPOUCX 0K ACHUS
PKU3HHU U YEJIOBEKA;
- OCHOBOIIOJIAraloIye OMOJI0rHYeCKHE 3aKOHbI U
sakoHomepHocTH (I'. Mennens, T. Moprana, H.I.
Bagsuosa, D. I'ekkens, ®. Mroepa, K. bapa),
CPAHUIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;
-OCHOBHBIE METOJIbI HAYYHOTO TTO3HAHUS,
MCTIONIb3YeMbIe B OMOJIOTHH: HAOTIOACHUS U
OTIMCAHUsI KUBBIX CUCTEM, ITPOIIECCOB U SBJICHHIA;
OpTaHHU3AINI0 U MPOBEICHNE OMOIOTHYECKOTO
DKCIIEPUMEHTA ;
-IPU3HAKHA BUPYCOB, KJIETOK MPOKAPUOT U
PYKapHOT; OJHOKJIETOUHBIX U MHOTOKJIETOYHBIX
OpTraHU3MOB, BUI0OB, OMOTE€OIIEHO30B U SKOCUCTEM;
0COOCHHOCTH MPOIIECCOB 0OMEHA BEIIECTB U
MpEBpAICHHs DHEPTUH B KIIeTKe, (POTOCHHTE3A,
MIACTUYECKOTO U YHEPTETHIECKOro 0OMeHa,
XEeMOCHHTE3a, MUTO3a, MeHo03a,
-METOJIMKY DEIICHUs] OWOJOTHYECKUX 3aj1ad,
COCTABJISITh TCHOTUITMYECKUE CXEMBI CKPEITUBAHUS
1Sl pa3HBIX TUIIOB HACJIEI0BAHUS MPU3HAKOB Y
OpPTaHU3MOB, COCTABIISATh CXEMBI IIEPEHOCA BEIIECTB
M DHEPTHH B YKOCUCTEMaXx (LIeTIH MTUTaHWS,
MUIIEBbIE CETH)
-KPUTHYECKH OIICHUBATh WH(OpMAITHIO
OHOJOTUYECKOT0 COJIEpKaHusl, BKIIOYAIOIIYIO
MCEB/IOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX UICTOYHUKOB

YmeTp
- HCII0JIb30BAaTh OCHOBOMOJIAraoIue
OMOIOTMYECKHE TEPMHUHBI U MIOHSTHS: )KU3Hb,
KJIETKa, TKaHb, OPraH, OPraHu3M, BUJI, OMYJISAIHS,
hKOCHCTEeMa, OHOIeH03, Onocdepa; MmeTabom3mM
(oOMeH BeIeCTB U MPEBpaIICHUE YHEPTUH ),
romMeocTas (caMoperysius), Onocunres3 Oenxa,
CTPYKTypHasi OpraHU3aIHs )KUBBIX CUCTEM,
ITUCKPETHOCTH, CAMOPETYJISIIHS,
CaMOBOCITPOU3BEICHUE (PETTPOTYKIIHS),
HACJIC/ICTBEHHOCTh, N3MEHYHUBOCTb,
HPHEPro3aBUCUMOCTh, POCT U Pa3BUTHUE, YPOBHEBAs
OpraHu3aIus;
-ACIOJIb30BaTh OMOJIOTHUECKUE 3aKOHBI U
sakoHoMepHocTH (I'. Mennens, T. Moprana, H.I.
Basuosa, D. I'ekkens, . Mrounepa, K. bapa),
PaHUIBI KX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;
-COCTABJISITh CPABHUTEIIBHBIC XapaKTCPUCTUKU
MPU3HAKOB BUPYCOB, KIIETOK MPOKAPHOT U
DYKApUOT; OJHOKJIETOUHBIX U MHOTOKJIETOUHBIX
OpPraHU3MOB, BUJIOB, OMOTEOIIEHO30B U SKOCHUCTEM;
0COOEHHOCTH MPOIECCOB 0OMEHA BEIIECTB 1
MpeBpaIleHHs SHEPTUHU B KIIETKE, JOTOCHHTE3a,
MTACTHYECKOTO U DHEPTEeTHYECKOTO 0OMEHa,
XEeMOCHHTE3a, MHUTO3a, Meil03a,
-pemaTh OMOJIOTUYECKHE 33a4M, COCTABIATh
TeHOTUITUYECKHE CXEMbI CKPEIIIUBAHUS TSI
[Pa3HBIX THUIIOB HACJICIOBAaHUS TIPU3HAKOB Y
OpraHU3MOB, COCTABJIATH CXEMbI TIEpEeHOCA
BEIICCTB M YHEPTHH B DKOCUCTEMaX (IIeTH
MUTaHKS, TUIIEBIC CETH)
-KPUTHYECKU OIIEHUBATh WH(OPMAITHIO
OMOJIOTHYECKOTO COJIePKaHusl, BKIFOYAIOIIYIO
MCEBOHAYYHbIC 3HAHUS U3 PA3TUIHBIX
MCTOYHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLIUH,
HAyYHO-TIOMYJISIPHBIE MaTEpPUAIIbI);
WHTEPIPETHPOBATH ITHICCKUE ACTICKTHI
COBpPEMEHHBIX UCCIIEJIOBaHH B OMOJIOTHH,
MeIUIHE, OMOTEXHOJIOTHU; PACCMAaTPHBATh
r100ambHBIC YKOJIOTHUECKHUE TPOOIEMBI
COBPEMEHHOCTH, ()OPMHPOBATH TI0 OTHOIICHUIO K
HUM COOCTBEHHYIO ITO3UIHIO;

-CO31aBaThb COOCTBEHHBIE ITMCEMEHHBIE U YCTHBIC




(cpencTBa MaccoBoi HH(MOpPMAIUH, HAYYHO-
MOIMYJISIPHBIE MAaTEPHUAIIbI); UHTEPIIPETUPOBATH
ATUYECKHE aCIIeKThl COBPEMCHHBIX MCCIICIOBAaHUH B
OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTUH;
paccMaTpUBaTh TJ100ATBHBIC IKOJIOTHISCKUE
MPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH 110
OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3HIIMIO;
-C03/1aBaTh COOCTBECHHBIC TUCHMEHHBIC U YCTHBIC
COOOIIIEHUS Ha OCHOBE OMOJIOTUYECKON
HGOPMAIIUK U3 HECKOJIBKIX UCTOYHUKOB,
FPaMOTHO UCIOJIb30BaTh MOHATUHHBIN armapar
OHoIorun

COOOIIIEHUS Ha OCHOBE OMOJIOTUYECKON
MH(pOPMALIUY 13 HECKOJIBKUX HCTOUHUKOB,
rPaMOTHO MCITOJIb30BaTh MOHATHITHBIN amnmapar
OMOJIOTHH




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-(yHKIIMOHATLHBIE - 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. CuerieHHOE 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 aHTPOIIOTE€HHBIX (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
[IpomexyTrounas arrectanus (3auer ¢ - - -
OIICHKOH)

Bcero 30 20 10




3.2 Conepxxanue 00y4eHUs JTUCHUTIIAHbBI

Haumenosanune Coneprxanue yueOHOro MaTepuaia, 1adopaTopHble paboThl U O0béM
paszenos, TEM MPAKTUYECKHE 3aHATHS, CAMOCTOSATENIbHAS paboTa 00yJarOIIMXCs 4acoB
1 2 3
Paznen 1. Knerka
— CTPYKTYPHO-
pyHKUMOHANBbHASA
eIMHMIIA }KUBOT'0
Tema Coaep:xanue yueOHOro MaTepuasia 1
1.1.buonorus kak | CoBpeMeHHbIE OTpacau OUONIOrMuecKuX 3HaHui. CBsA3b OMOJIOTUY C
Hayka. OOmias JIPYTUMH HayKaMu: Ouoxumusi, 6uodusuka, OnoHMKa,
XapaKTepUCTHKA renoreorpadus u 1p. Pons 1 Mecto Ononoruu B GOpMUPOBAHUA
KU3HU COBPEMEHHOW Hay4yHOU KapTUHBI MUpa. Y POBHHU OpraHU3al1u KUBON
Matepuu. O011ast XapaKTepUCTHUKA KU3HU, CBOMCTBA KUBBIX CUCTEM.
XHUMUYECKUN COCTAB KIIETOK.
Tema 1.2. Coaep:xanue yueOHOro MaTepuaJia 1
CrpyKTypHO- Knerounas teopus (T. IlIBann, M. lIneiinen, P. Bupxos).
¢bynkunoHanbHass | OCHOBHBIE IOJOXKEHUSI COBPEMEHHON KIJIETOUHOM Teopuu. THIibl
OopraHu3anus KJICTOYHOW OpPraHu3aluy: IPOKAPUOTUYECKUN U SyKapUOTHUECKU.
KJIETOK OnHOKJIETOUHBIE U MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHMe
MIPOKapuOTHYECKOM KiIeTKH. CTpOEHHE DYKAPUOTUYECKOM KIIETKH.
CamocrosrenbHa pabora 1
Hexknerounsie opmbl sxU3HU (BUPYCHI, 6akTeprodari)
Tema 1.3. Coaep:xanue y4eOHOro MaTepuasa 1
CtpyKTypHO- XpomocoMmHas teopust T. Moprana. CTpoeHrne XpoMOCOM.
(GyHKIMOHATBHBIE | XPOMOCOMHBIH HAOOp KJIETOK, TOMOJIOTUYHbIE U HETOMOJIOTUYHBIE
(bakTophI XPOMOCOMBI, TAaTUIOWIHBIN U TUTIONAHBIA Ha0op. HykienHoBbie
HacnencteeHHoctu | kucnotsl: JJHK, PHK Haxoxaenue B kieTke, UX CTPOCHUE U
¢GbyHKIMU. MaTpuyuHbIe MPOLIECCH] B KJIETKE: PeIIMKalLMsl, OMOCUHTES
Oenka, pernapanus. [ eHeTHUECKUi KO U €ro CBOMCTBA
CamocrosiTensHa paboTa 1
I'eHeTHYECKUI KOJI ¥ €r0 CBOMCTBA
Tema 1.4. Conep:kanue y4eOHOIro MaTepuaa 1
OoOwmen BemiectB U | [TonsTHe MeTaboMM3M. ACCUMIIIALIUS U JUCCUMUMIISALIUS — JBE
MpEeBpAIlCHUE CTOPOHBI MeTabom3Ma. TUIbl 0OOMEHa BEMIECTB: aBTOTPOQHBIN U
SHEPIUH B KJIETKE | reTepoTpoQHbIH, a3poOHbIi U aHa’poOHBIN. [1nacTuyeckuii oOMeH.
dortocuHTE3
Tema 1.5. Coaepixanue yueOHOro MaTepuasa 1

JKy3HeHHBIN TUKIT
KJIETKU. MUTO3.
Metios

KrneTounslii nuki, ero nepuoasl. MUTO3, €ro craguu u
MIPOUCXOAAIINE Mpouecchl. bruomornueckoe 3HaueHre MuTo3a. Meios
u ero craauu. [loBenenne xpomocoM B Merose. Kpoccunrosep.




Bbuonornueckunii cMBICT Meiio3a

Paznen 2.
Crtpoenue u
byHkunn
OpPraHu3Ma
Tema 2.1. Coaeprxanue yueOHOro MaTepuasa
Crpoenue MHoOrokiIeToYHble Oprann3mMel. B3anMocBs3b OpraHoB U CUCTEMBI
Oopranusma OpPraHOB B MHOT'OKJIETOYHOM opranusme. ['oMeocras opranusma u ero
MOAJIEPKAHUE B ITPOLIECCE KUZHEACITEIBHOCTU
Tema 2.2. Conep:kanue y4eOHOTro MaTepuaa
®opmsbl @opMBI pa3sMHOKEHUS OpraHu3MoB. becrosoe u nojaosoe
Pa3MHOKEHHUS pazMHokeHue. Buzsl 6ecrionoro pasmuoxenus. [lonosoe
OpraHHU3MOB pa3MHOKeHHe. ['ameTorenes y »kuBoTHbIX. CriepMaTOreHes3 u
ooreHe3. CTpoeHue NMoJIoBbIX K1eTOK. OmIOg0TBOpEHNE
Coaeprxanue yueOHOro MaTepuasa
Tema 2.3. NHnuBuayanbHOE pa3BUTHE OPTraHU3MOB. DMOPHUOTCHE3 U €T0
OmnTtorenes cranuu. [locramOpuonaneHelil nepuoa. Ctaauu
pacTeHui, MOCTAIMOPHOHAIBHOTO Pa3BUTHS Y )KMBOTHBIX U uenoBeka. [Ipsmoe u
KUBOTHBIX U HenpsiMoe pa3BuTHe. buonoruueckoe crapeHue u cMepTb. OHTOreHes3
YeJI0BeKa pacTeHui
CamocrosiTenbHa padoTa
buonorunueckoe crapenue u cmeptb. OHTOreHe3 pacTeHUI
Conep:xaHue yueOHOro MaTepuaJa
Tema 2.4. OcHOBHbIE TIOHATHS T€HETUKHU. 3aKOHOMEPHOCTH 00pa30BaHus TaMeT.
3akoHoMepHOCTH | 3akoHbl I'. Mennenst (MOHOrHOpUAHOE U MOJIUTHOPUIHOE
Hacleq0BaHUs CKpelmrBanue). B3aumonelicTerue reHoB
Tema 2.5. Coaep:xanue yueOHOro MaTepuaJia
CueruieHHoe
3axonbl T. Moprana. CuerneHHoe HacleJ0BaHUE T€HOB, HAPYILIEHUE
HacJIeJOBaHHe
IPH3HAKOB cueruienus. HacnegoBanve npu3HaKoB, CLETIJICHHBIX C TOJIOM
Conep:xanue yueOHOro MaTepuaJa
Tema 2.6. N3MeHYnMBOCTh IPU3HAKOB. BUbI N3MEHUMBOCTH: HACIIECTBEHHAS U
3aKOHOMEPHOCTH | HEHACJIEACTBEHHAsl. 3AKOH T'OMOJIOTMYECKUX PsAJIOB B
W3MEHYNBOCTH HacneacTBeHHOM n3MenunBocty (H.M. BaBuno). Myranmonnas

TEOpHsI U3BMEHUYUBOCTU. BUJIbI MyTalMii U IPUYMHBI UX
BO3HUKHOBeHMS. Kapuotun yenoseka. HaciencrBeHnbie
3a0oneBaHus YenoBeKa. | eHHbIe 1 XpOMOCOMHBIE O0JIE3HH UeIOBeKa.
bosie3Hu ¢ HacleICTBEHHOW MPEIPaCION0KEHHOCTHIO.

CaMocTrosTenbHas pa60Ta
3HaueHue MGHHHHHCKOﬁ TCHCTUKHU B MPCAOTBPALICHUHN U JICUCHUUN
FCHETHYECKHUX 3a00JIeBaHUI YeI0oBeKa

Paspnen 3. Teopus

IBOJIIOLUH

Tema 3.1. Uctopus | Coaepkanue ydeGHOIro MaTepuasa

3BOJIIOLIUOHHOTO [Tepssie aBomonnonHbie KoHIenmu (OK.b. Jlamapk, XK.JI. broddon).
YUYCHHUSL. OpomonnonHas Teopus Y. Japsuna. CunTeTHyeCcKas Teopust
MHUKpPOABOIIONHS | SBOJIOLUH U €€ OCHOBHBIE TTOJI0KEHUSI.

MukposBontonus. [lonynanms kak aneMeHTapHas eAMHUIA
9BOJIIOLIMHU. ['eHeTHYeCKE OCHOBBI 3BOJIIOLUU. JIEMEHTApHbIE
(dakTopsl 3BoMIOLMHU. EcTecTBEHHBINH 0TOOp — HANIPaBIISIFOIINMA
¢axTop 3Bomonnu. BunoobpaszoBanue kak pe3ysibTaT
MHKPO3BOIOLINH




Tema 3.2.
MaxkposBontonus.
Bo3aukHoBeHUE U
pa3BUTHE XKU3HU

Conep:kanue y4eOHOro MaTepuasa

Makpossomtonus. PopMbl 1 OCHOBHBIE HAIIPaBJICHUS
makposBotoniuu (A.H. CesepuioB). [1ytu noctmxeHus
ounonorudeckoro mporpecca. CoxpaneHue 6mopazHooOpasus Ha

Ha 3emuie 3emuie.
I'unoTe3bl ¥ Teopun BO3HUKHOBEHUS kHU3HU Ha 3emie. [losBnenue
MIEPBBIX KJIETOK U UX dBotonus. [IpokapuoThl 1 3yKapuOTHI.
[TpoucxosxaeHrne MHOTOKJIETOUYHBIX OPraHu3MOB. Bo3HUKHOBeHME
OCHOBHBIX I[apCTB DYKapuoT

Tema 3.3. Conep:xanue yueOHOro MaTepuaJia

[Ipoucxoxaenue AHTpOIoIorus — HayKa o yesoBeke. CucreMaTHuecKoe MOJ0KEHUE

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

aHTPOIIOTEHE3 CTaJIu{ aHTPOIOreHe3a. DBOJIIOLHS COBPEMEHHOI'O YeJIOBEKa.
YenoBeueckne packl U MX eIMHCTBO. Bpems u myTu pacceneHus
YeJIoBeKa M0 JIaHeTe.
CamocrosrenbHas pabora
[Tprcnoco0aeHHOCTh YeI0BeKa K Pa3HbIM YCIOBUSIM CpPebl

Pa3pea 4.

JKOJIOTHSA

Tema 4.1. Conep:xaHue yueOHOro MaTepuaJa

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

(hakTOpHI ¥ CpeIbl
KHU3HU

IIOYBCHHAs, BHYTPpUOpPTraHU3MCHHA. DU3UKO-XUMHUUECKUE
0COOCHHOCTH cpeli oouTanus opranu3mMoB. [lonsTue
sKosiormueckoro ¢akropa. Kimaccuduxarus 3KoI0rnaeckux
¢dakropos. [IpaBuno munumyma 1O. JIubuxa. 3akoH TOIEPaHTHOCTU
B. lllendopaa

CamocrosrenbHas pabora
[IpucnocoOnaeHust OpraHu3MOB K )KU3HU B Pa3HBIX cpeaax

Tema 4.2. Coaep:xanue yueOHOro MaTepuasa

[Monynsuus, DKosornyeckas XxapakTepuCTHKa BUJa U TOMYJISAMH. DKOJIOTHYecKast

cO00111eCTBa, HUIIa BUJIa. DKOJIOTMYECKHUE XapaKTePUCTUKH MOMYJISIUH.

9KOCHUCTEMBI CoobmecTBa u 3kocucTeMbl. buolienos u ero crpykrypa. Casi3zu
MEX/1y OpraHu3mMamu B 6uorieHo3e. CTpyKTypHbIE KOMIIOHEHTBI
HKOCHUCTEMBI: TIPOTYLIEHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopor
BEIIECTB M TOTOK YHEPTUU B IKOCHCTEME

Tema 4.3. Coaeprxanue yueOHOro MaTepuasa

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

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

JKOJIOTHYECKAst KOMITOHEHTHI. JK1Boe BemecTBo Ouocdepsl U ero pyHKIUH.

cucrema 3aKOHOMEPHOCTH CyliecTBOBaHMs 6nocgepbl. OcoOeHHOCTH

Oorocdepsl Kak TI100aTbHON YKOCUCTEMBI. J[nHaMmuueckoe
paBHOBecHe B 6nocdepe. KpyroBopoTs! BemecTs u
OMOreoOXUMHYECKHUe ITUKITBL. [ T00anpbHBIE SKOJIOTUYECKHE TPOOIIeMBI
COBPEMEHHOCTH

CamocrosTenbHas padboTa
I'moGasibHBIE HKOJIOTHYECKUE MTPOOIIEMbI COBPEMEHHOCTH

Tema 4.4. Bnusaue

Conep:xanue yueOHOro MaTepuaJia
AHTpOInOreHHble BO3IeiCTBUS Ha Onocdepy. 3arpsi3HeHus Kak BUJL




AHTPONOT€HHBIX AHTPOMOTEHHOTO BO3ACHCTBUSA. AHTPONIOT€HHBIE BO3/IEUCTBUS Ha

¢akTopoB Ha atMocdepy. Bo3aelictBus Ha rugpocdepy. Bo3aelicTBus Ha

ouochepy nutocdepy. YTiayOJeHHO U3YJaroTCs OTXOIbI, CBSI3aHHBIE C
orpeeNieHHOM mpodeccreit/CnenualbHOCThIO
CamocrosiTenpHas padbora 1
AHTpPOIIOT€HHBIE BO3/ICHCTBUS HA OMOTHYECKHE COO0IIeCcTBa

Tema 4.5. Bnusinue | Coaep:kanue yueOHOTo MaTepHuaJia 1

COLIMAJIbHO- 3110pOBbE U €ro cocTaBisromue. GakTopbl, MOJIOKUTETHEHO U

9KOJIOTHYECKUX OTpHUIATENILHO BIMAIOIINE Ha OpraHu3M 4enoBeka. [Ipobiema

¢dakTopoB Ha TEXHOTECHHBIX BO3JCHCTBUI Ha 3J0POBbE YEIOBEKA

3J10pOBbE YeIOBeKa | (3JIEKTPOMAarHUTHBIE TOJIs, OBITOBAsE XUMUSL, U30BITOYHBIE IIIYMBI,
paauanus v T.11.). AanTaiys opraHu3Ma 4eiioBeka K pakropam
okpyxaromei cpensl. [IpuHiuns hopMupoBanus
3710poBbecOeperaroniero nopeaeHus. Gu3nueckasi akTHBHOCTb U
3/10poBbe. buoxuMuyeckue acrekThl palliOHAILHOTO MUTAHUS
CamocrositenbHas paboTa 1
[TpunHnMIBl GOPMUPOBAHUS 310POBbECOSPETraAIOIIETO MOBEACHHUS.
dusndeckas akTHBHOCTD U 3[I0POBhE. BHOXUMIYECKHE aCTICKThI
paIMOHaIBLHOTO MUTAHUS

Paspean S.

buoJsorus B

SKH3HU

Tema 5.1. Coaep:xanue yueOHOro MaTepuaJia 1

buorexnonornu B | bruoTexHOIOTHS KaK Hayka U IPpou3BoACTBO. OCHOBHBIE

KHU3HU KaXI0TO HaIpPaBIIEHUs] COBPEMEHHOU OMOTEXHOJIOTHUU. MeTo bl
onorexHonorur. OOBEKTH OMOTEXHOJIOTHH. JTHKA
OMOTEXHOJIOTHYECKUX ¥ TeHETHUECKUX dKcrepuMeHToB. [IpaBuiia
MOMCKA U aHAIHM3a OMOAKOJIOTHYECKOW HHPOPMALIUN U3 Pa3THIHBIX
HCTOYHUKOB (Hay4Has U yueOHO-HAy4YHas JIUTEepaTypa, CpeacTBa
MaccoBoi nHpopmaiuu, cetb uTepHET 1 pyrue)
CamocrosiTenpHas pabora 1
DTUYECKHUE aCTIeKThI pa3BUTH OMOTEXHOJIOTUI U IPUMEHEHHE UX B
KU3HU YeJIOBEeKa

Bcero: 30




4. YCJIOBHUSA PEAJIMZALIMU ITPOI'PAMMBI TUCHUITJIMHBI

41. TpeOoBaHus K MATePHAJTbHO-TeXHUYECKOMY 00ecre4eHuI0

Peanu3anus nmporpaMMbl AMCHUITIMHBL IPEAIIONaraeT HaIu4ue y4eOHOro KaOuHeTa .
[logroroBka BHEayIUTOpPHOW pabOTBl JODKHA OOECIEUMBATHCS  JIOCTYIIOM  KaKAOTO
oOyuyaromerocss Kk 0a3am HaHHBIX M OuOIMoTeYHbIM (oHIaM. Bo BpeMs caMOCTOATENbHOM

HOJATrOTOBKH, 00yJaronuecs J0KHBI ObITh 00ecreueHbl JOCTYIOM K cetu MHTepHerT.

ObopynoBanue y4eOHOro kaduHeTa U pado4YnX MeCcT KaOUHeTa:
- TOCaJ04YHBIC MECTa JUIsl 00yJarommxcs, padouee MECTO MPEernoaaBareisi, KOMIUIEKT y4eOHO-
METOMYECKONW JOKYMEHTAIMH, HAarJIsAHbIE 0COOUS, JOCTaTOYHOE KOJIUYECTBO YUEOHBIX KHMUT,
JIOCKa.

TexHu4yeckune cpeacTBa O0y4YeHHsi: KOMIBIOTEp C YCTPOMCTBAMU BOCHPOU3BEIACHUS
3BYKa, MyJIbTUMEANUA-TIPOEKTOP C IKPAHOM.

4.2. OO0mue TpedOBaHUS K OPraHU3alMU 00pPa30BaTe/ILHOM AesITeIbHOCTH

OcBoenne 0OydJarOUIMMHCS ~ AMCHUIUIMHBI MOXKET TPOXOIUTH B YCIOBHSX CO3JaHHOMN
o0Opa3oBaTenbHOl cpefpl B 00pazoBaTeNbHOM opraHuzanuu (yupexkiaenuu). Teopernyeckue
3aHATUSA JIOJDKHBI TPOBOJIUTHCA B ydeOHOM kabunere cormacHo OIIOIT CIIO — IIIICCS.
Texkymuii 1 TPOMEXKYTOUHBIN KOHTPOJIb 00YUEHHUSI CKJIAbIBAETCS U3 CIIEIYIOIINX KOMIIOHEHTOB:
TeKYIIMii KOHTPOJIb: ONpOC OOydYalONMXCS Ha 3aHATUAX, NPOBEICHHE TECTUPOBAHMS,
MMCBbMEHHBIN OMPOC U T.1.; MPOMEKYTOYHBII KOHTPOJIb: 3a4€T C OLICHKOW (B COOTBETCTBHH C

y4eOHBIM IIJIAaHOM 00pa30BaTeNbHOM OpraHu3alny (YyUpeKaeHus).

4.3. KaapoBoe o6ecrieueHre 00pa30BaTeIbHON 1eITEIbHOCTH

TpeboBanus k KBaTU(UKAIMK TEAATOTHIECKUX KaIPOB, OCYIIECTBISIFOIINX PeaTn3aIiiio
OIIOII, TIHICC3 mo cnenuanbHOCTH JIOJKHA O00ECTIeYMBATHCS MEIarOTHYECKUMH KaJpaMmu,
UMEIONUMH BBICIIIee 00pa3oBaHWE, COOTBETCTBYIOIIECE MPOQIIIIO MPEIOAaBACMOT0O MPEAMETA.
OnBIT EATETHPHOCTH B OpraHU3aIUAX COOTBETCTBYIOMIEH MPO(ECCHOHATBLHOW CEephl ABIACTCS
o0s3aTeNnbHBIM Ui TperojaBaTenieil, OTBEYAIOMIMX 32  OCBOGHHE  O0y4arouImmcs
npodeccuoHanpHOr0 y4eOHOro uukna. [IpenmomaBarenu MOIydYarOT JIOMOJHUTEIBHOE
npodeccCHOoHATbHOE 00pa30BaHUE O MPOTrpaMMaM IOBHINICHUS KBAIM(DHUKAIMK, B TOM YHCIIC B

dbopmMe CTAKUPOBKH B MPOMUIBHBIX OPTaHU3AIUAX HE PEXKEe OJTHOTO pa3a B 5 JeT.



4.4, HndopmaunoHHoe odecneueHue ooyueHus. [lepeuenn pekoMeHayeMbIX Y4eOHbIX

u3nanni, UaTepHeT-pecypcos, 10NOJIHUTEIbHOM JUTEPaTyphI™

OcCHOBHBIE HICTOYHUKHU:
1. AradonoBa W.b., CuBornazoB B.M. buomorms 10 kmacc. AkmuoHepHOE OOIIECTBO,
uznarenberBo «IIpocsemenuey, 2020.
2. AradponoBa W.b., CupornazoB B.W. buomormss 11 kmacc. AkmmoHepHOE 0O0IIECTBO,
m3natenbcTBO «lIpocBemenuer, 2020.
3. benses HA.K. m nap. buonorms 10 xmacc. AKIMOHEpHOE OOIIECTBO, H3aTEIbCTBO
«IIpocsemenuer, 2020.
4. bemsee IA.K. m ngp. buomorms 11 xmacc. AxnuoHepHOe OOIIECTBO, HW3AaTEIHCTBO
«IIpocsemiennen, 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 Ilaceunuka 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. AknmonepHoe o6m-Bo, M3a-so «IIpasmay, 2020.

JlonoJHuTeIbHbIE HCTOYHUKH
1. buonorus: YuebHoe nmocooue / T.A. Auapeera. - M.: PUOP, 2010.
2. Koncrantunos B.M., PezanoB A.I', ®aneesa E.O. Obmias 6uonorus: yueOHHK I CTYIEHTOB
00pa3oBaTeNbHBIX  YUpEXKIACHUN  cpeaHero  mpodeccrmoHanbHOro  oOpa3zoBaHus.- M.
W3 natenbckuil neHTp «Akagemusi», 2014.
3. O6mas sxonorust: Kype nekuuit / B.B. Maspuies. - 3-e u3a., crep. - M.: UHOPA-M; Mh.:
Hog.3nanwme, 2013.
4. Dxonorumdeckas sHimkimoneaus. A - I' / B.W. Jlanunos-anwmibsH, K.C. JloceB. - M.:
Ounukinoneaus, HULl THD®PA-M, 2011.
5. DOkonorus: Yuebnoe nocodue / JIL.H. Epnakos, O.H. Uepnsimosa. - M.: HULl UH®PA-M,
2013.



5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOM
JUCHUIIVINHBI

KoHTposb 1 olieHKa pe3yabTaTOB OCBOEHMSI y4€OHOM MUCIMILIMHBI OCYLIECTBIISIETCA

mnmpenoaaBaTeji€eM IpUd IMPOBCACHUH JICKIIMOHHBIX

3aHATHH, TECTHPOBAHUS,

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

Pa3nes, Tema

(I)OPMI)I U ME€TOAbI KOHTPOJISI H OCHKU

Pa3znea 1. KiteTrka — cTpyKTYpHO-
(pyHKIIHOHANIbHAS eIMHULIA )KUBOTO
buonorus kak Hayka. O0mias
XapaKTEePUCTUKA KU3HU

3arnosHeHHEe TaOJIHIIBI C ONMCAaHHEM
MCTOJO0B MUKPOCKOIIMPOBAHHUA C UX
JIOCTOWHCTBAMH U HEJIOCTATKAMHU.
3anonHeHue Tadbaunpl «Bkiaa yueHbIX B
pa3BUTHE OHOJIOTHUNY

3aroyHeHUe CPABHUTEIHHOU TAOIUIIBI
CXOJICTBA M PA3JIMYMA KUBOTO M HE )KUBOTO

CtpykTypHO-(YHKIIMOHATbHAS OpTraHu3aIus
KJIETOK

OuenuBaemasi IUCKyCCHs IO BOIIpOcam
JEKIUU

Pa3paboTka MeHTanbHON KapThl 11O
KJ1accU(PUKALUU KJIETOK U MX CTPOCHUIO Ha
[PO- ¥ DYKAPUOTUUYECKUX U 110 LIaPCTBaM B
MUHHM Ipynnax

CTpyKTYypHO-QYHKIIHOHATbHBIE (PAKTOPBI
HACJIeICTBEHHOCTH

@pPOHTAIBHBIN ONPOC

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHue
MOCJIEI0BATEIbHOCTH HYKJIEOTU/IOB,
AMUHOKHCIIOT B HOPME U B CIIy4ae
M3MEHEHUS NOCIIEI0BATEIbHOCTH
HykieotusioB JJHK

OOMeH BelIeCcTB U NPEeBpalllEeHUE SJHEPTUHN B
KJIETKE

@pPOHTAIBHBIN ONPOC
3arnosHeHNEe CPaBHUTENLHON TaOIMIIbI
XapaKTEPUCTHK THUIIOB 0OMEHa BEIIECTB

Ku3HeHHBIN MUK KJIeTKH. Muto3. Meiio3

OO6cy>xaeHne o Borpocam JeKIHH
Pa3paboTka 1eHTBHI BpeMEHU KU3HEHHOTO
LIUKJIA

Paznen 2. Ctpoenue u GpyHKUMHU
OpraHusma
CrpoeHue opranusma

OuenuBaemasi IUCKycCus

PazpaboTka MEHTaIbHON KapThl TKaHEH,
OpPraHOB M CUCTEM OPraHOB OPraHU3MOB
(pacTeHus1, )KUBOTHBIE, UEJIOBEK) C KPaTKOM
XapaKTEPUCTUKOMN UX (YHKIHH

q)OpMLI Pa3MHOKCHUA OPpraHNu3MOB

OpOHTAIBHBIN ONPOC

3anonHeHue TabauIbl ¢ KpaTKou
XapaKTepUCTUKON U TpUMepaMu Gopm
Pa3MHOXKEHHUS OPraHU3MOB

OnTroreHe3 paCTCHHf/'I, JKHMBOTHBIX U YCJIIOBCKA

Pa3paboTka JICHTBI BpEMEHH C
XapaKTEPUCTHUKOW ITAllOB OHTOTEHE3a
OTJCNILHOM TPYIION KUBOTHBIX U YEIOBEKA
10 MUKPOTpYIIIIaM

Tect/onpoc

3aKOHOMEPHOCTH HACJIEIOBAHNS

PazpaboTka rioccapus

a TaKKe




@poHTATBHBIN OITPOC
Tect o Bommpocam JIEKIUH

CHeHHeHHOC HacCJICOJOBAHUC IIPHU3HAKOB

Tect

Pa3pabotka rioccapus

Pemienue 3aa4 Ha onpeeneHue
BEPOSTHOCTH BO3HUKHOBEHUS
HACJICJICTBEHHBIX MTPU3HAKOB NIPU
CICTIJICHHOM HACJICJIOBaHUH, COCTABJICHUE
TCHOTHITMYECKUX CXEM CKPCIUBAHHMSI

3aKOHOMEPHOCTU U3MEHYUBOCTH

Tecr.

Pemenue 3agau Ha onpeesieHre TUIa
MyTaL[I/II/I HpI/I nepeﬂaqe HaACJICACTBCHHBIX
MPU3HAKOB, COCTaBJICHUE T€HOTUITMYECKHUX
CXEM CKPEIIMBAHUS

Pa3zgea 3. Teopusi 3BoJIIOIUA
Hctopus 3BOJIFOLMOHHOTO YYEHHS.
MuKkpo3BOIOIHS

@poHTaIBHBIN OITPOC

PazpaboTka rioccapust TEpMUHOB
Pa3paboTka n1eHTHI BpeMEHU Pa3BUTHUS
HBOJIIOIIMOHHOTO YYCHHS

MakposBontorys. Bo3HUKHOBEHHE U
pa3BUTHE )XKU3HU Ha 3emiie

OneHunBaemasi TMCKYCCHS: UCTIOIB30BaHUE
apryMeHTOB, OMOJIOTUYECKON
TEPMHUHOJIOTHH U CUMBOJIMKH JIJIs
JI0Ka3aTenbCTBa POJICTBA OPIraHU3MOB
pa3HbIX CUCTEMATUYECKUX TPYII
Pa3paboTka neHThl BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHS KU3HU HA
3emie

Hponcxomeﬂne YE¢JI0BCKA — AHTPOIMMOI¢HE3

@poHTATBHBIN OIIPOC
Pa3paboTka neHThl BpeMEHU
IPOHCXOKICHUS YeIIOBEKa

Pa3gen 4. Dxoaorus
Dxonorudeckne PaKTopsl U CPeIbl KUZHU

Tect 1o 3xkon0ruUeckuM paxTopam u
cpellaM >KM3HU OPraHNu3MOB

Honyasinusi, coo01EeCTBAa, IKOCUCTEMBI Tect/onpoc

buocdepa - rmodanbHast aK0IOTrHYECKast OneHnBaemasi JUCKYCCHUS
CHCTEMA Tecr

Bnusinue anTponoreHHbIX (pakTopoB Ha Tect

o6uochepy

BiinsiHue CONMAIBLHO-3KOJIOTHYECKUX
(aKTOpPOB Ha 310POBBE YeI0BEKA

OneHnBaemasi JUCKYCCHUS
Temreparypsl)"

Paznen 5. buoJiorust B ;KU3HU

buoTtexHoIOruu B )KU3HU KaKA0TO

Brimonnenue keiica Ha aHaIu3
nH(pOpMaIUK 0 HAYYHBIX JOCTHKEHUSIX B
00JIaCTH TEHETUYECKUX TEXHOJIOTHI,
KJIETOYHOU WHXKEHEPUH, MUIIIEBBIX
O6uoTexHoiorui (1Mo rpymnmnam),
MPEJICTABICHUE PE3YIBTATOB PEIICHUS
KEeMCOoB

ColMABbHO-3THYCCKHE ACTIEKTHI
OMOTEeXHOJJOr i

BelntonHenue kelica Ha aHaIu3
uHpOpMaLUU 00 STHUECKUX aCIeKTax
pa3BUTHSA OMOTEXHOJIOTHH (10 rpymmam),
IIPEJICTaBICHUE PE3YJIBTATOB PEIICHUS
KEMCOB




