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1. OBIIIASI XAPAKTEPUCTUKA YYEBHOM PABOYEH ITPOI'PAMMBI
OBIIIEOBPA3OBATEJBbHOMN JUCIUATLIIAHBI «BHOJIOT ASI»

1.1. MecTo AcuMININHBI B CTPYKTYpe o0pa3oBaTtenbHoi nporpammsel CIIO

Oo6meobpazoBatenbHas yueOHas aucuumuinHa OY J1.08 buonorus senseTcs o6s13aTeabHON
4yacThbio 00111e00pa30BaTeNLHOrO KA 00pa3oBaTesibHOM porpaMmel B cootBeTcTBUU ¢ PI'OC
no cneuuanbHoctd 35.02.16 Okcmuryarandss M PEMOHT CEJIbCKOXO3SIMCTBEHHONW TEXHUKH U
o0opynoBaHus

1.2. He.]'ll/l H INTAHUPYEMBIC PE3YJbTATBI OCBOCHUSA TUCIHUIIVIMHBI:

1.2.1. Heau AucUMIJINHBI

Heas: dopmMupoBaHHe y CTYAEHTOB MNPEACTABICHHS O CTPYKTYpHO-()YHKIIMOHAIBHOM
OpraHU3alMy UBBIX CHUCTEM pa3HOI0 paHra KaK OCHOBbI IMPHUHSTHUS PEUICHUN B OTHOLICHUH
00BEKTOB >KUBOM MPUPOJIBI U B IPOU3BOJCTBEHHBIX CUTYAIIHSIX.

3apaum:

1) copMupoBaTh MOHMMAHUE CTPOCHUS, MHOTOOOpa3ns U OCOOCHHOCTEH JKUBBIX CHCTEM
pa3HOro ypOBHSI OpraHU3alllM, 3aKOHOMEPHOCTEH MpOTeKaHHs OMOJIOTMYECKHX IPOIECCOB H
SIBJICHUN B OKpYXKaloled cpeae, LEeJIOCTHOM HayyHOW KapTUHBl MHpPA, B3aHUMOCBS3H H
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS ONPEIEISITh KUBbIE OOBEKTHI B MIPUPOJIE; MPOBOJUTH HAOIIOACHUS 3a
9KOCHUCTEMAaMH JIJIs1 BBISIBJIICHHS €CTECTBEHHBIX M aHTPOIOT€HHBIX H3MEHEHHM, MHTEPIIPETUPOBATH
pe3yIbTaThl HAOIIOICHUH,

3) chopMupOBaTh HABBIKU MPOBEACHUS MPOCTEHIINX OMOTOTHUECKHUX IKCIIEPUMEHTATbHBIX
UCCIIEIOBaHUM ¢ coOnrofeHneM mpaBui Oe3omacHoro oOpamieHuss ¢ O0BbEKTaMU H
o0opyI0oBaHUEM;

4) pa3BUTh yMEHUS UCTIOIB30BATH HH(POPMAIHIO OMOJIOTHYECKOT0 XapaKTepa U3 pa3aInyHbIX
HWCTOYHHUKOB;

5) chopMupoBaTh yMEHHUS TPOTHO3UPOBATH MOCIEACTBUS CBOCH AESATEIHHOCTH IO
OTHOIIIEHHUIO K OKPY’KAOIIIEH cpejie, COOCTBEHHOMY 3/I0pPOBbIO; 000CHOBBIBATH M COOJIIOIATh MEPHI
PO UITAKTUKH 3200JICBaHUIA.

6) cdopMupoBaTh TOHMMAaHWE 3HAYMMOCTH JOCTIDKEHUH OWOJIOTMYECKOW HAyKH U
TEXHOJIOTHI B MPaKTUYECKOW JESTEIbHOCTU YEJIOBEKA, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTHH.



1.2.2. [lnanupyembie pe3yJibTaThl 0OCBOeHMsI 00111e00pa3oBaTe/ibHON yueOHoil Jucuunanubl OY /.08 buosiorusi B COOTBETCTBUU C
®I'OC CIIO u Ha ocHoBe PI'OC COO

Kon n IlianupyemMblie pe3yJibTaTbl OCBOEHUS U CHUATIINHbBI

HaNMEHOBaHMe

¢opmupyembIx O6mue’ JIucHUNIMHAPHbIE?

KOMIIeTeH Ui
OK O01. BseiOupats | JInuHOCTHBIE pe3yabTaThl JOJKHBI OTpakarb B dyactu: | [IP6 1. ChopMHpOBaHHOCTh 3HAHUI O MECTE M POJM OMOJIOTHUH
CIOCOOBI  pEILIEHMs | TPYAOBOI'O BOCIIUTAHUS: B CHUCTEME HAy4YHOTO 3HaHUs; (YHKUMOHAIHHOH TPaAMOTHOCTH
3a1a4y - TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH MAacTEpCTBa, | YEIOBEKA JJISl pEIICHUs )KU3HEHHBIX POOIeM.
npodeccHOHaNbHON | TpyaoIooue; I1P6 2. CopMHpPOBaHHOCTH YMEHMS PACKpBIBATh COJEpKaHHE
JeSATEbHOCTH - TOTOBHOCTh K AKTMBHOM J€ATENIbHOCTU TEXHOJIOI'MYECKOW | OCHOBONOJATaloImMX OHOJIOTMYECKUX TEPMHUHOB M  IOHSATHI:
HIPUMEHUTEIBHO u COLIMAJIBHOM HaIpaBJIEHHOCTH, CIOCOOHOCTh | KU3Hb, KII€TKA, TKaHb, OpraH, OpraHu3M, BHUJ, IOMYJALUS,
K pa3IUYHbIM | MHULMKUPOBATh, MJIAHUPOBATh U CAMOCTOSATEIBHO BBINIOJIHATH | SKOCUCTEMa, OMOLIeH03, Onocdepa; MeTabonn3M (0OMEH BEILIECTB
KOHTEKCTaM TaKyl0 JESITEIbHOCTD; W TpeBpallleHue DJHEpPruM), TroMeocTa3 (camoperyisuus),

- HWHTEepeC K pa3iuuHbiM cdepaMm npodeccHoHaATHHON
JIEeSITEIbHOCTH.

MeTanpeaMeTHBIC Pe3YITbTAThI IOJDKHBI OTPAXKaTh:
OBajieHre YHUBEPCAIBHBIMHU YYCOHBIMH MTO3HABATEIIBHBIMU
JICUCTBUSIMU:

a) 0a30BBIC JTIOTHUECKHUE JICHCTBUS:

- CaMOCTOSITENbHO (OPMYJIUPOBATh W aKTyaJIM3UPOBATH
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATH CYIIECTBEHHBIA TPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHUSI, KiTaccu(UKauu U 0000IIeHUS;

- OTIPENENSITh LU IeATeIHbHOCTH, 33/1aBaTh apaMeTphl

Y KPUTEPHUU UX TOCTHKCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHUBOPEUHUS

OMOCHHTE3 6CJ'IK8., CTPYKTYpHas oOpraHu3anus XKUBbBIX CHCTCM,
AUCKPETHOCTD,

(pemponykits),
OHEPIro3aBUCUMOCTDb, POCT U PAa3BUTUC, YPOBHCBAA OpraHru3alys.

CcaMoOperyJiaus, CaMOBOCITPOMU3BCACHHUC

HACJICICTBEHHOCTb, H3MEHYUBOCTD,

I1P6 3. CdopMHpPOBaHHOCTH YMEHMS PACKpBIBATh COJEpKaHHE

OCHOBOTOJIATalOMIUX ~ OWOJIOTMYECKUX TEOpPUA U  THUIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MYTAallMOHHOM, 3BOJIOIMOHHOM,
MIPOMCXOKICHUS )KH3HU U YEJIOBEKa.

I1P6 4. CdhopmupoBaHHOCTB yMEHUS pPacKpbIBaTh

OCHOBOTIOJIATal0IIKe OMOJIOTHYECKHE 3aKOHBI U 3aKOHOMEPHOCTH
(I'. Mengens, T. Moprana, H.W. BasuioBa, D. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl uX NMPUMEHUMOCTH K YKHUBBIM

CHUCTEMaM.

! VkaspIBaroTCA TMYHOCTHBIE M MeTanpeAMeTHbIe pe3ynbTathl u3 ®IOC COO, B hopMUPOBAHHH KOTOPBIX yUacTBYET 0611e06pa3oBaTebHast UCIUILIHHA.
2 [lucuuIuMHapHEIE (IPEIMETHBIE) PE3yIIbTATHl YKAa3hIBAIOTCA B COOTBETCTBHMH C MX MOJNHEIM IepedreM Bo ®I'OC COO. [IpeaMerHble pe3ynbrathl 6a3osoro yposus (IIPG)
nymepytorcs B cootserctBur @I'OC COO (ITpuxaz Muno6paaykn Poccun ot 17.05.2012 Ne 413 (pemakmus ot 27.12.2023 1.).




B paCCMaTpUBACMBIX SIBJICHUSAX,

- BHOCHUTbL KOPPCKTUBBI B ACATCIIBHOCTb, OLCHUBATH

COOTBCTCTBUEC PEI3YIIBTATOB
HOCJ'IGI[CTBI/II\/'I JACATCIIbHOCTH,

0) 0a30BbIC UCCIIEAOBATEIIBCKUE ICHCTBUS:

nejrsiM, OLCHHMBATL  PUCKU

- BJIaJICTh HaBBIKAMU y4E€OHO-UCCIIEIOBATEIBCKON
U TPOEKTHOW JEATEIbHOCTH,
npobiem;

HaBbIKAMHU  pa3pelIeHUs

- BBISIBJIATH TIPUYUHHO-CIIECTBEHHBIE CBA3U
1 aKTyaJIM3UPOBATh 3a/1a4y, BBIJIBUTATh THIIOTE3Y

ce peHIeHI/IH, HAaXOOIUTb apFYMCHTI)I IJId  J0Ka3aTeJIbCTBa
CBOMX YTBEP)KICHUM, 3aJaBaTh I[apaMeTpbl U KpUTEpUU
peleHus;

- aHAJM3UPOBATh IOJIYYEHHBIE B XOJ€ PCIICHHUS 3aaauu
pe3y.]'II)TaTI)I, KpI/ITI/IquKI/I OIICHUBATh WUX )IOCTOBepHOCTI),
HpOFHOSI/IpOBaTL N3MCHCHHEC B HOBBIX YCJ'IOBI/ISIX;
pa3pabaThIBaTh IUIaH PEHICHUS MPOOJIEMBI C YUETOM aHAJIN3a
HUMEIOIIMXCSI MATEPHATBHBIX U HEMATEPHATbHBIX PECYPCOB;
-- YMETh NMEPEHOCHUTH 3HAHMS B ITO3HABATEIIHHYIO

U IPAaKTHUYECKYIO 00J1aCTH KU3HEACSITEIbHOCTH;

- YMETb UHTEIrPUPOBATH 3HAHWS U3 Pa3HBIX MPEIMETHBIX
oOJacTeit;

- BBIIBUTaTh HOBBIC HJCH, TMpeajaraTb OPHTHHAIbHBIC
MOJIXOBI ¥ PEIICHHS

[1PG 5. TlpuoOpereHue omnbiTa MPUMEHEHUS OCHOBHBIX METOJ/OB
HAyYHOTO IMO3HAHUS, UCTIOJB3YEMbIX B OMOJIOTHH: HAOIIOICHUS

Y OTMCAHUS JKUBBIX CHCTEM, MPOIIECCOB U SBICHUI; OpraHU3aluu
U TpOBeACHHUS OHOJOTUYECKOTO SKCIIEPUMEHTA, BBIIBHKCHUS
TUMOTE3, BBIBICHUS 3aBUCHMOCTH MEXAY HCCIIEeIyeMbIMU

BEJIMYMHAMHU, 00BsSICHEHUS TOJTY4EHHBIX pe3yabTaToOB
1 (GOpMYTUPOBaHUS BBHIBOJIOB C HCIOJIb30BAHUEM HAyYHBIX
MOHATUH, TEOPUM U 3aKOHOB.

I[TIP6 6. ChopMHPOBAaHHOCTh YMEHHsSI BBIJCIATH CYIIECTBEHHBIC
MIPU3HAKK  BHUPYCOB, IPOKAapUOT M JYKapHOT;

OAHOKJICTOYHBIX W  MHOI'OKJICTOYHBIX  OPraHuU3MOB,

KJIETOK
BUJOB,
OMOTeOlIEHO30B U IKOCHCTEM; OCOOCHHOCTH IMPOILIECCOB OOMEHa
BEIIECTB M TPEBpallleHHs] YHEPTMH B KIETKe, (OTOCHHTE3a,
IJIACTHYECKOTO U SHEPreTHIECKOr0 0OMEHa, XEMOCHHTE3a, MUTO034,
Mei03a,  OIUIOAOTBOPCHHS,  Pa3BUTHA W Pa3MHOKCHHUS,
MHAMBUAYAIBHOTO Pa3BUTHSI OpraHu3Ma (OHTOreHe3a), 00phObl 3a
otbopa,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHWs, BIIMSHHUS

KOMIIOHCHTOB AHTPOIIOI'€HHBIX

CYICCTBOBAHUC, CCTCCTBCHHOI'O BI/II[OO6pa?>OBaHI/I$I,

9KOCHUCTEM, WU3MEHEHUN
B DKOCHCTEMaX CBOCH MECTHOCTH,

KpPYroBOpOTa BEIIECTB M MPEeBpallleHNe SHEPTHH B Orocdepe.

I1P6 7. CdopMHpPOBaHHOCTh yMEHUS NPUMEHSATH MOJyYCHHBIC
3HaHUA AJi1 OOBSICHEHHS] OMOJIOTHYECKUX IMPOIIECCOB U SBICHUIA,
JUISL IPUHATHS TPAKTUYECKUX PEIICHUN B IIOBCETHEBHOM KU3HU

C 11eJIbt0 o0ecreyeHust 6€30IacHOCTH CBOETO 3/I0POBbS U 37]0POBbS
OKpYKaIOIIUX JIIOJIEH, COONIONEHUs] 370pOBOT0 00pas3a >KHU3HH,
HOPM I'PaMOTHOTO IOBEICHUS B OKPYKAIOLIEH NPUPOJHON CPELE;
NOHUMaHHe  HEOOXOAMMOCTH  MCIIOJB30BaHMUS  JOCTHKEHUH
COBPEMEHHOM OHOJOrMM U OMOTEXHOJOTHH i1 PallOHAIBLHOTO
MIPUPOIONOIB30BAHUS.




I1P6 8. CdopMHUPOBAaHHOCTH YMEHHUS pemiaTh OWOJOTUYCCKUE
3aJ]a4, COCTABISATh FTCHOTUITMYECKHE CXEMBI CKPEIIUBAHHS

JUIE pasHbIX THUIIOB HACJICIOBAHUS IPH3HAKOB Y OPraHU3MOB,
COCTABJIATH CXEMBI NIEPEHOCA BEIICCTB M SHEPTHH B IKOCHCTEMAX
(Tenu mUTaHus, TUIIEBBIC CETH).

IMP6 9. CdopmupoBaHHOCTh YMEHHI KPUTHYECCKH OICHUBATH
uHpOpPMaIHI0  OHOJOTUYECKOTO  COJACPXKaHHS, BKIIOYAOLIYIO
TICEBJIOHAYYHbIC 3HAHUS W3 Pa3IMYHBIX HCTOYHHUKOB (CpeACTBa
MaccoBol  MH(pOpMaInH,
UHTEPIPETHPOBATH

UCCIENOBAaHUNA B

HAy4YHO-TIOMYJISIPHbIE
ATHYECKHE

MaTepuabl);
COBPEMEHHBIX
OHMOTEXHOJIOTHY;

ACIICKTHI
OWoJIorun, MEIUIIMHE,
ria00anbHbIC
COBPEMEHHOCTH,  (HOPMHUPOBATH

COGCTBCHHYIO IIO3UIIHUIO.

paccMaTpuBaTh OKOJOI'n4€CKUcC

o

poOIeMbI
OTHOIIEHHID K HHUM
I[TP6 10. ChopMupoBaHHOCTH YMEHHUH CO3/1aBaTh COOCTBEHHBIC
MMCbMEHHBIE M YCTHbIE COOOLIECHUS Ha OCHOBE OMOJIOTMYECKOMN
uHpOpMaMd M3  HECKOJBKUX

HUCTOYHHKOB, T'paMOTHO

HUCMOJIb30BaTh MOHATUNHBIN arrapar OMOJIOTUH

OK 02.
Hcnonp3oBaTh
COBpPEMEHHbIE
cpeacTBa TTIOKCKA,
aHau3a

U HHTEpIpeTalu
uHpOpMaUn

U WHPOPMAIIOHHEIE
TEXHOJIOTUU ISt
BBITIOJIHEHUS  3a]1a4
npodeccuoHaIBHON

JACATCIBbHOCTU

JIM4HOCTHBIE pPE3yabTaThl JOJDKHBI OTpakaTb B YaCTHU:
LIEHHOCTH HAyYHOTO ITO3HAHUS:

-c(hopMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOILETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHUS HAYKH M OOLIECTBEHHOMN
MIPaKTUKH, KYJIBTYD,
MecTa

OCHOBAHHOTI'O Ha Juajiore

CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO
B MIOJIUKYJIBTYPHOM MHPE.

MeranpeaMeTHbIE PE3yIabTaThl JOJIKHBI OTPaXKaTh:
OBnazeHne YHUBEPCAIbHBIMUA YY€OHBIMU TTO3HABATEIbHBIMU
JIEUCTBUSIMH:

B) pabota ¢ uHpopMaIuei:

I1P6 1. ChopmupoBaHHOCTH 3HAHUH O MECTE M POJIU OHOJIOTHH

B CHUCTEME HAy4YHOTO 3HaHUs; (YHKUMOHAJIBHON TPaMOTHOCTH
YeJsioBeKa JUIs pelIeHHs KU3HEHHBIX TPoOJIeM.

I[IP6 7. CdopMHpPOBAaHHOCTHL YMEHHUS NPUMEHSITH MOJYICHHBIC
3HAHUS Ui OOBSICHEHUS] OMOJOTMYECKHX IMPOIECCOB U SIBICHUH,
JUTSL IPUHSTHS TPAKTHYECKUX PEIICHUH B MOBCEIHEBHON KU3HU

C LIeTIbI0 oOecrieueHus: 0€30MacCHOCTH CBOETO 3/10POBbS U 370POBbS
OKpY’KaloIUX JIo/ied, COOMI0/IeHUs] 37J0pOBOro o0pasza >KHU3HH,
HOPM TPAaMOTHOT'O TIOBEJICHUS B OKPYXKAIOIIEH MPUPOIHON Cpee;
MOHMMAaHWE  HEOOXOJAMMOCTH  HCIIOJIb30BAaHUS  JTOCTHIKCHUH
COBPEMEHHOW OMOJIOTHH M OMOTEXHOJOTHH UIS PAl[OHAIEHOTO

IIPUPOJOIIOIB30BAHUS.




- BIQAETh  HAaBBIKAMH  TIOJIYYCHHsS  WHPOpPMAIHU
U3  WCTOYHUKOB  DPa3HbIX  THUIIOB,  CaMOCTOSITEIbHO
OCYIIECTBIATh MIOUCK, aHamus, CUCTEMATU3ALUIO

U UHTEpIIpeTaluio HHPOPMALMU PA3IUYHBIX BUAOB U (opM
MIpe/ICTaBICHUS;

- OIICHMBATh JIOCTOBEPHOCTb, JETUTUMHOCTh HMH(OpMaLIUH,
€€ COOTBETCTBHUE MPABOBBIM U MOPAIBHO-ITUYECKUM HOpMaM

ITP6 10. CopMupoBaHHOCTH YMEHHM CO31aBaTh COOCTBCHHBIC
MUCHMEHHBIE M YCTHBIC COOOIIEHUS HAa OCHOBE OMOJIOTHYECKOM
uHpopManuu U3
UCTIOJIb30BATh MOHATHIHBIN anmapar OMOoJI0THA

HECCKOJBKHUX HNCTOYHHKOB, T'paMOTHO

OK 04. O dexTuBHO

JImgHOCTHEIC pPE3yabTaTbl OOJIKHBI OTpaXaTtb B YaCTU:

I1PG 5. IlpuoOpereHue ompiTa MPUMEHEHUS OCHOBHBIX METOJ/OB

B3aMMOJICIICTBOBATh | IICHHOCTH HAYYHOTO TIO3HAHHWA: OCO3HAHHME IICHHOCTH | HAYYHOTO MO3HAHUs, UCIIOJIB3YEMbIX B OMOJIOTHH: HAOIIOACHUS U
U paboTath HAay4HOW  JIESITENbHOCTH, TOTOBHOCTb  OCYLIECTBISITH | OMUCAHUS KUBBIX CUCTEM, IPOLIECCOB U SABJICHUN; OpraHu3alui U
B KOJIJIEKTHBE MIPOEKTHYIO u HCCIIEIOBATENBCKYIO JESITeNIbHOCTh | MPOBEJIEHUsI  OMOJOTMYECKOTO  SKCIEPUMEHTA,  BBIIBHKCHUS
Y KOMaHJie VHJVBH1yaJIbHO U B TPYIIIIE. TUIIOTE3, BBIABICHHUS 3aBUCUMOCTH MEXIY HCCIEAyEeMbIMU

MeramnpeameTHble pe3yabTaThl JOJKHBI OTPaXaTh: BEJIMYMHAMHU, OOBSICHEHUS TIOJIYUCHHBIX PE3yJIbTaTOB

Osnanenue YHUBEPCATbHBIMU KOMMYHHUKATHBHBIMU | U (OPMYIUPOBAHUS BBHIBOJIOB C HCIIOJIb30BAHUEM HAyYHBIX

JNICUCTBUSIMH: MOHATUH, TEOPHUI U 3aKOHOB

0) coBMeCTHas ACSITCIBHOCTD:

- IOHUMATh U UCTIOJIb30BATh MIPEUMYIIECTBA KOMAaHIHON

Y MHAMBHU1YaJIbHOM paboThI;

- OpUHUMATh  LEIM  COBMECTHOM  JIESITEIBHOCTH,

OpPraHU30BBIBATH U KOOPJAMHUPOBATH JEHCTBUS

0 €€ JOCTH)XECHHUIO: COCTaBJIATh IUIAaH  JICHCTBUH,

pacmpenensaTb pPoad € YYETOM MHEHHA Y4YaCTHUKOB

00CyX/1aTh pe3yabTaThl COBMECTHON PabOThI
OK 07. | JIn4HOCTHBIE pe3yNbTaThl JOJDKHBI OTpakaTh B dYacTtu: | [IP6 5. IlpuoOpereHne ompiTa MPUMEHEHHS OCHOBHBIX METOIOB
CopeiicTBOBaTh SKOJIOTHYECKOTO  BOCHUTaHUS: -  CPOPMHUPOBAHHOCTH | HAYYHOTO MMO3HAHUS, UCIIOIb3YyEMbIX B OMOIOTHUHN: HAOIIOEHUS
COXpPaHEHUIO 9KOJIOTUYECKOU KYJIbTYpPbI, MOHUMAHUE BJIUSHUS COIMATBHO- | U OMMCAHUS YKUBBIX CUCTEM, IMPOIECCOB U SIBICHUI; OpraHU3aIlin
OKpY>KaroIIeu SKOHOMUYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U TIPOBEACHUS OHOJOTMYECKOrO0 SKCIEPUMEHTA, BBIIBUKECHUS
cpenbl, U COLMAJIBHOU CpeIbl, OCO3HAHWE TI00AIILHOTO XapakTepa | THUMOTE3, BBIBICHHS 3aBUCUMOCTH MEXKIY HCCIETyEeMbIMH
pecypcocOepekeH! | 3KOJOTHYECKUX MPodsieM; BEJTMYUHAMU, OOBSICHEHHS TTOJIYY€HHBIX Pe3yIbTaTOB

10, IIPUMCHATH




3HAHUSA - IUIAHUPOBAHHE M OCYILECTBIICHHUE ACHCTBUI B OKpYXKaromiel | 1 (OPMYIHPOBAaHUS BBIBOJIOB C HCIIOJIb30BAaHHEM HAYYHBIX
00 U3MEHEHUU | CPEIE HAa OCHOBE 3HAHMs LEJIEH YCTOMYMBOIO pPa3BUTHUSA | IIOHATUM, TECOPUN U 3aKOHOB.
KJIMMaTa, NPUHLHKIBI | YEJI0BEYECTBa; I1P6 6. ChopMUPOBAHHOCTh YMEHHSI BBIIEIATH CYIIECTBEHHBIC
OepexIIMBOTO - AaKTUBHOE HENpUATHE JEHUCTBUM, MPUHOCALIMX BpEl | IPU3HAKK  BHPYCOB, KJIETOK IPOKAapMOT U  DYKApHOT;
IIPOU3BOJCTBA, OKpYXKaroIleH cpene; OHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
3P PEeKTHBHO - YMEHHE IPOTHO3MPOBATH HEOIATONIPUATHBIE SKOJIOTUIECKHE | OMOTEOLEHO30B M IKOCUCTEM; O0COOEHHOCTH MPOIEeCcCOB OOMeHa
JIeHCTBOBATH MOCTIEICTBUS NIPEANPUHUMAEMBIX IEHCTBUM, IPEOTBPALIATh | BEIIECTB M TPEBPALICHHUS DHEPrUU B KIETKe, (POTOCHHTE3A,
B Ype3BbIYAHBIX | HX; IUTACTUYECKOT0 ¥ SHEPreTHUECKOro 0OMeHa, XeMOCHHTE3a, MUTO03a,
CUTYaLUAX - pacIIMpeHHE OmIbITa JCATCIBHOCTH  OJKOJIOIMYECKOM | MeHo3a,  OIUIOJOTBOPEHMs,  Pa3BUTHA M Pa3sMHOXKECHHUS,
HaIpaBJIEHHOCTH. WHJIVMBUIYAIbHOTO PAa3BUTHUS OpraHn3Ma (OHTOTeHe3a), 00pHObI
MeTtanpeameTHble pe3yIbTaThl JOJKHBI OTPaXaTh: 3a CyIIECTBOBAaHUE, €CTECTBEHHOIo 0TOOpa, BUA000pa3oBaHUS,
OBnanenue YHUBEpCAIbHBIMU KOMMYHHKATUBHBIMH | IPUCIIOCOOJICHHOCTH OPraHU3MOB K cpelae OOWTaHMs, BIUSHHA
NENCTBUAMMU: KOMIIOHEHTOB JKOCHUCTEM, AQHTPOIIOTE€HHBIX W3MEHEHUN
0) coBMecTHas JesITeIbHOCTb: B DKOCHCTEMAaX CBOEH MECTHOCTH,
- TOHMMaTh W HCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW | KpYroBOpOTa BEIIECTB U MpEeBpalleHHe SHEPTUuu B Ouocdepe.
Y MHAMBHUYaJIbHOM paboThI; I[1P6 7. CdopMHpPOBaHHOCTH yMEHUS TPUMEHSTH MOJyYCHHBIC
- OpUHUMATh  IeMd  COBMECTHOM  ACSATEIbHOCTH, | 3HAHHA JJS OOBSCHEHHs OMOJIOTMYECKUX MPOLIECCOB U SBJICHUH,
OpraHU30BBIBATH U KOOPJUHHUPOBATh JNEUCTBUSA | A NMPUHATHS NPAKTUYECKUX PEIICHUN B IOBCEIHEBHOM JKHU3HU
0 €€ JOCTWXEHHIO: COCTaBIATh IUIAaH  JIEHCTBHI, | C Lienblo oOecneueHust 6€30MacHOCTH CBOETO 3/I0POBbs U 310POBbs
pacnpenensTb poJid € YY4eTOM MHEHMHM YYaCTHUKOB | OKPYXKAIOUIUX JIIOJEH, COOJIIOJIEHUsT 37A0pOBOrO 00pas3a >KU3HH,
00CyX1aTh pe3yabTaThl COBMECTHON pabOTHI HOPM I'PaMOTHOTI'O TIOBEJEHUS B OKPYXKAIOLIEH MPUPOIHON CpPELE;
MOHUMaHHEe  HEOOXOAMMOCTH  MCIIOJIB30BaHHUA  JOCTHKEHHIM
COBPEMEHHOM OHOJIOTMM M OMOTEXHOJOTWH Ul palMOHAJIBLHOIO
IIPUPOJONOJIB30BAHUS
IIK 3.1. [IpoBOAUTH AUArHOCTMPOBAHUE HEUCIPABHOCTEM CENBCKOXO3SMCTBEHHBIX MAIIMH M MEXaHU3MOB U JPYroro HHXKEHEPHO-
TEXHOJIOTMYECKOI0 000PYI0BaHUsI B COOTBETCTBUU C IPahKOM IPOBEACHUS TEXHUUECKUX 00CTYKMBAHUI U PEMOHTOB.
[IK 3.2 OnpenensaTh CocoObl PEMOHTA CETbCKOXO3SICTBEHHOM TEXHUKH B COOTBETCTBHH C €€ TEXHHYECKHM COCTOSIHUEM.




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM YYEBHOM

JTUCHUTINHBI

2.1. O0beM JUCHUIUINHBI U BUbI Y4eOHO#l padoThl

Buj yueOHoii padoThl

0O0BeM B yacax

O06beM 00pa3oBaTeJIbHOI MPOrpaMMbl THCHUTITTHHBI 58
B T.4.

OcHOBHoOe cojiep:kaHHe 58
BT. 4.

TeopeTUIecKoe oOyueHne 18
IIpakTHueckue 3aHATHS 12
JlaGopaTopHbIe 3aHATHUS 8

B T.4. IPO(ECCHOHAIbHO-OPUEHTUPOBAHHOE COZEPKAHNE

TEOpeTHYeCKoe 00ydeHHe 4
MPAKTUYECKHE 3aHATH 6

B T.4. HpO(I)CCCI/IOHaJ'ILHO-OpI/IeHTI/IPOBaHHOC COJACpIKaHNC

na6opaTopHLIe 3aHATHUA

KOHCYJbTAallUH

HpOME)KyTO‘lHaﬂ aTrecranuda UTOorosasi OliecHKa




2.2. TemaTnyeckuii mjiaH u CoacpiKaHuEe TUCIHUTIJIMHBI

Ne HaumenoBanue pa3zaenoB npogeccHoHaIbHOTO OO0s3aTenbHas Koapr komneTenuii, hopMHUpOBaHUIO Marepuaib
3aHA MoAyns, TeM U 3ansatui mo MJIK yueOHas Harpyska KOTOPBIX CIIOCOOCTBYET 3JIEMEHT HOC 1
mus [IPOrPaMMBbI MHPOPMALOHHO
e obecrieyeHne
O06B Bun OK IK 3aHATHN
€M axK. yueOHOi
q NESITEIHLHOC
TH
1 2 3 4 5 6 7
Pa3nea 1 Yuenune o kiaerke 32 4
1 Tema 1.1. 2 BBoguer | OK 02 AradonoBa, A. b
Buosorns Kak HayKa i C.5-9
1.buonoruss kak Hayka. CBs3b OHOJOTHH C YPOK -
JpYTUMH  HaykKaMu: Ouoxumus, Ouodusuka, Oecena

OnoHuKa, reHoreorpadus

2.Ponp m mecro Ouonoruu B (HOPMUPOBAHUU
COBPEMEHHOI Hay4YHOH KapTHHBI MUpa. 3HAUCHHE
Ouonornyeckux 3HaHUU. McTopus OHOIOrHH.
3HaueHue ILUTOJOTUM JUIsl pa3BUTHsSI OUOJIOTUU U
[IO3HAHUSI IIPUPOJIBL.

3 MeTtoabl [IATOJIOT YU MHUKPOCKOIIHS,
xpomarorpadus, 3meKkTpodopes, METOJ MEUYECHBIX
aTOMOB, nuddepeHmaIbHOe

HEeHTPU(PYTUPOBAaHUE, KYJIbTypa KJIETOK




Tema 1.2. O0mas xapaKTepUCTHKA JKM3HU

1.PaznooOpazue onocucrem. Opranuzanus
OMOJIOTHYECKUX CUCTEM.

2.YpOoBHH OpraHH3aluyd OMOCHCTEM: MOJEKYISPHO-
TE€HETUYECKUH, OpPraHOUAHO-KJIETOYHBIH,
OpTraHU3MEHHBIN, MOMYJISIIUOHHO-BUI0BO,
9KOCUCTEMHBIN (OuoreoreHOTHYECKUIN),
ounochepHbIit.

3.Hayku, mzyuatoniye Ouonoruueckue oOBEKTHl Ha
Pa3HbIX YPOBHSIX OpraHU3aUH KU3HU.

4.001mas xapaKkTepuCTHKa >KU3HU, CBOWCTBA >KUBBIX
cucreM. [Ipoueccsl, npoucxoasuye B OnocucreMax

KoMmOuu
MPOBaHH
BIH

YPOK

OKO02

SApeirun B.H. c.18-
24

Aradonosa, A. b
C.9-13

3*

Tema 1.3.

Buosornuyecku BaKHbIe XUMHYECKHE cOeIMHEeHUS
1.XumMnueckuii coctaB kieTku. Heopranmueckue

BEIIECTBA KJIETKH, UX OMOJIOTHYECKas POJib.
2.0Opranuueckue BeulecTBa KiIeTku. buonornueckue
nonumepsl. benku. CTpykTypa u GyHKINUN OEIKOBOM
MoJIeKYNbl. DepMEHTHI, IPUHIUI UX JAEUCTBHUS.
3.¥YrneBoapl. buonornveckue GyHKIMH YTIIEBOIOB.

4 Jlummunpr. OOmuii man ctpoenus. [ uapoduinbHO-
runpodoOHbIe cBOlCTBa. Kinaccupukaius Tunmuaos.
buonornueckue ¢pynkiuu unuaos. ATO.
Crpoenue mosnekyinsl AT®. buonoruueckue
byakun ATD

KomOun
WPOBaHH
BIN

YpPOK

OK 01
OK 02
OK 04

Spsirun B.H. ¢.27-
29

AracdonoBa, A. b
C.22-32

30P-2

IpakTnueckoe 3ansitue 1

Ponp OenkoB, yriaeBojgoB M KUPOB B OpraHU3MeE
YyelnoBeKka. BUTaMHHBI M OHMONIOTUYECKH AKTHUBHBIC
J00aBKH, X 3HAYEHUE B )KU3HU OPraHU3Ma YeJIOBeKa.
['vmo- ®  aBUTaMMHO3Bl WX  MOCJEACTBUS.
[TpencraBnenune YCTHBIX co001IeHU C

VYpok
3aKperuie
HUS
yYMEHUHI

OK 01
OK 02
OK 04

Spsirun B.H. ¢.27-
59

Aradonoa, A. b
C.22-32




NPE3CHTAIMeH, TOATOTOBICHHBIX 10 TIEPEUHIO "
HMCTOYHUKOB, pEKOMEHIOBAHHBIX MPenoaaBaTeseM HaBBIKOB
JlabopaTopnas padora 1 VYpox OK 01 Apwirun B.H. ¢.27-
Omnpenenenne Buramuta C B MPOAYyKTax MUTAHUS 3akperuie | QK 02 29
[TonroroBka BapHaHTOB OIbITa, HAOTIOACHHE 32 HHC OK 04 Aradonosa, A. b
KaueCTBEHHBIMU PEAKIUSAMHU, 3aNI0JHEHHE paboueit yMeEHUH C.22-32
TaOJIUIIBI, UHTEPIIPETAIHS HAOII0JaeMbIX SIBIICHUH, 1
(dbopMynupoBaHUE BbIBOJIOB HaBBIKOB
JlabopaTtopHnasi paGora 2 Ypok OK 01 Apeirun B.H.c.27-
«MuapodunbHO-THIPOGOOHBIE CBOHCTBA JTUITHIOBY 3akperuie | QK 02 29
[MoAroToBKa BAPHAHTOB OIIBITA, HAOIIOAECHUE HHE OK 04 50P-3
U3MEHEHUS PaCTBOPUMOCTH JIMIIUAOB, 3aIlI0JIHEHUE yMeEHUH
paboueit TabIUIbl, MHTEPIIPETALUS Ha0II0JaeMbIX 1
SIBIICHUH, (OPMYIUPOBAHUE BHIBOJIOB HaBBIKOB
Tema 1.4. Kom6un | OK 01 Apeirun B.H.c.37-
CTpyKTYpHO-(PYHKUMOHAJIbHAS OPraHU3alus UpOBaHH | OK 02 51
KJIeTOK Bl YPOK | OK 04 Aradonona, A. b

1.Knerounas teopus (T. lIBann, M. Ilneiinen, P.
BupxoB). OcCHOBHBIE TOJIOKEHUSI COBPEMEHHOM
KJIETOYHOU TEOpUH.

.2THUIIBI KJIETOK: 3YKapUOTUYECKASI U
npokapuornyeckas. CpaBHUTENIbHASA
XapaKTepUCTHKA KJIETOK 3yKapuoT (pacTUTEIbHOH,
KUBOTHOM, FPUOHON).

3. CTpoeHune mpoKapruOTUYECKON KIIETKH.
Oco0eHHOCTH CTPOEHUS reTepoTpodHOM U
aBTOTPO(HOMN NPOKAPUOTUUECKUX KIIETOK.
4.CtpoeHue a3mMaTn4eckoil MeMOpaHsbl.
TpaHcIOpT BEMIECTB Yepe3 MIA3MATHYECKYIO
MeMOpaHy: MaCCUBHBIN M aKTUBHBIA. DHIOIMTO3:
MUHOLMTO3, ParouuTo3. DK30LUTO3. KIETOUHAs

C.47-51
S0P -4




crenka. CTpykTypa ¥ (yHKIIMN KJIETOYHOU CTEHKHU
pacTeHuii, rpuboB

8 JlaGopaTropnas padora 3 Ypok OK 01 Apeirun B.H.c. 3
«CTpoeHue KJIETKH (pacTeHUs, )KUBOTHBIC, TPHUOBI) 1 3akpemie | OK 02 AradonoBa, A. b
KJIETOYHBIE BKIIFOUEHUS (KpaxMmal, KapOTUHOU/IBI, HUE OK 04 47-51
XJIOPOILTACTHI, XPOMOILIACTHI)» yYMEHUH

u
HaBBIKOB

9 Tema 1.5. CTpykTypHO-(pyHKIMOHAJIbHBIE Ypok OK 01 Apeirun B.H.c.37-
(axTOpbI HAC/IEICTBEHHOCTH 3aKkpemie | OK 02 51
1.Ctpoenue xpoMocoM. XpOMOCOMHBII HaOOP HUE OK 04 AracdonoBa, A. b
KJIETOK, FTOMOJIOTMYHBIE U HETOMOJIOTUYHbIE YMEHUH C.98-102
XPOMOCOMBI, TAIJIOUTHBIN ¥ TUTUIOUIHBIA HA0ODP. U
2.Hyxneunossie kucnotsl. JITHK u PHK. Ctpoenue HAaBBIKOB
HYKJIEMHOBBIX KUCJIOT. HyKieoTu bl
KommnemeHTapHble a30THCThIE OCHOBAHUS.
4.IlpaBuiio Yapradda. Crpykrypa JJHK — nBoiinas
cnpaib. MecToHax0X/IeHIe U ONOIOTHYECKUe
¢bynkuuu [IHK. JIHK-3kcneptuza. Bugst PHK.

Oynkuuu PHK B knetke

10 | [Ipoueccbl MATPHYHOTO CHHTE3A VYpoxk OK 01 Spsirun B.H. 63-69
1.Marpuunsrii cunre3 JIHK — pernmukarus. noinydeH | QK 02 Aradonona, A. b
[Tpunarune! permukanuu JJHK. Mexanuzm ust C.98-102
perunkanuu JIHK. Penapanus JTHK HOBBIX 90P 5
(mopemnnekaTuBHas1, MOCTpeIieKaTuBHAas ). Peakiuu 3HaHUU

MaTpu4HOro cuHresa. [IpuHmun
KOMIUIEMEHTAPHOCTHU B PEAKLMSIX MaTPUYHOIO
cuntesa. J{HK u rensl. I'eneTnaeckuii ko, ero
CBOMCTBA. TpaHCKpUIILIUA — MATPUYHBIN CUHTE3
PHK.

2. TpaHcnsauus U e€ >Tanbl. Y ClI0BUs OMOCHHTE3a
Oenka.




3.Crpoenue T-PHK u xonupoBanre aMUHOKHUCIIOT.
Poinb pubocom B GuocuHTe3e Oenka

11 | [IpakTuyeckoe 3ansiTue 2 VYpox OK 02 Spsirun B.H.
Pemenue 3aia4 Ha onpezeneHne 3aKperuie OKO04 63-69
MIOCJIEI0BATEIBHOCTH HYKJICOTHIOB HHE Aragonosa, A. b

yYMEHUH C.98-102
u
HaBBIKOB

12 | IlpakTH4yeckoe 3ansaTue 3 Apeirun B.H.
Pemenue 3aau Ha onpezeneHue 63-69
MOCJIEI0BATEIbHOCTH HYKJICOTUI0B AragoHosa, A. b

C.98-102

13 | IIpakTH4yeckoe 3ansitue 4 Ypok OK2 Spwrua B.H.
Pemenue 3a1a4 Ha onpezeneHue 3akperuie | OK 04 63-69
[IOCIEA0BATEIbBHOCTH AMUHOKHUCIIOT B MOJIEKYJIE HHC AradoHoBa, A. b
Oenka. yMeHUH C.98-102
Pemenne 3a1au Ha onpenencHue “

HaBBIKOB
MOCJIeIOBATEILHOCTH AMUHOKHUCIIOT B MOJICKYJIE
Oenka B ciry4ae M3MEHEHHS TOCIIEI0BATEIILHOCTH
HykieoruoB JJHK

14 | IIpakTH4Yeckoe 3aHsATHE 5 Ypok OK2 Speirun B.H.
BupycHbie u 6akTepuansHbie 3a00eBanus. O0mme 3aKperuie 63-69
IIPUHIUIIBI UCIIOJIb30BAHMS JIEKAPCTBEHHBIX HUC Aragonosa, A. b
BemiecTB. OCOOEHHOCTH TPUMEHEHHUS] yMeHu# C.98-102
aHTHOMOTHKOB. “

HaBBIKOB

[IpencraBneHue yCTHBIX COOOIIEHUN C
Hp€3€HTaHHeﬁ, IIOATOTOBJICHHBIX I10 Hepe‘-IHIO
HMCTOYHUKOB, PEKOMEH/IOBAHHBIX MPETOaBaATEIEM




15

Tema 1.7.

O0OMeH BelecTB U NPeBpallleHue JHePIruu B
KJIeTKe

1. AccuMUIISIIMA U TUCCUMMIISIIUS — JIBE CTOPOHBI
MeTaboau3ma.

2. Tumbl oOMeHa BelecTB: aBTOTPOGHBINA U
reTepoTpodHBINA, a9POOHBIN 1 aHA3POOHBIH.
3.DHepreTuuecKoe 00ecIeueHNe KICTKH:
npesparnieHrne AT® B 0OMEHHBIX Mporieccax.
DepMEHTAaTUBHBIN XapaKTep peaklUi KIETOYHOIO
MeTaboan3Ma

Kombun
MUPOBaHH
BI YPOK

OK2

SApeirun B.H.
C.55-66
Aradonosa, A. b
C.58-64

16

Tema 1.8. ZKn3zHeHHBIN MUK KJIETKH.

1. KneTouHsbIil UKL, €r0 NEPUOABI U PETYJIISIUA.
[Tepuoas! nHTEp(hHa3bl UX OCOOEHHOCTH.
Juddepennpanyst KIETKU U apecT KIETOYHOTO
LUKIIA.

2. Jlenenue KiaeTKU — MUTO3. CTauyu MUTO3a B
npoucxopsuye npoueccekl. Kaprokunes u
[IUTOKUHE3. bruosornveckoe 3HaueHNe MUTO3A.

3.Meiio3 — peaykuMoHHOE Aenenue kinetku. Ctaguu

Meno3a. Melo3 — 0CHOBA MOJI0BOTO Pa3MHOKEHHS.
IToBeneHne XxpoMocoM B MeHo3e.

4 Kpoccunroep. buonoruueckuii cMbICII Meii03a.
DddexT Melio3a. Meiio3 B )KU3HEHHOM LIUKIIE
OpraHu3MOB

Kombun
UPOBaHH
BI YPOK

OK 02
OK 04

SApeirun B.H. ¢.85-
88

AradonoBa, A. b
C.69-75

Dop-6

Pa3znen 2 Ctpoenue. Pazm

HOKCHHUEC H MHIUBUAYAJBbHOC PA3BUTHE Opra

HU3MOB 8

17

Tema 2.1.

Crpoenue opranusma

1.®yHKUMOHANIbHAS CUCTEMA OpraHoB. TkaHu
pacTeHuid. TkaHU )KMUBOTHBIX U 4yesioBeka. OpraHsl

paCTeHHﬁ. OpFaHBI H CUCTCMbI OPIraHOB JXUBOTHBIX U

YCJI0BCKa.

2

Komb6un
UPOBaHH
BI YPOK

OK2
OK 04

I[IK 3.1
I1.K.3.2

Apeirun B.H.
C.110-118




2.3HaueHHe OTOPHI, ABWKCHHS, TUTAHUS, TBIXAHUS,
TPAHCIIOPTA BEIIECTB, BBIACICHNUS, 3aLIUTHI.
3.3HaueHue NPOSBICHUS Pa3Ipa)KUMOCTH U
PETYISLUH

18 | [IpakTuuyeckoe 3ansitue 6 2 Ypoxk OK2 SApwemrus B.H.
Teopust KJIOHaTBHO-CENEKTUBHOTO UMMYyHHTETA 1. 3aKperuie c.110-181
Opnuxa, U.1. MeunukoBa. Undexmonubie HHE
3ab0NeBaHus ¥ dNKAeMuUs. Baxkuelnye snuaeMun B yMeHu#

MCTOPUH YeJOBeYeCTBa. BakimHaus kak "
HABBIKOB

npodunakTuka HHGEKIIMOHHBIX 3a00JICBAHUIA.

[IpencraBieHne yCTHBIX COOOLICHUH C

Ipe3eHTAlMEeH, OITOTOBIEHHBIX IO MEPEYHIO

HMCTOYHUKOB, pEKOMEHOBAHHBIX MPENOAaBaTelieM

19 | Tema 2.2. OHTOreHe3 ;KMBOTHBIX H YeJIOBEKa 2 Ypok OK 02 SApeirun B.H.
1.DopMBI pa3MHOKEHHS OpraHU3MOB. becrnosoe u usydeHu | OK 04 110-120
2.I'amertorenes y )uBOTHbIX. CriepMaToreHes u sl HOBOI'O Aragonosa, A. b
ooreHe3. CTpoeHHE MOJTOBBIX KIETOK. Matepua C.87-95
3.01m1010TBOpEHNE U IMOPHUOHATILHOE Pa3BUTHE Ja
JKUBOTHBIX. S0P 7
4. TTapTenorene3. OMOpuorenes (Ha nmpuMepe
naHretuka). Ctagum SMOpHUoOTreHesa

20 | Tema 2.3. OHTOreHe3 pacTeHHUi 2 Ypox OK 04 CuBormazos
1.I'amerodur u ciopodur. PazmuoxxeHue u U3yYCHHU B.1.163-170
pa3BUTHE BOJIOPOCIEH. sL HOBOT'O
2.Pa3MHOXEHHE U Pa3BUTHE CIIOPOBBIX PACTCHUH. Marepua
Pa3MHOKEHME U pa3BUTUE CEMEHHBIX PACTCHUM. na
Pocr.
3.Ilepuopl OHTOTEHE3a paCTEHUH

Paznen 3 OcHoBbI reHeTHkH 18 4
21 | Tema 2.4. OcHOBHbIE MOHATHSI TeHETHKH 2 Ypok OK2 SApsrun B.H
U3YYEHU C.134-140.




1.I'eneTnka Kak HayKa O HacJlIE€ICTBEHHOCTU U s HOBOT'O AradonoBa, A. b
W3MEHUYUBOCTH OpraHnu3MoB. OCHOBHbBIE MaTepua C.98-102
TCHETUYECKUE TTOHSITHUS U CUMBOJIBL. na 20P 7
3.I'en. I'enotun. ®eHotumn. AnieabHbIe I'€HBI.

AnbpTepHaTUBHBIC pU3HAKU. JIOMUHAHTHBIN U
peIeCCUBHBIN NPU3HAKY.
3.I'oMo3urora u rerepo3urora. Yucras JuHHUS.
['ubpumpl.
4.0OCHOBHBIE METO/IBI T€HETHUKU:
TUOPUA0TIOTHUECKHIA, ITUTOJIOTUIECKHE,
MOJICKYJIIPHO-TEHETUYECKHE

22 | llpakTuyeckas padora 7 Ypok OK 02 K 3.1 Speirun B.H
Tema 2.5. 3aK0OHOMEPHOCTH HACIECAOBAHUSA 3aKperuie OK 04 I1.K3.2 C.134-140.
IIpodeccnoHaIbHO-OPHUEHTHPOBAHHOE HUE AracdonoBa, A. b
cojlep:KaHue MPAKTUYECKOr 0 3aHITHSI: YMEHHIA C.98-102
Pemenue 3aga4 Ha onpeeneHne BEpOsITHOCTH u 20P 7
BO3HUKHOBEHUS HACJICJICTBEHHBIX MMPU3HAKOB MIPH HAaBBIKOB
MOHO-, TU-, TOJIMTUOPUIHOM U aHATU3UPYIOLIEM
CKpEIIMBAHUH, COCTABIICHUE TE€HOTHITUYECKUX CXEM
CKpEIIMBaHUS

23 | Tema 2.6. B3aumoneiicTBue reHOB Kombun | OK 01 K 3.1 AradonoBa, A. b

1.I'eHoTHn KaK 1eJI0CTHAS CUCTEMA. upoBaHH | QK 02 I1.K.3.2 c.102-110
MHuoxecTBeHHOE neiicTBue TeHOB. [IneioTponus. BIN
MHOX€eCTBEHHBIN aJIJIEIU3M.

24 | Tema 2.6. B3aumoneiicTBHEe reHOB Kom6un | OK 01 [IK3.1 AradonoBa, A. b

1.B3aumMopeiicTBre alieabHbIX upoBaHH | QK 02 I1.K.3.2 c.102-110
reHoB.KogomuHupoBanue BIN

2. BzaumoelicTBrue HealIeIbHBIX TEHOB.
Kommnemenrapuocts. Onuctas. [Tomumepust




25 IIpakTH4eckas padora 8 Ypok OK 01 [IK 3.1 AradonoBa, A. b
Pemenue 3a1ay Ha onpesieieHne BEPOSATHOCTH 3akpemie | QK (02 I1.K.3.2 c.102-110
BO3HMKHOBEHUS HACJICICTBEHHBIX PU3HAKOB IIPH HHE
Pa3IUYHBIX THIIAX B3aUMOJCHCTBHS TCHOB, yMEHHI
COCTaBJICHUE TEHOTHUITMYECKIX CXEM CKpEIINBaHUI "
HaBBIKOB
26 | Tema 2.7. CuenjieHHOe HACJIeIOBaHUE PH3HAKOB Kombur | OK2 Aradonosa, A. b
1.3akons! T. Moprana. CuemnyieHHOe HaclieJOBaHHe VUPOBaHH c.102-110
T€HOB, HAPYLIEHUE CLEIUIEHUS. XpOMOCOMHAs BIIl YPOK
TEOpHsI HACJIEJCTBEHHOCTH
2.I'eneruka nomna
27 IIpakTH4eckas padora 9 Ypoxk OK 01 I[IK 3.1 Aradonosa, A. b
Pemenne 3amay Ha onpeeeHUe BEPOITHOCTH 3aKperuie OK 02 I1.K.3.2 c.102-110
BO3HMKHOBEHUS HACJICICTBEHHBIX MPU3HAKOB IPH HHE
CIIETUIEHHOM HACJIeIOBAHUH, COCTABIICHUE yMEHHH
TCHOTHITMYECKUX CXEM CKpEIINBAHUS "
HaBBIKOB
28 IIpakTyeckas padora 10 Ypoxk OK2 AradonoBa, A. b
3aKperie c.102-110
Pemrenue 3aa4 Ha ornpeesieHue BEPOSATHOCTH HHE
BO3HUKHOBEHUS HACJIEICTBEHHBIX MPU3HAKOB, yMEHUu#
CIETUICHHBIX C TTOJIOM, COCTaBJICHUE "
IEeHOTUITNYECKUX CXEM CKpEIIUBaHUS HaBBIKOB
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Tema 2.10. I'eHeTHKa yeioBeKa

1.KapuoTumn yenoBeka. MeTo bl M3y4eHUS TEHETHKU
YyeJIOBEKA: T€HCAIOTHYECKUM, OJIM3HCIIOBEII,
LUTOT€HETHYECKUH, OMOXUMUYECKHI,
MONYJISIIUOHHO-CTATUCTUYECKHH.
2.HacneacTtBenHble 3a00eBaHus YelloBeKa. I eHHbIe
1 XpOMOCOMHBIE 00Jie3HU YenoBeka. bonesnu ¢
HACJIEACTBEHHOMN MPEeIpacoNOKEHHOCTBIO.
3.3HayeHne MEAUIMHCKOM I'eHETHKH B
MPEIOTBPAILCHUH U JICUSHUH TeHETUIECKHIX
3a00J1€BaHUH YeJIOBEKa

Kombun
MUPOBaHH
BI YPOK

OK 01
OK 02

AradonoBa, A. b
c.102-110




3. YCJOBHUSI PEAJU3ALMU TPOTPAMMBI OBIIEOBPA3OBATEJILHOM
YYEBHO! JUCLUILIAH

3.1. las peanu3anuu nporpaMmbl 001eo0pasoBaresibHOM yueOHo# nucuunauabl OY /L. 08
buoJiorusi, npeagycMoTpeH KaOuHeT

Kabuner «buonorumn», ocHaleHHbIH 000pya0BaHUEM: MeOeb, 10CKa MapKepbl, TEXHUYECKUMHU
CpelCTBaMU OOYYEHHs: KOMIBIOTED C YCTPOWCTBaMU BOCIIPOU3BEACHMSI 3BYyKa, IPHUHTED,
,repbapuii mo Kypcy obmieit O6monoruu, ['epbapuit KynbTypHBIX pacteHuit, HaGop mymsokeit
TUTO10B THOPUIHBIX U OJIHUIIOWAHBIX pacTeHuid, Habop mymsixeii «/lukas ¢popma u KylnbTypHBIE
copta kaprodens», Monenab «lIpucnocobneHuss K yCIOBHSAM CYIIECTBOBaHUA», Mozenb
«['oMonorus mie4eBoro U Ta30BOro Mosica», Mozaeis «roJOBHOW MO3T 36 MHOBOJHOIO»,

Monenb «TO0J0OBHOW MO3T MIIEKOIMTAIONIET0», MOJenb «TOJOBHOW MO3T NTHIE», Momeis
ronoBHOl MoO3r «lIpecmbikaromerocs», Monenb «broct nurekantpomna», Mopaens «broct
KpoMaHbOHLIA», Mozenb «brocT MoHronouHou pace», Monens «®parment monekyns! JJHK»,
Mopens «Yepen mnaBuana», Maxker cepaua, Mukpockon 40x — 1024x, Mogens «Kuctpb
mumnanse», Mogens «Croma mmmnanse», Crekia TMOKpOBHBIE W IPEAMETHBIC JJIA
MuKkpokonupoBanus, [locobust «3akonsl Menaens», Maker «Kietrka», Mopenp — anminkanus
«l'enernka rpynn kposu», Monens — ammmukanus — «l'amertoreHes y uenoBeka», Monenb —
anmMkanys  «Pa3BuTHEe HACEKOMBIX C IOJHBIM M HENOJHBIM IpeBpalieHuem», Moxenp —
anmmukanus  «Knaccudukanms pacTeHU W JKMBOTHBIX», Mojens — ammuiukanus «Jlenenue
KJIETKH. MuTO3 1 Mei03», Habop MukpormpenapaToB mo o01ei 0nonoruu

Ilnakarer:

1.I'puGbI — mapa3uThl

2.JIecHbie TpuOBL. poxoxu
3.Knaccudukarusi IOKprITOCEMEHHBIX
4. MHuoroo0pa3ue nmpucrnocoOIeHu
5.IInakat MUTO3, MEHO3

6.CxeMa cuHTe3a Oenka B pubocome
7.01HOKIIETOUHAS 3eJieHast BOJIOPOCIIb
8.Cxema pa3BUTHS )KUBOTHOT'O MUPa

9. Ctaauu pa3BUTHUS YEJIOBEKA

10. Pactenus enoBoro jeca

11. PacTenus cocHOBOTO Jieca

12. PacTeHusi IMPOKOJIMCTBEHHOT O Jieca
13. Pactenus nyra

14. Pactenust 60J10T

15.5IpycHOCTb B pacTUTENLHOM COOOIIECTBE

3.2. UudopmannoHHoe odecrnedeHne peajn3aluy NporpaMMbl

Jns peanu3zanuu mporpaMmbl OMOIMOTEUHBIH (OHI 00pa3oBaTENbHON OpraHM3alul HUMEeT
NeYaTHbIE U JIEKTPOHHbIE 00pa30BaTesIbHbIE M MH(POPMALMOHHBIE PECypChl, UCIOIb3yeMbIE B
y4eOHOM Ipolecce, He cTaplle MATH JIET ¢ MOMEHTA U3/JaHMUs.

[leyaTHpie W3MaHWA MO peamu3anuu O0ME00pPa30BATENIFHON MUCHIUILTMHBIIPEICTABICHB B
METOJMYECKUX PEKOMEHJALUAX 110 OPraHu3aluy 00y4eHUs.






HNudopmanuonHoe odecnevyenne 00ydeHust

3.2.1. OcHOBHbIE MeYaTHbIE H3IAHUSA

1. Aradonosa, A. b. buonorus: 6a30BbIii ypoBeHb : y4eOHHK AJsl 00pa30oBaTENbHBIX OpPTraHU3alWi, pealu3yNIX 00pa3oBaTelIbHbIC MPOTPAMMBI CPEIHETO
npodeccruonanpHOTO 00pasoBanusi / A. b. AragonoBa, A. A. Kamenckuii, B. 1. CuBornazoB. — 2-e u3n. — Mocksa : [Ipocsemenne, 2025. — 272 ¢. — ISBN
978-5-09-124905-7. — TekcT : JIEKTPOHHBIA // DIEKTPOHHBIH pecypc HUPpoBoit oOpasoparenbHoi cpenslt CIIO PROFoOpasosanue : [caiit]. — URL:
https://profspo.ru/books/148965

2. AragponoBa, A. b. buonorus: 6a30Bblii ypOoBeHb: NMPAKTUKYM : ydeOHOe mocoOue, pa3paboTaHHOE B KOMIUIEKTE C Y4eOHHMKOM JUisi 00pa3oBaTeNbHBIX
OpraHH3alyii, peaau3yInux 00pa3oBaTeIbHbIe IPOrpaMMbl cpeHero npodeccruonanbHoro oopazosauusi / A. b. Aradonosa, B. 1. CuBornaszos. — 2-¢ u3g. —
Mockga : [Ipocsemenue, 2025. — 112 ¢. — ISBN 978-5-09-124906-4. — Tekcr : 35eKTpOHHBIN // DNEKTPOHHBINH pecypc H(POBOi 00pazoBaTeNbHON Cpeabl
CITO PROFob6pazosanwe : [caiit]. — URL: https://profspo.ru/books/148964

3.2.2. /lonoJiHUTEIbHASA

1. buonorus: 10 knacc: 6a3oBbIi ypoBeHs : yueOHuk / B. B. [laceunuk, A. A. Kamenckwii, A. M. Py6nioB [u np.] ; noa penakuueii B. B. [Taceunuka. — 6-e u3z.
— Mockea : IIpocsemenue, 2024. — 224 ¢. — ISBN 978-5-09-116776-4. — Tekcrt : 251eKTpOHHBIH // DIIEKTPOHHBINA pecypc Hu(POBOH 00pa30BaTENbHOM CpeIbl
CITO PROFob6pazosanwe : [caiit]. — URL: https://profspo.ru/books/148962

2. buonorus: 11 knacc: 6a30BbIif ypoBeHb : yueOHuk / B. B. [Taceunuk, A. A. Kamenckuii, A. M. PyOuoB [u ap.] ; nox penakuueii B. B. [laceunnka. — 6-¢ uzg.
— Mockaa : [IpocBemenue, 2024. — 272 ¢. — ISBN 978-5-09-116473-2. — TekcT : 31eKTpOHHBIN // DNEeKTPpOHHBIN pecypc udppoBoii 00pa3oBaTeIbHOMI
cpensl CITO PROFo6paszosanme : [catit]. — URL.: https://profspo.ru/books/148963
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4. KOHTPOJIb n

OIIEHKA

PE3YJIbTATOB

OCBOEHMAA

OBIIEOBPA3OBATEJBHON YUEBHOM JUCIUTLIMHBI

KonTtpoabsn

OLICHKAa

PE3YyJIbTAaTOB OCBOCHU

0011e00pa3oBaTeNbHOM

JUCIUILINHEI

PAaCKpPBIBAOTCA Y€PE3 NUCHUIIIIMHAPHBIC PE3YJIbTAThI, HAIIPABJIICHHBIC HA (l)OpMI/IpOBaHI/Ie O6H_II/IX u

HpO(beCCI/IOHaJIBHI)IX KOMHeTeHHI/Iﬁ I10 pasaciiaM U TEMaM COACPKaHUA yqe6Horo MaTcpHraja.

Oo0mas
KOMIIeTCHIMHA

Paszgea/Tema

T oneHoYHBIX MEepONPUATHH

Paznen 1. Kiaerka -

CTPYKTYPHO-
dyHKuMOHANIBbHASA
KHBOT0

¢AMHUIIA

KonTponbhas pabota «MoiexynspHbIi
YPOBEHBb OPraHU3ALMH KUBOTOY

OK 02

buonorust kak Hayka. OOmas
XapaKTePUCTHKA KU3HH

3anoysiHeHHE TaOJUIBI C ONHUCAHUEM
METOJIOB MHKPOCKOIIUPOBAHUS C UX
JIOCTOMHCTBAMH U HEAOCTATKAMHU.
3anosnHeHune TabauIbl «Briman y4eHbIx
B Pa3BUTHE OMOJIOTUM

3anoJIHEHUE CPABHUTEIBHOU TaOIUIIBI
CXOACTBA W pA3NIUYUN KUBOTO U HE
KHBOTO

OK 01
OK 02
OK 04

CtpykTypHO-GyHKIIMOHATHHAS
OpraHu3aus KiIeToK

OueHnBaemasi IUCKYCCUSI TIO BOIPOCaM
JEeKIUH

Pa3paboTka MeHTaNbHON KapThl 11O
KJaccu(pUKaUU KIETOK M UX CTPOCHUIO
Ha TpPO- U DOYKAPUOTHYECKUX U TIO
[IapCTBaM B MUHH I'pyIIax

Beinonnenue u 3ammura 1a00paTOPHBIX
pabor:
«Ctpoenue

KJIETKH (pactenus,

KUBOTHBIE, TpPUObI) U  KICTOYHBIC
BKJIOUEHHUs (Kpaxmad,
XJIOPOIUIACThI, XPOMOILIACTHI)»

[Tpaktruueckoe 3ansarue. [IpeacraBnenue

KapOTHHOUKI,

YCTHBIX COOOIIEHHH C Tpe3eHTalueH,
IIOATOTOBJIEHHBIX 1o MIEPEYHIO
HCTOYHUKOB,

IIPEeIoiaBaTesieM

PECKOMCHIOBAaHHbIX

OK 01
OK 02

CTpyKTypHO-(QYHKIIMOHATBHEIC
(haKTOpBI HACIIEICTBEHHOCTH

OpOHTAIBHBIN OMPOC
Pa3pabotka rioccapus
Pemienne 3amay  Ha  omnpenesieHUE
MOCJIE1I0BATENIBHOCTH HYKJIEOTU/IOB,

AMHUHOKHUCJIOT B HOpME H B CJIydac




A3MEHEHUS [IOCEI0BATEILHOCTH
nykieotuoB JJHK

OK 02

OOMeH BellecTB U MpeBpallieHUue
SHEPI'UHU B KJIETKE

@poHTaNBHBIA OIIPOC
3anoJIHEHUE CPABHUTEIBHOU TAaOIUIIBI
XapaKTePUCTHK THUIIOB 0OMEHa BEIIECTB

OK 02
OK 04

KusHeHHBII LUK KJIETKH.
Muto3. Meiio3

OO6cy>xaeHue o BoIpocam JeKIUH
PazpaboTtka JIEHTBI BPEMEHU
KM3HEHHOT'O LIUKJIa

Pazgen 2. CrpoeHue u
(pyHxuumn opranusma

Koutponbnas pabora “CtpoeHue u
¢GbyHKIIMM opraHuzma’

OK 02
OK 04

CrtpoeHune opranu3mMa

OuenuBaemas THUCKyCCHUs

Paspaborka  MeHTanIbHOU KapThbl
TKAaHEW, OpraHOB M CHCTEM OpPTraHOB
Opranm3MoB (pacTeHUs, KHUBOTHBIC,
YeJIOBEK) C KPaTKOW XapaKTepUCTHKOM
ux QyHKIUN

OK 02

Dopmbl Pa3MHOXKEHHUS
OpraHnu3MOB

OpOoHTaANBHBIN OMPOC

3anonHeHue TaOMUIBl C  KpaTKou
XapaKTepUCTUKON M mpuMepamu hopm
Pa3MHOXEHHUsI OPTaHU3MOB

OK 02
OK 04

OnTtorcHes paCTCHI/Iﬁ, KHUBOTHBIX
K 4CJIOBCKaA

PazpaboTka  JE€HTBI ~ BpeMEHH ¢
XapaKTepUCTUKOW JTAallOB OHTOIEHE3a
OTIEJBHOM TpYINIONH JKMUBOTHBIX W
YeJI0BEKa 110 MUKPOTPYIIIaM
Tect/ompoc

CocTaBieHHE  JKH3HEHHBIX  ILIMKJIOB
pacTeHuil mo otraenam (MOXOBHIHBIE,
XBOILEBUIHBIC, IAllOPOTHUKOBHIHEIC,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACIICIOBAHUS

Pa3pabotka rioccapus

@poHTaIBHBIA OIIPOC

Tect no Bonpocam JneKIUH

Pemenne 3amau  Ha  omnpezeneHue
BEPOSATHOCTH BO3HUKHOBEHUS
HaCJIC€ACTBCHHBIX IMPU3HAKOB npu
MOHO-, JHW-, TOJUTHOPUIHOM H
aHaAJTU3UPYIOIEM CKpellUBaHHH,
COCTaBJICHUE TCHOTHIMYECKHX CXEM
CKpelMBaHus

OK 01
OK 02

CrerieHHOE HacJeqOBaHueE
MIPU3HAKOB

Tect
Pa3pabotka rioccapus




Pemenne 3amau  Ha  ompenencHUE
BEPOSITHOCTH BO3HUKHOBEHUS
HACNEACTBEHHBIX  MPU3HAKOB  MpH
CIICINIEHHOM HACJIEI0BAHUH,

COCTaBJICHUC TCHOTHUIIMYCCKUX CXEM

CKpEIIUBAHUS
OK 01 3aKOHOMEPHOCTH U3MEHYUBOCTH |TecT.
OK 02 Pemienue 3agau Ha ompeneneHue THma
OK 04 MyTaluu pu nepeaayde
HaCJIEICTBEHHBIX MIPU3HAKOB,
COCTaBIICHUE TEHOTHIIMYECKUX CXEM
CKpEIIUBAHUS
Pa3nen 3. Teopusi 3Bosirounu | KontponbHast pabora “Teopernueckue
ACIEKTHI HBOJIIOIMY KU3HU Ha 3emuie”
OK 02 Hcropus 3BOJIFOLIUOHHOTr0 | PpOHTANIBHBINA OIIPOC
OK 04 y4eHus. MUKpPOIBOTIOLMS Pa3pabotka rioccapus TepMUHOB
Pa3paboTka J€HTHI BpEeMEHHU pa3BUTHS
HBOJIFOLIMOHHOTO YYEHUs
OK 02 Maxpo3Bosorus. OnenuBaemas JUCKYCCHS:
OK 04 Bo3HUKHOBEHME U pa3BUTHUE|UCIIOJIB30BAHUE apryMEHTOB,
KHU3HU Ha 3emiie OMOJOTMYECKOW  TEPMHHOJOTHH |
CUMBOJIMKH JIJISl TOKA3aTEIbCTBA POJICTBA
OpPraHU3MOB pPa3HbIX CHUCTEMAaTUYECKUX
rpymnm
PazpaboTtka JIEHTBI BpPEMEHHU
BO3HUKHOBEHHUSI U Pa3BUTHs KU3HU Ha
3emie
OK 02 [Ipoucxoxnenue 4yenoBeka — DpoOHTAIBHBINA OMIPOC
OK 04 AHTPOIIOT€HES Pa3pabotka JICHTBI BPEMEHHU
IIPOUCXOXKIECHUS YEIOBEKa
Paznen 4. Oxosorns
OK 01 Oxonornueckue  (aktoper  u|TecT mo sKojgormyeckuMm Qakropam H
OK 02 Cpenbl )KU3HU cpenaM KU3HU OpraHUu3MOB
OK 07
OK 01 [Nonynsnus, coobirecTBa, |CocTaBieHUE cXeM
OK 02 9KOCUCTEMBI KpyroBOpPOTaBELIECTB, UCIIOJIb3YS
OK 07 MaTepuaibl JEKIUN

Pemenne npakTUKO-OPHUEHTHPOBAHHBIX
pacyeTHBIX 3aJaHUA 10  IEPEHOCY
BEILIECTBA U JHEPIUM B DKOCHCTEMAX C
COCTaBJIEHHE TPOPHUUECKUX Lene u
nupamMul 6MoMacchl U SHEPruu




OK 01 buocdepa - rinobanpHas | OneHnBaemMas JUCKYCCHS

OK 02 HKOJIOTHYECKAsA CUCTEMA Tect

OK 07

OK 01 Bnusnue aHTpoInoreHHslx | Tecr

OK 02 ¢dakTopoB Ha Ouochepy [IpakTueckas pabota “Otxonabl

OK 04 IIPOU3BOJCTBA”

OK 07

OK 02 Bnusuue conuanbHO-|OLeHnBaemMas JUCKYCCUs

OK 04 AKOJIOTMYECKUX  (akTopoB Ha|BpimonHenue nabopaTopHOi pabOThl Ha

OK 07 3I0POBBE YETIOBEKA BBIOOD:
"YMcTBEeHHas pabOTOCTIOCOOHOCTH",
"Bnusinue abuoTnueckux (GakTOpoB Ha
yenoBeka  (HM3KHE€ M BBICOKHE
TeMrneparypsl)"

Paznea 5. Buojiorus B :Kku3HM  |3amura Keiica: MpECTaBICHUE

pE3yabTaTOB pelieHus KelicoB
(BBICTYILIEHHUE C NIPE3ECHTALUEH)

OK 01 buorexnomoruu B J)KU3HHU |BpinosiHEHME  keiica  Ha  aHaluu3

OK 02 KaXJ10T0 MH(POPMALIMU O HAYYHBIX JOCTHKCHHSX B

OK 04 00/JJaCTH TE€HETHYECKHUX TEXHOJIOIHH,
KJI€TOYHOW  WMHXXEHEpUH,  MUIIEBBIX
OMOTEXHOIOTHIA (o rpyImmam),
[IPE/ICTABIEHUE PE3YJIbTATOB PEIICHUS
KENCOB

OK 01 [TpomsblneHHas 6uoTexHoaorus |BeimonHenue — keiica  Ha  aHanwm3

OK 02 nHbopmauu 0 pa3BUTHH

OK 04 MIPOMBINIUICHHOW  OMOTEXHOJIOTHH  (T10
rpynnaM), MpeacTaBlI€HUE Pe3yJabTaToB
pELIECHHS KEMCOB

OK 01 ConuanbHO-3THYECKUE acleKkThl|BeimonHeHne  kefica Ha  aHaIW3

OK 02 OMOTEXHOIOT Ui uHpopManuu 00 STHYECKUX acleKTax

OK 04 pa3BUTHS OMOTEXHOJIOTHH (IT0 TPYIIaM),
[IPEJICTaBJICHUE PE3yJIbTAaTOB pPEIICHUS
KEMCOB

OK 01 buortexHosorun u TexHU4Yeckue BplmomHeHwe — Keiica  Ha  aHauu3

OK 02 CUCTEMBI uHpOpMaUU 0 pa3BuTHUA

OK 04 OMOTEXHOIOT Ui c [IPUMEHEHUEM

TeXHUYECKUX CcHUcTeM (0 TpyIIaMm),
MPEJCTABICHNUE PE3YJIbTATOB PELICHUS
KENCOB




4.2 KoHTPOIbHO-01l€eHOYHbIE CPeICTBA MO AUCIUILINHE:
4.2.1. BXOgHOH KOHTPOJIb.
BxoaHoit KOHTPOJIb

Tema Nel Yuenne o kierke, Tema Ne2 OcHOBBI TeHETHKH U CeJIEKIIUU
BapuanTt Ne 1

1.YeM xuBbIE OpraHU3MBbI OTJIMYAOTCA OT HEKUBBIX ?
2.Kakue GyHKIIMN BBITTOJHSIOT YTIEBOABI B )KUBBIX OpraHu3Max?
Bapuant Ne 2

1.Kakue 6monorndeckne HayKu BaM U3BECTHBI? Kakue MeTOIbI HCCIIeI0BaHus, IPUMEHSIEMBIC B
OMOJIOTHH, BBI 3HAETE

2.Kakue (yHKIIUH BBITOJHSIOT )KUPHI B KUBBIX OpraHU3Max?
Bapuant Ne 3
1.JlaiiTe onpenenenue kietku. HazoBuTe BaxHENIINE OPraHOUIbI KJIETKH.
2.Ha3zoBuTe BUIBI 0€CTIONOTO Pa3MHOKCHHS.
Bapuant Ne 4

1.3a cyet 4yero Moy4aroT FIHEPTUIO0 ABTOTPOQBI U reTepoTpodbI?
2.Kakue (pyHKIMHU BBITOJHSIOT O€JIKH B KHMBBIX OpraHu3mMax?

4.2.2. Texyumui KOHTPOJIb.

BO3HUKHOBEHHUS XKM3HU Ha 3emuie. DkcnepumenT Jlyu [lactepa.
2 JIocTHKEeHUSI COBPEMEHHOM CEJICKIIUU KYJIbTYPHBIX PACTCHUH, TOMAIITHUX JKUBOTHBIX U
MUKPOOPTAHU3MOB.
Kaprouka Ne3
1 KpyroBopoT BelecTB U MpeBpallieHrue 3HEPTUHU B SKOCUCTEME.
2 [lonoxxeHue 4enoBeka B CUCTEME JKUBOTHOT'O MHUpA.
Kaprouka Ne4
1 JlokxazarenbCcTBa 3BOIIOLMM OpraHudeckoro mupa. Ilonpasnenenne 3emiau Ha 3pbl U IEPUOJIBI.
2 llenu v 3a1a4u palMOHAIBHOTO YIPABJIEHUS TPUPOIHBIMH PECYPCAMH.
Kaprouka Ne5
1 CocraB 3kocucteM. BumoBasi 1 mpoCTpaHCTBEHHASI CTPYKTYpPa SKOCUCTEM.
2 [uTomnasma u KjaeTouyHas MeMOpaHa.
Kaprouka Ne6
1 IIpunanune! coBpeMeHHON Kiaaccudukanuu. [[puarHbI BBIMUpaHUS BUIOB.
2 3nauenue pador K. Jlunnes, XK. b. Jlamapka, B pa3BUTHH DBOIOIMOHHBIX HICH B OMOJIOTHH.
Kaprouka Ne7
1 DBomonmonHoe yuenue Y. [lapsura. Yuenue Y JlapBruHa 0 €CTECTBEHHOM OTOOpE.



2 Yuenue H. 1. BaBunosa o ieHTpax NpOUCXOXKACHUS KYJIbTYPHBIX pacTeHUH. OCHOBHBIE
METO/bI CEJICKIINH.
Kaprouka Ne8
1 ®opmbl OOpHOBI 32 CYIIECTBOBAHUE.
2 PazBuTue xn3HHM B najeo3oe. KinumaTuuecknue u reosiornueckie N3MEHEHHUS.
Kaprouka Ne9
1 IIumeBsle CBA3M U UX 3HAYEHHUE B DKOCUCTEME. THUIIBI DKOCHUCTEM.
2 Tlonynsuust — CTpPYKTYpHasl €IMHULA BU/Ia U BOJIIOLIUU.
Kaprouka Nel0
1 ®opMBbI ecTECTBEHHOTO 0TOOPA.
2 buomacca. KpyroopoT BaXHEHIITMX OMOTEHHBIX DJIECMEHTOB.
Kaprouka Nell
1 MeXBHI0BbIE B3aMMOOTHOIICHHUSI B 9KOCUCTEME: KOHKYPEHIIUS, CUMOHO3, XUIITHUYECTBO,
Mapa3uTU3M.
2 JIBnxKy1ue CUiibl aHTPOIIOT€HE3a. DBOJIOLMS YEJI0BEKA.
Kaprouka Nel2
1 Pa3BuTHe )X13HU B M€3030€ U KIMMAaTUYECKUE U I€0JIOTUYECKUE U3MEHEHMS.
2 OO61ee mpeacTaBIeHUE 00 arpOIKOCHCTEME.
Kaprouka Nel3
1 Pa3zButue xu3HM B apxee U nporepo3oe. Kinnmatudeckue u reojJornyecknue U3MEeHEHUsI.
2 OcHoOBHBIE a0UOTHYECKHE (DAKTOPHI CPEIbI M X 3HAUCHUE VIS J)KUBOU MTPUPO/IBI.

Kaprouka Nel4
1 JIBrmKyuiye CUiibl SBOJIIOLHH.
2 CuHTeTn4ecKas TeopHs HBOIIOLIUU Pa3BUTHE IPEICTABICHUN O IPOUCXO0XKICHUH YEIOBEKA.
Kaprouka Nel$S
1 I'umotesa darormuremutsr M. . MeuynukoBa.
2 Dkonoruueckue mpoodsieMbl Ouocdepsl.
Kaprouka Nel6
1 DMmOpuonornyeckue 10Ka3aTeIbCTBA MAKPOIBOIIOIUH.
2 PanroHanbHOE MCNOIb30BaHUE MUHEPAIIbHBIX PECYPCOB; 00LIMe TPeOOBaHUS K OXpaHe
OKPYKaroIle Cpesbl.
Kaprouka Nel7
1 buosornueckuit mporpecc u OMOJIOTHIECKUI perpecc.
2 IloaXxoapl K YIPaBICHUIO CEIbCKOXO03IMCTBEHHBIMU YKOCUCTEMAMH.
Kaprouka Nel8
2 buoHMKa KaK OHO M3 HAIMPABICHUA OMOIOTUU U KUOCPHETHKH.
3 [lony4yeHue u mpuMeHeHne OeH3oa.
Kaprouka Nel9
1 AGuoreHHBI CUHTE3 OpraHuYecKux BemiecTB. [ 'unoreza A. M. Onapuna.
2 TIpyuHIMNBI U TPUMEPBI UCTIOTIB30BAaHUS B X031 CTBEHHOM J1€ATEIbHOCTH YeI0BEKa
MOp(h O] YHKIIMOHAIBHBIX YE€PT OPraHU3AUH PACTEHUH U )KUBOTHBIX.
Kaprouka Ne20
1 Pa3zButue ku3HU B KallHO30€.



2 BUOTEXHOJIOT U, €€ JOCTHKEHUSI U MIEPCIIEKTUBBI PA3BUTHSL.

Kaprouka Ne21
1 Yenoseueckue pacsl. HecocToaTensHOCT pacu3ma.
2 DKOJIOTHs KaK HayKa U ee 3aJlayu.

Kaprouxka 22

1 Yuenue B. U. Bepnanckoro o 6uocdepe.
2 CucTtema pacTeHMH U )KUBOTHBIX — OTOOpaKEHUE IBOTIOLUH.

Kaprouka Ne23
1 Postb 3BOTIOIIMOHHOTO YUY€HHUSI B JOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO — HAyYHOU
KapTHUHBI MUDA.
2 CoBpeMeHHOE COCTOSIHME NPUPOIHOM cpeabl. [locnencTBus nesTenbHOCTH YEI0BEKA B
OKpY>Karolleu cpeae.

Kaprouka 24

1 buotudeckue GpakTopsl CPeabl.
2 buonorudeckasi mpOTyKTUBHOCTb YKOCUCTEM.

Kaprouka Ne25
1 DBorONUS MPUMATOB.
2 T'opojickre ¥ MPOMBIIITIEHHBIE 9KOCUCTEMBI.

Kaprouka Ne26
1 Hayunsle 1 conpaibHO — SKOHOMUYECKHE NTpeAnochbUIky Teopun Y. /lapBuHa.
2 Tlonsatue 06 3KoOrH4YecKux dakTopax, AercTBrue pakTopoB Ha opranu3M. OTpaHUYNBAIOIIHAMA
(bakrop.

Kaprouka Ne27
1 Muxkpososmrorusi. CoBpeMeHHbIE PEACTABIEHUS O BUI000Pa30BaHUU.
2 Bo3zelicTBre MPOU3BOACTBEHHON JACATEIIBHOCTH B 00J1aCTH CBOSH Oyyien npodeccun Ha
OKPY’KAIOIILYIO CPENy.

Kaprouka Ne28
1 Mopdonoruueckue 3aKOHOMEPHOCTH OUOJIOTHUECKOM IBOITIOIIUH.
2 Iloaxo/ibl K yIpaBlIeHUIO IPOMBICIIOBBIMU MOMYJISLIUSIMHU.

Kaprouka Ne29
1 Yuenue H. M. BaBuiioBa o 1ieHTpax MpOUCXOKACHUS KyJIbTYPHBIX pacTeHuil. OCHOBHBIC
METO/IbI CEJIEKLIUU.
2 OcHoBHBIC abnoTHYeCKHE (AaKTOPHI CPEIbl M X 3HAYCHHE TSI )KUBOU MPUPOJIBIL.

Kaprouka Ne30

1 JIBYoKyIIME CHITBI DBOJIFOITUH.

2 PazBuTue X13HM B najeo3oe. KinumaTuueckue u reosiornyeckue N3MEHEHUs!.
Kaprouka Ne31

1 [NaneoHnTONMOTMYECKUE TOKA3ATEIHCTBA IBOTIOIIUN

2 OpomonnonHoe yuenue Y. Jlappuna. Yuenue Y [lapBuHa 0 ecTeCTBEHHOM O0TOOpE.
Kaprouka Ne32

1 CenbCKOX0351UCTBEHHOE 3arpsi3HEHUE.

2 JIBM>KyIIUE CUIIBI aHTPOIIOT€HE3A.
Kaprouka Ne32



no

e

o

1 IonsiTue 06 sKoNOrHUEcKUxX akTopax AeHcTBUE PaKTOPOB Ha opraHu3M. OrpaHHYNBAIOIINI
(haxTop.
2 DOMOpHUOJIOrHYecKHe 0Ka3aTeIbCTBA MAKPOIBOIIOIUH. [laieoHTOIOrHYEeCKHEe JOKA3aTeIbCTBA
Kaprouka Ne33
1 Dkonorus Kak HayKa M ee 3aJauH.
2 IlouBa — riaBHBIN pecypc arpo3KOCUCTEMBI.
Kaprouka Ne34
1 ®opMmbl OOpHOBI 3a CyIIECTBOBAHUE
2 Bun. Ero xputepuu u CTpyKTypa
Kaprouka Ne35
1 AGUOTeHHBIN CHHTE3 OpraHuYecKux BemecTB. [ unoreza A. M. Onapuna.
2 Tomynsiiust — CTPYKTypHasi €IUHUIA BUIA U DBOJIIOIIUN

Tectol: Tema Nel Yuenne o kierke, Tema Ne2 OcHOBBI FreHETHKH M cejieknuu, Tema Ne3
JBo0HOHHOe yueHHe ,Tema Ne4 Mcropus pa3BuTus Ku3Hu Ha 3emiie

1.Bce kJIeTKM CXOAHBI 10 XHMHYECKOMY COCTABY, YTO CBU/AETEILCTBYET

A - 0 €IMHCTBE KUBOW U HEXKUBOUN NPUPOIBI

b — o mpoucxoxaeHnu opraHu3MoOB OT OOIIETO MPeaKa
B — 00 »BosIOIIMK OpraHUYecKOro MUpa

I' — 0 enuHCTBE OPraHUYECKOro MUpa

YrieBoabl B KJIeTKe BHINOJIHAKT (PYHKIHIO

A — 3HEpreTU4YeCcKyro

b — 3amuTHy0

B — cTpykTypHYy!ro

I' — xpaHeH#e HaCIeICTBEHHOW HH(DOpMALIUN

JIMnuabl B KJIeTKe He BHINMOJIHAIT (PYHKIIHIO
A — XpaHeHue HaCIeACTBEHHON HHPOpMAINH

b — sHeprernueckyro

B — cTpykrypHy!o

I' — 3anmacaromryro

MoJiekyJibl JJMIIMIOB COCTOAT U3 MOJIEKY.JI

A — rounepuHa M )KUPHBIX KUCJIOT

b — amuHokucnOT

B — knetuarku

I' — mykiieoTn1oB

Beiiku, yBesiuuuBawIme CKOPOCTL XUMUYECKUX PeAKIMH B KJIeTKe
A — TOpMOHBI

b — depmenTrr*

B — BuTaMuHbI

I' - mporenHsl

JHepreTu4ecKuii 00MeH — 3T0



10.

11.

12.

13.

A — COBOKYITHOCTb XUMUYECKHUX PEAKLIUN B KIETKE
b — cOBOKYMHOCTH OpraHUYECKUX BEIIECTB U3 YIIIEKUCIIOTO T'a3a U BObI
B — coOBOKymHOCTH peakuuii OKHCJICHHS OPTraHHMYECKUX BEIIECTB B KIIETKE, HAYIIUX C
0CBOOOXKICHHEM YHEPTUn ™
I — COBOKYITHOCTB peakluii CHHTE€3a OPraHUMYECKHUX BEIIECTB U3 HEOPraHUYECKHUX C 3aTpaTaMu
SHEPrUuu
Opranusmbl, o0uTaIue B 6eCKUCJI0POIHOI cpeje,
A — aBTOTpOQBI
b — rerepotpods
B — a’po0mr
I' — ana’polOer*
IIpouecc MHAMBUAYATBHOTO PA3BUTHUSI OPraHU3MOB, HAYUHAIOIIUIICS C ONJIO0TBOPEHUS
H 00pa30BaHUA 3UTOTHI H 3aKAHYMBAKUINIICA CMEPTHIO, HA3BIBACTCH
A — oHTOTEHE30M*
b — sMOproHaNBHBIM TIEPUOIOM
B — nocTaMOpHoHaIbHBIM EPUOIOM
I' — punorenezom
Ilepron, KOTOpPBI HAYMHACTCH IOCJE POKICHHMS WM BbIXOAAa 3apOoAbIlIA U3 AWLA U
3aKAHYUBAETCS CMEPTHIO OPraHU3Ma, Ha3bIBaeTCsl
A — 5MOpHUOHABHBIM
b — npsambIM pa3zBuTHEM
B — onTOorenesom
I' — mocTamOproHanbHEIM™*
IIpu npsiMmom pa3BUTHH BHOBb, NOSIBUBLIMICSI OPTraHU3M
A — oTJIMYaeTcs OT POAUTEIBCKOT0 OpranuizMa Gopmoit Tena
b — moxox Ha poauTenbckuii*
B — otnuyaeTcst OT poAMTENBCKOTO OpraHu3Ma CrocoOOM MUTAHUS
I' — oTniyaeTcst OT pOAUTENHCKOTO OPraHu3Ma OKpaCKou
IIpu HenmpsiMOM pa3BUTHHU KUBOTHOE
A — He IPOXOJIUT psAZia MpeBpaIIeHUM
b — noxoxe Ha pOAUTENBCKUI OpPraHNu3M
B — nmpoxoauTt psij npeBparieHuii*
I' — oTniyaeTcst OT pOAUTENILCKOTO OPraHU3Ma TOJIBKO pa3MepamMu

MoHoMepbI HYKJIE€HHOBBIX KHCJIOT

A — aMUHOKHUCIIOTHI

b — mykneoruasr*

B — riumepuH u JKUpHBIE KUCTOTHI

I" — mpocThie yrieBoabl

IocaenoBaTEILHOCTH AMUHOKHCJIOTHBIX OCTATKOB B MOJTUNENTHAHON Lemn
A — mepBuUYHas CTpyKTypa Oenka™

b — BropuuHnas crpykrypa Oenka

I' — TpeTndHas cTpykTypa Oenka

J1 — yeTBepTHYHAs CTPYKTYypa Oenka



14. IInasmaTnuyeckast MeMOpaHa B OTJINYHE OT KJI€TOYHOH 0007109KH
A — obnamaeT u30upaTeIbHON TPOHUIIAEMOCTHIO™
b — [lonHOCTHIO MpOHUIIAEMA JIJIS1 PA3JIUYHBIX BEIIECTB
B — 6onee mpounas
[' — cocTouT U3 KIIETYATKH
15. Cunre3 AT® npoucxoaur B
A — BakyoJIx
b —nmm3ocomax
B — xnopormtactax
I — MuToXOHIpUIX*
16. «Coopka» pud0ocoOM NPOUCXOIUT B
A — BHIOIIIa3MaTHIECKOM ceTH ™
b — xommekce I'onp mxu
B — nmiuromnasme
I' — sapeimkax

17. Bejaku, »KUPHI U YIJI€BOAbI OKHCJISIOTCS C 0CBO0OKIeHNEM dJHEPIrU B
A — MUTOXOHAPUIX*
b — neixonnacrax
B — sgnommazMaTnyecKou ceTu
I' — xommexce I'onb mxu

18. DykapuoOTBI — 3TO OPraHU3MbI
A — mIacTUIbI
b — xryTtuku
B — xireTouHyro 000J109Ky
I' — opopmnenHoe spo™*
19 KoHTpoJIb HA/I BCEMH MPOLECCAMH OCYLECTBJISIIOT
A — mmacTuabl
b — pubocomsl
B — xpomocombr*
I' — muToXOHIpUH
20 Ha moBepXHOCTH 1IEPOXOBATOM IHAOMIAZMATHYECKOM CeTH
A — TM30COMBI
b — muxpoTpydouku
B — muToxoHapun
I' — pubocompr*
21.11pu3Hak, KOTOPbIH BHEIIHE Y MOTOMCTBA He MPOSIBJISIETCA
A- periecCUBHBII*
b- nomuHaHTHEIN
B- rerepo3urorHslit
I'- roMO3uroTHBIN



22.0npenenure 1IOMUHAHTHBIN I'eH

A-a

b-B

B- B*

I'-c

23.0npenennTe peneccHBHbIN I'eH

A- A
b-a*
B-B
r-c
24.001mee cBOMCTBO BCEX OPraHM3MOB NPHOOpPETAaTh HOBbIE IPU3HAKH

A- pa3zBurtue
b- pazmHoxeHue
B- usmenuuBocTh*
I'- HacIe ACTBEHHOCTH
25.0npenenure reHOTHII, COAEPKALIUI Pa3Hble aJJI1eJIM OJJHOTO FeHa
A-cc
b- AA
B- CC
I'-Cc*
26.CoBOKYNIHOCTH F'¢HOTHIIOB BCeX 0Co0ei MOomy asilium, BHAa
A- TeHOTHII
b- renoon*
B- ¢penoTumn
I'- \3MEHYNBOCTH
27.CoBOKYNIHOCTB BCEX T€HOB OPraHHM3Ma
A- rerHodoHn
b- amens
B- ¢penoTun
B- remotun*
28.0npenenure rerepo3suroTHbLIM OPraHu3M
A-BB
b- CC
B-Bs*
I'- BB
29.CkpemiiBanue, IpyM KOTOPOM PoauTeJbckue GOpMbI pa3inyaroTcs 1Mo OJHOH mape
NPU3HAKOB, HA3BIBAKTCHA
A-auruOpuIHbIM
b- nonuruGpuaHpIM
B-Tpuru6puaasiv
I'- MoHOTHOPUAHBIM*



30.CuenjieHbIMH HA3bIBAIOT I'eHbI, JIe;Kalue

A- B TOMOJIOTUYHBIX XPOMOCOMaX

b- B HEroMOJIOTHUYHBIX XPOMOCOMAX

B- B ogHOIT XpoMocome*

I'- B otHOM rameTe

31.Y yeJioBeKa B COMATHYECKHX KJIETKAX KEHCKOI'0 OPraHN3Ma COIeP:KUTCS

A-44A+ XY

b-22A+X

B-22A+X

I-44A + XX*

32.Y yeJsioBeKa B COMATHYECKHUX KJIETKAX MY’KCKOI'0 OPraHU3Ma COAEPKUTCS

A-44A + XV*

b- 44A + XX

B-22A+X

I-22A+YVY

33.Y yeJioBeKa B MOJIOBBIX KJIETKAX KEHCKOI0 OPraHM3Ma COAePKUTCS
A-22A+Y

b- 22A + X*

B- 44A + XX

B- 44A + XV

34. Y 4yei0BeKa B MOJIOBBIX KJIETKAX MY’KCKOI'0 OPraHU3Ma COJEePKUTCH
A-44A +XV

b- 22A +X, 22A+ X

B-22A+V.22A + X*

I-44A + XX

35. ®yuknusa PHK B kierke

A- 3anacaromas

b- sneprernueckas

B- yuactue B 6nocunrese 6enka*

I'- cokparuTenbHas

36. Mouiexyaa IHK B oriiuuue or PHK umeer Bua

A- «KJIEBEPHOTO JIUCTa»

b- xnyOka

B- onquHOYHOM crinpanu

I'- nBoliHO¥M crimpanu™

37. Cnupajb NpomuTasi BOAOPOAHBIMH CBA3SIMH
A — nepBHYHas CTPYKTypa Oerka

b — BropuuHas cTpykTypa 6erka

I' — TpetnuHas cTpykTypa Oenka

J1 — ueTBepTHUHAs CTpYKTypa Oenka*
38.B3anmHoe pacnosiokeHHMe B TMPOCTPAHCTBE HECKOJbKHMX Ieneid, COCTABJISIIOIIUX
0€JIKOBYI0 MOJIEKY Ty



A — mepBUYHas CTPYKTypa Oenka

b — BropuuHas cTpykrypa Oenka

I — TpetnuHas cTpykTypa Oemnka

J1 — ueTBepTHUHAs CTpYKTypa Oenka*

39. ®@ynkuus moJaexkyabl JHK

A- XpaHeHHe U Tiepejaya HacaeICTBeHHOM nHpopmanun™
b- 3anacaromas

B- sneprernueckas

I'- ctpykTypHas

40. @yHKIMSA MJ1A3MATHYECKOI MeMOPaHbI

A- cuHTe3 Genka

b- cunTes JIHK

B- dhopMupoBaHus KIETOYHOTO siipa

I'- mocTynieHne BEMIeCTB B KJIETKY U UX BbIIETICHUE U3 KICTKH™
41. ®oTocHHTE3 NPOUCXOAUT B

A- xmopommactax*®

b- neiikorutacrax

B- Bakyomsax

I'- muTonnmazme

42. Ki1eTO4YHOro CTpOeHUusl He UMEI0T

A-mnano6akTepuun

b- Bomopocnun

B- 6axrepun

I'- Bupychr*

43. B kieTkax 0akTepuii B OTJIMYHE OT KJIETOK 3YKAPHOT
A- MHOTO XpOMOCOM

b- Tonbko ogHA Xpomocoma*

B- mHoOrO sinep

I'- onHO simpo

44. B kiaerkax aBToTpod0B B OTJIHYHE OT reTepoTpodoB ecTh
A- XpOMOCOMBI

b- nurorutazma

B- aapo

I'- mnactuaer*

45. B kierkax aBToTpo(oB B 0TJINYHE OT reTepoTpPodoB eCTh
A- sipo

b- Bakyonu ™

B- nmmTomnasma

I'- MuTOoXOHIpUH

46. B kjeTkax rereporpooB B OTJMYHME OT aBTOTPOGOB HET
A- nyma3MaTuyeckoil MeMOpaHbI

b- anpa

B- xnetouyHo# 0005109KH*

I'- MutoxoHIpHit



47. Opranusmsl, NoJy4Yaoliye roToBble OpraHuvecKye BelecTsa ¢ nuii

A- IpOKapHOTHI

b- sykapuotsl

B- rereporpodnr*

I'- aBTOTpO(DBI

48. Undopmanms u3 sigpa K pudocoMaM 10CTABJISIOT MOJIEKYJIbI

A- THK

b-uPHK

B-TPHK*

I'- yrneBonoB

49. Y npo3oduibl B coMaTHYECKHX KJIETKAX COAEP:KUTCS MO 8 XpoMocoM, a B NOJI0BBIX
A- 16 xpomocoMm

b- 32 xpoMocombl

B- 2 xpomocomsl

I'- 4 xpomocombr*

50. Y MpImu B 010BBIX KJIeTKaX 10 20 XpoMocoM, a B COMATHYECKHX KJIeTKax
A- 1o 40 xpomocom*

b- o 10 xpomocom

B- o 15 xpomocom

I'- mo 80 xpoMocom

4.3. IIpoMeKyTOUHBIA KOHTPOJIb.

1. OnomanrHuBaHKE )KUBOTHBIX M BBIPAIIMBAHUE KYJIbTYPHBIX PACTEHUN — HadaJIbHbIE ITAIlbl
CEJIEKLIUU.

. Yuenue H. . BaBunoBa o IeHTpax NpOUCXO0XKICHHS KyJIbTYPHBIX PACTCHHM.

. OCHOBHBIE METOIbI CEIEKIUH.

. .BHOTEeXHOMOTUY B TPOMBIIIIIEHHOCTH

. buorexHonorus, ee JOCTHKEHHSI ¥ IEPCIIEKTUBBI Pa3BUTHSL.

. HayuHble 1 conmasibHO — SKOHOMUYECKHe TpeAnockulky Teopun Y. JlapBuHa.

. 3nauenue padot K. Jlunes, XK. b. Jlamapka, B pa3BUTHH 3BOJIOIMOHHBIX UJIeH B OMOJIOTHH.
. DOBomormonHoe yuenue Y. /lapBuHa.

9. Yuenne Y JlapBrHa 0 €CTECTBEHHOM 0TOODE.

00 3 N L AW

10. ®opmbI 6OpBOBI 3a CYIIECTBOBAHHE.

11. ®opMbI €CTECTBEHHOTO OTOOpA.

12. Posib 3BOJTIOLIMOHHOTO yueHUsl B GOPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO — HAYYHOUH
KapTUHBI MUDA.

13. Bun. Ero kpurepuu u CTpyKTypa.

14. Tonynsuus — CTpyKTypHasi €AMHHULIA BUJA U SBOJIIOIUH.

15. JIBrKy1iue Cuiibl 3BOJIOIUH.

16. CunTeTHYECKast TEOPHsI BOJIOIIIH.

17. MukposBomtonus. COBpeMEHHbIE TPECTABICHUS O BUI000pa30BaHUH.
18. OMOpuoornueckre J0Ka3aTeIbCTBA MAaKPOIBOIIOIHH

19. TTaneoHTONOTMYECKHE JOKA3ATEIHCTBA



20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38

41

Cucrtema pacTeHH U )KUBOTHBIX — OTOOpa)K€HHE IBOJIOIIUH

[TpuHIIUTIEI COBpEMEHHOMN KJIaCCH(UKAIINH.

[IpuunHBI BBIMUPAHUSI BUJIOB.

buonoruueckuii mporpecc 1 OMOJIOrMUYECKHI perpecc.

Mopdororuueckue 3aKkOHOMEPHOCTH OMOIOTUYECKON 3BOIOLINH.

Teopust BOSHUKHOBEHMS )KM3HU Ha 3eMJIE.

Oxcnepument Jlyu [Nactepa.

AOHMOreHHbIN CUHTE3 OPraHUYECKUX BEILECTB.

I'unoresa A. U. OnapuHna.

I'unoresa daronuremnasl M. Y. Meunnkosa.

Jloka3aTenbCcTBa 3BOIIOLMM OPTaHUYECKOTO MUPA.

[onpaznenenne 3emiau Ha 3pbl U IEPUOJIBI.

Pa3BuTHe )u3HU B apxee U nmporepo3oe. KnumaTuueckue u reoornueckue N3MeHEHUsI.
Pa3Butue xu3Hu B nasneo3oe. KiimMatuueckue v reolorn4eckue U3MEHEHMS.
Pa3BuTHe )KU3HU B ME3030€ U KIIMMAaTUYECKUE U FE€OJIOTUUECKUE U3MEHEHMS.
Pa3Butre %u3HM B KaliHO30€.

PasButre npeacraBieHui 0 MPOUCXOKICHUH YEIOBEKA.

[lono>xeHne yenoBeka B CUCTEME JKUBOTHOI'O MUPA.

. OBOJIIOLUS IPUMATOB.
39.
40.

JIBIOKyIIIME CHITBI aHTPOTIOTCHE3a.
OBOJIIOLMS YEIIOBEKA.

. HenoBeueckue pacel.
42.
43.
44.

HecocrosTenbHOCTh pacu3ma.
DKOJIOTHS KaK HayKa U €€ 3aJauH.
[onsitue 00 sKonOrHueckux pakropax aeHcTBUE GaKTOPOB HA OPraHU3M.

OrpannuuBaroniuii pakTop.

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

OcHoBHBIE a0MOTUYECKHE (PAKTOPHI CPEIBI U X 3HAUCHHUE JIJIs1 dKUBOU TPUPOJIBIL.
buotnueckue GakTopsl cpenbl

ITonsiTre 00 3KOJIOrMUECKUX CHCTEMAX.

Cocras skocucTeM. BunoBas u mpocTpaHCTBEHHAsI CTPYKTYpPa SKOCUCTEM.

KpyroBopot BemecTs 1 npeBpalieHue SHEPTUU B SKOCUCTEME.

ITnmeBble CBSI3M M X 3HAYEHUE B DKOCHCTEME.

THIBI BKOCHUCTEM.

buosornueckas npoayKTUBHOCTh SKOCUCTEM.

[ToHATHE YKOJTOTHYECKOTO PABHOBECHS.

MexBUI0BbIE B3aMMOOTHOIIICHHSI B 9KOCUCTEME: KOHKYPEHIIUs, CUMOUO03, XUIITHUYECTBO,

HapasuTU3M.

55.
56.
57.
58.
59.
60.
61.

EcTecTBEeHHBIC 3KOCHUCTEMEBI U UX UCIIOJIL30BAHUE.
Ob1ee npencTaBieHne 00 arpo3KOCUCTEME.
ITouBa — rnaBHbBINA pecypc arpO3KOCUTEMBI.
DKonorus JKHUBOTHOBO/ICTBA.
CenbCKOXO03SIICTBEHHOE 3arpsi3HEHUE.
DHeprocOepexeHUe B CEIbCKOM XO03sIHCTBE.
I'opoackue u IpOMBIIIUIEHHBIE SKOCUCTEMBI.



62. Yuenue B. . Bepnaackoro o 6uocdepe.

63. Poub )XUBBIX OpraHu3MoB B Ouocdepe.

64. buomacca. KpyroBopoT BaxHeHIINX OMOT€HHBIX 3JIEMEHTOB.

65. CoBpeMEHHOE COCTOSIHUE MPUPOTHON CPEJIbI.

66. [locnencTBus 1EeSATENBHOCTU YEJIOBEKA B OKPYXKAIOIIEH Cpee.

67. DKoJIoru4ecKue mpooeMbl OMoChephI.

68. Bo3zeiicTBre MPON3BOCTBEHHON JEATENILHOCTH B 00J1aCTH cBOel Oyaylieit npodeccun Ha
OKPY’KAIOIILYIO CPENY.

69. Llenu 1 3a1aun pallMOHAIBHOTO YIIPABJICHUS IPUPOJAHBIMHU pECypcCaMH.

70. Ilogxoapl K yNpaBiIeHUIO MPOMBICIOBBIMU MOMYJISALUIMH.

71. Ilogxoapl K yPaBIEHUIO CEILCKOX035MCTBEHHBIMU SKOCUCTEMAMM.

72. PanyioHanbHOE UCIIOJIb30BaHUE MUHEPAIBHBIX PECYPCOB; 001Me TPeOOBAHUS K OXpaHe
OKpYKarolle Cpesbl.

73. buoHMKa KaKk OJHO U3 HANPaBICHUNA OUOIOTUN U KHOCPHETHUKH.

74. IlpyuHUIUIBI ¥ IPUMEPBI UCTIOJIb30BAaHMS B X035 ICTBEHHOM 1€ATEIbHOCTH YeJIOBEeKa
MOp(pOoDYHKIIMOHATLHBIX Y€PT OpraHu3alliy PACTEHUN U )KUBOTHBIX.






