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1. OBIIASI XAPAKTEPUCTUKA YYEBHOM PABOYEWM ITPOI'PAMMBI
OBIIIEOBPA3OBATEJBbHOMN JUCIUATLIIAHBI «BHOJIOT ASI»

1.1. MecTo AcuMININHBI B CTPYKTYpe o0pa3oBaTtenbHoi nporpammsel CIIO
OobmeobpazoBatenbHast ydeOHas aucuumiuHa OVYJ[.08 buonorus seasercs o0s3aTebHON
4yacThbio 00111e00pa30BaTeNLHOrO KA 00pa3oBaTesibHOM porpaMmel B cootBeTcTBUU ¢ PI'OC
mo cneruanbHocTH  35.02.20 TexHOMOTWST TMPOW3BOJCTBA, MNEPBUYHON  mepepabOoTKU
CEJIbCKOXO035HCTBEHHON MPOAYKIMH

1.2. He.]'ll/l H INIAHUPYEMBIC PE3YJbTAThI OCBOCHUA JTUCHUIIMHBI:

1.2.1. Hean quCUMIIAHBI

Hean: QopmupoBaHue y CTYAEHTOB NPEACTaBICHHUS O CTPYKTYPHO-(QYHKIIMOHAIBHOM
OpTaHW3alliy JKUBBIX CHCTEM DPa3HOTO paHTa KaK OCHOBBI MPWHATHS PEIICHHA B OTHONICHUU
00BEKTOB KUBOU MPHUPOJIHI M B TPONU3BOICTBEHHBIX CUTYAIIHSIX.

3amaun:

1) chopmupoBaTh NOHUMAaHKUE CTPOEHUSI, MHOT0O0Opa3us U 0COOEHHOCTEH KMBBIX CHUCTEM
Pa3sHOTO ypOBHS OpraHU3allli, 3aKOHOMEPHOCTEH MpOTEeKaHWs OWOJOTMYECKHX IPOIECCOB U
SIBJICHUM B OKPYKAIOIIEW Ccpele, LEeJOCTHOM Hay4HOW KapTHHBI MHpPA, B3aWMOCBS3H H
B3aMMO3aBHUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YyMEHUs ONPEIEIIATh KUBbIe OOBEKTHI B MPUPOE; MPOBOIUTH HAOIIOICHUS 32
HKOCUCTEMaMH JUTS BBISIBIICHHS €CTECTBEHHBIX U aHTPONIOT'€HHBIX H3MEHEHHH, MHTEPIIPETHPOBATh
pe3ysbTaThl HAaOII0ICHHH,

3) copMupoBaTH HABBIKHU MMPOBEACHUS MPOCTEUIINX OMOJIOTHYECKHUX IKCIIEPUMEHTATBHBIX
UCCIIEIOBAaHUI C coOJrofieHMeM TpaBwil Oe30macHoro obpameHust ¢ OOBeKTaMH U
o0opynoBaHueM;

4) pa3BUTh yMEHHS HCIOI30BaTh HH(POPMALIUIO OMOJIOTHYECKOT0 XapaKTepa U3 pa3IMyHbIX
HCTOYHUKOB,;

5) chopmupoBaTh yMEHHS TPOTHO3UPOBATH IMOCIEACTBUS CBOEH IEATETBHOCTH TIO
OTHOIIICHUIO K OKpYKaroIeH cpesie, COOCTBEHHOMY 3/I0pOBbI0; 000CHOBHBIBATH M COOIIOATH MEPHI
npodunakTuku 3a00JIeBaHUN.

6) cdopMupoBaTh MOHMMAaHWE 3HAYUMOCTH JIOCTIDKCHHH OHMOJIOTMUECKOH HAayKH |
TEXHOJIOTHI B MPAKTHYECKOW NIEATEIHHOCTH YeJIOBEKA, PAa3BUTHH COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTUI U arpOOUOTEXHOIOTHIA.



1.2.2. Ilnanupyembie pe3yJibTAThl OCBOEHHS 00111e00pa3oBaTebHOI yueOHoil Jucuunanubl OY/1.08 buoJiorusi B cOOTBeTCTBUM €
®I'OC CIIO u Ha ocHoBe PI'OC COO

Kon n IlianupyemMblie pe3yJibTaTbl OCBOEHUS U CHUATIINHbBI

HAHMMEHOBaHHe

¢opmupyembIx O6mue’ JIucHUNIMHAPHbIE?

KOMIIeTeHIU
OK O01. BseiOupats | JInuHOCTHBIE pe3yabTaThl JOJKHBI OTpakarb B dyactu: | [IP6 1. ChopMHpOBaHHOCTH 3HAHWI O MECT€ M PO OMOJOTHHU
CrocoObl  PEeIIeHUs | TPYIOBOTO BOCITUTAHUSA: B CHCTEME HAYYHOT'O 3HaHHS; (YHKIMOHATHHOM TPaMOTHOCTH
3a1a4 - TOTOBHOCTh K TpPYAY, OCO3HAaHHE IICHHOCTH MacCTEpPCTBA, | YEJOBEKA JUIsl PEIICHUS KU3HEHHBIX MTPOOIIeM.
npodeccHOHaNbHON | TpyaoIooue; I1P6 2. CopMHpPOBaHHOCTH YMEHMS PACKpBIBATh COJEpKaHHE
JeSATEIbHOCTH - TOTOBHOCTh K AKTHUBHOH JEATETbHOCTH TEXHOJOTHMUYECKON | OCHOBOIOJAralomuX OWOJOrMYECKUX TEPMUHOB U  TOHSITHIA:
[IPUMEHUTEIHHO u COLIMAJIbHOU HAIpPaBJIEHHOCTH, CIIOCOOHOCTH | JKM3Hb, KJIETKA, TKaHb, OpraH, OPIraHu3M, BHJ, IOIYJSALHSA,
K Pa3IUYHBIM | HTHUIIMUPOBAThH, TJIAHUPOBATH U CAMOCTOSTEILHO BBITIOJIHATE | SKOCHCTEMa, OMOIIEHO3, Onocdepa; MeTaboau3M (0OMEH BEIECTB
KOHTEKCTaM TaKyI0 JIeATeIbHOCTb; W TpeBpalleHHue DSHEpPruu), ToMeocTa3 (camMoperymsius),

- HWHTEepeC K pa3iuuHbiM cdepaMm npodeccHoHaATHHON
JIEeSITEIbHOCTH.

MeTanpeaMeTHBIC Pe3YITbTAThI IOJDKHBI OTPAXKaTh:
OBasieHre YHUBEPCAIBHBIMHU YY€OHBIMH TO3HABATEIHHBIMU
JICUCTBUSIMU:

a) 0a30BBIC JTIOTHUECKHUE JICUCTBUS:

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

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

- OTIPENENSITh LIeTHN NeATeIbHOCTH, 33/1aBaTh TapaMeTphl

Y KPUTEPHUU UX TOCTHKCHUS;

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

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

caMOperyJIsIus,
HACJIe/ICTBEHHOCTb,

CaMOBOCITIPOM3BCACHUC
N3MCHYHNBOCTD,

I1P6 3. CdopMHpPOBaHHOCTH YMEHMS PACKpBIBATh COJEpKaHHE

OCHOBOTOJIATalOMIUX ~ OWOJIOTMYECKUX TEOpPUA U  THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 9SBOJIIOIIMOHHOM,
MIPOMCXOKICHUS )KH3HU U YEJIOBEKa.

I1P6 4. CdhopmupoBaHHOCTB yMEHUS pPacKpbIBaTh

OCHOBOIIOJIararomue OMOJIOTMYECKUE 3aKOHBI U 3aKOHOMCPHOCTH

(I'. Mengens, T. Moprana, H.W. BasuioBa, D. I'ekkens,

! VkaswIBaloTCA TMYHOCTHBIE M MeTanpeMeTHbIe pe3ynbTatsl 13 ®T'OC COO, B opMHUPOBAHHH KOTOPBIX yUaCTBYET 06IIE06pa30BaTeNbHAS JUCIHUTILINHA.
2JlucuumyInHapHble (IPEIMETHBIE) PE3YJILTATHI YKA3hIBAIOTCA B COOTBETCTBHH C MX MOJHBIM nepedneM Bo ®T'OC COO. IIpeamerHble pe3yibTathl 6a3osoro yposHs (I1PG)
aymepytotcs B cootBeTcTBH @I'OC COO (Ilpuka3z Munobprayku Poccun ot 17.05.2012 Ne 413 (pemakmust ot 27.12.2023 1.).




- BBISIBJIATh 3aKOHOMEPHOCTHU U MPOTUBOPEYHUS
B pacCMaTpPUBAEMBIX SIBJICHHUSX;

- BHOCHUTb KOPPEKTHBBI B
COOTBETCTBUE PE3YyJbTATOB

MOCJIEACTBUI JeATEIbHOCTH;

ACATCIIBHOCThb, OILICHHUBAThH
neisiM, OLCHHMBATb PHUCKHU

0) 6a30BBIC UCCIICIOBATEIILCKHE ACHCTBHSL:

- BJIaJIeTh HaBbIKaMH Y4eOHO-HUCCIIEI0BATEIbCKOM
U TPOCKTHOW JIeATEIHHOCTH, HABBIKAMHU pa3pelICHUs
npoOeM;

- BBISIBJIATH TIPUYUHHO-CIICJICTBEHHBIE CBSI3U

" aKTyaJIU3UPOBATh 3aJa4y, BBIABUTaTh THIIOTE3Y

€C PpPCHICHHA, HAXOAWUTb ApPryMmMCHTHI JId OOKa3aTCJIbCTBA
CBOMX YTBEpXKACHH, 3a/JaBaTh MapaMeTpbl U KPUTEPUHU
peleHus;

- AHAJIMU3UPOBATH IIOJIYUYCHHBIC B XOAC PCIICHHA 3aJavdu
pe3yIbTaTHI,

IIPOTrHO3UPOBATH UBMCHCHHUEC B HOBBIX YCIIOBHUAX,

KPUTHYCCKU OLCHUBATH HX JOCTOBCPHOCTD,

pa3pabaThIBaTh IUIaH PEUICHUS MPOOJIEMBI C YUETOM aHAIHM3a
HMMEIONIUXCS MAaTEPUAIIBHBIX M HEMAaTEPHAILHBIX PECYPCOB;

-- YMETh NIEPCHOCUTH 3HAHUS B IIO3HABATEILHYIO

Y TIPAKTHYECKYIO 00IaCTH KU3HEACATSILHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS M3 Pa3HBIX MPEIMETHBIX
obnacrelii;

- BBUIBHTaTh HOBBIC WJCH, IpeajiaraTh OpPHUTHHAIbHBIC
MTOJIXOJIbI M PEIICHUS

®. Mronnepa, K. bapa), rpanuipl uX NpuMEHUMOCTH K >KUBBIM
CUCTEMAM.

I1P6 5. IlpuoOpeTeHue ombpiTa MPUMEHEHHS OCHOBHBIX METOJIOB
HAy4YHOT'O MO3HAHMsI, UCTIOIb3YEMbIX B OMOJIOrMU: HAOIIOAEHUS

U OIIMCAHUS JKUBBIX CHCTEM, MPOLIECCOB U SIBJICHUN; OpraHu3aluu
U TPOBEACHUS OHOJOTMYECKOTO SKCIIEPUMEHTA, BBIIBUKCHUS
TUIIOTE3,

BBIABJICHUSA  3aBUCHUMOCTU MCKAY HCCICAYCMBIMU

BEITUYMHAMU, 00BsICHEeHUS MOJTyYEHHBIX pe3ynbTaToB
u  (QopMymupoBaHHS BBIBOJAOB C WCIOJIB30BAHUEM HAYYHBIX
MOHATHHI, TEOPHIl U 3aKOHOB.

I[TP6 6. ChopMHUPOBAHHOCTh YMEHHMSI BBIJCISATH CYIIECTBEHHBIC
KIIETOK

MHOTI'OKJICTOYHBIX

IIPU3HAKK  BHUPYCOB,
OJHOKIIETOYHBIX U

6I/IOFeOI_IeHO3OB U OKOCHCTCM, 0COOEHHOCTH MpoucccoB obMeHa

IPOKApUOT U 3YKapHoT;

OpPraHu3MOB, BHJIOB,
BEIIECTB W TPEBpAllleHHs] YHEPTHH B KJIETKe, (OTOCHHTE3a,
IUIACTUYECKOTO M SHEPTETHYECKOTO 00OMEHa, XeMOCHHTE3a, MUTO34,
Mei03a,  OIJIOAOTBOPEHHS,  Pa3BUTHA W Pa3MHOXKEHUS,
WHANBUAYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), O0phObI 3a
CYILIECTBOBAHUE, orbopa, BHI000pa3oOBaHUS,

MPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpene OOUTaHUsl, BIMSHHS

€CTCCTBCHHOI'O

KOMIIOHCHTOB 3KOCHUCTEM, AHTPOIIOT€HHBIX N3MEHEHUHU
B DKOCHUCTEMAax CBOEH MECTHOCTH,

KpPYroBOpOTa BEIIECTB M MPEBpaIllEHUE YHEPTHH B OHochepe.

I[TIP6 7. CdopMHpPOBAaHHOCTH, YMEHHUS NPUMEHSITH MOJYICHHBIC
3HAHUS Ui OOBSICHEHUS] OMOJIOTMYECKHX MPOIECCOB U SIBICHHIA,
AJIA TIPUHATUSA TPAKTHYCCKUX peH.IeHHfI B HOBCCI[HCBHOfl KU3HU

C LIeJIbI0 oOecrieueHus: 0€30MacCHOCTH CBOETO 3/10POBbS U 37I0POBbS
OKpY’KaloIUX JIo/ied, COOMIOIeHUs] 37J0pOBOro o0pasza >KHU3HH,

HOPM I'PaMOTHOTO TMOBEJICHUSI B OKPYKAIOIIECH MPUPOJHON CpELE;




MOHMMAaHWE  HEOOXOJAWMOCTH  HCIIOJNB30BAaHHUA  JOCTHKEHHIMA
COBPEMEHHOW OMOJIOTHM M OMOTEXHOJOTHH IS PAllOHAIEHOTO
MIPUPOIONIONB30BAHUS.

I[IP6 8. CdopMHPOBAaHHOCTh YMEHHUS peniaTh OHOJOTUYECKHE
3a/1a4M, COCTABIIATh TCHOTUITMYECKHE CXEMbI CKPEIIMBaHUS

JUI pasHBIX TUIIOB HACJEIOBAHMS IPH3HAKOB Y OPraHU3MOB,
COCTaBJIATH CXEMBI NIEPEHOCA BEIIECTB M SHEPTHH B HKOCHCTEMAX
(uernu muTaHMs, MUAIIEBBIC CETH).

I[TIP6 9. CdopmupoBaHHOCTP YMEHHH KPUTHYECKH OIICHUBATH
nHpOpManUI0  OMOJOTHMYECKOTO  COJCP)KAaHUS, BKIIOYAIOIIYIO
TICEB/IOHAYYHBIC 3HAHWUS W3 PA3UYHBIX MCTOYHHUKOB (CpeICTBa
MaTepHabl);
COBPEMEHHBIX

6I/IOTeXHOJIOFI/II/I;

uHpOpMaLuy,
ATUYECKUC
OHOJIOTHH,

MaccoBOu
WHTEPIPETUPOBATH
HUCCJIEIOBAHUN B

Hay4YHO-TIOMYJISIPHbIE
aCIEKThI
MEIULMHE,

paccmaTpuBaTh  TIJIOOANbHBIE  JKOJOTMYECKHE  MPOOJIeMbl

COBPEMEHHOCTH, (OPMHpPOBATH IO OTHOIICHHIO K HHUM

COOCTBEHHYIO MTO3ULUIO.
I1P6 10. CdopMupOBaHHOCTH YMEHMH C€O37aBaTh COOCTBEHHBIE
NUCEMEHHBIE M YCTHBIE COOOIIECHHS HAa OCHOBE OMOJIOrMYECKOM
HECKOJBbKUX HNCTOYHHKOB,

uHpopManuu U3 IrPaMOTHO

HCII0JIb30BaTh OHATUNHHBIN anmnapat OMoJI0ruu

OK 02.
Hcnonp3oBaTh
COBpPEMEHHBIE
cpeacTBa TIOMCKa,
aHaIn3a

U UHTEpHpeTalnuu
uHbopManuu
U MH(OPMAITIOHHBIE

JImuHOCTHEIC pPE3YyIbTaThl OOJIXKHBI
HECHHOCTHU HAYYHOI'O ITIO3HAHUSA

OoTpaxXaTb B 4YacCTH:

-c(hopMHUPOBAaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U OOIIECTBEHHOU
Jiasnore KYJIbTYP,

CBOErO MecTa

IIPaKTUKH, OCHOBAHHOI'O Ha

CIOCOOCTBYIOIIETO OCO3HAHUIO
B ITOJIMKYJIBTYPHOM MHDE.

MeranpeamMeTHble pe3ynbTaThl JOJKHBI OTpaXKaTh:

ITP6 1. ChopmMupoBaHHOCTH 3HAHUN O MECTE M POJIH OUOJIOTHUH

B CHCTEME HAy4YHOTO 3HaHUs;, (YHKIMOHAIHLHOH T'PaMOTHOCTH
YeNoBeKa I PeIeHNs KU3HEHHBIX POOIIEM.

I[1P6 7. CdopMHpPOBAaHHOCTh yYMEHUS NPUMEHSATH MOJyYCHHBIC
3HaHUS U1 OOBACHEHUs] OMOJIOrMYECKHX MPOIECCOB U SBICHHIA,
IUISL TIPUHATHS IPAKTHUECKUX PEIICHUH B TOBCEIHEBHOM KH3HU

C 1IeJIbI0 o0ecredeHtst 6€30acCHOCTH CBOET0 3/I0POBBS U 310POBbS
OKpYKaIOIIMUX JIIOJIEH, COONIONEHUs] 370pOBOTO 00pas3a >KHU3HH,




TEXHOJIOTUHU IS
3aja4
npodeccuoHaIbHON

JACATCIPHOCTHU

BBITIOJTHCHUA

OBnazieHre YHUBEPCAIBHBIMUA y4eOHBIMU TTO3HABATEILHBIMHU
JEHUCTBUSMMU:
B) pabota ¢ uHbopMmamueii:

- BJIAJCTH HaBbIKaMH IMOJIY4YCHUA I/IH(l)OpMaHI/II/I
us3 HUCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOSATECIIBHO
OCYHICCTBJIATDH IIOUCK, aHaJInu3, CHUCTCMAaTU3al IO

Y MHTEPNpETaLnIo HHPOPMAIMK PA3IUYHBIX BUAOB U (HopMm
IIPEACTaBIICHUS;

- OLIEHUBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(OpMAIUH,
€€ COOTBETCTBUE IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM

HOPM T'PaMOTHOTO TMOBEJICHUS B OKPYKAIOIIEH MPUPOJHON CPELE;

MOHUMaHHEe  HEOOXOAMMOCTH  HCIIOJIB30BaHHUA  JOCTHKEHHIM
COBPEMEHHOM OMOJIOTMM M OMOTEXHOJOTUH Ul palMOHaIbHOIO
IPUPOOIIOIB30BAHHUS.

I[TP6 10. ChopMupOBaHHOCTH YMEHHUH CO3/1aBaTh COOCTBEHHBIC
IIMCbMEHHBIE M YCTHbIE COOOLIEHHS Ha OCHOBE OMOJIOTMYECKOMN
uHpOpMaLIUK U3

HCIIOJIb30BaTh MOHATUNHBIN arrapar ouoJioruu

HECKOJBbKUX HUCTOYHHUKOB, T'paMOTHO

OK 04. DddexTrBHO

JIMYHOCTHBIE pe3yJbTaThl OOJIKHBI OTpPAXaTb B YaCTU:

I1P6 5. IlpuoOpeTeHue ombpiTa MPUMEHEHHS OCHOBHBIX METOJIOB

B3aMMOJICHCTBOBATh | LIEGHHOCTHM HAy4YHOIO TIIO3HAHMs: OCO3HAaHHE LEHHOCTH | HAYYHOTO MO3HAHMs, HCIOJIb3YEMbIX B OMOJIOTUU: HAOIIOAEHUS U
U paboTathb HAay4HOW  JIESITENBHOCTH, TOTOBHOCTh  OCYIIECTBIATH | ONMCAHUS KUBBIX CHCTEM, IIPOLECCOB U SBJICHUI; OPraHU3alud 1
B KOJUUICKTUBE IIPOCKTHYIO u HCCIIE0BATENBCKYIO NESITETBHOCTD | IPOBEICHUST  OMOJIOIMYECKOTO  SKCIIEPUMEHTA,  BBIIBHIKCHUS
1 KOMaHJ1ie VMHJVBH1YaJIbHO U B IPYIIIIE. TUIIOTE3, BBIABICHHUS 3aBUCUMOCTH MEXIY HCCIELyEeMbIMU

MetanpeamMeTHbIe Pe3yIbTaThl JOJKHBI OTPAXaTh: BEJIMYMHAMU, OOBSICHEHHS MOJYYEHHBIX pPE3yJIbTaToOB

Osnanenue YHHUBEPCAIbHBIMU KOMMYHHUKATUBHBIMM | U (DOPMYJIMPOBaHUS BBIBOJOB C HCIOJb30BAHUEM HAy4YHbBIX

IEUCTBUSIMH: MOHATHH, TEOPHIl U 3aKOHOB

0) COBMECTHAs JICATEIBHOCTb:

- IOHUMATh U UCIIOJIB30BATh [IPEUMYILIECTBA KOMAaHIHON

Y UHIUBUYaJIbHON paObOThI;

- I[pUHUMaTh  LEIM  COBMECTHOM  JACSATEIBHOCTH,

OpPraHN30BbIBATh U KOOPJAMHUPOBATH JEHCTBHUS

M0 €€ [JOCTHKCHHIO: COCTAaBIIATh IIaH  JICHCTBHI,

pacrupenensaTb poiad € Y4ETOM MHEHHMM YYaCTHUKOB

00CyX/1aTh pe3yJabTaThl COBMECTHON pabOTHI
OK 07. | JInuHOCTHBIE pe3yNbTaThl JOJDKHBI OTpakate B dactu: | [IP6 5. IIproOpeTeHne ombITa NMPUMEHEHHS OCHOBHBIX METOIOB
CopnelicTBOBaTH HKOJIOTUYECKOTO  BOCHUTAHUA: -  C(HOPMHUPOBAHHOCTH | HAYYHOT'O MMO3HAHMUS, UCIIOJIb3YEMbIX B OMOJIOTUHU: HAOIIOICHUS
COXPaHECHHIO




OKpYXarolein

Cpenbl,
pecypcocOepexeHn
10, MPUMCHSITh
3HAHHS

00 W3MEHEHUN

KOJIOTHIECKOM KYJIbTYpPbI, IOHUMAaHWEC BJIUAHUA COLIUAIBHO-
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHOM

U COLMAJBbHOW Cpelbl, OCO3HAHWE TJI00AILHOTO XapakTepa
9KOJIOTHYECKUX MPoOIIeM;

- INIAHUPOBAHUE U OCYIIECTBICHUE JEHCTBUI B OKPYKAIOIIEH
Cpele Ha OCHOBE 3HAHMS LEJed YCTOMYMBOIO pa3sBUTHUSA

Y OMMCAHUS KUBBIX CHCTEM, MPOIIECCOB U SIBJICHUM; OpraHU3aINN
U TPOBEACHUS OHOJOTMYECKOrO0 SKCIEPUMEHTA, BBIIBUKEHUS
TUIOTE3, 3aBUCHMOCTH MEXIYy HCCIeAyeMbIMU
BEJIMYMHAMU, OOBSICHEHHS ITOJIYY€HHBIX Pe3yIbTaTOB

u  (GOpMYyIUPOBaHUS BBIBOJIOB C HCIOJIb30BAHUEM HAyYHBIX

BBIIBJICHHA

IIOHATUM, TEOPUI U 3aKOHOB.

KJIMMaTa, MPUHIUIBI | YEJIOBEYECTBa; I1P6 6. ChopMHUPOBAHHOCTh YMEHHUSI BBIIEIATH CYIIECTBEHHBIE
OepexIMBOTO - AaKTHBHOE HENpHATHE JCHCTBUH, NPUHOCAIIMX Bpel | MPU3HAKM  BHPYCOB, KIETOK  MPOKAPHOT M DYKApHOT;
MIPOU3BO/ICTBA, OKpYyKaroleu cpene; OJTHOKJIETOYHBIX W  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
¢ exTrBHO - YMEHHUE MPOTHO3UPOBATH HEOIATONIPHUSITHBIC IKOJIOTHIECKHE | OMOTEOIEHO30B M IKOCHCTEM; OCOOEHHOCTH IPOIIECCOB OOMEHa
NeiCTBOBATh MOCTIEICTBUS TPEANPUHIMAEMBIX IEHCTBHIA, IPEJOTBPAIIATh | BEIIECTB W TPEBPALICHHUS DHEPrUU B KIETKe, (POTOCHHTE3a,
B Ype3BbIYAIHBIX | UX; IUIACTUYECKOT0 ¥ HHEPreTHUECKOro 0OMEHa, XeMOCHHTE3a, MUTO034,
CUTYalUsAX - pacuIMpeHHME OIbITa JIeATEJIBHOCTH OSKOJIOTMYECKOM | Melo3a,  OIUIOJIOTBOPEHUS,  pa3BUTHUS U Pa3MHOXKEHHS,
HaIpPaBJIEHHOCTH. WHAMBUAYAIBHOTO pa3BUTHS OpraHu3Ma (OHTOTreHe3a), 60pbObI
MertarnpenMeTHBIE Pe3yIbTaThl JOJDKHBI OTPaXKaTh: 3a CymIecTBOBaHHME, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUS,
Ognanenne YHUBEPCAILHBIMH KOMMYHHKATHBHBIMH | IPUCIIOCOOJICHHOCTH OPraHU3MOB K cpefae OOWTaHWs, BIUSHHSA
JeHCTBUSIMU: KOMIIOHEHTOB HKOCHUCTEM, AHTPOIOTCHHBIX U3MEHEHHUI
0) cOBMECTHasl IESATEIbHOCTD: B DKOCHCTEMAaX CBOECH MECTHOCTH,
- TMOHMMAaTh W HCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHJHOW | KPYroBOpOTa BEIIECTB U MpEeBpalleHue SHEPTruu B Ouocdepe.
Y UHAMBHUIYaJIbHOM paboThI; I[1P6 7. CdopMupOBaHHOCTb YMEHUS HPHUMEHSATH IOJYYECHHBIE
- TpUHUMATh  IIETd  COBMECTHOM  JCSTEIbHOCTH, | 3HAHHS IS OOBSICHEHHs OMOJIOTHYECKUX TPOILIECCOB M SBJICHUH,
OpPTraHU30BBIBATH u KOOPJAMHUPOBATh NeHCTBUS | ANl TPUHATHA MPAKTUYECKUX PEIICHUI B MOBCETHEBHOM JKU3HU
M0 ee JIOCTIKEHHUIO: COCTaBNIATh IUIaH  JACHCTBHIA, | C Iesblo obecredeHus 0€30MacHOCTH CBOETO 310POBbS U 370POBbs
pacmpenensTb poJid € YYeTOM MHEHHMH YYaCTHUKOB | OKPYXKAIOUIUX JIIOJEH, COOJIIONEHUsT 3A0pOBOrO 00pas3a >KU3HH,
o0cCyXIaTh pe3ylbTaThl COBMECTHON pabOThI HOPM T'PaMOTHOI'O TIOBEJEHUS B OKPYXKAIOILIEH MPUPOIHON Cpene;
NMOHMMaHWE  HEOOXOJAMMOCTH  HCIIOJNB30BaHHUA  JOCTHIKEHHM
COBPEMEHHOM OMOJIOTMM M OMOTEXHOJOTHH UIS PAllMOHAILHOTO
MIPUPOOIIOIB30BAHUS
TIK 31 BBI6I/IpaTL 1 pCaIN30BbIBATH TCXHOJIOTUHU XPAHCHUS B COOTBETCTBUU C KAYCCTBOM HOCTyHaIOIIIeﬁ CEITbCKOXO3SHCTBEHHON MPOAYKIINU U ChIPbA.




K 3.2

KOHTpOJ'II/IPOBaTL COCTOSIHHE CCIIBCKOXO3SIUCTBEHHOM MPOAYKIIUU U ChIPbS B ICPUO XPAHCHHUA.
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2. CTPYKTYPA U COIEP KAHUE OBIIEOBPA3OBATEJBHOM YUEBHOM

JTUCHUTINHBI

2.1. O0beM TMCUMILIMHBI M BUAbI y4e0HOI padoThI

Bup yueOHoii padoThI

0O0BeM B yacax

O0bem o0pa3oBaTeIbHOI POrpaMMbl AU CHUTLIHHBI 144

B T.4.

OcHoBHOe cojiep:kaHue 126

BT. 4.

TeopeTuieckoe ooyueHue 52

[IpakTHyeckue 3aHATHS 30

JlaGopaTopHbIe 3aHATUS 6
B T.4. MPO(ECCHOHAILHO-OPUEHTUPOBAHHOE COCPKAHNE

TeopeTHYecKoe 00ydeHne 10

MPaKTUYECKHUE 3aHATHS 14
B T.4. MPO(ECCHOHAILHO-OPUCHTUPOBAHHOE COCPKAHNE

nabopaTopHbIe 3aHATHS 8

KOHCYJIbTAlMH 12

[IpomeskyTouHasi aTTEeCTAIUS IK3aMeH 6
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2.2. TemaTnyeckuii mjiaH u CoACpKaHuEe JUCIUILI

HHBbI

Copnep:xanue o0yuenus no ydeonoi nucuuniaune OYJ.13. buosorus

HaumenoBaHue pa3aenoB npoQeccuoHaaIbHOI0 MOIYJIs, OO0s3aTenbHast yueOHas Koapbl komneTeHui, Marepuaib
3aH TeM U 3aHsaTui mo MJIK Harpyska (hOpMHUPOBAHUIO KOTOPHIX HOE U MHPOPMALIMOHHOE
am CIOCOOCTBYET JIEMEHT MPOTPAMMBI obecrieucHe 3aHITHIA
us 005 Bun yueOHoi OK 02 IIK

eM ax. ACATCIbHOCTH
|
1 2 3 4 5 6 7
Pa3pnen 1. Buosnorust kak Hayka. ZKuBble cUCTeMbl U UX OPraHu3anus 2
1 Tema 1.1. 2 BBonHbI1 ON.1
Buosiorus Kak HayKa YpOK - becena C.5-6
1.buonorus kak Hayka. CBsi3b OMOJIOTUU C JPYTUMU
HayKamu: Ouoxmmusi, Ouodusuka, OHOHMKA,
resoreorpadus
2.Ponrp u wmecto Ouosorud B (QOPMHUPOBAHUU
COBPEMEHHON Hay4yHOM KapTHHBI MUpa. 3Hau€HUE
Oowonornueckux 3HaHWi. Hcropust  Ouonorum.
3HaueHUE IUTOJOTUHU ISl PA3BUTHS OHONOTHH H
MO3HAHUS PUPOIBL.
3 Meroast LUTOJIOTUU: MUKPOCKOTIHS,
xpomarorpadusi, 3JeKTpodope3, METOI MEUYEHBIX
aToMOB, nudepeHInaNIbHoe HEeHTPU(yrupoBaHue,
KYJIbTYpa KJIETOK
2 Tema 1.2. O01as XapaKTePUCTHKA KU3HH 2 Kom6unuposann | OK02 OUN.1 C.6-9
BIN
1.PaznooOpasue OMOCHCTEM. Opranuzanus
OMOJIOTUYECKUX CUCTEM. YpOK
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2.YpOBHHU OpraHu3anii OMOCHCTEM: MOJIEKYJSPHO-

TeHETUYECKUH, OpPraHOUAHO-KJIETOYHBIH,
OPraHU3MEHHBIN, MOMYJIAIIMOHHO-BUIOBOM,
9KOCHCTEMHBIN (6roreoneHOTHYECKHIN),
ounochepHbIit.

3.Hayku, usydaromue Ouonornyeckue oObEeKThl Ha
Pa3HBIX YPOBHAX OpraHU3aluy JXKU3HU.

4.00m1ast XapaKTepUCTHKA KU3HU, CBOMCTBA JKUBBIX
cucrteM. [Iporeccsl, mpoucxoasime B OMocucTeMax

Pasnes 2 Xumu4decknii cocTaB U cTpoeHHe KieTku 12

3*

Tema 1.3. 2 Kom6unmnposann | OK 01

Buonornyeckn BaxkHble XMMHUYeCKHE COCAUHEHUS bIl OK 02
1. Xumunueckuii coctaB kieTku. Heoprannueckue OK 04
BEIIECTBA KJIETKH, UX OMOJIOTHYECKas POJIb. pox
2.0Opranuueckue BeulecTBa KiIeTku. buonornueckue
nonumepsl. benku. CTpykTypa u GyHKINN OEITKOBOM
MOJIEKYJIbI. DEepMEHTHI, IPUHLINIT UX ACHCTBUSA.
3.VraeBoasl. buonornyeckue GpyHKIMN yriieBOAOB.
4 Jlunmaet. OOt mnan crpoenusd. ['uapoduiabHO-
runpodoOHbIe cBOCTBa. Kiaccupukarus Tunuaos.
buonorunueckue ¢pynkuun aunuaos. ATO.
Crtpoenue monekynsl AT®. buonornueckue
bysakin ATO

Oun.1 C.14-27

IpakTnyeckoe 3ansaTue 1 2 Ypok OK 01
Posib GenkoB, YrieBOJOB U KUPOB B OpraHHU3Me 3aKpEIUICHUS OK 02
YyelnoBeKka. BuUTaMuHBI M OHMONOTUYECKH AKTHUBHBIC YMEHUH U OK 04
J100aBKH, X 3HAUECHUE B )KM3HU OpraHU3Ma YeJIOBeKa. HaBbIKOB
I'uno- u ABUTAMHWHO3bI ux II0CJIEACTBUA.
[IpencraBnenue YCTHBIX COOOIIEeHUH c
Hp€3€HTaHHeﬁ, IIOATOTOBJICHHBIX 10 MEPCUYHIO
HMCTOYHUKOB, pEKOMEHOBAHHBIX IIPEnoaaBaTesieM

On.1 C.14-27
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JlabopaTtopHnas padora 1 Ypok OK 01 OWN.1 C.14-27
Omnpenenenue Buramuta C B MpOAyKTax MUTAHUS 3aKperieHue OK 02
[ToaroToBKa BapuaHTOB OMBITA, HAOTIOICHUE 32 YMCHHII 1 OK 04
Ka4eCTBEHHBIMHU pEaKLUsIMHU, 3all0JIHEHUE paboyeit HA4BBIKOB
TaOJIUITBI, MHTEPIIPETAINS HAOI0TaeMBIX SIBJICHUH,
(dbopMynTUpoBaHUE BBIBOJIOB
JlabopaTtopHnasi paGora 2 Ypok OK 01 OWN.1 C.14-27
«MuapodunbHO-THIPOGOOHBIE CBONCTBA JTUITHIOBY 3aKperieHue OK 02
[TonroToBKa BapuaHTOB OIBITA, HAOTIOJCHUE YMCHHH U OK 04
M3MEHEHUSA PaCTBOPUMOCTH JIUIUIO0B, 3AMI0JTHEHNUE HaBBIKOB
paboueii TaOIHIIBI, MHTEPIPETAIUS HAOIII01aeMBbIX
SIBJICHUH, ()OPMYITUPOBAHUE BHIBOIOB
Tema 1.4. Kom6unuposann | OK 01 ON.1 C.44-27
CTpyKTYpHO-PYHKIIMOHAIbHAS OPraHU3alus BII YPOK OK 02
KJIETOK OK 04

1.Knerounas teopust (T. lIBann, M. Illnetinex, P.
BupxoB). OCHOBHBIE TTOJIOKEHUSI COBPEMEHHOM
KJIETOYHOU TEOpUH.

.2TuIbI KJIETOK: 9yKapHUOTUYECKAsI U
npokapuotuyeckas. CpaBHUTENbHAS
XapaKTEpUCTHUKA KJIETOK SyKapuoT (pacTUTEIbHOH,
KUBOTHOM, TPHOHOM).

3. CTpoeHue mpoKapruoTUYECKON KIIETKH.
Oco0eHHOCTH CTPOEHUs TeTepoTPOPHON U
aBTOTPO(PHOMN MPOKAPHOTUIECKUX KIIETOK.
4.CTpoeHHe I1a3MaTHIECKON MEMOpaHEI.
TpaHcnopT BeLIECTB Uepe3 MIa3MaTUYECKYIO
MeMOpaHy: MaCCUBHBIN 1 aKTUBHBINA. DHAOILUTO3:
MUHOLIUTO3, ParouTo3. DK301UTO3. KJIETOYHAs
crenka. CTpykTypa u GyHKIIMH KIETOUYHON CTEHKH
pacTeHuii, rpuboB
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8 JlabopaTopHas padora 3 2 Ypox OK 01 OUN.1 C.44-27
«CtpoeHue KIeTkH (pacTeHus, 5)KUBOTHBIE, TPUOBI) U 3aKperieHue OK 02
KJICTOYHBIC BKITFOUEHUS (KpaxMall, KapOTHHOH/IBI, YMECHUH U OK 04
XJIOPOTIACTHI, XPOMOILJIACTHI)» HABBIKOB
9 JlabopaTopHas padora 4 2 Ypoxk OK 01 OU.1 C.44-27
3aKperuieHue OK 02
[Tponunaemocts MeMOpaHsbI (I1a3MOIIU3, YMEHHUI U OK 04
JIETIIIa3MOJTH3)) HaBBIKOB
[TpuobpereHue onpiTa MPUMEHEHUS TEXHUKU
MUKPOCKOITUPOBAHHUS TP BBHITOIHEHUU
nabopatopHbIX padoT. [logroroska
MHUKpONpenapaToB, HAOIOIEHUE C TOMOIIBIO
MUKPOCKOTIA, BBISIBICHUE PA3THUUN MEKITY
H3y9aeMbIMU 00BEKTaMH, HHTEPIIPETAIHS
Ha0JII0/1TaeMBIX SIBJICHHM, (YOPMyIHpPOBaHNE BHIBOJIOB
Pasnea 3. ’KusHenesiTeIbHOCTB KieTkH 14
10 | Tema 1.5. CTpykTypHO-(PyHKIIHOHAIbHbIE 2 VYpok monyuenus | OK 01 ON.1 C.27-32
(akTOpBI HACJIEACTBEHHOCTH HOBBIX 3HAHUI OK 02
1.Ctpoenue xpomocoM. XpOMOCOMHBIN HAOOP
KJIETOK, TOMOJIOTHYHBIE U HETOMOJIOTHYHBIE
XPOMOCOMBI, TaITOUIHBIN U AUTUIONIHBIN HAOOpP.
2.Hykneunossie kuciotel. JIHK u PHK. Ctpoenue
HYKJIGMHOBBIX KUCIOT. HykieoTuast.
KomrmiemeHTapHbIe a30THCThIE OCHOBAHUSI.
3.I1paBuno Yapradda. Ctpyxrypa AHK — nBoitnas
cripaib. MecToHaxoXIeHne U OMOJIOTUUECKHE
¢bynkuuu JJHK. JIHK-3kcneptusa. Buast PHK.
Oynkuun PHK B kinetke
11 | MpakTHYeckoe 3aHsATHE 2 2 Ypox OK 02 ON.1 C.27-32
Pemenue 3aiay Ha onpezieseHne 3aKperIeHUE OK04
MOCIIE0BATETbHOCTH HYKJICOTHUIOB YMEHHH U
HABBIKOB
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12

Tema 1.6.

IIpoueccsl MATPUYHOIO CHHTE3A

1.Matpuunsiii cunte3 JIHK — pernmukanus.
[Mpunnune! perukanuu JJHK. Mexanuzm
permukanuu JJHK. Penapanusa JTHK
(moperuiekaTuBHas, MOCTPETIEKaTUBHAA ). Peakimn
MaTpu4HOro cuHresa. [IpuHmmn
KOMILJIEMEHTAPHOCTH B PEAKIUAX MATPUUIHOTO
cuntesa. JJHK u rensl. I'eneTnyeckuii koj, ero
cBOMCTBA. TpaHCKpUIILIUA — MATPUYHBIN CUHTE3
PHK.

2. Tpancusuus U €€ dTanbl. Y CI0BUS OMOCHHTE3a
Oenka.

3.Crpoenue T-PHK u xonupoBaHue aMHHOKHUCIIOT.
Ponw pubocom B OnocuHTe3e Oenka

KomOunupoBanu
bIi1

OK 02
OK04

ON.1 C.58-64

13

IpakTn4yeckoe 3ansiTue 3

Pemenue 3agau Ha onpeneneHue
MOCJIE0BATEIIBHOCTH aMUHOKHUCIIOT B MOJIEKYJIE
Ocnka.

Pewenue 3a1au Ha onpeneneHue
MOCJIE0BATEIIBHOCTH aMUHOKHUCIIOT B MOJIEKYJIE
Oenka B cIy4yae U3MEHEHHS MOCIE0BATEILHOCTH
HykieoruoB JJHK

Ypox
3aKperieHue
YMEHUHU U
HAaBBIKOB

OK2
OK 04

ON.1 C.58-64

14

IpakTnyeckoe 3ansaTue 4
Bupycusie u 6akTepuansabie 3a06oneBanus. O0mue

MPUHITUITBI UCTIOJB30BAHUS JICKAPCTBCHHBIX
BeriecTB. OcoOOEHHOCTH IPUMEHEHUS
AHTUOUOTHUKOB.

[IpencraBneHne yCTHBIX COOOIIECHUN C
MPE3CHTAINEH, TOATOTOBICHHBIX IO MEPEUHIO
HMCTOYHHKOB, PEKOMEH/IOBAHHBIX MPETIOIaBaTEIEM

Ypok
3aKpeIieHue
YMEHUU U
HAaBBIKOB

OK2

ON.1 C.58-64
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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

KomOunupoBanu
Bl YPOK

OK2

ON.1 C.58-64

16

Tema 1.8. JKu3zHeHHBIN NUKJ KJIeTKH. MUTO3.

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
UTOKHHE3. bruonornyeckoe 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

KomOunupoBanH
BII YPOK

OK 02
OK 04

ON.1 C.69-75

Pa3zpnen 4. PasMHoxkeHUe M HHAMBUAYAJIbHOE pa3BuTHE OPpraiusmMos 10

17

Tema 2.1.

CrtpoeHue opranuszma

1. ®yHKIMOHAIBHAS CUCTEMA OpraHoB. TkaHu
pacteHuil. TkaHu KUBOTHBIX U YyesioBeKa. OpraHbl

2

KomOunupoBanH
BII YPOK

OK2
OK 04

[1K3.1

OI.1 C.58-64
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pactenuii. OpraHbl ¥ CUCTEMbI OPTaHOB KUBOTHBIX U
YeJIoBeKa.

2.3HaueHne ONOpPHI, ABWKCHHS, TUTAHUS, TBIXaHHS,
TPAHCIIOPTA BEIIECTB, BBIACICHNUS, 3aLIIUTHI.
3.3HaueHue NPOSBICHUS Pa3Ipa)KUMOCTU U
peryssuu

18

IIpakTH4eckoe 3ansiTHE S
Teopus KJIOHATbHO-CEIEKTUBHOI0 UMMyHuUTeTa I1.

Opnuxa, N.1. Meuynukosa. Undexmonubie
3a00eBanns U duuaeMus. BaxxHelmme suugeMnu B
MCTOPUHM YeJIOoBeUeCcTBa. BakiuHaims kax
npodunakTuka HHGEKIIMOHHBIX 3a00JICBaAHUIA.

[IpencraBieHne yCTHBIX COOOLICHUH C
IIPE3EHTALMEN, TOATOTOBJICHHBIX 110 IEPEYHIO
HUCTOYHHMKOB, PEKOMEHIOBAHHBIX MPENOJAaBATEIEM

Ypok
3aKpericHue
YMEHUU U
HaBBbIKOB

OK2

ON.1 C. C.58-64

19

Tema 2.2. OHTOreHe3 »KMBOTHBIX U YeJI0BEeKa
1.®opmbI pa3MHOKEHUS OPraHU3MOB. becronoe u
2.I'amerorenes y *uBOTHbIX. CriepMaToreHes u
ooreHe3. CTpoeHUE MOJIOBBIX KIETOK.
3.01m1010TBOpEHHE U IMOPUOHATILHOE Pa3BUTHE
JKUBOTHBIX.

4. TTapTeHnorene3. OMOpuoreHnes (Ha mpuMepe
naHretauka). Ctagum SMOpHUoOTreHesa

Ypok usyuenus
HOBOT'O
MaTepuala

OK 02
OK 04

ON.1 C.58-64

20

Tema 2.3. OHTOreHe3 pacTeHui

1.I'amerodur u ciopodur. Pazmuoxxenue u
pa3BUTHE BOJOPOCIIEH.

2.Pa3MHOXEHHE U pa3BUTHE CIIOPOBBIX PACTCHUH.
Pa3MHOKEHME U pa3BUTUE CEMEHHBIX PACTCHUM.
Pocr.

3.Ilepuoabl OHTOTEHE3a pACTEHUI

Ypok usyueHus
HOBOT'O
Marepuana

OK 04

ON.1 C.58-64
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21

Tema 2.4. OcHOBHBIE IOHATHS T€eHETUKH
1.I'eHeTnka Kak HayKa O HACJIEICTBEHHOCTU U
U3MEHYHBOCTH OPraHnu3MoB. OCHOBHBIC
FeHETUYECKHE ITOHATHSA U CUMBOJIBI.

3.I'en. I'enorun. @enorun. AaiaelbHble TE€HBL.

AnbTepHaTUBHBIE NpU3HAKU. JIOMUHAHTHBIN U

PELIECCUBHBIN MPU3HAKHU.

3.'omo3urora u rerepo3uroTa. Yucras TUHUS.
['uOpuas.

4.OCHOBHBIE METOJIBI T€HETHKU

TUOPHUI0TOTUIECKUMN, ITUTOIOTHUECKHE,
MOJICKYJIIPHO-TEHETUYECKHE

Ypok u3zyueHus
HOBOT'O
MaTepuala

OK2

ON.1 C.98-102

22

IIpakTH4eckas padora 6

Tema 2.5. 3akoHOMEpPHOCTH HACJIEI0BAHUS
IIpojeccnonaibHO-OPHEHTHPOBAHH 0€
cojiep:kaHue MPAKTHYECKOr0 3aHATHS:

Pemienue 3a1a4 Ha onpesesieHue BEpOSATHOCTH
BO3HMKHOBEHUS HACJIEJICTBEHHBIX PU3HAKOB IIPU
MOHO-, TU-, TOJIMTHOPUTHOM U aHATU3UPYIOIIEM
CKpEILLMBaHUU, COCTABIIEHUE TEHOTUIINYECKUX CXEM
CKpeLBaHUsA

Ypok
3aKpeIICHUE
YMEHUU U
HAaBBIKOB

OK 02
OK 04

[1K3.1

ON.1 98-102

23

Tema 2.6. BzanMojaeiicTBue reHoB

1.I'eHOTHI KaK IICIOCTHAS CHCTEMA.
MHoxecTBeHHOE aelicTBUe reHoB. [lmeiorponus.
MHO>KeCTBEHHBIN aIJIeIN3M.

2.B3zanmojeiicTBHE aJlJIEILHBIX T€HOB.
KonomunupoBanue. BzaumoaerictBue HeallieabHbIX
reHoB. KomiemenrapHocts. Onuctas. [lonumepus

KomOunupoBanu
13171

OK 01
OK 02

[1K3.1

On.1 C.107-111

24

IIpakTHyeckas padora 7
Pemienue 3a1a4 Ha ornpe/iesieHue BEPOSATHOCTH
BO3HHMKHOBEHUSI HACJIEICTBEHHBIX IPU3HAKOB IPH

Ypok
3aKperieHue

OK 01
OK 02

I[IK 3.1 11K 3.2

Oun.1 C.107-111

19




Pa3IMYHBIX THIIAX B3aMMOACHCTBUS T€HOB, YMEHUH "
COCTaBIICHUE TEHOTUITNYECKUX CXEM CKPEIIUBAHU HABBIKOB
25 | Tema 2.7. CueniieHHOe HacjIeJ0BaHHE IPU3HAKOB KombunupoBana | OK2 ON.1 C.107-111
3axonsl T. Moprana. CuernjieHHoe HaclieIoBaHHe BIif ypOK
TEHOB, HAapYIICHHUE CLEIUICHUsI. XPOMOCOMHas
TEOpHsI HACJIECTBEHHOCTH. [ eHeTnueckoe
KapTUpoBaHue XxpoMocoM. Mcnonap3oBanue
KPOCCHHIOBEpa JIJIsl COCTABICHHS T€HETHUECKUX
KapT XpOMOCOM
Pemenue 3a1a4 Ha onpesiesieHue BEpOSTHOCTH
BO3HHUKHOBEHUS HACJIEICTBEHHBIX MPU3HAKOB IIPU
CLICTJICHHOM HACJIE€JOBAHUH, COCTABJICHUE
T€HOTUITMYECKHUX CXEM CKpPEIIMBAHUS
26 IIpakTHyeckasi padora 8 Ypok OK 01 [IK3.11IK3.2 | ON.1
Pemenue 3aau Ha onpeeneHue BEPOITHOCTH 3aKperieHue OK 02 C.107-111
BO3HHUKHOBEHUS HACJIEJICTBEHHBIX MMPU3HAKOB MIPH YMEHHH U
CLICIUICHHOM HACJIEI0BaHNH, COCTaBICHHE HaBBIKOB
TeHOTUITUYECKUX CXEM CKpEIIMBAHMSI
27 | Tema 2.8. 'eneTnka mosa KomOunupoBanH OK 01 On.1. C.107-111
1.XpOMOCOMHBII MEXaHU3M OIPEAEICHHUS MOJIa. Bl YPOK OK 02
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
2. 'omoraMeTHBIN ¥ reTeporaMeTHbIN MOJI.
['eHeTnueckas CTpyKTypa MOJIOBBIX XPOMOCOM.
3.HacnenoBanue npu3HaKkoB, CHEIUIEHHBIX C MOJIOM
28 IIpakTnyeckas padora 9 VYpox OK2 On.1C.107-111
3aKperuieHue
Pemienue 3aga4 Ha onpeneneHne BEpOsITHOCTH YMEHUH U
BO3HHUKHOBEHUS HACJICICTBEHHBIX MPU3HAKOB, HaBBIKOB

CHOCIITICHHBIX C ITOJIOM, COCTAaBJICHUC
FCHOTUITMYCCKHUX CXCM CKPCIIUBAaHUSA
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Tema 2.10. I'eHeTHKa YeI0BeKa

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 ¢
HaCJIEACTBEHHOM MPEIPacoOKEHHOCTBIO.
3.3HayeHne MEAUIMHCKOM I'eHETHKH B
MPEIOTBPAILCHUH U JICUSHUH TeHETUIECKHIX
3a00J1€BaHUH YeJIOBEKa

KomOunupoBanu
Bl YPOK

OK 01
OK 02

Oun.1C.107-111
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IIpakTyeckas padora 10
Pemienue 3a1a4 Ha onpesesieHue BEpOSATHOCTH
BO3HHMKHOBEHUSI HACJICJICTBEHHBIX PU3HAKOB,
HCIOJIb3Ys MCTOABI TCHCTHKHU YCJIOBCKA,
COCTaBJICHHE TCHOTUITMYECKUX CXEM CKPCIIUBAHUS.
[IpencraBieHne yCTHBIX COOOIICHUH C
Hpe3eHTalel 0 HaCIeACTBEHHBIX 3a00JIeBaHMIX
4eJI0BeKa

3akperuieHue
YMEHUU U
HAaBBIKOB

OK 01
OK 02

Oun.1 C.107-111
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Tema 2.11. 3aK0HOMEPHOCTH U3MEHYMBOCTH
I.BI/II[BI U3MCHYUBOCTH: HACJICACTBCHHAA U

HEHACJIEICTBEHHAsI.
2.3aKOH rOMOJIOTHYECKUX PSAJOB B HACJIEICTBEHHOU
n3menunBoctr (H.W. BaBuios).
MonudukanronHas, uin GeHOTUIINYECKas
U3MEHUYUBOCTb.

3. BapuanyoHHbIH psii ¥ BapuallMOHHAs KpUBasl.

M3y4eHue HOBOTO
Marepuaia

OK 01
OK 02
OK 04

On.1C.111-118

32

IIpakTHyeckas padora 11

Ypok
3aKperyieHue

OK 01
OK 02
OK 04

On.1 C.111-118

21




Pemenne 3aga4 Ha onpeiesIeHUE TUIIA MYTalUK [IPU
repefaye HacJIeACTBEHHBIX IIPU3HAKOB, COCTABIICHUE
T€HOTUIIMYECKUX CXEM CKPEIMBAHUS

YMEHUU U
HaBBIKOB

33

Tema 2.12. Cesiekuusi OpraHu3mMoB
1.Cenexuus kak Hayka. MeTo bl CENEKIIMOHHOMN

paboThl. ['eTepo3uc u ero NpUINHLL.
HckyccTBeHHBIN 0TOOP: MaccoBbIH U
WHAWBUIYAIbHBIN. DTarbl KOMOWHAIIMOHHON
cenekuun. Copt, mopoja, lTaMM
TEHOTUIIMYECKUX CXEM CKPEIIUBAHUS

KomOunupoBanu
Bl YPOK

OK 01
OK 02
OK 04

On.1 C.123-128
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Tema 2.12. Cesiekuusi OpraHu3mMoB
1.AsiropuT™MBI penieHre 3aa4 Ha OnpeaeieHue
BO3MOXHOI'O BOBHUKHOBCHUA HACJIICACTBCHHbBIX
MIPU3HAKOB MO CEJIEKIMH, COCTABIICHUE

OK 01
OK 02
OK 04

On.1 C.123-128
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Tema 3.1. UcTopusi 3BOTIOLINOHHOI0 YYCHUS
1.IlepBbIe PBOTIOLMOHHBIE KOHLICTIUH.
['panyanuctuyeckas 3BOIOIMOHHAS KOHICTIIUS
K.b. Jlamapka.

2. JIBmxyuue cuiibl 3Boonuu. Kpeannonusm u
tpanchopmusm. Cuctematuka K. JIluanes u eé
3HauYeHue 751 POPMUPOBAHUS UAECU IBOJIIOLIUN

3.IIpeanochuiKM BOSBHUKHOBEHHUSI TapBUHU3MA.
DBOJIIOIMS BUJOB B IPUPOJIE..

4.]JluBepreHnus Mpru3HAKOB U BUI000pa30BaHNE.
OCHOBHbBIE TIOJIO)KEHHS] CHHTETUYECKOM TEOpUHn
sBomronun (CTD). Poab 2BOIIOIIMOHHON TEOPHH B
(GhOpMUPOBAHUN HAYYHOU KApTUHBI MUPA

OK 02
OK 04

On.1 C.128-140
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Tema 3.2. Mukpo3BOIIOIHA
1.MuKpO3BOIIOUS U MAKPOIBOIIOLIMS KAK ATaIlbl

9BOJJIIOLIMOHHOI'O ITponecca.

N3yuyenue HOBOrO
Marepuaa

OKO02

On.1C.167-171
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2.I'eHeTHuecKre OCHOBBI 3BOMIIOIMK. MyTanuu u
KOMOMHAIIMK KaK 3JIEMEHTapHBIN 3BOTIOLMOHHBIN
Matepuai. [lonmynsanus kak aaeMeHTapHas eIMHULA
SBOJIIOLIUN.

3. ABmwxymiue cuitbl ((haKTOpbl) SBOTIOLUH.

4. MyTaliMoHHBIH Mpolecc 1 KOMOWHATUBHAS
U3MEHYUBOCTb. Murpanus. M3omsanus nomynsauuin:
reorpaduueckas (MPOCTPAaHCTBEHHA),
ouonorudeckas (penpoyKTHUBHAS).

EctectBeHHbII 0TOOP — HANPaBIAIOMUN (aKkTop
sBOJIOIMH. boppr0a 3a cyliecTBOBaHUE KakK
MEXaHU3M JIEHCTBHSI €CTECTBEHHOI'O 0TOOPA B
nonyasusx. Bun u ero kpurepuu (IpU3HaKu).
BunooOpa3oBaHue Kak pe3ylabTaT MUKPO3BOIIOLMH

37 Tema 3.3. Makpo3BOJIOIUSA Nzyuenune nosoro | OK02 ONn.1C.171-181
1.Maxkpo3Bomtonusi. @opMbl 1 OCHOBHbBIE Marepuaia,
HarnpasieHus: Mmakpossosrormu (A.H. Ceeprios). TECTHPOBAaHUE
211yt mocTmkeHus: OMOJIOTUIECKOro Mmporpecca:
apomopdo3, uauoaganTtaiys, oouas JereHeparys.
3.MeTobl U3y4eHHSI MAKPOIBOIIOINU. 3aKOH
3apozsieBoro cxonctsa (3akon K. bapa).
buorenernyeckuii 3akoH (3. ['ekkens, . Mroiep).
4.001mue 3aKOHOMEPHOCTH (TIpaBUIIa) SBOTIOIUN
38 | Tema 3.4. Bo3HUKHOBeHHE H Pa3BUTHE KM3HU Ha KomM6unmnpoBanu OK 02 OUN.1 C.204-208
3emuie BIil YPOK OK 04

1.I'unoTe3bl ¥ TeOprur BOSHUKHOBEHUS JKU3HHU HA
3emue:

2.IlosiBiIeHHE TTIEPBBIX KIETOK. DBOITIOIUS
MeTaboIM3Ma. DBOIIONHS MTEPBBIX KICTOK.
[IpokapHOTHI U 3YKapHUOTHI.
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3.IIpoucxoxneHre MHOTOKJIETOYHBIX OPraHU3MOB.
BO3HMKHOBEHNE OCHOBHBIX LIAPCTB DYKapPHUOT.

4.0OCHOBHBIE YepPThl HBOIIOLMU PACTUTEIBLHOTO
Mupa. OCHOBHBIE YEPTHI IBOJIIOLIUN )KUBOTHOTO
MHUpa

39

IIpakTnyeckas padora 12
IIpencraBiaeHne ycTHOro COOOIIEHUS U JICHTBI
BPEMCHHU IO OCHOBHBIM 3TallaM BOSHUKHOBCHHA U
Pa3BUTHS KUBOTHOTO M PACTUTENILHOTO MUPA,
MNOATOTOBJICHHBIX T10 MCPEUYHIO UICTOYHUKOB,
PEKOMEHI0BAaHHBIX IIPEIO01aBaTesIeM

3akperieHue
YMEHUH U
HABBIKOB

OK 02
OK 04

ON.1 C.204-208
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Tema 3.5. Ilpoucxoxaenune yejioBeKka —
aHTpPOIOreHe3
1.AHTpomnoJiorusi — Hayka O YeJIOBEKeE.

2.CucreMaTHYeCKOE MOJIOKEHIE YEITOBEKA.
CXO,Z[CTBO YCJIOBCKA C ) KNBOTHBIMMU. OTJII/I‘-II/DI
YeJIOBEKA OT KUBOTHBIX

3.OCHOBHEBIE CTaAuU aHTPOIIOTCHE3a. [[pI/IOHI/ITCKI/I —

MIPEIKU YEJIOBEKA M YEeIIOBEKOOOPA3HBIX 00E3bsH.
[IpoToaHTpOIT — MPEAMISCTBEHHUK YEIIOBEKA.

ApxaHTpon — ApeBHeNuil uenosek. [laneoantpomn —

I[peBHI/Iﬁ YCIIOBCK. HeoaHTpon — YCJIOBCK
COBPCMCHHOI'O THIIA. 9BOJ’IIOI_II/IH COBPEMCHHOI'O
YECJI0BCKa.

4.Yenoseueckue pacbl. OCHOBHbIE OOJIBIINE PACHI:
eBporeoniHas (eBpasuiickas), HErpo-
aBcTpajouiHas (PKBaTOpUAIbHAS ), MOHTOJIOUTHAS
(a3maTcko-aMepHKaHCKas).

KomOunnpoBanH
BIM,

OK 02
OK 04

OI.1 C.208-217
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IIpakTnyeckas padora 13
Bpems n myTH pacceneHus 4eaoBeka 1o

HHaHCTC.HpI/ICHOCO6J'I€HHOCTI> YCJIOBCKA K pa3HBIM

3akperuieHue
YMEHHI U
HABBIKOB

OK 02
OK 04

ON.1 C.208-217

24




yCIOBUAM Cpefbl. Bimsinue reorpadudeckoil cpeibl
Ha MOp(}oIIoTHIO U PU3NOIOTHIO YETIOBEKA
3amuTa JIEHT BPEMEHU U MEHTAJIBHBIX KapT B
dbopmaTe yCTHOTO COOOIICHUS, TOATOTOBJIEHHBIX 10
IIEPEYHIO NCTOYHUKOB, PEKOMEHIOBaHHBIX
MpenojaBaTesieM

Pa3nea 4. Ixoaorus 24 u

42

Tema 4.1. Dxosiornyeckue (pakTopsl U cpeabl
JKU3HH

1.Cpenpl oOuTaHMs OPraHU3MOB: BOJHAS, HA3EMHO-
BO3/YIIIHAs, IOYBEHHAs!, BHYTPHOPTraHU3MEHHAS.
2.OU3UKO-XMMUYECKHE OCOOCHHOCTHU cpell OOUTaHUs
opranu3moB. [Ipucnocobienust Opranu3MoB K
’KM3HU B Pa3HbIX cpeax.

3.buoneno3s u ero crpykrypa (B.H. Cykaues).
CBs31 MeX]ly OpraHu3MaMu B OHOLIEHO3E.
CTpyKTypHbIE KOMIIOHEHTHI SKOCHCTEMBI:
MPOIYIICHTHI, KOHCYMEHTBI, PEAYIICHTEHI.

4 .TloHsITHE YKOJIOTHYECKOTO (haKTOopa.
Knaccudukanus sxonaoruyeckux pakTopos.
[TpaBuno munumyma FO. JIubuxa. 3akon
tonepanTHocTH B. lllendopaa

Ypox
KOMOWHUPOBaHH
bl

C

OK 01
OK 07

ONn.1 C.222-231
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Tema 4.2. [lonyasinus, cooduecTBa, IKOCUCTEMBbI
1.Dkonornyeckast xapakTepUCTUKA BUIA U

TIOTTYJISITIHH.

2.buonienos u ero crpykrypa (B.H. Cykaues). Csi3u
MeXIy Opranu3mMamu B OuoreHose. CTpyKTypHbIE
KOMIIOHEHTBI SKOCUCTEMBI: TPOAYIEHTBI,
KOHCYMEHTBI, PE1YLICHTHI.

3. KpyroBopor BemiecTB u MOTOK SHEPTUU B
skocucteme. Tpodudeckue ypoBHHU.

KomOunupoBanu
bIl YPOK

OK 01
OK 02
OK 07

ON.1 C.145-149

25




4.AHTPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI.
OTnuuust arpo’KOCUCTEM OT OMOT€OLIEHO30B.
VYpb6oskocuctembl. OCHOBHBIE KOMITOHEHTBI
ypO0o3KOCHCTEM

44

IIpakTnueckas padora 14
Tpoduueckue nenu u cet. OCHOBHBIE TOKA3aTEIN

HKOCUCTEMBI. buomacca u IPOAYKIIHS.
DKoJIOTHYEeCKHe THpaMHUIbl dYHced, Ouomacchl U
sHepruu. [IpaBuiio nupaMubl SHEPTUU.

PemeHne npakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX
3aJ]aHUil 10 TEpPEeHOCY BEIIEeCTBA W DJHEPIHUM B
HKOCUCTEMAaX C COCTaBJIEHHE TPOQUUECKUX Ierneil u
nupamMul OMOMacchl U YHEPTUU

3akperieHue
YMEHUHU U
HaBbIKOB

OK 01
OK 02
OK 07

OI.1 C.145-149
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Tema 4.3. Buocdepa - riiodajbHas
IKO0JIOTHYECKAs cucTeMa

1.buocdepa — xuBas o6onouka 3emiu. Pazputue
npecTaBieHuii o 6nocdepe B Tpyaax B.U.
Bepnanckoro. O6nactu 6uocdepsl u €€ cocTas.
2.2Kusoe BeriecTBo 61ochepsl U ero GyHKINUN
3aKOHOMEPHOCTH CYIIECTBOBaHUS OHoChepH.
Ocob6eHHocTr 6uocheps! Kak ri100anbHOM
HKOCHCTEMBI.
3. Jlunamuueckoe paBHOBecHe B brocdepe.
PutmuunocTs siBnenuii B 6nocdepe. KpyroBopoTsr
BEIIECTB M OMOre€OXMMUYECKHEe IUKIbL. [ T06anbHbIe
9KOJIOTUYECKHE MPOOICMBI

KomOunupoBanu
bIl YPOK

OK 01
OK 02
OK 07

ON.1 C.251-259
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IIpakTnueckas padora 15
Pemenne nmpakTHKO-OpHEHTHPOBAHHBIX PACUETHBIX
3a/1a4 Ha ONpeIeJIeHUE TUIOIAAN HACAXKICHUN TS
CHMXCHU KOHLICHTPAlUX YIJICKHCJIOTO ra3a B
aTMoc(epe cBoero pernoHa npoKUBaHuUs

3akperieHue
YMEHUU U
HAaBBIKOB

OK 01
OK 02
OK 07

OI.1 C.251-259

IIpodeccrnonaibHO-OPHEHTHPOBAHHOE COlEeP:KAHNE MPAKTHYECKOT0 3aHATHSI: 2




47 IIpakTnyeckas padoralé 3akperuieHue OK 01 I[K3.11IK3.2 | ON.1.C.251-259
YMEHHU U OK 02
Pemenne nmpakTHKO-OPHEHTHPOBAHHBIX PACUYCTHBIX HaBBIKOB OK 04
3aJJaHU TI0 COXPAHCHHIO TPUPOTHBIX PECYPCOB OK 07
CBOETO PEruOHa IPOKUBAHMS. TPAKTUKO-
OpUEHTUPOBAHHOE PACUETHOE 3a/IaHUE TI0 PACUETY
CTPYKTYPHI 3a11aCOB JIPEBECHHBI
48 | Tema 4.5. BausiHue cOMAIbLHO-IKOJIOTHYECKUX KomOunupoBanu OK 02 K 3.1TIK 3.2 | ON.1 C.264-270
(¢axkTOpPOB Ha 310POBHE YEJIOBEKA 13171 OK 04
1. AHTpOTIOTE€HHBIE BO3IeHCTBHSI Ha Ouochepy. OK 07
3arpsi3HeHus KaK BUJ aHTPOMIOTEHHOTO BO3/ICHCTBUS
(xumuueckoe, pusuuecxoe, buonocuueckoe, 0omMxoovl
npou3e00Cmea u NOMpeoaeHUsL).
2.310poBbe U ero cocrapiisitomue. DakTopswl,
MOJIOKUTEHHO M OTPULIATEIHHO BIUSIOINE HA
OpraHU3M YeJIOBEKa.
3.Bpeanble NpUBBIYKU: TIOCIEACTBUS U
PO HITaAKTHKA.
paboToCIIOCOOHOCTh
49 | Tema 4.5. BiausiHue cONMAIbLHO-IKOJIOTHYECKUX KomOunMpoBaHH OK 02 OUN.1 C.264-270
(akTOopoB Ha 310pOBbHE YET0BEKA 13171 OK 04
1.AHTpOTIOTeHHBIE BO3IEHCTBHSI HA Orochepy. OK 07

3arps3HeHus Kak BUJ aHTPOIIOI€HHOI'O BO31EHCTBUS
(xumuueckoe, usuuecxoe, buonocuueckoe, omxoovl
npou3s00Cmea u NOMpeoaeHUsL).

1TIpoGiema TeXHOT€HHBIX BO3/IEUCTBUI Ha 37J0POBbE
YeJioBeKa (3JIeKTPOMarHUTHbIE OIS, OBITOBAS
XUMUS1, U30BITOYHBIE IIYMbI, pauanus 1 T.I1.).

2. AnmanTanusi opranu3Ma uesoBeka K pakropam
OKpYXaroIei cpepl. 3alllUTHbIC MEXaHU3MBI
OpraHu3Ma 4ejoBeKa. 370pOBbe U
paboTOCIIOCOOHOCTD.
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50 | Tema 4.6. ®opmupoBaHue VYpok nzyduenus OK 02 OW.1 C.264-270
310poBbecOeperaInero nopeeHus HOBOT'O OK 04
MaTcpuaia OK 07
1. ®usnyeckas akTUBHOCTD U 310poBbe. [ pynmbl
310poBbsi. OCHOBBI 3aKaTMBaHUA. bHOXMHUYECKIE
aCIeKTbl pallMOHAJILHOT'O TUTAHUS.
2.IlpaBuiia 6€30MaCHOTO UCTIOIB30BAHMS OBITOBBIX
npuOOPOB U TEXHUYECKUX YCTPOMCTB
51 IIpakTuyeckasi padora 17 3akperuieHue OK 02 K 3.1TIK 3.2 | OM1.1C.264-270
OnpeneneHue CyTOYHOTO palloHa MUTAHUS YMEHUH U OK 04
HaBBIKOB OK 07
52 IIpakTnueckas padora 18 3akperieHue OK 02 I[IK3.11IK3.2 | ON.1C.264-270
YMEHUU U OK 04
Co3nanue MHIUBUYAJIbHON AMATKH 10 HaBBIKOB OK 07
OpraHu3aluy palMoHaTbHON (PU3UIECKOM
aKTUBHOCTH
53 | 1. JladopaTopHas pa6ora 5 3akperieHue OK 02 I[IK3.11IK3.2 | OU.1C.264-270
2. «BnusHue abnoTnueckux (HakTopoB HA YMEHUIT 1 OK 04
yenoBeKa (HU3KUE M BHICOKHE TEMIIEPATYPHI)» HaBbIKOB OK 07
N3yueHre MeXaHU3MOB aJalTalluyl OpraHu3Ma
4eJI0OBEKA K HU3KMM U BBICOKMM TeMIIepaTypam U
00BSICHEHHUE TOJTyYCHHBIX PE3YJIbTATOB U
(dhopMyIupOBaHKE BHIBOIOB (TMCEMEHHO) C
UCIIOJIb30BAHUEM HAY4YHBIX [IOHATHUM, TEOPUN U
3aKOHOB
54 | Tema 5.1. BHoTeXHO0JI0rMM B 'KM3HHU KAKIOr0 KomOunupoBanu OK 02 IIK 3.1 OUu.1
brorexHoI0rYUs Kak HayKa v IIPOU3BOJCTBO. bI OK 04 [IK 3.2
OCHOBHBIE HaIlPaBJICHUSI COBPEMEHHOM OK 07

ouorexHoiorud. Meroapsl OnorexHoinoruu. OObEKTHI

OMOTEXHOJIOTUHU. DTHUKA OMOTEXHOJIOINYECKUX U
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IreHEeTUYECKUX dKcepuMeHTOB. [IpaBuna novcka u
aHanmu3a OMO3KOJIOTNYECKO HH(pOpMAIK U3
Pa3IMYHbIX UCTOYHUKOB (Hay4Has U y4eOHO-
Hay4Has JIUTepaTypa, CPEeJCTBA MACCOBOM
uHpopManuu, cetb IHTEpHET 1 Apyrue)

55 IIpakTnueckas padora 20 2 3akpernieHue OK 01 K 3.1 ON.1
3amuTa keiica: [IpeacraBienue pe3ynbTaToB YMEHUHU U OK 02 IIK 3.2
perieHust KeMCcoB (BBICTYIUICHHE C MPE3CHTAIINCH ) HaBBIKOB OK 04
56 2 KombunupoBann | OK2 IIK 3.1 ONn.1
* Tema 5.2.1. BUOTeXHOJIOIMH U pacTeHUs! BIN [IK 3.2
Pa3Butne GMOTEXHOJIOTUH ¢ NCTIOIb30BAHUEM
pacTeHuii, IpUMEHEHNE TPOAYKTOB OMOTEXHOIOT U
B )KM3HU Y€JIOBEKa, MOMCK U aHaJIu3 HH(OpMaLIUU U3
Pa3IMYHBIX UCTOYHUKOB (Hay4YHast U y4eOHO-
HayyHas JINTepaTypa, CpeICTBa MaCCOBOM
uHpopMaiuu, cetb UHTEpHET U ApyTrue)
Keiicbl Ha aHann3 nHGOpPMAIUH O Pa3BUTHH
OMOTEXHOJIOT U
S7 IIpakTnyeckas padora 21 2 3akpernieHue OK 01 K 3.1 ON.1
yYMEHUH U OK 02 [IK 3.2
3ammra keiica: [IpencraBinenue pe3yabTaToB HaBBIKOB OK 04 np
peleHust KecoB (BBICTYIJICHHE C ITPEe3CHTAIUeH )
Tema 5.2.4. BUOTeXHO0JIOTMHM B NPOMBIILJIEHHOCTH 4 4
58 | IlpakTnyeckasi paéora 22 2 3akpernieHue OK 01 K 3.1 ON.1
Tema 5.2.4. BnoTexHo10ruM B NPOMbIILJIEHHOCTH YMEHUH U OK 02 [IK 3.2
Pa3BuTHe MpOMBIIITIEHHOW OMOTEXHOIOTHIA U ee HAaBBIKOB OK 04 np

NPUMEHEHHE B )KU3HU YEJIOBEKA, MIOMCK M aHAIIN3
nH(pOpMaIUK U3 Pa3IMYHBIX HCTOYHUKOB (Hay4dHas
U yueOHO-Hay4Has JIUTEpaTypa, CPEICTBA MACCOBOI
uHpopManuu, cetb IHTEpHET U Apyrue)
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Keiicbl Ha aHanu3 nHGOpPMAILUU O Pa3BUTUHI
MPOMBIIUICHHON OMOTEXHOJIOTHIA (TI0 TpyIIam)

58 | 3ammra keiica: [IpencraBienue pe3yabTaToB KomOunupoBanH OK 01 IIK 3.1 ONn.1

penieHust KeMcoB (BBICTYIUICHHUE C MTPE3CHTAIINEH ) 13171 OK 02 [IK 3.2 np
OK 04

60 IIpakTnyeckas padora 23 3akperuieHue OK 01 IK 3.1 Oun.1
Tema 5.2.5. CounajibHO-3THYECKHE ACTIEKTHI YMEHUI U OK 02 [IK 3.2 np
OMOTEeXHOJI0rui HaBbIKOB OK 04
DTUYECKHUE ACTIEKThI Pa3BUTHSI OMOTEXHOJIOTUH U
[IPUMEHEHUE UX B KU3HU YEJIOBEKA, [IOMCK U aHAJIN3
nH(GOpMallMU U3 Pa3IMYHBIX UICTOYHUKOB (Hay4Has
U y4yeOHO-Hay4Hasl IUTEpaTypa, CpeICcTBa MaCCOBOM
uHpopManuu, cetb IHTEpHET U ApyTrHe)

Ketlicpl Ha aHanu3 nHpopMaKu 00 STUIECKUX
acrmeKTax pa3BUTHUSI OMOTEXHOJIOTHH (IO rpymnmam)

61 | JlabopaTopHasi pa6oTa 6 3akpernieHue OK 01 K 3.1 ONn.1
3amuTa keiica: [IpeacraBienue pe3ynbTaToB YMEHUHU U OK 02 [IK 3.2 np
pelIeHUs KecoB (BBICTYIJICHUE C MTPE3EHTAIUEH ) HABBIKOB OK 04

62 | JIabopaTopHas paGora 7 3akperieHue OK 01 IIK 3.1 ONn.1
BnusHue temneparypsl Ha pocTa U yMCHHUH U OK 02 1K 3.2 up
(U3HONOrMYIECKYI0 AKTHBHOCT JIPOXIKEBBIX KIIETOK HaBBIKOB OK 04
1. BnusiHue yriaeBos10B Ha pocTa U
(U3MOTIOTUUECKYI0 aKTUBHOCTD JIPOMOKEBBIX KIETOK
CoueTaHHO€ BIMSHHUE TEMIIEPATYPHI U YTIEBOJOB Ha
pocTta u GU3NOIOTHUECKYIO AKTUBHOCTD JAPOAGKEBBIX
KJICTOK

63 | Tema 6.1. OcHOBHbBIE MEeTOAbI GMOIKOJIOTHYECKHX KoMOunMpoBaHH OK 01 IK 3.1 ON.1
HCCJIeI0BAHN I BIN OK 02 [IK 3.2 np
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Hayunblit MeToa. MeToabpl OM03KOIOTHYECKUX
UCCIIETIOBaHMI: MOJIeBbIE, TAOOpaTOPHbIE,
AKCIEPUMEHTAJIbHbIE. MOHUTOPHUHI OKPYKaOIIEH
Cpebl: TOKAIbHBINA, PETUOHATBHBIA U TJI00aTBHBIN
Mertobl orcka, aHam3a 1 00paboTKu
nH(POPMAIIUU O MTPOEKTE B PA3IMUHBIX UCTOYHHKAX

OK 04

Bcero:

126
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3. YCJIOBUSI PEAJIU3ALIMY IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
YYEBHOM JUCHUIIINH

3.1. lns peaamn3anum NporpaMmsl 001eodpazoBaresibHoi y4eoHoil nucuunauabl OY /113
BuoJiorus, npeaxycMoTpeH KabuHeT

Kabuner «buonorum», ocHaleHHbI o00OpynoBaHHEM: MeOenb, [OCKa MAapKephl,
TEXHUYECKUMHU CPEJCTBAMHU OOYYEHHS: KOMIIBIOTEpP C YCTPOMCTBaMU BOCTIPOM3BENICHUS 3BYKa,
npuHTEpP, ,repbapuii mo Kypcy oOmer Owmonoruu, ['epOapuii KynbTypHBIX pacTeHuid, HabGop
MYJISKEH TUTOI0B THOPUIHBIX M TIOJUIUIONIHBIX pacTeHuii, Habop mymsokeit «/lukas ¢popma u
KYJIbTYpHBIE copTa kaptodemns», Moaenb «[IpucmocoOneHuss K yCIOBHSIM CYIIECTBOBAHHS,
Mogenb «I'0OMOJIOTHS IJIEYEBOrO U Ta30BOr0 MOsica», MOIeb «TOJIOBHOW MO3T 36 MHOBOJAHOTO»,
Mopenb «ronoBHOW MO3T MIIEKONMUTAOLEro», Mozenb «TrOoJd0BHOM MO3T NTULB», Monens
rosioBHOol Mo3r «lIpecmbikaromerocs», Monenb «brocT nutekanTpona», Mogens «broct
KpoMaHbOHLIa», Mojienb «brocT MOHroonaHoM pace», Moaens «®parment monekynsl JJHK»,
Mopens «Yepen mnaBuana», Maxker cepauma, Mukpockon 40x — 1024x, Mogens «Kuctb
mumnanze», Mogenp «Crona mmummnanze», Crekna TMOKpPOBHbIE W MPEAMETHBIE s
MukpokonupoBanus, [locoous «3axonsl Mennens», Maker «Knetka», Moaens — anmiukanus
«'eneTuka rpynmn KpoBu», Monenps — anmnukanus — «l'ameroreHes y 4denoBeka», Moaenbp —
anmrukanus  «Pa3BUTHE HACEKOMBIX C TOJHBIM M HEMOJHBIM TpeBpaiieHueM», Monaenbp —
amuukanus  «Knmaccudukanus pacTeHUd M KUBOTHBIX», Mojens — ammukanus —«J/lenenue
KJIETKU. MuTO03 1 Meito3», Habop MukpomnpenapatoB no ob1ieit Ouonoruu

Ilnakarsbl:

1.I'puGb1 — napa3uTsl

2.Jlecuble rpudbl. [poxxu
3.Knaccudukarusi moOKprITOCEMEHHBIX

4 . MHuoroo0pa3sue mpucrocoOIeHuH
5.ITnakat MHUTO3, MEHO3

6.Cxema cuHTe3a Oenka B pubocome

7.0 1HOKIIETOYHAs 3€JIeHasi BOJOPOCIIb
8.CxeMa pa3BUTHS KUBOTHOT'O MUpPa

9. Cranuu pa3BUTHS YEIOBEKa

10. Pactenus enoBoro jeca

11. Pactenust COCHOBOTO jieca

12. PacTeHus MLIMPOKOJIUCTBEHHOTO Jieca
13. Pactenus nyra

14. Pactenust 00510T

15.5lpycHOCTb B paCTUTEIBLHOM COOOIIECTBE

32



3.2. UudopmannoHHoe odecneyeHne peajau3alui MporpaMmmbl

Hns peanmszanuy mporpaMMbl  OMOIMOTEUHBIN (OHA 00pa3oBaTEIbHON OpraHU3aIuU
UMEEeT T[eyaTHble M DJJEKTPOHHBIE 0Opa3oBaTelIbHblE U WH(POPMALMOHHBIE PECYPCHI,
WCIIONIb3yeMbIE B yUeOHOM IpolIecce, He CTapIle MITH JIET ¢ MOMEHTA U3/JaHusl.

[levaTHble n3aHUs IO peaau3aluu 001eo0pa3oBaTeIbHOMN JUCIUILTUHBIIPEICTABICHBI B
METOJIMYECKUX PEKOMEHIALUSAX 110 OPraHu3alui 00y4eHUsl.

3.2.1. OcHoBHBIE MEYATHBIC U3AAHUSA

1.AradonoBa, A. b  buonorus: 0a30BbIii ypOBEHb : yueOHUK 175 00pa3oBaTelbHBIX
OpraHu3alnii, peaTu3yoNImX 00pa30BaTeNbHBIE MPOTPAMMBI CPEIHET0 MPOPECCHOHATHLHOTO
obOpazoBanusi Mockga : [Ipocsemenue, 2025. — 272 ¢. — ISBN 978-5-09-124905-7. — Texkct

ANIEKTPOHHBIN //  DNeKTpoHHBIM pecypc 1MppoBoii obpazoBarensHoil cpenpl  CIIO
PROFo6pa3osanue : [caiit]. — URL.: https://profspo.ru/books/148965

2. . b. Aradonosa, B. 1. CuBormna3zoB buosnorus: 6a30Bblii YpOBEHB: MPAKTUKyM : yueOHOE
nocodue, pa3pabOTaHHOE B KOMIUIEKTE C yYE€OHHUKOM JUIsi OOpa30BaTEIbHBIX OpraHU3allui,
peanu3yronmx 00pa3oBaTeIbHBIE MPOTPAMMBbI CPEIHEro MpohecCHoHaILHOTr0 00pazoBanus / A .
AradonoBa, A. b.  — Mocksa : IIpocsenienue, 2025. — 112 c. — ISBN 978-5-09-124906-4.
— Texker : 2neKTpoHHBIA // DAEKTPOHHBIA pecypc mudpoBor odpazoBaTenbHOU cpenbl CITO
PROFo06pa3oanue : [caiit]. — URL.: https://profspo.ru/books/148964

3.2.2. JlonoJHUTEIbHbIE HCTOYHUKH

1. B. B. Ilaceunnk, A. A. Kamenckuii, A. M. buonorus: 10 kmacc: 6a30BbIii ypOBEHBb

yueObnukPyouoB [u np.] ; mox penakuuei B. B. [laceunuka Mockga : IIpocseienue, 2024.
— 224 c. — ISBN 978-5-09-116776-4. — TekcT : 3/IeKTPOHHBINA // DIEKTPOHHBIH pecypc
muppoBoii  obpazoBarenpHON cpenbl  CIIO  PROFoOpasoBamme : [caiit]. — URL:

https://profspo.ru/books/148962

2. B. B. Ilaceunuk, A. A. Kamenckuii buonorus: 11 knacc: 6a30Bblil ypoBeHb : y4eOHUK /,
A. M. PybuoB [u np.] ; mox pemaknueii B. B. [Taceunuka. — Mocksa : [Ipocsemenue, 2024, —
272 c. — ISBN 978-5-09-116473-2. — TeKcT : 2IeKTPOHHBIH // DNEKTPOHHBIN pecypc nudpoBoi
o0pa3oBaTeIbHON cpeabl CIIO PROFo6pa3zoBanue : [caiiT]. — URL:
https://profspo.ru/books/148963

HNurepuner-pecypesl (U-P):

HU-P 1 www.shio.info

H-P 2 www.5ballov.ru/tes

H-P 3 www.informika.ru

H-P 4 www.biology.ru

H-P 5 www.nature.ok.ru

H-P 6 www.kozlenkoa.narod.ru
H-P 8 www.schoolcity.by

H-P 6 www.bril2002
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4. KOHTPOJIb U OHEHKA PE3YJIBbTATOB OCBOEHMUAA
OBIIIEOBPA3OBATEJBbHON YYEFHOMN JUCIATIIAHBI

4.1. KoHTpoib W OIl€eHKA pe3ylbTaTOB OCBOCHHUS OOIIE00pa30BaTEeNbHON AUCIMITUHBI
pacKpbIBAIOTCA Yepe3 TUCIUIUTMHAPHBIC PE3ybTaThl, HAaMpaBIeHHbIE Ha (POPMUPOBAHKE OOIINX U
npodeCcCHOHATBHBIX KOMITETSHIIUH 110 pa3AesiaM | TeMaM COACPKaHMs YIeOHOro MaTepuara.

Oo0mas
KOMIIeTCHIMA

Pa3nen/Tema

T oneHoYHBIX MepPONPUATHH

Pasznen 1. Knerka —
CTPYKTYPHO-
(pyHKIIHOHAJIbHAS eIMHU LA
JKHBOT0

KontponbHas padora
«MonexynspHbIi ypOBEHb
OpraHHU3al1H JKUBOT0»

OK 02

buonorus xak Hayka. OGrmas
XapaKTePUCTHKA JKU3HH

3anoJjiHeHHe TaOIUIIBI C OITMCAHUEM
METOJ0B MUKPOCKOTIMPOBAHUS C HX
JOCTOUMHCTBAMHU N HCAOCTATKAMM.
3anonHeHne Tabuuibl «BKIaa y4eHbIx
B pa3BUTHUE OUOIOTHID

3anoJIHeHUE CPAaBHUTEIILHOMN TaOINIIBI
cXoacTBa u pasnpmnﬁ KNBOIo 1 HE
JKMBOTO

OK 01
OK 02
OK 04

CTpykTypHO-(QyHKIIHOHATBHAS
OpraHu3alus KJIETOK

OneHuBaemasi AMCKYCCHS TI0 BOIpOcam
JEKUUU

Pa3paboTka MeHTaIbHON KapThl MO
KJIacCU(UKALUU KJIETOK U UX CTPOECHUIO
Ha IPO- U DYKAPUOTUYECKUX U T10
LIapcTBaM B MUHU TpyIIax
Beimoninenue u 3amuTa 1a60paTopHBIX
pabor:

«CtpoeHue KIeTKH (pacTeHus,
KUBOTHBIE, FPUOBI) U KIETOUHbIE
BKJTIOYEHUS (Kpaxmai, KaApOTUHOUIBI,
XJIOPOILIACThI, XPOMOILIIACTHI)»
IIpaktnueckoe 3anarue. IIpeacrasienne
YCTHBIX COOOIIEHUH ¢ TPEe3eHTALNEH,
MOJIFOTOBJIEHHBIX IO MEPEUHIO
HUCTOYHUKOB, PEKOMEH0BAHHBIX
IpenojaBaTesieM

OK 01
OK 02

CTpyKTypHO-(QYHKIMOHATIbHbIE
(bakTOpBl HACIEICTBEHHOCTH

@poHTaIBHBINA OIIPOC

PazpaboTka rioccapus

Pemenue 3ana4 Ha onpezeneHne
IOCJIE0BATEILHOCTU HYKICOTUIOB,
aMUHOKHCIIOT B HOPME U B ClIy4dae
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A3MEHEHHS MOCIEN0BATEIHLHOCTH
nykieotuoB JJHK

OK 02

OOMeH BEIIECTB U
MIPEeBpaICHUE YHEPTUHU B KICTKE

@poHTaNBHBIA OIIPOC

3anoJiHeHUe CPABHUTEIbHOMN TaOINIIbI
XapaKTEePUCTHK TUIIOB OOMeHa
BEIIIECTB

OK 02
OK 04

JKM3HEHHBIN UK KIETKH.
Muro3s. Meiio3

OOcy>keHue 1o BoIpocam JeKIHH
Pa3paboTtka neHTH BpeMEeHH
KU3HEHHOTO LIUKJIa

Pasnen 2. Crpoenue u
(pyHkuum opranuszma

Kontponbnas padota “CtpoeHue u
¢yHKIIMM opraHu3zMa’

OK 02
OK 04

Crpoenue opranuzma

OnenuBaemasi AUCKYCCHUS

Pa3paboTka MeHTaIbHON KapThl
TKaHEW, OPraHOB U CUCTEM OPraHOB
OpraHU3MOB (PaCTEeHUs, )KUBOTHBIEC,
YEJIOBEK) C KPaTKON XapaKTePUCTUKOM

ux QyHKIUN

OK 02

DopMbI pa3MHOKEHHUS
OpraHu3MoOB

@poHTaNBHBIA OIIPOC

3anosiHeHne TabIUIIBI ¢ KPaTKOK
XapaKTepUCTUKON U TpuMepaMu Gopm
Pa3MHOKEHHUSI OPraHU3MOB

OK 02
OK 04

OnTorenes paCTeHHﬁ, ZKHNBOTHBIX
" 9YC€JIOBCKA

PazpaboTka JI€HThI BpEMEHU C
XapaKTEpUCTUKON ITAllOB OHTOI€HE3a
OTJIE€JIbHOM TPYNIION KUBOTHBIX U
YeJIOBEKa 110 MUKPOrPYIIIaM
Tect/onpoc

CocraBreHne KU3HEHHBIX LIUKJIOB
pacteHuil no otnenaM (MOXOBHUIHBIE,
XBOILEBUIHBIC, TAIIOPOTHUKOBU/IHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACIIEAOBaHUS

PazpaboTka rioccapus
@poHTaNBHBIA OIIPOC

TecT no Bonpocam JeKIUU
Pemenue 3ana4 Ha onpezeneHne
BEPOSTHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MIPU3HAKOB IIPU
MOHO-, 1U-, TOJIUTUOPUAHOM U
AQHAIM3UPYIOIIEM CKPEIIMBAHNH,
COCTaBJIEHUE T€HOTUITUYECKUX CXEM
CKpEIINBAHUS

OK 01
OK 02

CleruieHHO€E HaCJIEIOBaHNE
MPU3HAKOB

Tect
PazpaboTka rioccapus
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Pemrenne 3a1a4 Ha OIpeCaAcIICHUC
BEPOATHOCTU BO3BHUKHOBCHUA
HACJICACTBCHHBIX MIPU3HAKOB IIPU
CICIINICHHOM HacCJICAOBaHNH,
COCTAaBJICHUC T'CHOTHUITMYCCKUX CXEM

CKpEIIMBAHUS
OK 01 3aKOHOMEPHOCTH U3MEHYUBOCTH |TecT.
OK 02 Pemienue 3agau Ha onpenenieHue Tuna
OK 04 MYTAalUy IPH Iepegaye
HACJIEICTBEHHBIX IIPU3HAKOB,
COCTaBIICHUE TEHOTUITUYECKUX CXEM
CKpEIIUBAHUS
Pa3nen 3. Teopusi 3Bosirouuu | KourponbHas pabora “TeopeTnueckue
ACIIEeKThI IBOJTIOIIMHU KU3HU Ha 3emie’”
OK 02 Hcropus 3BOIIOIMOHHOTO OpoHTANBHBIN ONIPOC
OK 04 y4yeHus. MUKpO3BOTIOLMS Pa3zpabotka rioccapus TepMHUHOB
Pa3pabotka neHTbl BpeMEHH pa3BUTHUS
HBOJIFOLIMOHHOTO YYEHUs
OK 02 Maxpo3Bosorus. OneHuBaemasi AUCKYCCHSI:
OK 04 Bo3HuKHOBEHME U pa3BUTHE UCIIOJIb30BAaHUE apPI'YMEHTOB,
KHU3HU Ha 3emiie OHMOJIOTNYeCKON TEPMUHOIIOTUU U
CUMBOJIMKHU IS TOKA3aTeIbCTBA
POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATUUYECKUX IPYIIIT
PazpaboTka eHThl BpeMEeHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU HA
3emie
OK 02 [Ipoucxoxnenue yeaoBeka — OpoHTaANBHBIN OMPOC
OK 04 AHTPOIIOT€HES Pa3paboTtka neHTH BpeMEeHH
IIPOUCXOXKIECHUS YEIOBEKa
Paznen 4. DxoJorus
OK 01 Dkonoruyeckue HakTopsl U Tect no sxonoruueckum axkropam u
OK 02 Cpelbl )KU3HU cpesaM KU3HU OPraHU3MOB
OK 07
OK 01 [Momynsinums, coobmecTna, CocraBiieHHE CXEM
OK 02 SKOCHCTEMBI KpYTrOBOPOTAaBEIIECTB, HCIIOIb3YS
OK 07 MaTepHabl TEKIUU

Perienue npakTHKO-OpHEHTUPOBAHHBIX
pacyeTHBIX 33JaHUH MO TIEPEHOCY
BEIIIECTBA M SHEPTUH B HIKOCUCTEMAX C
COCTaBJIEHUE TPOYUIECKHX IIeTIeH 1
nupamMul OMOMacchl U YHEPTUU
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OK 01 buocdepa - rmodanpHas OuenuBaemas THUCKyCCUs

OK 02 9KOJIOTUYECKAsI CUCTEMA Tect

OK 07

OK 01 BnusiHMe aHTPOIIOreHHBIX Tecr

OK 02 ¢dakTopoB Ha Ouochepy [Tpaktuueckas padora “OTx0/bl

OK 04 IIPOU3BOJCTBA”

OK 07

OK 02 BinusxHue conuaibHO- OueHnBaemasi JUCKyCCHS

OK 04 HKOJIOTMYECKUX (PaKTOPOB HA Brimonnenue nabopatopHoit paboThl Ha

OK 07 3I0POBBE YETIOBEKA BBIOOD:
"YMcTBEeHHas pabOTOCTIOCOOHOCTH",
"Bnusinue abuotndeckux pakTopoB Ha
yelioBeKa (HU3KHUE U BBICOKHE
TeMrneparypsl)"

Paznen 5. buosorus B ;ku3HM  |3anuTa Kerca: Npe/ICTaBICHUE

pPEe3yJbTATOB PEUICHUSI KEHCOB
(BBICTYILIEHHUE C NIPE3ECHTALUEH)

OK 01 buorexHosoruu B )Ku3Hu BrinonHeHue keiica Ha aHAINA3

OK 02 KaXJ10T0 MH(POPMALIUU O HAYYHBIX JTOCTHKEHUAX

OK 04 B 00JIACTH F'€HETUYECKHUX TEXHOJIOTHHA,
KJIETOYHOW MH)XEHEPUH, MUIIEBBIX
OnoTexHOIOrHH (110 TpyIIam),
IIPE/ICTABIEHUE PE3YJIBTATOB PEIICHUS
KENCOB

OK 01 [TpomsblmneHHas 6MoTexHoIorus |BbinmonHenue keiica Ha aHANN3

OK 02 nH(pOpMaUU O pa3BUTUH

OK 04 MIPOMBIITUICHHOW OMOTEXHOIOTHH (TI0
rpynnam), IpeJacTaBlIeHUE PE3yIbTaTOB
pELIECHHS KEMCOB

OK 01 CouunanbHO-3TUYECKHE aCIEKThl |BhInosHeHre Keiica Ha aHanu3

OK 02 OMOTEXHOIOT Ui uHpOpMaLKU 00 3TUYECKUX aCHEeKTax

OK 04 pa3BUTHSI OMOTEXHOJIOTHH (110
rpymnnam), IpeacTaBlIeHUE Pe3yIbTaTOB
pELIEeHHS KEeCOB

OK 01 buotexHosoruu u Texunueckue |BbloaHeHHE Keiica Ha aHAINA3

OK 02 CUCTEMBI UH(POPMALIMU O PA3BUTHUS

OK 04 OMOTEXHOJIOTHi C MPUMEHEHUEM

TEXHUYECKUX CUCTEM (TI0 TpyIIaMm),
MPEICTABICHUE PE3YIbTATOB PEIICHUS
KENCOB
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4.2. KoHTPO/IbHO-0LlEHOYHBbIE CPeACTBA MO AUCIUIJIMHE:
4.2.1. BXogHOH KOHTPOJIb.
BxoaHoit KOHTPOJIB

Tema Nel Yuenne o kierke, Tema Ne2 OcHOBBI TeHETHKH U CeJIEKITHH
Bapuant Ne 1

1.Yem xuBbIe OpraHU3MbI OTIMYAIOTCS OT HEXKUBBIX ?
2.Kakuie (pyHKIIUU BBITIOJHSIOT YIJIEBOJIBI B )KUBBIX OpraHU3Max?

Bapuant Ne 2

1.Kakue 61ooruyeckue HAayKH BaM n3BecTHBI? Kakue MCTOAbI UCCIICAOBAHU, IPUMCHACMBIC B

OHOJIOTHH, BEI 3HAETE
2.Kakue (yHKIIUH BBIMIOJIHSIOT )KUPHI B KUBBIX OpraHu3Max?
Bapuant Ne 3
1.Jlaiite onpenenenue kietku. HazoBuTe BaxHEHIIIME OPraHOU bl KIETKH.
2.Ha3zoBute BUJIbI 0€CTIONOTO Pa3MHOKECHHUS.
BapuanTt Ne 4

1.3a cuer 4ero noyyyaroT YIHEPrUI0 aBTOTPO(PHI U reTepoTpodbI?
2.Kakwue (hyHKIHU BBITOTHSIOT OCIKH B )KUBBIX OpraHu3Max?

4.2.2. Texyumui KOHTPOJIb.

BO3HUKHOBEHHMS )U3HU Ha 3emie. DxcnepumeHT JIyn [lactepa.
2 JIocTHKEeHUSI COBPEMEHHOM CEJICKIIUU KYJIbTYPHBIX PACTCHUH, TOMAIITHUX JKUBOTHBIX U
MUKPOOPTaHU3MOB.
Kaprouka Ne3
1 KpyroBopoT BelecTB U MpeBpallieHrue 3HEPTUHU B SKOCUCTEME.
2 TlonoxeHue 4enoBeKka B CUCTEME KUBOTHOTO MHUPA.
Kaprouka Ne4

1 JlokxazarenbCcTBa 3BOIIOLMM OpraHudeckoro mupa. Ilonpasnenenne 3emiau Ha 3pbl U IEPUOJIBI.

2 llenu v 3a1a4u paiMOHAIBHOTO YIPABIEHUS TPUPOIHBIMHU PECYPCAMH.
Kaprouka NeS

1 CocraB 3kocucteM. BumoBast 1 mpoCTpaHCTBEHHAs CTPYKTYpPa SKOCUCTEM.

2 luTomnasma 1 KIeTogHasi MeMOpaHa.
Kaprouka Ne6

1 [Ipunumne! coBpeMeHHON Kiaccudukanuu. [IpuunHbl BBIMUpaHUS BUIOB.

2 3nauenue pador K. JIunnes, XK. b. Jlamapka, B pa3BUTUH SBOTIOINUOHHBIX UJEH B OMOJIOTHH.
Kaprouka Ne7

1 OBomtounonnoe yuenue Y. Jlapsuna. Yuenue Y /lapBuHa 0 ecTeCTBEHHOM 0TOODE.
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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. KinumaTnueckue u reoJIorHyecKrue M3MEHEHUs!.
Kaprouka Ne9
1 ITureBsle CBI3M U UX 3HAYEHHE B DKOCUCTEME. THUIBI DKOCUCTEM.
2 Tlonynsuust — CTpPYKTYpHasl €IMHULA BU/Ia U BOJIIOLIUU.
Kaprouka Nel0
1 ®opMBbI ecTECTBEHHOTO 0TOOPA.
2 buomacca. KpyroopoT BaXHEHIITMX OMOTEHHBIX DJIECMEHTOB.
Kaprouka Nell
1 MexBUI0BbIE B3aMMOOTHOIICHHUS B 9KOCUCTEME: KOHKYPEHIINS, CUMONO03, 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 arpoOIKOCHCTEME.
Kaprouka Nel3
1 Pa3zButue xxu3HM B apxee u nmporepo3oe. Kinnmatuueckre u reojlornyeckiue N3MEHEHUs.
2 OcHoOBHBIE a0UOTHYECKHE (DAKTOPHI CPEIbI M X 3HAUCHUE VIS J)KUBOU MTPUPO/IBI.

Kaprouka Nel4
1 JIBrmKyuiye CUiibl SBOJIIOLHH.

2 CuHTeTHYecKas TCOPHA 5BOJIIOIINHN Pa3Butne l'IpCI[CTaBJ'ICHI/Iﬁ O IMMPOUCXOKICHUHN YCIIOBCKA.

Kaprouka Nel$S
1 I'umotesa darormuremutsr M. . MeuynukoBa.
2 Dkonoruueckue mpoodsieMbl Ouocdepsl.
Kaprouka Nel6
1 DMmOpuonornyeckue 10Ka3aTeIbCTBA MAKPOIBOIIOIUH.
2 PanyoHanbHOE UCNOIb30BaHNE MUHEPAIBHBIX PECYPCOB; 0011e 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 OeH3oia.
Kaprouka Nel9
1 AGuoreHHbI CUHTE3 OpraHndyeckux BemecTB. [ 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 xku3HU B KallHO30€.
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2 BbUOTEXHOJIOTHsA, €€ JOCTUKEHUS U MEPCIEKTUBBI 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 Cuctema pacTeHHMH U )KMBOTHBIX — OTOOPa’KEHUE DBOJIOLIUY.

Kaprouka Ne23
1 Postb 3BOTIOIIMOHHOTO Y4YE€HHUSI B POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO — HAYYHOU
KapTHUHBI MUDA.
2 CoBpeMeHHOE COCTOSIHME NPUPOIHOM cpeabl. [locnencTBus nesTenbHOCTH YEI0BEKA B
OKpY>Karolleu cpeae.

Kaprouka 24

1 buotudeckue GpakTopsl CPeabl.
2 buonoruveckas NpoayKTUBHOCTb 3KOCHCTEM.

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

Kaprouka Ne26
1 Hayunsle 1 conpaibHO — SKOHOMUYECKHE NTpeAnochbUIky Teopun Y. /lapBuHa.
2 Tlonsarue 00 3KoOrH4YecKuX akTopax, AeicTBre (HakTopoB HA opraHu3M. OrpaHUIMBAIOIITUN
(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 Mopdomnoruueckue 3akOHOMEPHOCTH OHOIOTMYECKON IBOTIOIHH.
2 Iloaxo/ibl K yIpaBJI€HUIO TPOMBICIOBBIMH MOMYJIALIUSIMHU.

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 PasBuTHe XU3HU B naneo3oe. KinmMatudeckue 1 reoornyeckine N3MEeHEeHHMSI.
Kaprouka Ne31

1 [NaneoHnTONMOTMYECKUE TOKA3ATEIHCTBA IBOTIOIIUN

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

1 CenbCKOX035CTBEHHOE 3arpsi3HEHUE.

2 JIBM>KylIUE CUIIBI aHTPOIIOT€HE3A.
Kaprouka Ne32
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o

1 IonsiTue 06 sKoNOrHUEcKUxX akTopax AeHcTBUE PaKTOPOB Ha opraHu3M. OrpaHHYNBAIOIINI
(haxTop.
2 DOMOpHUOJIOrHYecKHe 0Ka3aTeIbCTBA MAKPOIBOIIOIUH. [laieoHTOIOrHYEeCKHEe JOKA3aTeIbCTBA
Kaprouka Ne33
1 Dkonorus Kak HayKa U €€ 3aJlauu.
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 HEXKUBOUM NPUPOIBI

b — o mpoucxoxaeHuu 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' — xpaHeHue HacIeICTBEHHOM H(OpMAIIUN

JIMnuabl B KJIeTKe He BHINMOJHAIOT (PYHKIM IO
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' — mykiieoTnioB

Beiiku, yBesiuuuBawime CKOPOCThL XUMHUYECKUX PeaKkuil B KJIeTKe
A — TOpMOHBI

b — depmenTrr*

B — BuTaMuHbI

I' - mporenHsl

JHepreTu4ecKuii 00MeH — 3T0
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10.

11.

12.

13.

A — COBOKYITHOCTb XUMUYECKHUX PEAKLIUN B KIETKE
b — cOBOKYMHOCTH OpraHUYECKUX BEIIECTB U3 YIIIEKUCIIOTO T'a3a U BObI
B — COBOKymHOCTH peakiuii OKHCJICHHUS OPraHMYECKUX BEIIECTB B KIETKE, MIYIIMX 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 MHAMBUIYAJIBLHOTO PA3BUTHSA OPraHU3MOB, HAUMHAIOIIHIICS C ONJIO0TBOPEHUS
H 00pa30BaHUA 3UTOTHI H 3aKAHYMBAKUINIICA CMEPTHIO, HA3BIBACTCH
A — oHTOTEHE30M*
b — sMOproHaNBHBIM TIEPUOIOM
B — nocTaMOpHoHaIbHBIM EPUOIOM
I' — punorenezom
Ilepron, KOTOpPBI HAYMHACTCH IOCJE POXKIACHUS WM BbIX0AA 3apoAbIlIa M3 sANLA U
3aKAHYUBAETCS CMEPTHIO OPraHU3Ma, Ha3bIBaeTCsl
A — 5MOpHUOHABHBIM
b — npsambIM pa3zBuTHEM
B — onTOorenesom
I' — mocTamOproHanbHEIM™*
IIpu npsiMmom pa3BUTHH BHOBb, NOSIBUBLIMICSI OPTraHU3M
A — oTJIMYaeTcs OT POAUTEIHCKOTO opranusmMa ¢hopmoii Tena
b — moxox Ha poauTenbekuit*
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 — npoxoauT psia 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 MOJUNENTHAHON Lemn
A — mepBuYHas CTpyKTypa Oenka™

b — BropuuHnas crpykrypa Oenka

I' — TpeTndHas cTpykTypa Oenka

J1 — yeTBepTHYHAs CTPYKTYypa Oenka
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14. IInasmaTnuyeckast MeMOpaHa B OTJINYHE OT KJI€TOYHOH 0007109KH
A — obnamaeT u30upaTebHON TPOHUIIAEMOCThIO™®
b — [lonHOCTHIO MpOHUIIAEMA JIJIS1 PAa3JIUYHBIX 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' — sapbimkax

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.I1pu3HaK, KOTOPbIH BHEIIHE Y MOTOMCTBA He NMPOABJISCTCS
A- pereccuBHBIN*
b- noMmuHaHTHEINI
B- rerepo3urorHsIit
I'- roMO3UrOTHBIN
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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 cBOICTBO BCEX OPraHU3MOB NPHOOpPETAaTh HOBbIE MPU3HAKH

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 yeJioBeKka B COMATHYECKHX KJIETKAX KEHCKOI0 OPraHM3Ma 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. MoJuiexyaa IHK B orinuue or PHK umeer Bujg

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 — ueTBepTHUHAas CTpYKTypa Oenka*

38.B3anmHoe pacnosiokeHHMe B TMPOCTPAHCTBE HECKOJbKHMX Ieneid, COCTABJISIIOIIUX

0eJIKOBYIO MOJIEKY.TY
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A — mepBUYHas CTPYKTypa Oenka

b — BropuuHas cTpykrypa Oenka

I — TpetnuHas cTpykTypa Oemnka

J1 — ueTBepTHUHAs CTPYKTypa Oenka*

39. ®@ynkuus moJaexkyabl JHK

A- XpaHeHHe U niepeiaya HacaeICTBeHHOW nHpopmanun™
b- 3anacaromas

B- sneprernueckas

I'- ctpykTypHas

40. @yHKIMSA MJ1A3MATHYECKOI MeMOPaHbI

A- cuHTe3 Genka

b- cunTes JIHK

B- dhopMupoBaHus KIETOYHOTO siipa

I'- mocTymiieHue BEMeCTB B KIETKY M UX BBIJCICHHUE U3 KIETKU™
41. ®oTocHHTE3 MPOUCXOIUT 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- muTommnasma

I'- MuTOoXOHIpUH

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

b- anpa

B- xnetouyHo# 0005109KH*

I'- MutoxoHIpHit
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47. Opranu3msl, MoJy4Yaroliue roToBble OpraHuvecKue BemecTBa ¢ MUy
A- IpOKapHOTHI

b- sykapuotsl

B- rereporpodnr*

I'- aBTOTpO(DBI

48. Undopmanus u3 siApa K pudocoMam J0CTABJSIOT 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 mMbImu B 010BBIX KJeTKax 1o 20 XxpoMmocoM, a B COMaTHYeCKHUX 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 eHTpax NpOUCX0XKICHHSI KyJIbTYPHBIX PACTCHHM.

. OCHOBHBIE METO/IBI CEIECKIHH.

. .BHOTEeXHOMOTUY B TPOMBIIIIIEHHOCTH

. buoTtexHoorus, ee JOCTHKEHUS U IEPCIIEKTUBBI Pa3BUTHS.

. HayuHble 1 conmalibHO — SKOHOMUYECKHE TpeAnockulky Teopun Y. JlapBuHa.

00N N L W

. OBomonmonHoe yuenue Y. JlapeuHa.

9. Yuenue Y JlapBruHa 0 €CTECTBEHHOM OTOOpE.

10. ®opmbI 6OpBOBI 3a CYIIECTBOBAHHE.

11. ®opMbI €CTECTBEHHOTO OTOOpA.

12. Posib 3BOJTIOLMOHHOTO yueHUsl B GOPMUPOBAHUN COBPEMEHHON €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 BUA000pa30BaHUY.
18. OMOpuoornueckre J0Ka3aTeIbCTBA MAaKPOIBOIIOIHH

19. TTaneoHTONOTMYECKHE JOKA3ATEIHCTBA

. 3nauenue pabdor K. Jlunes, XK. b. Jlamapka, B pa3BUTUU 3BOJIIOLMOHHBIX UEH B OMOJIOTHH.
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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.

Buonoruueckuit mporpecc u OMOJIOTHUECKHUI perpecc.

Mopdororuueckue 3aKkOHOMEPHOCTH OMOIOTUYECKON 3BOIOLINH.

Teopust BOSHUKHOBEHMS )KM3HU Ha 3eMJIE.

Oxcnepument Jlyu [Nactepa.

AOHMOreHHbIN CUHTE3 OPraHUYECKUX BEILECTB.

I'unoresa A. U. OnapuHna.

I'unoresa daromuremnsr M. M. Meunukosa.

Jloka3aTenbCcTBa 3BOIIOLMM OPTaHUYECKOTO MUPA.

[onpaznenenne 3emiau Ha 3pbl U IEPUOJIBI.

Pa3BuTHe )u3HU B apxee U nmporepo3oe. KnumaTuueckue u reoornueckue N3MeHEHUsI.
Pa3Butue xu3Hu B nasneosoe. Knumarnueckue v reojorndeckue 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 aHTPOTIOTECHE3a.
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 a0HOTHYECKHE (DAKTOPBI CPEIBI U X 3HAYCHUE JIJIS YKUBOW TIPUPOIBL.
buotnueckue GakTopsl cpenbl

ITonsiTre 00 3KOJIOrMUECKUX CHCTEMAX.

Cocras skocucTeM. BunoBas u mpocTpaHCTBEHHAsI CTPYKTYpPa SKOCUCTEM.

KpyroBopot BemecTs 1 npeBpalieHue SHEPTUU B SKOCUCTEME.

ITumeBble CBSI3M M UX 3HAYCHUE B DKOCHUCTEME.

THIBI BKOCHUCTEM.

buosornueckas npoayKTUBHOCTh SKOCUCTEM.

[ToHATHE YKOJTOTHYECKOTO PABHOBECHS.

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

HapasuTU3M.

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

EcTecTBEeHHBIC 3KOCUCTEMEBL H X NUCIOJIL30BAHUE.
Ob1ee npencTaBieHne 00 arpo3KOCUCTEME.
ITouBa — rnaBHbBINA pecypc arpO3KOCUTEMBI.
DKonorus JKHUBOTHOBO/ICTBA.
CenbCKOXO03SIICTBEHHOE 3arpsi3HEHUE.
DHeprocOepexeHUe B CEIbCKOM XO03sIHCTBE.
I'opoackue 1 IpOMBIIIUIEHHBIE SKOCUCTEMBI.



62. Yuenue B. . Bepnazackoro o 6uocdepe.

63. Poub )XUBBIX OpraHu3MoB B Ouocdepe.

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

65. CoBpeMEHHOE COCTOSIHUE MPUPOTHON CPEJIbI.

66. [locnencTBus 1eATENILHOCTH YeJIOBEKa B OKpY>Karollel cpene.

67. DKoJIoru4ecKue mpooeMbl OMoChephI.

68. Bo3zeiicTBre MPON3BOCTBEHHON JEATENILHOCTH B 00J1aCTH cBOel Oyaylieit npodeccun Ha
OKPY’KaIOMIYIO Cpeay.

69. Llenu 1 3a1aun pallMOHAIBHOTO YIIPABJICHUS IPUPOJAHBIMHU pECypcCaMH.

70. Ilogxoapl K yNpaBiIeHUIO MPOMBICIOBBIMU MOMYJISALUIMH.

71. Ilogxoapl K yPaBIEHUIO CETLCKOX035MCTBEHHBIMUA SKOCUCTEMAMMU.

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

73. buoHMKa KaKk OJHO U3 HANPaBICHUNA OUOIOTUN U KHOCPHETHUKH.

74. IIpyHUIUOBI U IPUMEPHI UCTIOJIb30BAHMS B X035IICTBEHHOM /1€ TEIbHOCTH YeJIOBEKa
MOp(pOoDYHKIIMOHATLHBIX YePT OpraHu3allui PACTEHUN U )KUBOTHBIX.
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