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1. OBIIIAA XAPAKTEPI/ICTPIKA}"IEBHOFI PABOYEN TPOI'PAMMBI
OBHIEOBPA30OBATEJIBHOU JUCHUIIJINHBI «BUOJIOT USI»

1.1. MecTo AucuMININHBI B CTPYKTYpe o0pa3oBaTteinbHoii nporpammsbl CITIO

OobmeobpazoBatenbHas yueoHas nucuuruimaa OY /1. 13 buonorus sisisiercs
00s3aTeNbHOM YacThio 00111€00pa30BaTeIbHOIO IIUKIa 00pa30BaTEIbHON MPOrPaMMBI B
cootBercTBUM ¢ PI'OC no cnenuansHoctu 35.02.01 JlecHoe u neconapkoBoe X03s1CTBO

1.2. llenu 1 muIaHUpYyeMBble Pe3yJbTAThI 0CBOEHUS AU CHUILINHBI:
1.2.1. leau (M cUMINHBI

Heab: dopMupoBaHue y CTYACHTOB MpPEACTABICHUS O CTPYKTYPHO-(PYHKIIMOHATHHON
OpraHu3allii >KUBBIX CHCTEM DPAa3HOTO paHTa KaK OCHOBBI MPUHATHSA PEIICHUA B OTHOLICHUU
00BEKTOB >KUBOM MPUPOJIBI U B IPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3amaun:

1) chopmMupoBaTh MOHUMAHUE CTPOCHHS, MHOTOOOpa3usi 1 0OCOOEHHOCTEH JKUBBIX CHCTEM
pa3HOro YpOBHSI OpraHU3alllH, 3aKOHOMEPHOCTEH MPOTEKaHHs OMOJIOTUYECKHX IPOIECCOB H
SBIIGHUA B OKpYyXKalolleid cpeae, LEJIOCTHOW HayyHOW KapTHHBI MHpa, B3aUMOCBSI3H U
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMCHHUS OINPEACISATH )KUBbIE OOBEKTHI B MPHUPOJIC; MPOBOAUTH HAOIIOACHHS 32
HKOCHCTEMaMH JIJIs BBISBIICHHS €CTECTBEHHBIX H AHTPOIIOTEHHBIX H3MEHEHUH, HHTEPIIPETHPOBATH
pe3ynbTaThl HAOMIOICHUH,

3) copMupOBaTH HABBIKHU MPOBEACHUS MPOCTEUIINX OMOIOTHIECKUX IKCIIEPUMEHTATBHBIX
UCCIIEIOBaHUM ¢ coOmrofieHneM TpaBui Oe3omacHOro oOpamieHuss ¢ OO0BbEKTaMUu H
000pyI0BaHUEM;

4) pa3BUTH yMEHHUS HUCTIOIH30BATh HHGOPMAIIHUIO OMOTOTHUYECKOT0 XapaKTepa U3 Pa3uyHbIX
HMCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3HPOBATH IIOCIEJACTBUS CBOCH AESATENBHOCTH TIO
OTHOIIICHHIO K OKPYKAIOIIEeH cpefie, COOCTBEHHOMY 3/I0POBbIO; 000CHOBHIBATH M COOIIOIATH MEPHI
npoUIaKTUKU 3a00JIeBaHUN.

6) cdopMupoBaTh TOHMMAaHWE 3HAYMMOCTH JIOCTIDKEHUH OWOJIOTHYECKON HAyKu W
TEXHOJIOTHI B MPAKTUYECKOM JEATENbHOCTH YEJIOBEKa, PA3BUTUU COBPEMEHHBIX MEIHIIMHCKHX
TEXHOJIOTHI U arpoOMOTEXHOJIOTUH.



1.2.2. Ilnanupyemble pe3yJIbTaThl 0CBOCHHS 001e00pa3oBaTenbHON yueOHoM qucuunianabl OY1.13 BuoJsorust B COOTBETCTBHH €
®I'OC CIIO u Ha ocHoBe PI'OC COO

Kon u Inanupyembie pe3yJibTaThl OCBOEHHUS U CHUIIIUHBI

HaNMEHOBaHHe

q’OPM“pyeM”UX O6mue’ JIucuMIIMHAPHbIE

KOMIIeTeH Ui
OK O01. Bsibupats | JIuunoctHele pe3ynbTaThl JODKHBI oTpaxarb B uacTtd: | [IP6 1. CopMupoBaHHOCTH 3HAHMH O MECTE€ U POJH OHOJOTHU
crocoObl  pelIeHus | TPYAOBOTO BOCIIUTAHUS: B CHUCTEME HAy4yHOIO 3HaHMs;, (YHKIMOHAIBHOW TI'PaMOTHOCTH
3a7a4 - TOTOBHOCTh K TPYIy, OCO3HAHHE IICHHOCTH MAacTepCTBa, | YEJIOBEKa JUIA PELICHHS KU3HEHHBIX MPOOIIEM.
npodecCUOHANBHON | TpyHoitooue; I1P6 2. CdopMHpPOBaHHOCTb YMEHHs PACKpbIBaTh COJEpKaHUE
JeSITETbHOCTH - TOTOBHOCTh K aKTHBHOH JESATEILHOCTH TEXHOJOTUYECKOH | OCHOBOIOJATAIONIMX OHOJIOTUYECKMX TEPMHUHOB W TOHSATHI:
IPUMEHUTEITBHO u COLIMAIbHOM HaIpaBJIEHHOCTH, CHOCOOHOCTH | XW3Hb, KJIE€TKa, TKaHb, OpraH, OpPraHW3M, BUJ, HOMYJISALMS,
K Pa3IMYHBIM | HHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSTENFHO BBITIONHATH | SKOCUCTEMa, OMOIIeH03, Onocdepa; MmeTabonmn3M (0OMEH BEIIeCTB
KOHTEKCTaM TaKylo JesITeIbHOCTD; U IpeBpallleHue BHEpruM), TIoMeocTa3d (caMoperyisius),

- UWHTEpeC K pa3uyHbiM cdepaM mpodecCHOHATBHON
JIEITEILHOCTH.

MeTtanpenMeTHbIe Pe3yIbTaThl JOJDKHBI OTPaXKaTh:
OBnazneHue yHUBEPCAIbHBIMH Y4€OHBIMH MO3HABATEIBHBIMU
JIEHCTBUSIMH:

a) 6a30BBIC JIOTHYECKHE JICHCTBUS:

- CaMOCTOSITEJIGHO (DOPMYJIHPOBATh W aKTYaJM3HPOBATH
po06yieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATH CYNICCTBECHHBIM MPH3HAK WM OCHOBaHUS
JUIsL CPaBHEHMsI, KIIacCU(DUKALIUU U 0000IICHHUS;

- OIPEIEIIATH LEJIH e TEIIBHOCTH, 3a/1aBaTh TapaMeTPhl

Y KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHUS

B PacCMaTPUBAEMBIX SIBJICHUSX;

OuocuHTe3 Oelika, CTPYKTypHAasi OpraHU3alUsl >KUBBIX CHCTEM,
JIMCKPETHOCTb, caMoperyJIsLus, CaMOBOCIIPOU3BEICHUE
(penpomykius), HAaCJIEACTBEHHOCTD, W3MEHYUBOCTD,
SHEPro3aBUCHMOCTb, POCT U pa3BUTHE, YPOBHEBAsi OpPraHU3aLIHSI.

I1P6 3. CdopMHpOBaHHOCTH YMEHHsI PACKPBIBATh COJEPIKAHHE

OCHOBOMOJIATalOMMX  OUOJNIOTUYECKUX TEOPHH H  TUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOIMOHHOM,
MIPOUCXOKICHUS )KM3HU U YEJIOBEKa.

[1P6 4. CdopmupoBaHHOCTH YMEHUS PacKpbIBaThH

OCHOBOTOJIaratome ONOJIOTUYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH
(' Menpensa, T. Moprana, H.W. BasunoBa, 3. I['ekkemns,
®. Mrwomnepa, K. bapa), rpanuipl ux NpUMEHUMOCTH K KUBBIM
cucTeMam.

I1P6 5. IlpuoOpereHue OmMbITa MPUMEHEHHS OCHOBHBIX METOJIOB
HAYYHOTO TO3HAHMSI, UCTIOJIb3YEMBIX B OMOJIOTHH: HAOJFOICHUS

! YkaspIBaloTCs TMUHOCTHBIC 1 MmertanpenmetHbie pe3yabratsl u3 @PT'OC COO, B hopMUpOBaHHH KOTOPHIX y4acTBYeT 0011eo0pazoBaTelibHas IMCIUILI HA.
2 luctunuHapHsie (MPeIMETHBIE) PE3YNIbTAThl YKa3bIBAKOTCA B COOTBETCTBUM C MX TONHBIM nepeureM Bo ®T'OC COO. [IpeamerHble pe3ybTathl 6a308oro yposHs (ITPG)
aymepytotcs B cootBeTcTBHM PI'OC COO (Ilpuka3z Muno6prayku Poccun ot 17.05.2012 Ne 413 (pemakums ot 27.12.2023 1.).




- BHOCHTH KOPPEKTHBBI B
COOTBETCTBUE PE3YyJbTATOB
MOCJIEACTBUI JISSITEIbHOCTH;
0) 60a30BbBIC UCCIICI0BATEIILCKUE ICHCTBUS:

- BJIQJICTh HaBBIKAMH YUEOHO-UCCIIeIOBATEIILCKON

U TPOCKTHOW JESITEIbHOCTH, HABBIKAMU pa3pelICHUs
npo0Jem;

- BBISIBJIATH IPUYUHHO-CJICJICTBEHHBIC CBA3U

Y aKTyaJIM3UPOBATh 3a/1a4y, BBIJIBUTATh TUIIOTE3Y

€e pelUIeHHs, HAXOAWTh APTYMEHTHI ISl JIOKA3aTeIhCTBA
CBOMX YTBEPXKICHHMH, 3a/aBaTh IMapaMeTPbl W KPUTCPUHU
peleHus;

- aHAJIM3MPOBATh IIOJIYYCHHBIC B XOJE pCIICHUS 3a1add
pe3yabTaThl, KPUTHYECKH OILCHUBATh HX JIOCTOBEPHOCTH,
MIPOTHO3MPOBATh H3MECHEHUE B HOBBIX YCIIOBHSX;
pa3pabareIBaTh TUIAH PEHICHHS IPOOJIEMBI C YIETOM aHAN3a
UMEIOIINXCS MAaTEPUATBHBIX U HEMATEPHATBHBIX PECYPCOB;
-- YMETh MTEPCHOCUTH 3HAHUS B TIO3HABATEIHHYIO

Y TIPAKTUYECKYIO 00JIaCTH )KU3HECSITSIBHOCTH,

- yMeTh WMHTEIPHPOBATH 3HAHHS W3 Pa3HBIX MPEIAMETHBIX
obnacreii;

- BBIABUTATh HOBBIC HJCH, IMpeHaraTh OPUTHHAILHBIC
MOJIXO/IbI U PELICHUS

JCATCIIBHOCTh, OIICHUBATH
nejriM, OLCHUBATH  PUCKHU

Y OTHMCAHUS KUBBIX CHCTEM, MIPOIIECCOB U SBJICHHUI; OpTraHU3aInN
U TIPOBEJCHUS OUOJOTHUECKOTO HKCIIEPUMEHTA, BbIJIBHKECHUS
THIIOTE3, BBISIBICHUS 3aBHCHMOCTH MEXAY HCCIETyeMBbIMA
BEJIMYMHAMU, OOBSICHEHUS HOJy4EeHHBIX pe3yabTaToB
u  (QopMymupoBaHHS BBIBOJAOB C WCIOJIB30BAaHHEM HAayYHBIX
MIOHATHN, TCOPUU U 3aKOHOB.

I[TP6 6. ChopMHpPOBAaHHOCTh YMEHHMsI BBIJCIATH CYIIECTBEHHBIC
NPU3HAKH ~ BHUPYCOB, KJETOK  NPOKApUOT U  IYKApHOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OMOreoLeHO30B M HKOCUCTEM; OCOOEHHOCTH IPOLECCOB OOMEHa
BEIIECTB M TIPEBPAICHHUS DSHEPrUM B KIETKe, (oTocuHTE3a,
TUTACTUYECKOTO M SHEPTeTHYECKOro 0OMEHa, XeMOCHHTE3a, MHTO03a,
MeHo3a,  OIUIOJOTBOPEHHS,  Pa3BUTHA W  Pa3MHOXEHHUS,
WH/IMBUYaIbHOTO PAa3BUTHS OpraHu3Ma (OHTOreHe3a), OOphObI 3a
CYIIECTBOBaHHME, E€CTECTBEHHOTO O0TOOpa, BHI000pa30BaHUS,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpele OOMTaHWs, BIMSHUS
KOMIIOHCHTOB ~ 3KOCHCTEM, AQHTPOITIOTEHHBIX ~ W3MCHCHHIA
B DKOCHCTEMaX CBOEI MECTHOCTH,

KpYyroBOpOTa BEIIECTB U MPEBpAICHUE SHEPTHU B Onocdepe.

[1P6 7. CdpopmMupoBaHHOCTb YMEHUS MPHUMEHSTH MOJIYYEHHbIE
3HAHUS Uil OOBSCHEHHS] OMOJIOTUYECKUX TPOIIECCOB U SIBIICHHIA,
TUTSL IPUHSITHS TPAKTHYECKUX PEIICHUH B TOBCETHEBHOM KU3HU

C 11eTbi0 o0ecrieueHust 0€30MacCHOCTH CBOETO 3/I0POBbS U 3J0POBbS
OKPYXKAIOIIUX JIIOACH, COOJIIOIeHHsI 3A0pOBOTO OOpa3a >KH3HU,
HOpPM I'paMOTHOTI'O MOBEJICHUS B OKpYXaroLIeil MPUPOJHOH cpene;
MOHAMAaHWE  HEOOXOIUMOCTH  HCIOJB30BAHMUSA  JOCTIDKECHHM
COBPEMEHHOM OMOJIOrMM M OMOTEXHOJIOTUH ISl PAllMOHAIBLHOTO
MPHUPOJIOTIOIE30BAHHS.

ITP6 8. CdhopMHUPOBAaHHOCTH YMEHHUSI peliaTh OHOJOTHYECKHE
3aJ1a4, COCTABISITh TCHOTHITMYCCKIE CXEMBI CKPEIIUBAHHS

JUIL pa3HbIX THUIIOB HACJIEJOBAaHUS NPU3HAKOB Y OPraHU3MOB,
COCTaBIITh CXEMBI MIEPEHOCA BEIISCTB M SHEPTHU B HKOCHCTEMAX
(1enu nuTaHus, MUIIEBbIC CETH).




I[IP6 9. CdopmupoBaHHOCTP yYMEHHH KPUTHYECKU OICHUBATH
uH(pOpMaIMI0 OMOJOTHYECKOTO  COJACPIKAHMS, BKIIOUYAIOILIYIO
TICEBJIOHAYYHbIC 3HAHUS W3 Pa3MYHBIX HCTOYHHKOB (CpeacTBa
MaccoBoil WHGOpPMAIUM, HAYYHO-TIONYJSPHBIE MaTepUabl);
UHTEPIPETUPOBATH ITHYECKUE aCTIeKTHI COBPEMEHHBIX
WCCEOBaHW B OWOJIOTMH, MEIWINHE, OHOTEXHOJOTHH;
paccMaTpuBaTh  TJIOOAJBHBIE  OKOJIOTHUECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIIEHUIO K HUM
COOCTBEHHYIO TIO3UITHIO.

IMTP6 10. CdopmupoBaHHOCTH YMEHHI CO3/1aBaTh COOCTBEHHBIE
MUCHbMEHHBIC M YCTHBIC COOOIICHUS Ha OCHOBE OMOJOTHYECKOU
uHpOpMaMid W3  HECKOJBKUX  HCTOYHHUKOB,  TPaAMOTHO
WCTIO0JIb30BaTh MOHATHHHBIN anmapaT OHOJIOTHI

OK 02.
Hcnonb3oBaTh
COBpPEMEHHbIE
CpelncTBa  TOMCKa,
aHaM3a

U HMHTEPIpETanuu
uHpOpMaLUU

U MHPOpPMAaIOHHBIE
TEXHOJIOTHH ISt
BBINOJIHEHUS 337134
npodeccuoHamTbHOU
JESITeTbHOCTH

JINYHOCTHBIE PE3YNbTaThl JOJKHBI
[IEHHOCTH HAyYHOTO ITO3HAHMS:
-c(pOpMUPOBAHHOCTH MMPOBO33PEHHSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHOM
NPAaKTUKM,  OCHOBAaHHOIO  Ha  JWalore  KYJIbTYp,
CTIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B MOJIMKYJIBTYPHOM MUDE.

MertanpenMeTHbIe Pe3yIbTaThl JODKHBI OTPAKaTh:
OBnazieHne YHUBEpPCAIbHBIMUA Y4€OHBIMU ITO3HABATEILHBIMHU
NEUCTBUSIMU:

B) paboTa ¢ uHpopmManueii:

OTpaXaTb B YaCTHU:

- BJaJeTh  HaBbIKAMM  TOJYy4YeHHs  UHOpMaALUU
W3  HWCTOYHUKOB  pa3HbIX  THUIOB,  CaMOCTOSITEIbHO
OCYIIECTBIISITh MIOUCK, aHaJIu3, CUCTEMaTH3aI1I0

Y MHTEpHpeTanuio WHPOPMALUU PA3JIMYHBIX BUIOB U (HopM
NIPEACTaBICHUS;

- OLIGHUBATh JOCTOBEPHOCTbH, JIETUTUMHOCTH WH(pOPMALUH,
€€ COOTBETCTBUE IPABOBBIM U MOPAJIBHO-ITUYECKUM HOpMaM

I1P6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POIH OMOJIOTUN

B CHCTEME HAy4YHOTO 3HaHUs; (YHKIMOHAIBHOW TPaMOTHOCTH
YeJIOBeKa ISl PELIeHHUs )KU3HEHHBIX MTPOo0JIeM.

I[1P6 7. CdpopmMupoBaHHOCTH YMEHUS MPHUMEHSTHh MOJIYYEHHbIE
3HaHUS Ul 00BSACHEHHsS] OMOJIOTUYECKUX MPOIIECCOB U SBIICHHIA,
TUTSL IPUHSITHS TPAKTHYECKUX PEIICHUH B TOBCETHEBHOM KU3HU

C 11eTIbI0 oOecrieueHust 0€301MacCHOCTH CBOETO 3/I0POBbS U 37I0POBbS
OKPYXKAIOIIUX JIIOACH, COOJIIONeHHsI 3A0pOBOTO OOpa3a >KH3HH,
HOPM I'PaMOTHOTO IIOBEJICHUS B OKPYKAIOLIEH MIPUPOJHOU Cpene;
MOHMMAaHWE  HEOOXOJUMOCTH  HCIIOJIb30BAHUS  JOCTHXKEHUI
COBPEMEHHOM OMONIOTMM M OWOTEXHOJIOTUH I PallMOHAIBLHOTO
MIPUPOIOTIOIB30BAHUS.

IMIP6 10. CdopmupoBaHHOCTH YMEHHI CO3/1aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OHOJIOTHYECKOM
WHPOpPMALIMM W3  HECKOJNbKUX  HMCTOYHHUKOB,  TPaMOTHO
WCIIOJIb30BaTh MOHATHIHBIN anmapaT OuoIoTuu

OK 04. 3¢ddexTuBHO
B3aMMO/ICHICTBOBATh
1 paboTath

JImuHOCTHEIC pE3yJIbTaThl MHOJDKHBI OTpaXaTb B YaCTH!:
OECHHOCTU HAYYHOI'0 IIO3HAHHA: OCO3HAHUC [CHHOCTU
Haquoﬁ ACATCIIbHOCTH, TOTOBHOCTDH OCYHICCTBJIATH

ITP6 5. IIpuobOpereHne ompiTa MPUMEHEHHST OCHOBHBIX METOJIOB
HAyYHOTO MMO3HAHUS, UCTIOIB3YEMbIX B OMOJIOTUHN: HAOIIOICHUS |
OTMMCAHUS )KUBBIX CUCTEM, MIPOIIECCOB U ABICHUI; OpraHU3aluu u
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B KOJJIEKTUBE MIPOEKTHYIO u HCCIIEI0BATENbCKYIO NeSITENIbHOCTh | MPOBEICHUsI ~ OMOJIOTMYECKOTO  OKCIIEPUMEHTA,  BBIJIBHKEHUS
Y KOMaHie VMHAWBHUAYAJIBHO U B TPYIIIE. TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXIY MCCIEAYEMBIMU

MeTtanpeameTHble pe3yabTaThl JOJKHBI OTPaXKaTh: BEJIMUYMHAMU, OOBSICHEHHSI IOTYYEHHBIX PE3YJIbTaTOB

OBnanenue YHUBEpCAJIbHBIMU KOMMYHHUKATHBHBIMH | U (DOpMYTUpOBaHMS BBIBOJAOB C HCIOJIB30BAaHHUEM HAay4YHBIX

TNIEUCTBUSIMU: TOHATHUM, TEOPUI U 3aKOHOB

0) COBMeCTHas JICSITCIILHOCTD:

- IOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHON

Y MHIUBH1YaJIbHON paboTHI;

- INpUHUMATh  LEIM  COBMECTHOM  JEATEILHOCTH,

OpPraHMU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS

0 €€ JOCTHKEHHUIO: COCTaBIATh IUIAaH  JCHCTBHH,

pacupenenarb pojid C y4ETOM MHEHMH YYaCTHUKOB

00CyX/1aTh pe3yJbTaThl COBMECTHOM padoThI
OK 07. | JInuHOCTHBIE pE3yNbTaThl JOJDKHBI OTpaxarb B uyactu: | [IPO 5. IIpnoOpeTeHue ombITa NMPUMEHEHHs OCHOBHBIX METOIOB
CopnelicTBOBaThH 9KOJIOTMYECKOTO  BOCHUTAHMUS: -  CQPOPMHPOBAHHOCTH | HAYYHOTO MMO3HAHUS, UCIIOIb3YEMbIX B OMOJIOTHH: HAOTIOACHUS
COXPAHEHHUIO 9KOJIOTHYECKOM KYJIBTYPbl, IOHUMAHUE BIMSHUS COLMAIBHO- | U OMMCAHMS KHUBBIX CHCTEM, ITPOLIECCOB U SIBICHUN; OPTaHU3ALAN
OKpYKaromen SKOHOMHUYECKHUX MPOLIECCOB Ha COCTOSIHUE IPUPOTHOM U TPOBEACHHUS OHOJOTUYECKOTO HKCHEPUMEHTA, BBIIBHKEHUS
cpenpl, U COIMAJIbHOM Cpelbl, OCO3HAHUE IJI0OATBHOTO XapakTepa | TMIOTE3, BBIABICHUS 3aBUCUMOCTH MEXIY HCCIETYyeMbIMH
pecypcocOepexeHr | 3KOJOTHYEeCKUX IpoodsieM; BEJIMUYMHAMU, OOBSICHEHHSI IOTYYEHHBIX PE3YJIbTaTOB
10, NPUMEHSTH | - IJITAHUPOBAHUE U OCYIIECTBJICHUE ICHCTBUI B OKpyKatoliel | 1 (HOpMyIHpOBaHUS BBIBOJOB C HCIOJB30BAaHMEM HAaYYHBIX
3HAHUS Cpele Ha OCHOBE 3HAHMs LEJNeHd YCTOMYMBOIO DPA3BUTHS | NOHATUMN, TEOPUN U 3aKOHOB.
00 U3MEHEHUHU | YEJIOBEUECTBA; I1P6 6. ChopMHPOBAaHHOCTh YMEHHSI BBIIEIATH CYIIECTBEHHBIC
KJIUMaTa, NPUHLHKIBI | - AaKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BpEX | IPU3HAKK  BHPYCOB, KICTOK  IIPOKAPUOT M JYKAPHOT;
OepesKIMBOTO OKpY>KaloIllel cpene; OJTHOKJIETOYHBIX U  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
IIPOU3BOJCTBA, - YMEHHE IPOTrHO3UPOBATH HEOIArONPUATHBIE SKOJIOTMUECKHEe | OMOreO0€HO30B U 3KOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
3P PEeKTUBHO MOCTICICTBUS PEANPUHUMAEMBIX ICHCTBUHM, MPEAOTBPAIATh | BEIIECTB W MPEBpAIICHUS SHEPrHM B KIETKE, (HOTOCHHTE3a,
JEUCTBOBATh UX; IJIACTUYECKOTO M SHEPIreTUUECKOro 0OMEHa, XeMOCHHTE3a, MUTO034,
B Ype3BbIUYANHBIX | - pacIIMpPEeHHE ONbITa JACSITEIbHOCTH JKOJIOTUYECKOM | MEH03a,  OIUIOAOTBOPEHHUS,  pa3BUTUS U Pa3MHOXKEHUS,
CUTYyaLUsAX HaIPABJICHHOCTH. WH/IMBUYaIbHOTO Pa3BUTHS OpraHn3Ma (OHTOreHe3a), 00pbObI

MeTtanpeameTHble Pe3yabTaThl JOJKHBI OTPaXKaTh: 3a CyIIECTBOBaHHME, €CTECTBEHHOTO OTOOpa, BUA00Opa3OBaHMUS,

OBnanenune YHHUBEPCAJIbHBIMU KOMMYHHKATHBHBIMH | IPUCIOCOOJIEHHOCTH OPraHM3MOB K CpeAe OOWTaHus, BIMSHUS

NEeNCTBUSAMU: KOMIIOHEHTOB 9KOCHUCTEM, AQHTPOINOTEHHBIX M3MEHEHUH

0) cCOBMeCTHas ICSITCIILHOCTD:

B SKOCHCTEMaX CBOEH MECTHOCTH,
KPYTOBOPOTA BEIECTB U NPEBpAIICHNUE SHEPTUH B buocpepe.
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- HOHUMATh UM HCIIOJIB30BATH HpeI/IMYH_[eCTBa KOMaH}IHOﬁ
Y MH/IUBUIYaJIbHOU paboThI;

- MPUHUMATH e COBMECTHOM JESITEIIBHOCTH,
OpraHHU30BHIBAThH U KOOPJMHHUPOBATH JICUCTBUS
Mo €€ JOCTH)KCHUIO: COCTaBIIATh INIaH  JICHCTBHI,
pacnpeneniaTh pold C y4EeTOM MHEHHHA YYaCTHHUKOB
00CYyX/1aTh pe3yabTaThl COBMECTHOM pabOTHI

I[1P6 7. CdpopmMupoBaHHOCTH YMEHUS MPHUMEHSTH MOJIYYECHHbIE
3HaHUS Ul 00BSCHEHUs] OMOJIOTUYECKUX MPOLECCOB U SIBJICHUM,
JUI TIPUHSATHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM >KHU3HU
C 11eTIbI0 o0ecrieueHust 0€30MacCHOCTH CBOETO 3/I0POBbS U 370POBbS
OKPYXKAIOIIUX JIIOACH, COOJIIONeHHsI 310pOBOTO OOpa3a >KH3HH,
HOPM T'PaMOTHOTO IOBEJICHUS B OKPYKAIOLIEH MPUPOAHON CPEAE;
MOHUMaHHe  HEOOXOJUMOCTH  MCIOJb30BAHMUSA  JOCTHIKEHHH
COBPEMEHHOW OMONOTMM M OMOTEXHOJIOTUH ISl PallMOHAIHLHOTO
IPUPOJONOJIB30BAHUS

JIK 1.1

. HJ'IaHI/IpOBaTL, OCYHICCTBJIATH U KOHTPOJIMPOBATH pa6OTBI I10 JIECCHOMY CEMCHOBOACTBY.

IIK 1.2.

[1nanupoBath, OCYIIECTBIATH U KOHTPOJIUPOBATH paOOTHI 10 BHIPAIIMBAHUIO [TOCAI0YHOTO MaTepuaia.




2. CTPYKTYPA U COJEP)KAHUE OBIIEOBPA30OBATEJIBHOM YYEBHOM

JTUCHUTINHBI

2.1. O0beM TMCUMIIMHBI M BUbI Y4e0HOI padoThl

Buj yueOHoii padoThl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHOI MPOrpaMMbl JUCHUTIHHBI 72
B T.4.

OcHoBHOe coep:kaHue 72
BT. 4.

TeopeTuieckoe ooyueHue 6
[IpakTyeckue 3aHATUS 14
JlaGopaTopHble 3aHATHS 4

B T.4. MPO(ECCHOHAILHO-OPUEHTUPOBAHHOE COCPKAHNE

TeopeTuieckoe ooyueHue 10
MPAKTUYECKUE 3aHATUS 4

B T.4. IPO(ECCHOHAILHO-OPUEHTUPOBAHHOE COCPKAHNE

Ha60paTOpHBK333HHTHH

KOHCYJbTAallHH

IIpome:xxyTouHas aTTecTanus 1/3
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Conep:xanue o0ydenusi no yueonoi gucuuniaune OYJ1.13. buosorus

No HanmenoBanwue paznenoB mpodeccrHoHaTbHOTO OO6s3atenbHast yaeOHast Konpr komneTeHmmi,
3aH MOJyJIsl, TeM u 3aHaTuil mo MK Harpyska (OpMHPOBAHNIO KOTOPBIX
am CIOCOOCTBYET JIEMEHT Marepuanb
us POTrPAMMBI HOE U UH(OpMAIIMOHHOE
O0B Bun yae6Hoi OK IK obecrieueHue 3aHATHIA
€M axK. NeATeIbHOCTH
4.
1 2 3 4 5 6 7
Pa3ned 1. buonorus kak Hayka. ZKuBble cucTeMbl M MX OpraHu3anus 2
1 Tema 1.1. 2 BBoanbiii OK 02 OU 1. Aradonona, A. b
Buosorus kak Hayka ypOK - 6ecena C.5-9
l.buonoruss kak Hayka. CBsi3b OHMOJOTHH C
IpYTUMM  HayKaMHu: Ouoxumusi, Ouo¢usuka,
OunoHMKa, reHoTreorpadus
2.Pons m mecto Ouonorud B (HOPMHUPOBAHUU
COBPEMEHHON HAay4yHOU KapTHUHBI MHpa. 3HaYCHUE
Oouosiornueckux 3HaHuil. Mctopus Ouonoruu.
3HayeHHe LUTOJIOTUM Ul pa3BUTHs OMOJIOTHU U
MIO3HAHUS TPUPOJIBI.
3 Metonanl I[IATOJIOTHU MHKPOCKOIIHS,
xpoMaTorpadusi, dIeKTpoPope3, METO MEUECHBIX
aTOMOB, muddepeHnnanTLHoe
HEHTPU(DYTUPOBAHUE, KYIBTYpa KIETOK
2 Tema 1.2. O0mas XapakTepHCTHKA JKM3HI 2 Kombunuposan OU 1. Aradonosa, A. b
HBI C.6-9
1.Paznoobpasue OHOCHUCTEM. Opranuzanus YpPOK

OMOJIOTMYECKUX CHCTEM.
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2.YpoBHU OpraHu3alvd OMOCHCTEM: MOJEKYISAPHO-

TeHETHUUYECKUH, OpPTraHOUIHO-KJIETOYHBIH,
OpraHu3MEHHBIMN, MOMYJISIIUOHHO-BUA0BOI,
9KOCHUCTEMHBIN (6MOTeOIIEHOTUYECKH ),
onocQepHbIit.

3.Hayku, usydaromue Ouonornyeckue OOBEKTHl Ha
Pa3HBIX YPOBHIX OpTaHU3AIUH KU3HU.

4.00m1ast XapaKTepUCTHKA KU3HU, CBOMCTBA KUBBIX
cucreM. [Iporeccrl, mpoucxoasime B OHOCUCTEMAX

Pa3zgea 2 XuMuuyeckuii

COCTAaB U CTPOeHMe KieTku 12

3*

Tema 1.3.

Buosiornyecku BaxHble XHMHYECKHE COCTUHEHHA
1. Xumuueckuit cocraB kiaeTku. Heopranuueckue
BEIIECTBA KJIETKU, X OMOJOrHYecKasi poib.
2.0prannyeckue BellecTa KJIeTKU. buonornueckue
nosumMepsl. benku. CTpykTypa u pyHKINN O€IKOBOI
MOJIeKyJbl. DepMeHTBI, TPUHIUI UX JEHCTBHUSL.
3.¥YraeBonpl. bronorndyeckue GpyHKIMU yriIeBOIOB.
4 JIunuapr. OOmwmii nuad crpoenud. ['napodunbHO-
runpodoOHbIe cBoiicTBa. Knaccudukanus Tumnmaos.
buonornyeckue ¢pyHkiuu munuaoB. ATO.
Crpoenne monexkynsl AT®. buonornueckue
bynkuun ATD

2

Kom6unupoBan
HBII

YPOK

OK 01
OK 02
OK 04

OU 1. Araonosa, A. b
C.14-27

IIpakTnyeckoe 3ansarue 1

Ponp OenkoB, yrieBoJoB W JKUPOB B OpraHu3Me
yeloBeka. BuTamMuHbl U OWOJIOTUYECKH AaKTUBHBIE
n00aBKH, X 3HAUEHHE B )KU3HU OpraHU3Ma YeJIOBeKa.
[umo- W  aBUTAaMUHO3BI  HMX  MOCIEACTBHSL.
[IpencraBnenue YCTHBIX CO00IIeHNH c
MpPE3EeHTAINE, TOATOTOBJIEHHBIX 1O MEPEYHIO
HWCTOYHUKOB, pCKOMCHAOBAHHBLIX MMPCIIOJaBaTCICM

Ypok
3aKperyIeHUs
YMEHHU 1
HABBIKOB

OK 01
OK 02
OK 04

OU 1. Araconona, A. b
C.14-27

JlabopaTtopHnas padora 1
Onpenenenue ButamuHa C B MPOAYKTaX MUTAHUS

Ypok
3aKperieHue

OK 01
OK 02

OU 1. Aradonona, A. b
C.14-27
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[TonroroBka BapuaHTOB OTIBITA, HAOIIOIEHHUE 32 YMEHUHN U OK 04
KayeCTBEHHBIMU PEaKLUsIMU, 3aMI0JIHEHUE paboueit HaBBIKOB
TaOIHIIBI, UHTEPIPETAINS HAOIIOTAEMBIX SIBICHHM,
(hopMyIMpOBaHUE BHIBOJIOB
JlabGopaTtopnas padora 2 Ypok OK 01 OU 1. Aradonona, A. b
«I'mapodunbHO-THAPOGOOHBIE CBONCTBA JIUITHIOBY 3aKperieHue OK 02 C.14-27
[ToaroroBka BapuaHTOB OMBITA, HAOTIOICHUE YMEHUU U OK 04
M3MEHEHHUS PaCTBOPUMOCTH JIMIIUOB, 3aI10JIHEHUE HaBbIKOB
paboueil TabIuUIIBl, MHTEPIIPETALUs HAOII0AaeMbIX
ABJICHUN, POPMYIUPOBAHUE BHIBOJIOB
JlabopaTopHas padora 3 Ypok OU 1. Aradonosa, A. b
3aKpericHue C.14-27
W3yuenne kataquTUYECKON aKTUBHOCTH (DEPMEHTOB YMEHUU U
(Ha mpuMepe aMuIIa3bl WM KaTajla3bl)» HaBBIKOB
Tema 1.4. Kom6unuposan | OK 01 OU 1. Aradonosa, A. b
CTpyKTYypHO-QYHKIIHOHAIBbHAS OPraHU3AIHA HBIN YPOK OK 02 C.44-47
KJIETOK OK 04

1.Knerounas teopus (T. [lIBann, M. llIneiinex, P.
BupxoB). OCHOBHBIE MOJI0KEHUS COBPEMEHHOMN
KJIETOYHOU TEOPHH.

.2Tumbl KIETOK: SyKapuoTHUeCKas 1
npokapuornueckas. CpaBHUTENIbHAS
XapaKTEPUCTUKA KJIETOK 3YKapHOT (PacTUTEIbHOM,
KUBOTHOM, rpUOHOIA).

3. CrpoeHne NpOKapuOTHUECKOM KIIETKH.
Oco0eHHOCTH CTpOeHUs TeTepoTpodHOM U
aBTOTPO(HON MPOKAPUOTUUECKHUX KIIETOK.
4.CTpoeHue mIa3MaTHIeCKON MEMOpPAHBHI.
Tpancnopr BemiecTB uepes MmIa3MaTu4ecKyro
MeMOpaHy: MaCCUBHBIN M aKTUBHBINA. DHIOIIUTO3:
MUHOIMTO3, (harouuTo3. DK30LUTO3. KIETOUHAs
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crenka. CTpykTypa U (yHKINHU KIETOYHON CTCHKH
pacteHuii, rpuboB

9 | JlabopaTopHasi padora 4 2 Ypok OK 01 OU 1. Aradonona, A. b
«CtpoeHnue KieTku (pacTeHus, )KUBOTHBIE, TPHUObI) U 3aKperieHue OK 02 C.44-47
KJIETOYHbIE BKJIIOYEHHUS (Kpaxma, KapOTHHOHUIBI, YMEHUU U OK 04
XJIOPOTJIACTHI, XPOMOILJIACTHI)» HaBBIKOB
Pa3znea 3. ’KuzHenesTe1bHOCTD KJIeTKH 14
10 | Tema 1.5. CTpyKTYpHO-(PYyHKIIMOHATbHbIE 2 KomOunuposan | OK 01 OU 1. Aradonona, A. b
(paxkTOpbI HAC/IEACTBEHHOCTH HBII OK 02 C.44-47
1.Ctpoenune xpomocoM. XpOMOCOMHBIN Ha0Op OK 04
KJIETOK, TOMOJIOTUYHbIE U HETOMOJIOTUYHBIE
XPOMOCOMBI, TaIUIOMIHBIA U TUIUIOUIHBIA HaOOp.
2.Hykneunossie kucnotel. JJHK u PHK. Crpoenue
HYKJIEMHOBBIX KUCJIOT. HykneoTuasl.
KomniemeHTapHble a30TUCTBIE OCHOBaHMUSL.
4.IlpaBuno Yapradda. Crpykrypa JIHK — nBoiinas
cnupaib. MecTOHaX0XKAEHUE U OMOJIOrMYECKHe
¢bynaxun JJHK. JTHK-skcneptusa. Bunst PHK.
@®yuknuu PHK B kitetke
11 | ITpomecchl MATPUYHOTO CHHTE3A 2 Komb6unuposan | OK 01 OU 1. Aradonosa, A. b
1.Marpuunsbiit cunte3 JIHK — perummkanust. HBIN OK 02 C.58-64
[punuuns! penmukanuu JJHK. Mexannsm OK 04

pemmkanuu JJHK. Penapanusa JJHK
(moperuiekaTuBHasl, MOCTpeIUieKaTuBHAs ). Peakiuu
MaTpU4YHOro cuHTe3a. [IpuHuun
KOMILUIEMEHTAPHOCTH B PEAKLHUAX MATPUUHOTO
cunte3a. [[HK u rensl. I'eneTnyeckuii koxd, €ro
cBOMCTBA. TpaHCKpUIILUS — MATPUYHBIN CUHTE3
PHK.

2. TpaHcnauus U e€ 3Tamnsl. Y cIOBUS OMOCHHTE3a
Oernka.
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3.Crpoenue T-PHK u xonupoBaHre aMHUHOKHUCIOT.
Ponb pubocom B GrocuHTe3e Oenka

12 | lIpakTHYeckoe 3aHATHE 2 Ypok OK 01 OU 1. Aradonona, A. b
Pemenue 3a1au Ha onpeienenye 3aKperieHue OK 02 C.58-64
MOCJIEI0BATEIbHOCTH HYKJIEOTUIOB YMEHHU U OK 04

HAaBBIKOB

13 | IlpakTH4YecKkoe 3ansATHE 3 Ypox OK 01 OU 1. Araconona, A. b
Pemenue 3an1au Ha onpeienenme 3aKperieHue OK 02 C.58-64
MOCIIEI0OBATEIILHOCTH HYKJICOTUIOB YMEHHI 1 OK 04

HABBIKOB

14 | IIpakTHyeckoe 3aHsaTHE 4 Ypok OK2 OU 1. Aradonona, A. b
Pemienue 3aga4 Ha onpeneneHue 3aKpeIUICHUE OK 04 C.58-64
MIOCJIEJ0BATEIbHOCTH aMUHOKHCIIOT B MOJIEKYJIE YMCHHIA U
Oenka. HaBBIKOB
Pemenue 3agau Ha onpenesieHre
MOCIIeJ0BATEILHOCTH aMUHOKHCIIOT B MOJIEKYJIE
OenKa B ciTydae W3MEHEHHS MTOCIIeI0BATEIbHOCTH
Hykaeoruaos JJHK

15 | [IpakTHYeckoe 3aHATHE 5 Ypok OK 01 OU 1. Araonosa, A. b
BupycHsle u 6akTepuansHbie 3a0o1eBanus. O0mue 3aKpeIieHUe OK 02 C.58-64
NIPUHILIUIBI UCITOJIB30BAHUS JIEKAPCTBEHHBIX YMEHUH U OK 04
BeniecTB. OCOOEHHOCTH MPUMEHEHUS HABBIKOB
AHTUOUOTHKOB.

[IpencraBneHne yCTHBIX COOOIICHUI C
Mpe3eHTAalle, MOATOTOBIEHHBIX MO MEPEUHIO
HMCTOYHUKOB, PEKOMEHIOBAHHBIX MTPETOaBaTelIeM

16 | Tema 1.7. Kombunuposan | OK 01 OU 1. Aradonosa, A. b
OO0MeH BelllecTB U MpeBpallleHUe YHEPTUHU B HBII YpOK OK 02 C.58-64
KJIeTKe OK 04

1. AcCUMUIISIIAS M TUCCUMMJISIIUS — IBE CTOPOHBI
MeTabom3Ma.
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2. Turmbl 0OMeHa BeIIecTB: aBTOTPOMHBINA U
reTepoTpoHbBIN, a3pOOHBIH U aHA3POOHBIH.
3.DHepreTruyeckoe 00eCcTiCUeHUE KIICTKH:
npespaieHue AT® B 00MEHHBIX Tpoleccax.
@epMEHTATUBHBIN XapaKTep Peakunuid KIETOYHOTO
MeTalboar3mMa

Pa3pnen 4. Pa3MHoKeHHe M HHAMBHYAJTbHOE pa3BUTHE Opranu3mos 10

17

Tema 1.8. ) Ku3HeHHBIH HUKJI KJIETKH.

1. KneTo4HbIi UKL, €ro MEPHUOJIbI U PETYIIALIMS.
[epuoner nHTEphHa3bl UX OCOOCHHOCTH.
JuddepeHnmanus KJISTKA U apecT KIETOUYHOTO
LUKIIA.

2.Jlenenue knetku — muto3. Ctagum MUTO3a U
npoucxoasiue npoieccel. Kapuokunes u
MTOKWHE3. bruonornyeckoe 3HaU€HNE MUTO3A.
3.Meiio3 — peayKIIMOHHOE Jesenne kiaeTku. Craauu
Meiio3a. Meiio3 — 0CHOBa MOJ0OBOTO Pa3MHOXKEHHS.
[ToBeneHne XxpoMOCOM B MENO3€.

4. Kpoccunrosep. buonoruueckuii cMbICi Meiio3a.
DddexTsr Merio3a. Meiio3 B )KU3HEHHOM ITUKJIC
OpPTraHHU3MOB

2

Kombunuposan
HBIN YpOK

OK 01
OK 02
OK 04

OU 1. Aradonona, A. b
C.69-75

18

Tema 2.1.

CrtpoeHue opranusma

1.dyHKIMOHANIbHAS CUCTEMAa OpraHoB. TkaHU
pacTeHuid. TkaHU )KMBOTHBIX U yesoBeka. OpraHsl
pacteHuil. OpraHsl U CUCTEMbI OPIaHOB )KMBOTHBIX U
YeJI0BEKA.

2.3HauyeHne ONOpHI, IBUKEHHUSI, IUTAHUS, IbIXaHHUS,
TPAHCIOPTA BELLECTB, BBIJCICHUS, 3AIUTHI.
3.3HaueHue NPOSBICHUS Pa3IpaKUMOCTH U
peryisuuu

Kom6unuposan
HBIN YPOK

OK 01
OK 02
OK 04

IIK 1.1
I1.K.1.2

OU 1. Aradonona, A. b
C.58-64
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19 | IIpakTH4YecKoe 3aHsATHE 6 2 Ypok OK 01 OU 1. Aradonona, A. b
Teopus KIOHAIBHO-CEIIEKTUBHOTO UMMYyHUTETAa I1. 3aKpeIIcHue OK 02 C.58-64
Opmuxa, 1.. MeunnkoBa. UH(peKknoHHbIE YMEHUH U OK 04
3a0oneBaHus U dnuaeMus. Baxknelme snuaeMun B HABBIKOB
WCTOPHH YeJIOBeYeCTBa. BakuHanus kak
npo¢rIakTuKa NHPEKIIMOHHBIX 3a001€BaHUH.
[IpencraBneHune yCTHbIX COOOIIEHUM €
Ipe3eHTale, TOArOTOBIEHHBIX M0 MEPEYHIO
WCTOYHHUKOB, PEKOMEHJOBAHHBIX MTPETIOIaBaATEIIEM
20 | Tema 2.2. OHTOreHe3 ;KUBOTHBIX U YeJ0BEKAa 2 VYpok uzyuyenust | OK 01 OU 1. Aradonona, A. b
1.®opmbl pa3mMHOXKEHHS Opranu3MoB. becnosoe u HOBOT'O OK 02 C.58-64
2.I'ameTrorenes y KuBOTHBIX. CriepMaTOreHes u Marepuana OK 04
ooreHe3. CTpoeHue MOJIOBbIX KJIETOK.
3.0mo10TBOpEHNE U AMOPHUOHATIFHOE Pa3BUTHE
KHUBOTHBIX.
4. TTaprenorenes. DMOpuorenes (Ha mpumepe
nannetrHuka). Ctaguu SMOprUoreHesa
21 | Tema 2.3. OHTOr€eHEe3 pacTeHHid 2 Vpoxk uzyuenuss | OK 01 Aradonosa, A. b
1.'ameTodut u cnopout. PazmHoxxeHune u HOBOI'O OK 02 C.58-64
pa3BUTHE BOAOPOCIIEH. Marepuaia OK 04
2.Pa3MHOXEHUE U PAa3BUTHE CIIOPOBBIX PACTCHHIA.
Pa3sMHOXeHUE U pa3BUTHE CEMEHHBIX PACTEHUM.
Pocr.
3.Ileproasl OHTOrE€HE3a paCTEHUN
Paspnen 5. HaciieacTBEHHOCTH M H3MEHYHBOCTh OPraHU3MOB
22 | Tema 2.4. OCHOBHBIE MOHSITHSI T€HETUKH 2 Vpoxk uzyuenus | OK 01 OU 1. Araonona, A. b
1.I'eHeTHKa KaKk HayKa O HACJICACTBEHHOCTH U HOBOTO OK 02 C.98-102
U3MEHYMBOCTH OPraHu3MOB. OCHOBHBIE Marepuana OK 04

T€HETUYECKUE IIOHATHS U CUMBOJIBL.
3.I'ed. I'enotun. ®enorun. AieIbLHBIE T€HEI.
AnpTepHAaTUBHBIE TPU3HAKH. JJOMUHAHTHBIN U

peI_IeCCI/IBHHﬁ IIPpHU3HAKH.
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3.'omo3urora u rerepo3urora. Yucras TuHUS.
I'uGpunspr.

4.OCHOBHBIE METOABI T€HETUKH
THOPUIOJIOTHUYECKUH, ITUTOIOTUYCCKHE,
MOJICKYJISIPHO-TEHETHICCKHEC

23 | IpakTHyeckas padora 7 Kom6unupoBan OK 01 OU 1. Aradonona, A. b
Tema 2.5. 3aKOHOMEpPHOCTH HACJIeI0BAHUS HBIN OK 02 C.98-102
IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE OK 04
cojlepKaHue MPAKTHYECKOr 0 3aHATHSI:

Pemenue 3aga4d Ha onpeneieHUE BEPOSITHOCTH
BO3HUKHOBEHUS HACJIEJICTBEHHBIX MPU3HAKOB MIPH
MOHO-, JTU-, TOJIUTUOPUAHOM U aHATU3UPYIOLEM
CKpEIIMBAHUU, COCTABIICHHE TeHOTUITNYECKUX CXeM
CKpEIIMBAHUS

24 | Tema 2.6. B3aumoeiicTBie reHOB Kom6uampoan | OK 01 OU 1. Aradonona, A. b
1.'eroTHI KaK LEJIOCTHAS CUCTEMA. HBIH OK 02 C.107-111
MHoecTBeHHOe JieiicTBue reHoB. [lneifoTpomnusi. OK 04
MHOK€eCTBEHHBIN AJUIEIU3M.

25 | Tema 2.6. BzaumoneiicTBie reHOB KomOunuposan | OK 01 OU 1. Aradonona, A. b
1.B3anMoaeiicTBEe alIe IbHBIX HBIN OK 02 C.107-111
reHoB.KogoMuHMpoBaHue OK 04
2. BzaumoieiicTBrE HeaJIEbHBIX TEHOB.

KomnnemenrapHocts. Onuctas. [omumepus

26 | IlpakTH4eckasi padora 8 Ypok OK 01 OU 1. Aradonosa, A. b
Pemienne 3amay Ha omnpeAcsieHUE BEPOATHOCTH 3aKpeIICHUE OK 02
BO3HMKHOBEHHUsI HACJICICTBEHHBIX IIPU3HAKOB IIPU YMEHUU U OK 04
pa3NUYHBIX ~ THMAaX  B3aUMOJCHCTBUSA  TEHOB, HaBBIKOB
COCTAaBJICHUE TEHOTUITMYCCKUX CXEM CKPEITBAHUS

27 | Tema 2.7. CuenjieHHOe HacJie/I0OBaHHe MPU3HAKOB Kom6uampoan | OK 01 OU 1. Aradonona, A. b

HBIH YpOK OK 02
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1.3akons! T. Moprana. CuemnyieHHOe HacjielI0BaHUe
T'€HOB, HapyILIEHHE CLETUICHHsI. X POMOCOMHas
TEOpHsl HACJIEICTBEHHOCTHU

2.I'eneruka nomna

OK 04

C.107-111

28

IIpakTHyeckas padora 10

Pemenue 3aga4d Ha onpenenieHUE BEPOSITHOCTH
BO3HUKHOBEHHUS HACIIEJICTBEHHBIX PU3HAKOB,
CIICIIJICHHBIX C IOJIOM, COCTABJICHHE
T€HOTUIMYECKUX CXEM CKPEUIMBAaHUS

Ypok
3aKpeIIiCHue
YMEHUU U
HaBBIKOB

OK 01
OK 02
OK 04

OU 1. Aradonosa, A. b

C.107-111

29

Tema 2.10. I'eHeTHKa YeI0BEKA

1.KapuoTumn yenoBeka. MeTopl U3y4eHUsI TEHETUKU
YeJ0BeKa: TeHEaIOTHUYECKHH, OJIM3HEIIOBBIMH,
LIMTOr€HETUYSCKUM, OMOXUMUYECKHIA,
MONYJISIIIMOHHO-CTATUCTUYCCKUN.
2.HacneacTBenHsle 3a00eBaHMs YesloBeKa. I eHHBIE
1 XpOMOCOMHBIE 00JIe3HH uenoBeka. bonesnu ¢
HACJIEICTBEHHOM MPeapacioI0KEHHOCTHIO.
3.3HaueHrEe MEIUIIMHCKON T€HETUKH B
MIPEeIOTBPALLICHUH U JICUEHUU TeHETUYECKIX
3a00JICBaHNH YEJIOBEKA

Kombunuposan
HBIN YpOK

OK 01
OK 02
OK 04

IIpome:xxyTounasi arrecranus B gopme
auddepeHIUPOBAHHOIO 3a4eTa

Bcero

72

2.3. KypcoBoii npoekT (padora) no nucuunaunne OY/[.13 buoJjiorusi He npeiycMOTpPeH
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3. YCJIOBUSI PEAJIM3ALIUY IPOTPAMMBI OBLLIEOBPA3OBATEJIBHOM YYEBHOI
JUCIHUATLIAH

3.1. Jlas peanu3anum nporpaMmsl o01meodpa3oBarejibHOM yueOHoi nucuunauabl OY /113
buoJsiorusi, npeaycMoTpeH KabnHeT

Kabuner «buonorum», ocHameHHbI o00oOpynoBaHueM: Mme0enb, JOCKa MapKepsbl,
TEXHUYECKUMH CPEJICTBAMU OOYYEHMsS: KOMIIBIOTED C YCTPONCTBAMHU BOCIPOU3BEACHHS 3BYKA,
NIpUHTEP, ,repOapwii o Kypcy ooieit 6nonoruu, ['epdapuii KynbTypHBIX pacTeHuit, Habop mymsoxeit
IUI0JI0B TUOPUIHBIX U MOJUIUIOMAHBIX pacTenuil, Habop mymsokein «/lukas dopma u KynbTypHbBIE
copta kaptodens», Monens «IIpucrnoco0IeHns K yCIOBHIM CYIIECTBOBaHUS», Moierns «I oMonorus
IJICYEBOT0 ¥ Ta30BOTO Mosica», MoJienp «T0JI0BHOM MO3T 36 MHOBOJIHOTO»,

Mogenb «roJI0BHOM MO3T MIICKOIIMTAIOIIET0», MoAeIb «Tr0JI0BHOM MO3T IITHIIED, Moaeib
ronoBHoi Mmo3r «lIpecmbikaromerocs», Moaens «broct nuTekaHTpomna», Moaens «broct
KpoMaHbOHIIa», Mozaens «brocT MOHrononaHou pacel», Mogens «@Pparment Monekyisl JJHK»,
Monens «Yepen nmaBuanay, Maket cepaiua, Mukpockon 40x — 1024x, Monenb «Kucth mmmnanze,
Mopenb «Ctoma mumnan3e», CTeksa MoKpOBHbIE U IPEIMETHBIE I MUKpOKOTpoBanusi, [locoOus
«3akoHbl Mennenss», Maket «Knetka», Mogens — anmukanus «l'eHeTrka rpynn KpoBu», Mozeinb
— ammukanus — «['ameTtorenes y denoBeka», Mopaenp — ammukanusi «Pa3BuUTHE HAaCEKOMBIX C
MOJIHBIM M HETOJIHBIM TpeBpaiieHuem», Mogenb — anmmkanus «Knaccubukanus pacTeHUR H
KUBOTHBIX», Mojienb — anmukanus «Jlenenue kietku. Mutos u meitosy, Habop MukpomnpenapaToB
o o61el 6Guonoruu

IInakaTsr:

1.I'pubb1 — mapa3utsl

2.Jlecnbie TpubsbI. poxxu

3.Knaccuduxariysi TOKprITOCEMEHHBIX

4 . MHuoroo0pa3ue mpucrnocoOIeHu

5.IInakat MuUTO3, MEHO3

6.Cxema cunTe3a Oeika B pubocome

7.01HOKIIETOYHAs 3eJIeHast BOJOPOCIb

8.Cxema pa3BUTHS KUBOTHOTO MUPA

9. Ctaauu pa3BUTHUS YEIOBEKA

10. PacTenus enoBoro jieca

11. PacTeHus cOCHOBOTO Jieca

12. PacTenus MpOKOJIUCTBEHHOTO Jieca

13. Pactenus myra

14. Pactenus 6omot

15.5IpycHOCTB B paCTUTEILHOM COOOLIECTBE

3.2. YyeOHO-MeTOAHYEeCKOe o0ecleuyeHHUE

3.2.1. OcHOBHBIE NeYaTHbIEC U/ WIN 3JIEKTPOHHbIE U3IaHUSA

1. OU 1. Aradonosa, A. b. buonorus: 6a30BbIii YpOBEHb : yU4eOHUK JJIT 00pa30BaTeIbHbIX
OpraHm3aIfii, pealM3yIoNHX O00pa30oBaTeNbHBIC MPOrPAMMBI CPEIHETO MPOQPECCHOHATHHOTO
obpazoBanus / A. b. Aradonona, A. A. Kamenckuii, B. 1I. CuBornazos. — 2-e uzn. — Mocksa :
[Mpocsemenne, 2025. — 272 c¢. — ISBN 978-5-09-124905-7. — TekcT : 3J€KTPOHHBIA //
DnekTpoHHBINH pecypce mudpoBoit odpazoBaTenbhoil cpenbl CIIO PROFo6pazoBanue : [caiiT]. —
URL.: https://profspo.ru/books/148965

2. OU 1. AraonoBa, A. b. bronorus: 6a30Bblii ypoBeHb: MPAKTUKYM : ydyeOHOe mocobue,
pa3paboTaHHOE B KOMIUIEKTE C Y4€OHHUKOM i 00pa30BaTEIbHBIX OpPTaHHU3AIUN, PEaTH3yIOIINX
o0Opa3oBaTellbHbIE IPOrpaMMBbI CpeHero npodeccuoHansHoro oopasosanus / A. b. Aradonona, B.
. CuBormnazoB. — 2-e¢ u3n. — Mocksa : [Ipocsemienne, 2025. — 112 ¢. — ISBN 978-5-09-124906-
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4, — TekcT : 2MEeKTPOHHBIA // DIEKTPOHHBIA pecypc mudpoBoi obdpazoBarenbHOi cpenbl CIIO
PROFo0pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/148964

3.2.2 JlonoJHUTE/IbHbIE HCTOYHUKH

1. buomorus: 10 xmacc: 6a30BeIid ypoBeHb : yueOHUK / B. B. Ilaceunuk, A. A. KameHckuid,
A. M. PybuioB [u np.] ; mox penakuueit B. B. [Taceunnka. — 6-¢ u3n. — Mockaa : [Ipocsenienue,
2024. — 224 c. — ISBN 978-5-09-116776-4. — TekcT : 3NEKTPOHHBIN // DIEKTPOHHBIA pecypc
nudposoit  obpazoBatenpHOr  cpeapt  CIIO  PROFo6pazoBanme : [caiit]. — URL:
https://profspo.ru/books/148962

2. buonorwmsi: 11 knacc: 6a30BbIi ypoBeHb : yueOHUK / B. B. Ilaceunuk, A. A. KameHckui,
A. M. Pyb6uioB [m np.] ; mox penakuueii B. B. [laceunuka. — 6-¢ u31. — Mocksa : [IpocBerienue,
2024. — 272 c. — ISBN 978-5-09-116473-2. — TekcT : 31eKTpOHHBIN // DIEKTPOHHBINA pecypc
g poBoit oopazosarensHoi cpeabl CITO PROFob6paszoBanue : [caiiT]. — URL:
https://profspo.ru/books/148963

3.2.3 UnTepHet-pecypcenl (U-P):

H-P1  www.shio.info

H-P2  www.5ballov.ru/tes
HU-P3  www.informika.ru

HU-P4  www.biology.ru

HU-P5  www.nature.ok.ru

HU-P6  www.kozlenkoa.narod.ru
HU-P8  www.schoolcity.by
HU-P6  www.bril2002

3.2.4 dnexTpoHHbIe 006pa3oBaTebHbIe pecypchl (JOP):

DO0P 1  https://resh.edu.ru/subject/lesson/3827/start/118940/ BBegeHue

D0P 2  https://resh.edu.ru/subject/lesson/5397/start/8587/ opran Be-Ba KJIeTKH

D0P 3  https://resh.edu.ru/subject/lesson/3840/start/163096/ opran BeBa Ki1. atg

DO0P 4  https://resh.edu.ru/subject/lesson/5383/start/153371/ kneTounast Teopus

D0P 5  https://resh.edu.ru/subject/lesson/3917/start/46777/ obmen Beln

D0P 6 https://resh.edu.ru/subject/lesson/3939/start/105165/ reneruka

DO0P 7  https://resh.edu.ru/subject/lesson/5359/start/131943/ 6ecrionoe umosnpBoe pa3MH
D0P 8  https://resh.edu.ru/subject/lesson/5630/start/132920/ouTorenes

DO0P 9  https://resh.edu.ru/subject/lesson/5386/start/74570/ 3axousr Menaenst

O0P 10 https://resh.edu.ru/subject/lesson/4949/start/119943/ xkpurepun Buaa

OO0P 11 https://resh.edu.ru/subject/lesson/5388/start/17609/ sBomtonus

DO0P 12  https://resh.edu.ru/subject/lesson/5390/start/17694/ Bugoobpa3oBanue

D0P 13 https://resh.edu.ru/subject/lesson/3874/start/17723/ BOSHUKHOBEHHE KU3HU
DOO0P 14  https://resh.edu.ru/subject/lesson/4951/start/107496/ 3tarbl SBONIOINH IPUMATOB
OO0P 15 https://resh.edu.ru/subject/lesson/5392/start/8378/ saxonorus
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4. KOHTPO.JIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
OBIHIEOBPA30OBATEJIbBHOU YYEBHOU JUCIIUIIJIMHbI

4.1. KoHTpoJIb M OlleHKA PAaCKPBIBAIOTCS Yepe3 JUCLUIUIMHAPHBIE PE3YJIbTaThl, YCBOCHHBIE
3HaHUS U IPHUOOPETEHHBIE CTYICHTAMH YMEHUs, HAallpaBJIeHHbIC Ha (POPMHUPOBAHUE OOIIUX U

PO eCCUOHATHHBIX KOMITETCHITUHA

OO0mas
KOMIICTCHIIUA

Pasnen/Tema

Tur OeHOYHBIX MEPOIPUATUNA

Paznen 1. Knerka —

CTPYKTYpPHO-()yHKIIMOHAJIbHAS
€IMHMIIA XKUBOTO

Kontponsnas pabora
«MoJekynspHbIi YPOBEHB
OpraHu3aluu )KUBOT0»

OK 02

buonorus xak Hayka. OGrmas
XapaKTePUCTHKA KU3HH

3anonHeHne Tabaumbl «BKiaa ydeHbIx

3anonHeHne TaOIUIBI C OITMCAHUEM
METOJ0B MUKPOCKOITUPOBAHUS C X
JOCTOMHCTBAMHU U HEJOCTATKaAMH.

B pa3BUTHE OMOJIOTUM»

3anoJiHeHUe CPAaBHUTEIBbHOMN TaOIUIIbI

CXOJICTBA M PA3JINYHI )KUBOTO U HE
KHUBOTO

OK 01
OK 02
OK 04

CTpyKTypHO-GYHKITHOHATBHAS
Opra’u3anus KJIeTOK

KJ1acCU(UKALMU KIETOK U UX CTPOCHHUIO

OnenuBaemasi AMCKyCCHS 0 BOIIpOcam
JEKIUU
Pa3paboTka MEHTaIbHOMN KapThl IO

Ha MPO- U DYKAPHUOTHUECKUX U TI0
apcTBaM B MUHU TPYIIax
Beimonnenue u 3amuTa 1a60paTopHBIX
pabor:

«CTpoeHue KIeTKHU (pacTeHus,
KUBOTHBIC, TPHOBI) M KIICTOYHBIC
BKJIIOUEHUS (KpaxmaJj, KapOTHHOU/IBI,
XJIOPOIUIACTHI, XPOMOILJIACTHI)»
[Ipaktuyeckoe 3ansTue. [Ipencrasnenue
YCTHBIX COOOIICHUI C TIPe3eHTAINEeH,
MOJTOTOBJICHHBIX 110 TIEPEYHIO
HMCTOYHUKOB, PEKOMEHIOBAHHBIX
nperno/iaBaTeseM

OK 01
OK 02

CtpyKTypHO-hYHKIIMOHATHHBIS
(hakTOpBI HACIIEICTBEHHOCTH

OpOHTAIBHBIN OIIPOC
Pa3pabotka rioccapust
Pemenue 3anau Ha onpeneneHue
IIOCJIEJOBATEIbHOCTU HYKJICOTH/IOB,
aMUHOKHCIIOT B HOPME U B Cllydae
MU3MEHEHHUS MTOCIIE0BATEIbHOCTU
nykieoruoB JJHK

OK 02

OOMEH BELIECTB U
NIPEBPAILICHUE DJHEPIUU B KIIETKE

OpOHTAIBHBIN OIIPOC

3anoJiHeHUe CPAaBHUTEIBLHOMN TaOIUIIbI

XapaKTepUCTUK TUIIOB OOMEHa
BELIECTB

OK 02
OK 04

JKW3HEHHBII IUKIT KIIETKH.
Muto3. Meiio3

OO6cyxaeHne 1o BOIpocam JIEKIUH
Paspabotka eHTHI BpeMeHH
KHU3HCHHOTI'O IUKJIa
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Paznen 2. Ctpoenue u pyHKIMU
OpraHusma

Konrtponsnas padora “Ctpoenue u
GbyHKIIMKM opraHu3zMa’

OK 02
OK 04

CrtpoeHue oprannuzma

OuenuBaemasi AMCKYCCHUS
Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OpraHOB U CUCTEM OpraHOB
OpPraHu3MOB (PacTeHUs, KUBOTHBIE,
YeJIOBEK) C KPAaTKON XapaKTepPUCTUKON
ux QpyHKUIMN

OK 02

®opMBbI pa3MHOKEHUS
OpraHu3MoOB

@pOHTaIBHBIN OIIPOC
3anonHeHne TaOIHIIbI ¢ KPaTKOH
XapaKTepUCTUKON U mpuMepaMu popm
Pa3MHOKEHHUsI OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, ) KUBOTHBIX
U YeJIOBEKa

Pa3paboTka JeHTBI BpeMEHHU C
XapaKTePUCTHKOM ITAIlOB OHTOT'CHE3a
OT/EJILHOW TPYITION )KUBOTHBIX U
YeJI0OBEKa 10 MUKPOTPYIIIaM
Tect/ompoc
CocraBiieHHEe )KU3HEHHBIX I[IUKIOB
pacTeHuii Mo otaenaM (MOXOBHUJIHBIC,
XBOIIEBH/IHBIC, TAMTOPOTHUKOBHIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HacJI€JOBaHUs

Pazpabotka riaoccapus
@pOHTAIBHBINA OIIPOC
TecT o Bompocam JeKuuu
Pemenue 3agau Ha onpenesieHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX NPU3HAKOB IIPU
MOHO-, TU-, TOJIUTUOPUIHOM U
AQHAJIM3UPYIOLIEM CKPELIMBAaHUU,
COCTaBJICHUE T€HOTUIINYECKUX CXEM
CKpEIMBaHUs

OK 01
OK 02

CreruieHHOE HACJIEI0BAHUE
MIPU3HAKOB

Tecr
Pa3zpaboTka rioccapus

Pemenue 3a1au Ha onpeneneHue

BEPOSITHOCTH BOSHUKHOBEHHUS
HACJICACTBCHHBIX MPU3HAKOB IIPU

CLICTUICHHOM HacJieI0BaHUH,

COCTABJICHHUEC 'CHOTHUIIMYCCKHUX CXEM
CKpEIIMBAHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTU U3MEHYUBOCTH

Tecr.

Pemenue 3ana4 Ha onpenesieHue TUna
MyTallUU [IpH [epegaye
HACJIEICTBEHHBIX IPU3HAKOB,
COCTABJICHUC TCHOTUIINYCCKUX CXEM
CKpPEILIUBaHU

Paznen 3. Teopus sBomIOIINN

KontponbHas pabora “Teopernueckue
ACHEKTHI DBOJIOIUHU )KU3HU HA 3emMiie”

OK 02
OK 04

Hcropus 3BOIOLMOHHOTO
ydeHusi. MUKpO3BOIIOLUA

@pOHTAIBHBINA OIIPOC
PazpaboTka rioccapusi TEpMHUHOB
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Pa3pa60TKa JICHTBI BpCMCHU pa3BUTUS
9BOJJIIOLIMOHHOI'O YUCHUA

OK 02 Maxkpo3Bonronus. OneHuBaemasi IUCKYCCHSL:
OK 04 Bo3HuKHOBEHME U pa3BUTHE HCTOJIb30BaHUE apTyMEHTOB,
YKU3HU Ha 3emiie OMOJIOTNYECKON TEPMHUHOJIOTUH U
CUMBOJIMKH TSI I0Ka3aTeIbCTBA
POJICTBAa OPraHU3MOB Pa3HbIX
CUCTEeMAaTHUYECKUX TPYII
Pa3paboTtka neHTB BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU HA
3emiie
OK 02 [IpoucxoxneHue yemoBeKa — OpOHTaIBHBIN OIIPOC
OK 04 AHTPOIIOT€HE3 Pa3paboTtka neHTHl BpeMEeHH
IIPOUCXOXKACHUS YEIOBEKa
Pasznen 4. Dxonorus
OK 01 Dkonoruyeckue HakTopsl U Tect 1o ’xoI0ruuecKuM GpakTopam u
OK 02 Cpelbl XKU3HU cpenaM KU3HU OpraHu3MOB
OK 07
OK 01 [Tomynsimust, coobmecTna, CocraBiieHHE CXEM
OK 02 9KOCHUCTEMBI KpYTOBOPOTAaBEILECTB, UCIIOIb3YS
OK 07 MaTepuabl JCKIIUHA
Pemenne npakTuko-opueHTHPOBAHHBIX
pacyeTHBIX 3aJJaHUil 10 epeHOCy
BEIIECTBA U SHEPTUU B IKOCHCTEMAX C
COCTaBlieHUE TPOPUUECKHX IeTeH U
nupamMul GMOMacchl ¥ SHEPTUU
OK 01 buocdepa - rmobanpHas OueHuBaemasi JUCKyCCUsl
OK 02 9KOJIOTUYECKAsI CHCTEMA Tect
OK 07
OK 01 BinsHre aHTpONIOreHHbIX Tect
OK 02 (daxTopoB Ha 6uocdepy [TpakTrueckas padota “OTXOIBI
OK 04 IIPOU3BOJCTBA”
OK 07
OK 02 Binsaue counanbHo- OuenuBaemasi AMCKYCCHUS
OK 04 AKOJIOTHYECKHX (DakTOpoB HA | BeimonHenune nabopatopHoi paboOThHI Ha
OK 07 3/10pOBbE YEIIOBEKA BBIOOP:
"YMcTBeHHas pabOTOCTIOCOOHOCTH",
"Bnusinue abuotndeckux GakTopoB Ha
yeloBeKa (HU3KHUE U BBICOKHE
TeMieparypsl)"
Paznen 5. buonorus B xu3Hu 3amuTa Keica: npeacTaBiIeHUe
pEe3yJIbTATOB PEIICHUS KEHCOB
(BBICTYILIEHUE C NIPE3EHTALUEH)
OK 01 buorexHomoruu B )XU3HU BeinonHenue kelica Ha aHaIu3
OK 02 Ka)KI0r0 MH(POPMAIIUN O HAYYHBIX JTOCTHKCHUAX
OK 04 B 00J1aCTH M'€HETHYECKUX TEXHOJIOTHH,

KJICTOYHOW WHXCHEPUH, IMUICBBIX
OMOTEXHOJIOT Ui (IO TpymHIam),
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MpEeACTaBICHUE PE3yIbTaTOB PELICHUS
KEMCOB
OK 01 [TpompltieHHass OMOTEXHOIOTUS BelnosiHeHMe Kelica Ha aHau3
OK 02 nH(pOpMaIUK O pa3BUTHH
OK 04 MIPOMBIIIICHHON OMOTEXHOJIOTHH (110
rpynmnam), IpeacTaBlIeHue Pe3yIbTaToB
pELIECHUS KENCOB
OK 01 CouunanbHO-3TUYECKHUE ACTIEKThI BrinonHeHue keiica Ha aHAIN3
OK 02 OMOTEeXHOJIOT Uil uHbopMaluu 00 ITUYECKUX acleKTax
OK 04 pa3BUTH OMOTEXHOJIOTHH (110
rpynmnam), IpeacTaBlIeHUE PE3yIbTaTOB
pELIEHHs KENCOB
OK 01 broTtexHoI0ruy U TEXHUYECKUE Beinonnenue kelica Ha aHaIu3
OK 02 CUCTEMBI uH(pOpMaLUU O pa3BUTHUS
OK 04 OMOTEXHOJIOTHH ¢ TPUMEHEHUEM
TEXHUUYECKHUX CUCTEM (II0 rpyMmam),
IIPE/ICTABIEHUE PE3YJIBTATOB PELICHMUS
KEMCOoB

4.2 KOHTPO/IbHO-0LIEHOYHbIE CPeICTBA MO TUCIHHIINHE:
4.2.1. BXogHO# KOHTPOJIb.

BxoaHoii KOHTPOJIB

Tema Nel Yuenne o kierke, Tema Ne2 OcHOBBI TeHETHKH U CeJIEKIIHH

Bapunant Ne 1

1.YeMm xkuBble OpraHU3Mbl OTJINYAKOTCS OT HEKUBBIX ?
2.Kakue (pyHKIMU BBITOTHSIOT YITIEBOBI B )KUBBIX OPTaHU3Max?

Bapuant Ne 2

1. Kakue OnoJiornueckue HAayKHU BaM n3BecTHRI? Kakne MCTOABI UCCIICAOBAHUA, IPUMCHACMBIC B

6I/IOJ'IOFI/II/I, BbI 3HACTC

2.Kakue (yHKIMH BBIOJHSIOT XKHUPbI B )KUBBIX OpraHu3Max?

Bapuant Ne 3

1.Jlaiite onpenenenue kietku. HazoBute BaxHeWIIne OPraHOU bl KJIETKH.
2.Ha3oBute BUIbI OECTIONOTO PAa3MHOKEHUS.

Bapwnant Ne 4

1.3a cder 4ero moyxyyaroT YHEPrUI0 aBTOTPO(PHI U TeTepPOTPOdBI?
2.Kakue ¢yHKIIUN BBITIOJHSIOT OCJIKU B )KMBBIX OpraHu3Max?

4.2.2. Texyumui KOHTPOJIb.

BO3HUKHOBEHHUS KU3HU Ha 3emiie. DxcnepumenT Jlyu [lactepa.
2 JIoCcTHKEHNS COBPEMEHHOM CEJIEKIIUH KYJIbTYPHBIX PACTEHUI, JIOMAIIIHUX )KUBOTHBIX U

MHUKpPOOPTraHHU3MOB.

Kaprouka Ne3

1 KpyroBopoT BeliecTB U NpeBpalieHUe SHEPIUU B SKOCUCTEME.
2 IlonoxeHue 4ea0BeKa B CUCTEME )KUBOTHOT'O MUPA.

Kaprouka Ne4
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1 JlokazarenbCcTBa 3BONIOLMHU OpraHndeckoro Mupa. [lonpasnenenne 3emin Ha 3pbl U IEPUOJIBIL.
2 llenn v 3a1a4y paMOHAIIBHOTO YIIPABJIEHUS IPUPOIHBIMH PECYPCAMH.
Kaprouka NeS
1 CocraB 3kocucteM. BumoBasi 1 mpoCTpaHCTBEHHAS CTPYKTYPa SKOCUCTEM.
2 HuToruia3ma u KietoyHasi MeMOpaHa.
Kaprouka Ne6
1 IlpuHUMITEI COBpeMEHHO Kiaccudukanuu. [IpuunHbl BBIMUPaHUS BUIOB.
2 3nauenue pador K. JIunnes, XK. b. Jlamapka, B pa3BUTUH SBOITIOIUOHHBIX UK B OMOJIOTHH.
Kaprouka Ne7
1 OBomormonHoe yuenue Y. Jlapsuna. Yuenue U JlapBuHa 0 €CTEeCTBEHHOM OTOOPE.
2 Yuenue H. 1. BaBuiosa o ieHTpax NPOUCXOXKACHUS KYIbTYPHBIX pacTeHUH. OCHOBHbIE
METOJIbI CEJIEKIIUN.
Kaprouka Ne8
1 ®opmbl 6OpHOKI 3a CYIIECTBOBAHUE.
2 PazBuTue X13HM B najeo3oe. KinumaTuueckue u reosiornyeckrue N3MEHEHUs!.
Kaprouka Ne9
1 ITureBole CBI3M U UX 3HAYEHHUE B DKOCUCTEME. THUIBI DKOCUCTEM.
2 [lomynsiuus — CTpYKTypHask €AMHHIIA BUJIA U 3BOJIIOLUH.
Kaprouka Nel0
1 ®opMBI €CTECTBEHHOT'O 0TOOPA.
2 buomacca. KpyropopoT BakHEHIINX OMOTEHHBIX 3JIEMEHTOB.
Kaprouka Nell
1 MexBUI0BbIE B3aMMOOTHOIICHHUS B 9KOCUCTEME: KOHKYPEHIIUS, CHUMOHO3, XUIITHUYECTBO,
Mapa3suTU3M.
2 JIBrKyIue CUIIbI aHTPOIIOT€HEe3a. DBOJIOIUS YETIOBEKA.
Kaprouka Nel2
1 Pa3BuTHe )XU3HU B M€3030€ U KIMMATUYECKUE U I€O0JIOTUYECKUE U3MEHEHMS.
2 OO61uee npeacTaBieHUe 00 arpo3KOCUCTEME.
Kaprouka Nel3
1 Pa3BuTHe )u3HN B apxee U npoTepo3oe. Kinumaruueckne u reoaornueckue N3MEeHEHUsI.
2 OcHOBHBIE a0HOTHYECKUE (PAKTOPHI CPEIbI U X 3HAUCHHUE [ KUBOH IPHPO/IBL.

Kaprouka Nel4
1 JIBmoKyIye Cuibl 3BOJIIOLUY.
2 CuHTeTnueckas Teopus 3BoJolnn Pa3Butre npencTaBieHu 0 MPOUCXO0KICHUH YEI0BEKa.
Kaprouka Nel5
1 I'nnore3a darouuremnst M. Y. Meunukosa.
2 Dkonoruyeckue mpoodsieMbl Ouocdepsl.
Kaprouka Nel6
1 DMOpuoIornyeckre 10Ka3aTeIbCTBA MAKPOIBOIIOIUH.
2 PanuoHnanbHOE UCNOIb30BaHNE MUHEPAIBHBIX PECYPCOB; 001Me TpeOOBaHUS K OXpaHe
OKpYKaroIle Cpesbl.
Kaprouka Nel7
1 buonornueckuii mporpecc u OMOJOTHUECKUI perpecc.
2 [loaxoapl K YIPABICHUIO CEIIbCKOXO03IMCTBEHHBIMH YKOCUCTEMAMH.
Kaprouka Nel8
2 broHMKa KaK OJIHO W3 HAPABJICHUH OUOJIOTHU ¥ KHOECPHETHKHU.
3 [lony4yeHue u mpuMeHeHne OeH3oia.
Kaprouka Nel9
1 AGuoreHHbIi CHHTE3 OpraHn4eckux BeuiecTs. I unoresa A. M. Onapuna.
2 IIpyHUHMIIBI M TPUMEPBI UCIIOJIB30BAHUS B XO3IMCTBEHHOM JIEATEIbHOCTH YEJIOBEKA
MOpGO(PYHKIIMOHAIBHBIX YEPT OPTaHU3AIUH PACTEHUH U )KUBOTHBIX.
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Kaprouka Ne20
1 Pa3zBuTHe )xH3HU B KallHO30€.
2 buorexHos0rus, €€ JOCTUKEHNSI U IEPCIIEKTUBBI PA3BUTHS.

Kaprouka Ne21
1 Yenoseueckue pacel. HecocTosiTenbHOCTh pacusma.
2 DKOJOrHs KaK HayKa U €€ 3aJ1auHu.

Kaprouka 22

1 Yuenue B. . Bepnanckoro o 6uocdepe.
2 Cucrema pacTeHU U KUBOTHBIX — OTOOpaKEHNE IBOIOIUU.

Kaprouka Ne23
1 Postb 3BOTIOIIMOHHOTO YY€HHUSI B JOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO — HAYYHOU
KapTHUHBI MUpAa.
2 CoBpeMEHHOE COCTOSIHUE IPUPOIHOM cpenbl. [lociiencTBus AeATENPHOCTH YEI0BEKa B
OKpYy>Karoleu cpene.

Kaprouka 24

1 buotnueckue GhakTOpbI CPEIbI.
2 buonoruyeckas IpOAYKTUBHOCTb SKOCUCTEM.

Kaprouka Ne25
1 DBonIOLIUS PUMATOB.
2 T'opoackue U MPOMBILIIEHHBIE SKOCUCTEMBI.

Kaprouka Ne26
1 Hayunsle 1 conpaibHO — SKOHOMUYECKHE NpeAnochbUiku Teopun Y. /apBuHa.
2 IonsATue 06 FKOIOTUYECKHUX (PaKTOpax, AeicTBUE PaKTOPOB Ha OpraHn3M. OTrpaHNINBAOIIHHA
(hakTop.

Kaprouka Ne27
1 Muxkposomorus. CoBpeMeHHBIE MPeICTaBICHHS O BUI000pa30BaHUU.
2 BospaelicTBre MPOU3BOICTBEHHON NEATEIHHOCTH B 00JIaCTH CBOEH Oymyteit mpodeccun Ha
OKPY’KaIOILYIO Cpeny.

Kaprouka Ne28
1 Mopdonoruueckre 3aKOHOMEPHOCTH OUOTIOTUYECKON SBOIOIHH.
2 Tloaxonpl K YIPaBIE€HUIO IPOMBICIIOBBIMH MOMYJISUSIMHU.

Kaprouka Ne29
1 Yuenue H. M. BaBuiioBa o 1ieHTpax MpOUCXOKACHUS KyJbTYPHBIX pacTeHuil. OCHOBHBIC
METO/IbI CEJIEKLIUU.
2 OcHoBHBIE abuoTHyecKue GaKkTOpbl Cpeibl U X 3HAYCHHE [T )KUBOU MPUPOIBI.

Kaprouka Ne30
1 JIBroKyIIIMe CUIIBI HBOJIIOIUH.
2 Pa3ButHe XU3HM B n1aneo3oe. Kinmmarnueckne v reoJornueckue N3MEeHEHHs.
Kaprouka Ne31
1 ITaneoHTOIOrMYECKUE NOKA3aTEIBCTBA IBOIOLUN
2 DpomononHoe yuenue Y. Jlapsuna. Yuenue Y J[apBuHa 0 eCTECTBEHHOM 0TOOpE.
Kaprouka Ne32
1 CenbCKOX035CTBEHHOE 3arpsi3HEHUE.
2 JIBWKyIIME CUJIBI aHTPOMOTEeHE3A.
Kaprouka Ne32
1 TlonsaTue 06 3Ko0IOrMYecKUX (pakTopax AercTBrUe (pakTopoB HA opraHnu3M. OrpaHUINBAIOIINAN
¢akrop.
2 DMOpuoornYecKue 10Ka3aTeabCcTBa MaKpodBotonuu. [laneonronornueckue qoka3aTesbCTBA
Kaprouka Ne33
1 Dkosiorus Kak HayKa U €e 3aJa4H.
2 TloyBa — IJIaBHBIN pecypc arpo3KOCUCTEMBI.
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Kaprouka Ne34
1 ®opMmbl 0OpHOBI 3a CyIIECTBOBAHUE
2 Bun. Ero xputepuu u cTpykTypa
Kaprouka Ne35
1 AGuoreHHsbIii CHHTE3 OpraHudeckux BeuiecTs. [ unoresa A. . Onapuna.
2 Tlonynsiuusi — CTPYKTypHast €IUHHUIA BUIa U BOJIOLUN
Tectbl: Tema Nel Yuenue o kiaerke, Tema Ne2 OcHOBBI TeHEeTHKH U cejiekinu, Tema Ne3
JBo0nHOHHOe yueHHe ,Tema Ne4 Mcropus pa3BuTus Ku3Hu Ha 3emiie
1.Bce KJIETKHM CXOAHBI 0 XHMHYECKOMY COCTABY, YTO CBHACTEJIBLCTBYET
A - 0 €IMHCTBE KUBOUW U HEKWUBOU MPUPOIbI
b — 0 npoucxox/1eHnu OpraHu3MoOB OT OOLLETO NpeIKa
B — 00 3BOMIONIMK OPraHN4ecKoro Mupa
I' — 0 eaHCTBE OPraHNYECKOro MUpPa
YrieBoasbl B KJIeTKe BHINOJTHAT QyHKIHNIO
A — DHEpreTUYEecKyIo
b — 3amuTHyI0
B — cTpykTypHYy!o
I' — XxpaHeHue Hacne1CTBEHHON MH(OpMaIK

JIMnuabl B KJIeTKe He BHINMOJIHAIT (PYHKIIHIO

A — XpaHeHHUe HacJIeICTBEHHON HH(opMaIiu

b — sHeprernueckyro

B — cTpykTypHYyro

I' — 3amacaronryro

MoJiekyJibl JJUITHAOB COCTOSIT U3 MOJIEKYJI

A — rauuepuHa M )KUPHBIX KUCJIOT

b — amuHOKHCTTOT

B — kieruarku

I' — nykneotn0B

Beiku, yBeiuunBawime CKOPOCTL XUMUYECKUX PeaAKIMH B KJIeTKe
A — rOpMOHBI

b — ¢pepmenThI*

B — BuTamMuHBI

I' - mporenHb!

JHepreTHYecKnii 00MeH — 3TO

A — COBOKYITHOCTb XUMHUYECKUX PEAKLIUN B KIETKE

b — COBOKYMHOCTH OPraHUYECKUX BEIIECTB U3 YIJIEKUCIIOTO T'a3a U BOAbI
B — COBOKYNHOCTb peakUuil OKHUCIIEHHS OPraHWYECKUX BEIIECTB B KIIETKE, HAYIIUX C
OCBOOOXKIEHUEM dHEPTUH

I' — COBOKYITHOCTD peakLMii CHHTE3a OPraHUYECKUX BEIIECTB U3 HEOPTAaHUYECKUX C 3aTpaTaMH
SHEPIUH

Opranusmel, oouTamue B 6eCKMCJI0POIHOI cpeje,

A — aBTOTpOdHBI

b — rerepotpods

B — a’po6mr

I' — ana»poOwI*

IIponecc MHAMBUAYATBHOTO PA3BUTHS OPTraHU3MOB, HAYHHAIOUINICS C OILI00TBOPEHUs
1 00pa30BaHMs 3UTOTHI M 3AKAHYHMBAIOLINIICA CMEPTHIO, HA3bIBACTCH
A — oHTOreHE30M™

b — sMOpHOHaNIBHBIM IEPUOIOM

B — nocTamMOpHroHaIbHBIM EPUOIOM

I' — punorenezom
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9. Ilepuoa, KOTOPbIi HAYMHAETCH MOCJIE POKAEHHUS WJIM BBIXO0AAa 3apoAblllia M3 sliina M
3aKAHYMBAETCSl CMEPTHI0 OPraHu3Ma, Ha3bIBAeTCsA
A — 5MOpHUOHATIBHBIM
b — npsambIM pa3zBuTHEM
B — onTOrenesom
I' — noctamMOproHaNbHBIM*
10. IIpu npsiMoM pa3BUTHHU BHOBb, MOSIBUBIIUIICA OPraHu3M
A — OoTIMYaeTCst OT POJUTEITHLCKOT0 Oprann3mMa GopMoi Tea
b — moxox Ha poaUTENbCKHIA™
B — otiinyaeTcs OT poAUTENHCKOTO OPTaHU3Ma CIIOCOOOM MUTAHUS
I' — oTniyaeTcst OT pOAUTENHCKOTO OPraHu3Ma OKpaCKou
11. Tlpu HempsiMOM pa3BUTHUM KUBOTHOE
A — He IPOXOJUT psijia MpeBpaIeHUN
b — nmoxoske Ha pOUTENBCKUIM OPraHu3M
B — npoxoauT psia npeBparieHuii*
I' — oTninyaeTcst OT pOAUTENBCKOTO OpraHu3Ma TOJIBKO pazMepaMu

12. MoHoMepbl HYKJIEHHOBBIX KHCJIOT
A — aMUHOKHUCIIOTBI
b — nykneorunapr*
B — riumepuH v JKUPHBIE KUCTOTHI
" — mpocThIe YraeBoO bl
13. HocenoBaTeJbHOCTh AMHHOKHCJIOTHBIX OCTATKOB B MOJHIIENTH/IHOM IeNU
A — mepBuUYHas CTpyKTypa Oenmka*
b — BropuuHas cTpykTypa 6erka
I' — TpeTnuHas cTpykTypa Oenka
J1 — 4eTBepTHUYHAS CTPYKTypa Oelika

14. IlnazmaTuyeckasi MeMOpaHa B OTJIMYHeE OT KJIETOYHOH 000J109KH
A — obnagaet n30upaTeNnbHOM MPOHUIIAEMOCTBIO*
b — IlonHOCTEIO MPOHUIIAEMA [T PA3JIUYHBIX BEIIECTB
B — Oonee mpounas
I" — cocTonT U3 KIeTIaTKU
15. Cunte3 AT® npoucxoaur B
A — BakyoJIsIx
b —1u3ocomax
B — xyopornacrax
I' — mutoxonapusax*
16. «Coopka» pud0ocoOM NPOUCXOIUT B
A — sHIOIIa3MaTUYECKON ceTn™
b — xomiuiekce I'onp mxu
B — nmutomnasme
I' — sapbimkax

17. Beaku, skMpbl U YIJI€eBOAbI OKHCJISIIOTCS C 0CBO0OKIeHUEM IJHEPIUH B
A — MUTOXOHAPUIX*
b — nedikonnacrax
B — sHpomima3zMaTH4eCcKOu ceTu
I' — xommexce I'onb mxu

18. DykapuoOTBI — 3TO OPraHU3MbI
A — macTuabI
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b — xryruku
B — xneTounyto 060m09Ky
I' — opopmiiennoe siipo™*
19 KonTposb HaJ BceMH NpoeccaMu OCyIIeCTBJISIIOT
A — macTuabl
b — pubocomsl
B — xpomocombr*
I' — muTOoXOHIpUH
20 Ha noBepxHOCTH IEPOX0BATOH IHI0IIA3MATHYCCKON CeTH
A — TM30COMBI
b — MukpoTpyOouku
B — muToxoH1puun
I' — pubocompr*
21.I1pu3HaK, KOTOPbIH BHELIHE Y IOTOMCTBA He NPOSABJIsIeTCS
A- perecCuBHBIN*
b- noMuHaHTHEIN
B- rerepo3urorHsIit
I'- romo3uroTtHsIit

22.0npenenure 1OMUHAHTHBIN I'eH

A-a

b-B

B- B*

I'-c

23.0npenenure penecCUBHbIN reH

A-A
b-a*
B-B
Ir-C
24.0011ee CBOMCTBO BCEX OPraHU3MOB NPUOOPETATH HOBbIE NIPHU3HAKH

A- pa3zBurtue

b- pazmHOXeEHUE

B- u3meHunBocTh*

I'- HacIenCTBEHHOCTH

25.0npenenure reHOTHII, COAEPKAMMI Pa3Hble aJJIeJIU OJJHOT0 F'eHa
A-cc

b- AA

B- CC

I'-Cc*

26.CoBOKYNHOCTH F€HOTUIIOB BCeX 0CO0eil monmyJasiiiuu, BHaa
A- TeHOTHII

b- renoon*

B- ¢penotun

I'- n3MEeHYNBOCTH

27.CoBOKYNIHOCTDH BCEX T€HOB OPraHM3Ma

A-rerodoHn

b- annens

B- denotun

B- remorun*
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28.0npenennTe reTepo3uroTHHIN OPraHU3M
A-BB
b-CC
B-Bp*
I'- BB
29.CkpemmBaHue, NpM KOTOPOM poauTebckue GopMbl pa3indaloTcs 10 OAHON nape
NPU3HAKOB, HA3bIBAKOTCS
A-auruOpuIHbIM
b- nonuruOpuaHbIM
B-tpurudpuaasm
I'- MoHOTHOPUIHBIM*
30.CuenieHbIMH Ha3bIBAKOT I'eHbI, JIeKallue
A- B TOMOJIOTUYHBIX XpOMOCOMaX
b- B HErOMOJIOTHYHBIX XPOMOCOMAX
B- B ogHOIT xpomMocome™
I'- B omHOM rameTe
31.Y 4esi0Beka B COMATHYECKUX KJIETKAX KEHCKOr0 OPraHu3Ma COAeP:KUTCS
A-44A+ XY
b-22A+ X
B-22A+X
- 44A + XX*
32.Y 4yesl0BeKa B COMATHYECKHUX KJIETKAX MYKCKOI0 OPraHu3Ma COepPKUTCS
A-44A + XV*
b- 44A + XX
B-22A+X
I-22A+VY
33.Y 4esi0Beka B MOJOBBIX KJIETKAX KEHCKOI0 OPraHUu3Ma COAePKUTCSA
A-22A+Y
b- 22A + X*
B- 44A + XX
B-44A + XV
34.Y yesioBeKka B MOJOBbIX KJIETKAX MY’KCKOI0 OPraHU3Ma COAePKUTCS
A-44A +XV
b- 22A +X, 22A+ X
B-22A+V.22A + X*
I'-44A + XX
35. ®yukuusa PHK B kieTke
A- 3amacatomas
b- sneprernueckas
B- yuactue B 6uocunrese 6enka*
I'- cokpaTuTenbHas
36. Mouiexyaa IHK B oriinuune or PHK umeer Bug
A- «KJIEBEPHOTO JIUCTa»
b- xiryOka
B- onquHouHOM criupanu
I'- nBoliHO¥M crimpanu™
37. CniupaJjb nNpomMTasi BOAOPOAHBIMHU CBA3AMU
A — miepBUYHAs CTPYKTypa Oemka
b — BTopuuHas cTpykTypa Oenka
I' — TpetnuHas cTpykTypa Oenka
J| — yeTBepTHYHAsS CTPYKTYypa Oenka*



38.B3auMHoOe pacnoJiokeHHe B INPOCTPAHCTBE HECKOJIbKHMX IereH,
0€JIKOBYIO MOJIEKYJTy

A — miepBUYHAs CTPYKTypa Oemka

b — BropuuHas cTpykrypa Oeika

I' — TpetnuHas cTpykTypa Oenka

J| — yeTBepTHYHAs CTPYKTypa Oenka*

39. ®yukuusa mosaexkyasl JHK

A- XpaHeHHUe U Tiepeava HaclIeJICTBEHHON nHpopMaruu ™

b- 3amacaromas

B- sHepretnueckas

I'- ctpykTypHas

40. ®yHKIHA MJIAa3MATHYECKOIl MeMOpaHbI

A- cunTe3 Oenka

b- cunres JIHK

B- ¢popmupoBaHus KI€TOYHOTO sapa

I'- noctymieHue BemecTB B KJIETKY U UX BBIJEICHHUE U3 KIETKU™
41. ®oTOoCHHTE3 IPOUCXOAUT B

A- xmopormactax®

b- neiikorutacrax

B- Bakyomnsix

I'- nurorutazme

42. Kj1eTO4HOro CTpoeHus He UMEI0T

A-tnanobakTepuu

b- Bomopociu

B- 6axrepun

I'- Bupycwr™

43. B kJieTkax 0akTepuii B OT/INYHE OT KJIETOK 3yKAPHOT

A- MHOTO XpOMOCOM

b- Tonbko ogHA XpomMocoma*

B- mHoOrO sinep

I'- onHO simpo

44. B kiaerkax aBToTpod0oB B OTJIHYHE OT reTepoTpodoB ecTh
A- XpOMOCOMBI

b- nmuronnazma

B- saapo

I'- mmactuaer*

45. B kJyeTkax aBTOTPO(OB B OT/IHYHE OT IreTepoTPo(oB ecTh
A- spo

b- Bakyonu*®

B- nmmuTomnasma

I'- MuTOXOHIpUH

46. B ki1eTkax rereporpodgoB B OTJHYHE OT aBTOTPO(OB HeT
A- TuTa3MaTU4YecKo MeMOpaHBI

b- anpa

B- xnetounoit o0oouku*

I'- MuTOXOH1pUIA

47. Opranu3Msl, 0Jy4Yaloliie rOTOBble OPraHUYecKre BelecTBa ¢ MU
A- TpOKapHUOTHI

b- sykapuotsl

B- rereporpodnr*

I'- aBTOTpOdBHI

COCTABJIAIOIINX
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48. Undopmanus u3 sigpa K pudocoMaM JOCTABJIAIOT MOJIEKYJIbI
A- JJTHK

b-uPHK

B-TPHK*

I'- yrneBonos

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 MOT0BBIX KJIeTKaX 10 20 XpoMocoM, a B COMATHYECKHUX KJIETKaX
A- o 40 xpomocom™

b- o 10 xpomocom

B- o 15 xpomocom

I'- mo 80 xpomocom

4.3. IIpoMeKyTOUHBIA KOHTPOJIb.
1. OgoManIHIBaHKE )KUBOTHBIX U BhIpAlllUBaHUE KYJIbTYPHBIX PACTEHUI — HAYaIbHBIE ATAIbI
CEJIEKIIUH.

. Yuenue H. 1. BaBunoBa o 1ieHTpax NpOUCXO0XKICHUS KYJbTYPHBIX PACTCHUM.

. OCHOBHBIE METO/IbI CEJIECKIIUU.

. HaquLIe H COINAJIbHO — 9KOHOMHUYCCKUC ITPCAINNOCBIIIKH TCOPUUN 4. Z[apBI/IHa.

. 3nauenue padot K. Jlunes, XK. b. Jlamapka, B pa3BUTHH 3BOJTIOIIMOHHBIX UeH B OMOIOTHH.

2

3

4..

5. buorexHosorus, ee JOCTHKEHHUS U IIEPCIIEKTUBbI Pa3BUTHS.
6

7

8

. OBomonnonHoe ydenue Y. JlapsuHa.
9. Yuenue Y JlapBrHA 0 €CTECTBEHHOM OTOOpE.
10. ®opmbl OOpHOBI 32 CyIIECTBOBAHUE.
11. ®opmbl ecTECTBEHHOTO 0TOOpA.
12. Posib 3BOMIOLIMOHHOTO YY€HUS B JOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO — HAYUYHOU
KapTUHBI MUPA.
13. Bua. Ero xputepuu v CTpyKTypa.
14. Ilomynsuns — CTPYKTypHask €AMHNLIA BUJ1A U SBOJIOLIUN.
15. JIBrky1ue CUiibl 3BOJIIOLUH.
16. CunTeTHYECKAST TEOPHSI BOJIOIIIH.
17. MuxkposBomtorusi. CoBpeMeHHbIE MPEACTaBICHUS O BUA000Pa30BaHUH.
18. OMOpuonoruueckre A0Ka3aTeIbCTBa MaKPOIBOIIOINH
19. IlaneoHToNOrNUECKHUE JOKA3aTEIHCTBA
20. Cucrema pacTeHUl U KUBOTHBIX — 0TOOpaKeHHE IBOJIIOLIUU
21. IIpyHUMIIBI COBPEMEHHOM Klaccu(UKaLnu.
22. Ilpu4riHbI BEBIMUPAHUS BUIOB.
23. buonoruyeckuii mporpecc u OMOIOTHUECKUil perpecc.
24. Mopdosornueckue 3aKOHOMEPHOCTH OUOTIOTUYECKON IBOJTFOITUH.
25. Teopust BOBHUKHOBEHUS KU3HU HA 3eMIIE.
26. OkcniepumenT Jlym [Tactepa.
277. AGMOTEeHHBIN CUHTE3 OPraHUYECKHX BEILIECTB.
28. I'unoreza A. U. Onapuna.
29. 'unotesa ¢aromurerisl M. . Meunukosa.
30. [JokazarenbCcTBa 3BOJIOIMNA OPTAHUYECKOTO MUPA.
31. TloppasneneHue 3eMii Ha 3PbI U TIEPHOIBI.
32. Pa3zButue xnU3HM B apxee U npoTepo3oe. KilmMatnyeckue u reoJorn4eckue N3MEHEHHU .
33. Pa3zButue xu3HM B najgeo3oe. KnumaTuueckne u reosiornyeckrue N3MeHEHusl.
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34.
35.
36.
37.
38.
39.
40.

41

Pa3BuTHe )U3HN B ME3030€ U KIIMMAaTUYECKUE U F€OJIOTNUECKHE U3MEHEHMUS.
PasButre %u3HM B KaliHO30€.

PasButue npencraBiaeHui 0 MPOUCXOKIACHUH YEIIOBEKA.

Ilono>xeHne 4eroBeKka B CUCTEME JKUBOTHOI'O MUPA.

OBoIOLUS IPUMATOB.

JIBHOKyIlME CHIIBI aHTPOIIOT€HE3A.

OBOJIOIMS YETIOBEKA.

. UennoBeyeckue pachl.
42.
43.
44.

HecocTosiTensHoCTh pacu3ma.
DKOJIOTHS KaK HayKa U €€ 3aauu.
[Nonsitue 06 KONMOrHUECKUX aKkTopax AeHCTBUE PAaKTOPOB HA OPTaHU3M.

OrpannuuBaronuii pakTop.

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

OcHoBHBIE a0bnoTHYeckne (HPaKTOPBI CPeabl U X 3HAYCHHE JIJIS )KUBOU IPUPOIBI.
buotnyeckue ¢pakTopsl cpesl

[onsiTHE 00 HKOIOTUYECKUX CUCTEMAX.

CocraB skocucteM. BunoBas 1 mpocTpaHCTBEHHAs! CTPYKTYpa SKOCHCTEM.

KpyroBopot BemiecTs 1 MpeBpaIieHnue SHEPTHH B SKOCUCTEME.

[nieBsle CBA3M U UX 3HAUEHHE B IKOCUCTEME.

Turmel axocucTeM.

bronoruyeckas npoayKTUBHOCTb 3KOCHCTEM.

[oHsATHE SKOJIOTUYECKOTO PAaBHOBECHSI.

MexBU0BbIE B3aMMOOTHOIIEHHUS B 3KOCUCTEME: KOHKYPEHILIUS, CHMOMO03, XUIIIHUYECTBO,

HapasuTU3M.

55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

EcTecTBeHHbIE 3KOCUCTEMBI U MX UCIIOJIB30BAHUE.

O6miee npencrapieHre 00 arpoIKOCUCTEME.

[TouBa — rmaBHBINA pecypc arpodIKOCUTEMBI.

DKOJIOTHS KUBOTHOBOJICTBA.

CenbCKOX034MCTBEHHOE 3aTrpsi3HEHNUE.

DHeprocOepeKeHUE B CEITLCKOM X035 HCTBE.

I'opoackue u IPOMBIIIUIEHHBIE SKOCUCTEMBI.

Yuenne B. . Bepranckoro o 6uochepe.

Pounb %UBBIX Opranu3mMoB B Guocdepe.

buomacca. KpyroBopot BaxkHEHIIIIX OMOTEHHBIX 3JIEMEHTOB.
CoBpeMeHHOE COCTOSIHUE MTPUPOTHON CPEJIbI.

[NocnencTBus nesATETFHOCTH YEIIOBEKa B OKPY’KaIOIIeH cpefe.
Dkonoruyeckue nmpodiaemsl Ouochepsl.

Bo3zaeiicTBue mpou3BOACTBEHHOM AESITEIHLHOCTH B 00J1acTH CBOEH OyayIeit mpodeccun Ha

OKPYXKAIOLIYIO Cpeny.

69.
70.
71.
72.

Henu n 3aga4un parioHaIbHOIO YIIPaBICHUS MPUPOJHBIMU PECYPCAMHU.

IMoaxomap! K yIpaBiIeHUIO TPOMBICIOBBIMU HOMYJISAILMSIMH.

Iloaxomp! K yIpaBiIeHUIO CEJIbCKOXO03HCTBEHHBIMU 3KOCUCTEMAMHU.

ParonanbHo€ NCIIOIb30BaHNE MUHEPATIBHBIX PECYpCOB; 001IHe TpeOOBaHUS K OXpaHe

OKpYKarollei cpesbl.

73.
74.

buonuka kak oHO U3 HANPABICHUH OUOIIOTHH U KHOSPHETHKH.
[TpUHIMITEI B TPUMEPHI HCITOIH30BAHKS B XO3HCTBEHHOM JIEATCIIBHOCTH YEJIOBEKA

MOp(}hOoDYHKITMOHATTEHBIX YePT OPraHU3alUU PACTCHUN U JKUBOTHBIX.
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