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1. OBIIIASI XAPAKTEPUCTUKA YYEBHOMN PABOYEMN ITPOI'PAMMABI
OBIIEOBPA3OBATEJBHOM JUCHUIJINHBI «BHOJIOT USI»

1.1. MecTo AcuMININHBI B CTPYKTYpe o0pa3oBaTtenbHoi nporpammsel CIIO

Oo0meobpazoBatenbHas yueOHast aucuumiuHa OY /1,13 buonorus siBisiercst 0043aTenbHOM
4yacThbio 00111e00pa30BaTeNLHOrO KA 00pa3oBaTesibHOM porpaMmel B cootBeTcTBUU ¢ PI'OC
no crienuanbHocTy 38.02.03 OnepanyioHHas AESITENBHOCTD B JJIOTUCTHKE

1.2. Ileau U VIAHUpPYeMbIe Pe3yJbTAThl 0CBOCHUS THCHUTIMHBI:

1.2.1. leau aucuunJanHbI

Heas: dopmMupoBaHHe y CTYAEHTOB MNPEACTABICHHS O CTPYKTYpHO-()YHKIIMOHAIBHOM
OpraHHU3aIui KUBBIX CHUCTEM PA3HOTO pPaHra Kak OCHOBBI MPHUHSTHUS PEUICHWH B OTHOIICHUU
00BEKTOB >KUBOM MPUPOJIBI U B IPOU3BOJCTBEHHBIX CUTYAIIHSIX.

3apaum:

1) chopMupoBaTh MOHUMAHKUE CTPOCHUSI, MHOTOOOPA3Usi M1 OCOOCHHOCTEH KUBBIX CUCTEM
pa3HOro YpOBHSI OpraHU3alllM, 3aKOHOMEPHOCTEH MpOTeKaHHs OMOJIOTMYECKHX IPOIECCOB H
SIBJICHUN B OKpYXKalollled cpeae, LEJIOCTHOM HaydHOW KapTUHbBl MHUpa, B3aUMOCBSI3H U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS ONPEIEISITh KUBbIE OOBEKTHI B MIPUPOJIE; MPOBOJUTH HAOIIOACHUS 3a
9KOCUCTEMAaMH JJIs BBIBIICHUS €CTECTBEHHBIX U aHTPOIIOI'€HHBIX U3MEHEHUHN, HHTEPIPETUPOBATh
pe3yNnbTaThl HAOIOICHUH,

3) chopMUpOBaTh HABLIKU MPOBEACHUS MPOCTEUIITNX OMOIOTHIYECKIX IKCIIEPUMEHTATbHBIX
UCCIIEIOBaHUM ¢ coOnrofeHneM mpaBui Oe3omacHoro oOpamieHuss ¢ O0BbEKTaMU H
000pyI0BaHUEM;

4) pa3BUTh yMEHUS UCTIOJIB30BaTh HHPOPMAIIHIO OMOIOTHYECKOTO XapaKTepa U3 pa3IMyHbIX
HWCTOYHHUKOB;

5) cdopmupoBaTh yMEHHS NPOTHO3UPOBATH IOCIEJACTBUS CBOCH JAESITENBHOCTH IIO
OTHOIIIEHHUIO K OKPY’KAOIIIEH cpejie, COOCTBEHHOMY 3/I0pPOBbIO; 000CHOBBIBATH M COOJIIOIATh MEPHI
PO UITAKTUKH 3a00JICBaHUA.

6) cdopMupoBaTh TOHMMAaHWE 3HAYMMOCTH JOCTHXKEHUH OHOJOTHMYECKON HayKu W
TEXHOJIOTHI B MPaKTUYECKOW JAESITEIbHOCTU YENIOBEKA, Pa3BUTHUH COBPEMEHHBIX MEIUIUHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOT UK.



1.2.2. [lnanupyembie pe3yJibTaThl OCBOeHHsI 00111e00pa3oBaTeIbHON YueOHou nucuuiuinabl OY 113 buosiorusi B cOOTBETCTBHH €
®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 HAyYHOTO 3HaHUWS, (PYHKIMOHAIBHOH 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 TEXHOJOTHYECKON | OCHOBOIOJAralomuX OWOJOTMYECKUX TEPMUHOB U TOHATHUM:
[IPUMEHUTEIHHO u COLIMAJIbHOU HAIpPaBJIEHHOCTH, CIIOCOOHOCTH | JKM3Hb, KJIETKA, TKaHb, OpraH, OPIraHu3M, BHJ, IOIYJSALHSA,
K Pa3IUYHBIM | HTHUITUUPOBATh, TJIAHUPOBATHh U CAMOCTOSITEIILHO BHITIOJNHATH | DKOCHUCTEMa, OMOIIeHO3, Onocdepa; Mmetaboan3M (0OMeH BEIIECTB
KOHTEKCTaM TaKyI0 JIeATeIbHOCTb; W TpeBpalleHHue DSHEpPruu), ToMeocTa3 (camMoperymsius),

- HWHTEepeC K pa3iuuHbiM cdepaMm mpodecCHOoHaATHLHON
JIEeSITEIbHOCTH.

MeTanpeaMeTHBIC Pe3YITbTAThI IOJDKHBI OTPAXKaTh:
OBajieHre YHUBEPCAIBHBIMHU YYCOHBIMH MTO3HABATEIIBHBIMU
JICUCTBUSIMU:

a) 0a30BBIC JTIOTHUECKHUE JICUCTBUS:

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

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

- OTIPENENSITh LU IeATeIHbHOCTH, 33/1aBaTh apaMeTphl

Y KPUTEPHUU UX TOCTHKCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHUBOPEUHUS

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

(pemponykits),
OHEPro3aBUCUMOCTDL, POCT U Pa3BUTUC, YPOBHCBAA OpraHu3alui.

CcaMoOperyJiaus, CaMOBOCITPOMU3BCACHUC

HACJICICTBEHHOCTb, H3MEHYUBOCTD,

I1P6 3. CdopMHpPOBaHHOCTH YMEHMS PACKpBIBATh COJEpKaHHE

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

I1P6 4. CdhopmupoBaHHOCTB yMEHUS pPacKpbIBaTh

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

CHUCTEMaM.

! VkaspIBaroTCA JTMYHOCTHBIE M MeTaNpeMeTHbIe pe3ynbTathl u3 I'OC COO, B GopMHUPOBaHUE KOTOPBIX y4acTBYET 06IIe06pa30BaTebHAS JUCIUILIMHA.
2 [lucuumummHapHbIe (IPeIMETHBIE) PE3yIIbTAaThl YKa3bIBAIOTCA B COOTBETCTBHH C MX MONHEIM nepedreM Bo ®I'OC COO. IpeameTHEIe pe3yasTaTsl 6a3080r0 yposHs (I1P6)
nymepytorcs B cootercTBiH PI'OC COO (IIpukaz Munobpuayku Poccun ot 17.05.2012 Ne 413 (pemakmus ot 27.12.2023 1.).




B paCCMaTpUBACMBIX SIBJICHUSAX,

- BHOCHUTbL KOPPCKTUBBI B ACATCIIBHOCTb, OLCHUBATH

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

0) 0a30BbIC UCCIIEAOBATEIIBCKUE ICHCTBUS:

nejrsiM, OLCHHMBATL  PUCKU

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

HaBbIKAMHU  pa3pelIeHUs

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

ce peHIeHI/IH, HAaXOOIUTb apFYMCHTI)I IJId  J0Ka3aTeJIbCTBa
CBOMX YTBEP)KICHUM, 3aaBaTh IapaMeTpbl U KPUTEpUU
peleHus;

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

U IPAaKTHUYECKYIO 00JaCTH KU3HEEATEIIbHOCTH;

- YMETb UHTEIrPUPOBATH 3HAHWS U3 Pa3HBIX MPEIMETHBIX
oOJacTeit;

- BBIIBUTaTh HOBBIC HJCH, TMpeajaraTb OPHTHHAIbHBIC
MOJIXOBI ¥ PEIICHHS

I1P6 5. IlpuoOpeTeHHne OmMbITa MPUMEHEHHS OCHOBHBIX METOJIOB
HAyYHOTO IMO3HAHUS, UCTIOJB3YEMbIX B OMOJIOTHH: HAOIIOICHUS

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

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

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

OAHOKJICTOYHBIX W  MHOI'OKJICTOYHBIX  OPraHuU3MOB,

KJIETOK
BUJOB,
OMOTeOlIEHO30B U IKOCHCTEM; OCOOCHHOCTH IMPOILIECCOB OOMEHa
BEIIECTB M TPEBpallleHHs] YHEPTMH B KIETKe, (OTOCHHTE3a,
IJIACTHYECKOTO U SHEPreTHIECKOr0 0OMEHa, XEMOCHHTE3a, MUTO034,
Mei03a,  OIUIOAOTBOPCHHS,  Pa3BUTHA W Pa3MHOKCHHUS,
MHAVBUAYAIBHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHe3a), OophObl 3a
otbopa,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHWs, BIIMSHHUS

KOMIIOHCHTOB AHTPOIIOI'€HHBIX

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

9KOCHUCTEM, WU3MEHEHUN
B DKOCHCTEMaX CBOCH MECTHOCTH,

KpPYroBOpOTa BEIIECTB U MPEeBpallleHNe SHEPTHH B Orocdepe.

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

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




ITP6 8. CdopMHUPOBAHHOCTh YMEHHUS pemiaTh OUOJOTUICCKUE
3aJ]a4, COCTABISATh FTCHOTUITMYECKHE CXEMBI CKPEIIUBAHHS

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

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

UCCIENOBAaHUNA B

HAy4YHO-TIOMYJISIPHbIE
ATHYECKHE

MaTepuabl);
COBPEMEHHBIX
OHMOTEXHOJIOTHY;

ACIICKTHI
OMOJIOTUH, MEIULIMHE,
ria00anbHbIC
COBPEMEHHOCTH,  (HOPMHUPOBATH

COGCTBCHHYIO IIO3UIIHUIO.

paccMaTpuBaTh OKOJOI'n4€CKUcC

o

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

HUCTOYHHKOB, T'paMOTHO

HUCMOJIb30BaTh MOHATUNHBIN arrapar OMOJIOTUH

OK 02.
Hcnonp3oBaTh
COBpPEMEHHbIE
cpeacTBa TTIOKCKA,
aHau3a

U HHTEpIpeTalu
uHpOpMaUn

U WHPOPMAIIOHHEIE
TEXHOJIOTUU ISt
BBITIOJIHEHUS  3a]1a4
npodeccuoHaIBHON

JACATCIBbHOCTU

JIM4HOCTHBIE pE3yabTaThl JOJDKHBI OTpakaTb B YacCTHU:
LIEHHOCTH HAyYHOTO ITO3HAHUS:

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

OCHOBAHHOTI'O Ha Juajiore

CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO
B MIOJIUKYJITYPHOM MHpE.

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

B) pabota ¢ uHpopMaIuei:

I1P6 1. ChopmupoBaHHOCTH 3HAHUH O MECTE M POJIU OHOJIOTHH

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

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

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

IIPUPOJOIIOIB30BAHUS.




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

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

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

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

HECCKOJBKHUX HNCTOYHHKOB, T'paMOTHO

OK 04. O dexTuBHO

JImgHOCTHEIC pPE3yabTaTbl OOJIKHBI OTpaXaTtb B YaCTU:

I1PG 5. IlpuoOpereHue ompiTa MPUMEHEHUST OCHOBHBIX METOJ/IOB

B3aMMOJICIICTBOBATh | IICHHOCTH HAYYHOTO TIO3HAHHWA: OCO3HAHHME IICHHOCTH | HAYYHOTO MO3HAHUs, UCIIOJIB3YEMbIX B OMOJIOTHH: HAOIIOACHUS U
U paboTath HAay4HOW  JIESITENbHOCTH, TOTOBHOCTb  OCYLIECTBISITH | OMUCAHUS KUBBIX CUCTEM, IPOLIECCOB U SABJICHUN; OpraHu3alui U
B KOJIJIEKTHBE MIPOEKTHYIO u HCCIIE0BATENBCKYIO JESITENbHOCTD | MMPOBEICHUS  OMOJOTMYECKOr0  DKCIEPUMEHTa,  BBIIBIKEHUS
Y KOMaHJie VHJVBH1yaJIbHO U B TPYIIIIE. TUIIOTE3, BBIABICHHUS 3aBUCUMOCTH MEXIY HCCIEIyeMbIMU

MeramnpeameTHble pe3yabTaThl JOJKHBI OTPaXaTh: BEJIMYMHAMU, OOBSICHEHUS TIOJTYUCHHBIX PE3yIbTaTOB

OBnanenue YHUBEPCATbHBIMU KOMMYHHUKATHBHBIMU | U (OPMYIUPOBAHUS BBIBOJIOB C HCIIOJIb30BAHUEM HAyYHBIX

JNICUCTBUSIMH: MOHATUH, TEOPHUI U 3aKOHOB

0) coBMeCTHas ACSITCIBHOCTD:

- IOHUMATh U UCTIOJIb30BATh MIPEUMYIIECTBA KOMAaHIHON

Y MHAMBHU1YaJIbHOM paboThI;

- OpUHUMATh  LEIM  COBMECTHOM  JIESITEIBHOCTH,

OpPraHU30BBIBATH U KOOPJAMHUPOBATH JEHCTBUS

0 €€ JOCTH)XECHHUIO: COCTaBJIATh IUIAaH  JCHCTBUH,

pacmpenensaTb pPoad € YYETOM MHEHHA Y4YaCTHUKOB

00CyX/1aTh pe3yabTaThl COBMECTHON PabOThI
OK 07. | JIn4HOCTHBIE pe3yNbTaThl JOJDKHBI OTpaxkaTh B dYacTtu: | [IP6 5. IlpuoOpereHne ompiTa MPUMEHEHHS OCHOBHBIX METOIOB
CopeiicTBOBaTh SKOJIOTHYECKOTO  BOCHUTaHUS: -  CPOPMHUPOBAHHOCTH | HAYYHOTO MMO3HAHUS, UCIIOIb3YyEMbIX B OMOIOTHUHN: HAOIIOEHUS
COXpPaHEHUIO 9KOJIOTUYECKOU KYJIbTYpPbI, MOHUMAHUE BJIUSHUS COIMATBHO- | U OMMCAHUS YKUBBIX CUCTEM, IMPOIECCOB U SIBICHUI; OpraHU3aIlin
OKpY>KaroIIeu SKOHOMUYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U TIPOBEACHUS OHOJOTMYECKOrO0 SKCIEPUMEHTA, BBIIBUKEHUS
cpenbl, U COLMAJIBHOU CpPEeIbl, OCO3HAHUE TI00ANLHOTO XapakTepa | THIOTE3, BBIIBICHHUS 3aBUCUMOCTH MEXKIY HCCIEIyeMbIMH
pecypcocOepekeH! | 3KOJOTHYECKUX MPodieM; BEJTMYUHAMU, OOBSICHEHHS TTOJIYY€HHBIX Pe3yIbTaTOB

10, IIPUMCHATH




3HaHUSA - IUIAHUPOBAHHE M OCYILECTBIICHHUE ACHCTBUI B OKpYXKaromiel | 1 (OPMYIHPOBAaHUS BBIBOJIOB C HCIIOJIb30BAaHHEM HAYYHBIX
00 U3MEHEHUU | CPEIE HAa OCHOBE 3HAHMs LEJIEH YCTOMYMBOIO pPa3BUTHUSA | IIOHATUM, TECOPUN U 3aKOHOB.
KJIMMaTa, IPUHLMUIBI | YEJIOBEUYECTBA; I1P6 6. CdhopMUPOBAHHOCTH YMEHHS BBIACIATH CYIICCTBEHHBIE
OepexIIBOro - AKTHBHOE HENpUATHE JACHUCTBUM, NPUHOCAIIMX BpeI | IPU3HAKA  BUPYCOB, KIETOK IPOKAPUOT M  IYKApHOT;
IIPOU3BOJICTBA, OKpY’KarolIlleH cpene; OJHOKJIETOYHBIX WM  MHOIOKJIETOYHBIX OpPraHU3MOB, BUJOB,
3P PEeKTHBHO - YMEHHE IPOTHO3MPOBATH HEOIATONIPUATHBIE SKOJIOTUIECKHE | OMOTEOLEHO30B M IKOCUCTEM; O0COOEHHOCTH MPOIEeCcCOB OOMeHa
JIeiCTBOBATH MOCTIEICTBUS NPEANPUHUMAEMBIX ICHCTBUMA, IPEJOTBPAILATh | BEIIECTB W TPEBPALICHUS DHEPrUU B KIETKe, (POTOCHHTE3a,
B YpE3BBIYANHBIX | UX; IUIACTUYECKOT0 ¥ YHEPTreTHUECKOro 0OMEHa, XeMOCHHTE3a, MUTO03a,
CUTYaLUSIX - paclIMpeHue OmbITa JIEATEIbBHOCTH OKOJIOTMYECKOM | MeW03a,  OIUIOAOTBOPEHMUS,  Pa3BUTUA W PA3MHOXKEHMS,
HaIpaBJIEHHOCTH. WHJIVMBUIYAIbHOTO PAa3BUTHUS OpraHn3Ma (OHTOTeHe3a), 00pHObI
MeranpeamMeTHble pe3ynbTaThl JOJKHBI OTpaXKaTh: 3a CyIIECTBOBAaHUE, €CTECTBEHHOIo 0TOOpa, BUA000pa3oBaHUS,
OBnanenue YHUBEPCAIbHBIMU KOMMYHHKATUBHBIMH | IPUCIIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHMs, BIUSHHA
JNEUCTBUAMMU: KOMIIOHEHTOB JKOCHUCTEM, AHTPOIIOT€HHBIX U3MEHEHUN
0) coBMECTHasl e TEIbHOCTb: B 9KOCHCTEMAaX CBOEW MECTHOCTH,
- TOHMMAaThb W HCIOJIb30BaTh TPEUMYIIECTBA KOMaHIHOW | KpyroBOpOTa BEIIECTB U MpEeBpalleHHe SHEPTUU B Ouocdepe.
Y MHAMBHUYaJIbHOM paboThI; I[1P6 7. CdopMHpPOBaHHOCTH yMEHUS TPUMEHSTH MOJyYCHHBIC
- OpUHUMATh  IeMd  COBMECTHOM  ACSATEIbHOCTH, | 3HAHHA JJS OOBSCHEHHs OMOJIOTMYECKUX MPOLIECCOB U SBJICHUH,
OpPraHu30BbIBATH u KOOPAMHUPOBATH JEUCTBUA | U1l NIPUHATHSA NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM XU3HU
0 ee JIOCTIKEHHUIO: COCTaBJIATh IUIAaH  JACHCTBHIA, | C Iesiblo oOecredeH s 0€30MacHOCTH CBOETO 310POBbS U 370POBbs
pacnpenensiTb poJid € YY4eTOM MHEHHMH YYaCTHUKOB | OKPYXKAIOUIMX JIIOJEH, COOJIIOJIEHUsT 37A0pOBOrO 00pas3a >KU3HH,
00CYX1aTh pe3yabTaThl COBMECTHOU PaOOTHI HOPM I'PaMOTHOTO IOBEJICHUs B OKPYKaIOLIEH MPUPOIHON CPEJE;
MOHUMaHHEe  HEOOXOAMMOCTH  MCIIOJIB30BaHHUA  JOCTHKEHHIM
COBPEMEHHOM OHOJOTHMH U OMOTEXHOJOTHH i1 PallMOHAIBEHOTO
IIPUPOAOIIOIB30BAHUS
K 3.1. [InannpoBatTh, OATOTABIKUBATE U OCYLIECTBISATH MPOLECC MEPEBO3KU I'PY30B..
K 3.2 OrnpeaensaTs napameTphl JOTUCTUIECKOTO CEPBUCA




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM YYEBHOM

JTUCHUTINHBI

2.1. O0beM JUCHUIUINHBI U BUbI Y4eOHO#l padoThl

Buj yueOHoii padoThl

0O0BeM B yacax

O06beM 00pa3oBaTeJIbHOI MPOrpaMMbl THCHUTITTHHBI 72
B T.Y.

OcHOBHOe coepkaHue 72
BT. U..

TeopeTUIecKoe oOyueHne 38
IIpakTHueckue 3aHATHS 16
JlaGopaTopHbIe 3aHATHUS 4

B T.4. IPO(ECCHOHAIbHO-OPUEHTUPOBAHHOE COEPKAHNE

TeopeTuIecKkoe oOyueHne 10
MPAKTUYECKHE 3aHATH 4

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

na6opaTopHLIe 3aHATHUA

KOHCYJbTAallUH

IIpomeskyTouHasi arrecraums a/3




2.2. TeMaTHYeCKHii MJIAH U COAEPKAHUE TUCHUTLINHBI

Ne HaumenoBanue pa3aenoB npodeCcCHOHATBHOTO OOs3arenpHas ydeOHas Kozp! komnerenuuii, GopMUpOBaHUIO Marepuanib

3a MoAyis, TeM U 3anatui no MJIK Harpyska KOTOPBIX CIIOCOOCTBYET JIEMEHT HOE U HH(POPMALIMOHHOE
Hs [POrpaMMel oOecreucHHE 3aHATHI
mu

A O6b Bun yuebnoi OK [K

€M aK. | JeSTeIbHOCTH
4
1 2 3 4 5 6 7
Pa3pnen 1. buosiorus kak Hayka. ZKuBble CHCTeMbI M MX OPraHM3anus 24
1 Buosnorus B cucreme Hayk 2 Kom6unmposa OK 02 OU 1 Aracdonora N.b.
1.buonorus — HayKa o KUBOW MIPUPO/IE. HHBIN C.5-9

2.Csi3u Oouosoruu v OOIIECTBEHHBIMU,
TEXHUYECKUMHU U IPYTUMH €CTECTBEHHBIMU HAyKaMH,
dunocodpueit, pemuruen, STUKOH, OCTETHUKOU U
MIPABOM.

3.Ponp Oumonornn B (HOPMUPOBAHMM COBPEMEHHOU
Hay4yHOW KapTuHbl Mupa. CucremMa OUOIOTUYECKUX

HayK.
4 MeTopl TO3HAHUS KUBOW TTPUPOILI (HAOI0IeHHE,
AKCIIEPUMEHT, OITHCaHHE, HU3MEepeHue,

KjJaccuukanus, MOJAEIMPOBAHUE, CTATUCTHYECKas
00paboTKa JaHHBIX).




O0mas xapakTepucTHKA )KU3HU N3yuenne OK 02 OU 1 Araconosa 1.b.
1.)KuBsie cuctembl (OHOCUCTEMBI) KaK MPEeIMET HOBOT'O C. 69
u3ydeHus 6uonoruy. OTINYKE KUBBIX CUCTEM OT Matepraia
HEOpraHu4YecKou mpupoisl. CBOMCTBA OMOCUCTEM H
uX pasHooOpaswue.
2.YpOBHM OpraHu3alui OMOCUCTEM: MOJIEKYIISIPHO-
TEHETUYECKUM, KIETOUHBIN, OPraHU3MEHHBIN,
MOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OHO -
reOLIEHOTHYECKHIT), OrochepHbIil
XumMu4ueckuil cocTaB KJIeTKH. Boga Kom6unmnpona OK 01 OU 1 AracdonoBa N.b.
U MHHepaJibHbIE BelllecTBa HHBIN 0K 02 C.14-27
1XuMHuYecKuii COCTaB KICTKH. XUMHUCCKUE OK 04
AJIEMEHTBI: MaKPOAJIEMEHThI, MUKPOIJIEMEHTHI.
2.Bona u MmunepanbHbie BemecTBa. OyHKIIUU BOBI U
MUHEpaJbHBIX BEIIECTB B KiIeTke. [lognepkanne
OCMOTHYECKOT0 OanaHca
JladopaTtopHnasi padora 1 3akperieHue OK 01 OU 1 AracdonoBa N.b.
H3yueHne KaTaluTHIeCKO aKTUBHOCTH ()EPMEHTOB YMEHUU U OK 02 C.14-27
(Ha mpuMepe aMuIa3bl WM KaTaaasbl) HaBBIKOB OK 04
CTpyKTYpHO-(PYHKIMOHAJBLHASI OPraHU3aIUs KomOunnposa OK 01 OU 1 Aradonora 1.b.
KJIETOK HHBIN OK 02 C.44-47
1 Knerouynas Teopuss — mpuMep B3aUMOJEHUCTBUS OK 04

uaed u (QakToB B HAYYHOM IO3HAHMHM. MeTOo[bl
W3Y4YEHUS KIIETKH.

2. Tumbl KJIETOK: IYKapUOTHUYECKAs u
MIPOKapUOTUYECKASL. OcoGenHoctu CTPOEHUSA
IIpoKapuoThyeckol kuetku. KilerouHnas creHka
Oaktepuii. CTpoeHHE JYKAPUOTHYECKOH KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, >KMBOTHOM H
rpuOHOMN KIIETKH.




3.Hexnerounsie GopMBI )KU3HU — BUPYCHI. McTopus
otkpbITHs BUpycoB (. U. IBaHOBCKUiA).

4. Bupyc ummyHonedpuuurta uenoeka (BUY) —
BO30yAUTEINb CIINOa. [Tpodpunaktuka
pacrpoCTpaHeHHs BUPYCHBIX 3a00J1€BaHUI

JlabopaTtopHnasi paGora 2
CrtpoeHue KIeTKH (pacTeHHUs], )KUBOTHBIE, TPUOBI) U
KJIETOYHBIE BKIIFOUEHUS (Kpaxmal, KapOTUHOU/IbI,
XJIOPOTUIACTHI, XPOMOIIIACTHI

KomOunnposa
HHBIN

OK 01
OK 02
OK 04

OU 1 AradonoBa .b.
C.44-47

Pa3znea 3. dKKnsHeaeaTe IbHOCTH KJIECTKH 6 4

OOMeH BelecTB M IpeBpaleHHe JHEPruy B
KJIeTKe

1. O6MeH BemecTB, UM META00IN3M. ACCHUMUIALINS
(TutacTUYecKuii OOMEH) U TUCCUMUIISIINS
(9HEepreTUYecKuii 0OMEH) — IB€ CTOPOHBI €IMHOTO
mporecca MeTadoIru3Ma.
2. ®orocunTe3. CBeTOBast ¥ TeMHOBas (pa3bl
dorocunTesa. Peakiuu gorocunresa.
OddexTuBHOCTD hoTOCHHTE3a. 3HAUCHUE
dboTocuHTe3a A KU3HU HA 3eMIie.
3. XeMocHHTE3. XEMOCHHTE3HMPYIOUIHE OaKTCPHH.
3HaueHue XeMOCUHTE3a JIJIsl )KU3HU Ha 3eMIie.
4. DHepreTuyeckuii oOMeH B KieTke. Pacuiernienue
BEIIECTB, BBIJCIICHUE U AKKYMYJIHPOBAHUE YHEPTUU
B KJIETKE. DTaIbl YHEPreTHYeCKOro oOMeHa.
I'mukonus. bpoxxeHue u ero BUIBbIL.

2

Kom6unmposa
HHBIH

OK-01, OK-
02, OK-04

OU 1 Araconosa I.b.
C.58-64

buocunres denka
1.Peakuuu maTpuyHOro cuHTe3a. I 'eHeTnueckas
undopmanus u JJTHK.
2. Tpanckpunuus — matpuuHblii cunte3 PHK.
3. Tpancnsus — OuocuHTe3 OeKa. DTarbl
TPaHCISAUN

KomOunnposa
HHBIN,

OK-01, OK-
02, OK-04

OU 1 Aradonora 1.b.
C. 58-64




4. KogupoBanue aMuHOKHCIOT. Posib pubocom B
OouocuHTe3e Oenka

10 IIpakTnyeckas padora 1 2 3akperuieHne OK-01, OK- OU 1 Araconosa 1.b.
Pemenue 3ana4 Ha onpezeneHme YMEHUH U 02, OK-04 C. 58-64
TTOCJICIOBATEIILHOCTH HYKIICOTH IOB HAaBBIKOB
Pa3nen 4. Pa3mHoKeHHe M HHAUBHIYAJIbHOE PAa3BUTHE OPTaHU3MOB 84
11 KM3HeHHBIH MUK KIeTKH 2 Kom6unmposa OK 01 OU 1 Aracdonora N.b.
1. KneTouHbIA MUK, WU )KU3HECHHBIN ITUKI KIIETKH. HHBIN OK 02 C.69-75
WuTepdaza u muros. [Iporeccrl, mporekaromue B OK 07
uHTepdase.
2. CtpoeHne XpoMocoM. XpOMOCOMHBII Habop —
KapuoTui. JIUmionaHbIA U rarionIHbINA
XPOMOCOMHBIE HAOOPBI. XPOMATH/IBI.
3. lenenue knetku — muto3. Ctaguu MUTO3A.
[Tporeccrl, MPOUCXOASIINE HA PA3HBIX CTAIUSIX
MHTO3a. BHOJTOTHYECKHiT CMBICTT MUTO3a.
[TporpamMmmupyemast THOEITH KICTKH - allONTO3
12 ®opMbl pa3MHOKEHHSI OPTAHN3MOB 2 Kombunuposa OK 01 OU 1 Aragonosa I.b.
1.®opmMbI pa3MHOKEHUST OPTAHU3MOB: 0€CIIOI0E U HHBIA YPOK OK 02 C.58-64
nosioBoe. Bupl 6econoro pa3MHOKEHUs OK 07

2. MckyccTBeHHOE KJIOHHPOBAaHUE OPTraHU3MOB, €T0
3HA4YCHUC OJIA CCIICKIIUHU

3 [lonoBoe pa3MHOXKEHUE, €T0 OTINYHUS OT
6ecrionoro. Meiio3. Craguu meiiosa. [Ipoueccst,
MIPOUCXOSAIINE HA CTaIUAX Meio3a.

4. T'ameTrorenes — npouecc o0pa3oBaHMsI MOJOBBIX
KJIETOK Y )KMBOTHBIX. [10/10BbIE jK€J1e3bl: CEMEHHUKH
u ssmyHUKH. OOpa3zoBaHKUEe U pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CepMaTO30U/I, SHIIEKIIeTKa) —
crepMaToreHes u ooretes. [laprenorenes




13 NuauBuayanbHoe pa3sBUTHE OPraHU3MOB 2 Komb6unupona OK 01 OU 1 Araconosa 1.b.
1. MlnnuBunyanbsHoe pa3BUTHE (OHTOTEHE3). HHBII OK 02 C.58-64
DOMOpUOHATBHOE pa3BUTHE (AMOpPHOTEHE3). DTalbl OK 07
SMOPUOHAIEHOTO PAa3BUTHS Y TO3BOHOYHBIX
KUBOTHBIX
2. [ToctaomOpuoHanbpHoe pazButue. Tl
MMOCTAMOPHOHAIBHOTO PA3BUTHSI: PSMOE, HEMTPSIMOE
(mrmunHOYHOE). BriusiHue cpenbl Ha pa3BUTHE
OpraHu3MoB; (haKTOPHbI, CIIOCOOHBIE BHI3HIBATH
BPOXKIACHHBIE YPOJCTBA.

3 PocT u pa3Butue pacrenuii. OHTOreHE3
[[BETKOBOT'O PACTEHUS: IBOMHOE OTIOI0TBOPEHHUE,
CTPOEHHUE CEMEHHU, CTa/IUU PA3BUTHS
14 IIpakTHyeckas padora 2 2 3akperuieHne OK 01 IK 3.1 OU 1 Araconosa I.b.
HNudexnmonnsie 3a001€BaHMs U SMHICMHH B YMEHUH U OK 02 IIK 3.2 C.58-64
HCTOPHUH YEIOBEUYCCTBA HAaBBIKOB OK 04
Pa3nen 5. HaciieicTBEHHOCTh M M3MEHYMBOCTH OPraHu3mMoB 16

15 3aKOHOMEPHOCTH HACJIeJOBAHUS 2 Kom6unmnpona OK-01, OK- [IK 3.1 OU 1 AracdonoBa N.b.

1.Pons muTonorun v SMOPUOJIOTHH B CTAHOBIICHUH HHBIA 02, OK-04 IIK 3.2 C.98-102

reHeTHKu. Bkiiag poccuiickux U 3apy0eKHBIX
YYEHBIX B pa3BUTUE F€HETUKU. METOIbl TEHETUKHI
(TMOPUIOTIOTUYECKUH, IUTOTEHETUICCKUIA,
MOJICKYJIIPHO-TEHETUYECKHH ).

2.I'eHeTnueckasi CHMBOJIHMKA, UCTIONb3yeMast B CXeMax
CKpPEIIMBAaHMM.

3aKOHOMEPHOCTHU HACIIEAOBAHUS TPU3HAKOB,
ycTaHoBJIeHHbIE ['. MeHnenem.

3. AHanmupyromiee ckpemmBanue. Vcnoap3oBanne
AHAJIM3UPYIOLIETO CKPELMBAHUS ISl ONIPENEICHUS
FeHOTHIIa 0CO0H




16 IIpakTHyeckas padora 3 3akpernieHue OK-01, OK-
Pewrenue 3ana4d Ha onpeneacHUE BEPOITHOCTU YMEHUU U 02, OK-04
BO3HMKHOBEHUS HACJICICTBEHHBIX MPU3HAKOB IPH HaBBIKOB
MOHO-, 1-, IOJUTUOPUIHOM U aHAIU3UPYIOIIEM
CKpEIIUBaHHUH, COCTABIICHUE TCHOTHITMIECKUX CXEM
CKpEeLIMBaHUs
17 CuensieHHoOe HACJIeI0BaHUE MPU3HAKOB Ypoxk OK 02 OU 1 AracdonoBa 1.b.
1.Cuennennoe HacieqoBanue npusHakoB. Pabora T. W3YYCHUS OK 04 C.98-102
MopraHa 1o clerIeHHOMY HaclleZJOBaHUIO T€HOB. HOBOT'O OK 07
Hapymenwue crienyieHust TeHOB B pe3yJbTaTe MaTepuaa
KpPOCCHUHIOBepa
2. 'enetnka moja. XpoMOCOMHOE OTIPE/ICIICHNE
1oja. AyTocoMbl U MOJIOBBIE XPOMOCOMBI.
["'oMoramMeTHbIE ¥ TeTepOraMeTHbIC OPraHU3MbI
18 IIpakTnyeckas padora 4 3akperuieHne OK 02 IK 3.1 OU 1 Araconosa I.b.
Pewenune 3aau Ha onpeneneHue BEPOITHOCTH YMEHUU U OK 04 IIK 3.2 C.98-102
BO3HHKHOBEHUS HACJICICTBEHHBIX MIPU3HAKOB IPH HaBBIKOB OK 07
CLIETJICHHOM HAaCJIE€JOBAaHUH, COCTABJICHUE
TCHOTHITMIECKUX CXEM CKPEIIUBAHHS
19 3aKOHOMEpPHOCTH U3MEHYNBOCTH Kom6unmpona OK 02 IIK 3.1 OU 1 AracdonoBa 1.b.
1.M3mMeHUnBOCTh. BUabl HN3MEHUHBOCTH HHBIN OK 04 IIK 3.2 C.111-118
HEHACJIeICTBEHHAs! ¥ HACJIeCTBeHHas. Posb cpesibl B OK 07

HEHACJIEICTBEHHON N3MEHUYHUBOCTH.

2. BapuanoHHbIH psif ¥ BapUallMOHHAs KPUBasl.
Hopwma peaknuu npusHaka. KonuyecTBeHHbIE U
KaueCTBEHHbBIC NMPU3HAKU U UX HOPMA PEaKIUU
3. HacnencTBenHas, Uiu reHOTUIIHYECKast
U3MEHYUBOCTh. KOMOWHATHBHAS N3MEHUNBOCTb.
Meiio3 u 1oJI0BOI MpOIIECC — OCHOBA
KOMOMHATHBHON N3MEHYMBOCTHU




4. Knaccudukanusi MyTaluii: rTeHHBIE,
XpPOMOCOMHBIE, TEHOMHBIE. YacTOTa U MPUYHMHBI
MyTauuil. MyTtareHHble (paKTOphl.

5.3aKOH rOMOJIOTMYECKHX PAZ0B B HACIIEICTBEHHOM
U3MEHYMBOCTH

H. 1. BaBuiiosa

20

IIpakTHyeckas padora 5
Pemenue 3a1a4 Ha onpeziesieHue BEpOSATHOCTH
BO3HHUKHOBCHU HACJICACTBCHHLIX ITPHU3HAKOB IIPU
Pa3IMYHBIX THIAX B3aUMOACHCTBUS T€HOB,
COCTaBJICHHUE TCHOTUITMYECKUX CXEM CKPEIIUBAHUS

3akperuieHue
YMEHUU U
HaBbIKOB

OU 1 AradonoBa N.b.
C.111-118

21

I'eneTrnka yesioBeka
1. 'eneTuka yenoBeka. Kapuorun uenoBeka.
OCHOBHBIC METO/IbI TCHETUKH YEJIOBEKA:
reHeaJorHueCKui, OJIM3HEIIOBBIH,
[IUTOTCHETHYCCKHI, OMOXUMHYSCKHIA, MOJICKYIISIPHO-
FeHETUYECKUH.
2. CoBpeMEHHOE OIpe/ie/ICHUE TeHOTHUTIA!
MOJIHOTEHOMHOE CEKBEHHUPOBAaHUE,
TEHOTUIIUPOBAHUE, B TOM Yucie ¢ moMousro [TIP-
aHanu3a
3. ComaTu4eckue U TeHepaTUBHBIC MYyTaIlHH.
CrBounoBbie kieTku. [IpuHnuIbI 310pOBOTO 00pa3a
KU3HU, TUATHOCTUKH, TPODUIAKTHKHN U JICUCHUS
TCHETUYCCKUX OOJIC3HEH.

Kom6unmMpoBa
HHBIH

OK 02
OK 04
OK 07

K 3.1
[IK 3.2

OU 1 Araconosa I.b.

C.111-118

22

IIpakTHyeckas padora 6

CocraBlicHHE U aHAIN3 POOOCITIOBHEBIX YCJIOBEKA

3akperieHue
YMEHUU U
HAaBBIKOB

OK 01
OK TIK02
OK 04

IK 3.1
[IK 3.2

OU 1 Aradonora 1.b.
C.111-118

Pa3gen 6. DBosronuonHas onosiorus 6
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IBOJIIOLMOHHAS TEOPUS U ee MeCTO B OMOJIOTMHU
1.IlpeanocbulKM BOZHUKHOBEHHUS IBOIIOIIMOHHOM
TEOpHUH. DBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B
ouosorum.

2. ITaneoHTOIOTHYECKHE: TTOCTIeI0BATEILHOCTD
MOSIBJICHHSI BUJIOB B AJICOHTOJIOTHYECKOM JIETOMHCH,
NepexoiHbIe POPMBI

3.buoreorpaduueckue: cxoacTBO U paznuuue payH
1 GJI0p MaTEpUKOB U OCTPOBOB.

4. CpaBHUTEIbHO-aHATOMHYECKUE: TOMOJIOIMYHBIE,
aHaJIOTUYHBIC, PyAMMEHTapHBIC OPTaHbI, aTABU3MbI
5.MonekynsapHO-OMOXUMUYECKHUE: CXOZCTBO
MEXaHU3MOB  HACJIEJCTBEHHOCTM M  OCHOBHBIX
MeTa0OIMYECKUX MyTeH Y BCeX JKUBBIX OPTaHU3MOB.
6. OBomonmonHas Teopus Y. [lapsuna.
[TpeanochUIKK BO3HUKHOBEHUS JapBUHU3MA

KomOunuposa
HHBIN

OK2

K 3.1
IIK 3.2

OU 1 Araconosa 1.b.
C.128-140

24

Mukpo3BoJIronus
1. Cunretnueckas teopus sBomouuu (CTI) u eé
OCHOBHBIE MOJIOKEHUSI. MuKkpo3BOTIOIHS.
[Momynsmust Kak €IUHKUIA BUAA U SBOJIOLNH.
2. JImwxymmue cuibl ((aKTOpHI)IBOJIIONMH BUIOB B
npupoze. MyTalMoHHBIH Mporiecc 1 KOMOWHATHBHAS
U3MEHUYUBOCTb.
3. EcTecTBeHHBIN O0TOOp — HAMpaBISIOMUN (aKTOp
sBoIIOIIMU. DOPMBI ECTECTBEHHOT'O 0TOOpa
4. ApomMopdO3bI ¥ UANOAIANITALINH.
5.Bun wu BumoobOpazoBanue. Kpurtepuu Buza.
OcHOBHBIE hopmbl BUJ1000pa30BaHUS:
reorpaguueckoe, 3K0JI0rH4ecKoe

KomOunuposa
HHBIN

OK 01
OK 02
OK 04

OU 1 Aradonora 1.b.
C.167-171

25

Maxkpo3Boaouust

KomOunuposa
HHBIN

OK 01
OK 02

OU 1 Aradonosa 1.b
C.171-181




1. MakposBouttonus. @opMbl IBOJIIOLNHN: OK 04
bunernyeckas, TMBEpreHTHas, KOHBEPreHTHAS,
napasuiebHasl.
2. HeoOpaTuMOCTh 3BOTIOIIUN
. Bo3HuKHOBeHHe U pa3BuTHE KU3HU Ha 3emJe 4
26 3apoxkaeHue U pa3BUTHE )KU3HH 2 Kombunuposa OK 01 OU 1 Araconosa I.b.
1. Hay4nble TUTIOTE3bI BOSHUKHOBEHHUS )KH3HU Ha HHBIT OK 02 C.204-208
3emJie: abMOTeHe3 U MaHCTepMusi. XUMHUEcKas OK 04
ABOJTIOIMS. AOMOTEHHBIN CUHTE3 OPTaHMYECKUX
BEIIIECTB U3 HEOPTraHMYECKHX.
2. DKCTIepUMEHTAIbHOE MOATBEPKICHHE
XUMHUYECKOM 3BOIOIMU. HavanbHbIE 3Tarbl
OHMOJIOrMYeCKON IBOJIOLIUH.
3.9BouTIONINS YETIOBEKA.
27 IIpakTnyeckas padora 7 2 3akperuieHne OK 01 OU 1 Araconosa I.b.
[Tprcnoco6IeHHOCTh YeI0BEKa K pa3HbIM YCIOBHAM YMEHUH H OK 02 C.204-208
cpensl. Bimsinue reorpaduieckoii cpenbl Ha HAaBBIKOB OK 04
Mopdooruio 1 GU3NOIOTHIO YeTOBEKa
28 Paznen 7. Opranu3msbl 1 OKpPYy:KaIIas cpeaa
29 IKoJiorusi Kak Hayka. Cpeabl KU3HU. 2 KomM6unmuposa OK 01 IK 3.1 OU 1 Aracdonora N.b.
JIKoJornyeckue paxkropsl HHBIN OK 02 [IK 3.2 C.222-231
IIpupoaHbie IKOCHCTEMBI OK 04
1. Knaccudukanus 3K0J10THYeCKUuX PaKkTopoB OK 07

2.Buapl OMoTHYECKNX B3aUMOIEHCTBUIL:
3.IIpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI PEK U
03€p.

4. ArposkocucteMbl. Y pOOIKOCHCTEMBI.
buosiornyeckoe u X0351MCTBEHHOE 3HAUEHUE
arpo3KoCHUCTEM B YPOOIKOCUCTEM.
buopasznoobpasue kak GpakTop yCTOMUYUBOCTH




skocucteM. CoxpaHeHue OMOJIOTHUECKOTO
pa3zHooOpasus Ha 3emiie

4.. Yuenue B. U. Bepnaackoro o 6uocdepe.
['panunel, cocta u cTpykTypa Ouochepsl. Kupoe
BEIIECTBO U €r0 (yHKITHH.

IMpodeccHoHaILHO OPHEHTHPOBAHHOE CO/leP:KaHue (Colep:KaHHe MPHKJIATHOr0 MOayJs) 4

30 Bunsinne aHTPONOreHHbIX (PAKTOPOB HA 2 KomM6unuposa OKO1 K 3.1 OU 1 AracdonoBa N.b.
ounocdepy HHBIN OKO02, K 3.2 C.264-270
OK-04,
1.YenoBeuecTBo B 6GHochepe 3eMimn. OK-07
AHTpOTIOT€HHBIE U3MEHEHHS B Onocdepe.
2.I'mo6anpHbIe SKOJIOTHYECKHUE TTPOOIIEMBI.
CocyllecTBOBaHUE MPUPOJIBI U YETIOBEUCCTRA.
Coxpanenue 6Mopa3HOOOpa3Hst Kak OCHOBA
YCTOMUYHUBOCTU OHUOCHEPHI.
3.0cHOBa paIrMOHAIEHOTO YIIPABICHUS
OPUPOIHBIMH PECYPCAMH U UX UCIIOJIb30BaHUE.
JlocTiokeHus: OMOJIOTHH U OXpaHa MPUPOIBI
31 IIpakTnuyeckoe pabora 8 OU 1 AracdonoBa N.b.
OTX0/1bI MPOU3BOJICTBA C. 264-270
IIpodeccrnoHaibHO OPHEHTHPOBAHHOE COlep:KaHue (coaepKaHue NMPUKJIATHOT0 MoayJs) 4
32 | Bausinue CONMAIBHO-IKOJOTHYECKUX (PAKTOPOB | 2 Kom6unuposa OKO01 K 3.1 OU 1 Aradonora U.b.
HA 3/10pPOBbE YeJ0BEKA HHBIH OKO02, K 3.2 C.264-270
OK-04,
13nopoBbe u ero cocrasistonie. PakTopsl, OK-07

IIOJIOKUTCIIBHO U OTpI/ILIaTCJIBHO BIIUAOIINC HA
OpraHu3M 4YeJIOBeKa.
2.IIpo0iteMa TeXHOTCHHBIX BO3/ICHCTBUI Ha

3JI0pOBbE YEJIOBEKA (3JIEKTPOMArHUTHBIE MOJIA,




OBITOBAsI XUMUSI, H30BITOUHBIC IITYMBI, PaIUALIUS U
T.IL.).

3.Ananranus opraHu3Ma 4yesioBeka K (pakropam
OKPYXKaIoIIeil Cpeabl.

33 IIpakTuyeckoe padora 9 3akperuieHne OKO1 MK 3.1 OU 1 Aradonosa I.b.
BeIsiBiIEHME MYyTareHOB B OKPY’KalOILEeH cpele U YMEHHIT 1 OKO02, 1K 3.2 C. 264-270
KOCBEHHAS OIICHKA BO3MOYKHOTO MX BIIMSHHS HA HaBBLIKOB OK-04,

OpraHu3m OK-07
Pa3nen 8. Cenekuusi OpranHn3MoB, OCHOBbI OHOTEXHOJIOTHH 6
34 Cenexnus Kom6unmposa OKO1 TIK 3.1 OU 1 Aracdonora N.b.
KaK HayKa M nmpolecc HHBIN OKO02, [IK 3.2 C.123-127
1.Cenexuus Kak HayKa U Iponecc. 3apoxacHue OK-04,
ceyexunu U fomectukanus. Yuenue H. M. Basuiiosa OK-07
0 IIEHTPaX MHOTOOOPA3Ms ¥ MPOUCXOKICHHS
KYJIbTYPHBIX PAaCTCHHUH..
2.CoBpeMeHHBIE METOIBI CEIeKITH. MaccoBbIi
Y MHIUBUYaIbHBIA OTOOPHI B CENEKIINU PACTEHUN U
JKUBOTHBIX. OlIEHKa dKCTephepa.
3.bru3kopoicTBEHHOE CKpelTBaHNE — UHOPUIMHT.
Yucras nuaust. CKpelMBaHue YUCThIX JIMHUH.
I'eteposuc, unu rubpuaHas cuia.
4. HepoacTBeHHOE CKpEIIUBAHUE — Ay TOPUIUHT.
Otnanénnas rubpuauzanus u e€ ycrexu.
5.UckyccTBeHHBIN MyTareHe3 U MoJIy4eHue
MOJIMIUIOUAOB. JJOCTHXKEHUS CeNeKIUU pacTeHUH,
KUBOTHBIX U MHKPOOPTaHHU3MOB
35 IIpakTHyeckas padora 10 3akpereHue OKO01 K 3.1 OU 1 Araconosa I.b.
Keiicer Ha ananmu3 uHGOPMAIIMKA O HAYYHBIX YMEHUH U OKO02, IIK 3.2 C.123-127

IOCTIDKEHHUAX B 00JIACTH F'€HETUUECKUX TEXHOJIOTHIA, HaBELIKOB OK-04,

KJICTOYHOW WHKEHEPHH, MUIIEBBIX OMOTEXHOJIOT Uit OK-07




36

BuotexHosi0run B NpOMbIIIIJIEHHOCTH
CounanbHO-3THUECKUE aCTIEKThl OMOTEXHOIOT M
1.Pa3BuTHE NPOMBIIIIIEHHON OMOTEXHOJIOTHH U €€
IPUMEHEHHE B )KU3HU YEJIOBEKa, IOMCK U aHAIIU3
MH(POPMAIINN U3 PAa3TMYHBIX HCTOYHHKOB
2.9TUYeCKUe acTeKThl Pa3BUTHUS OMOTEXHOJIOTHHA U
MIPUMEHEHNE UX B KU3HU YEJIOBEKA, IOUCK
¥ aHaJIM3 MHQOPMAIUH U3 PA3JIMYHBIX HICTOUHUKOB
(Hay4Has 1 yueOHO-Hay4yHas JIUTEepaTypa, CpeJICTBa
MaccoBoi nHpopmanuu, cetb IHTEpHET U Jpyrue)

Komb6unupona
HHBIN

OKO01

OKO02,
OK-04,
OK-07

K 3.1
IIK 3.2

n.p.

Hroro

724




3. YCJOBUSI PEAJIM3ALIMY TPOTPAMMBI OBILIEOBPA3OBATEJILHOI YUEBHOM
JUCHUIIAH

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUATbHO-TEXHHYECKOMY 00ecre4eHn o

Jlis  peanm3aru  mmporpaMMbl - o0mieoOpasoBarenbHoOl yueOHOW muctumuinael OY .13
buonorus, npenycmorpen Kabuner «buonorum», OoCHamIeHHBI 000pymoBaHHEM: MeOelb, TOCKa
MapKepbl, TEXHUYECKUMHU CPEACTBAMH OOYYECHHsI: KOMIIBIOTEP C YCTPOMCTBAMH BOCIPOU3BEICHUS
3ByKa, IPUHTED, ,repbapuii mo Kypcy obueir 6uonoruu, ['epOapuii KynbTypHbIX pactenuid, Habop
MYJSDKEH TUI0JIOB THOPUAHBIX M TOJUIUIOMAHBIX pacteHuid, Habop mymspkeit «Jlukas dbopma u
KYJIBTYpHBIE copTa KapTodeisi», Moaens «[IprucrnocobieHus K yCIOBHIM CYIIECTBOBaHU», MoIenb
«["oMoorys mIeYeBoro U Ta30BOro mnosica», Moaenp «roJIoOBHOM MO3T 36MHOBOJHOTO»,

Mopenb «rojIoBHOM MO3I MIIEKOIUTAIOIIET0», Moenb «roJIOBHOM MO3r NTHULb», Monens
rosioBHoM Mo3r «lIpecMmbikatomerocs», Mogenb «broocT nutekanTponay, Mopaens «broct
KpOoMaHbOHIIa», Moaenb «brocT MoHTroNouaIHON pack», Mogens «®Pparment monekyiasl JTHK»,
Mogpens «Yepen naBuana», Maket cepana, Mukpockon 40x — 1024x, Mogaens «Kucte mmmnanze»,
Monens «Ctormna mummnan3e», CTekia MOKPOBHEIE U MPEAMETHBIC JUIsI MUKpPOKOTupoBanus, [locoOus
«3akoHbl Mennens», Maket «Knetka», Mogens — anmnukanus «l'eHeTuka rpynn KpoBu», Mojaenb
— ammmukamus — «['ameTtorenes y denoBeka», Moaenb — anmiukanus «Pa3BUTHE HAaCEKOMBIX €
MOJIHBIM U HETOJHBIM TpeBpamennem», Moaenp — ammumkanus «Knaccudukanus pacteHuilt u
KHUBOTHBIX», MoJiens — anmumakarnus «Jlemenue kretkn. Muto3 u meiio3», Habop MukponpemnapaTos
o o01ei 6uonoruu

Ilnakarel:

1.I'puGb1 — mapazuTel

2.JIecubie rpudbl. posxoku
3.Knaccudukanus HOKpbITOCEMEHHBIX
4.MHoroo0pa3ue MpucrocoOaecHu
5.ITimakat MHUTO3, MEHO3

6.Cxema cuHTe3a Oeska B pubocome
7.01HOKIIETOYHAs 3eJIeHasi BOJOPOCIIb
8.Cxema pa3BUTHSI JKUBOTHOI'O MUPA

9. Ctaauu pa3BUTHS YEIIOBEKA

10. Pactenus enoBoro jueca

11. Pactenns cocHOBOTO Jeca

12. PacTeHust IMPOKOJINCTBEHHOTO Jieca
13. Pactenns myra

14. Pactenus 6010t

15.5IpycHOCTh B pacTUTEIILHOM COOOIIECTBE

3.2. UupopmannoHHOe o0ecnedyeHne peaJu3alui NporpaMMbl
OcHoBHast



1. AradonoBa, A. b. buonorus: 6a30BbIil YpOBeHb : YYEOHHK JIJIs1 00pa30BaTEIHHBIX OpraHU3AIIHH,
peanm3yronmx o0pa3oBaTeNIbHBIC MPOTPAMMEBI CpEAHETO MpodeccuoHaAbHOTO oO0pa3oBanus / A. b.

AradonoBa, A. A. Kamenckuii, B. M. CuBornazoB. — 2-¢ u3a. — Mocksa : [IpocBemenue, 2025.
— 272 ¢.— ISBN 978-5-09-124905-7. — TekcT : 3NeKTpOHHBIH // DICKTPOHHBINA pecypc MUPPOBOIA
o0pa3oBaTeNbHOI cpenbl CIIO PROFo6pa3zoBanue : [caiiT]. — URL:

https://profspo.ru/books/148965

2. Aradonoa, A. b. buosorus: 6a30Bblii YpOBEHb: MPAKTUKYM : yudeOHOE MocoOue, pa3padoTaHHOE
B KOMIUJIEKTE C YUEOHMKOM JIJIsi 00pa30BaTEIbHBIX OpraHU3alMid, peaqu3yonmx 00pa3oBaTebHbIC
nporpaMmsl cpeHero npodeccruonanbHoro oopasosanus / A. b. Aradonosa, B. 1. CuBorna3oB. —
2-e m31. — Mocksa : [Ipocsemenue, 2025. — 112 ¢. — ISBN 978-5-09-124906-4. — Tekcr :
3JIEKTPOHHBIH // DNEKTPOHHBIN pecypc nndpoBoii oopazoBatenbHoi cpeasl CIIO PROFobpa3zoBanue
: [caitt]. — URL.: https://profspo.ru/books/148964

JlomostHuTENBHAS

1. buonorus: 10 kimacc: 6a30BbIil ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A. Kamenckwuii, A. M.
PybuoB [u ap.] ; mox penakuueii B. B. Ilaceunuka. — 6-e m31. — Mocksa : [Ipocsemienue, 2024.
— 224 c.— ISBN 978-5-09-116776-4. — TeKcT : 2JIeKTPOHHBIH // DNEKTPOHHBIN pecypc mUPpoBOi
o0pa3oBaTeIbHOM CpelsI CIIO PROFo6pa3oBanue : [caiiT]. — URL:
https://profspo.ru/books/148962

2. buonorus: 11 kimacc: 6a3oBbiii ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A. KameHckuid,
A. M. PybuioB [u np.] ; mox penakuueit B. B. [Taceunuka. — 6-¢ u3n. — Mockaa : [Ipocsenienue,
2024. — 272 c. — ISBN 978-5-09-116473-2. — TekcT : 3NEKTPOHHBINA // DIEKTPOHHBIA pecypc
muppoBoit  obOpazoBatenbHOi  cpenpl  CIIO  PROFoOpazoBanmme : [caiir]. — URL:
https://profspo.ru/books/148963.

JJIeKTpOHHbBIE 00pa3oBaTebHbIe pecypesl (JOP):

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

DO0P 2 | https://resh.edu.ru/subject/lesson/5397/start/8587/ opran Be-Ba KICTKH
O0P 3 | https://resh.edu.ru/subject/lesson/3840/start/163096/ opran BeBa Ki1. aTd
DO0P 4 | https://resh.edu.ru/subject/lesson/5383/start/153371/ knerounas Teopus
D0P 5 | https://resh.edu.ru/subject/lesson/3917/start/46777/ oOmen Ber

O0P 6 | https://resh.edu.ru/subject/lesson/3939/start/105165/ renetuxa

D0P 7 | https://resh.edu.ru/subject/lesson/5359/start/131943/ 6ecnionoe
UTIOJIPBOE pa3MH

DO0P 8 | https://resh.edu.ru/subject/lesson/5630/start/132920/onToreHe3

D0P 9 | https://resh.edu.ru/subject/lesson/5386/start/74570/ 3axkousr Mennemns
D0P 10 | https://resh.edu.ru/subject/lesson/4949/start/119943/ kpurepun Buga
D0P 11 | https://resh.edu.ru/subject/lesson/5388/start/17609/ sBonrorus

DO0P 12 | https://resh.edu.ru/subject/lesson/5390/start/17694/ Bunoodbpazopanue
DO0P 13 | https://resh.edu.ru/subject/lesson/3874/start/17723/ Bo3HUKHOBEHHE
KU3HH



https://profspo.ru/books/148965
https://profspo.ru/books/148964
https://profspo.ru/books/148962
https://profspo.ru/books/148963

S0P 14

https://resh.edu.ru/subject/lesson/4951/start/107496/ stansl sBOMIOIIAN
NpUMaTOB

O0P 15

https://resh.edu.ru/subject/lesson/5392/start/8378/ sxonorus




4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJBHON YUEBHOWM JUCIUTILIMHBI

KOHTpOJIb H OICHKa pPEe3yjlbTaTOB OCBOCHUA O6H_[CO6pa3OBaTCHLHOI71 JAUCITUITIINHBI
PAaCKpPBIBAOTCA Y€PE3 NUCHUIIIIMHAPHBIC PE3YJIbTAThI, HAIIPABJIICHHBIC HA (I)OpMI/IpOBaHI/Ie O6H_II/IX u
HpO(beCCI/IOHaJ'IBHI)IX KOMHeTeHHI/Iﬁ I10 pasaciiaM U TEMaM COACPKaHUA yqe6Horo MaTcpHraja.

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

3anoiHeHue TabJIUIbI ¢ OMMCaHUEM
METOJI0B MUKPOCKOITUPOBAHUS C UX
JOCTOMHCTBAMHU U HEJOCTAaTKaMU.
3anonHeHne Tabuuibl «BKIaa y4eHbIx
B pa3BUTHUE OUOIOTHID

3anoJiHeHUe CPAaBHUTEIILHOMN TaOINIIbI
CXOoJCTBa U pasnpmnﬁ JKHUBOI'O U HE
JKUBOTO

OK 01
OK 02
OK 04

CTpykTypHO-(QyHKIIHOHATBHAS
OpraHu3alus KJIETOK

OneHuBaemasi IMCKycCHs 10 BOIpocam
JEKUUU

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

«CtpoeHue KIeTKH (pacTeHus,
KUBOTHBIE, FPUOBI) U KIETOUHbIE
BKJTIOYEHUS (Kpaxmall, KApOTUHOU/IBI,
XJIOPOILIACThI, XPOMOILIIACTHI)»
IIpaktnueckoe 3anarue. IIpeacrasienne
YCTHBIX COOOIIEHUH ¢ IPEe3eHTALNEN,
MOJIFOTOBJIEHHBIX IO MEPEUHIO
HUCTOYHUKOB, PEKOMEH0BAHHBIX
IpenojaBaTesieM

OK 01
OK 02
IIK 3.1

CTpyKTypHO-(QYHKIMOHATIbHbIE
(bakTOpBl HACIEICTBEHHOCTH

@poHTaIBHBINA OIIPOC

PazpaboTka rioccapus

Pemenue 3ana4 Ha onpezeneHne
IIOCJIEI0BATEIBHOCTH HYKJIEOTUIOB,
aMUHOKHCIIOT B HOPME U B ClIy4dae
MU3MEHEHHUS [10CIIE0BATEIbHOCTU
nykieotuoB JJHK




OK 02

OOMEH BEIIECTB U
MIPEBpAIICHUE SHEPTUHU B KICTKE

OpOoHTANIBHBIN OMPOC

3anoiHeHUe CPAaBHUTEIILHOMN TaOINIIbI
XapaKTepUCTHK TUTIOB OOMEHa
BELIECTB

OK 02
OK 04

JKM3HEHHBIN UK KIETKH.
Muto3. Meiio3

OOcy>xeHue o BoIpocam JeKIHH
Pa3paboTka eHThl BpeMEeHU
’KM3HEHHOI'0 LIUKJIa

Paszgea 2. Ctpoenue u
(pyHKk1 UM opraHu3Ma

KontponbHas padota “CtpoeHue u
¢byHKIIMKM opraHu3zMa’

OK 02
OK 04

CrpoeHue opranusma

OnenuBaemasi AUCKYCCHUS

Pa3paboTka MEHTaNbHOMN KapThl
TKaHEl, OpraHoB M CUCTEM OpPTaHOB
OpraHU3MOB (PaCTEeHUs, )KUBOTHBIC,
YeJIOBEK) C KPATKOH XapaKTePHCTUKON

X QyHKIUN

OK 02

®opMbl pa3MHOKEHHUS
OpPraHnu3MOB

OpOoHTANIBHBIN OMPOC

3anoiaHeHue TabJIuLbl ¢ KpaTKOM
XapaKTEePUCTHKON U IpuMepamMu Hopm
Pa3sMHOXEHHUsI OPIraHU3MOB

OK 02
OK 04

OnTtorcHes paCTCHHﬁ, KHNBOTHBIX
K 4CJIOBCKaA

Pa3paboTka JIeHThI BpEMEHH C
XapaKTEPUCTUKOM 3TAallOB OHTOI€HE3a
OTJI€JIbHOM T'PYNION KUBOTHBIX U
YeJI0BEKa 110 MUKPOTPYIIIIaM
Tect/onpoc

CocraBieHne KU3HEHHBIX [IUKJIOB
pacteHuil o otTnenaM (MOXOBUIHBIE,
XBOILEBUIHBIE, TATIOPOTHUKOBUIHBIC,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACIIEOBAHUS

Pa3paboTka riioccapus
@poHTaIBHBIN OIIPOC

Tect o Bompocam JIeKIIUU
Penrenue 3aau Ha onpezeneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIE/ICTBEHHBIX MTPU3HAKOB TIPH
MOHO-, 1U-, TOJTUTUOPUIHOM U
AQHAJM3HUPYIOIIEM CKPEIBAHUH,
COCTaBJICHUE TEHOTHITMYECKIX CXEM
CKpEIUBaHHS

OK 01
OK 02

CueruieHHOE HaCJIEIOBaHNE
MPU3HAKOB

Tect

PazpaboTka rioccapus

Pewenue 3agau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHMS
HACJIEJACTBEHHBIX MPU3HAKOB IIPU




CILICIINICHHOM HacCJICAOBaHHUH,
COCTaBJICHHUEC I'€CHOTHITMYCCKUX CXEM

CKpEIINBAHUS
OK 01 3aKOHOMEPHOCTH U3MEHUYUBOCTH |TecT.
OK 02 Pemenue 3aau Ha onpeeeHUe TUIIA
OK 04 MYyTAalUy IIpU Iepegaye
[IK 3.2 HACJIEICTBEHHBIX TPU3HAKOB,
COCTaBJIEHUE T€HOTUITNYECKUX CXEM
CKpEIIMBAHUS
Pa3nen 3. Teopusi 3Bosironun | KontposbHas pabora “Teopernyeckue
ACIIEeKThI FBOJIFOLIMY KU3HU Ha 3emie’”
OK 02 Hctopus 3BOTIOIIMOHHOTO OpOoHTaANBHBIN OMPOC
OK 04 y4eHus. MUKpOIBOIIOLMS PazpaboTka riioccapust TEpMHUHOB
Pa3paboTka JeHThI BpeMEHU Pa3BUTHUS
HBOJIFOLIMOHHOTO YYEHUs
OK 02 MakposBosnronus. OnenuBaemasi JUCKYCCHSL:
OK 04 Bo3HukHOBEHME U pa3BUTHE HCTIOJIb30BAaHUE apTyYMEHTOB,
KHU3HU Ha 3emiie OHMOJIOrMYeCKON TEPMUHOJIOTUN U
CUMBOJIMKH ISl 1OKA3aTeNbCTBA
POJICTBA OPraHU3MOB Pa3HbIX
CUCTEeMAaTUYECKUX TPy
Pa3pabotka neHTHl BpeMEeHH
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emiie
OK 02 [Ipoucxoxnenue yeaoBeka — @poHTaNBHBIN OIIPOC
OK 04 AHTPOIIOT€HES Pa3paboTtka neHTH BpeMeHH
MIPOUCXOXKICHUS YEIOBEKa
Pasnen 4. dxosiorus
OK 01 Dxonorudeckue GakTopsl U TecT mo sxonornueckum Gakropam u
OK 02 Cpenbl JKU3HU cpenaM KU3HU OpraHUu3MOB
OK 07
OK 01 [Momynsitust, cooO1IecTBa, CocraBneHnue cxem
OK 02 9KOCHUCTEMBI KpYTrOBOPOTAaBEILECTB, UCIIOIb3Ys
OK 07 MaTepuabl JEKIUN
Pemenue npakTuKo-OpHUEHTUPOBAHHBIX
pacyYeTHBIX 3aJIaHUH 10 TIEPEHOCY
BELIECTBA U SHEPTUU B IKOCHCTEMAX C
COCTaBJIEHUE TPO(PUUECKHX LIeTei U
MUpaMul OMOMAaCChl U SHEPTHH
OK 01 buocdepa - rmobanbHas OnenuBaemasi TUCKYCCHs
OK 02 HKOJIOTMYECKAs CUCTEMA Tect

OK 07




OK 01

Bnusane AHTPOIIOI'CHHBIX

Tect

OK 02 (baxTopoB Ha 6uochepy [Tpaktrueckas padota “OTXObI

OK 04 MpOU3BOACTBA”

OK 07

OK 02 Bmusnue conuaibHO- OueHuBaemasi JUCKYCCHS

OK 04 HKOJIOTHYECKUX (PaKTOpOB Ha Beinonnenue nabopaTopHoil paboThl Ha

OK 07 3I0POBBE YETIOBEKA BBIOOD:

IK 3.1 "YMmcTBeHHas paboTOCIIOCOOHOCTH",

[IK 3.2 "Biustane abnoTudeckux GakTopoB Ha
yesoBeKa (HU3KUE U BBICOKUE
TeMIeparypsbl)"

Pa3znen 5. buosiorus B :ku3HM  |3alIMTa Keica: IpeICTaBICHHUE

pPEe3yJAbTATOB PEIICHUSI KEHCOB
(BBICTYILJICHHE C TIPE3CHTAIINECH )

OK 01 brortexHoIOrMA B KU3HU BrimonHeHnue Kelica Ha aHaJIN3

OK 02 Ka)KI0T0 MH(POPMAIIMN O HAYYHBIX JTOCTHKECHUAX

OK 04 B 00J1aCTH M'€HETHYECKHUX TEXHOJIOTHH,
KJICTOYHOM MH)KEHEPUH, MMUIIEBBIX
OMOTEeXHOJIOTHH (110 TpymHIam),
[Ipe/ICTaBICHUE PE3YJIbTATOB PEIICHUS
KEMCOB

OK 01 [IpombinienHast OnotexHosorus |BpinonaHeHue keiica Ha aHAIN3

OK 02 MH(POPMALIUU O Pa3BUTUU

OK 04 HPOMBIIIJIEHHON OMOTeXHOIOTUi (110
rpymnmnam), IpeaCcTaBlIeHUE Pe3yIbTaTOB
pELLIECHHS KECOB

OK 01 ConnansHO-3>THYECKHUE aclIeKThl  |BLINTOTHEHNE Kelica Ha aHaIn3

OK 02 OMOTEXHOIOTHIA uHpOpMaNKU 00 STUIECKUX ACTIEKTaxX

OK 04 pa3BUTH OMOTEXHOJOTHIT (110
rpyImmnam), IpeacTaBieHue pe3yJbTaToB
pELIEeHHS KEeCOB

OK 01 brorexHonornn n TexHu4yeckue |BrImonaHeHMe Kelica Ha aHaAIN3

OK 02 CUCTEMBI nH(bOpMaLUU O pa3BUTHUS

OK 04 OMOTEXHOJIOTHH ¢ TPUMEHEHUEM

TEXHUYECKHUX CHCTEM (IO TPyIIaMm),
MIpEACTaBICHUE PE3YyIbTaTOB PELICHUS
KENCOB




4.2 KoHTPO/IbHO-0LIEHOYHbIE CPeCTBA MO TUCIHILINHE:
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 OTJIMYAIOTCS OT HEXKUBBIX ?
2.Kakuie (pyHKIIUU BBITIOJHSIOT YIJIEBOJIBI B )KUBBIX OpraHU3Max?

Bapuant Ne 2

1.Kakue Ouosiornyeckue HayKu BaM W3BecTHbI? Kakue MeTo bl MCCIIeI0BaHMS, TPUMEHICMBIC 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 MUPA.
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. BumoBasi 1 mpoCcTpaHCTBEHHAS CTPYKTYpPa SKOCUCTEM.
2 Iluroruiazma u KJieTouHas 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 DBomonmonHoe yuenue Y. [lapsuna. Yuenue U JlapBuHa 0 ecTeCTBEHHOM OTOOpE.



2 Yuenue H. 1. BaBunosa o ieHTpax NpOUCXOXKACHUS KYJIbTYPHBIX pacTeHUH. OCHOBHBIE
METO/bI CEJICKIINH.
Kaprouka Ne8
1 ®opmbl OOpHOBI 32 CYIIECTBOBAHUE.
2 PazBuTue xn3HHM B najeo3oe. KinumaTnueckue u reoJIorHyecKrue M3MEHEHUs!.
Kaprouka Ne9
1 IIumeBsle CBA3M U UX 3HAYEHHUE B DKOCUCTEME. THUIIBI DKOCHUCTEM.
2 Tlonynsuust — CTpPYKTYpHasl €IMHULA BU/Ia U BOJIIOLIUU.
Kaprouka Nel0
1 ®opMBbI ecTECTBEHHOTO 0TOOPA.
2 buomacca. KpyroopoT BaXHEHIITMX OMOTEHHBIX DJIECMEHTOB.
Kaprouka Nell
1 MexBua0BbIE B3aMMOOTHOILIEHUS! B DKOCUCTEME: KOHKYPEHIINS, CUMOMO03, XUIIHUYECTBO,
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 nporepo3oe. Knnmatuueckue u reoJornyeckie N3MEHEHUs.
2 OcHoOBHBIE a0UOTHYECKHE (DAKTOPHI CPEIbI M X 3HAUCHUE VIS J)KUBOU MTPUPO/IBI.

Kaprouka Nel4
1 JIBrmKyuiye CUiibl SBOJIIOLHH.
2 CuHTeTn4ecKkas TeopHs 3BOIIOLIUU Pa3BUTHE NpeICTaBICHUN O IPOUCXOKICHUN YEI0BEKA.
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 CHHTE3 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€.
2 buorexHos0rus, €€ JOCTUKEHUS U MEePCHIEKTUBbI Pa3BUTHSL.
Kaprouka Ne21



1 Yenoseueckue pacsl. HecocTodrenpHOCT pacu3ma.
2 DKOJIOTHSI KaK HayKa U €€ 3aJ1auHu.
Kaprouka 22

1 Yuenne B. U. Bepranckoro o 6uocdepe.
2 Cucrema pacTeHUi U )KUBOTHBIX — OTOOpa)keHUE IBOJIOLIUH.

Kaprouka Ne23
1 Posib 5BONIOIIMOHHOTO YYeHUsI B JOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO — HAyYHOMU
KapTHUHBI MUPA.
2 CoBpeMEHHOE COCTOSIHUE IPUPOIHOM cpenbl. [lociiencTBUs AeATENPHOCTH YEI0BEKa B
OKpYKalolleH cpere.

Kaprouka 24

1 BuoTtnueckue hakTOphI CpeIbI.
2 buonoruyeckas NpOAYKTUBHOCTb SKOCUCTEM.

Kaprouka Ne25
1 DBomronus NpUMaToB.
2 'opoAckue U MPOMBIILICHHBIE 3KOCUCTEMBI.

Kaprouka Ne26
1 HayuHble 1 conMalibHO — YKOHOMUYECKHUE Npeanocbulku Teopun Y. JlapBuHa.
2 [lonsaTue 06 3K0JIOTHYECKUX PaKTOpax, AeicTBUEe PakTOPOB Ha opraHu3M. OrpaHUYMBAOLIHIA
(hakTop.

Kaprouka Ne27
1 MukposBosmtonusi. CoBpeMeHHbIE NPEACTAaBIECHUS O BUI000Pa30BaHUU.
2 BozaeiicTBre TPOM3BOJICTBEHHON ACATEILHOCTH B 001acTH CBOEH Oymyiei mpodeccuu Ha
OKPYXKAIOIILYIO CPENY.

Kaprouka Ne28
1 Mop¢onoruueckre 3akOHOMEPHOCTH OUOJIOTUYECKOM IBOTIOIHH.
2 Tloaxonpl K yIIPaBICHUIO IPOMBICIIOBBIMH MOMYJISUSMHU.

Kaprouka Ne29
1 YVuenne H. 1. BaBunoBa o LieHTpax NpOUCXO0XKIAECHUS KyJIbTYPHBIX pacTeHUi. OCHOBHBIE
METO/IbI CEJIECKIUH.
2 OcHoBHBIE abuoTHyecKue GaKkToOpbl Cpeibl U X 3HAYCHHE [Tl )KUBOU MPUPOIBI.

Kaprouka Ne30
1 JIBMKyI1i1e CUiIbl SBOJIOIUH.
2 Pa3BuTHe )XM3HU B najeo3oe. Knumatudyeckne u reoJorndyeckiue N3MEHEHHS.
Kaprouka Ne31
1 ITaneoHTONIOrNYECKUE 1OKA3ATEIBCTBA BOITIOLUN
2 DpomonmonHoe yuenue Y. Jlapsuna. Yuenue Y J[apBuHa 0 eCTECTBEHHOM 0TOODE.
Kaprouka Ne32
1 CenbCKOX034IICTBEHHOE 3arpsi3HEHUE.
2 JIBMOKyYIIIE CUIIBI aHTPOTIOTeHE3A.
Kaprouka Ne32
1 TTonsiTre 06 sKoNOrHUecKX (hakTopax aercTBre (akTOpoB Ha opraHu3M. OrpaHUYUBAIOIINN
(hakTop.
2 DMOpurosIornyecKue J0Ka3aTeabCcTBa MakpodBotonuu. [laneonTonornuyeckue nokazareinbcTBa
Kaprouka Ne33



1 Dxosorus Kak HayKa U €€ 3aJauu.
2 IloyBa — TJIaBHBIN PECYPC arpOIKOCUCTEMBI.
Kaprouka Ne34
1 ®opmbl OOpHOBI 32 CYIIECTBOBAHNE
2 Bun. Ero xputepuu u cTpykTypa
Kaprouka Ne35
1 AGuoreHHbIN CUHTE3 OpraHnyeckux BeuecTs. ['unoreza A. M. Onapusna.
2 Tlonynsuus — CTpYKTypHas €IUHHUIA BUJIa U DBOJIIOLIUN

Tectbl: Tema Nel Yyenue o kierke, Tema Ne2 OcHOBBI TeHETHKHM U cejiekimu, Tema Ne3
IBon0nuOHHOe yueHHe ,Tema Ne4 Mcropus pa3BuTus Ku3Hu Ha 3emiie

1.Bce kieTKH CXOAHBI 110 XUMHUYECCKOMY COCTaBY, YTO CBHACTEC/ILCTBYET

A - 0 eAUHCTBE )KMBOW U HEKUBOU IPUPOJIbI

b — o mpoucxoxaeHun opraHu3MoOB OT OOIIETO MpeaKa
B — 00 »BoIOIIMK OpraHUYECKOr0 MHUpa

I — 0 enMHCTBE OPraHUYECKOTO MUpPA

no

YrieBoabl B KjeTKe BbINOJIHAIT QyHKIIUIO
A — HEPreTHYECKYIO

b — 3ammuTHYyI0

B — cTpykTypHYy!ro

I' — xpaHeHue HacIeICTBEHHOM HH(OpMALTUN

JIMnuabl B KJIeTKe He BBINOJHAIOT (PYHKIM IO
A — XpaHeHUe HaCIIeICTBEHHOW HH(POPMAITUN

b — sneprernueckyro

B — cTpykrypHyo

I' — 3amacaromryro

MoJiekyJibl JJMIIMIOB COCTOAT U3 MOJIEKY.JI

A — rIMIepuHa U JKUPHBIX KUCIIOT

B

b — amuHokucnor
B — knetuatku
I' — HykiieoTH10B

o

Beaku, yBeinuuBawime CKOPpOCTbh XUMHYECKUX PeaKIUil B KJIeTKe

A — TOpMOHBI

b — depmenTrr*

B — BuTamMunbI

I' - npoTennbl

JHepreTH4ecKnii 00MeH — 3TO

A — COBOKYIHOCTb XUMUYECKHUX PEAKLIUN B KIETKE

b — COBOKYNHOCTH OpraHMYeCKUX BEIIECTB U3 YIIEKUCIOT0 ra3a U BObI

B — COBOKYMHOCTh peakiuii OKHCIEHHUS OPraHMYECKHUX BEIIECTB B KIETKE, HAYIINX C
OCBOOOXKICHHUEM dHEPTUH ™

I' — COBOKYITHOCTB peakinii CHHTE3a OPraHWYECKHUX BEIIECTB U3 HEOPTaHUYECKHUX C 3aTpaTaMu
SHEPTUU



7. OpraHu3mbl, o0uTaOIIKe B 0eCKUCJIOPOIHOI cpeje,
A — aBTOTpOdBI
b — rerepotpods
B — a»po0sr
I' — ana»poOBI*
8. Ilpouecc MHIMBHIYAJbLHOI0 PA3BUTHS OPrAaHU3MOB, HAYMHAIOLIHUIICS C OIJIOAOTBOPEHHA
1 00pa30BaHMs 3UTOTHI U 3AKAHYMBAKOIIMIiICA CMePTHIO, HA3bIBaeTCH
A — oHTOreHE30M*
b — sMOpHoOHaNBHBIM IEPUOIOM
B — noctamMOpHroHaNBHBIM IEPHOOM
I' — dunorenesom
9. Ilepmopa, KOTOpbIii HAYMHAETCH MOCJE POKAEHUS MM BbIX0JA 3apojAbllIa M3 siiila u
3aKaHYMBAETCS CMEPTHIO OPraHN3Ma, Ha3bIBaeTCs
A — 5MOpHOHATIBHBIM
b — npsMbIM pa3BuTHEM
B — onTOrenezom
I' — nocTamMOproHANTBEHBIM*
10. IIpu npsAAMOM pPa3BUTHH BHOBb, NOSIBUBLINICS OPraHU3M
A — oTiaMyaeTcs 0T POAUTENBCKOr0 opranu3ma Gopmoii tena
b — moxox Ha poauTenbekuii*
B — otnnuaetcs oT poAUTENbCKOrO OpraHu3mMa crnocoooM MUTaHUS
I' — oTnMuaeTcs OT POAUTETBCKOTO OPraHU3Ma OKPacKoi
11. Ilpu HenmpsiMOM pa3BUTHH KUBOTHOE
A — He IPOXOAUT psiJia MPEeBpaLICHUI
b — noxoxe Ha poANUTENIbCKUI OpraHU3M
B — npoxonurt psin npeBpaieHuin*
I' — oTnMuaeTcst OT pOAUTENBCKOTO OPTaHU3Ma TOJIKO pa3MepaMu

12. MoHoMepbI HYKJIE€HHOBBIX KHCJIOT
A — aMMHOKUCIIOTBI
b — nykneorunpr*
B — rnunepuH 1 )KUpHBIE KUCIOTHI
I' — mpocThle yrieBonasl
13. IlocsienoBaTeIbHOCTE AMHHOKHMCJIOTHBIX OCTATKOB B IOJIMIICNITHHON el
A — epBHYHas CTPYKTypa Oenka™
b — BropuuHas cTpykTypa O6emka
I' — TpetnuHas cTpykTypa Oenka
J1 — ueTBepTHUHAs CTPYKTypa Oenka

14. IInasmaTnyeckast MeMOpaHa B OTJINYHE OT KJI€TOYHOH 000109KH
A — obnamaeT u30upaTebHON TPOHUIIAEMOCThIO™®
b — IlonHOCTBIO pOHULIAEMA 711 Pa3JIUYHbIX BELIECTB
B — 6onee mpounas
I' — cocrout u3 kneryaTku
15. Cunre3 AT® npoucxoaur B
A — BakyoJx



b —nmm3ocomax
B — xnopomnnacrax
I' — muroxonmpusx*
16. «Coopka» pud0OCOM NPOUCXOAUT B
A — sHIOMIa3MaTHYECKO# ceTn™
b — xomiuiekce I'onp mxu
B — nimromnazme
I' — sapeimkax

17. Beaku, ;kMpbl U YIJI€BOAbI OKHCJISIIOTCS C 0CBOOOKIeHUEM IHEPIHH B
A — MATOXOHApUAX *
b — nevikonnacrax
B — sunmomnmazMaTnueckom ceTu
I' — xommnexkce I'onb mxu

18. DykapuoOTBI — 3TO OPraHU3MbI
A — nactub
b — xryTtuku
B — knetounyo 060104Ky
I' — odpopmnennoe sapo*
19 KoHnTpoJub HaJa BceMH MPOLECCAMH OCYIEeCTBJISIIOT
A — nacTubl
b — pubocombl
B — xpomocombr*
I' — MmuTOoXOHIpUH
20 Ha noBepxHOCTH 1IEPOX0BATOM IHI0IIA3MATHYECKON CeTH
A — TM30COMBI
b — MukpoTpyOouku
B — muToxoH1pun
I' — pubocombr*

21.11pu3Hak, KOTOPbI BHEIIHE Y OTOMCTBA He NMPOABJIAETCS
A- periecCUBHBII*
b- nomuHaHTHEIN
B- rerepo3urorHsIit
I'- roMo3uroTHbIN

22.0npeneute IOMUHAHTHBINA T'eH

A-a

b-B

B- B*

I'-c

23.0npenennTe peneccHBHbIN I'eH

A-A



b-a*
B-B
r-c
24.00mee cBOICTBO BCEX OPraHU3MOB NPHOOpPETATh HOBbIE PU3HAKH

A- pa3Butue
b- pazmHOXEeHNE
B- usmenuuBocts*
I'- HacIenCTBEHHOCTH
25.0npenenure reHOTHII, COAEPKALIUI Pa3Hble aJJ1eJIM OJJHOT0 F'eHa
A-cc
Bb- AA
B- CC
I'-Cc*
26.CoBOKYNHOCTH T€HOTHUIIOB BCEX 0C00ei MOomyJIsium, BUaa
A- TeHOTHII
b- renodponn*
B- ¢penoTun
I'- \3BMEHYNBOCTH
27.COBOKYNHOCTb BCEX FeHOB OpraHu3Ma
A-rerodoHn
b- amnens
B- ¢penotun
B- renotun*
28.0npenenure rerepo3suroTHbLIM OPraHu3M
A-BB
b- CC
B-Bs*
I'- BB
29.CkpemBaHue, NpyM KOTOPOM pPoauTeJbckue GOpMbl pa3inyaroTcs 1Mo OJHOH nmape
NPU3HAKOB, HA3BIBAKTCHA
A-mUruOpUIHBIM
b- nonuruGpuaHbIM
B-tpurudpuaasm
I'- MoHOTHOpUAHBIM*
30.CuenjieHbIMH Ha3bIBAIOT I'eHbI, JeKalue

A- B TOMOJIOTHYHBIX XpOMOCOMAaX

b- B HErOMOJIOTHYHBIX XPOMOCOMAX

B- B ogHOIT xpomocome™

I'- B ogHOM TameTe

31.Y yesl0oBeKa B COMATHYECKHUX KJIETKAX KEHCKOI0 OPraHu3Ma CoAepPKUTCS

A-44A+ XY
b-22A+ X
B-22A+X
I-44A + XX*



32.Y 4yesl0BeKa B COMATHYECKHUX KJIETKAX MYKCKOI0 OPraHu3Ma CoepPKUTCS

A-44A + XV*

b- 44A + XX

B-22A+X

I-22A+V

33.Y 4esi0Beka B MOJOBBIX KJIETKAX KEHCKOI0 OPraHM3Ma COAePKUTCH
A-22A+Y

b-22A + X*

B-44A + XX

B-44A + XY

34. Y 4ejioBeKa B MOJOBBIX KJIETKAX MY’KCKOI0 OPraHU3Ma COAePKUTCS
A-44A +XV

b- 22A +X, 22A+ X

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

I-44A + XX

35. ®ynkuusa PHK B kieTke

A- 3amacaromas

b- sHepreruueckas

B- yuactue B 6nocunrese 6enka*

I'- coxpaturenbHas

36. Mouiexkyaa IHK B orinuue or PHK umeer Bug

A- «KJI€BEPHOTO JIUCTAY

b- xny6ka

B- onquHouHO# criupanu

I'- nBoitHOM cimpanu™

37. Cniupajb npomMTasi BOAOPOAHBIMHU CBA3AMU
A — mepBUYHAS CTPYKTypa Oelka

b — BTopuuHas cTpykTypa Oenka

I' — TpeTnuHas cTpykTypa Oenka

J| — yeTBepTHMYHAs CTPYKTypa Oenka™
38.B3aumMHoe pacmojiokeHHe B NPOCTPAHCTBE HECKOJIbKHUX Iemneil, COCTaBJSIOMINX
0€eJIKOBYI0 MOJIEKYJTY

A — mepBUYHas CTPYKTypa Oenka

b — BropuuHas cTpykTypa O6emnka

I — Tpetnunas cTpykTypa Oemnka

J1 — ueTBepTHUHAs CTPYKTypa Oenka*

39. ®@ynkuus mosexkyabl JHK

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

B- sHeprernueckas

I'- ctpykTypHas

40. @yHKIMSA M1A3MATHYECKOI MeMOPaHbI

A- cuHTe3 Genka

b- cuntes JIHK

B- dopMupoBaHus KIETOYHOTO siipa



I'- mocTymuieHue BeecTB B KJIETKY M UX BbIIEJICHHUE U3 KIETKU™®
41. ®oTocHHTE3 NMPOUCXOIHUT B

A- xmoporactax

b- nelikoracrax

B- Bakyomsax

I'- murommazme

42. K1eTOYHOro CTpoeHusi He HMEeI0T

A-nnanobaktepuu

b- Bomopocnu

B- 6akrepun

I'- Bupycwr*

43. B kieTkax 0akTepuii B OT/INYHE OT KJIETOK 3YKAPHOT

A- MHOTO XpOMOCOM

b- Tonbko ogHa xpomocoma*

B- mHoOrO sinep

I'- onHoO simpo

44. B xJyeTkax aBTOTPO(OB B OT/IHYHE OT IreTepoTPo(oB ecTh
A- XpOMOCOMBI

b- nmuronnazma

B- sapo

I'- mnactuaer*

45. B kJyeTkax aBTOTPO(OB B OT/INYHE OT reTepoTPo(oB ecTh
A- sipo

b- Bakyonn*®

B- iutoruiazma

I'- MuTOXOHIpYH

46. B ki1eTkax rereporpodoB B OTIH4YHME OT aBTOTPO(OB HET
A- ma3mMaTudeckoil MeMOpaHbI

b- anpa

B- xnetouHo# 00onouku*®

I'- MuTOXOHIpHIA

47. OpranusmMsl, OJy4YaK0LIMe FOTOBbIE¢ OPraHHYecKHe BelecTBa ¢ I
A- IpOKapHOTHI

b- sykapuotsl

B- rereporpodsr*

I'- aBTOTpOdBHI

48. Unpopmanus u3 siapa K pudocoMaM J0CTABJISAIOT MOJIEKYJIbI

A- JIHK

b-uPHK

B-TPHK*

I'- yrneBonos

49. Y npo3odpuibl B cOMATHYECKHX KJIETKAX COACP/KUTCH 1O 8 XpoMocoM, a B IOJIOBBIX
A- 16 xpomocom

b- 32 xpomocombl

B- 2 xpomocomsl



I'- 4 xpomocombI *

50. Y MblIIM B MOJIOBBIX KJIeTKax mo 20 XpOMOCOM, a4 B COMATHYEC€CKHUX KIIETKAX

A- 10 40 xpomocom™

b- mo 10 xpomocom
B-no 15 xpomocom
I'- mo 80 xpomocom

4.3. IIpoMeKyTOUHBIA KOHTPOJIb.

1. OnoManIHMBaHUE )KUBOTHBIX U BBIPAIIMBAHUE KYJbTYPHBIX PACTEHUIN — HaYaJIbHbIE dTaIlbI

CCJIICKIIUU.

. Yuenne H. 1. BaBunoBa o ieHTpax MpoOUCX0XKICHUS KYyJbTYPHBIX PaCTCHUH.

. OcHOBHEBIE METOIBI CEJIEKIIUH.

2
3
4. .bUOTEXHOJIOTUH B IPOMBILIIEHHOCTH

5. buorexHoiorys, €€ TOCTHKEHHUS U IIEPCIIEKTUBbI Pa3BUTHS.
6

7

8

. Hayunble 1 conmanbHO — 3KOHOMHYECKHUE ITpeaAnocbulky Teopun Y. [lapBuHa.
. 3nauenue padot K. JIunes, XK. b. Jlamapka, B pa3BUTHU 3BOJIOIMOHHBIX HJICH B OMOJIOTHH.

. OBomonmonHoe yuenue Y. JlapeuHa.

9. Yuenne Y JlapBrHA O €CTECTBEHHOM OTOOpE.

10.
11.
12.

®opmbl 60pBHOBI 3a CYIIECTBOBAHHE.
®opMBbI ecTECTBEHHOTO 0TOOPA.

Pob aBoMOIIMOHHOTO YUeHHS B (HOPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO — HAYYHOM

KapTUHBI MHpa.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Bua. Ero kputepuu u CTpykTypa.

[Honynsauus — CTpyKTypHas €IMHUIIA BUAA U SBOJIOLIUH.
JIBrKy1ye CUJIbI BOJIIOLIMH.

CuHTeTHuecKasi TeOpHsl SBOJIOIHH.

Muxkpossomronus. CoBpeMeHHBIE MPEICTABICHUS O BUI000pa30BaHHH.
DOMOPHOJIOTHYECKHE TOKA3aTEIhCTBA MAKPOIBOIIOIIUN
[TaneoHTONOrMYECKNE TOKA3ATEIHCTBA

Cucrema pacTeHUl U )KUBOTHBIX — OTOOpaXKEHHE SBOIOINH
[IpuHLIMIIBI COBpEMEHHOMN KIacCU(pUKALIUU.

[TprunHBI BBIMUpaAHUST BUJIOB.

Buonornueckuii mporpecc U GMOJIOTHUECKHUI perpecc.
Mopdonoruuecknue 3aKOHOMEPHOCTH OMOJIOTUYECKOM IBOIIOIIHH.
Teopusi BOSHUKHOBEHHS KU3HU Ha 3eMUI€.

Oxcnepument Jlyu [Nactepa.

AOWOTeHHBIN CHHTE3 OPTaHUICCKUX BEIIECTB.

I'unoresa A. Y. OnapuHna.

I'unoresa daronurenasr M. Y. Meunnkosa.

Jloka3aTenbCcTBa 3BOJIIOLMN OPIaHUYECKOTO MUPA.
[onpaznenenne 3emMau Ha 3pbl U IEPUOJIBI.

PazButue Xu3HU B apxeec 1 nmpoTecpo3oc. KnumaTudueckue 1 reo10rn4ecKue N3MCHCHUS.
PasBurue xxu3nu B manneo3oe. KnuMmaTtuueckue U reoJ0rndecKrue H3MCHCHUS.
PazBuTtue )XM3HHM B M€3030€ M KIMMATHYECKHE U I'€OJIOTHYECKHUE U3MECHEHUS.

Pa3Butre %u3HM B KallHO30€.
PasButre npeacraBiaeHui 0 MPOUCXOKACHUH YEIOBEKA.



37. IlonoxeHue yenoBeKka B CUCTEME KUBOTHOTO MHUPA.

38. DBOIIOLMS TPUMATOB.

39. JIBmxyiue CUJIbl aHTPOTIOTeHe3a.

40. DBoIOIUS YEIOBEKA.

41. YenoBeueckue pachl.

42. HecocTosITENbHOCTD pacu3ma.

43. Dxojorus Kak HayKa U ee 3aJlauH.

44. Tlonstue 00 SKOIOTUIECKHX (PaKTOpax AeicTBHE (PaKTOPOB HA OPTAHHU3M.
OrpannunBaromuii GakTop.

45. OcHoBHbIe a0buoTHUYECKHE (DAKTOPBI CPE/Ibl U X 3HAUYCHUE TS )KUBOUM MPUPOJIBI.
46. buotnueckne GakToOpsl CPeabl

47. Ilonsitue 06 SKOJTOTUUECKUX CHUCTEMaX.

48. CocTaB 3xocucTeM. BuioBas u IpocTpaHCTBEHHAs! CTPYKTYpa 3KOCUCTEM.

49. KpyroBopoT BeIIECTB U MPEBPALIEHNUE YHEPTUU B SKOCUCTEME.

50. IIumieBsie CBSA3M U UX 3HAYEHUE B SKOCUCTEME.

51. Tunsl 3kocHUCTEM.

52. buonorudeckast NpOAYKTUBHOCTb SKOCUCTEM.

53. TloHsATHE 9KOJIOTUUECKOTO paBHOBECHSI.

54. MexBuAOBbIE B3aMMOOTHOIIICHUSI B IKOCUCTEME: KOHKYPEHIIUS, CAMOHO03, XHIIIHUIECTBO,
Mapa3uTU3M.

55. EcTecTBEHHBIE S3KOCUCTEMBI U UX UCIOJIb30BaHUE.

56. O06miee npeacTaBiIecHUE 00 arpodIKOCUCTEME.

57. IlouBa — rJIaBHBIN PECYPC ArPOIKOCUTEMBI.

58. DKkoJnorust ;kUBOTHOBO/ICTBA.

59. CenbCKOXO3SIMCTBEHHOE 3arpsi3HEHHUE.

60. DHeprocOepexkeHUE B CETLCKOM X035 HCTRE.

61. 'oposckue u IPOMBIILIEHHBIE 9KOCUCTEMBI.

62. Yuenue B. . Bepnaackoro o 6uocdepe.

63. Ponb jKUBBIX OpraHu3MoB B 6nocdepe.

64. buomacca. KpyroBopoT BaKHEHIINX OMOTEHHBIX AJIEMEHTOB.

65. CoBpeMEHHOE COCTOSIHUE MPUPOTHON CPEJIBI.

66. [locnencTBus NesITEIILHOCTH YEJIOBEKA B OKPYXKAIOIEh cpejie.

67. DKonoruueckue mpooIeMbl OUoCQepshl.

68. Bo3neiicTBrE MPOU3BOJICTBEHHOM IESITEILHOCTH B 00J1aCTH CBOEH Oyyien nmpodeccun Ha
OKPY’KAIOIILYIO CPELy.

69. Llenu 1 3a1aun pallMOHAJIBHOTO YIIPABJIEHUS IPUPOJAHBIMHU peCypcamu.

70. Ilonxoapl K ympaBiaeHUIO TPOMBICTIOBBIMH MOIMYISIIASMH.

71. Ilonxoapl K yIpaBIeHUIO CEIbCKOX035HCTBEHHBIMUA SKOCUCTEMAMMU.

72. PanimoHanbHOE HCTONIb30BaHHE MUHEPALHBIX PECYPCOB; 00II1e TpeOOBaHUS K OXpaHe
OKpYKarolleil Cpesbl.

73. buoHuKa Kak 0JIHO U3 HalpaBiIeHU OMOJIOTUN U KHOEPHETHKHU.

74. IlpyHIMIIBL ¥ IPUMEPBI UCTIOIB30BAHMS B XO35ICTBEHHOM AESITEIBbHOCTH YEJIOBEKa
MOp(pOoDYHKIITMOHATTFHBIX YePT OPraHUu3aluyd PACTCHUN U JKUBOTHBIX.



