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Paboyas nporpamma yuyeOHoi auctuminasl OOJ1.05 buonorus pazpadboraHa Ha
OCHOBE TpeOoBaHuii DeaepalbHOrO TroOCyJapCTBEHHOTO  00pa30oBaTENIbHOTO
CTaHIapTa CpeAHero o0wmwero oOpa3oBaHMs, YTBEPKIACHHOIO  NPHUKA30M
MunuctepctBa oOpazoBaHuss W Haykn PO Ned13 or 17.05.2012 r,
OPEIBABISEMBIX K CTPYKTYPE, COJAECPKAHUIO M PE3yJIbTaTaM OCBOCHHS YUYeOHOH
quciummael - OJ[J1.05 buonorus, B COOTBETCTBHM C PEKOMECHIALMIMU 110
OpPraHM3alMK MOJIYYECHHs CPEAHEro oO0Iero oOpa3oBaHMs B MPEACIAaX OCBOCHHS
00pa3oBaTeabHBIX MPOTPAMM CPETHETO MPOPECCHOHAIBHOTO 00pa3oBaHus Ha Oaze
OCHOBHOro 00mero oOpa3oBaHHs, C Y4eTOM TpeOoBaHmi (eaepanbHbIX
rOCyJIapCTBEHHBIX 00PA30BATENbHBIX CTAHAAPTOB M MOJYYAEMOW MPOPECCHHA WU

CHENUATBHOCTH CPEAHETO MTPO(PECCHOHATBEHOIO 00OPa30BaHUSI.

PazpabGoTunk nporpammei:

Opranuzarusi-paspadotuuk: bpsauckuii prman [TYTIC

OnoOpeHO Ha  3aceJaHUM  UMKIOBOW  KOMHUCCHH
€CTECTBEHHO- HAYYHBIX U MATEMATHYECCKUX JUCLIUTLINH
[TpoTokon Ne 7 ot « 12 » 05 2026

[Ipeacenarens UMKITOBOW KOMUCCUA

PexomennoBaHo MeToMUeCKUM COBETOM (prstnania
[Tpotokon Ne 6 ot « 14 » 05 2026
[Tpencenarens — 3am. aAupekTopa (puanana no YI1P

YreepxacHo lleparornyeckum coserom TI'YTIC
[TpoTokon Ne 6 ot « 14 » 05 2026

o0menpodecCuOHATBHBIX,

[ITamommukora B.H.

Mapunenkos U.E.
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1. O0mas xapakrepucTuka pado4eil nporpaMmmbl y4e0HOI JHCHHIIHHBI
OO0/1.05 buoJorust

1.1. MecT0 OUCHUNVIMHBI B CTPYKTYpPE OCHOBHOH NpodecCHOHANbHOIM
00pa30BaTeJbHON NMPOrpaMMBblI

Vuebnas mucuumiumaa OOJ[.05 buonorus gapiaseTrcs 00sI3aTeIbHON YacThbiO
o0meoOpazoBarebHOrO0  IUKiIa  oOpa3oBarenbHOM  mporpamMmbl  CIIO B
cootBeTcTBUM ¢ OI'OC no cnennanbHocTh 13.02.07 DHEprocHabX eHHE.

1.2. Leap u niiaHupyemMble pe3yJibTaTbl OCBOCHUSI AU CUHILIHHBI
1.2.1. Ileqib AMCHUNJINHBI.
Henwb: oBnagcHue OO0y4YArOIMUMUCS 3HAHWUSAMU O CTPYKTYPHO-(YHKIMOHAIBHON
OpPraHM3allMA >KMBBIX CHCTEM PA3HOT0 paHra H MNPUOOPETEHHUE YMEHMA
WCIOJb30BaTh 3TH 3HAHWS HJsi TPAMOTHBIX JEHCTBUII B OTHOLICHWHM OOBEKTOB
YKUBOM MPUPOJABI M PELICHUS PA3IMYHBIX KU3HEHHBIX MTPOOIIEM.
3apaum:
* OCBOCHHE OOYyYarOIIUMHUCSA CHCTEMBl 3HAHW O OWOJIIOTHYECKUX TEOPUSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPABUIIAX, CIY KX OCHOBOW
i (pOpMHUPOBaHMS PEACTABIIEHUI O €CTECTBEHHO-HAYYHON KapTHUHE MUPA,
O METOJAaX HAYYHOrO IMO3HAaHWs, CTPOCHWW, MHOrooOpasum M OCOOEHHOCTSAX
JKUBBIX CHUCTEM PA3HOrO0 YPOBHS OPraHW3allid, BBIAAOIIAXCS OTKPBITHAX W
COBPEMEHHBIX HCCIIEAOBAHUSAX B OUOJIOTHH,
* popmupoBanue y 00yUarommXcs MO3HABATENBHBIX, MHTEIJIEKTYaTbHbIX
Y TBOPYECKHUX CNOCOOHOCTEN B MPOLIECCE aHAJIM3A JAHHBIX O MYTAX PA3BUTHS
B OMOJIOTMHM HAyYHBIX B3[JISIAOB, MJCH M MOAXOM0B K M3YUYEHHUIO >KMBBIX CHCTEM
PA3HOrO YPOBHSI OpraHU3alliu;
* CTaHOBJICHHEC Yy OOydawmmxcs oOmed KyabTypel, (PyHKIMOHAIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHIH OOBACHATH M OLICHUBATH SIBJICHHS OKPYXKAIOLIETO
MUpPa KMBOW NPHUPOAbI HA OCHOBAHWMM 3HAHWA W OMNbITA, TOJYYEHHBIX MpPU
U3y4eHU U OMOJIOTUN,
* (¢opmupoBaHue Yy OOydYarONIMXCd YMEHUWA WUTIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHWA B NPAKTHYECKON NEATENBHOCTH YEJIOBEKA, PA3BUTHH
COBPEMEHHBIX MEIULIMHCKAX TEXHOJIOTUI U arpoOMOTEXHOJIOTHiA;
* BOCIIUTaHUE YOCSKAEHHOCTH B BO3MOYKHOCTH MTO3HAHUS YETTOBEKOM >KUBOMA
IPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOIEHUS STUUECKUX
HOPM IIPY MTPOBEICHUM OMOJIOTHYECKUX UCCIIEI0BAHUN;
* OCO3HAHWE IICHHOCTH OWONOTMYECKUX 3HAHWH ISl TIOBBILICHUS YPOBHS
AKOJIOTHYECKOH KYJIBTYPHIL, U1 (POPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS,
* MPUMEHECHHUE MTPHUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEHEBHON KU3HU
JUTA OLICHKW TOCHEACTBUM CBOEHM IAEATEIBHOCTA MO OTHOIIECHHIO K OKPYIKAFOILICH
cpene, COOCTBEHHOMY  3JI0POBbIO, OOOCHOBaHME W  COOJIIOJICHUE  MEP
npo(uIakTUKK 3a00JICBaHUH.
1.2.2. Ilnmanupyembie pe3y/JbTAThl OCBOCHHSI Y4eOHOH JHCUMIUVIMHBI B
coorBercrBuH ¢ PI'OC CIIO u Ha ocHoe ®PI'OC COO
Oco0oe 3HaueHue nucuuminHa umeeT npu popmupoannu OK u [1K



HaumeHnoBaHue 1 KO
KOMIIETeHL[HH

ILnanupyemsblie pe3yJbTaThl

O0mue

AucuunInHapHbie

OK 01. Beibupatb
criocoObl pereHws 3a1a4
npoheCCHOHATTLHOM
IeSTeIbHOCTH
NPUMEHHUTEBHO K
Pa3IUYHBIM KOHTEKCTaM

JInuHOCTHBIE PE€3yJabTaThbl A0JIZKHBI OTPA’RATb
B YaCTH: TPYAOBOI'O BOCIIMTAHUSA:

- TOTOBHOCTb K TpPyAy, OCO3HAHHE IIEHHOCTU
MacCTepCTBa, TPy Ioodue;

- TOTOBHOCTb K AaKTHUBHOW JEATEIHbHOCTHU
TEXHOJIOTMYECKOM U COLMAJIbHOM
HATPABJIEHHOCTH, CIIOCOOHOCTh HMHHIUUPOBATD,
IUIAHUPOBATh U CAMOCTOSITENIbHO — BBIMIOJIHSTD
TaKyIO AESITeIbHOCTD;

- HUHTEpeC K Pa3TUIHBIM chepam
poeCCHOHATTLHOM eI TEIbHOCTH.
MeranpeamMeTHble  pe3yJbTAThl  JTOJEKHBI
OTPAXKATH:

OBnageHne  yHHBEPCAJbHBIMH  Y4eOHBIMH
NMO3HABATEJIbHBIMHU AeHCTBUSMMH:

a) 0a30BbIE JIOTHYECKHUE NEHCTBUS:

- CaMOCTOSITEJIBHO ¢dbopmyanpoBathb u
aKTyaJH3UpoOBaTh NpoOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHAaBJIWBATb CymeCTBeHHbeI MNPU3HAK WU
OCHOBaHUsA HOJiI CpaBHCHMHA, K.]'IaCCI/I(bI/IKaL[I/II/I u
0000I11IeHHMS;

- OMNpenensiTb 1IN JeATEIbHOCTH,
napamMeTpPbl U KPUTEPHUU UX NOCTUKCHUS,
- BBIABJIATD 3aKOHOMEPHOCTU U MPOTUBOPCUUA

B PaCCMAaTPUBACMBIX ABJICHUAX,

- BHOCHUTDH KOPPEKTUBbBI B JACATCIIbBHOCTD,
OLCHUBAaTb COOTBECTCTBUC PE3YJIBTATOB LECJIAM,
OLCHUBATh PUCKU HOCJ'IGI[CTBI/Iﬁ JACATCIIbBHOCTH,

0) 0a30BbIE UCCIIENOBATENbCKUE NEHCTBUS:

- BJIZIETh HABbIKAMH Y4e0HO-UCCIIENOBATENbCKOM
u HpOGKTHOfI JCATCIIbHOCTH, HaBbBIKaAMU
paszperneHust mpodem;

- BBIABJIATL INPHUYMHHO-CICACTBCHHLIC CBA3UM H
AKTYAJIU3UPOBATH 3a/1avy, BbIABUTATb TUIIOTE3Y €€
peuicHuA, HaxXo4uThb APTYMEHTBI JJIA
J0Ka3aTeIbCTBA CBOMX VTBEDIKIEHHWH, 3a7aBaTh

3aaaBaTb

ITP6 1. ChopMupOBaHHOCTH 3HAHHI O MECTE U POJIU OHOJIOTHU

B CHCTEME Hay4YyHOro 3HaHMs, (PYHKLUHMOHAJIBHOW T'PAMOTHOCTH
YeJIOBEeKa ISl PELISHHS KI3HEHHBIX PoOIeM.

IIP6 2. CdopMUpOBAHHOCTb YMEHHUSI PACKPBIBATH COAEPIKaHUE
OCHOBOIIOJIATAIOIINX OHOJOTHYECKHX TEPMHHOB U MMOHATHIA. JKH3Hb,
KJIETKa, TKaHb, OPTaH, OPraHW3M, BHJ, MONMYJILHS, SKOCHCTEMA,
ououenos, ouocdepa; meradbonusm (0OOMeH BeECTB

U TIpeBpalleHNe SHEPTuH), FOMeocTa3 (CaMOoperyJsiius), OMOCHHTE3
Oenka, CTPYKTypHasi OpraHU3alys >KHUBBIX CHCTEM, AHUCKPETHOCTb,
CaMOPETY JIALIHS, CaMOBOCIPOU3BEIIEHNE (penpoaykumsi),
HACJIEICTBEHHOCTh, HM3MEHYMBOCTb, 3HEPTrO3aBUCHMOCTb, POCT U
pa3BUTHE, YPOBHEBAS OPTaHU3ALIHSL.

IIP6 3. CdopMupOBaHHOCTb YMEHHSI PACKPBIBATH COAEPIKaHUE

OCHOBOTOJIATAIOINX ~ OWOJIOTMYECKUX  TEOPUH U THIIOTE3!
KJIETOYHOW, XPOMOCOMHOHM, MyTaUMOHHOW,  3BOJIOLMOHHOM,
MPOUCXOXKACHUS )KU3HU U YEJIOBEKa.

I1P6 4. CdopmupoBanHOCTD YMEHUs packpniBaTh

OCHOBOTOJIATAIOINE OUOJIOTMYECKUe 3aKOHbI U 3aKOHOMEPHOCTH
(I'. Mennens, T. Moprana, H U. Basunosa, 3. I'ekkens,

@®. Mrwunepa, K. bapa), rpaHuilbl uX HPUMEHUMOCTU K JKHUBBIM
CUCTEMaM.

IIP6 5. IlpuoOpeTeHue OmbITa MPUMEHEHHS OCHOBHBIX METOIOB
HAYYHOTO MO3HAHUS, UCTIONB3yEeMbIX B OHOJIOTHUHN: HAOIOICHUS

U ONHCAHMUS KUBBIX CHCTEM, MPOLIECCOB U SIBJIEHUH, OpraHU3auu U
npoBeleHUsT  OMOJIOTMYECKOr0  3KCIEPUMEHTA,  BBIIBIKEHHS
TUTOTE3, BBISIBJIGHUS  3aBHCHMOCTH  MEXKAY  HCCIIEAYEMbIMH
BEJIMYMHAMH, OOBSICHEHHS TTOJTYYeHHBIX PE3yJIbTaTOB

U (OpPMYJNHUPOBAHUS BBIBOAOB C HCIOJB30BAHHEM HAYYHBIX
MOHATUHN, TEOPUH U 3aKOHOB.

I[MP6 6. CdhopMHupOBAaHHOCTL YMEHHUSI BBIACNISTH CYIIECTBEHHBIC
NPU3HAKA  BUPYCOB,  KJIETOK  MPOKAPUOT U DYKAPHUOT;
ONHOKJIETOYHBIX W  MHOTOKJIETOYHBIX ~ OPTaHU3MOB, BHJIOB,
OMOTreoeHO30B U 3KOCHCTEM; OCOOEHHOCTH MpPOLIECCOB OOMeHa
BEIIECTB M TMPEBPALICHUS JHEPTrHH B KiIeTKe, (HOTOCHUHTE3A,
MJIACTUYECKOTO U YHEPreTHUECKOro O0OMeHa, XeMOCHUHTEe3a, MUTO3a,
MeHo3a,  OIJIOAOTBOPEHHS,  Pa3BUTUA U PA3MHONKEHUS,
WHIMBUAYAJIPHOTO Pa3BUTHUs opraHu3Ma (OoHTOreHesa), 60pbOBI 3a




napameTpbl U KPUTEPUH PEIIEHUS,
- QHAJM3UPOBATH IOJIyYEHHBIE B XOMAE PELICHUs
3aMa4d Pe3yJbTaThl, KPUTHYECKH OLICHMBATb WX
IOCTOBEPHOCTh, TNPOTHO3MPOBATh H3MEHEHHE B
HOBBIX YCJIOBUSIX;

-pa3pabaTbiBaTh IUIAH peIIeHUs] NpoOJIeMbl C
YUETOM aHajH3a HMEIOIIUXCS MaTepPHaIbHBIX H
HEMaTepUaIbHBIX PECYPCOB;

- YMETb NEPEHOCHUTD 3HAHUS B MTO3HABATEIBHYIO U
NPAKTUYECKYIO OOJIACTH KU3HENEATENIbHOCTH,

- yMeTb UHTETPUPOBATb 3HAHUSA U3 PA3HBIX
NpPeAMETHBIX o0sacTel;

- BBIBUraTh  HOBbIE W€,
OPUTHHAJIbHBIE TIOAXO/IbI U PEIICHUS

npeasaraTb

CYLIECTBOBAHHME, €CTECTBEHHOrO OTOOpa, BHIOOOpa30OBaHMUS,
NPUCTOCOOJEHHOCTH OpraHU3MOB K Cpefe OOWTaHHs, BIUSHUSI
KOMIIOHCHTOB 5KOCUCTECM, aHTPOIIOI'CHHBIX H3MEHEHU!

B 9KOCHCTEMAaxX CBOE MECTHOCTH,

KPYroBOpPOTa BEIIECTB M IPEBpalleHue YHeprun B Ouocdepe.

IIP6 7. CdopMUpPOBAHHOCTb YMEHHs TNPUMEHATH IOJyYEHHbBIE
3HaHUuA OJ1d O6’b$ICHeHI/I$I 6I/IOJ'IOFI/ILIGCKI/IX npouecCcoB M ﬂBHeHHfI,
AJI TIPUHATHSA MPAKTUICCKUX peH_IeHI/Iﬁ B HOBCGHHGBHOﬁ JKU3HHU

¢ uenbio obecreueHus1 0€30MaCHOCTH CBOETO 3/I0POBbSI U 300POBbS
OKPYKAIOIINX JIFOACH, COONMIOAEHHUs 340pPOBOrO 00pasa >KU3HH,
HOPM TPaMOTHOTO TMOBEASHHUS B OKPYKAIOIIEH MPUPOHON cpene;

NOHUMaHHE  HEOOXOAMMOCTH  WCIOJNB30BAHUS  JOCTIDKEHHH
COBPEMEHHOH OHOJOrMM M OUOTEXHOJOTHH AT PALMOHAIBHOTO
MIPUPOIONOJB30BAHUS.

I[IP6 8. CdopMHUpPOBaHHOCTH yMEHHS pellaTbh OHOJOTHYECKHE
3a/1a4¥, COCTABJIATh TEHOTUITUYECKUE CXEMbI CKPEIIUBAHHUS

IUIsl Pa3HBIX THUIIOB HACJIENOBAHUS MPU3HAKOB Y OPraHU3MOB,
COCTaBJISITh CXEMBbI TIEPEHOCA BEIIEeCTB U SHEPTUU B HKOCHUCTEMAX
(Leny MUTaHUs], MAIIEBLIE CETH).

I[MP6 9. CdopMupoOBaHHOCTh YMEHUH KPUTHYECKH OLICHUBATH
uHpOpMaLUO  OUOJIOTMYECKOTO  CONEPIKAHUsS,  BKIIIOYAIOIIYIO
NCEBAOHAYYHbIE 3HAHWS W3 Pa3JIMYHBbIX HMCTOYHUKOB (CpencTBa
MaccoBol  MH(GOPMALIMM, HAYYHO-TIOMYJISIPHBIE  MaTepUaJIbl),
UHTEPIPETUPOBATH STUYECKUE ACTIEKTBI COBPEMEHHBIX
UCCJAENOBAHUI B OHOJNIOrMM, MeIMIMHE, OMOTEXHOJOTHH,
paccMaTpuBaTh rinodanbHbIe SKOJIOTHYECKHE poOIeMbl
COBpeMEHHOCTH, (opMUpPOBaTH MO  OTHOUICHHUKD K  HUM
COOCTBEHHYIO TMO3ULIHIO.

I[TP6 10. CdopMuUpOBaHHOCTH YMEHHII CO3/1aBaTh COOCTBEHHBIE
MUCBbMEHHBbIE W YCTHBIE COOOINEHUS HA OCHOBE OWMOIOTHYECKOMN
WH(POPMALIUU U3 HECKOJBKUX UCTOYHUKOB, TPAMOTHO HCTIOIB30BaTh
NOHSATUIHBIN anmapar OHOJIOrHU

OK 02. Hcnome3oBath | JInuHOCTHBIE DE3VAbLTATHI AOJKHBI oTpaxkats | [IP6 1. ChopMupoBaHHOCTB 3HAHUI O MECTE U POJIN OHOJIOTUH
COBPEMEHHBIE  CPEACTBA | B YACTH: LIEHHOCTH HAVYHOIO MO3HAHUS: B CHCTEME HAy4YHOro 3HaHUSA, (YHKIUOHAIBHOU TPaMOTHOCTH
MOKCKA, aHAJIN3a -chopmMupoBaHHOCTH MHUPOBO33PEHUS, | YeJIOBEKA JIsl PeIESHUS JKH3HEHHBIX MPOOJIEM.

51 UHTEPIPETALNHU | COOTBETCTBYIOLIEr0  coBpeMeHHOMY  ypoBHIO | [IP6 7. CdopMHUpOBaHHOCTH YMEHHs] TPUMEHSTh TOJYYEHHBIE
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uHpOpMaLuu

pa3BUTHUA HavVKH H O6LH6CTB6HHOI>'I IIPAKTUKH,

3HaHUA OJId 00BsICHEHHS] OHOJIOTHYECKHUX npouccCcoB u ﬂBHeHHﬁ,

u WH(POPMALIMOHHBIE | OCHOBAHHOTO Ha auanore KVIIBTYP, | A1 IPUHATHUS NPAKTUYECKUX pPelleHUi B IOBCEIHEBHOM KU3HU
TEXHOJIOTUU Ui | CIOCOOCTBVIOLIETO OCO3HAHUIO CBOETO MECTa ¢ uenbio obecredeHus1 0€30MaCHOCTH CBOETO 3/I0POBbSI U 30POBbS
BBITMIOJTHEHUST 3a71a4 | B MOJUKYJIBTYPHOM MHDE. OKPY’KAIOIIMX JIFOAEH, COOMIOeHHsT 3I0pOBOro 00pasa >KH3HH,
npodeccHoHaIbHON MeranpeameTHbie pe3yJbTaThbl AOJIZKHBI | HOPM TPaMOTHOTIO MOBENEHUs B OKPYKAOLIEH NMPUPOJHON Cpene;
JesITEeNIbHOCTH 0TDAKATD: NOHMMAaHHE  HEOOXOAMMOCTH  HCIHOJB30OBAHUS  JOCTHIKEHHH
OsBianeHne  VHHBEDCAIbHBIMH  Y4Ye€OHBIMH | COBPEMEHHOH OHMONOrMHM M OHOTEXHOJOTHHA AJisl PalMOHAJIBHOTO
MO3HABATEJIbHBIMHU AeHCTBHSMM: MPUPOAONOIB30BAHMUS.
B) pabora ¢ nHhopMaLHe: IIP6 10. CdopMHpOBaHHOCTP YMEHHH CO31aBaTh COOCTBEHHBIE
- BJIQIETh HABBIKAMH TMOJIVUEHHSI HHDODMALIMH NUCBbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE OHOJOTHYECKON
U3 MCTOYHHKOB DPA3HBIX THIIOB, CAMOCTOSATEIBHO | MHPOPMALUU U3 HECKOJbKUX HCTOYHHKOB, IPAMOTHO HCIIOJIb30BATh
OCVIIECTBJIATD MIOUCK, aHAJIN3, CUCTEMATU3ALUIO NOHATUIHBIN anmapar OHoJIoruu
U MHTEpIpeTanuro HMHOOPMALMH  Pa3JIMYHBIX
BUIOB U (hOpPM MpencTaBIeHHS,
- OLEeHUBaTb JOCTOBEPHOCTb, JIETUTUMHOCTH
uH(bOPMALINH,
€€ COOTBETCTBHE IIPaBOBBIM U  MOpPaJbHO-
STUYECKUM HOpMam
OK 04. DOddexrusno | JIndHOCTHBIE DPE3VIALTATHI M0KHBI orpaxarth | [IPO 5. TlpuoOpereHne ombiTa MpUMEHEHHs OCHOBHBIX METOMOB
B3alMOJIEHCTBOBATH U | B YACTH: LIEHHOCTH HAVYHOI0 MO3HAHUSI: HAYYHOTO TIO3HAHUS], MCIOJb3yEeMbIX B OHMOJIOTMH: HAOMIONEHUS U
pabortaTb - OCO3HaHHE€ LIEHHOCTH Hay4HOH AEsTEeNbHOCTH, | OMMCAHMS KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHUI; OpraHU3aLuu U
B KOJJIEKTHBE TOTOBHOCTb ~ OCVIIECTBJSITb ~ NPOEKTHVIO U | IPOBENEHUs]  OMOJIOTHMYECKOrO  SKCIIEPUMEHTA,  BbIIBHKCHUS
1 KOMaHJIe HCCJIEIOBATEIbCKVIO NESTeNIbHOCTD | TUIIOTE3,  BbIABJIEHUS  3aBUCUMOCTH  MeEXIy  MCCIeNyeMbIMU
MHAWBUIIYAJIBHO U B TPVIIIE. BEJIMYMHAMH, OOBSCHEHHS MTOJyYEHHBIX PE3yJIbTATOB
MeranpeameTrHbie pe3yabTaThl  JOJUKHBI | 1 (DOPMYJUPOBAHHMS BBIBOJOB C HCIOJB30BAHHEM HAyYHBIX
0TDAKATD: MOHATUH, TEOPUI U 3aKOHOB
Osaanenue VHHUBEPCAJIBHBIMHU

KOMMYHHKATHBHBIMH AeHCTBUAMH:

0) coOBMeCTHAas! AESITENLHOCTD:

- TMOHMMaTh M HCHOOJIb30BaTh IPEUMYIIECTBA
KOMaHITHOH

U UHIUBUAVAILHOH PabOTEHL,

- IPUHUMATH MEJIM COBMECTHOH OesTeJIbHOCTH,
OPTaHHU30BBLIBATH U KOOPIUHHUPOBATH NEUCTBUS

O €€ IOCTIDKEHUIO. COCTABIIATH IJIaH NECUCTBHH,
pacmpenesiTb POJIM ¢ VUIETOM  MHEHHUH
YYaCTHUKOB OOCYKIATh PE3YJIBTAThl COBMECTHOM




paboThI

OK 07. CogmeicTBOBaTH

COXPaHEHHIO
OKpY Karo e cpeapl,
pecypcocOepeKeHHro,

NPUMEHSITh 3HAHUS
00 H3MEHEHHUU KJIMMAaTa,

JII/I'!HOCTHbIe DE3VJAbTATHI OA0J’KHBI OTDAXKATH
B  YACTH: DJKOJOIHYeCKOro BOCIHTAHHA:
- Cd)ODMI/IDOBaHHOCTb BKOHOFHHGCKOﬁ KVJIBTYDBHBI,
IIOHUMAHNEC BJIHUAHUA COIIMAJIBHO-DKOHOMHWUYCCKUX
IPOLIECCOB Ha COCTOSIHUE IIPUPOIHOMU

U COLMAJIbHOM Cpenbl, OCO3HAHUE IIOOAIbHOIO

ITP6 5. IlpuoOpereHue ombITa MPUMEHEHHS] OCHOBHBIX METOMOB
HAYYHOTO MO3HAHUS, UCTIONB3yEeMbIX B OMOJIOTHHN: HAOIFO IEHUS

U ONHCAHMUS JKUBBIX CHCTEM, MPOLIECCOB U SIBJIEHUH, OpraHU3auu U
npoBeJeHUs  OMOJIOTMYECKOr0  SKCIEPUMEHTA,  BBIIBIKEHHS
TUTOTE3, BBISIBJIGHUS  3aBHCHMOCTH  MEXKAY  HCCIIEAYEMbIMH
BEJIMYMHAMH, OOBSICHEHHS TTOJTYYeHHBIX PE3yJIbTaTOB

NPUHLHUNBl  OEPEKIMBOTO | XapakTepa HKOJIOTHYECKUX MPOodIIeM, U (GOpPMyNIHPOBAaHUS BBIBOAOB C HCIIOJB30BAHHEM HAYYHBIX
MIPOU3BOACTBA, - TUTAHUPOBAHHE W OCVINECTBJICHHE NEUCTBUN B | OHATHUH, TEOPUHN U 3aKOHOB.
3¢ (eKTUBHO AeHCTBOBATh | OKPYIKArOILIEeH cperne Ha ocHoBe 3HaHms weneid | [IP6 6. CdhopMUPOBAHHOCTb YMEHHS BBIAENATH CYINECTBEHHBIC
B YPE3BbIYANHBIX | VCTOMYHUBOIO PA3BUTHUS YEIOBEUECTBA, NPU3HAKK  BHUPYCOB,  KJIETOK  MNPOKAPUOT MU DYKAPHUOT,
CUTYaLUsIX - AKTUBHOE HENPUATHE ACUCTBUH, NPUHOCSIIMUX | OMHOKJIETOYHBIX M  MHOTOKJIETOYHBIX  OPraHU3MOB, BHJOB,
Bpel OKPYXKAKOLIEH Cpene; OMOreoneHO30B M HKOCHCTEM, OCOOSHHOCTH MpPOLIECCOB OOMEHa
- VMEHHE MPOTHO3UPOBaTh HEONArONMPHUATHBIC | BEIIECTB M MPEBPAILEHUs] OSHEPruH B KJIETKe, (POTOCHHTE3A,
SKOJIOTUYECKHE IOCIENCTBUS NMPEANPUHUMAEMBIX | MJIACTUYECKOTO U SHEPreTHUeCKOro oOMeHa, XeMOCHHTE3a, MUTO3a,
JOENCTBHIL, NMPENOTBPAILATD HX; MeNo3a, OIJIONOTBOPEHHS, pasBuUTHsT U Pa3MHOXKEHHS,
- paciiupeHue OTbITa AESITENbHOCTH | MHAMBHAYAIBHOTO Pa3BUTHSI OpraHu3Ma (OHTOreHe3a), OopbObI
5KOJIOTHYECKON HANpPaBJIEHHOCTH. 3a CYLIECTBOBaHME, €CTECTBEHHOrO OTOOpa, BHAO0Opa3OBaHUS,
MeTtanpeamMeTHbIe pe3yabTATHI AOJEKHBI | IPUCTIOCOOJICHHOCTH OPraHU3MOB K cpene OOWTaHUs, BIHMSHHS
0TPAKATD: KOMITOHEHTOB 5KOCHUCTEM, aHTPOIIOT€HHBIX U3MEHEHU N
Osaanenne VHHUBEPCAJIBHBIMH | B OKOCUCTEMAaX CBOE€H MECTHOCTH,
KOMMYHHKATHBHBIMH XeHiCTBHSIMH: KPYroBOpPOTa BEIIECTB M IPEeBpalleHue YHeprun B Ouocdepe.
0) COBMeCTHasI IEATENbHOCTD: IIP6 7. CdopMUpPOBAHHOCTL YMEHHMS TNPUMEHATH IOJyYEHHbBIE
- TOHMMAaTh M HCIOJb30BATh NPEUMYINECTBA | 3HAHUS Ui OOBSICHEHUs] OMOJIOTHUECKHX MPOIECCOB U SIBJICHUM,
KOMaHJIHON IJ1s1 IPUHATHUS MPAKTUYECKUX PEIICHUI B IOBCEIHEBHON JKU3HU
Y MHIONBUYaJIbHON PabOTHL; ¢ uenbio obecreueHus: 0€30MaCHOCTH CBOETO 3I0POBbsI U 300POBbS
- NPUHUMATH LETH COBMECTHOHW AESTEIBHOCTH, | OKPYKAIOIIMX JIOAEH, COOMIOAeHHs] 3I0pOBOro 00pasza >KH3HH,
OPraHU30BBIBATh U KOOPAUHUPOBATH JE€HCTBUS HOPM TPaMOTHOIO MOBENEHHsI B OKPY’KAOLIEH MPUPOAHON Cpene;
M0 €€ IOCTHXKEHHIO: COCTABIIATH IJIAH NEHCTBUI, | IOHUMaHUEe  HEOOXOAMMOCTH  WCIONB30BAHUS  JOCTIDKEHHH
pacmpenessaTb  POJAM  C  VYETOM  MHEHHi | COBPEMEHHOH OHOJOrMM M OHOTEXHOJIOTHH Uil PalMOHAIBHOTO
VUaCTHHKOB OOCYZIaTh Pe3yJbTaTbl COBMECTHOM | MPHUPOIOIIOIb30BAHHS
paboThI
IIK 1.1.  BrmosnHnats | B o0aacTu Tpya0BOro BOCHUTAHUSA: c(OPMUPOBAHHOCTb yMEHHSI peliaTh OWOJOrHMYECKHe 3aJauH,
paboThI MO TEXHHYECKOMY | - TOTOBHOCTb K TpPYZAy, OCO3HAHHE LIEHHOCTH | COCTABJISATh T€HOTUITMYECKUE CXEMbl CKPEINMBAHHUS IS PasHBIX
00CITy>)KUBAHHIO MacTepcTBa, TPYAOI0OHE; THUIIOB HACJIEeNOBAaHMs NPU3HAKOB Y OPTaHU3MOB, COCTABJISAT CXEMBbI
o0opynoBaHus - TOTOBHOCTb K aKTUBHOU JI€ATEIBbHOCTU NepeHoca BEINECTB M 3HEPTUH B HKOCHCTEMax (LeMd IHTaHUS,
pacnpeneanuTeNnbHbIX TEXHOJIOTHYECKOM M COLMAIbHON IUIIEBbIEC CETH),




YCTPOMCTB 3JEKTPUUECKUX
OOACTAHLIMM U ceTeld
HanpsokeHueM  no - 110
KWJIOBATT BKIIOUUTENHHO.

IIK 1.2. Ilpoussoauts
PEMOHT o0opynoBaHus
pacIpeneuTeNbHbIX

YCTPOMCTB 3JEKTPUUECKUX
OOACTAHLIMM U ceTeld
HanpspkeHueM  no 110
KWJIOBATT BKIIOUUTENHLHO.

HAIPaBJIEHHOCTH, CTOCOOHOCTh HHULIMUPOBATD,
TUTAHUPOBATh U CAMOCTOSITEIIBHO BBITTOJHSTh
TaKyH0 JeSITebHOCTD;,

- HHTEpeC K pa3InyHbIM chepam
npodeCCHOHATBHOHN eATEIbHOCTH, YMEHNE
COBepIIaTh OCO3HAHHBIN BBIOOD Oyayruen
npo)eCCHU U PeaTu30BbIBATE COOCTBEHHBIC
JKU3HEHHBIE TJIaHBI;

OBnageHue  yHHBepCAJbHBIMH
MO3HABATEJILHBIMH AefiCTBHSIMH:
a) 0a30BbIE JIOTHYECKHE IEHCTBUS:
OTIPENeNATh 1NN eATENIbHOCTH, 331aBaTh
napameTpsl U KPUTEPUHN UX TOCTHUKEHUS,
OsBnageHue yHHBepCaAIbHBIMH
PeryJsiTHBHbIMH J1eliCTBHUSIMH:

a) CAMOOPTaHU3ALIHS:

CaMOCTOSITEJIbHO COCTABJIATD TUIAH PEIICHUS
npoOJIEeMBI C YHETOM HMEIOLINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUTEHH,

y4eOHbIMH

cOpMHPOBAHHOCTb YMEHUI CO37aBaTh COOCTBEHHbIC MUCHMEHHBIC
U YCTHBIE COOOIIEHUsI HA OCHOBE OMOJIOTHUECKOW MH(pOpPMAINU U3
HECKOJIbKUX HCTOYHUKOB, TI'PAMOTHO HCHOJb30BaTh MOHSTHHHBINA
anmapat OMOJIOTHH.




2. CTpyKTypa H coaepkaHue y4eOHOH AUCHUNITIMHBI

2.1. O0beM AUCUMIIMHBI U BUbI Y4e0HOi padoThl

Bup y4eOHoii paGoThI

Oo0neM B yacax

O06bem 00pa3oBaTe/IbHOI NPOrpaMMbl AUCUHHMIJIMHBI 72
BT. U..
TEOPETHYECKOE 00yUEHUE 47
Ja00paTOPHBIE 3aHATHUS 6
19
MPAKTUYECKUE 3aHATHS
OCHOBHOE COIEPKAHUE 60
[TpodeccnoHaTbHO-OPUEHTUPOBAHHOE COACPIKAHUE 12

ITpomesxyrounas arrecraums (AudHepeHIMPOBAHHBIN 3a4€T)
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2.2. TemaTH4eCKHUI IJIAH U COAEPKAHHE AHCLHHIIINHBI

HaumenoBanme Coaep:kaHue yueOHOro marepuaja (OCHOBHOE H MPo(eccHOHATIBLHO-OPHEHTHPOBAHHOE), O6bem | ®opmupyembie
pa3fesioB U TeM JabopaTopHbIie U NPAKTHYECKHE 3AHATHS YacoB | KOMIEeTeHLHH
1 2 3 4
Pa3aen 1. buoaorus kak Hayka. ZKusble cucTeMbl H HX OPraHH3ALUs 2 OK.02
Tema 1.1. Conep:xanne yueOHOro MaTepuaa 2
Buonorus buonorus — Hayka o >xuBoi npupoape. CBsasu Ononoruu ¢ OOLUIECTBEHHBIMH, TEXHUYECKHMMH U IPYTUMH
B CHCTeMe HayK. | CCTCCTBEHHBIMH HayKaMy, bunocodueli, pemurneil, STUKOH, 3CTETUKOW M mpaBoM. Ponb Ouonornu B
OGmas (dbopMHUpPOBaHUN COBPEMEHHOM HAy4YHOH KapTHHBI MUpa. CucremMa OMONOTHYeCKUX HayK.
XAPAKTEPHCTHK Metoas! MO3HAHMSA JKUBOH NpuUpozs! (HaOIr0IeHHe, SKCIIEPHMEHT, ONMCaHNe, U3MEPEHHe, KilacCu(UKaLus,
MOJIEIUPOBAHKE, CTaTUCTHYEeCKast 00padoTKa JaHHBIX).
4 AH3HA Kusble cucremsl (OmocucTembl) Kak mnpeaMer usydeHust Ouosornu. OTiINuYMEe KHUBBIX CHCTEM OT
HeopraHnyeckoi npupoasl. CBoHCTBa GHOCKCTEM U HX pa3HOOOpasue.
YpoBHH  OpraHu3alud  OHOCHUCTEM:  MOJIEKYJSIPHO-TEHETUYECKHH, KJIETOYHBbIH, OpPraHU3MEHHBIH,
NOMYJISTIHOHHO-BUAOBOM, S3KOCHCTEMHBIH (OHO - TeOleHOTHYECKH i), OochepHBbIi
Paszpen 2. XuMu4eCKHH COCTAB H CTPOEHHUE KJIETKH 10 OK. 01
Tema 2.1. Conep:xanne yueOHOro MaTepuaa 1 OK. 02
XumMuueckui XHWMHUYECKUH COCTaB KJIETKH. XHMMHYECKHE DBJIEMEHTBI. MAaKpPOdJEMEHTBHI, MHKPOdJeMeHThl. Boma u OK. 04
COCTAaB KJIETKH. | MUHepajbHble BemecTBa. @OyHKUMM BOAbI M MMHEpaNbHbIX BellecTB B kieTke. llogmepikanue
Boaa OCMOTHYECKOro Oananca
H MUHEpaJbHbIe | [IpakTHdeckoe 3aHATHE 1
BeIIeCTBA IlpakTueckoe 3aHsATHE Nel. buomormueckass pojb MHHEPaJbHBIX BEINECTB B OOECICYEHUU
JKU3HENIESATEIbHOCTH OPraHU3MOB, IIPOSIBIICHHST TUCOAIaHCA MUHEPAIBHBIX HJIEMEHTOB.
Tema 2.2. Conepxxanre yueOHOro MaTepuaa 2 OK. 01
buogornyeckn | benku. CoctaB u crpoeHue O€nKOB. AMHHOKHCIOTHI — MOHOMeEPBI OenkoB. He3amMeHUMbIe W 3aMEHHMBbIE OK. 02
BaKHbIE AMHUHOKHCIIOTBl. AMHHOKHCJIOTHBI COCTaB. YPOBHU CTPYKTYpbl OEINKOBOW MOJEKYJbl (TI€pBHYHAS, OK. 04
XHMHYecKHe BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XHUMHUECKHE CBOHCTBa OenkoB. buomornyeckue
coeMHeHHsI bynkunu O6enkoB. PepMeHTHl — OHONIOrHYeckre Karanu3aropbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTP,

cyocrpatHas cnenupuaHocTb. KodepmenTtel. Buramunel Otnnuns (epMEHTOB OT HEOPTaHUYECKHX
KaTaJU3aTOPOB.
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VYrneBoabl: MoOHOcaxapuibl (TOK03a, pubo3a w Ae30kcupuOo3a), mucaxapuabl (caxaposa, JIaKTo3a) |
nojiucaxapuabl  (Kpaxmai, TJIHKOreH, Leiono3a). buonornueckue QyHKuun yriaesogos. Jlumumer:
Tpurmuuepunsl, ¢ocorumuasl, crepounsl. I mapodunpHO-ruapodoOHBIe CcBOWcTBA. bHonornueckue
¢yskunu nununos. CpaBHEHHE YITIEBOAOB, OEJNKOB M JIMITUIOB KaK MCTOUYHUKOB 3HEpruu. HykienHOBbIC
kuciotel: JJHK u PHK. Hykneotunsl — MOHOMEpB! HYKJIEMHOBBIX KHCIOT. Ctpoenne u pynkumu JJHK.
Crtpoenne u pynkuuu PHK. AT®: crpoenue u pyHkumnu

Jlaboparoproe 3aHsTHE

Jlaboparoproe 3ansaTue Ne 1. OnpeneneHue HaIHMYUs KpaxMajia B IPOAYKTaX MUTAHUS.

Tema 2.3. Conepxxanne yueOHOro MaTepuaa OK. 01
CTpykTypHO- Huronorust — Hayka o kierke. KieTtounas Teopust — nmpumep B3auUMOJEHCTBUA UAeH U (PaKTOB B HAYYHOM OK. 02
(¢pysxknuonanen | mo3HaHun. MeTOmbl U3YUEHUS KJIETKH. OK. 04
ast opranmsanus | Knerka kak menoctHas »kuBasg cuctema. OOmue NpU3HAKKA KJIETOK: 3aMKHYyTash HapykHas MemOpaHa,
KJIETOK monekyJbl JIHK kak renerndeckuii anmapar, cucreMa CuHTe3a Oernka.

Tunbl kyeTOK: SyKapuoTHdeckas W mpokapuotrnyeckas. OCOOEHHOCTH CTPOEHHUS MPOKAPUOTHUECKOM

knetkn. Kierounas crenka Oaktepuit. CTpoeHHe SyKapuOTHYECKOH KieTkd. (OCHOBHBIE OTJIMYHS

PaCTUTENBbHON, XKMBOTHOH U TPHOHON KieTKU. I10BEpXHOCTHBIE CTPYKTYpPBI KJIETOK— KJIETOUHAsl CTEHKA,

TITUKOKANUKC, uX QyHKuun. [TnasmaTtudeckas memOpaHa, ee CBOWCTBA U (YHKIIHH.

uronnasma u ee opranouasl. OqHoMeMOpanHbie opranouasl kietku: IIIC, anmapat I"onbmky, TH30COMBL

ITonyaBTOHOMHBIE OpraHoOMAbl KJIETKM. MUTOXOHApPUH, mnacTunabl. IlpoucxokneHue MHUTOXOHAPUN U

wiactua. Buner mnactun. HemeMOpaHHBIE OpraHOUIB! KJIETKUA: pUOOCOMBI, KJIETOYHBIH LIEHTP, LIEHTPUOIH,

PECHUUKH, KTYTUKU. PyHKIINN OPraHONOB KJIETKU. BritoueHus.

Anpo — perymatopHblii ueHTp kieTkn. CTpoeHme sapa: saepHas o0OJOYKA, KapuoIia3Ma, XPOMATHH,

SAPBIIKO. XpOMOCOMBI. TpaHCHOPT BEIECTB B KIETKE

Jlaboparoproe 3aHsTHE

Jlaboparoproe 3anmsatue Ne 2. CtpoeHue KieTku (pacTeHUsl, KMBOTHBIE, IPUOBI) M KJIETOYHBIE BKIFOUCHUS

(xpaxma, KapOTHHOUIBI, XJIOPOILIACTHI, XPOMOIUIACTHI)
Paznen 3. 7Ku3HeaesiTeIbHOCTb KJIETKH
Tema 3.1. | Conepxxanne yueOHOro MaTepuaa OK. 01

13




O0Omen BelecTs
U MpeBpalleHue
JHEePruu
B KJIeTKe

Ob6men Bemects, win Merabomu3Mm. AccuMmwrauus  (miacTudeckuii OOMEH) Y AUCCHUMEISLIUS
(sHepreruueckuii 0OMeH) — [BE CTOPOHBbI €IMHOrO mpoiecca Merabonusma. Poiib 3aKOHOB COXpaHEHHs
BEIlECTBA M OSHEPrMd B TNOHUMaHMM Merabonm3ma. Tumbl oOMeHa BeINECTB. aBTOTPO(HBIA U
rerepotpodubiil. Ponb GepmeHTOB B 0OOMeHe BeIeCTB U MPEeBPALIeHUH SHEPruu B KieTke. POTOCHHTES.
CeeroBass u TemHOBast ¢asel (porocunteza. Peakuuu Qorocunaresa. DddekTuBHOCTL (PoTOCHHTE3A.
3naueHue (OTOCHHTE3a IJisl JKM3HH Ha 3emuie. BuusiHue ycnoBuii cpenbl Ha (OTOCHHTE3 M CIOCOOBI
MOBBILICHHUS €r0 MPOAYKTHBHOCTH Y KYJBTYPHBIX pacTeHH. XeMOCHHTE3. XeMOCHHTE3UPYIOIINE OaKTePHH.
3HaveHHe XeMOCHHTE3a [JIsl JKU3HU Ha 3emiie.

DHepreTuueckuii 0OMeH B KjeTke. PaciueruieHne BeIeCTB, BbIACICHHE M aKKYMyJHMPOBAHHUE SHEPTHU B
KJIETKe. DTambl 3HepreTudeckoro oomena. ['nmukonns. bposkenne u ero Bumbl. KucmoponHoe OKHCIIEHHE,
WK KJieTouHoe aeixanue. Okucnurenbroe Gochopunmuposanue. I HEeKTHBHOCTb SIHEPTETHYECKOTO OOMeHa

OK.
OK.

02
04

Tema 3.2.
Buocunrtes
oeaka

Conep:kanue y4eOHOro MaTepHasia

Peakunn wmarpuuHoro cunte3a. l'enermueckas wuHpopmammsa u JIHK. Peammsaums reHerndeckoi
uHpopMmauuu B kierke. ['eHeTnyeckuil Koa U ero cBoicTBa. TpaHckpumnums — MaTpuuHbli cuHTe3 PHK.
Tpancmsiuuss — OmocuHTes Oenka. Drtambl Tpancasiuuud. KomuposaHue aMuHOKHCIOT. Ponp pubocom B
OuocuHTese Oenxa

IIpakTueckoe 3ansTHe

OK.
OK.
OK.

01
02
04

HpaKTI/ILIeCKOG 3anaTue No2. Pemenune 3ama4d Ha ONpPEACIICHUEC TOCNIEAOBATCIBHOCTHU HYKJICOTHAOB

Tema 3.3.
Bupycoi

Conep:kanue yaeOHOro MaTepHasia

Hexknerounsie ¢popmer xu3Hn — Bupycel. Mctopust otkpeitust Bupycos ([. M. MBanosckuii). OcobenHocTn
CTPOCHHUSI M XM3HEHHOTo IMKJIa BUpPycoB. bakTtepmodarn. bonesHu pacteHuil, KMBOTHBIX U YEJIOBEKA,
BbI3bIBa€Mble BUpycamu. Bupyc wunmmyHomedummra uenoseka (BHUY) - Bos3Oymurens CIIM/a.
[Ipodpunaxkrruka pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUI

OK.
OK.
OK.

01
02
04

Pasnea 4. PazMHOKeHHe 1 HHAUBHAYAJBHOE PA3BUTHE OPraHU3MOB

Tema 4.1.

| Conep:xanue y4eOHOro MaTepHasia

OK.

02
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Ku3HeHHBIA
HUKJ KJIeTKH

KneTounslii nmki, WM SKU3HEHHbIH LUK kjieTku. MHTepdasa m muros. Ilpomeccel, mporekaromue B
uHtepdasze. Permkaums — peakumss marpuyHoro cuaresa JIHK. Ctpoenmne xpomocom. XpOMOCOMHBIH
Habop — kapuoTun. JMIUIOMIHBIA M TalUIONIHBIA XPOMOCOMHBIE HaOOpbl. Xpomaruasl. L{uTonornyeckue
OCHOBBI Pa3MHOXKEHHUS M WHAMBUIYAJIbHOTO pa3BUTHUs opraHusmoB. JleneHue kietku — Muto3. Craguu
MUTO3a. IIponeccel, mpoucxoasiue Ha pa3HbIX CTAAUAX MUTO3a. BHOIOrn4ecKknuii CMbICT MUTO3A.
[Iporpammupyemasi ruOenb KJIETKH — aIoITo3.

OK.04

Tema 4.2. Conepxxanne yueOHOro MaTepuaa 2 OK. 01
Dopmbl @DopMbl pasMHOXKEHHUSI OpPraHu3MOB: Oecrionioe W ToJoBOoe. Buabl Oecronoro pa3sMHOXKEHUS: NEJlIeHHe OK. 02
PA3MHOKeHHUsI HAa/IBOE W TOYKOBAHWE OIHO M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHME, BETETATUBHOE PAa3MHOXKEHUE. OK. 04
OPraHH3MOB HckyccTBeHHOE KIOHUPOBAHUE OPTaHU3MOB, €r0 3HaUeHUE AJIs CEIEeKLUU.

ITonoBoe pasmMHOXKEHUE, ero omm4mst oT Oecrionoro. Meiio3. Cragun meiiosa. Ilponeccsl, mpoucxopsime

Ha cranusax mernosa. [loBegenne xpomocom B Meiose. Kpoccunrosep. buosornuecknii CMbICH U 3Ha4Y€HHUE

meiioza. ['ameroreHes — mpomecc 0oOpa3oBaHMS TIOJOBBIX KJIETOK y JKUBOTHBIX. lIOJIOBBIE JKeNe3bl:

CEMEHHUKHU U sSsuaHuKU. OOpa3oBaHUE U Pa3BUTHE IOJIOBBIX KJIETOK — raMeT (CIiepMaTo30u, SIMIEKIIeTKa) —

cnepmaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHHUs SIMIEKIETOK M crepMaTto30unoB. OIuioqoTBOpeHUe.

ITaprenorenes
Tema 4.3. Conep:xanne yueOHOro MaTepuaa 1 OK.01
NupuBuayanbho | UanuBuayanbHoe  pa3Butue  (OHTOreHes). OMOpuoHanmbHOE  pa3BuTHEe (dMOpHOreHe3).  Jrambl OK.02
e pa3BuTHue SMOpPHOHAIBHOTO pAa3BUTUSl Yy TMO3BOHOYHBIX JKMBOTHBIX: APOOJIEHHME, TacTPYJISILUs, OpraHOTreHes. OK.04
OPraHH3MOB [ToctamOpuoHanbHOE pasBuTHe. THITBI MOCTIMOPHOHAIBHOTO PA3BUTHS: MPSMOE, HempsiMoe (JTMYUHOYHOE).

BiusiHue cpenbl Ha pa3BUTHE OPTaHU3MOB; (PAKTOPBI, CITOCOOHBIE BBI3bIBATH BPOXKIEHHBIE YpoacTea. Poct u

pasButue pacteHuil. OHTOreHe3 LBETKOBOI'O PAaCTEHMs: ABONWHOE OIUIOJOTBOPEHHE, CTPOEHHE CEMEHH,

CTaJluU Pa3BUTHUSA

IpakTrdyeckoe 3aHsTHE 1

IIpakTrueckoe 3ausTHe Ne3-4. MHpekunonHbIe 3a001€BaHUs 1 STTUIEMUH B UCTOPUU YEJIOBEYECTBA.

Bakimnanus kak npodriiakTika HHQEKIHOHHBIX 3a001eBaHII
Pazgen S. HacsieacTBeHHOCTh U H3MEHYHUBOCTh OPraHU3MOB 10 OK.01
Tema 5.1. Conepxxanne yueOHOro MaTepuaa 2 OK.02
3akonomepHocT | Ilpenmer u 3amaum resetukd. Pomb muronornd W 3MOPHONOTMH B CTAaHOBJICHHHM TI'e€HETUKU. Bkian OK.04

H HACJEA0BaAHUSA

POCCUIHCKUX U 3apyOEKHBIX YYEHBIX B Pa3BUTHE TE€HETHUKU. MeETONbl T€HETUKH (THOPUIOJOTHUYECKUH,
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LIUTOreHETHYECKUH, MOJEKyJIsIpHO-reHeTHueckuii). OCHOBHBIE T'€HETHUECKHEe NOHATHS. | eHeTmueckas
CUMBOIJIMKA, UCIIOJIb3yEMast B CXEMax CerH_[PIBaHPIfI.

3aKOHOMEPHOCTH  HACJEOOBAaHUS IPHU3HAKOB, YycTaHOBIeHHble [. Menpenem. MonorubpugHoe
CKpeLIBaHUe. 3aKOH €AMHOO00pa3us T'HMOpUAOB MEPBOro MOKOJeHus. [IpaBuiio HJOMUHHPOBAHUSA. 3aKOH
paClICTICHUS ITPU3HAKOB. T'unore3a uncrore! ramer. IlomHOE U HemonHOE AOMUHHPOBAHUE. I[I/IFI/I6pI/II[HOG
CKpelIrBaHNue. 3aKOH HE3aBHCUMOTO HACJIEIOBAHUS NMPU3HAKOB. LluToreHeTnyeckne OCHOBBI AUTHOPUIHOTO
CKpelIUBaHusA. AHaIU3Upylollee ckpeluBaHue. Mcnonab3oBaHuEe AHATU3UPYIOIETO CKPELIUBAHMUSA [JIs
OTIpeNeJIeHUs] TEHOTUTIA OCOOH

IIpakTueckoe 3ansTHE

IIpakTueckoe 3ansatue Ne 5. PemeHue 3ana4 Ha onpeneaeHne BepOATHOCTH BOSHUKHOBEHUS
HACJIEICTBEHHBIX MTPU3HAKOB IIPU MOHO-, I1-, TOJUTHOPUIHOM 1 aHAJTM3UPYIOIIEM CKPEIIUBAHUH,
COCTaBJICHUE N€HOTUITNYECKUX CXEM CKPEIMBaHUs

Tema S.2. Conepxxanre yueOHOro MaTepuaa OK.01
CuensieHHoe CueruteHHOe HacnenoBaHue npu3HakoB. Pabora T. MopraHa mo CIEMJIEHHOMY HAcJE€IOBAaHHIO T€HOB. OK.02
HacCJeA0BaHHE Hapymenue cuenneHuss reHOB B Pe3yJIbTaTe KPOCCHUHIOBEpa. XPOMOCOMHAs TEOpPUs HACIEICTBEHHOCTH. OK.04
NPH3HAKOB I'enernueckue kapthl. ['eHeTuka mnosna. XpPOMOCOMHOE OIMpefeNeHue IMosia. AyTOCOMbl U IOJIOBbIE

XpPOMOCOMBI. ['OMOramMeTHele M rereporameTHbele OopranusMbel. HacnepoBaHue NPU3HAKOB, CLEIUIEHHBIX C

MIOJIOM

IIpakTueckoe 3ansTue

IIpakTueckoe 3ansatue Ne 6. PemeHue 3ana4 Ha onpeneaeHne BEpOATHOCTH BOSHUKHOBEHUS

HACJIEICTBEHHBIX MPU3HAKOB IIPU CLICTNIEHHOM HACJIeI0BaHUH, COCTABIEHUE T€HOTUITMYECKUX CXEM

CKpELIUBaHUs
Tema S5.3. Conepxxanre yueOHOro MaTepuaa OK.01
3akonomepHOCT | M3MeHUMBOCTL. BU/bl M3MEHUMBOCTH: HEHACIEACTBEHHAS U HACIENCTBEHHas. Ponb cpeibl B OK.02
U U3MEH'HBOCTH | HEHACJIEACTBEHHONW N3MEHUYMBOCTH. XapaKTePUCTHKA MOAN(PUKAITMOHHON N3MEHYHBOCTH. BapuarinuoHHbIH OK.04

psia ¥ BapualMoHHas kpuBas. Hopma peakiuu npusHaka. KonndecTBeHHbIE U KAUECTBEHHBIE IPU3HAKU U
ux HopMma peakunu. CBoicTBa MOAM(DUKALMOHHOW N3MEHYUBOCTU. HacnencTBeHHast, WiIM T€HOTUITIYECKast
U3MeHUYNBOCTb. KOMOMHAaTHBHAS M3MEHYHBOCTh. MeHO03 U MOJIOBOH MPOLecC — OCHOBA KOMOMHATHBHOMN
U3MEHYNBOCTU. MyTalmoHHast m3MeHYNBOCTh. Kitaccuukanuus MyTauuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacToTa U IpU4HHbI MyTaluil. MyTareHHble PakTOpbl. 3aKOH TOMOJIOTHYECKHX PSIOB B
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HAaCJIEICTBEHHON U3MEHUYMBOCTU
H. 1. BaBuiosa

IIpakTueckoe 3ansTHE

IIpakTueckoe 3ansatue Ne7. PelreHne 3anad Ha ONpeeseHue BEPOITHOCTH BO3SHUKHOBEHUS
HACJIEACTBEHHBIX IPU3HAKOB IIPU PA3JIMYHBIX TUIAX B3aUMOJEHCTBHS T'€HOB, COCTABJICHUE N'€HOTUITNYECKUX
CXEM CKpeLIBaHUs

Tema S.4. Conepxxanne yueOHOro MaTepuaa OK.01
I'enernka I'eneruka wenoseka. Kapuorun uenosexa. OCHOBHblE METOJbI I'€HETUKM YEJOBEKA: I€HeaJlOrHM4yecKui, OK.02
YeJIOBeKa ONU3HELOBBIM, [HUTOrCHETUYECKUH, OUOXUMHYECKUH, MOJIeKyIsapHO-reHeTndecknii. CoBpeMeHHOe OK.04
olpeseNieHue NeHOTUIA. MOJHOT€HOMHOE CEKBEHHPOBAaHUE, F€HOTUIIMPOBAHUE, B TOM YHUCJE C TOMOLIBIO
[II1P-ananu3a. HacnencTBeHHble 3a00JieBaHUSI 4eJIOBEKa: IeHHble Ooyie3HH, OOJE3HM C HAC/IEeACTBEHHOM
NPEAPaCIONOKEHHOCTBIO, XPOMOCOMHBIE Oone3nn. CoMaTudeckue U reHepatuBHble MyTauud. CTBOJOBBIC
kjetk. [IpuHIUIEL 370poBOro obpasa KM3HH, ITUATHOCTUKH, MPOQPMIAKTUKA MU JICUEHUS T€HETHYECKUX
Oone3Hell. MeOHMKO-TEHETHYECKOEe  KOHCYJbTUPOBaHHE. 3HA4YeHHE  MEANIMHCKOM TI'eHEeTUKH B
NPEAOTBPALICHUH U JICUEHNH FeHETHUECKNX 3a00JIeBaHU YeIOBEKa
IIpakTueckoe 3ansTHe
IIpaktuyeckoe 3ansatue Ne 8. CocraBieHue U aHAIU3 POAOCIOBHBIX YEJIOBEKA.
Pa3agen 6. IposronnoHHast 6uoJI0rus
Tema 6.1. Conep:xanne yueOHOro MaTepuaa OK.01
IsoaounonHast | [Tepsrie sBomonnonnbie koHuenumu (K. b. Jlamapk, XK. JI. Broddon). IBomonmonnas Teopus Y. lapsuna. OK.02
TeOpHs CuHTeTnveckast TeOpUsl 3BOJIIOLIMM U €€ OCHOBHBIE MOJIOXKEHUS. OK.04
U ee MecTo Muxkpossostouus. [lonymnsinust kak 31eMeHTapHas €AMHHULA SBOMIOLMH. | 'eHeTHYecke OCHOBBI 3BOJIIOLIUU.
B OHoJiorun OnemeHTapHble (akTOpsl 3>BOMIOLMH. EcTecTBeHHBbI OTOOp — HANpaBASIOMMNA (DAKTOP 3BOITIOLHH.
BunoobpazoBanue kak pe3yiabTaT MEKPOSBOIOLIUN
Tema 6.2. Conepxxanre yueOHOro MaTepuaa OK.01
Muxkpossosrouust | Makpossosrorusi. @PopMmbl M OCHOBHble Hampasiienusi makposBomouun (A.H. Cesepuos). Ilytu OK.02
nocTkeHus: Ononoruueckoro nporpecca. Coxpanenue duopasHoodpasus Ha 3emiie. OK.04

l'unore3bl U Teopun BO3HUKHOBEHHS KWM3HM Ha 3emuie. [losiBleHHME MEPBBIX KJIETOK M HX 3BOJIOLIHS.
IIpokapuotel u 3ykapuoThl. [IpoucxoxxaeHne MHOTOKJIETOUHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX
LAPCTB 3YKAPHUOT
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Tema 6.3. Conepxxanne yueOHOro MaTepuaa OK.01
Maxkpossosmrounst | Makpossoroimsi. @opMbl 3BOIOLMH: (PrieTHUECKasl, AUBEPTeHTHAsl, KOHBEPT€HTHAs, Mapajlie/ibHasL. OK.02

HeobpaTumocTs 3BOMO NN OK.04

IIpakTueckoe 3ansTHE

[IpakTrueckoe 3ausTHe Ne 9. CpaBHeHHE BUIOB 110 MOP(]OIOrHIECKOMY KPUTEPHIO
Pa3znen 7. Bo3HuKHOBeHHE U Pa3BUTHE :KU3HH HA 3emuie
Tema 7.1. Conepxxanne yueOHOro MaTepuaa OK.01
3apoxnaenue JloHayuHbIe NPEACTaBIEHHUS O 3apOXKAeHUU kU3HU. HayuHble runores3bl BOSHUKHOBEHUS JKU3HU Ha 3emiie: OK.02
H pa3BUTHE abuoreHe3s W TaHCIEpMUs. XUMHUECKash SBONIOLMSA. AOHOTCHHBIH CHHTE3 OPraHMYECKHUX BEINECTB W3 OK.04
KH3HH HEOPraHUYEeCKHUX. OKCIIEPUMEHTAIbHOE TMOATBEPXKIEHHE XUMHUECKON »sBomonuu. HauanpHble >Tamnsl

Oouonornyeckoii spomounu. Imnoresa PHK- wmmpa. PopmmpoBanne MeMOpaHHBIX CTPYKTyp U

BO3HMKHOBEHHE NpOTOKIeTKHU. [lepBrie kneTku u ux sposonus. POpMUPOBAHNE OCHOBHBIX I'PYIMI >KUBBIX

opranusmoB. Passutue >xu3HU Ha 3emue no spam U nepuopam. Karapxeil. Apxetickas u Ilporepo3soiickas

spel. llanmeosofickast spa m e€ mnepuoabl: KEMOpPUHCKUH, OPHOBUKCKWH, CHIYPHUHCKHHA, IEBOHCKUH,

KAMEHHOYTOJIbHBIN, NepMcKkuil. Me3030iickas 3pa U €€ MNepuoAbl: TPHUACOBBIM, HPCKHI, MEJIOBOM.

Kaiino3olickas 3pa u €€ nepuoAbl: NajeOoreHOBbIN, HEOT€HOBBIN, AHTPOTIOTE€HOBBI.
Tema 7.2. Conep:xanne yueOHOro MaTepuaa OK.01
Cucrema CucremMa OpraHMuYeckoro Mupa Kak oTpaxkeHue O5BOMOLUU. (OCHOBHbBIE CHUCTEMATHUYECKUE TPYIIIbI OK.02
OPraHMYecKOro | OpraHu3MoB. XapakTepHCTUKAa KJIMMaTa MU TeoJorMueckux mnpoueccoB. OCHOBHblE BTalbl 3BOJIOLMU OK.04
Mupa. PAaCTUTENBHOTO U JKMBOTHOrO MHpa. ApomMopdosbl y pacTeHUil M KMBOTHBIX. llosiBneHwe, pacuBeT H
IIponcxoxaenue | BbIMUpaHUE TPYII SKUBBIX OPraHM3MOB. ODBOJIOLMS 4eloBeKa. AHTPOMNOJOrus Kak Hayka. PasBurtue
YeJI0BeKA — MPEACTaBICHUNH O MPOUCXOXKAEHUU desloBeka. MeTonbl u3ydeHHus: aHTpororese3a. CxXoacTsa U pasivyus
AHTPOMNOreHes3 4yenoBeka M OKUBOTHBIX. CHcTeMaTH4yeckoe TMOJIOKeHHe dYenoBeka. JIBwkymue cuibl  ((axTopsl)

aHTpororeHe3a. HacneacrBeHHas H3MEHYMBOCTb M €CTECTBEHHBIH oTOOp. OOIecTBeHHBIH 00pa3 *KHU3HH,

W3TOTOBJICHUE OPYAUN TPYZAa, MBILIJIEHUE, PEYb
Tema 7.3. Conepxxanne yueOHOro MaTepuaa OK.01
OcHoBHBIE OcHOBHbIE CTaAMM U BETBU D3BOJIOLUU 4YeJlOBeKa: aBcTpajonureku, Yenosek ymensii, Yenosek OK.02
CTaAHH npsaMoxonsamui, Yenosek HeanaepTanbCkui, YenoBek pasyMHbIH COBpeMeHHOro tuma. Haxopkm OK.04
IBOJIIOLIUH HCKOIIA€MBbIX OCTAHKOB, BPEMsI CYIIECTBOBAHUS, O0JIACTh pacpoCTpaHeHus, 00BbEM rOJIOBHOTO MO3ra, 00pas
YeJI0BeKa JKU3HU, OPYIUS.
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Uenoseueckrne pacel. OCHOBHbIe OOJNBLINE pachkl: €BpONEOHAHast (e€BpasuiicKas), HErpO-aBCTPAIOUIHAS
(3KBaTOpUANIbHAST), MOHTOJIONTHAS (A3UATCKO-aMepUKaHCKast). UepThl MPUCTIOCOOIEHHOCTH MIPEeICTaBUTENeH
YeJIOBEYECKIX Pac K YCIOBUSM CyIecTBOBaHUs. EAMHCTBO yenoBeuecknx pac. Kputuka pacusma

IpakTrdyeckoe 3aHsATHE 1

IIpakTrueckoe 3ansTHe NelO. IlpucnocoOJEHHOCTb YenoBEeKa K pPa3HBIM YCIOBUSIM cpenbl. Brusiaue

reorpaduueckoii cpensl Ha MOPQOJIOTHIO U (PU3UOJIOTHIO YEIOBEKA.
Pa3zpen 8. Opranusmel u oKpyxamas cpeaa 4
Tema 8.1. Conep:xanne yueOHOro MaTepuaa 2 OK.01
JKogaorus Oxonoruss Kak Hayka. 3ajaud M pasfenbpl 3KOJOTHHU. MeTonbl 3KOJOTMYECKHUX HCCIENOBaHMM. OK.02
KaK HayKa. DKOJIOTHYECKOEe MHPOBO33PEHHE COBpeMeHHOro uenoBeka. Cpenpl OOWTaHUS OPTraHU3MOB. BOJHAS, OK.04
Cpenbl KU3HH. HA3€MHO-BO3MyIITHAs, TMOYBEHHAs, BHYTPUOPTaHMW3MEHHas. Jkojormdeckue ¢akroprel. Kmaccudpukanms OK.07
IKOJOTHYECKHEe | SKOJIOrndecknx (akTopoB: abUoTHYeCKHe, OMOTHUECKHWE W AHTPOINOreHHble. JeHCTBHE SKOJOTMYECKHX
(paxTops! (akTOpOB Ha OpraHU3MbL AOHOTHUECKHE (DAKTOpPBI: CBET, TEMIIEPATypa, BIAKHOCTb. DPOTOMEPHOAM3M.

IIpucnocobnennst OpPraHu3MoB K JIeHCTBHIO aduoTtudecknx (akTopoB. buomormdeckne pUTMBL

buornueckue dakroper. Bumbl OMOTHYECKIX B3aMMOAEHCTBHI KOHKYPEHLIMS, XHUIMHIUECTBO. Ilapasurusm,

MYTyau3M, KOMMEHCATU3M (KBAPTHPAHCTBO, HAXJIEOHWYECTBO), aMEHCATU3M, HEUTpau3M. 3HAUYCHHE

OMOTHYECKUX B3aUMOIEHCTBUIN JIs1 CYIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX
Tema 8.2. Conep:xanne yueOHOro MaTepuaa 1 OK.01
IKOJOrHYeCKHe | DKOJOTHYECKHE XapakTepuCTUKU monysinud. OCHOBHBIE TIOKa3aTeNd MOMYJSIUHA.  YHCISHHOCTb, OK.02
XAPAKTEPHCTHK | IUIOTHOCTb, POXKIAE€MOCTb, CMEPTHOCTb, MPUPOCT, MUrpanus. JMHaMuKa 4UCIEHHOCTH MOMYJSIIUU U e€ OK.04
H NOMYJISALNHH peryJsanus OK.07

IIpakTuueckoe 3aHsATHE 1

IIpakTueckoe 3ansatue Ne 11. Ilogcuér nioTHOCTH NOMyISIUUI Pa3HBIX BUIOB PACTEHU.
Pa3zgen 9. CoolmecTBa 1 3K0JI0rHYECKHE CHCTEMbI 10

OK.01

Tema 9.1. Conepxxanne yueOHOro MaTepuaa 1 OK.02
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Coo0mecTBa CoobriecTBo opraHu3MoB — OnoleH03. CTPYKTypbl OMOIIEHO3a: BUIOBAsI, MPOCTPAHCTBEHHAS, TpodruecKkast OK.04
OPraHu3MoOB, (mumesast). Bunbl-nomunantel. CBsizu B OHOLIEHO3e. DKOJIOTHYEeCKUe CUCTeMbl (3kocucTembr). [TonsTue 00 OK.07
IKOCHCTEMBI sKOcUCTeMe U OuoreoueHoze. DyHKUMOHANIbHBIE KOMIIOHEHTbI SKOCHCTEMBI. MPOAYLEHTbI, KOHCYMEHTBI, MK 1.1

penyueHTel. KpyroBopoT BeLIeCTB M IOTOK HEPrUM B 3KocucTeme. Tpodudeckue (IMUIIEBBIE) YPOBHU IIK 1.2

skocuctembl. [lumesble nen u cern. OCHOBHBIE TOKa3aTeIM 3KOCHCTEMBbI. OHOMAacca, NMPOIYKLHUSL.

DKONOTHYECKHe MUPAMUIBL MPOAYKLHU, YUCICHHOCTH, Oromacchl. CBOMCTBA 3KOCHCTEM: YCTOHYUBOCTb,

camoperysius, pazsutue. Cykueccust
Tema 9.2. Conep:xanne yueOHOro MaTepuaa OK.01
Ipupoaueie IIpupoaHbie 5KOCUCTEMBI. DKOCUCTEMBI PEK U 03&p. DKOCHCTEMa XBOHHOIO UJIH IIUPOKOIUCTBEHHOIO JIieca. OK.02
IKOCHCTEMBDI AHTPOTIOTEHHBIE YKOCHCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCUCTEMBL. BHONOrHUECKOE U XO3SHCTBEHHOE OK.04

3HAYEHUE arpodKOCUCTeM W ypOoskocucTeMm. buopasHooOpasue kak (hakTOp YCTOWYHUBOCTH 3KOCHCTEM. OK.07

CoxpaHenune OUOJIOrHYecKOro pasHooOpas3us Ha 3emiie MK 1.1, TIIK 1.2.
Tema 9.3. Conepxxanre yueOHOro MaTepuaa OK.01
Buocdepa — Vuenne B. Y. Bepuanckoro o 6uoctepe. I'panuiebl, coctaB u crpykrypa Ouocdepsr. XKusoe BeecTso u OK.02
riodanbHas ero ¢ynkuuu. OcoOeHHOCTH Onocheprl Kak IOOANbHOW 3KOCHCTEMBL. JIMHAMHUYECKOE pPaBHOBECHE U OK.04
IKOCHCTEMA obparHasi cBsi3b B Ouocdepe. KpyroBopoTe! BemecTB U OMOreOXMMHUYECKHE LIUKIIBI 3JIEMEHTOB (yTiieposa, OK.07
3emun a3ora). 3oHaNbHOCTL Onocheprl. OCHOBHBIE OMOMBI CYIIN MK 1.1, IIK 1.2.
Tema 9.4. IpodeccHOHaNbHO OPUEHTUPOBAHHOE COMEPIKAHUE OK.01
Bousinue YenoBeuecTBo B Onoctepe 3emin. AHTpororeHHeie u3MeneHus: B Ouochepe. ImobanbHble SKOIOrUYECKHe OK.02
AHTPOMOTEHHBIX | 1hoGnempbl. CoCylIeCTBOBAaHUE MPUPOAbI U yejoBeuecTBa. CoxpaHeHue OHOpasHOOOpas3usi Kak OCHOBA OK.04
akTopos Ha ycroiunBocTd  Ouochepbl. OCHOBA PALMOHAILHOTO YIPABJIEHUS TPUPONHBIMU PECYPCAMH M HUX OK.07
Guocdepy UCTIOJb30BaHue. J[OCTHKEHUsS: OUONIOTUM U OXPaHa TPUPOJIbI IK 1.1, IK 1.2.

IIpakTueckoe 3ansTHE

IIpaktuyeckoe 3anstue Nel2. OTxonbl NPOU3BOICTBA.
Tema 9.5. [IpodeccroHanbHO OPUSHTUPOBAHHOE COMEPIKAHUE OK.01
Baunsinue 3nopoBbe U ero cocrapisolue. PaxkTopbl, MOJOKUTENBHO M OTPULATENBHO BIMAMOIINE HA OPraHU3M OK.02
COLIHAJIbHO- gyenoseka. [IpoOneMa TEXHOTEHHBIX BO3NEHCTBHI Ha 3740POBbE YeJIOBEKA (DJIIEKTPOMArHUTHBIE IO, OK.04
JKOJOTHYeCKHX | ObITOBas XWMHsA, W30BITOYHBIE INYMBI, paAHalUs U T.IL). AJanTauus OpraHu3Ma 4YejioBeKa K (pakTopam OK.07
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¢axkTopoB Ha oKpyxkaroleld cpensl. Ilpuarmmnel (GopmupoBaHus 3H0poBbecOeperaromero mnoeeneHus. @Dusnueckas IIK 1.1, IIK 1.2.
310pOBbe AKTUBHOCTb U 3/10pOBbe. buoxumMuieckue acrekTbl palliOHAIbHOIO MUTAHUS
YeJI0BeKa JlabopatopHble 3aHATHUS
Jlaboparopubie 3ansaTust Ne3. Biusinnue abnotndeckux (PakTopoB Ha YETOBEKaA.
Pa3znen 10. Cesiekunsi OpraHu3MoB, OCHOBbI OHOTEXHOJOTHH
Tema 10.1. Conepxxanne yueOHOro MaTepuaa OK.01
Cenexuust Cenekiusi Kak Hayka W Tporecc. 3apokIeHHe Celekuu u noMmectukanus. Yuyenue H. Y. BaBumosa o OK.02
KaK HAYKa H LEHTPax MHOT000pasusi M MPOUCXOKACHUS KYJIbTYPHBIX pacTeHUN. LIEHTPhI MPOMCXOXKACHUS TOMAIIHUX OK.04
npouecc *uBOTHBIX. CopT, nopona, wramm. COBpeMeHHbIE METO/IbI CeNIeKLIMU. MaccoBbIii OK.07
U UHIUBUAYAJIBHBIA OTOOPHI B CENEKIH PacTeHUH U *KHUBOTHBIX. OLeHKa 3KcTepbepa. binskopoacrsenHoe IIK 1.1, IIK 1.2.
ckpemBanne — UHOpuAMHT. Ynctas nuams. CkpelquBaHue YUCTHIX JUHUH. ['ereposmc, mmu rubpunHas
cuna. HepoacrBenHoe ckpemuBanue — aytOpumuHr. OtnanéHHas ruOpuau3anus W €€ YCIeXH.
HckyccTBEHHBI MyTareHe3 W MOJIy4eHUe MOJIUIUIONAO0B. JIOCTHIKEHUs CENEKLUHM PACTEHUM, KUBOTHBIX U
MHKPOOPTraHU3MOB
Tema 10.2. Conepxxanre yueOHOro MaTepuaa OK.01
OcHoBbI BuorexHoNMOrMs Kak OTpacyb MPOU3BOACTBA. | €HHast WHKeHepus. JTamnbl co3nanus pekomOnHanTHoH JIHK OK.02
OMOTEeXHOJIOTHH | M TPAaHCTE€HHBIX OpraHu3MoB. Kierounas wumxeHepus. KierouHele KyJabTypbl. MUKpPOKJIOHAJIBHOE OK.04
pasMHOXXeHUe pacTeHuil. KioHMpoBaHHE BBICOKONPOAYKTUBHBIX CEJIbCKOXO3MCTBEHHBIX OPraHU3MOB. OK.07
Dxonoruueckue U 3tndeckue npodaemsl. [ MO — reHeTndecku MOAN(PHUIUPOBAHHBIE OPTaHU3MBI IK 1.1, IIK 1.2.
Tema 10.3. [IpodeccroHanbHO OPUESHTUPOBAHHOE COMEPIKAHUE OK.01
buorexnonorun | OCHOBHBIE HAIpPAaBICHHsS COBPEMEHHOW OMOTEXHOJIOTMU B NMPO(GECCHOHANBHON NEeATENIbHOCTH YeJIOBEKA. OK.02
B JKH3HH H Metons! 6uorexHonoruu. OOBEKTH OMOTEXHOJIOTHH. JTHKA OMOTEXHOIOTHIECKHX OK.04
npodeccuu U T€HETUYECKHX SKCIepruMeHToB. [IpaBuia noncka u aHann3a OMOIKOJIOrHUECKOH HH(pOpMaTUu OK.07
U3 Pa3JMYHBIX UCTOYHHMKOB (Hay4yHas M y4eOHO-HAay4dHas JUTEpPaTypa, CPEencTBa MacCOBOW MH(OpMaLuy, IK 1.1, IIK 1.2.

cetb IHTEpHET U pyrue)

IIpakTueckoe 3ansTHe

IIpakTrueckoe 3ansTHe Ne 13-14. Keficel Ha aHanu3 WHGOPMALMM O HAYYHBIX JOCTIXKEHHUSIX B OOjIacTu
TEHETHYECKUX TEXHOJIOTHH, KJIETOUYHOW WHXKEHEPUH, MHINEBbIX OHOTEXHOJOTHH. 3ammura Keiica:
IIPEICTABICHHUE PE3YJILTATOB PEIICHUS KEHCOB

Pasgen 11. Pemrenue KelcoB B 00,1aCTH OHOTEXHOJIOTHIA
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Tema 11.1. [IpodeccroHanbHO OPUSHTUPOBAHHOE COMEPIKAHUE 1 OK.01
buorexnonorun | PazBurne mnpoMBIIUIEHHOH OHMOTEXHOJOTMH W €€ NPUMEHEHHWE B JKU3HHM YeJIOBeKa, MOWUCK U aHau3 OK.02
B UHpOPMALMK U3 PA3IMYHBIX UCTOYHHMKOB (HaydHas M yueOHO-HAay4Has JHUTEPaTypa, CPEICTBa MacCOBOM OK.04
NpPOMbINLIEHHOC | nHQOopMaruy, ceTb IHTepHET U npyrue) OK.07
TH IIpakTueckue 3aHATUS 5 IIK 1.1, TIIK 1.2.
IIpaktrueckue 3anstus Ne 15 Keficel Ha aHanmu3 wuHGOPMAIMM O Pa3BUTHU POMBILILIEHHON
OMOTEXHOJIOTHHA.
Ne 16 3ammra kefica: mpeacTaBIeHUE PE3yIbTATOB PELICHNs KeHCOB (BBICTYIICHHE C MTPE3EHTALINEH )
IIpomexxyTouHasi arrecTanusi B popme a1 PpepeHIIUPOBAHHOIO 3a4€TA
Bcero: 72
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3. YcioBust peajau3anuu NporpaMmbl y4eOHOI JTUCHUIIIHHbI

3.1. TpeOGoBanuss K MHHUMAJIBHOMY  MATEPHAIBbHO-TEXHUYECKOMY
o0ecrevYeHHu10

Peanuzaimss nporpaMmbl  AUCIHUIUIMHBL  TPeOYET HaM4us Y4eOHOTO
KaOWHETA DKOJIOTHS, OCHAIIICHHOTO B COOTBETCTBUU ¢ npuiioskenurem 7 OIMTOIN.

3.2. UnpopmannoHHoEe 0o0ecnedeHue 00y4eHus

JUis  peanuzanmu  nporpaMMbl  OMOMMOTEUHBIH  (POHJ 0Opa3zoBaTEILHOM
OpPraHM3alAK JOJKEH MUMETh MEYATHBIE W/WIHM 3JIEKTPOHHBIE 00pa30BaTENbHbIE U
WH(OPMALMOHHBIE  PECYPChl, PEKOMECHIOBAHHBIC Ul  WCIOJIb30BAHUS B
00pa30BaTeNbHOM MPOLIECCE, HE CTAPILE MATH JIET C MOMEHTA U3/IAHUS.

3.2.1. OCHOBHbBIE JIEKTPOHHBIC H3AAHHS :

1. buosorus. 10-11 knacc (yrnyOaeHHBIA yPOBEHb): YUEOHUK JUISl CPEAHETO
obmero oOpaszoBanust / B. H. Speirun [m ap.]; nox oOmel pemakuueid B. H.
Speiruna. — 2-¢ u3n. — Mocksa: UzparensctBo [Opaiit, 2022, — 357 ¢. —
(Hapoanoe npocsetenue). — [SBN 978-5-534-15630-0. — TeKCT: 27€KTPOHHBIN

// O6pazoBarenbHas matgopma Opaiirt [caliT]. — URL:
https://urait.ru/bcode/509241

2. buonorus: y4yeOHMK W MPAKTUKYM Ui CPEAHEr0 MPOo(eCcCHOHATBHOTO
oOpazoBanus / B. H. Slpeirun [u ap.]; nox penakuueit B. H. Slppiruna. — 2-¢ u3n.
— Mocksa: WMznarensctBo HOpaiit, 2022. — 378 c¢. — (IIpodeccuonansHoe
oOpazoBanme). — ISBN 978-5-534-09603-3. — TekcT: 3JIEKTPOHHBIA //
OOpazoBarenbHas miargopma Opaiit [caliT]. — URL:

https://urait.ru/bcode/489661
3.2.2. JIonoJIHUTE/IbHbIE HCTOYHHUKH
1. O6yxos, JI. K. buosorus: KJIeTKd U TKaHU: y4eOHOE MOCOOME AJII CPEIAHErO
npogeccnonansHoro odpaszosanus / JI. K. O0yxos, B. H. Kupunenkosa. — 3-¢
u3l., nepepad. m mon. — Mocksa: MzparensctBo FOpaiit, 2022, — 358 ¢. —
(ITlpodeccuonansioe oOpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr:
aneKkTpoHHbI //  OOpazoBarenbHas mmiatgpopma FOpait [caiit] — URL:
https://urait.ru/bcode/494034
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4. KOHTPO/Ib M OLICHKA PE3yJIbTATOB OCBOCHUS YH4COHOH TUCUMILIHHBI

KOHTpOJIL H OICHKA PACKPBIBAIOTCA YCPC3 TUCHUILNIMHAPHEIC PC3YJIbTAThI,
YCBOCHHLIC 3HAHUA N HpI/IO6peTeHHBIe CTyACHTaAaMH YMCHHMs, HAIIPABJICHHLIC Ha

(dhopMupoBaHre 00IUX U MPOPECCUOHATBHBIX KOMIETEHITUH.

Koa u HaumenoBanue gpopmupyembix
KOMITeTeH LMK

Paznen/Tema

®DopMBbI U METOABI
KOHTPOJISI M OLICHKHU
pe3yJbTAaTOB
o0yueHust

OK 01. Beibupare crocobbl peuieHus
3amad npodeccHoHaIbHON
OEATENIbHOCTH  NPUMEHUTEJBHO K
Pa3IHYHBIM KOHTEKCTaM

Tembi 2.1 -2.3, 3.1- 3.3, 4.1-
43,5.1-54,6.1-63, 7.1-7.3,
8.1,82, 9193,

9. 4I1-o/c , 9.5II-o/c, 10.1,
10.2, 10.3I1-o/c, 11.1I1-0/c

OK 02. Hcnosnb3oBaTb COBPEMEHHbIE
CpeACTBa MOUCKA, aHATN3A

U MHTepIpeTanuy HHPOPMaLHH,

U MH(POPMALIOHHBIE TEXHOJOTHUH IS
BBITIOJIHEHHS 33124 MTPOeCCHOHATTBHOM
OESTeIbHOCTH

Tembi 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-43,5.1-54,6.1-63,7.1-
73,8.1,82,9.1:93,

9. 4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3I1-0o/c, 11.1I1-0/c

OK 04. O¢pdexTuBHO
B3aUMOJEIcTBOBaTh W paboTath B
KOJIJIEKTUBE U KOMaH/e

Tembi 2.1 -2.3, 3.1- 3.3, 4.1-
43,5.1-54,6.1-63, 7.1-73,
8.1,82, 9193,

9. 4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3I1-0o/c, 11.1I1-0/c

OK 07. CopnelicTBOBaTb COXPaHEHUIO
OKpY KaroIIen cpeasl,
pecypcocOepeKeH IO, MPUMEHSITh
3HAHUSI

00 W3MEHEeHUM KJIMMAaTa, MPUHLIUIIBI
OepesKIMBOro NIPOM3BOJICTBA,
s¢pexTuBHO AeCTBOBATD

B YPE3BbIYAIHBIX CUTYALMSIX

Tembt 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-43,5.1-54,6.1-63, 7.1-
73,8.1,82,9.1:93,

9. 4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3I1-0o/c, 11.1I1-0/c

I[IK 1.1. BemonHATe paboThl 1O
TEXHUUECKOMY 00CITy)KUBaHUIO
obopynoBaHusT  pacHpeneUTETbHBIX
YCTPOUMCTB 3JIEKTPUUECKUX MMOACTAHIINI
U ceredl HanpsbkeHuem go 110
KUJIOBATT BKJIFOYUTEIIBHO.

IIK 12, IIpousBogutre  PEMOHT
obopynoBaHus  pacHpeAeUTEIbHBIX
YCTPOUCTB 3JIEKTPUUECKUX MMOACTAHIINI
Y CETel HAIPSHKEHUEM 10

110 KUIOBATT BKJIIOYUTENBHO.

Tembi 94,95, 103, 11.1.

OO6cyxneHue mo
BOIIPOCAM JIEKLIUU
Paspabotka rioccapust
3anonaHeHue
CPaBHUTENbHBIX
Tabmn
Tectuposanue
YcTHBII onpoc
JIMKTaHT Ha
UCTIONIb30BaHUE
apryMEHTOB,
Ounonornyeckoi
TEPMUHOJIOTUH U
CHUMBOJIHKH
HWnnusuayanpHas
CaMOCTOSITENTbHAS
paboTta
Ilpencrasnenue
Pe3yJIbTaTOB
NPaKTUYEeCKUX padoT
KoHnTponbHbIe paboTh
3amuTa TBOPUECKUX
pabot

3amura
WH/IUBUAYaJIbHBIX
MIPOEKTOB
Brmonnenue 3ananuii
MIPOMEKYTOUHON
aTTeCTalnu
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