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PACCMOTPEHO COI'TACOBAHO

Ha 3acenanuu [{K o0meodpa3oBaTenbHbIX, 3aMm. qupektopa no YMP
€CTECTBEHHOHAYYHBIX

Y TYMaHUTAPHBIX JTUCIUILIAH

[Iporpamma yueOnoit mucuurummasl OOJI.11 buonorus paspaborana B COOTBETCTBUM C
npukazoM MunncrepcTBa npocsenienus Poccuiickoii @enepaunu ot 27 Hos6pst 2023 1. Ne 890
"O6 ytBepxkaeHUU (henepaTbHOr0 TOCYJApPCTBEHHOTO 00pa30BaTEILHOTO CTaHIApPTa CPEAHETO
npodeccuonansHoro obpazoBanus no cnenuanbHoct 15.02.18 TexHuueckas SKCIulyaTanusi U
o0ciry>)xnuBaHue poOOTU3MPOBAHHOTO IMPOU3BOJACTBA (IO OTPACisiM)" M 3aperuCTPUPOBAHHOTO
MunucrepctBom roctunuu Poccutickoit @enepaunu 10 saBaps 2024 r. (Perucrpannonusiii No
76793), B COOTBETCTBHH C TpeOOBaHUAMHU (eIepaTIbHOIO roCy1apCTBEHHOIO 00pa30BaTeIbHOIO
CTaHaapTa CpeaHero npodeccuoHanbHOro oopasoBanus no crnenuanbHoctu 35.02.12 CanoBo-
NapKoBOe H JAHAIA(PTHOE CTPOMTEJBCTBO, YTBEP)KIEHHOrO IMpukazoM MuHOOpHayKu
Poccun ot 5 mas 2022 r. Ne 309 "OO ytBepkneHuu (enepaabHOr0 TOCYIapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHAapTa CPeIHEro MpodecCHOHAIBHOrO 00pa30BaHMs IO CICIHAIBHOCTH
35.02.12 CanoBo-mapkoBoe U JIaHAIA(THOEe CTPOUTEILCTBO" (3aperUCTPUPOBAHO B
Munrocte Poccun 09.06.2022 per. Ne 68818), Ha ocHoBanuu [IpumepHoii pabouei mporpamMMel
o01ieo0pa3oBaTeabHOM TUCHUILIMHBL «bruonorun» ans npodeccuoHambHBIX 00pa30BaTENbHBIX
opranuszainuii, paspaboranHoir DPI'BOY /IO «MHcrtutytr paszButus mnpodeccunoHaTIbHOTO
oOpa3oBanus» (6a30BbIi ypoBeHb BapuaHT 1) (mpotokon Nel4 ot 30.11.2022r.).

Opranuzanus-pa3paboTumk:
['ocynapcTBeHHOE O0/KETHOE MPpOo(hecCHOHAIbHOE 00pa30BaTeIbHOE YUpexkIeHHe MOCKOBCKOM

obnactu «CeprueBo-Ilocanckuii Koemx»

ABTOp-pa3paboTUHK:

Smmna Taresana ['ennaabeBHa - npenoaasatens [ BITIOY MO «Ceprueo-Ilocanckuii Kosmemx»
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. OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOTPAMMBI
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38

40



1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEBHOM
JUCIHUIIVIMHBI OOy.11 BUOJIOI'UsA

1.1. MecTo 1MCUMIVIMHBI B CTPYKTYP€e OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbl:

Oo0meoOpa3oBaTenbHas AUCHMILIMHA «BHONOTHS» sBIsSETCS 00A3aTE€ILHOM YacThIO
o0mreo0pa3oBaTenpHOrO UKIA 00pa3oBarenbHON mporpammbl B cootBercTBuu ¢ ®I'OC CIIO
no crneruanbHocTh 35.02.12 CamoBo-mapkoBoe U JaHAmAa(GTHOE CTPOUTEIHCTBO.

1.2. leab ¥ IuIaHMpyeMble Pe3yJbTAThl 0CBOCHUS TUCHMIIUHBI:
1.2.1. leab AUCHUILIHHBI
Heanb: dopMupoBaHue y CTYIEHTOB MPEACTABICHUS O CTPYKTYpHO-(QYHKIIMOHATBHON

OpraHU3alUy XUBBIX CUCTEM PA3HOIO paHra Kak OCHOBBI IIPUHSATUS PELICHUN B OTHOLIECHUU
00BEKTOB ’)KMBO IIPUPOJIBI U B IPOU3BOJCTBEHHBIX CUTYyaIIUIX.

3amaun:

1) chpopmupoBaTh NOHUMAHKUE CTPOEHUS,, MHOI0OOpa3usi U OCOOCHHOCTEN KMBBIX CUCTEM
pasHOro YpOBHS OpraHM3allld, 3aKOHOMEPHOCTEW NpPOTEKaHUs OMOJIOTMYECKUX IPOLECCOB U
SBJICHUH B OKpYyXawlleil cpene, LEIOCTHOW HAay4yHOM KapTHHBI MHpa, B3aUMOCBSI3U U
B3aMMO3aBHUCHUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHMUSI ONPEIENSITh KUBbIE OOBEKTHI B IPUPOJIE; IPOBOJUTH HAOIIOACHUS 3a
HPKOCUCTEMaMU  JUIsl  BBISIBJIEHHS ~ €CTECTBEHHBIX W aHTPOIOTE€HHBIX  W3MEHEHHH,
MHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOACHUH,

3) copMupoBaTH HABBIKH MPOBEACHUS MTPOCTEUIINX OMOIOTHYECKUX IKCIIEPUMEHTATBHBIX
UCClIeIoBaHUM ¢ coOmroieHMeM npaBuil  0Oe30macHOro oOpaiieHuss ¢ 0ObeKTaMH U
000py10BaHUEM;

4) pa3BUTh YyMEHHUS MCIOJIB30BaTh MH(GOpMAIMIO OHOJOIMUYECKOrOo XapakTepa W3
pa3INYHBIX HCTOYHUKOB;

5) chopmupoBaTh yMEHHUS TPOTHO3UPOBATH IMOCIEICTBUS CBOEH JEATENBHOCTH I10
OTHOLICHHUIO K OKpYXarollel cpese, COOCTBEHHOMY 370pOBbIO; OOOCHOBBIBaTH U COOJIOJIATh
Mepbl TPOPUITAKTHKY 3200I€BaHUH.

6) chopmupoBaTh MOHMMAaHHE 3HAYUMOCTH JIOCTHKEHUN OHOJOTHYECKOW HAyKd U
TEXHOJIOTMIl B MPAaKTUYECKON JEeSATENIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAMIIMHCKHX
TEXHOJIOTUH U arpOOMOTEXHOJIOTHA.

1.2.2. [lnanupyemble pe3yJabTaThl OCBOEHHsI 0011e00pa30BaTEIbHON IMCUUILIUHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

O6mme wommerenmmu (mamee — OK) wu  mpodeccroHanmbHblE  KOMIETEHITUH
(manee — IIK) ®I'OC CIIO B coOTHECEHHMHM C JIMYHOCTHBIMH, METaNpeAMETHBIMU
U TpeIMeTHbIMM  pe3yinbTaraMu  oOydeHus OazoBoro ypoBHs (nmanee —  [IPO)

®I'OC COO npeacraBieHbl B Ta0IHIIE:



Koa u HamMeHOBaHHUe
topmupyembIx
KOMIIeTeHIIU I

l'[.naﬂnpyeMble pe3yjabTaTbl 0CBOCHUSI JTUCHHUIIVIMHBI

Oo0mme

JAucuunjinHapHbIe

OK 01. Beibupats
CHOCOOBI pelIeHUs
3amaqy
poheCCUOHANTBHOMN
JeATeHOCTH
HNPUMEHHUTEIIEHO K
Pa3IMYHBIM KOHTCKCTaM

JIn4HOCTHBIE PE3YJbTAThl  JOJKHBI
TPYJIOBOT'O BOCTIUTAHHUS:
- TOTOBHOCTH K TpYIY,
TPYIOJIO0HE;

- TOTOBHOCTh K aKTHUBHOM NEATEIBHOCTH TEXHOJOTHYECKOH U
COIMAJILHOW HANPABIEHHOCTH, CIIOCOOHOCTh WHUIMHUPOBATH,
IUTAHUPOBATD

¥ CAMOCTOSITEIILHO BBITIOJHATE TAKYIO JICATCIHHOCTH;

- HHTEpeC K pa3iuyHeiM cdepam mpodeccuoHaNbHOMI
JESTCIILHOCTH.

MetanpeameTHble pe3yibTaThl TOJKHBI OTPaXaTh:

OBnajicHWe YHHUBEPCAIBHBIMU YYCOHBIMH ITO3HABATEIIHHBIMU
NENCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

OTpaXaTb B Ya4CTH:

OCO3HAHUE LECHHOCTH MaCTCPCTBa,

- CaMOCTOSITENIbHO (OPMYJIMPOBaTh W  aKTyalU3UPOBATh
npoOJieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHABJIUBATh CYIIECTBEHHBIT MPHU3HAK
1501051 OCHOBAHUA JJIA CpaBHCHHA, KJ'IaCCI/I(l)I/IKaHI/II/I

1 0000IIeHMS;
- ONpeneNaTh ICIU JEITeIbHOCTH, 3a7aBaTh IMapameTpbl U
KPUTEPHH UX JOCTHKCHHUSI,

- BBIABJIATH 3aKOHOMCPHOCTHU u IMPOTUBOPCUUA B
paccMaTpruBACMBbIX ABJICHUMAX,

- BHOCHUTbH KOPPCKTUBELI B JACATCIIBHOCTD, OLICHUBATh
COOTBCTCTBHC PE3yJIbTaTOB OCIIAM, OLICHUBATb pUCKH

MHOCJIENCTBUN IEITEILHOCTY,
0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

I[TP6 1. ChopmMupoBaHHOCTH 3HAHUH O MECT€ U POJIH
ouosorun B cucreMe HAy4HOTO 3HAHUS,
(GYHKIIMOHATIBHOW T'PaMOTHOCTH 4YeJIOBEeKa JJISi PELICHHS
’KU3HEHHBIX MTPOOJIEM.

I[IP6 2. CdopMuUpOBaHHOCTh yMEHHUS PACKPHIBATh
COJECpKaHWE  OCHOBOIIOJIATAIOIIUX  OMOJIOTHYECKUX
TEPMHHOB U TOHSTHH: >KWU3Hb, KIIETKA, TKaHb, OpraH,
OpraHu3M, B, MOIYJSIUSA, SKOCHCTEMa, OHOLEHO3,
ounocdepa; meTaboaM3M (OOMEH BEIIIECTB U MPEBPAIICHUE
DHEpPIuu), TOMeOocTa3 (caMoperyisiius), OHOCHHTE3
Oenmka, CTPYKTypHash OpraHH3alUsi JKUBBIX CHCTEM,
JCKPETHOCTh, CaMOPETYJISIIUS, CaMOBOCIIPOM3BE/ICHHE

(penponyKuus),  HacleICTBEHHOCTb,  W3MEHYUBOCTb,
OHEPro3aBUCHUMOCTh, POCT H pPa3BUTHE, YypPOBHEBas
OpraHu3anus.

I[IP6 3. CdopMUPOBAHHOCTb YMEHMSI PacKpbIBaTh
COJepKAaHWE  OCHOBOIOJIAralOIUX  OHOJIOTHYECKUX
TEOpPUA W  THUIOTE3:  KJIETOYHOM, XPOMOCOMHOM,

MYTaHHOHHOﬁ, 3BOJ'IIOI.IHOHHOI>1, MMPOUCXOKACHUA KHU3HU
" 9€JIOBCKA.

I[TIP6 4. CdopMHpPOBAHHOCTE YMEHHS pacKpbIBaTh
OCHOBOITOJIATAIONINE  OWOJIOTHYECKHE  3aKOHBI U
3akoHoMepHoctu (I. Mennens, T. Moprana, H.U.

BasuioBa, 3. I'ekkens, @. Mromepa, K. bapa), rpanuist
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM.

[IP6 5. IIpuobOpereHue ompiTa MPUMEHEHUS OCHOBHBIX
METOJI0OB ~ HAy4yHOIO IIO3HAHMs, MCIOJNb3YEMBIX B

- BJIAJIETH HaBBIKAMHA y4eOHO-UCCIIEA0BATEILCKON | OMOIOTHN: HAOJIOJACHUS W ONMUCAHUS JKUBBIX CHCTEM,
U TIPOEKTHOM JeSTEIILHOCTH, HABBIKAMU pa3peIIeHust MPooieM; | IPOIECCOB u SIBJICHHI; OpraHu3aluu
- BBISIBIISTH MPUINHHO-CIIEJICTBEHHBIE CBSI3U | U MIPOBEACHUS OMOJIOTUYECKOTO HKCIIEPUMEHTA,




W aKTyaJlu3upoBaTh  3ajady,  BbLIBUTAThb  THUIIOTE3Y
€€ pellleHus, HAXOIUTh apryMEHTHI ISl JOKa3aTelIbCTBA CBOUX
YTBEPKICHHM, 3aaBaTh TapaMeTPbl U KPUTEPUH PEIICHUS;

- aHaJM3UpOBaTh IIOJIyYEHHBIE B XOJI€ pEIICHUS 3aJaud
pe3yibTaThl, KPUTUYECKHM OLIEHUBaTh WX JIOCTOBEPHOCTb,
MPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;
pa3pabaThiBaTh IUIAH pPEHICHUS MPOOJIEMBbI C YYETOM aHaau3a
UMEIOLINXCSA MaTEepUaIbHBIX U HEMaTEePHAIIbHBIX PECYPCOB;

--  YM€Tb TIEPEHOCUTb 3HAaHHUS B  [IO3HABATEJIbHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;

- YMEThb HWHTEIPUPOBATH 3HAHUSA W3 PA3HBIX IPEIMETHBIX
obnacreii;

- BBIJBUTaTh HOBBIC
MOJIXO/IbI U PELICHUS

nacu, Inpeajiaratb OpUTIHHAJIbHBIC

BBIIBIDKCHUSI TUIOTE3, BBISBICHHS 3aBUCUMOCTU MEXKIY
UCCJIETyeMbIMU BEIMYMHAMH, OOBSICHEHHS IMOJyYEHHBIX
pe3ynbratoB W (OpMyIHpOBaHUS ~ BBIBOJOB  C
MCIOJIb30BaHUEM HAYUYHBIX MOHSATHUH, TEOPUN U 3aKOHOB.
I[MP6 6. CdopMUPOBAHHOCTH YMEHHUS  BBIACIATH
CYILLIECTBEHHbIE TPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuoT,  OJHOKJIETOYHBIX W  MHOTOKJIETOYHBIX
OpraHU3MOB, BHJOB, OHOIr€OLEHO30B M DKOCHUCTEM;
0COOEHHOCTH MIPOIIECCOB oOmeHa BEIIIECTB
U TpeBpallleHUus SHEPruu B KIETKe, (HOTOCUHTE3A,
TUTACTHYECKOTO u HHEPTEeTUIECKOTO oOMeHa,
XeMOCUHTE3a, MHTO03a, MeHo03a, OIUIOAOTBOPEHUS,
pPa3BUTUS U PA3MHOKCHHUS, WHIUBUAYATHHOTO PA3BUTHS
opranu3ma (OHTOTeHe3a), OOpbOBI 3a CYyIICCTBOBaHUE,
€CTECTBEHHOTO orbopa, BU000pa30BaHMS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpelne OOWTaHus,
BIIUSTHUSL KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX
W3MCHEHMII B  DKOCHCTEMaX CBOE€Hl  MECTHOCTH,
KpyroBOpOTa BEIIECTB U TMPEBpAlllEHUE OJHEPruu B
ouocoepe.

IIP6 7. CdopMUPOBAaHHOCTb YMEHHUS MPUMEHSTH
MOJTy9YCHHBIC 3HAHHS JUISI OOBSICHEHUS OMOJOTHYCCKHX
MPOLIECCOB U SIBICHUHN, UISI TPHUHITHS MPAKTHUYECKUX
perieHni B TOBCEAHEBHOM JKU3HU C IIEJIbI0 00ecTieueHus
0€30macHOCTH ~ CBOET0  3JI0pPOBbSI M 370pOBbs
OKPY’KaIOIINX JIIOJIeH, COOII0JIeHUs 30pOBOTO oOpasza
JKU3HU, HOPM TPAMOTHOTO TIOBEIEHUS B OKpY’KaroIen
NPUPOJHON  cpele;, TOHMMaHWEe  HEOOXOIMMOCTH
UCIIONIb30BaHUsl JOCTUKCHUN COBPEMEHHOW OWOIOTHU U
OMOTEXHOIOTHI TSt parroHaIFHOTO
MPUPOIOTIOTB30BAHUSI.

I[MP6 8. CdopMupoBaHHOCTH  yMEHHS  pemiath
OuonoruYeckue 3a7add, COCTaBISATh TE€HOTUIIUYECKUE
CXEMBI CKPEIIWBAHUsS JUISI Pa3HbIX THUIIOB HACJICIOBAHUS




MPU3HAKOB Y OPraHU3MOB, COCTaBISITh CXEMBI MEpPeHOCa
BEUIECTB M DJHEPrUHM B OSKOCHUCTeMax (LeMU MHUTaHUS,
MUIIEBBIC CETH).

I[TIP6 9. CdopmMupoBaHHOCTP yMEHUH KPUTHYECKH
OIICHUBATh WH(OPMAILINIO OMOJOTHYECKOTO COJICPIKAHUS,
BKJIIOYAIOIIYIO TICEBIOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX
HUCTOYHUKOB (CpeACcTBa MacCcOBOW MH(OpMAIH, HAYYHO-
MOMYJISIPHbIE MaTepUalbl); HHTEPIPETUPOBATh ITHUECKUE
ACTICKTBI COBPEMEHHBIX UCCJICIOBAaHUI
B OHONIOrHH, MEIULIMHE, OMOTEXHOJIOTUH; PACCMATPUBATh
r7100aJIbHBIE YKOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH,
(dhopMHUpPOBATH

10 OTHOIIEHHUIO K HUM COOCTBCHHYIO MTO3HUITHIO.

I[IP6 10. CdopmupoBaHHOCTH YMEHHIl  CO3/1aBaTh
COOCTBEHHBIE THUCHMEHHBIE W YCTHBIE COOOIICHHUS Ha
OCHOBE OHOJOrMYeckoid HHPOpMAIUU M3 HECKOIbKHX
HUCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh TMOHSATHHHBIN
anmapat OMOJIOTHH

OK 02. Ucnonb3oBath
COBpPEMEHHBIE CPEICTBA
MOWCKa, aHAIIN3A U
HUHTEPIPETAIIUU
uHQOpMAIUH U
WH(POPMAIMOHHBIS
TEXHOJIOTHH JJIs1
BBITIOTHEHUS 337124
poheCCUOHATBHOMN
JICATSIIbHOCTH

JImgyHOCTHBIE PE3YIbTATBl  JOJI?KHBI
HNCHHOCTH HAYYHOT'O ITO3HAHUA:

OTpaxaTb B YaCTH:

-COPMHUPOBAHHOCTHL ~ MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHS HAayKd U OOIIECTBEHHOM
MIPAKTHKH, OCHOBaHHOTO

Ha JMajore KyJbTyp, CIOCOOCTBYIOLIETO OCO3HAHHIO CBOETO
MecCTa B MOJHUKYJITYPHOM MHUpE.

MetanpeameTHbIE pe3ybTaThl T0JKHBI OTPaXaTh:

OBnazneHre YHHUBEpPCAIbHBIMU Y4YEOHBIMHM IO3HABATEIbHBIMU
JEUCTBUSIMU:

B) paboTa ¢ uHpopmaluei:

- BIIA/IETh HaBbIKaMU MOJIy4EHHUS uHpopMaIuu
U3  HCTOYHUKOB  pa3HbIX  THIIOB, CaMOCTOSITEITEHO
OCYLIECTBIIATH IIOUCK, aHAIN3, CHCTEMAaTH3aLIUIO

U UHTeprpeTanuio  MHGOpPMalUu  pa3IMyYHBIX
U GOpM IpeCTaBICHHUSI,

BHUI0OB

I[TP6 1. ChopmMupoBaHHOCTH 3HAHUK O MECT€ U POJIHU
ouosiorun B cucreme Hay4YHOT'O 3HaHUS;
(GYHKIMOHAJIBbHOW I'PaMOTHOCTH 4YEJIOBEKa JJISl PELICHUS
KU3HEHHBIX TPOOIIEeM.

I[IP6 7. CdopMupoBaHHOCTb yMEHHUS MPUMEHATH
MOJIyYeHHbIE 3HAaHUsS Uil OOBSCHEHUS OMOJOTMYECKHX
NPOIECCOB W SIBJICHUU, Ui TIPUHSITHS TPAKTHYECKUX
pelLIeHH B MOBCEHEBHON KM3HU C LIENbI0 0OecreueHus
0€30MMacHOCTH  CBOET0  3J0pPOBbsI U 370POBbS
OKpY’KaIOUIMX JIIOJIeH, COOMI0ACHUsT 370pOBOro o0pasa
KU3HU, HOPM T'PAMOTHOTO TOBEJIEHUS B OKpY’Karoen
OPUPOJHON  cpele;  NOHMMaHWe  HEOOXOAMMOCTHU
WCIIOIH30BAaHUS JTIOCTHKCHUI COBPEMEHHOW OWOJIOTHH W
OUOTEXHOIOT U ISt panroHaIbHOrO
MIPUPOIOTIOIB30BAHUSL.

I1P6  10. CdopMupOBaHHOCTb

YMCHI/Iﬁ CO31aBaThb




- Cco3lIaBaTh TEKCTHl B pPa3lIWYHBIX (opMarax ¢ y4eTOM
Ha3HA4YeHUs MHPOpMAIMU W LENEBON ayJUTOPHH, BHIOMpas
ONTUMAIIBHYIO (hOpMY MpeCTaBICHHS

¥ BU3yaJIU3allNy;

- OLICHHMBATh JIOCTOBEPHOCTbH, JIESTHTUMHOCTh MH(POpPMALIUH, €€
COOTBETCTBHUE MTPABOBBIM U MOPAIBHO-3THYECKUM HOPMaM;

- UCTIOJIB30BATh CPEACTBA HH(POPMAITMOHHBIX

¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI B PEIICHUN KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX M OpraHU3alMOHHBIX  33da4y  C
co00IeHuEeM TpeOoBaHUI SPrOHOMHKH, TEXHUKH
0€30IIaCHOCTH, THTHEHBI, pPecypcocOepekeHus, MPaBOBBIX M
STHYECKUX HOPM, HOPM MH(POPMAIIMOHHOH 0€30MacHOCTH

COOCTBEHHBIC THUCHMEHHBICE M YCTHBIE COOOIICHHS Ha
OCHOBE OMOJOTHYECKOH HWH(OpMAIUU W3 HECKOIBKUX
WCTOYHUKOB, TIPAaMOTHO HCHOJIb30BATh IOHSATHUHHBIN
anmapat OMOJI0oTHr

OK 04. DddextuBHO
B3aUMOJICUCTBOBAaTL U
paboTaTh B KOJIJICKTHBE
Y KOMaH e

JlugHOCTHBIE pe3yibTaThl JOJDKHBI OTpakaTb B YaCTHU:
[IEHHOCTH HAy4YHOT'O MMO3HAHUS: OCO3HAHUE [[EHHOCTU HAy4YHOUN
JESATETbHOCTH, TOTOBHOCTh OCYIIECTBISTH TPOCKTHYIO H
UCCJIEIOBATENILCKYIO  JEATEIIbHOCTh MHAMBHIYyalbHO M B
rpyIe.

MetanpeameTHble pe3yibTaThl JOJKHBI OTPaXKaTh:

OsgnageHue YHUBEpCATbHBIMHU KOMMYHHUKATHBHBIMU
JEUCTBUSIMHU:

0) cCOBMECTHasl I€SITEIIbHOCTb:

- MOHUMAaTh M HCMOJb30BATH IMPEUMYIIECTBA KOMAHIHOW M
WHIUBUTyJIBHOU PabOTHI;

- MIPUHUMATh e COBMECTHOM JIEATEIILHOCTH,
OpFaHI/I3OBI>IBaTI> nu KOOpI[I/IHI/IpOBaTI) I[GflCT BUS
Mo €€  JOCTHXKEHHMIO: COCTaBIISAThL  IIJIaH  JASHCTBUH,

pacrpenensTh pojy C y4eTOM MHEHUH yYaCTHUKOB OOCYX/IaTh
pe3yJbTaThl COBMECTHON PaOOTHI.

ORajieHre YHUBEPCATBHBIMH PETYJISTHBHBIME JICHCTBUSMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- TpUHUMATh MOTHBBI W  apTyMEHTHI
IIpY aHaJIN3€ pe3yJIbTaTOB JIEATEIIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JFOACH
Ha OIINOKH;

JIPYTUX  JIHOJIEeH

[1P6 5. [IpuobpereHue orbiTa MPUMEHEHUS OCHOBHBIX
METOJ0OB  HAy4YHOro IIO3HAHUS, HCIOJIb3YEMBIX B
Ouosiornu: HaONIONEHUS W ONHCAHUS IKHUBBIX CHCTEM,
MPOLIECCOB U SIBJICHUI; OpraHU3allMl U MPOBEACHUS
OMOJIOrMYECKOr0 AKCIEPUMEHTA, BBIIIBUKEHUS TUIIOTES,
BBISIBJICHUS ~ 3aBUCUMOCTH  MEXAY  MCCIEIyEMbIMHU
BEJIMYMHAMHU, OOBSCHEHHUS IOJYYEHHBIX pe3ylIbTaToOB
u  (opMynupoBaHHs BBIBOJOB C  HCIIOJIb30BaHHEM
HAay4HBIX [OHATHH, TEOPUI U 3aKOHOB




- pa3BUBATH CIIOCOOHOCTh MOHUMATh MHp C IMO3ULUH APYTOro
YCJI0BCKa

OK 07. ConeticTBOBaTh
COXPaHEHUIO
OKpYKarollel cpeibl,
pecypcocOepekeHuto,
MIPUMEHSATH 3HAHUS 00
W3MCHEHUH KJIMMATa,
MIPUHITATIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ (eKTUBHO
JIEICTBOBAThH B
Ype3BbIYANHBIX
CUTyalusiax

JInuHOCTHBIE PpE3yiIbTaThI
AKOJIOTMYECKOTO BOCITUTAHUS:
- c(OPMHUPOBAHHOCTh IKOJIOTHYECKON KYJIbTYpPbI, TOHUMaHHE
BJIUSIHUSA COLMAIIBHO-3KOHOMUYECKUX ITPOLIECCOB HA COCTOSIHUE
MPUPOTHON W COLMAIBHOW CpEeJlbl, OCO3HAHUE TJI00aTBLHOTO
XapakTepa 3KOJOTHISCKUX MPOoOIIeM;

- IUITAHUPOBAHUE U OCYILIECTBIICHUE JACHCTBUI

B OKpY>KarOLIEH Cpelle Ha OCHOBE 3HAHMS LEJIEW YCTOMYMBOTO
Pa3BUTHS YEJIOBEUECTBA;

- AKTUBHOE HENpPUATHE
OKpY’KaIoIIeH cpene;

- YMEHHUE NPOTHO3UPOBATh HEOJATONPHUATHBIEC IKOJIOTHUECKUE
MOCJIEACTBUS TMPEANPUHUMAEMbIX JEUCTBUM, MPEIOTBPAILAThH
UX;

- pacuudpeHue
HaIpPABIECHHOCTH.
MetanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKaTh:

OsnajeHue YHUBEPCATbHBIMHU KOMMYHHUKATHBHBIMU
NEUCTBUSIMH:

0) coBMeCTHas JIeSITEIbHOCTD:

- MOHMMaTh W HCIOJb30BaTh IMPEUMYIIECTBA KOMAHAHON H
WHAUBUAYATbHON paboOTHI;

JOJDKHBI  OTpaXaTb B YaCTHU:

JNIEUCTBUMA, TPUHOCAIIUX BpEx

OIIbITa ACATCIIbHOCTH 9KOJIOTHYECKON

- HpI/IHI/IMaTI) e COBMCCT: HOI\/JI JACATCIIbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH IEUCTBUS
0 €€ JOCTWKEHHIO: COCTaBIISIThL INIAaH  JEHCTBUH,

pacmpeaensiTh poiid ¢ Y4€TOM MHEHUHN y4aCTHUKOB 00CYKIIaTh
pE3yIBTaThl COBMECTHON PabOTHI

[TP6 5. IIpuoOpereHue ompiTa MPUMEHEHUS OCHOBHBIX
METOJIOB ~ HAYyYHOTO TIO3HAHWS, HCIONB3yEeMBIX B
Ouonoruu: HAOMIOJEHUS M ONMCAHUS >KUBBIX CHUCTEM,
MPOLIECCOB U SIBJICHUW; OpraHW3allMd ¥ IPOBEICHUS
OMOJIOrMYeCKOro AKCIEPUMEHTa, BBIIBUXKEHUS TUIIOTES,
BBISIBJICHHSI ~ 3aBUCHMOCTH ~ MEXKAY  HCCIEIyEeMBbIMU
BEJIMYMHAMHU, OOBSCHEHHUS TOJYUYEHHBIX pe3yJiIbTaToOB
u  (GOpPMYyIMPOBAHHUS BBIBOJIOB C  HCIIOJIb30BAHUEM
HAYYHBIX TOHATUN, TEOPHUI U 3aKOHOB.

I[IP6 6. CdopMUPOBAHHOCTH YMEHHUS  BBIACIATH
CYILIECTBEHHbIC MTPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuoT,  OJIHOKJIETOYHBIX W  MHOTOKIJIETOYHBIX
OpraHW3MOB, BHJOB, OHOI€OLEHO30B M DKOCHUCTEM;
0COOEHHOCTH MIPOIIECCOB obmeHa BEILIECTB
U TpeBpallleHUus SHEpPruu B KIETKe, (HOTOCUHTE3A,
TIACTUYECKOTO " HHEPTEeTUIECKOTO oOMeHa,
XeMOCHHTE3a, MHUTO03a, Mei03a,  OIUIOJOTBOPEHHUS,
pa3BUTHSA U PA3MHOXKEHUS, WUHIUBUAYaIbHOTO Pa3BUTHUA
opranu3ma (OHTOTeHe3a), OOphOBI 3a CYyIIECTBOBaHUE,
€CTECTBEHHOTO otbopa, BUJI000pa30BaHus,
MPHUCIIOCOOJICHHOCTH OPTraHW3MOB K Cpelle OOWTaHWs,
BIUSHUS KOMIIOHEHTOB JKOCHUCTEM, aHTPOMOTEHHBIX
W3MEHEHMII B  DKOCHCTEMaX CBOE€Hl  MECTHOCTH,
KpyroBOpOTa BEIIECTB U TMpEBpallleHue »HHEPruu B
ouocoepe.

I[IP6 7. CdopMUPOBAaHHOCTH YMEHHUS MPUMEHSTH
MOJTy9YCeHHBIC 3HAHHS JUISI OOBSICHEHUS OMOJOTHYCCKHX
MPOLIECCOB U SIBICHUHW, UISI TPHHITHS MPAKTHUYECKUX
perieHni B TOBCETHEBHOM JKU3HU C IEJIbI0 00ecTIeueHus
0e30macHOCTH ~ CBOEr0  370POBbS M 370POBBSA
OKPY’KaIOIINX JIFOJIeH, COOMIOJeHUs 310pOBOTO OOpasza
JKU3HHA, HOPM TPAMOTHOTO TIOBEJIEHUS B OKpYKaroImen




IPUPOJHON  cpene;  NOHMMaHME  HEOOXOIUMOCTHU
UCIOJIb30BaHUS JIOCTUKEHUN COBPEMEHHOM OWOJIOTHH U
OMOTEXHOIOTUI JUTSL palOHAIBHOIO
IIPUPOJAONOIL30BAHNS

TIK 1.1. BeinomHsITh
MOJITOTOBKY K
MPOU3BOCTBY paboT
OJIHOTO BHJIA Ha
TEPPUTOPUSIX U
00BEKTaX.

B yactu TPYAOBOI'0 BOCIIMTAHUSL:

- TOTOBHOCTH K TpyAy, OCO3HaHME IIEHHOCTH MAacTepCTBa,
TpyIoJto0ue;

- TOTOBHOCTb K aKTUBHOH JESTEIBHOCTH TEXHOJIOTHUECKOH H
COLMAILHOW  HAalpaBJICHHOCTH, CHOCOOHOCTb  WHHIMHPOBATH,
IUTAHUPOBATH M CAMOCTOSITETIBHO BBIIOIHATh TAKYIO AESTEIbHOCTB;

- MHTEpeC K pa3auyHbIM chepam npodheccHOHaTbHOM A TeIbHOCTH,
OBnageHne  yHUBEPCAJIbHBIMH  y4eOHBIMH  I103HABATEIBHBIMHU
JEUCTBUSIMU:

a) 0a30Bble JIOTHYECKHUE TelCTBUS:

- CaMOCTOSITENbHO (POPMYIMPOBATh U AKTyaJH3UPOBAThH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBAaTh CYILECTBEHHBIH IPHU3HAK WM OCHOBaHUS IS
CpaBHEHUs, Ki1accu(puKauy 1 0000IeHNS;

- OTIPENIENSITh LIeTHN AEATEIbHOCTH, 3a/1aBaTh MapaMeTpPbl U KPUTEPUH
UX JOCTHXCHUS;

0) 0a30BbIE HcCIEA0BATENbCKHE JeHCTBUA:

- BJIaJIeTh HAaBBIKAMH Y4YEOHO-UCCIIEOBATEIHCKONM M TIPOEKTHOMH
JeSITeIbHOCTH, HAaBBIKAMH Pa3peLIeHus! IpoodieMm;

- BBUIBIISITH TPUYUHHO-CIICJICTBEHHBIE CBSI3M U AKTYalIH3HPOBAThH
3aJa4y, BBIIBUTaTh THUIIOTE3Y €€ PEIICHUs], HaXOIUTh apryMEHTHI IS
JIOKa3aTeNbCTBA CBOMX YTBEP)KJIEHUI, 3ajaBaThb NapaMeTpbl u
KPUTEPHHU PEIICHUS;

B 00s1acTH IEHHOCTH HAYYHOI'0 TO3HAHMUS:

- OCO3HaHWE I[IEHHOCTH HAy4YHOH [eATENIbHOCTH, TOTOBHOCTH
OCYIIECTBIATh IPOEKTHYI0 M HCCIEAOBATENbCKYIO0 JAESITEIbHOCTh
WMHIMBUAYaIBHO U B TPYIIIIE.

OsBnanexnue IO3HABATEILHBIMUA

YHUBEPCATbHBIMH  y4eOHBIMH

ITP6 1. CdopmMupoBaHHOCTH 3HAHUH O MECTE U POJIU
ouonoruu B CUCTEME Hay4HOTO 3HAHUS,
(YHKIIMOHATFHOW TPaMOTHOCTH YEJIOBEKa JJISl PELICHHS
KU3HEHHBIX TPOOIIEM.

I[IP6 2. CdopMHPOBAHHOCTE YMEHHS PpACKpPbIBAThH
coJiep>KaHue OCHOBOTOJIATraloIINuX OMOJIOTHYECKHUX
TEPMUHOB M TOHATHMA: >KH3Hb, KJIETKA, TKaHb, OpPraH,
OpraHu3M, BHUJ, TOMYJALHUA, SKOCUCTeMa, OUOIICHO3,
ouocdepa; MeTaboIM3M (0OMEH BEIIECTB M MPEBPAILCHHIE
SHEPTUH), ToMeocTa3 (caMoperyismnus), OHOCHHTE3
Oenka, CTPYKTypHas OpraHU3alMs >KHUBBIX CHCTEM,
JTUCKPETHOCTh, CAMOPETYJIALUS, CaMOBOCIPOU3BEICHUE
(peripoaykiusi),  HACJIEACTBEHHOCTb,  HW3MEHYHBOCTb,
HHEPro3aBUCUMOCTh, POCT U pa3BUTHE, YypPOBHEBas
OpraHu3aIus.

I[IP6 3. CdopMUPOBAaHHOCTh YMEHHSI PACKPHIBATh
coJiep)kaHue OCHOBOIIOJIaratoIINX OMOJIOTUYECKHX
TEOpPUA U  TUNOTE3:  KJIETOYHOM, XPOMOCOMHOM,
MYTallMOHHOM, 3BOJIOIMOHHON, MPOUCXOKIACHUS KU3HU
1 YeJIOBEeKa.

I[1P6 4. CdopMUPOBAHHOCTb YMEHHSI PacKpbIBaTh
OCHOBOIIOJIATAlOIIMe  OMOJIOTMYECKHE  3aKOHBl U
3akoHomepHoctu (I. Mennens, T. Moprana, H.U.

BasuioBa, 3. I'exkens, @. Mromiepa, K. bapa), rpanuist
WX TPUMEHUMOCTH K KHBBIM CHCTEMaM.

I[IP6 8. CdopMupOBaHHOCTH  yMEHHUS  pellaTh
OMoJorMYecKue 3a7add, COCTaBISATh TE€HOTUIINYECKUE
CXEMBl CKpELIUBaHMS Ui Pa3HBIX THIIOB HACJIEIOBAHUS
MPU3HAKOB Y OPraHU3MOB, COCTaBJISTh CXEMBI MEpeHoca
BEIIECTB W SHEPrHMM B JKOcHCTeMax (Ilenu MHTaHUs,
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JEUCTBHUSMU:

- TOTOBHOCTH K CaMOpPa3BUTHUIO, CaMOCTOATCIBHOCTHU n
CaMOOIIPEACICHUIO,
- OBJIaJICHHUC HaBbIKaMH y‘le6HO-PICCJ'IGILOBaTCJ'ILCKOfI, HpOCKTHOI\/'I n

COIIMAILHOM ACSITEIBHOCTH.

MUIIEBBIC CETH).

I[TP6 9. CdopmMupoBaHHOCTP yMEHUH KPUTHYECKH
OIICHUBATh WH(OPMAILNIO OMOJOTHYECKOTO COJCPIKAHUS,
BKJIIOUAIOIIYIO TICEBIOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX
HUCTOYHUKOB (CpeACcTBa MacCOBOW MH(OpMAIK, HAYYHO-
MOMYJISIPHbIE MaTepUalbl); HHTEPIPETUPOBATh ATUUECKUE
ACTICKTBI COBPEMEHHBIX UCCIICTIOBAaHUI
B OMOIOTHH, MEIULIMHE, OMOTEXHOJIOTUH; pacCCMaTPUBATh
rI100aTbHBIC YKOJOTHYECKUE MPOOJIEMBI COBPEMEHHOCTH,
(dhopMHUpPOBATH

10 OTHOIIEHHUIO K HUM COOCTBCHHYIO MTO3HUITHIO.

I[IP6 10. CdopmupoBaHHOCTH yMEHHIl  CO3/1aBaTh
COOCTBEHHBIE THUCHMEHHBIE W YCTHBIE COOOIICHHUS Ha
OCHOBE OHOJOrHYecKoid HHPOpMAIUU M3 HECKOIbKHUX
HUCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh IMOHSATHHHBIN
anmnapat OMOJIOTHH

IIK 1.2. OcyuiecTBusTh
orepaTUBHOC
yIpaBIeHHe
MIPOM3BOACTBOM paboT
OJIHOTO BHJIA Ha
TEPPUTOPHSIX U
00BEKTaX.

OBnaneHne  yHUBEPCANBHBIMA  yY€OHBIMH  TIO3HABATEIHHBIMHU
NECUCTBUSIMHU:

a) 6azoBble JJOTHYEeCKHe AelicTBHSI:

- BBIABIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYHS B pacCMaTPUBAEMBIX
SABJICHUAX;

- BHOCUTH KOPPEKTHBBI B JIEATEIHHOCTh, OIIEHUBATh COOTBETCTBHE
PE3yJIbTATOB LIENISIM, OLICHUBATh PUCKHU TIOCIICICTBUHN JICATSIIbHOCTH;
- pa3BHMBaTh KpPEAaTHMBHOE MBIIUICHUE TIPU PEIICHUN KU3HEHHBIX
pooJieM

0) 0a30BbIE HcCIEA0BATENbCKHE TeHCTBUS:

- aHAJTM3UPOBATH IMOJIYYCHHBIC B XOZ¢ PEUIeHHS 3a7aull Pe3yIbTaThl,
KPHUTUYCCKHU OLICHMUBATL HUX JOCTOBEPHOCTD, IIPOrHO3UpPOBAThH
M3MEHEHHUE B HOBBIX YCIIOBUSX;

- YMETh TEPEHOCUTH 3HAHUS B IMO3HABATEIHHYIO M IPAKTUYECKYIO
00JIaCTH KU3HEACSITCIIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00IacTel;

- BBIABUTATb HOBBLIC WJCHU, MPEAJIaraTb OPUTMHAJIBHBIC IMMOAXOABI U

[1P6 5. [IpuobpereHue ornbiTa MPUMEHEHUS OCHOBHBIX
METOJIOB  HAYYHOTO TIO3HAHUS, HCIOJNb3YEMbIX B
Ouonoruu: HAONIOJACHHUS W OIMUCAHUS >KUBBIX CHCTEM,
MIPOIIECCOB u SIBIICHUI; OpraHu3aIuu
W TPOBENCHUS  OWOJIOTMYECKOTO  IKCIICPHMEHTA,
BBIIBIDKEHUSI TUIOTE3, BBISBICHUSI 3aBUCUMOCTU MEXKIY
HCCIICTyeMbIMU BEITMIMHAMH, OOBSICHCHHS TMOJTyYCHHBIX
pe3ynbTatoB W (OpMynHpOBaHUS ~ BBIBOJOB  C
MCIIOJIb30BAaHNEM HAYYHBIX MIOHSATUH, TEOPHUI U 3aKOHOB.
I[TIP6 6. CdopMHUPOBAaHHOCT YMEHMS  BBLIENATH
CYIIECTBEHHBIC TPU3HAKK BUPYCOB, KJIIETOK TIPOKAPHOT U
DYKapuoT;,  OJHOKJIETOYHBIX WU  MHOTOKIJIETOYHBIX
OpPTaHW3MOB, BHJIOB, OHOTCOIIEHO30B M 3KOCHUCTEM;
0COOEHHOCTH MIPOLIECCOB oOMeHa BEIIIECTB
W TpEeBpalleHUus DSHEPrUM B KIETKe, (OTOCHHTE3a,
MJIACTUYECKOTO u HHEPTETHYECKOTO oOMeHa,
XEMOCHHTE3a, MHTO3a, MeEH03a,  OIUIOJOTBOPCHHSI,
pa3BUTHS U PA3MHOXKEHHUS, WHIMBUAYATHHOTO Pa3BUTHUS
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peLICHHUS;

- CHOCOOHOCTH X UCTIOJIb30BAHUS B MO3HABATEIILHON M COLMAILHON
IIPaKTUKE.

B o0s1acTH IEHHOCTH HAYYHOI'O NO3HAHMS:

- OCO3HAaHHWE IEHHOCTH HAay4YHOH JeATeNbHOCTH, TOTOBHOCTb
OCYILECTBIISITh IPOEKTHYIO M HCCIENOBATENBCKYIO IESTENbHOCTh

WHANBUAYAJIBHO U B I'PYIIIIC.

OBnaneHne  yHUBEPCATBHBIMH  yYE€OHBIMH  TIO3HABATEIHHBIMHU
NCUCTBUSIMU:
- TOTOBHOCTh K  CaMOpa3BUTHIO, CaMOCTOATEJIBbHOCTH U

CaMOOIPEEICHHUIO;

- OBJIaJICHUE HAaBbIKaMU Y4eOHO-HUCCIICIOBATEIBCKOM, IPOCKTHON U
COLIMAJILHOM JIeSITeIbHOCTH.

Ogianenue
JelCTBUSIMH:

YHUBepPCcAIbHbIMU KOMMYHUKATHBHBIMHA
0) coBMecTHasl IeSITEJIbHOCTD!

- TIOHMMAaTb W HCIHOJIB30BaTh MPECHUMYLICCTBA KOMaHI[HOfI )41
WHIUBUIyaTbHON paboThI;

- NPUHUMATH [I€JM COBMECTHOM JICSATENbHOCTH, OPTaHH30BbIBATH U
KOOPJMHHUPOBATh JICHCTBUS 1O €€ JOCTUKCHHIO: COCTAaBJISATH IUIAH
JEHCTBUI, pachpefiefsITh POJNM C Y4YeTOM MHEHHH YYaCTHUKOB
00Cy)1aTh Pe3yJIbTaThl COBMECTHOM pa0OThI;

- KOOPIMHHMPOBATh U BBIMOJHATH paboTy B YCJIOBHSAX PEasbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTRUS,

- OCYHICCTBJIATL IMO3UTUBHOC CTPAaTErU4CCKOC TIIOBCACHUC B
Pa3IMYHBIX CHUTYAaIUsX, MPOSBISATH TBOPUYECTBO M BOOOpaKEHHE,

OBITh WHUIITMATUBHBIM.

opranm3Ma (OHTOTeHe3a), OOpbOBI 3a CYIICCTBOBAaHHUE,
€CTECTBEHHOT'O otbopa, BUJI000pa3oBaHus,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHus,
BIUSHUS. KOMIIOHEHTOB 3KOCHUCTEM, aHTPOMOTEHHBIX
W3MEHEHMII B  DKOCHCTEMaX CBOE€Hl  MECTHOCTH,
KpyroBOpOTa BEIIECTB U MpEBpalllEHUE »HHEPruv B
ouocdepe.

I[IP6 7. CdopMHPOBaHHOCT, YMEHHUS TMPUMEHSITH
MOJIyYCHHbIE 3HAHUS JUIA OOBSICHEHUS OMOJIOTHYECKUX
MPOLIECCOB U SIBJICHUHN, Uil TPHUHATHS MPAKTHUYECKUX
peIIeHN B TIOBCETHEBHOM KU3HU C LEIbI0 00eCIeUeHUS
0€30MacHOCTH  CBOEr0  3J0POBbsI U 370POBbS
OKpYXaloIIMX JIIOJeH, COOJII0JIeHUsT 3I0pOBOro obOpasa
JKU3HU, HOPM TPaMOTHOTO TIOBEIEHHUS B OKpY’KaroIen
OPUPOJHON  cpele;  NOHMMaHWe  HEOOXOAMMOCTH
MCIIOJIb30BaHUsl JOCTUKEHUN COBPEMEHHOW OWONIOruu u
OMOTEXHOIOTUI TUIst panroHaIBLHOTO
MIPUPOJIOTIOITHE30BAHHS.

I[TIP6 8. CdopMupOBaHHOCTH  yMEHHUS  pellaTh
OWoJIOTMYECKHEe 3aJaud, COCTABIISATH TEHOTHIINYECKHE
CXEMBbI CKpeIMBaHus i1 Pa3HbIX THIIOB HACJIEIOBaHUS
NPU3HAKOB Y OPTraHU3MOB, COCTaBIISITh CXEMBI IEPEHOCA
BEIIECTB W SHEPrMM B HKOCHCTeMax (Llenu NHUTaHUS,
TIUIIEBHIE CETH).

ITP6 9. CdopMHPOBAaHHOCTE YMEHUH KPUTHYECKU
OIIEHUBATh MH(OpPMAIIUIO OMOJOTHYECKOTO COJCPKAHUSA,
BKJIIOYAIOIYI0 TICEBJOHAYYHbIE 3HAHUS M3 Pa3IUYHbBIX
HMCTOYHHUKOB (Cpe/IcTBa MacCOBOM MH(OpMAIIUU, HAYIHO-
HOIYJISIPHbIE MaTepPHaibl); UHTEPIPETUPOBATh ITUUECKHE
aCIIeKThI COBPEMEHHBIX UCCIIETOBAaHHH
B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOIMH; PacCMaTPUBATh
r7100aJTbHBIE YKOJIOTHYECKHE MPOOIEMbI COBPEMEHHOCTH,
¢dbopmupoBaTth

110 OTHOIIIEHHUIO K HUM COOCTBEHHYIO TTO3HIIHIO.
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I[IP6 10. CdopmupoBaHHOCTb yMEHUH  CO37aBaTh
COOCTBEHHBIC THUCHMEHHBICE M YCTHBIE COOOIICHHS Ha
OCHOBE OWOJIOTMYeCKOd WHGPOPMAIUU W3 HECKOJIbKHX
WCTOYHUKOB, TIPaMOTHO HCHOJIb30BATh IOHSATUHHBIN
anmapar OMOJI0THUr
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2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCHUILINHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOH padoThl

Buj yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM 1M CIHIIIHHbI 154

B T.4. B (popMe NPAKTHYECKOH MOATOTOBKH 42
BT. 4..

TEOpETHYECKOe 00yUueHne 86
nabopatopHbie pabOTHI (eciu npedycMompeHo) 32
MPaKTUYECKUE 3aHATUS (eciu npedyCMompeHo) 18
Camocmosmenvuas paboma * -
Koucyabrauuu (eciu npedycmompeno) 10
IIpome:xxyTouyHast arTecTanus (3K3aMeH) 8

! CamocTrosTensHas paboTa B paMKax o6pa30BaTeNbHOM IPOrpaMMbl ITIAHUPYETCS 06pa30BaTeNbHON OpraHu3anueii
B cootBercTBHU ¢ Tpeboanumsamu @I'OC CIIO B mpenenax oObeMa yueOHOH IUCIUILUTMHBI B KOJMYECTBE YaCOB,
HEOOXOAMMOM JJIsl  BBIIOJIHEHMS] 3aJaHUi  CaMOCTOSITENBbHON pPaboOThl OOY4aroIUXCsl, MPEAYCMOTPEHHBIX
TEMaTHYECKHUM IIJIAHOM M COZIep’KaHuEeM Y4eOHOH AMCIMIUINHEIL.
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2.2. TemaTn4eckuii IJIaH U COiepKaHue y4eOHOM AU CIMIIINHBI

B ToM uncie B Konanl
(popme KOMIIEeTeHI Ui,
Oobem, NPaKTHYEeCKOM (¢popmupoBanuio
HaumeHoBaHue Conep:kanue yuyeOHOro Matepuasa u GopMbl OpraHu3auuu
aKaJeMH4ecKnX NMOAr0OTOBKH KOTOPBIX
pa3iaesioB U TeM AeATeJbHOCTH 00y4aroIuXCs
4acoB crmocoocTByeT
3JIeMEeHT
NPOrpaMMblI
1 2 3 4 B
1 cemecTp 34 0
Pa3jnen 1. buoJsiorusi kak Hayka 1 0
Tema 1.1. Conepxanne y9eOHOro MaTrepuaa 1 -
buonorus B 1. buonorus B cucteMe Hayk. 1 -
CUCTEME HayK buonorust — Hayka o xuBoil npupoze. CBs3u OHOJIOTUH C
00IIECTBEHHBIMH, TEXHUYECKUMU u JIpYTUMH
€CTECTBCHHBIMU HayKaMu, (puimocoduel, peiuruei, STUKOM,
ACTETUKOW M mpaBoM. Ponb Ouonoruu B (GopMHUpPOBAHUHU OK-02
COBpEMEHHOM  Hay4yHoHM  kapTuHbl  wmupa. Cucrema
OMOJIOTUYECKHUX HaYK.
Mertoasl TO3HAHUA OKUBOM  Tpuponbl  (HaOmOACHHE,
HKCIEPUMEHT, ONMCaHWe, W3MepeHue, Kiaccudukanus,
MOJIEJTMPOBAaHUE, CTATUCTHUYECKass 00pabOTKa JaHHBIX).
Pa3nen 2. 7KuBble CHCTEMBbI M HX OPraHM3ALMS 1 0
Tewma 2.1. Obmas Coneprxkanue ydeOHOro MaTepuana 1 -
XapaKTepUCTHKA 2. OOmiast xapaKTepUCTHKA KU3HU. 1 -
KU3HU Kupble cucreMbl (OMOCHUCTEMBI) Kak MpeIMET H3yueHUs
ouonorun. OTIWYME >KUBBIX CHUCTEM OT HEOPTraHUYEeCKOU
npuposl. CBOMCTBA OMOCHCTEM M X pazHooOpasue. OK-02
YpoBHH OpraHu3aluu o6uocucrem: MOJIEKYJISIPHO-
TeHETUYECKHH, KJICTOYHBIH, OpTraHU3MEHHBIMN,
HOMYJISIIMOHHO-BUIOBOM, HKOCUCTEMHBIN
(OuoreoneHOTHYECKHIT), OHOChHEpPHBIH.
Pasznen 3. XuMu4ecKHii COCTAB U CTPOEHHE KJICTKHU 14 0
Tema 3.1. ‘ Conepxanue yueOHOro MaTepuasa 2 - OK-01
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XUMHUYECKUN

COCTaB KJICTKH.

Bona
1 MUHEpPAJIbHBIE
BEIIECTBA

3.

XUMHUYECKUMIA COCTaB KJIETKM. Boma W MuUHepaibHbIE
BEIIIECTBA.

XHUMHUYECKHM COCTaB KICTKH. XHUMHYECKHE DJICMCHTHI:
MaKpOd3JIEMEHTBI, MUKpPO3JIeMEHThl. Bolla u MuHepalibHbIE
BeulectBa. DyHKIMM BOAbI M MHUHEPAJIbHBIX BEILIECTB B
kietke. [logaep:kanue ocMoTHYeCKOro OaaHca.

[Tpaktueckoe 3anstue Ne 1 «buonoruueckas poib
MHUHEPAJIbHBIX BELIECTB B 00ECIEUEHUH KU3HEIEATEIIbHOCTH
OpraHM3MOB, MPOSBIEHUsS  JAucOalaHca  MHUHEPAIbHBIX
JJIEMEHTOBY

OK-02
OK-04

Tema 3.2.
buonornuecku
Ba)KHBIE
XHUMHYECKHE
COCIMHEHUS

Cojnepkannie y4eOHOro MaTepuaia

5.

buonoruyecku BaKHbIe XUMHUECKHUE COeTUHEHUS. benku.
CoctaB u crpoeHue 0elKoB. AMHUHOKHCIOTHI — MOHOMEpBI
OenkoB. HeszameHuMble ¥ 3aMEHHUMbIE aAMUHOKHCIOTHIL
AMHMHOKHUCJIOTHBI COCTaB. YPOBHH CTPYKTYphI OEIKOBOM
MOJIeKyJbl  (TMepBUYHAsl,  BTOpUYHAs, TpPETHYHAs U
YEeTBEPTUYHAST CTPYKTYpa). XUMHUECKHE CBOMCTBA OEIKOB.
bruonornueckne QyHKIMN OCIIKOB.

6.

buonoruuecku BaXHbIE  XUMHUYECKHE COEJIUHEHUS.
DepMEHTHI.

®epMeHThl — Ouonoruyeckue katanuszatopbl. CTpoeHue
(depMeHTa: akKTUBHBIN LEHTP, CyOCTpaTHas CHEIU(PUUHOCTS.
Kopepmentsl. Buramunbel. Ormiauuus  (QepMEHTOB  OT
HEOpPraHMYECKUX KaTaJIu3aTOPOB.

7.

Jlabopatopuoe 3anatue Ne 1 «Omnpenenenne ButamuHa C B
MPOIYKTaX MUTAHUSI.

8.

buonorndyeckn BaxKHbIE XUMHUUECKIEC COCAUHECHUA. YFJICBOI[I)I
H JIHUIIUABI.

VYrneBonpl:  MOHOcaxapuabl  (TJIIOKO3a,  pubo3a u
ne3okcupubo3a), aucaxapuabl  (caxapos3a, JaKTo3a) U
nojucaxapuabl  (Kpaxmals, — TJIMKOTEH,  IeJUTI0JI03a).
buonorudeckue byHKIIUN YTIIEBOJIOB. Jlunu et

Tpuraunepusl, Gochonunuas, crepouasl. ['mapodunasHo-
rupodoOHble  cBoiicTBa.  buonornueckue — GyHKIMK
munuoB. CpaBHEHHE YTIEBOAOB, OCIKOB W JIMMUJOB Kak

OK-01
OK-02
OK-04
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HCTOYHHKOB DOHCPIHUH.

9. Jlaboparopuoe 3anstue Ne 2 «I'mapoduibHO-THAPOGOOHBIC
CBOVCTBA JIMITHJIOBY.

10. Hykneunossie kucnotsl: JJHK, PHK u AT®.
Hyxieotuael — MoHOMepsl HykJIenHOBBIX kucnor: [IHK nu
PHK. Crpoenne u ¢ynkumm IHK. Ctpoenue u ¢yHKIIMN
PHK. AT®: crpoenue u QyHKIHH.

Tewma 3.3.
CtpyKTypHO-
(GyHKLIHOHATIbHAS
OpraHu3anus
KJIETOK

Copepxanue yueOHOro MaTepuaa

11. CtpykTypHO-(QYHKIIMOHAIbHAS OPraHU3AIHS KIETOK.
[MuTonorus — Hayka o kieTke. Knerounas teopus — npumep
B3aUMOJICHCTBUA HJed W ()aKTOB B HAayYHOM IIO3HAHHH.
MeToapl n3y4eHMs! KIETKHU.

Krnerka xak nenoctHas >xkuBas cucrema. OOmue NpU3HAKU
KJIETOK: 3aMKHyTas HapykHas memOpana, monekyinsl JHK
KaK T€HeTUYECKHIl anmapar, CucTeMa CHHTe3a Oelka.

Tunsl KJIETOK: DJYKapuOTHYECKas M IPOKAPUOTHUYECKAS.
OCOOCHHOCTH ~ CTPOCHHS  NPOKAPUOTHUYECKOH  KIIETKH.
Knerounas crtenka Oakrtepuil. CTpoeHue 3yKapHOTHYECKOMH
KJIeTKU. OCHOBHBIE OTJIMYUSL PACTUTEIbHOW, >KUBOTHOM U
I'pUOHOM KIIETKH.

12. CtpykTypHO-(yHKIIMOHATBHAS OPTaHU3AIHS KJIETOK.
[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAas CTEHKa,
TIMKOKaNuKC, uxX (yukuuu. [1nazmaruueckas memOpana, ee
cBoiicTBa u yHKuMU. [luTONIa3mMa 1 ee OpraHouIbl.

13. CtpykTypHO-hyHKIIMOHATHHAS OpraHu3aIus KJIETOK.
OnHoMeMOpaHHbIe U HEMEMOpaHHBIE OPTaHOU I KIIETOK.
OnnomemOpannble opraHounasl kierku: OIIC, ammapar
["onbmxu, mu3ocoMsbl. [1oyaBTOHOMHBIE OpraHOU/ABI KIETKU:
MUTOXOHJIpUH, TUIACTU B [[porcxoxaeHne MUTOXOHAPUNA U
mactua. Buasl nnactua.

HememOpaHHbIe OpraHOUIBI KIETKU: PUOOCOMBI, KJIETOUYHBIN
LUEHTP, LEHTPUOIH, PECHUYKH, IKIYyTHKUA. DyHKUUHU
OpraHOMIOB KJIETKH. BKIIFOUeHMSI.

14. CrpykTypHO-hyHKIIMOHATbHAS OpraHu3amus KJIETOK.
JIByxmMeMOpaHHbIe OPraHOU bl KIETOK.

OK-01
OK-02
OK-04
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Anpo — perynaTopHbli LEeHTp KieTku. CTpoeHue sapa:
anepHas 000JI0YKa, KapHOIUIa3Ma, XPOMATHH, SAPBILIKO.
XpomocoMsbl. TpaHCIIOPT BEIIECTB B KIIETKE.

15. JlabopaTtopHoe 3anstue Ne 3 «CtpoeHue KiIeTku (pacTeHus,
JKUBOTHBIE, TPUOBI) M KIETOYHBIC BKIIIOUEHHUs (Kpaxmall,
KapOTUHOM/IbI, XJIOPOILJIACTHI, XPOMOILIACTHI)».

16. JTaboparopuoe 3anstTe Ne 4 «lIpoHunniaemMmocts MeMOpaHbI
(TU1a3mMoJIn3, NETIa3MOJIU3)».

Pa3gen 4. /KuzneaesaTeJbHOCTDL KJIETKU

Tema 4.1.

O0OMeH  BelecTB
u MIpeBpaIIcHUE
SHEPrUuu

B KJIETKE

Copepxanue yueOHOro MaTepuaa

N

17. O6bmen BEILIECTB 51 IIPEBPAILCHHE SHEPIUH
B KJeTke. [lnactuueckuii oOMeH.
O6men  BemiecTB, WJIM  MeTa0OMU3M.  ACCUMUISIUS
(TutacTUYecKrii OOMEH) W JUCCUMUIISIUSA (SHEPTeTHUCCKUI
o0OMeH) — JIBeé CTOPOHBI €IMHOrO TMpollecca MeTadoIu3Ma.
Poip 3aKkOHOB COXpaHEHHMsS BEIIECTBA H DJHEPIUU B
NOHMMaHUM  MeTabonu3ma. Tumsl OOMEHa  BEIIeCTB:
aBTOTpOGHBIN U reTepoTpodHBIA. Ponb pepmMeHToB B 00MeHE
BEIIIECTB M MPEBPAIIEHNH YHEPTHH B KIIETKE.
®otocunTe3. CBeroBas M TeMmHOBass (a3bl (HOTOCHHTE3A.
Peakiun  ¢orocuntesa. O¢pdexkTuBHOCTE  (POTOCHHTE3A.
3HadyeHue (OTOCHHTE3a Uil KU3HM Ha 3emue. Biusaue
yCIOBUH cpefibl Ha (POTOCHHTE3 U CHOCOOBI MOBBIILIEHUS €T0
NPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.
XeMocuHTe3. XEeMOCUHTE3Upylomure OakTepuu. 3HaueHUe
XEMOCHHTE3a JIJIS )KU3HU Ha 3eMIie.

18. O6men BEIIIECTB u MpeBpalieHue SHEPrUu
B KJIETKE. DHEpreTH4ecKuii OOMeH.
DHepreTUYecKuii oOMeH B KJIeTKe. PacmieruieHne BEIIecTs,
BBIIEJICHUE U aKKyMYJIMPOBAHHWE DHEPIMM B KIIETKE. OTalbl
sHepreTudeckoro ooMena. I'mukonus. bpoxkeHue u ero Bujbl.
KucinoponHoe oOkucieHHE, WM KJIETOYHOE JIBIXAaHHUE.

OK-02
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OxucnurensHoe  ¢pochopunupoBanue.  IP(HEeKTUBHOCTH
SHEPreTHYECKOro oOMeHa.

Tema 4.2.
Buocunres Oenka

Cojnepkannie y4eOHOro MaTepraia

19.

buocunTes 6enka

Peakuuu matpuyHoro cuHTesda. I'eHeTnueckass uHpopmanus
u JIHK. Peanmzanus renerndeckoil nHpOpMaIuu B KIIETKE.
I'eneTyeckuii KOX M €ro CBOMCTBA. TpaHCKpunuus —
MatpuuHbli cuHTe3 PHK. Tpancnsuus — 6uocunTes Oenka.
Oranel TpaHcusiuuu. KonaupoBanue amMuHOKHUCHOT. Pounb
pubOCcOM B OMOCHHTE3E OelIKa.

20.

[Tpaktnueckoe 3ansarue Ne 2 «Pemenue 3agau Ha
OIpEICIICHUE MOCIEI0BATEIIBHOCTH HYKICOTUIOBY.

OK-01
OK-02

Tema 4.3.
Bupycsl

Cojnepkannie yueOHOro MaTepuaia

21.

Hexknerounsie (GOpMbI )KU3HU — BUPYCHI.

Uctopus otkpeitus BupycoB (. W. VBaHoBckuii).
OCOOEHHOCTH CTPOEHHUS M KM3HEHHOIO IMKJIAa BUPYCOB.
bakrepuodaru.

22.

Bupychsie 3a0601eBanus 1 X MPOQUITAKTHKA.

bone3sHu pacreHui, JKMBOTHBIX U YEJIOBEKA, BBI3bIBACMBIE
BUpycamu. Bupyc mmmyHonedpunura yenoeka (BUY) —
Bo30yautens CIIM/la. Ilpodunakthka pacnpocTpaHeHus
BHUPYCHBIX 3a00JIeBaHUH.

OK-02
OK-04

23. KonTtpoabHas padora Ne 1 «MosekyJIsipHbIi ypOBEHb OpraHU3alluH )KUBOTO»

24. KoutpoabHasi padora Ne 1 «MoJeKyJsipHbIA YPOBEHb OPTraHU3AIMH KHBOT0»

OK-01
OK-02

Paspnen 5. PasMHoOKeHHe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHMU3MOB

Tema 5.1.
JKU3HeHHBIN UK
KJIETKHU

Coneprkanne y4eOHOro MaTepuana

25.

JKn3HEHHBIN UK KISTKH.

KineTrouneli 1WKN, WIW JKA3HEHHBIM IHUKI  KJIETKH.
WNutepdaza wu wmwmro3. Ilpomecchl, mpoTekawmme B
uHTepdaze. Permkamus — peakuusi MaTpUYHOTO CHHTE3a
JHK. Crpoenne xpomMocoM. XpOMOCOMHBI Habop —
KapuoTun. JIUMIOMAHBIA M TalUIOUIHBIA  XPOMOCOMHBIE
HaOOPBHL. XpomaTuasl. [luTonoruueckue OCHOBBI
Pa3MHOKEHHUS ¥ WHJIMBUIYaJIbHOTO Pa3BUTHS OPTAHU3MOB.

26.

JKnu3HeHHBIH UKJI KJICTKH. I[eJ'IGHI/IC KJICTKHU — MHUTO3.

OK-02
OK-04
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Cragun wmwuto3a. Ilpomecchl, mpouCcXOAsIIME HA pPa3HBIX
CTaiuAX  MHTO3a. buonoruyeckuiéi  CMBICI  MHTO3a.
[TporpammMupyemasi rudesb KJISTKH — aronTo3.

Tema 5.2.
Dopmsbl
Pa3MHOXKEHUS
OpraHU3MOB

Copepxanue yueOHOro MaTepuaa

27. ®opMbI pa3MHOKEHHUSI OPTaHU3MOB.
@DopMbl pa3MHOXKEHMsI OPraHU3MOB: OECIIOJIOE U TIO0JIOBOE.
Buasr Gecrionoro pasMHOXEHMS: JIeJIEHME HAJBOE U
[IOYKOBAHHWE OJJHO U MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHMUE,
BEreTaTHBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHMPOBAaHUE
OpPraHU3MOB, €r0 3HAYEHUE JUIsl CEJICKLIUU.

[

28. ®opMBbI pa3MHOKEHHS OpraHu3MoB. I1oj0Boe pa3MHOKEHHE.
Meiios.
[TosoBOE pa3sMHOXKEHHE, €r0 OTIINYUS OT Oecrnosoro. Melos.
Cragun wMmenioza. Ilpouecchl, mpoucxoisdiiue Ha CTagusAx
Mmeiosa. [loBenenue xpomocom B Meito3e. KpoccuHrosep.
buosiornyeckuil CMbICI U 3HAaYEHUE MEH03a.

29. I'amerorenes.
['ameTorenes — mpouecc 00pa3oBaHMsI IOJIOBBIX KIIETOK Y
JKUBOTHBIX. [loJIOBBIE JKeENe3bl: CEMEHHMKH W SHJIHHKH.
OOpa3oBaHrue U pa3BUTHE TOJOBBIX KIETOK — TaMeT
(ciepmato3oun], SHULEKIETKa) — CIIepMaTOreHe3 U OOrEeHES.
OcoOeHHOCTH CTPOEHUS SIMIIEKJICTOK U CIIEPMAaTO30U10B.

30. OmnogoTrBopenue. [lapreHorenes.

|

OK-02
OK-04

Tema 5.3.
NunuBuayansHoe
pa3BUTHE
OpraHU3MOB

Coneprxkanne ydeOHOro Matepuana

o

31. UnauBuyanbHOE pa3BUTHE OPraHU3MOB. DMOPHUOTEHE3.
WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHOHaNbHOE
pa3Butue (AMOpUOreHes3). DTarbl SMOPUOHATIEHOTO Pa3BUTHUS
y TIO3BOHOYHBIX JKMBOTHBIX: JPOOJICHHE, TacTPYJISIHS,
OpraHOTEeHE3.

32. UnauBu Iy ampHOE pa3BuTHE OpPraHU3MOB.
[TocTamMOproOHaTBHOE pa3BUTHE.
[TocTambOproHanbHOE pa3BuTHE. THUITBI TOCTAIMOPHUOHAIEHOTO
Pa3BUTHSL: IPSIMOE, HE MpsiIMOe (JTMYUHOYHOE).

33. Biustaue cpenpl Ha pa3BUTHE OPTaHU3MOB.
BnusHue cpenbl Ha pa3BUTHE OPraHM3MOB; (DaKTOPHI,

OK-02
OK-04

20




CHOCOOHBIE BBI3BIBATh BPOXKACHHBIEC YPOJICTBA.

34. UnauBuIyanbHOE PA3BUTHE PACTCHHM. 1 -
Poct wu pasButme pacreHuil. OHTOreHe3 LBETKOBOI'O
pacTeHusl: CTPOCHUE CEMEHU, CTaAUU Pa3BUTUS
Bcero yacoB 3a cemecTp, U3 HUX 34 0
Teoperuueckne 3aHATHS 28 -
IIpakTHYecKne 3aHATHS 2 -
JlabopaTopHble 3aHATHS 4 -
2 cemecTp 54 10
Tema 5.4. IIpo¢eccuonaibHo OPHEHTHPOBAaHHOE coJep:kaHue 10 10
OcoOenHoctu (coneprkaHue NPUKJIATHOTO MOTYJIsI)
CTpOCHUS 35. OcoOeHHOCTH CTPOCHHS PACTECHHIA. 1 1
U pa3BUTHS Tkanu pacreHuil. CTpoeHHE OpPraHOB PacTUTEIbHOIO
MaKpOOpraHuszMa OpraHmsMa, HX pOJIb H  CBA3b  MEXIY  COOOM.
KuzHenesTebHOCTh PACTUTEIBHOTO OPraHU3Ma.
36. OcoOeHHOCTH Pa3BUTHS PACTCHHIMA. 1 1
Poct u pasButue pacteHus. YCIOBUS MPOpPAcTaHUS CEMSH.
IToaroroBka cemsiH K noceBy. PazBuTue npopoCTKOB.
37. Ilpaktnueckoe 3ansaTue Ne 3 «Pa3paboTka MeHTalbHOU 1 1
KapThl ~ TKaHed, OpraHoB M  CHUCTEM  OpraHoB
MaKpOOpPraHU3MOB (pacT€HHs, JKUBOTHBIE, 4YENOBEK) C OK-01
KPATKOW XapaKTEPHCTUKON UX (YHKIHI». OK-02
38. [Ipaktnueckoe 3ansatue Ne 3 «Pa3paboTka MEHTaIbHOM 1 1 OK-04
KapThl TKaHeH, OpraHoB u CUCTEM OpraHoB IK-1.1
MaKpOOpPraHU3MOB (pacTeHHs, JKUBOTHBIE, 4YENOBEK) C [IK-1.2
KpaTKOM XapaKTepUCTUKON X QYHKIUI.
39. Oco0eHHOCTH pa3BUTHS PACTCHUM. 1 1
BnusHue ¢utoropMoHOB Ha pocT pacteHus. PocrtoBbie
JBWD)KEHUS pacTeHuil. Pa3Butue mobera U3 MoyKH.
40. Pa3aMHOXXEeHHUE pacTEHUI U ero 3HaYCHHE. 1 1
CemenHoe (T€HEpaTUBHOE) pa3MHOXEHUE pacTeHui. [[BeTkn
Y COLIBETHS.
41. OnbUieHne pacTeHUH. 1 1

Onbuienue. [lepexkpéctHoe onbuieHHE (BETPOM, )KMBOTHBIMH,
BOJIOW) ¥ caMoomblIeHue. J[BOMHOE OTIOJOTBOPEHHUE.
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42. BereraTuBHOE Pa3MHOKEHHUE LIBETKOBBIX PACTEHUH. 1
BereratuBHoe pa3sMHOKEHHME IIBETKOBBIX pAacTeHUH B
npupoje. BereraTuBHOe — pasMHOXEHHE  KYJBTYPHBIX
pacteHui.  XO3SMCTBEHHOE  3HAYEHHE  BEre€TaTUBHOI'O
Pa3MHOXKEHHUSI.
43. Ilpaktuueckoe 3anarue Ne 4 «BupycHbie u OakTepHalbHbBIC 1
3a00JI€BaHUs ~ MaKpOOPraHW3MOB  (YEJIOBEK, IKUBOTHBIC,
pacTeHus). OnuaeMUYeCcKui (AMM300THYECKUH,
AMUPUTOTUICCKHI ) npouecce. OO6mue MIPUHLIUIIBI
UCIIONIb30BAaHUsl JICKapCTBEHHBIX BemecTB. OcoOeHHOCTH
MIPUMEHEHUS AHTUOUOTHUKOBY
44. Tlpaktuueckoe 3anarue Ne 4 «BupycHbie u OakTepuaibHbIE 1
3a00J€BaHUs  MaKpOOPraHW3MOB  (YEJIOBEK, IKUBOTHBIC,
pacTeHus). DnuIeMUYeCcKUi (3MMU300THYECKHUIA,
AMUPUTOTUICCKHI ) npouecc. OO6mue MPUHLIUIIBI
UCIIONIb30BAaHUsl JICKApPCTBEHHBIX BemecTB. OCOOEHHOCTH
MIPUMEHEHHUS AHTUOUOTHUKOBY
Pa3nen 6. HacsieicTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB 20
Tema 6.1. Copepxanne yaeOHOro Marepuaa 6
3aKOHOMEPHOCTHU 45. 3aKOHOMEpPHOCTH HaCIIeJIOBAHHUS. 1
Hacjiaeq0BaHUsI [IpenmMer wu 3agaun  reHeTWkH. Ponab nuronorMM U
HMOpHUOIIOTUN B CTAHOBIIEHUH T€HETHKHU. BKiaa poccuiickux
U 3apyOEXHBIX YYEHBIX B Pa3BUTHE TEHETHUKU. MeTombl
TE€HETUKH (TMOPUIOTOTUYECKHIHA, UTOT€HETUYECKUH,
MOJIEKYJIIpHO-TeHeTUUeCKuii). OCHOBHBIE T€HETHYECKHE OK-01
nousitus. [ CHETHYECKas CHMBOIMKA, HCHIONb3yeMas B OK-02
cXeMax CKpelIMBaHHUi. K-1.1
46. 3aKOHOMEPHOCTH HACJIeJOBaHMsI MPU3HAKOB, YCTAHOBJICHHbIE 1
I'. Mengenem. [K-1.2
MoHorubpuHOe CKpeuMBaHue. 3aKOoH eAUHOo0Opasus
ruOpHUIOB TIEpBOTO TOKOJIeHHs. [IpaBWiio TOMUHHpPOBAHUS.
3aKoH pacuIeIUIeHUs] MPU3HAKOB. [ UIOTE3a YUCTOTHI raMer.
[TotHOE M HEMOJIHOE JOMHUHUPOBAHHME.
47. 3akOHOMEPHOCTHU HacJIeq0BaHUs. Jurubpunnoe 1
CKpELIMBaHHUE.
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JurubpupHoe  CKpeluBaHMe.  3aKOH  HE3aBHCHUMOIO
HaCJICJOBaHMs INPU3HAKOB. llUTOreHeTHYEeCKHe OCHOBBI
JUTHOPUIHOTO CKPELMBAaHUSI.

48.

3aKOHOMEPHOCTH HAaCJIEI0BaHMS. AHanusupyromiee
CKpEIUBaHHUE.

AHanu3upyromee CKpCIMBaHUE. Hcnonp3oBanue
AHATM3UPYIOMIETO CKPEIIMBAHUS JIJIS OTPEACIICHUS TCHOTUIIA
0oco0Hu.

49.

IIpaktnueckoe 3anarne Ne 5 «Pemenue 3amad  Ha
OIpeCIIEHNE BEPOSATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX
IPU3HAKOB NpPU  MOHO-, JH-, [OJUTUOPUIHOM U
aHAIN3UPYIOLIEM CKpEILHBAHUH, COCTaBJICHUE
T€HOTUIIMYECKUX CXEM CKPEILMBAHMSIY

50.

[Ipaktnueckoe 3ansatue No 5 «Pemienume 3amau  Ha
ONpeeJIeHNE BEPOATHOCTH BOSHUKHOBEHHS HACIEICTBEHHBIX
NPU3HAKOB  TPH  MOHO-, [JHW-, TOJUTHOPUIHOM U
AHAIIU3UPYIOLLEM CKpEIMBaHNH, COCTaBJICHHUE
TEHOTUIMYECKUX CXEM CKPEITUBAHUS)

Tema 6.2.
CuerieHHOE
HacJIeJOBaHHE
MPU3HAKOB

Cojnepkannie yq4eOHOro MaTepuaia

51.

CuenneHHoe HaclleJOBaHUE TPU3HAKOB.

Pabora T. Moprana no cremnjieHHOMy HaclleZIOBaHHIO T'€HOB.
Hapymienue cuemienust reHoB B pe3yJIbTaTe KPOCCHHIOBEpA.
XpoMOCOMHasi TEOpHsl HACJIEICTBEHHOCTU. [ eHeTnueckue
KapTBHIL.

52.

I'enernka nomna.

XpOMOCOMHOE OMpeIeieHUe Moia. AyTOCOMBl U IOJOBBIE
XPOMOCOMBI. ['OMOTaMeTHBIE U TeTepOraMeTHBIE OPTaHU3MBI.
HacnenoBanue npu3HakoB, CHEIJIEHHBIX € MOJIOM.

53.

HpaKTqucxoe 3aHatue Ne 6 «Pemenwne 3aga4d Ha
OonpeaAcIICHUE BEPOATHOCTH BOSHUKHOBCHUA HACICACTBCHHBIX
IMPU3HAKOB MPH CHCIUVICHHOM HACJICAOBAHHUU, COCTABJICHUC
TCHOTUITMYCCKUX CXEM CKPCIIMBAHMA

54.

HpaKTI/ILICCKOC 3aHatue Ne 6 «Pemenwne 3aga4 Ha
OMnpeaACIICHNE BEPOATHOCTH BOSHUKHOBCHUA HACICACTBCHHBIX
IMPU3HAKOB TIpH CHCIJICHHOM HACJICAOBAHHHU, COCTABJICHUC

OK-01
OK-02
IK-1.1
I1K-1.2
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TCHOTUITMYICCKHUX CXCM CKPCIIUBAHUS)

Tewma 6.3.
3aKOHOMEPHOCTH
U3MEHYNBOCTHU

Copepxanue yueOHOro MaTepuaa

55.

3aKOHOMEPHOCTHU U3MEHYUBOCTH. Henacnencreennas
WU3MEHUYUBOCTb.

N3menunBOCTh. BUAbl M3MEHUYMBOCTH: HEHACIEACTBEHHAs U
HacleACTBeHHas. Ponp  cpenpl B HEHACIEACTBEHHOMN
U3MEHYUBOCTH. XapakTepucTuKa MOTU(UKAITTOHHON
W3MEHUYMBOCTH. BapuannMoHHBI psAl MW BapUallMOHHAs
kpuBas. Hopma peakuuu npusHaka. KosmuecTBeHHbIE U
KAaueCTBCHHbIC NPU3HAKK M MX HOpMa peakuuu. CBolicTBa
MOIU(PUKAITMOHHOM H3MEHYUBOCTH.

56.

3aKOHOMEPHOCTHU U3MEHYUBOCTH. HacnencrBennas
W3MEHYHUBOCT.

HacnencrBeHHas, WM TIE€HOTHUIMYECKas HM3MEHYUBOCTD.
KomOuHaTtuBHas n”3MEHUMBOCTh. Mei03 U MOJI0BOI mporecc
— OCHOBa KOMOWHATHBHON HW3MEHUYMBOCTH. MyTallOHHAs
u3MeHunBOoCTh.  Knaccudukanmss ~— Myrtanumii:  TEHHBIE,
XPOMOCOMHBIE, T€HOMHbIE. YacToTa M NPUYMHBI MyTAaIlHil.
Myrtarennbie (GakTophl. 3aKOH TOMOJIOTHYECKHX PSJIOB B
HacyeAcTBeHHOM n3MenunBocty H. M. BaBuiosa

57.

IIpaktnueckoe 3anatne Ne 7 «Pemenue 3amad  Ha
OIIpECIIEHNE BEPOSATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX
IMPU3HAKOB IIPpW PA3JIMYHBIX THUIIAX B3aI/IMOI[€I\/'ICTBI/I5[ I'€HOB,
COCTaBJIEHUE T€HOTUIINYECKUX CXEM CKPELIMBaHUS»

58.

[Ipaktnueckoe 3anarune Ne 7 «Pemenue 3agad  Ha
onpeJieJIeHuEe BEPOSITHOCTH BO3SHUKHOBEHUS HACJIEICTBEHHBIX
HpI/IBHaKOB HpI/I paSJ'II/ILIHBIX TUIIaX B33HMOI[€§ICTBI/I$I T'CHOB,
COCTaBJICHUE T€HOTUITUYECKUX CXEM CKPEIINBAHUS

OK-01
OK-02
OK-04

Tema 6.4.
I'eneTuxka
qeJIoBeKa

Coaepkanre yq4eOHOro MaTepHraia

59.

I'eneTnka yemoBeKa.

Kapuotun denmoBeka. OCHOBHBIE METOABl T'€HETHKHU
YeJI0BEKA: reHEeaJOTHYSCKUH, OJNM3HETIOBBIH,
IUTOT€HETUYECKHI, OHMOXUMUYECKUIA, MOJIEKYJIAPHO-
reHetndeckuii. COBpPEMEHHOE  OIpeJeJeHUe TIE€HOTHUIIA:
IIOJTHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM

OK-01
OK-02
OK-04
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yrcie ¢ noMombro I11P-ananu3a.

60.

Hacnencreennsie 3a00/1€BaHus YETOBEKA.

Hacnencreennnle 3a00JieBaHUs 4Y€JIOBEKA: I'€HHbIE OOJIC3HM,
0OJIe3HM C  HACIACACTBCHHON  IPEIpPacIOiOKEHHOCTHIO,
XpoMocoMHbIe Oosie3Hn. CoMaTH4YecKHe W TI'eHEPATUBHBIC
myTaru. CTBOJIOBbIE KIETKH. [IpUHIMITBI 3A0pOBOro 0Opasza
KHU3HU, JUAarHOCTUKMH, HpO(I)I/IJIaKTI/IKI/I )41 JICUCHUA
TFEHETHYECKUX 0oJse3Hei. MeauKo-reHETHUECKOE
KOHCYJIbTUPOBAaHHE. 3HAUCHUE MEAUIIMHCKONM TEHETUKU B
NPEJOTBPALICHHA W JICYEHHH TEHETHYCCKHX 3a00JIeBaHui
YEIIOBEKA.

61.

[Ipaktnueckoe 3anstue Ne 8 «CocTaBieHHE U aHAIIN3
POJOCTIOBHBIX YEJIOBEKA

62.

[Ipaktnueckoe 3ansitue Ne 8 «CocTaBieHHE U aHAIIN3
POJOCTIOBHBIX YEJIOBEKA

63. Koutpoabhas padora Ne2 «HacnencTBeHHOCTh U K3MEHYUBOCTh OPraHU3MOB)

64. KoutpoabHas padora Ne2 «HaciecTBeHHOCTh M N3MEHYUBOCTh OPTaHU3MOBY

OK-01
OK-02

Pasznen 7. BO3HUKHOBEHHE U PA3BUTHEC )KU3HU HA 3emuite

Tema 7.1. Coneprkanue y4eOHOro MaTepuania

3apoxaeHue u 65.

Pa3BUTHUC ) KU3HU

3apoxaeHUE U Pa3BUTHE KUZHHU.

JloHay4HbIE NIPENCTaBICHUS O 3apOKIeHUM Ku3HU. Hayunbie
TUIOTE3bl BO3HMKHOBEHHUS JKM3HM Ha 3emie: aOuoreHes u
naHcrnepMusa. XuMHuyeckas 3BONtoLUsA. AOUOTEHHBIN CHHTE3
OpPraHUYECKUX BEIIECTB u3 HEOpPraHUYECKHUX.
OKCIepUMEHTAIBHOE MIOATBEPKICHUE XUMHUYECKON
sBoyolMK. HauanbHble 3Tanbl OMOJIOIMYECKO HSBOJIIOLNU.
I'umoreza PHK- wmwmpa. DopmupoBanue MeMOpaHHBIX
CTPYKTYp ¥ BO3HMKHOBEHHE MPOTOKJIETKU. [lepBbie KileTku U
ux sBojronusa. DPOpMHPOBAaHME OCHOBHBIX TPYII JKUBBIX
OpraHHU3MOB.

S LNIESE

66

. Pa3BuTHe x)n3HN Ha 3eMIic 110 opaM U ICpuoiam.

Karapxeit. Apxelickas u nmporepo3oickas 3psl. [Taneo3olickas
pa u €€ Tmepuoabl: KEeMOpHUICKHH, OpJOBHKCKHIHA,
CUIYpUNCKHM, JI€BOHCKUM, KAMEHHOYIOJBHBIM, MEPMCKHUM.
Me3so30iickasg 3pa M €€ NEepUOJbl: TPUACOBBIM, IOPCKHIA,

OK-02
OK-04
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MenoBoi. KaliHo3olickas 3pa U €€ nepuoabl: NajleoreHOBbIH,
HEOIE€HOBBIN, aHTPOIIOT€HOBBINA. XapaKTEPUCTUKA KIMMAaTa U
I'€0J0rMYECKHX IIPOLECCOB.

Tema 7.2.
Cucrema
OpPTaHHYECKOTO
MUpa

Copepxanue yueOHOro MaTepuaa

67. Cuctema OpraHM4eCcKOro Mupa.
Cucrema OpraHMYECKOr0o MHUpPa KaK OTPaKCHHE SBOJIIOIHH.
OCHOBHBIE ~ CHCTEMAaTH4YeCKHE  TpYyNIbl  OPraHU3MOB.
OCHOBHBIE ATamlbl 3BOJIOINUH PACTUTEIHFHOTO U >KUBOTHOTO
MHpa.

68. Cucrema opranndeckoro Mupa. ApoMopho3sl.
Apomopdo3sl y pacTeHHid 1 )KUBOTHBIX. [losBeHne, pacuser
Y BRIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

OK-02
OK-04

Pa3znea 8. DBosoniuoHHAass 0MOJIOT U

14

Tema 8.1.
DBOIIOIMOHHAS
TEOpHs
U ee MeCTo
OHOJIOruHU

B

Copepxanue yueOHOro MaTepuana

69. DBOIOLIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.
[Ipennocbuiku  BO3HUKHOBEHHSI  SBOJIIOIMOHHOM  TEOPHH.
DBOJIIOIIMOHHAS Teopus U e€ MecTo B Owojoruu. BiusHue
HBOJIIOLIMOHHOW TEOpPUM Ha pa3BUTUE OUOJIOTUU M APYTUX
Hayk. CBugerenscTBa dBoMIOIMH. [laneonTonmornyeckue:
MOCJIE0BATEIILHOCTh MOSBJICHUS BHUJIOB B
MAJICOHTOJOTUYECKOW  JIETOMUCH, TepexofHble  (HOPMEIL.
buoreorpaduueckue: cxonctBo u paznuuue dayH u ¢iop
MaTEpUKOB M OCTPOBOB. DMOPHOIOTHYECKHE: CXOACTBA M
paznuuus ASMOPHUOHOB  Pa3HBIX BHUJIOB  TO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHUE: TOMOJIOTUYHEBIE,
AQHAJIOTUYHBIC,  pPyJMMEHTapHbIE  OpraHbl,  aTaBU3MBI.
MonexkynsipHO-OMOXUMUYECKHUE:  CXOJICTBO  MEXaHH3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX META0OIIMYECKUX MyTeH y
BCEX JKMBBIX OPTaHU3MOB.

70. DBomonmonHas Teopus Y. [lapsuHa.
OpomonmonHass  teopus Y. lapsuna. Ilpeanocsinku
BO3HUKHOBEHHUS JapBUHU3MA. JIBMKYIIHE CHIIBI HBOJIOLUU
BuZoB 1o JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE NpU
OTPaHUYEHHOCTU PECYPCOB, HEONpeAeNEHHAs U3MEHYUBOCTb,
00opn0a 3a CyIIecTBOBaHUE, €CTECTBEHHBIH 0TOOD)

OK-02
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Tema 8.2.
MuUKpo3BOTIOLIHS

Copepxanne yueOHOT0 MaTepuana

71. MukpoosBomtonusi. CHHTeTHYECKask TEOPUS IBOJTIOLUN
Cunrernueckas teopust sBomonuu (CTD) u e€ ocHOBHbBIE
noyiokeHus. MukpoosBomtonus. [lomymnsmus kak eauHUIA
BHJIa U HBOJIIOIUH.

72. MuxkposBosorus. J[Bmwkymme cuibl ((PakTopbl) SBONIOIUN
BHJIOB B MIPUPOJIC.
JBmwxymire cuibl ((akTOpbl)IBOMIONUK BUIOB B IPHPOJIE.
MyTanuoHHBIA TMpoLecC U KOMOWHATHBHAS W3MEHYHBOCTb.
[TonynsnuoHHBIe BOJHBI M Apeid reHoB. M3zomsamus wu
MUTpAITHSL.

73. MuxkpoaBourorusi. EctecTBeHHBII 0TOOD.
EcrecTBeHHBII 0TOOP — HampaBIAONNI (HAKTOP IBOJIOIUH.
@®opmbl  ecrecTBeHHOro  otbopa.  [IpucnocobiaeHHOCTH
OpPraHU3MOB  KaK  pe3ylbTaT  JBoJonud.  [Ipumepsl
npucrnocoOiaeHuit 'y  opranusmMoB.  Apomopdo3sl U
WAMOaIaNTallH.

74. MuxkponsBouonus. Bua u BumoodpazoBaHue.
Bun u Bunoo6pasoBanue. Kpurepuu Buga. OCHOBHBIE (hOPMBI
BHU1000pa30BaHus: reorpaduueckoe, SKOJIOTHUECKOE.

OK-01
OK-02
OK-04

Tema 8.3.
MakposBosnronus

Coneprxkanue y4eOHOro MaTepuana

75. Makpo3BOJTIOIHS.
MaxkposBomtorusi.  DopMbel  IBOMONMM:  (DUTETHUECKAs,
JTUBEPTreHTHAS, KOHBEPreHTHas, napaiesnbHasl.
HeoOpaTtumocTs 3BOIIOLNN

76. Ilpaktuyeckoe 3aHstHe Ne 9 «CpaBHEHHWE BHUIOB IO
MOp(}OTOTHUIECKOMY KPUTEPHIO»

OK-01
OK-02
OK-04

Tema 8.4.
IIpoucxoxaeHue

YCIO0BCKa -

AQHTPOIIOTEHES.
OCHOBHBIE CTaauH
SBOJIIOLIUN
gyeJioBeKa

Coneprxkanne ydeOHOro Matepuana

77. IIpoucxosxeHre 4enoBeKa — aHTPOIIOTeHE3.
OBoJIIOLMSA 4YeIoBeKa. AHTPOIOJIOrusl Kak Hayka. PasButume
NPEJCTaBICHUNA O TPOUCXOXKICHUM YeloBeKa. MeToabl
M3ydeHus aHTpororene3a. CXOICTBa M pa3IMyus YelloBeKa U
KHUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHE YETIOBEKA.

78. [IBmwxytmue cuibl ((pakTophl) aHTPOIIOTEHE3A.
JiBmxyniue CHJIBI (dpaxTopsr) AHTPOIIOTEHE3A.

OK-01
OK-02
OK-04
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HacnencTBenHass M3MEHYMBOCTR M €CTECTBEHHBI OTOOP.
OO6mecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYAHH Tpyaa,
MBIIJIEHUE, PEYb.

79. OCHOBHBIE CTAIMH PBOJIIOIAHN YEI0BEKA. 1
OcCHOBHBIE CTaIMU W BETBU HBOJIOIHMH  YEJIOBEKa:
ABCTPAJIONIUTEKH, UYenosek YMETIbIH, UYenosek
npsaMoxonamui, YemoBek  HeaHAepTanbCKuM, Yenosek
pasyMHBI coBpeMeHHOro Tuma. Haxoaku HcKomaembIx
OCTaHKOB, BpeMs CYIIECTBOBAHHUA, o0nactp
pacrpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, o0pa3 XHU3HH,
opyus.
80. YenoBeueckue pachl. 1
OcHoBHbIE 0OJBIIME packl: €BpOIECOM]IHAs (eBpa3uiickas),
Herpo-aBcTpajlouHast  (9KBaTOpHallbHAs), MOHIOJOUAHAs
(asmaTcko-amepukaHckasi). YUepTel  NpUCIIOCOOJIEHHOCTU
IPEJCTaBUTENIEH  YEIOBEYECKMX  pac K  YCJIOBHUAM
cymectBoBanus. EauHCTBO uenoBedeckux pac. Kputuka
pacu3ma.
81. [Ipaktnueckoe 3ansitue Ne 10  «IIpucrmocobieHHOCTD 1
YeJoBeKa K  Pa3HbIM  YCJIOBUSAM  cpelbl.  BiusHue
reorpauyeckoil cpeapl Ha Mopdosoruio U (HU3HOIOTHIO OK-01
YeJIOBEKa» OK-02
82. Ilpaktuueckoe 3ansitne Ne 10  «IIpucmocobiaeHHOCTH 1 OK-04
4yeJoBeKa K  Pa3sHbBIM  YCIOBUSAM  cpenpl.  BrusHue
reorpauueckoii cpeasl Ha MOpGOJIOTHIO U (PU3UOIOTHUIO
4eJI0BEKay
Pa3nes 9. Opranusmbl M OKpysKaoImas cpena 6
Tema 9.1. Conepxanue yueOHOro MaTepuasa 4
DKOJI0THs Kak |83. Dkoyorus Kak HayKa. 1
HaykKa. Cpensl DKOJIOTHs KaK HayKa. 3aa4ydl U pa3feibl SKOJIOruu. MeTobl
SKU3HU. SKOJIOTUYECKHUX HUCCIIEJOBAHUI. DKOJIOTHYECKOE OK-01
DKOJIOrHu4YecKue MHPOBO33PEHHE COBPEMEHHOTO YeJI0BEKa. OK-02
dakTopbI 84. Cpe/ibl KU3HU. 1 OK-07

Cpez[H o0uTaHUS OpTraHHU3MOB: BOJHasd, HA3EMHO-BO3AylIHAas,
ITIOYBCHHAsI, BHYTPHUOPraHU3MCHHAs. OKOJIOTUYCCKHE
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¢dakropsl. Kimaccupukanuss  SKOIOTHYECKUX — (PAKTOPOB:
abmoTnueckne, OMOTHYECKHE W aHTpomnoreHHsle. JlelicTBue
9KOJIOTHYECKUX (DAKTOPOB HA OPTaHU3MBI.

85. Dkonorudeckue GakTopsl. AOHOTHYECKUE (HaKTOPHI. 1 -
AOGuotnueckue (akTOphl: CBET, TEMIEpaTypa, BIAKHOCTb.
®oronepuoausm. Ilpucrnocobiienns opraHu3MoB K JEHCTBUIO
abuotnyeckux GakTopoB. BHOJIOTHUECKHE PUTMBI.
86. Dxonornueckue daktopsl. buornueckue GakTopsl. 1 -
buortnueckue (baxTopsI. Bunbt OMOTHYECKUX
B3aMMO/JICHCTBUIl: KOHKYpEHIUs, XUlHu4ecTBO. [Tapazutusm,
MYTyaJiu3M, KOMMEHCJIU3M (KBapTUPAHCTBO,
HaxJICOHMYECTBO), AaMeHCalu3M, HeUTpaau3M. 3HadyeHUe
OMOTHYECKMX  B3aMMOJEHCTBHI  JUIS  CYIIECTBOBAaHUS
OpPraHU3MOB B PUPOIHBIX COOOIIECTBAX.
Tema 9.2. Copepxanue yaeOHOro MaTepuaa 2 -
DKOJIOTUYeCcKre 87. Dxonoruueckrue XapakTepUCTUKH MOMYJISIUH. 1 -
XapaKTEPUCTHKH OCHOBHBIC ~ TIOKa3aTeNyd  TOMYJISIHH: YHCIICHHOCTB, OK-01
HOMYJISIIUH TUIOTHOCTE, POKIAEMOCTb, CMEPTHOCT, TIPHPOCT, MATPALI. OK-02
JIMHaMUKa YMCICHHOCTH MOMYJISIIHAY U €€ perysinus OK-07
88. Ilpaktuueckoe 3anstue Ne 11 «lloacuér mmoTHOCTH 1 -
MOMYJISIUUN pa3HbIX BUJIOB PACTEHUIN
KoncyabTanuu 4 0
1. Xumnueckasi opraHu3aius KJIeTKU 1 -
2. CTpoeHHe TPOKAPUOTUICCKON U DYKAPUOTHIECKOHN KIIETOK 1 -
3. Ocob6EeHHOCTH CTPOEHUS PACTUTENIbHON KIIETKH 1 -
4. Oco0eHHOCTH O€CTIOI0r0 M MOJIOBOTO PAa3MHOXKECHHS 1 -
Bcero yacoB 3a cemecTp, U3 HUX 54 -
Teopernueckue 3aHATHSA 38 6
IIpakTHYecKHe 3aHATHS 16 4
JlabopaTopHble 3aHATHS 0 -
KoucyabTanuu 4 -
3 cemecTp 48 32
Pa3nes 10. CoobuiecTBa ¥ 3K0JI0THYECKHE CHCTEMbI 18 6
Tema 10.1. ‘ Coneprxanue yueOHOro MaTepuasa 4 -
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CooOmecTBa
OpraHHu3MOB,
AKOCHUCTEMBI

89. Coob1iecTBO OpraHu3MoB — OUOIICHO3.
CtpykTypsl ~ OHWOLIEHO3a: BHUAOBasg, MPOCTPAHCTBEHHA,
Tpoduueckass (muimieBasi). Bunabl-momuHaHThl. CBSi3UM B
OHoLIEHO3E.

90. DKOJOTHYECKUE CUCTEMBI (IKOCUCTEMBI).

[TonsiTre 00 skocucteme u 6uoreoneno3e. OyHKIIMOHATIbHBIE
KOMITIOHCHTBI OKOCHUCTEMBI. MNpOAYUCHTHI, KOHCYMCHTHI,
peayueHTsl. KpyroBopoT BemiecTB M IOTOK D3HEPTUU B
skocucteme. Tpodudeckue (MUIIEBBIE) YPOBHU IKOCHCTEMBI.
[Tumessie nenu u cetu. OCHOBHBIE MOKA3aTENN SKOCUCTEMBI:
Ouomacca,  NPOAYKIMSA.  DKOJOTHYECKHWE  MHUPAMHUIBL:
MPOIYKINH, YUCIEHHOCTH, OroMacchl. CBOMCTBA KOCHCTEM:
YCTOMYMBOCTb, CAMOPETyJIsiiius, pazButue. CyKIeccusl.

91. Ilpaktnueckoe 3anstue Ne 12 «PemeHue npakTHKO-
OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha COCTaBJICHUE
Tpopuueckux 1eneid, nupaMu] OHOMAacChl W SHEPruw,
MEPEHOCY BEIECTBA U SHEPTHH B DKOCHUCTEMAX)

92.Ilpaktnueckoe 3ansatue Ne 12 «Pemenume mnpakTuko-
OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha COCTaBJICHUE
Tpoprueckux 1eneid, nupaMun OHOMAacChl W DHEPTrHH,
MEPEHOCY BEIIECTBA U SHEPTHH B DKOCHUCTEMAX)

OK-01
OK-02
OK-07

Tema 10.2.
[IpuponHsie
3KOCHCTEMBI

Copep:xanne yueOHOT0 MaTepuana

93. IIpupoaHBIE IKOCUCTEMBI.
IIpuponHble  3KOCHCTEMBI. OKOCHUCTEMBI pPEK U O3ED.
OkocucreMa XBOMHOI0 MM HIMPOKOIMCTBEHHOIO JIeca.

94. AHTPONOTr€HHBIE YKOCUCTEMBI.
ArposkocucteMbl. YpOoskocucteMmbl. buonornueckoe u
XO03MCTBEHHOE 3HAYEHUE arpo’KOCUCTEM M YPOOIKOCHUCTEM.
buopasHoobpazue kak (akTop YCTOWYUBOCTH HKOCHCTEM.
CoxpaHenue OMOJIOrHYECKOro pa3Hoo0pasus Ha 3emIe.

OK-02
OK-07

Tema 10.3.
buocdepa —
raobanpHas
JKOCHCTEMA 3eMIIn

Copepxanne yueOHOT0 MaTepuana

95. buocdepa — rirodampHas IKOCHCTEMa 3eMITH.
VYuenue B. U. Bepnazackoro o 6uocdepe. I'panuiisi, coctaB u
cTpykTypa Ouochepsl. KuBoe BemecTBO W €ro (yHKIIHH.
OcobenHoctu  Omochepsl Kak TI00AIBHON  9KOCHCTEMBL.

OK-01
OK-02
OK-07
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JluHammuueckoe paBHOBECHE U 0OpaTHasi cBsi3b B Onocdepe.

96. buocepa — rimobanpHas 3xocucteMa 3emiau. KpyroBopoTsl
BEIIECTB U OMOTCOXUMHUYECCKUE IIUKIIBI DJIEMEHTOB.
KpyroBopoTbl BemiecTB ¥ OHMOTC€OXMMHYECKHE  IIUKIIBI
JJMIeMEHTOB (yriepoaa, a3ora). 30HaIbHOCTH OHmochepsl.
OcHOBHBIC OMOMBI CYIIIH.

97.Ilpaktnueckoe 3anstue Ne 13 «PemeHwe mnpakTHUKO-
OPMEHTUPOBAHHBIX PpACUETHBIX 3aJad Ha OIpeleleHue
IUIOUIAIM  HACAXAECHUHW JUISI CHM)KEHUS KOHLIEHTpalUU
YIJIEKUCIOoro rasa B aTMocdepe CBOEro  peruoHa
IIPOYKUBAHUS»

98.Ilpaktnueckoe 3ansatue Ne 13 «Pemenume mnpakTuko-
OPUEHTUPOBAHHBIX PACUYETHBIX 3a7a4 Ha ONpeleIeHUe
IUIONIAA  HACAXACHUW JUIsl CHIDKEHUS  KOHILIEHTPAlUU
VIJGKUCIOro ra3a B aTMocdepe CBOEro0  peruoHa

MIPOYKUBAHUS

Tema 10.4. IpodeccuonanbHo OpHEeHTHPOBAHHOE cojiep:kaHue

Bnusuaue (coneprkaHue NPUKJIATHOTO MOTYJIsI)

AQHTPOIOTE€HHBIX 99. Biusinue aHTpONOTeHHBIX (PaKTOPOB HA OHOCchepy.

¢dakTOopoB Ha YenoseuectBO B Ouocdepe 3emsn. AHTPONOTEHHBIE

ouochepy u3MeHeHus B Oumocdepe. [oOampHBIE HKOJOTUYECKHE OK-01
npobnemsl. CocyllecTBOBaHHWE MHPUPOJBI U YEIOBEUYECTBA. OK-02
Coxpanenne OunopazHooOpas3usi KaKk OCHOBa YCTOMYHMBOCTHU OK-04
ouocdepsl. OcHoBa palroHAIBLHOTO yIpaBJIeHUs OK-07
MPUPOJHBIMH PECYpCaMH U MX HCIONIb30BaHue. JlocTikeHus K-1.1
OMOJIOTUH U OXPaHa MPUPOJIBI [IK-1.2

100. IMpakTraeckoe 3aHSTHE No 14 «Bnusiaue

IPOU3BO/ICTBEHHBIX (PAaKTOPOB HA OPTraHU3M UYEJIOBEKa»

Tema 10.5. IIpo¢eccuonanbHo OPHEHTHPOBAHHOE coJep:KaHue

Bnusuaue (conepkaHue NPUKJIATHOTO MOTYJIS)

COLIMAIIBHO- 101. BiusiHue  COIMaNbHO-3KOJOTMUYECKUX  (PakTOpoB  Ha OK-01

9KOJIOTUIECKUX 3JI0POBHE YEIIOBEKA. 0K-02

¢daxTopoB 3110poBbE U €ro cocTapistonie. GakTopel, MOTOXKUTEIBHO U OK-04

Ha 3]10pOBbE OTPHIIATEIIFHO BIMSIONINE HA OPraHu3M denoBeka. [Ipobiema

4eJoBeKa TEXHOTEHHBIX  BO3JICHCTBMI  HAa  370pOBbE  4YeJOBEKa OK-07
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(9MIeKTPOMAarHUTHBIE TOJs, OBITOBAas XUMHS, H30BITOYHBIC
IIyMBI, paadanys U T.I.). AZanTanusi OpraHu3Ma 4enoBeka K
¢bakTopam okpyxkatomei cpensl. [IpuHIKIB GOpMUPOBAHUS
3I0pOBBECOEPETAIOIIETO HIOBE/ICHHUS. duznyeckas
aKTHMBHOCTh U 30poBbe. [pymnmbl  310poBbsi. OCHOBBI
3aKalnMBaHWA. bHOXMMHMYECKHEe aCleKThl PaIMOHAIBHOTO
nutanus. [IpaBuna 6e30macHOTO HMCMOJIB30BAHUS OBITOBBIX
npubOpOB M TEXHUYECKUX yCTpoicTB OBlageHne METOIaMH
oTpesieNieHUs TToKa3aTeield yMCTBEHHON paboTOCIIOCOOHOCTH,
OOBSCHEHHE TIONYYCHHBIX DPEe3yJIbTaToOB M (hopMyIHpoBaHHE
BBIBOJIOB  (MMCHPMEHHO) C  HCIIOJIb30BAHUEM  HAyYHBIX
TOHSITHH, TCOPUH M 3aKOHOB

102. IpakTtuaeckoe 3anatue Ne 15 «OnpeneneHue CyTOYHOTO
palroHa NMUTaHWUS B 3aBUCUMOCTH OT YpPOBHS (pU3HUEcKOu
AKTUBHOCTHN)

103. Jlabopatoproe 3aHsitue Ne 5 «BausHue aOHOTHYECKHX
(hakTOpOB Ha YeJIOBeKa (HU3KHE M BBICOKUE TEMIICPATYPhI)»

104. Jlabopatoproe 3aHsitue Ne 5 «BiusHue aOMOTHYECKHX
(akTOpOB Ha YesIOBeKa (HU3KHE M BHICOKHE TEMIIEPATYPHI)»

IIK-1.1
[1K-1.2

105. KonTtpoJabHas padora Ne 3 «Teopernueckue acieKThl 3KOJIOTHI»

106. KonTpoJabnasi padota Ne 3 «TeopeTH4ecKkue acreKThl IKOJIOTHI)

OK-01
OK-02

Paznen 11. Cesiekunsi OpraHu3mMoB, OCHOBBI OHOTEXHOJIOT U

Tema 11.1.
Cenexmust KakK
HayKa U MPoLecc

Copep:xanne yueOHOT0 MaTepuana

107. Cenekius Kak HayKa U IpoIiecc.
3apoxaeHUe CceleKIUuu M jaoMectukanus. Yuenue H. .
BaBmwioBa o0 1eHTpax MHOrooOpaszus W MPOUCXOXKJEHUS
KYJBTYPHBIX pacTeHul. LIeHTphl MPOUCXOKACHUS JOMAIIHUX
#KUBOTHBIX. COpT, MOpO/Ia, IITAMM.

RN k|-

108.  CoBpemeHHbIE METOABI CETEKIIHH.
MaccoBblii ¥ HMHOUBUAYalIbHBIH OTOOpPHI B  CEIEKIUU
pacTteHui U KUBOTHBIX. Onenka JKCTEphEpA.
brnuskopoacTBeHHOE CKpernuBaHue — WHOpumuHT. Yucras
auHus. CKpelMBaHUE 4YHUCTBIX JMHMH. ['ereposuc, wumm
rubpuaHas  cuna.  HepojacTBeHHOe — CKpelllMBaHHE  —

OK-01
OK-02
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ayrOpuaunr. OrtpanéHHas rtuOpuam3anus M e€  yCHexu.
HcKyCCTBEHHBI MyTareHe3 M IIOJY4Y€HHE IIOJIMILIOU]IOB.
JlocTvokeHMst  CeNeKUMM — PAacTeHWM,  KUBOTHBIX WU
MHUKPOOPraHHU3MOB.

Tema 11.2.
OCHOBEI
OMOTEXHOIOTUHA

Copnepkanne yyeOHOro MaTepuaia

109. OcHOBBI OHOTEXHOJOTMH. I'eHHags HW  KJIETOYHAas
WHKCHEPHSL.
buorexHomoruss Kak OTpacib NPOW3BOJACTBA. | eHHas
UHKeHepus. Jranbl co3naHus pekomOunantHoit JHK wu
TPAaHCTCHHBIX  OpraHu3MoB.  KierouHass  WH)KCHEpHS.
KiteTouHbIC KYIBTYPBHIL.

110.  OcHoBbl OMOTEXHOJIOTHH. KionupoBanue
CENIbCKOXO35MCTBEHHBIX OPIraHU3MOB.
MHUKpPOKJIOHAJIEHOE pa3MHOXeHHE pacteHuil. KioHupoBaHue
BBICOKOTIPOTYKTHBHBIX CEIbCKOX03SHCTBEHHBIX OPTraHMU3MOB.
DKoJOrHYecKre W JdTHYeckue mpobinembl. [MO -
TCHETHYECKU MOAM(HUIIMPOBAHHBIE OPTaHU3MBI.

OK-01
OK-02
OK-04

Tema 11.3.
bunorexnonorun B
JKU3HHA

u podeccuun

IIpodeccrnonanbHo OPHEHTHPOBAaHHOE cojep:xaHue
(coaep:kaHue MPUKJIATHOIO MOAYJIA)

111. BuoTeXHOJIOTMH B )KU3HU U TPOdeccHH.
OcCHOBHbBIE HamNpaBlI€HUS COBPEMEHHOW OMOTEXHOJOTHMH B
npoecCHOHATIBHON  JIeATETbHOCTH  4eloBeKa. MeToibl
OMOTEXHOJIOTHH. OObeKThI OMOTEXHOJIOTHH. OTuka
OMOTEXHOJOTMYECKMX M FTeHETHUYECKUX IKCIIEPUMEHTOB.

112. buoTtexHOIOTHH B )KHU3HU U TIpodeccuu.
[TpaBuiia moucka u aHanu3a OMOIKOIOTHUECKO MHPOpMaITUU
U3 pa3IMYHBIX HMCTOYHWKOB (HaydHas W Y4eOHO-HaydHas
auTepaTypa, CpelcTBa MaccoBOM  HHQOpMAIUH, CeTh
WNHuTepHeT u apyrue)

113. Mpaktrueckoe 3aHatue Ne 16 Keiicei ©Ha aHamms
uHpOpMAllMK O HAyYHBIX JIOCTIDKEHUSX B  00JIacTH
FEHETUYECKUX  TEXHOJOTHH,  KIETOYHOH  HWHKEHEPHH,
MUIIEBBIX OMOTEXHOJIOTHIH.

114. Ilpaktuueckoe  3anaTue  No 17 3Bammra  Keiica:
MIPEICTABJICHUE PE3YIbTATOB PEIICHUS] KEHCOB (BBICTYIIICHUE

OK-01
OK-02
OK-04
IK-1.1
[1K-1.2
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C IIpe3eHTaluen)

Pa3zgen 12. Penienue KeiicoB B 00J1aCTH OMOTEXHOJIOTHIA

o

o

Tema 12.1.3.
Buorexuomornu u
pacTeHust

IIpodeccuonanbuo OPUEHTHPOBAHHOE
(coneprkaHue NPUKJIATHOTO MOTYJIsI)

coepKaHue

115. buoTexHOJIOTUU U pacTEHUS.
PazButne OWMOTEXHONOTHUH C WCHOJIB30BAHUEM PACTECHUH,
IPUMEHEHHE IPOTYKTOB OMOTEXHOJIOIUHU B )KU3HU YEJIOBEKa.

116. BOTEXHOJIOTHHU U paCTCHUS.
[Touck m aHaNM3 WHPOPMAIMU W3 PA3IUYHBIX HCTOYHHKOB
(HayuyHas ¥ yueOHO-Hay4dHas JINTepaTypa, CPEACTBA MACCOBOM
uHpopManum, cetb IHTEepHET U ApyTHe).

117. Ilpaktuueckoe 3anarue Ne 18 Kelicbel Ha aHanus
UHGPOPMALIUU O PAa3BUTUN OMOTEXHOJIOTUI C UCIOIb30BAHUEM
pacTeHuii (110 MUHU- TPYIIIaM)

118. IIpaktuueckoe  3aHsaTHe  No 19 3Bammra  Keiica:
MIPEJICTABICHUE PE3YJIbTATOB PEIICHUS KEHCOB (BBICTYILICHUE
C Ipe3eHTaluen).

OK-01
OK-02
OK-04
I1IK-1.1
I1K-1.2

Pasnen 13. buosoruyeckue ucciieoBanus B npogeccuoHalbHOM cdepe

18

18

Tema 13.1.
OCHOBHBIE METOJIbI
OMODKOIOTHYECKUX
HCCIe10BaHuN

IIpojeccnonanbuo OPHEHTHPOBAHHOE
(coneprxaHue NPUKJIATHOTO MOIYJIs1)

colep:Kanme

119. OcHOBHBIE METOIBI OMOIKOJOTHYECKMX HCCIIETOBAHUMT.
Hayunbii METOI. MeTtonabl OMODKOJIOTHYECKIX
HCCJICTOBaHUM: IIOJICBBIC, nmabopaTOpHEIE,
DKCIEPUMEHTAIbHBIE. MOHUTOPUHI OKPYKAIOLIEH CpPEMbL:
JIOKAJIbHBIN, pETHOHANIBHBIN U TJ100aJbHBIH.

120. OcHOBHBIE METOALI OMODKOJIOTHYECKAX UCCIIENOBAHUII.
Mertoasl ToOuCKa, aHanu3a W 00pabOTKM HMHPOpPMALUU O
MPOEKTe B pa3NUYHbIX UCTOUHUKAX. [locTaHOBKA 11emH, 3a/1a4,
BBIIBIDKEHUE THIIOTE3EL.

121. JlaGopatopnoe 3anstue Ne 6 «IIpoBeneHne skcnepuMeHTa
10 ONpENENICHUI0 ONTUMANBHBIX YCIOBHH IS pocTa
U (U3NOJIOTUYECKOM AaKTHBHOCTH JPOXIKEBBIX  KIIETOK.
BrsiBIIeHHEe 3aKOHOMEpHOCTEH, (popMyIMpoBaHNe BBIBOJOB U

OK-01
OK-02
OK-04
OK-07
IK-1.1
[1K-1.2
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IIPOTHO30BY.

PaboTe! Ha BEIOOp 11O MUHH- TPYIIIIAM:

1. BiusHue TtemmepaTypsl Ha pOCT U (DU3HOIIOTHYECKYIO
AKTUBHOCTbH JIPOMIKEBBIX KIIETOK.

2. BnusHue yriaeBogoB Ha PpocT H  (U3HOIOTHYECKYIO
AKTUBHOCTH JIPOMIKEBBIX KIIETOK.

3. CoueTaHHOE BIMSIHME TEMIIEPATyphbl U YIJIEBOAOB Ha POCT U
(U3MOJIOTHYECKYIO aKTUBHOCTD JPOYKIKEBBIX KIETOK

122. Jlabopatopuoe 3austue Ne 6 «IIpoBeneHue sKcnepuMeHTa
IO ONpEJCNICHUI0 ONTUMAJBHBIX YCJIOBHHA sl  pocTa
n q)H3HOJIOFI/I‘ICCKOﬁ AKTUBHOCTHU  JPOKIKCBBIX  KJICTOK.
BrisiBiieHHE 3aKOHOMEPHOCTEH, (POPMYITHPOBAHUE BHIBOJIOB U
IIPOTHO30BY.

Tema 13.2.
Bbuoskosornueckuii
AKCTICPUMEHT

(npumep)

IIpodeccrnonanbHo OPHEHTHPOBAaHHOE cojep:xaHue
(copep:kaHue MPUKJIATHOTO MOIYJIA)

14

14

O0630p TEM OHKCIEPUMEHTAIBHBIX Y4eOHO-HCCIIEOBATEIBCKUX

mpoekTtoB. dopMmupoBaHME KOMaHAbI IPOEKTAa. AJTOpUTM

BBIIIOJTHEHUST TIpoeKTa. BpiOop yueOHO-MCCIen0BaTENbCKOTO

IIPOEKTA U3 MIPENTIOKEHHBIX TEM:

123. Tlpaktrueckoe 3amsitme Ne 20  «buoskomoruueckuit
IKCIEPUMEHT»

1. Ormenka xayecTBa aTMOC(HEpPHOTO BO3TyXa

2. OreHka KauecTBa MOYB METO/I0M (PUTOTECTUPOBAHHUS

3. OrueHka Ka4ecTBa BOJ MOBEPXHOCTHBIX BOJIOEMOB T10
OpPraHOJIENTUYECKUM U (PU3UKO-XUMHUYECKUM CBOMCTBaM

4. Bnusuue [TAB Ha pocT 1 pa3BUTHE CEMSIH BBICIINX
pacteHui

5. BuusiHMe coneBoro 3arps3HEHUs] Ha POCT U Pa3BUTHE CEMSH
BBICIIMX PAaCTEHUN

IlepBblif  3Tam  BBHINOJHEHUS ~ MpOEKTa:  OOOCHOBaHHE

aKTyaJIbHOCTH BBIOpaHHOM TeMmbl. BpblsiBIeHHEe mpoOIeMBl

uccleioBanusi, (OpMyJIMpOBaHUE THUMOTE3bl. BbIOOp MeTom0B

uccinenoBanus. Bwibop Touek orbopa mpod Ha TEPPUTOPUH

uccnenoBanus. IlocraHoBka nened W 3amad  UCCIEIOBaHUS.

Onpenenexnue (bopMbI IIpeICTaBICHHUS PE3yJIbTaTOB

OK-01
OK-02
OK-04
OK-07
IK-1.1
I1K-1.2
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HUCCICIOBAaHU. Onpe,ueneHHe OTAallOB MW COCTaBJICHUC IIJIaHA
HCCICOOBAHUA

Bri6op y4€0HO-HCCIE10BATENIBCKOIO IIPOEKTA u3
IIPEIIOKEHHBIX TEM:
124. Tlpaktnueckoe 3anarue Ne 20  «buoskonoruueckuit
JKCIIEPUMEHT»
1. Ouenka kadecTBa arMoc(hepHOro Bo3myxa
2. OneHka KauecTBa IOYB METOIOM (PUTOTECTHPOBAHUS
3. OueHka Ka4uecTBa BOJ MOBEPXHOCTHBIX BOJJOEMOB I10
OPraHOJENTUYECKUM U (HU3UKO-XMMHUYECKUM CBOMCTBaM
4. Bnusnue [IAB Ha pocT U pa3BUTHE CEMSH BBICIIUX
pacTeHuit
5. BuusiHue coneBoro 3arps3HEHUs Ha POCT U Pa3BUTUE CEMSIH
BBICIINX PACTCHUM.

125. JIabopatopHoe 3amstue Ne 7  «buoskomornyeckuit
AKCTIEPUMEHT»
Bropoii 3Tal BBITIOJTHCHUS MPOEKTA! HOAr0OTOBKA

HEOOXOAMMOW TOCYIBl M Marepuayia Uil HSKCIEPHMEHTa,
NPOBEJCHUE DKCIIEPUMEHTAa, IEPHOANYECKas MpOBEpKa
TEYEeHUs HKCIepuMeHTa/ cOop MaTepuasa B BBIOpaHHBIX
TOYKax oTOopa npoo»

126. JlaGoparopuoe 3amsitue Ne 7 «buoskonormueckuii
HKCIIEPUMEHT»
Bropoii aTan BBITIOJTHCHUS MPOEKTA! MOArOTOBKA
HEOOXOMUMOM TOCYIbl W MaTepuana sl SKCIEPHUMEHTa,
MPOBEICHUE  JKCIIEPUMEHTa, TMEepPUOJAMYEcKas IPOBEpKa
TEYeHHsI HKCIIepUMeHTa/ cOOp MaTepuana B BBIOPAaHHBIX
TOYKax 0TOOpa mpood»

127. Jlabopatropnoe 3ansitue Ne 7 «buoskomorunueckuit
IKCIIEPUMEHTY
Bropoit  sTam  BBINOJHEHHS  TNPOEKTA:  MOATOTOBKA
HEOOXOMMMOW TIOCY/ABl M MaTepuaia i IKCIepUMEHTa,
NPOBEEHUE  HKCIEPUMEHTa, IEepHOAMYECcKass IpOBepKa
TE€YEHMsI JKCIepHUMeHTa/ cOop MaTepuaja B BbIOpaHHBIX
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TOYKax 0Tdopa npoo»

128. Jlabopatopnoe 3ansatue Ne 7 «buoskomornueckuit
IKCIEPUMEHT «
Bropoii  3Tam  BBINOJHEHUS  MPOEKTA:  MOATOTOBKA
HEOOXOIMMOW TMOCY/Abl M MaTepuaia s HKCIEpUMEHTa,
NPOBEICHUE  OKCICPUMEHTa, IEPHOAMYECKasl IPOBEpKa
TEUYEHUs HKCIepuMeHTa/ cOop MaTepuasia B BBIOPaHHBIX
TOYKax 0TOOpa mpood»

129. JIaGopatoprnoe 3amstue Ne 8  «buoskomornueckuit
IKCHICPUMEHTY
Tperuil 3Tan BBITOJIHEHMS MPOEKTA: MOIYYEHUE NEPBUYHBIX
9KCIEPUMEHTAIBHBIX JaHHBIX, MPOBEICHUE CTATHCTHYECKON
00pabOTKH MOTYYECHHBIX TaHHBIX

130. JlaGopaTtoproe 3anstue Ne 8  «buoskomornueckmii
IKCIIEPUMECHT
Tperuii 3Tan BHIMOTHCHHUS MPOEKTA: MOJNyYCHUE MEPBUIHBIX
IKCIIEPUMEHTAIBHBIX JTAHHBIX, MPOBEJICHUE CTATUCTHYCCKOMN
00pabOTKM MOTYYEHHBIX JTAHHBIX)

131. JIaGopatopHoe 3ansatue Ne 8  «buoskonornyeckuit
HKCIIEPUMEHT»
Tpertuil 5Tan BHIMOJHEHUS MPOEKTA: MONyYeHUE MEPBUYHBIX
HKCIEPUMEHTANIbHBIX JIAaHHBIX, MPOBEJCHHUE CTATHCTUYECKOM
00pabOTKM NMOSyUYEHHBIX TaHHBIX»

132. Jlabopatoproe 3amstue Ne 8  «buoskomornueckuit
IKCIIEPUMEHT
Tperuit STan BBHIIONHEHMS MPOEKTA: TMONYyYSHHE MEPBUYHBIX
IKCIIEPUMEHTAIBHBIX JIaHHBIX, MPOBEICHUE CTATHCTHYECKON
00pabOTKM MOJTYUYECHHBIX TAHHBIX)»

133. Jlaboparopnoe 3ansitue Ne 9 «buoskonorunueckuit
IKCIIEPUMEHT
YerBepThlid  3Tam  BBHIMOJTHEHHUS  TPOEKTA:  BBIIBICHUE
3aKOHOMEPHOCTEH, (popMyIMpoBaHUE BBIBOJOB M MPOTHO30B,
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OIICHKAa Ka4dYeCTBa HCCICAYCMOTO 00BEKTa II0 pe3yjibTaTaM
OMOYKOJOIMYECKOI0 aHaAIN3ay

134.  JlaGoparopuoe 3amsitue Ne 9 «buoskonormueckuit 1 1
JKCIIEPUMEHT»
UeTBepThlii  dTam  BBINOJTHEHHS]  MPOEKTA:  BBISIBICHUC
3aKOHOMEPHOCTEH, (popMyIrpoBaHUE BHIBOJOB M MPOTHO30B,
OLIGHKAa KauecTBa HCCIEAYeMOro OOBEeKTa MO pe3yJbTaTraM
OMOIKOJIOTMYECKOTO aHATIU3a»
135. Ilpaktuueckoe 3amsitue Ne 21  «3ammra  mpoekTay 1 1
[lpencraBienne  pe3yjibTaTOB  BBIIOJHEHHA  y4eOHO-
UCCIIEIOBATEIbCKIX IIPOEKTOB (BBICTYTLIICHHE c
MIPE3CHTAINECH )
136.  IIpaktuyeckoe 3anstue Ne 21 «3amuTa npoexTa» 1 1
KoncyabTanuu 6 -
5. PelieHue reHeTndecKux 3amay 1 -
6. Pemienue resernueckux 3amay 1 -
7. MUKPO3BOIIOLUS U MAKPOIBOIIOLIUS 1 -
8. Dxonoruyeckue GaxTopsl 1 -
9. Dkosornyeckue cucTeMsl. [IHIeBple MEeMOUKH. 1 -
10. AnTpomnoreHHsle Bo3JieiicTBUs Ha Ouochepy 1 -
IIpome:kyTOo4yHas aTTecTAlUs (IK3aAMEH) 8 -
Bcero yacoB 3a cemecTp, M3 HUX 48 32
Teopernueckne 3aHATHS 20 8
IIpakTHYecKHe 3aHATHS 14 10
JlabopaTopHble 3aHATHS 14 14
KoncyabTanuu 6 -
IIpomexyTouyHas aTTECTANMSA 8 -
Bcero yacoB yueOHbIX 3aHSITHIA: 154 42
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3. YCJIOBUA PEAJIN3AIIMM YYEBHOM TUCIHUILIMHBI

3.1. Ins peanu3anum nNporpamMmMbl y4e0OHOM JUCHMILUIMHBI IPEIYyCMOTPEHbBI CJIeAyIoImne
crenuaabHble MOMeLeHHs:

Kabunersr «Xumuu u o6uonocuuy», «bomauuxa c ocnosamu Qu3uUOIO2UU PACMEHULL,
OCHAIIIEHHBIE B COOTBETCTBMM C 1. 6.1.2.1 oOcHOBHOWH 00pa3oBaTeNbHON NPOTpaMMbI IO
cneyuanvnocmu 35.02.12 Cadoso-napkogoe u ianouwiapmuoe cmpoumenbcmao.

3.2. UndopmanmonHoe odecriedeHne peaau3anun NporpaMmmbl

Jia peanuszanuu  nporpamMmbl  OMOIMOTEYHBIH (QoHJ 00pa3oBaTENIbHON OpraHu3aliu
YKOMIUIEKTOBAH T€YaTHBIMU /WM 3JIEKTPOHHBIMU OOPa30BATEIbHBIMU W HH(POPMAIMOHHBIMU
pecypcami JIsl UCTIOJIb30BaHUsI B 00pa30BaTEIbHOM IIPOIECCE.

3.2.1. OcHoBHbIE NeYATHLIE U3AAHUHA

1. buonorus mns mpodeccuii W CHENUMAIBHOCTEH TEXHHYECKOTO W €CTECTBEHHO-HAayYHOTO
npoduiei: ydeOHHWK IS CTyI. YydpexiaeHud cpea. mnpod. obpazoBanms / B. M.
Koncrantunos, A. I'. Pe3anos, O. E. ®aneesa; nmox pen. B. M. Koncrantunoa. — 10-e
u3., ctep. — M.: OOpa3oBareabHO-U3IaTENbCKUN IEHTP «AKagemus», 2022. — 336 c.

2. buonorus. 10-11 xmacc (yrayOneHHBIH YPOBEHbB): YYEOHUK JUIsi CPEIHEro O0O0IIero
obpazosanus / B. H. SIpeirun [u ap.]; mox obmeit penakuueit B. H. Speiruna. — 2-e u3g. —
Mocksa: U3narensctBo FOpaiit, 2022.

3. EcrectBo3Hanue. buosorus: yuyeOHHK s CTYA. YUpexaeHui cpen. npod. odopasosanus /
JLA Ilapmrytuna. — 4-e u3g., crep. — MockBa: OOpa3oBarenbHO-U3IATEIBCKUN LIEHTP
«Axanemus», 2023. — 352 c.

3.2.2. OcHOBHBIE YJIEKTPOHHbIE U3TAHUSA

1. buomormsa. 10-11 xmacc (yriayOJICHHBIH YpOBEHB): YYEOHHK I CPEIHEro oOIIero
oOpa3zoBanus / B. H. Speirun [u ap.]; mon obmeii penakuueii B. H. Spsiruna. — 2-e uzn. —
Mocksa: U3narensctBo FOpaiit, 2022. — 357 c. — (Haponnoe mpocsemienne). — ISBN
978-5-534-15630-0. — Texkcr: anexTpoHHbIN // OOpa3zoBatensHas miuardopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/509241

2. O6yxos, JI. K. buomorus: KiIeTkM W TKaHH: ydeOHOoe mocoOue Uil CpenHero
npodeccuonanbHoro obpazoBanms / JI. K. O6yxos, B. H. Kupunenkoa. — 3-e¢ wu3n.,
nepepab. u gom. — MockBa: W3marensctBo FOpaiir, 2022. — 358 c. —

(ITpodeccuonanproe odopazoBanue). — ISBN 978-5-534-07499-4. — TekcT: 31eKTPOHHBIH
// ObpazoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/494034
3. buonorus: yueOHUK ¥ MPAKTUKYM IS CPEeTHETO MpodeccruoHanbHoro obpasosanwms / B. H.

SApeirud [u 1p.]; nox penakuueit B. H. Spbiruna. — 2-e u3g. — MockBa: M3narenscTBo
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMUSI
YYEBHOM JUCHUILINHBI

KoOHTpo/Ib U OLeHKa Pe3yJIbTaTOB OCBOCHHUS 00Ie00pa30BaTeIbHON TUCIUIUITMHBI PACKPBIBAIOTCS

4epes

JUCLUIIIMHAPHBIE

pe3yJIbTaThI,

HaIpaBJICHHBIC

Ha ¢opMmHpoBaHHE OOMUX U

HpO(l)eCCI/IOHaJ'IBHI)IX KOMHeTeHHHI;'I 110 pasjaciiaM U TEMaM COJACPKaHUA y‘IC6HOl"O Marcpurala.

Oomas/npodec Pasznen/Tema THun oeHOYHBIX MEePONPUATHIA
CHOHAJIbHAA
KOMIETEHIHSA
Pa3znea 1. buoJsiorusi kak Hayka
OK 02 Tema 1.1. 3anonHenue Tabiuibl «Bkiang ydeHbIX B
buonorus xak Hayka pa3BHUTHE OMOJIOTHI
Pa3znea 2. 7KuBble cucTeMbl 1 MX OPraHU3alMs
OK 02 Tema 2.1. 3anojHEeHUe  CPaBHUTEIBHOW  TaOIMIIBI
OO6mrast XapakTepUCTUKA )KU3HU | CXOJICTBA M PA3IMYUM  >KHUBOTO W HE
JKUBOTO
Pa3nen 3. XuMnuyeckuii cOCTaB M CTPOEHUE KJIETKH
OK 01 Tema 3.1. OnenuBaemasi JUCKYCCHSL IO BOIPOCaM
OK 02 XUMHAYECKUH JIEKIIUU
OK 04 cocTaB KjieTku. Boga NunuBuayanpHas caMoCTOATeNbHAs paboTa
U MUHEpaIbHbIE BEIIECTBA [IpencraBienue pe3ynbTaToB MPAKTHYECKUX
pabor
OK-01 Tema 3.2. VYcTHBI onpoc
OK-02 buonornuecku BaxxHbIE NunuBuayansHas caMoCTOATeNIbHAs paboTa
OK-04 XUMHYECKHUE COCTUHEHUS [IpencraBieHue pe3ynbTaToB MPAKTHYECKUX
pabor
OK-01 Tewma 3.3. OneHuBaemasi JHCKYCCHUSI TIO BOIPOCAM
OK-02 CrpykTypHO-(QYHKIMOHATbHAS  |JEKIIUH
OK-04 OpraHu3aIys KIEeToK Pa3paboTka MeHTanbHOW KapThl B MUHHU
rpymnmnax
Boinonnenne u  3ammura  J1ab0OpaTOPHBIX
pabot
Pasnen 4. 7/KuzHeaesATeIbHOCTH KJIETKH
OK-02 Tema 4.1. VYcrHbIl onpoc
OOMmeH BelecTB 3arnonHeHUe  CpaBHUTEIBHOW  TaOIUIIBI
Y TIpEeBpAIeHHE YHEPTUU XapaKTePUCTUK TUIIOB 0OMEHa BEIEeCTB
B KIICTKE WunuBuayanpHas caMocTosiTenbHas pabora
OK-01 Tema 4.2. YcrHbIi ompoc/Tect «ITporeccer
OK-02 Buocunres 6enka MaTPUYHOTO CUHTE3a»
Pemenue 3a71a4 Ha OITpEJICIICHUE
MOCNEAOBATEIPHOCTH ~ AMHUHOKHUCIOT B

MOJIEKYJIe OerKa
NuauBuayanbpHas caMOCTOsTeNbHAs paboTa
[IpencraBnenue pe3yabTaToB NPAKTHUYECKUX

pabot
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OK-02 Tema 4.3. VeIl onpoc

OK-04 Bupycsr [TogroroBka  yCTHBIX  COOOIICHHWH ¢
Mpe3eHTanne (BUpycHble 3a00JeBaHUS U
uXx npoduIaKkTHKA. )

OK-01 KonrponsHast pabGora Ne 1 |OuenHuBanue 3aaHUil KOHTPOJIBHOM pabOThI

OK-02 «MonekyaspHbIi YPOBEHb

opraHu3anuu KUBOI'0»

Pasznen 5. Pa3aMHoKeHHE B HHAUBUAYAJIBbHOC Pa3BUTHE OPTaHU3MOB

OK-02 Tema 5.1. OO6cyxIeHre 1Mo BOIpocaM JICKIIUH

OK-04 JKW3HEHHBIN MK KIETKA PazpaboTka JIeHTBI BpeMEHHU KHU3HEHHOTO
UKJIa

OK-02 Tema 5.2. VYcTHbIH onpoc

OK-04 DopMbI pa3MHOKEHUS 3arojHeHUE TaOJINILIBI C KpaTKOu

OpraHU3MOB XapaKTepUCTUKOW M mpumepamu (Gopm

Pa3MHOKEHHUS OPTaHU3MOB
NuauBuayanbHast CaMoCTOsITeNIbHAs
pabora

OK-02 Tema 5.3. Ycrubiii onpoc/Tect

OK-04 NunuBuyansHOE pa3BUTHE Pazpabotka JICHTBI BPEMEHU C

OpraHHU3MOB XapaKTePUCTUKOM STArloB OHTOT'eHE3a

NunuBuayansHas CaMOCTOATEbHAS
pabora

OK-01 Tema 5.4. OueHuBaemasi JMCKycCHsl 10 BONpOCaM

OK-02 Oco0eHHOCTH CTPOCHHUS JIEKIUU

OK-04 Y Pa3BUTHS MaKpOOpraHU3Ma Pa3paboTka MeHTanpHOW KapThl TKaHEH,

MK-1.1 OpraHoB M CHUCTEM OPraHOB OpPraHU3MOB

[K-1.2 (pacTeHHs) C KpaTKoW XapaKTepUCTHKOM
ux QyHKIUN
[logrotoBka W mNpenCTaBIEHUE YCTHBIX
coo0IIeHnH ¢ mpe3eHTauueld (MMMYHHUTET,
uH(pEKIMOHHbIe 3a00JIeBaHUs, JMHJIEMUH,
BaKIMHALINS)
[IpencraBnenue pe3yabTaTOB
MPAKTUYECKUX paboT
NunuBuayanpHas caMoCTOsITeNbHas
pabora

Pasnen 6. HaciiencrBeHHOCTh M MI3MEHYMBOCTH OPraHU3MOB

OK-01 Tema 6.1. Ycrusiii onpoc/Tect

OK-02 3aKOHOMEPHOCTH PazpaboTtka rioccapus

MK-1.1 HACJIeTOBaHUS Pemienne  3amau Ha  ompeneneHue

K-1.2 BEPOSITHOCTH BO3HUKHOBEHUS

HACJIEICTBEHHBIX IPU3HAKOB IIPU MOHO-,
NIA-, TIOJUTHOPUIHOM W aHAIM3UPYIOIIEM

CKpEeIBaHHH, COCTaBJICHUE
TEHOTHITNIECKUX CXEM CKPEIUBAHHS
[IpencraBnenue pe3yabTaToB
MPAKTUYECKHUX paboT

WnnuBuyanbHas CaMOCTOSITeNIbHAs
pabora
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OK-01 Tema 6.2. Tect

OK-02 CuenneHHoe HacaeI0BaHUE Pazpabotka rioccapus
MK-1.1 MIPU3HAKOB Pemienne  3amau Ha  ompeerneHue
[K-1.2 BEPOSITHOCTH BO3HHKHOBEHUS

HACJICACTBCHHBIX MPHU3HAKOB, CHCIVICHHBIX
C IIOJIOM, COCTaBJICHUEC TI'CHOTHIIMYECKHUX
CXCM CKpPCIIHUBAHUSA

[IpencraBnenue pe3yIbTaToB
NPaKTUYECKUX paboT
WNupuBuyanpHas CaMOCTOSITeIIbHAS
pabota

OK-01 Tewma 6.3. VYernubiit onpoc/Tect

OK-02 3aKOHOMEPHOCTU U3MEHUYMBOCTH | Perienue 3aj71a4 Ha OmpeAcIICHUE

OK-04 BEPOSITHOCTH BO3HHUKHOBEHUS
HACJICJICTBEHHBIX MIPU3HAKOB npu
pa3IMYHBIX THUIIAX B3aUMOJCHUCTBUSI T'CHOB,
COCTaBIICHUE TCHOTUITUIECCKIX CXeM
CKpCIUBAHHS
[IpencrasieHre pe3ynbTaToB MPAKTUICCKUX
pabor
NunuBuayanpHas caMoCTOsATEIbHAS padoTa

OK-01 Tema 6.4. Tecr

OK-02 ['eHeTHKa yenoBeKa Paspabotka riioccapus

OK-04 CocraBiieHie ¥  aHaJIM3 POAOCIOBHBIX
YeJIoBeKa
[loaroroBka  ycTHBIX  cOOOIIEHHUH ¢
npe3eHTaIen 0 HACJICICTBEHHBIX

3a00JICBaHUSX YEJIOBEKA

[IpencraBienue pe3yabTaToB MPaAKTUIECKUX
pabor

NunuBuayanpHas caMocTosATeIbHas paboTa

OK 01 KonTponbnast padota Ne2 OneHuBaHue 3a1aHUN KOHTPOJIBHON pabOThI
OK 02 «HacnencTBeHHOCTD U
W3MEHYHUBOCTH OPTaHU3MOBY

Pasznen 7. Bo3HUKHOBEHHE U PAa3BUTHE )KU3HU HA 3emie

OK-02 Tema 7.1. OnenuBaemasi JIMCKYCCHSI IO BOMpOcCaM
OK-04 3apoKICHUE U pPa3BUTHE JEKLIUU
KHU3HH [TonroToBKa © TpeACTaBIEHUE YCTHOTO
cooOuIeHus u JICHTBI BpPEMEHU
3apOXKICHUS U Pa3BUTHS KU3HH
OK-02 Tema 7.2. ITonroroBka M IpenCTaBICHHE YCTHOTO
OK-04 CucTtema OpraHu4eckoro Mupa | CooOIIeHHUs u JIEHTHI BpPEMEHU

BO3HUKHOBEHHUS U Pa3BUTUS KUBOTHOTO U
PaCTUTEIIBHOTIO MUpa

NuauBuayanbpHast CaMOCTOSITeNbHAs
pabora

Pasznea 8. DBoonuoOHHAA OMOJIOTUS

OK-02 Tewma 8.1. VYcrHbIl onpoc
OBOJIIOIIMOHHAS TEOPUS Pa3paboTka J€eHTBI BpEeMEHU Pa3BUTHUS
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U €€ MECTO B OMOJIOTMU

9BOJJIIOLITMOHHOT'O YUCHUSA

OK-01 Tema 8.2. OneHuBaemasi JHCKYCCHSI TI0 BOIPOCaM

OK-02 MuUKpOo3BOITIONHS TICKIIUU

OK-04 Pa3zpaboTtka rioccapus TepMUHOB
NuauBuayanpHas caMOCTOsTEbHAS paboTa

OK-01 Tewma 8.3. OueHuBaemasi JHCKYyCCUSI IO BOIpPOCam

OK-02 MakposBoronus JIEKIIUU

OK-04 Pazpabotka rioccapus TepMUHOB
NuauBuayanbHas caMOCTOsTEIbHAs paboTa
[IpencraBieHre pe3ynbTaToOB MPAKTUICCKUX
pabor

OK-01 Tewma 8.4. YcTHBIN ompoc

OK-02 [IpoucxoxaeHue yenoBeka — PazpaboTka neHT BpeMEHH W MEHTAIbHBIX

OK-04 anTpororeHe3. OCHOBHbIE KapT 3BOJIIOIMS COBPEMEHHOTO YeJIOBEKa

CTaJIM1 HBOJIIOLIUU YETIOBEKa NuauBuayanbHas caMOCTOsATENbHAs paboTa
[IpencraBieHre pe3yIbTaTOB MPAKTHUECKUX
pabor
Pa3znen 9. OpranusMsbl U OKpykaomas cpeaa

OK-01 Tema 9.1. Tect mo okojormueckuMm (akropam

OK-02 Dkosorus kKak Hayka. CpeJibl cpenaM KU3HU OPraHu3MOB

OK-07 KU3HHU. DKOJIOTHYECKUE NunuBuayansHas caMoCTOATeNIbHAsI paboTa

(hakTOopHI

OK-01 Tema 9.2. OueHuBaemasi JMCKyCCUsi 1O BOIIpOcam

OK-02 DKOJIOTUYECKHE TICKITUU

OK-07 XapaKTePUCTUKU MOMYJIALNUN WuauBuayanbHas caMOCTOsTENbHAs paboTa
[IpencraBieHne pe3yabTaTOB MPAKTUYCCKUX
pabor

Pasnen 10. Coo0mecTBa U 3K0JIOTHYECKHE CHCTEMbI

OK-01 Tewma 10.1. OueHuBaemasi JAHMCKyCCUsI 1O BOIpOCam

OK-02 Coo0rmiecTBa OpraHu3MoB, JICKITUU

OK-07 9KOCHCTEMBI CocTtaBrieHue cxeM KpyroBopoTa BEUIeCTB U
MMOTOKA YHEPTUH B IKOCHUCTEME
Pemenue MPAKTHKO-OPUEHTUPOBAHHBIX
pacUeTHBIX 3aJlaHUil  Ha  COCTABJICHUE
Tpouueckux 1emnei, nupamu OMoMacchl U
SHEPTUH, TIEPEHOCY BEIIECTBA U DHEPTHH B
HKOCHCTEMAX
NuauBuayanbHas caMOCTOsATEbHAS paboTa
[IpencraBienue pe3yabTaToB MPaAKTUIECKUX
pabor

OK-02 Tema 10.2. OneHnBaemasi JHCKYyCCHSI TIO  BOIPOCAM

OK-07 [TpupoaHbIE SKOCUCTEMBI TIEKIIUU
CocraBneHue CpaBHUTEIHHOM  TaOJUIIBI
«IIpupoansie u aHTPOTIOTEHHBIE
9KOCHCTEMBI»
NuauBuayanbpHas caMOCTOsTeNbHAs paboTa

OK-01 Tema 10.3. OneHuBaemasi JHCKYyCCHSI TIO BOIPOCAM

OK-02 buocdepa — rimobanbHas nexuun/Tect

OK-07 JKOCUCTEMa 3eMJIn CocraBieHrne cxeM KpYroBOPOTOB BEILIECTB
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U OMOr€OXMMHUCCKUX IHUKIOB 3JICMECHTOB
(yrnepona, a3orta)

Perienue NPaKTUKO-OPUECHTHPOBAHHBIX
pacyeTHbIX  3aJa4  Ha  OIpEeIICHHUE
WIOIAAN HACAKICHUA JUISI  CHIDKCHHS
KOHIICHTPAallMd  yIJIGKHCIOro  ra3a B
aTMoc(epe CBOero peruoHa MpoKUBaHUs
WupuBuayanbHas caMoCTosITeNIbHas paboTa
[IpencraBneHue pe3yabTaToOB MPAKTUICCKUX
pabor

OK-01 Tema 10.4. VYerusrii onpoc/Tect
OK-02 BrnusiHue aHTpONOreHHbIX NuauBuayanbHas caMOCTOsTENbHAs paboTa
OK-04 ¢dakTopoB Ha buochepy [IpencraBieHne pe3yIbTaTOB MPAKTUYECKUX
OK-07 pador
[K-1.1
[1K-1.2
OK-01 Tema 10.5. OueHuBaemasi JAMCKyCCUsL IO BOIIpOcam
OK-02 Bnusnane COLIMAJIbHO- | JICKIINH
OK-04 9KOJIOTHYECKUX (PaKTOPOB WuauBuayanbHas caMOCTOsATENbHAs paboTa
OK-07 Ha 3/I0pPOBBE YEIIOBEKA [IpencraBieHne pe3yabTaTOB MPAKTUICCKUX
MK-1.1 pagor

o BeimonHenne u - 3ammra  J1abOpaTOPHBIX
I1K-1.2 paGot
OK-01 KonrponbHast pabora Ne 3|OueHuBaHue 3aJaHUI KOHTPOJIBHOU pabOThI
OK-02 «TeopeTnueckue aCIeKThI

IKOJIOTHH»
Paznen 11. Cesiekunsi OpraHu3mMoB, OCHOBbI OHOTEXHOJIOTHH
OK-01 Tema 11.1. Tect
OK-02 Cenekius kak Hayka u niporiecc |Pa3spaboTka rioccapust
NuauBuayanbpHas caMOCTOsTENbHAs paboTa
OK-01 Tema 11.2. OueHuBaemasi JAHMCKyCCUsI TIO BOIpOcCam
OK-02 OCHOBBI OMOTEXHOJIOTHH JICKITUU
OK-04 WuauBuyanbHas caMocTosiTeNbHas paboTa
OK-01 Tema 11.3. OO6cy>xaeHne o BoIpocam JICKIUH
OK-02 buoTrexHosoruu B )XU3HU NunuBuayanpHas caMOCTOSTENbHAs paboTa
OK-04 u podeccuu [IpencraBienue pe3yabTaTOB MPAKTUYECKUX
MK-1.1 pagor
[1K-1.2
Pa3nen 12. Pemienue KkeiicoB B 00,1aCTH OMOTEXHOJIOT U

OK-01 Tema 12.1. OO6cyxaeHre Mo BOmpocaM JICKITUN
OK-02 buortexHonoruu u pacreHus NuauBuayanbpHas caMOCTOsTeNbHAs paboTa
OK-04 [TpencraBieHne pe3yIbTaTOB MPAKTHICCKUX
[K-1.1 pador
[1K-1.2

Pa3nen 13. buosnornyeckne ucciienoBanus B npogeccuoHaabHoi chepe
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OK-01 Tema 13.1. OO6cy>xaeHune 1o BoIpocam JeKIHH
OK-02 OCHOBHBIE METOIBI NunuBuayanpHas caMOCTOATENbHAs paboTa
OK-04 OHMODKOJIIOTHYECKHAX Brinonnenue u 3amura J1abopaTopHbIX
OK-07 HUCCIIEIOBAHUMI pabor
[IK-1.1
[IK-1.2
OK-01 Tema 13.2. NuauBuayanbHas caMOCTOsTENbHAS paboTa
OK-02 Buoskonornueckunii [IpencraBnenue pe3yabTaToB MPAKTHUCCKUX
OK-04 HKCIEPUMEHT (TIpUMep) pabot
OK-07 BrinonHenue u 3amnmTa 1abopaTopHbIX

3]
MK-1.1 pabot
[1IK-1.2
OK 01 [IpomexxyTounas arrecTanyd | BollmoaHeHne YK3aMeHAIMOHHBIX 3aJaHNI
OK 02 (3K3aMeH)
OK 04
OK 07
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