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1. OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJbHOMU JUCIAILIIMHBI «BUOJIOT UsI»

1.1 MecTto MCHMIVIMHBI B  CTPYKType OCHOBHOl  Npog)ecCHOHAJIbLHOMH
o0pa3oBaTeIbHONNIPOrPaAMMBbI
O061eobpazoBarenbHas AUCUUIUIMHA «broIorusy uyyaercs Ha 6a30BOM YpOBHE B
00111e00pa30BaTEIIbHOM IUKJIC Y4€OHOTO IJIaHa OCHOBHOM MPO¢heCcCHOHATBHON
00pa30oBaTeIbHON IPOrPaMMBI U SIBJISIETCS 00s13aTEIbHON YacThio 00111€00pa30BaTEIbHOIO
uKiIa 00pa3oBaTenbHON nporpaMMel B cooTBeTcTBUU ¢ PI'OC nmpodeccun

35.01.27 «MacTtep ceIbCKOX03IMCTBEHHOI'O IIPOU3BOACTBAY

1.2 HeJII/I " IVIAaHUPYEMbI€ pe3yJbTaTbl OCBOCHHUS TUCHUIIMHDBI:

Heas: dopMupoBaHue y CTYIEHTOB MPEIACTABICHHUS O CTPYKTYPHO-()YHKIIMOHAIBHOM
OpraHU3aIlMy KUBBIX CHUCTEM Pa3HOI0 paHra Kak OCHOBBI NMPHUHSTHS PEUICHUN B OTHOILIECHUU
00BEKTOB KMBOU NMPUPOJIBI 1 B IPOU3BOICTBEHHBIX CUTYAIIHSIX.

3agauu:

1) chopmupoBaTh MOHUMAHUE CTPOCHHS, MHOTOOOpa3usi 1 OCOOEHHOCTEH >KMBBIX CUCTEM
pa3HOTO YPOBHS OpraHHU3aIllu, 3aKOHOMEPHOCTEH MPOTEeKaHWs OMOJOTHYECKHX MPOLECCOB U
SBIICHUH B OKpYXKalolllel cpeie, LENOCTHOW HayyHOW KapTHUHBI MHUPA, B3aUMOCBS3H U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS ONPEIEISTh KUBbIE OOBEKTHI B MPUPOJE; MPOBOIUTH HAOIIOACHHUS 32
OKOCMCTEMaMM  JJIS  BBISBIIGHUS ~ €CTECTBEHHBIX M AHTPOIOTCHHBIX  M3MEHEHUH,
MHTEPIPETUPOBATH PE3yNbTAaThl HAOIIOACHUH,

3) chopMupoBaTh HABBIKK MTPOBEACHUS MTPOCTEUIITUX OUOTOTHYECKUX IKCIIEPUMEHTATBHBIX
UCCIEIOBAaHUM C COOJIOJIEHWEeM TMpaBWi 0Oe30macHOro oOpalieHuss ¢ O00beKTaMu |
o0opynoBaHuEM;

4) pa3BUTb YMEHHUS HCIOIB30BaTh HHPOPMAIMIO OHOJIOTHYECKOrO XapakTepa Hu3
pPa3IMYHBIX UCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3HPOBATH TIOCIEICTBUS CBOCH AESATENBHOCTH IIO
OTHOIIIEHUIO K OKPYKAromel cpejie, COOCTBEHHOMY 3JI0POBBIO; OOOCHOBBIBATH M COOJIOJATH
Mepbl NPOPUITAKTUKHY 3a00I€BaHUI.

6) chopmupoBaTh MOHMMAaHHE 3HAYUMOCTH JIOCTHKEHUN OHOJOTMYECKOW HAyKu U
TEXHOJIOTHI B MPAaKTUUECKOM JEeSATENIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTUH U arpoOMOTEXHOIOTHA.



1.2.2. IlmanupyemMble pe3yJibTAaThl OCBOEHUS 0011e00pa3oBaTeJbHOM IUCHUILIMHBI B c00TBeTcTBUU ¢ PI'OC CIIO n Ha ocHoBe ®PI'OC

COO
Kox u Il1anupyemble pe3yabTaThl 0CBOCHHS JHCHHILIHHBI
HAMMEHOBAHHE
(l)opanyeMblux OO6urme (JIMYHOCTHBIE, METANIPEIMETHbBIE) JucuunuHapubie (MpeaMeTHbIE)
KOMIIeTeHIM i

OK 01. Beibupats
CTIOCOOBI PEIICHUS
3ama4
npodeccHnoHATEHOM
IEATebHOCTH
MPUMEHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

B yacTH TPY10BOr0 BOCIIMTAHMS:

- TOTOBHOCTH K TPYIy, OCO3HAHWE IEHHOCTH MacCTepCTBa,
TPYIOIIO0HE;

- TOTOBHOCTb K aKTHBHOH JESITEIHLHOCTH TEXHOJOTHYECKOW U
COLIMAJILHOW HAamNpaBJIEHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH,

IJIaHUPOBATH u CaMOCTOATCIIBHO BBITIOJIHATH TaKyro
NEeSATEIbHOCTD;
- UWHTEpeC K pa3IuuHbIM cdepam mpodeccHoHaTbHON

JeSITEIbHOCTH,
OBnazieHue YHHUBEPCATbHBIMUA YU4e€OHBIMH TIO3HABATEIbHBIMHU
JIEUCTBUSIMU:

a) 0a30BbIe JJOTHYECKHeE 1eliCTBUS:

- CaMOCTOSITENIBHO  (OPMYIUPOBATh H
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAHMS IS
CpaBHEHUs, Kiaccuukanuu u 0600IICHHS;

- ONpeAeNiTh el JeATEIbHOCTH, 3aJaBaTh HapameTpbl MU
KPUTEPUHU UX JTOCTHKECHUS;

- BBIBJISITH  3aKOHOMEPHOCTH U
paccMaTpuBaeMBbIX SIBJICHUSX;

AKTYaJIM3UPOBATH

MMPOTHUBOPCUMNA B

- BHOCUTb KOPPEKTUBBI B JI€ATEJIbHOCTh, OLICHUBATh
COOTBETCTBHE  pPE3yJIbTaTOB  IIENsM, OIEHUBATb PUCKHU
MOCJIE/ICTBHI I€SITEIbHOCTH;

- pa3BUBaThb KpEaTHUBHOE MBIIUICHHE TMPU  PELICHUU

KH3HEHHBIX Mpo0sIeM

- chopMupoBaTh 3HAHHUSA O MECTE M POJM OUOJOTUHU B
CUCTEME €CTECTBEHHbIX HayK, B (OpPMUPOBaHUU
COBPEMEHHON €CTeCTBEHHOHAYYHOM KAapTHUHBI MHpa, B
MO3HAHUM 3aKOHOB TMPHUPOABl U PEUICHUHM >KU3HEHHO

Ba>XHBIX COMUAJIbHO-3THYCCKHUX, O9KOHOMHUYCCKUX,
OKOJOTHYCCKHUX HpO6H€M YCJIO0BCUCCTBA, a TaKXE B
pemicHun BOIIPOCOB panroOHAJIILHOT'O

MPUPOIONOJIB30BaHusA; B (OPMUPOBAHUU 1IEHHOCTHOIO
OTHOILIEHHSI K MPUPOJE, OOIIECTBY, YEIOBEKY; O BKJIAJe
POCCHUHCKMX U 3apyOEKHBIX YUY€HBIX - OHOJIOTOB B
pa3BuTHE OHOJIOTHH; (DYHKIHMOHAIBHOW TIPaMOTHOCTH
YesloBeKa JJIsl PEeLeHUs )KU3HEHHBIX MPoOeMm,

- yMeTb BJAJeTh CHCTEMOW OHMOJIOTMYECKHX 3HAHMIA,
KOTOpasi BKJIOYAET:

OCHOBOITOJIATAIOIINE  OMOJOTMYECKHEe  TEPMHUHBI U
NOHATHUS ()KU3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJ,
NOMyJSAMs,  JKocucreMa,  OuorneHo3,  Ouocdepa;
MeTabonIM3M, TOMEOCTa3, KJIETOYHBIH  HMMMYHHUTET,
OuocuHTe3  Oenka, OWOMONMMEpBI, JAUCKPETHOCTb,
caMOperyJIsus, CaMOBOCITPOU3BEICHUE,
HACJIECTBEHHOCTh, U3MEHUYHUBOCTb, YHEPrO3aBUCUMOCTb,
POCT U pa3BUTHE);

Ouosiornyeckue Teopuu: kierounas teopus 1. llIBanHa,
M Illneiinena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOTO
ummyHurera I1. Opaux, .M. MeynukoBa, XpoMOCOMHas




0) 0a30BbIe HCCIEI0BATEIbLCKHE TeHCTBHS:

- BJIQJCTh  HAaBBIKAMH  YYE€OHO-HCCIICIOBATCIILCKOM U
MIPOEKTHOM JIeATEIbHOCTH, HAaBBIKAMHU Pa3peIieHust mpoodiiem;

- BBISIBJISTH MPUYHUHHO-CJICACTBCHHBIC CBSI3U u
AKTYaJIU3UpOBATh 3aJa4y, BbBIABUIdaTb TUIIOTC3Y €€ PCHICHUA,
HaXOJWUTh  ApryMEHTBl I JIOKa3aTelbCTBA  CBOUX
YTBEPKJICHUH, 3a7aBaTh IapaMeTPbl U KPUTEPUU PELLICHUS;

- aHAJIM3MPOBATh TIOJYYECHHBIC B XOJI€ pEIICHUS 3aJa4yu
pPE3yabTaThl, KPUTUUYCCKU OLCHHUBATHL HX OOCTOBCPHOCTD,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

- YMCTb MEPCHOCUTDH 3HAHUA B IMO3HAaBaTCJIbHYIO u
MPAKTUYECKYIO 00JIACTH KU3HEICATEIIbHOCTH;

- yMETb HUHTETPUPOBATH 3HAHUA U3 Pa3HBIX MPEIMETHBIX
oOIacreii;

- BBIJIBUI'aThb HOBBIC HJCH,
MOIXOJIbI U PEIICHUS;

- CIOCOOHOCTh MX HCIIOJb30BaHHMS B II03HABATEIBLHOH U
COLIMATIbHOM MPAKTHKE

npeajiaratb  OPUIMHAJIBHBIC

Teopus  HacieACcTBeHHocTH 1. Moprana, 3akoH
3apoasieBoro cxojcrea K. bapa, sBomtonnoHHas teopust
Y. /lapBuHa, CUHTETHYECKAsd TEOPUs IBOJIIOLUHU, TEOPUS
anTporiorere3a Y. Jlapsuna; Teopus 6moreorneHo3a B.H.
CykauéBa; ywenuss H.M. BaBwioBa - o Llenrpax
MHOT0OOpa3usi ¥ MPOHUCXOXKIACHUS  KYJIbTYpPHBIX
pacrenuii, A.H. CeBepuoBa - 0 NmyTsSx U HalpaBICHUSIX
sBonroniun, B.U. BepHasckoro - o 6uocdepe;

3aKOHBI (€IMHOOOpa3usi MOTOMKOB IEPBOTO IMOKOJICHHUS,
pacuIeIeHHs] TPU3HAKOB, HE3aBUCUMOTO HacJeAOBaHUS
npu3HakoB I'. MeHnens, CUEIIEHHOTO HacCleI0BAHUS
MIPU3HAKOB M HapyllIeHUs cuemienus renoB T. Moprana;
TOMOJIOTUYECKUX pAIIOB B HACJIEICTBEHHOU
W3MEHYUBOCTHU H.N. Basuiiosa, TEHETUYECKOr0
paBHoBecus [Ix. Xapau u B. BaitnGepra; 3apoapIeBoro
cxonctBa K. bopa, OuoreHernueckoro 3akoHa O.
I'exkens, @. Mromepa);

MPUHIIMIIBI (YUCTOTHI FTAMET, KOMIUIEMEHTAPHOCTH ),
npaBuna (Muaumyma 1O. Jlubuxa, >KOIOrHYECKOM
MUPAMHJIBI YUCEN, OMOMACCHI U DHEPTHH);

runore3bl (koanepsatHoil A.M. OmnapuHa, nmepBUYHOTO
Ooynmeona Jlx. Xonpedina, wmukpocpep C. Dokca,
puboszuma T. Yek);

- chopmupoBaTh yYMEHHUS PACKpPHIBATh COJCpKAHHE
OCHOBOIIOJIATAIOIINX OMOJOTUYECKUX TEOPUN U THUIIOTE3:
KJI€TOYHOMH, XPOMOCOMHOM, MYTallHOHHOM,
ABOJIIOIMOHHOM, TPOUCXOXKICHUS MKWU3HU W 4YEJIOBEKa;
BJIAJICHUE CHUCTEMOM 3HAHHUA 00 OCHOBHBIX METOIAX
HAy4YHOTO TO3HAHMSI, MCIOJIBb3YyeMbIX B OHMOJIOIMYECKHUX

HUCCIICA0OBAHUAX KUBBIX OGT’CKTOB )41 3KOCUCTEM
(ommMcanme, wW3MEpeHWEe, IMPOBEACHUE HAOIIOJICHHN ),
CHOC06aMI/I BBIABJICHUA W OLCHKU aAHTPOIOICHHBIX

VW3MEHEHUH B MPUPOJIE;




- chopMupoBaTh YMCHHUS pacKpbIBaTh
OCHOBOINIOJIATaloIIMe  OHOJOTHYECKHEe  3aKOHbl U
3akoHomepHoctu (I. Mennens, T. Moprana, H.U.
Basunosa, 3. I'ekkens, @. Mrosepa, K. bapa), rpanutibr
WX IPUMEHUMOCTH K KHBBIM CUCTEMaM;

- YMETb BBIJICNIATDH CYIIECTBEHHBIC TPU3HAKU:

CTPOCHHUS BHPYCOB, KJICTOK MPOKAPUOT MU DYKAPHOT;
OJIHOKJICTOYHBIX 1 MHOTOKJIETOYHBIX OPTraHU3MOB, BHJIOB,
OMOTeO01eHO30B, IKOCUCTEM U OHoCchepsI;

CTPOCHHS OpraHoOB W CHUCTEM OpPraHoB pacTEHUH,
JKUBOTHBIX, YEJIOBEKA; IMPOIIECCOB JKU3HEICATEIHHOCTH,
MPOTEKAIOIIMX B OPraHu3Max pacTEHHUH, XUBOTHBIX U
YeJI0BEKa;

OMOJIOTUYECKHIX MIPOLIECCOB: oOMeHa BELIECCTB
(meTabonm3m), WHPOpPMALIUM W TPEBPAIICHUS SHEPTHH,
OpoXKeHHs, aBTOTPOGHOrO0 MU TIeTepoTPO(HOro THUIIOB
nuTaHus, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meil03a,
ramMeToreHesa, dAMOpHOreHe3a, MOCTIMOPHOHAIBHOTO
pa3BHUTHSA, PA3MHOXKEHUS, WHIUBUIYATHHOTO PAa3BUTHS
opranu3Ma (OHTOT€HE3a), B3aUMOJCWUCTBUS T€HOB,
reTepo3nca;  JICUWCTBUH  HCKYCCTBEHHOTO  OTOOpa,
CTaOMIU3UPYIONIETO, JABIDKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa; AJJIONAaTPUYECKOT0 u
CUMIATPUYECKOTO BUJI000pa30BaHNUS; BITUSTHUS
JBIKYIIUX CHJI SBOJIONMU Ha TeHO(OH[ MOIMYJISALUU;
MPHUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHus,
4yepeZOBaHUs HAINpPaBICHUNM SBOJIOIHMH; KPYrOoBOpOTa
BEIIECTB U MTOTOKA YHEPTUU B IKOCHCTEMAX;

- MpuOOpecTH OMBIT NPUMEHEHHUST OCHOBHBIX METOJIOB
HAyYHOTO TO3HAHWS, WCIOJIB3YeMbIX B OHOJIOTHU:
HAOJIIO/IEHUSI U OIMHUCAHUS >KUBBIX CHCTEM, MPOIECCOB U
SIBIICHUH; OpPraHW3allid U TPOBEICHUS OMOJIOTHYECKOTO
DKCIIEPUMEHTA,  BBIIBMIKEHMS]  THIIOTE3,  BBISBISTH




3aBUCHUMOCTH MEXIYy HCCIEIyEMBbIMU BEIMYHMHAMU,
OOBSICHATH IOJyYEHHbIE PEe3ysbTaThl U (HOPMYIUPOBATH
BBIBOJIbI C MCIIOJIb30BAaHUEM HAYUHBIX IOHSITUN, TEOPUHN U
3aKOHOB;

- copMupoBaTh yMEHHUS BBIIENATH CYLIECTBEHHBIC
IPU3HAKU BHPYCOB, KIETOK IPOKApUOT U 3SYKapHUoOT;
OJIHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OpPraHU3MOB, BUJIOB,
OMOreoLeHO30B U 3KOCUCTEM; OCOOEHHOCTH IPOLIECCOB
oOMeHa BEIIECTB U MPEBpALICHMS] SHEPIUU B KIIETKE,
¢dorocuHTE3a, IUIACTUYECKOTO M SHEPreTUYEeCKOro
oOMeHa, XEMOCHHTE3A, MUTO3a, Mmeiio3a,
OIJIOJJOTBOPEHMS, pa3BUTHSA U pasMHOXKEHUS,
MHAMBUAYAJIBHOTO Ppa3BUTHS OpraHu3Ma (OHTOreHe3a),
00pbOBI 32 CYLIECTBOBAaHHE, €CTECTBEHHOIO0 OTOOpA,
BUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB K
cpere OOWTaHUSA, BIUSHHUS KOMIIOHEHTOB 3KOCHUCTEM,
AHTPONOICHHBIX HM3MEHEHU B HOKOCHCTEMax CBOEH
MECTHOCTH, KpYrOBOpOTa BEUIECTB U IpPEBpallCHUE
sHeprum B Ouocdepe;

- chopMupoBaTh yMEHHUS MNPHUMEHATh IOJYYEHHBIE
3HAHUA JUIsI OOBSICHEHHS OWOJIOTMYECKUX IPOLIECCOB U
ABJICHUM, U1 IPUHATHS NPAKTUYECKUX PEIICHUM B
MOBCEIHEBHOM  KU3HM €  IeIpl0  obecreueHus
0€30macHOCTH  CBOETO  3JI0POBbSI M 370POBbS
OKPY’KaIOIIMX JIOJIeH, COONIOJEHUsS 3I0pOBOr0 00pasa
JKU3HH, HOPM TIPaMOTHOIO IIOBEJIEHHUS B OKpYKarollen
OPUPOJHON  cpene;  MOHUMaHME  HEOOXOIUMOCTHU
UCIIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHON OWMONIOTHH U

OMOTEXHOJIOT Ui TUISE paloHaIbHOrO
MPUPOIOTIOIB30BAHMS; yMEHUe WCII0Ib30BAThH
COOTBETCTBYIOILIKE apryMeHTHlI, OMOJIOTHYECKYIO

TEPMUHOJIOTUIO M CHUMBOJIMKY [Jisi JI0Ka3aTeJIbCTBa
pPOJICTBA OPraHU3MOB Pa3HBIX CHUCTEMATHMUECKUX TPYNI;




B3aUMOCBA3U OpPraHU3MOB U CPCAbI 06I/ITaHI/I5I; CANHCTBA
YCIOBCYCCKUX pac; HCO6XOI[I/IMOCTI/I 3A0POBOIO o6pa3a
JKU3HH, COXPAHCHUA pa3H006pa31/151 BHUI0OB U 5KOCHUCTCM,
KakK YCII0BUA COCYHICCTBOBAHUA MMpUpOAbI u
YCJIO0BCUYCCTBA,

- C(I)OpMI/IpOBaTL YMCEHUSA pCUIATh OMOJIOTHYECKHE 3aJa4u,
COCTAaBJIATL T'CHOTUIIMYCCKHUEC CXCMbl CKPCIIMBAHUWA IJId
Pa3HbIX THUIIOB HACJICAOBAaHHA IIPU3HAKOB Yy OpPraHU3MOB,
COCTaBJIATH CXCMblI IICPECHOCA BCIICCTB W OHCPruv B
9KOCHCTEMAaxX (I_IGHI/I IIUTaHusA, ITUIICBBIC CGTI/I), BBIABIIATH
MNPUYIUHHO-CICACTBCHHBIC CBA3HW MCXKIAY HCCICAYCMbIMU
OMOJOrHYECKUMU 06’beKTaMI/I, ImpoueccCcaMu 1 ABJICHUAMU,
ACJIaTh BbBIBOABI X MMPOTrHO3bI HA OCHOBAHUHU MOJTYYCHHBIX

pe3ynbTaToB;
- chopMupoBaTb yYMEHHS KPUTHYECKH OLIEHUBATh
UHpOpMALIHIO OMOJIOTNYECKOTO coJlepKaHus,

BKJIIOYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUSA W3 Pa3IMYHBIX
MCTOYHHKOB (CpeJICTBa MaccoBOi MH(pOpMaIMK, HAY4YHO-
NOMYJISIPHbIE MaTepUaibl); HHTEPIPETUPOBATh ITUUECKUE
acleKTbl COBPEMEHHBIX HCCIEeOBaHUNH B OHOJOTHH,
MeAMINHE, OMOTEXHOJIOTHH; paccMaTpuBaTh Iio0aibHbIe
9KOJIOTHUECKHE po0IeMbI COBPEMEHHOCTH,
dbopMHUpPOBATh IO OTHOIICHWIO K HHUM COOCTBEHHYIO
MO3ULMI0, YMEHHE OLICHMBAThb JTHUYECKHUE AaCIIEKTHI
COBPEMEHHBIX HCCIICIOBAaHUN B 00JACTH OMOTEXHOJIOTHH
" TE€HETUUYECKUX TEXHOJIOTHI1 (k1oHUpOBaHUE,
HCKYCCTBEHHOE OILJIOJIOTBOPEHHUE, HaIpaBJIEHHOE
W3MEHEHHE TE€HOMa M CO3JaHMe€  TPaHCTEHHBIX
OpraHU3MOB);

- cdopMHpOBaTh yMEHHUS CO3[aBaTb COOCTBEHHBIC
MUCbMEHHBIE M  YCTHBIE COOOIIEHHS Ha OCHOBE
OM0JIOTNYECKOM uHpOpMaLun u3 HECKOJIBKUX
HMCTOYHUKOB, TPAMOTHO HCIOJNb30BaTh TMOHSTUHHBIN




anmapat OHOJIOTHH;

- yMeThb BBIABHraTh THIOTE3bl, MPOBEPATH WX
AKCIEPUMEHTAIBHBIMH CPEACTBAMH, (HOPMYIUPYs LENb
UCCIICIOBAHMS, aHATM3UPOBATh MOJYYCHHbBIC PE3yIbTaThI
U JieJaTh BBIBOBI;

- TpPUHHMATh YdYacTHE B HAYYHO-HCCIIEI0BATEIbCKON
pabore TO OHOJNIOTMH, OKOJOTMH W  MEIUIMHE,
OpOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB H
HY6JH/I‘-IHO NpeACTaBIATh MOJYUCHHBIC PE3YJIbTAThI HaA
YYCHUYIECKUX KOH(DEPEHIMIX Pa3HOTO YPOBHS;

OK 02. Mcnonb3oBaTh
COBpEMEHHBIE
CpezacTBa MOUCKa,
aHanusa u
HWHTEPIIPETAIIH
uHpOpMaLUU U
nH(pOpMaIMOHHBIE
TEXHOJIOTUU JIJIS
BBITTOJTHEHUS 3a/1a4
npodeccnoHanbHOM
JeSTEeTbHOCTH

B 00nacTy IEeHHOCTH Hay4YHOTO MO3HAHUS:

- cOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO DPa3BUTHS HAyKH W OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOT'O Ha uasnore KYJBTYP,
CIIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEPIICHCTBOBAaHUE SI3BIKOBOW M YUTATEIBCKON KYIbTYpPHI
KaK CpeJICTBA B3aUMOJECUCTBUS MEXAY JIOJbMH U TO3HAHUSA
MHUPA;

- OCO3HAHME IIEHHOCTH HAYYHOM [eATEebHOCTH, TOTOBHOCTh
OCYIIECTBIISTh MIPOEKTHYIO u HCCIIEIOBATENbCKYIO
NEeSATEeIbHOCTh UHANBUAYAIBHO U B TPYIIIIE;

OBnazieHue YHHMBEPCAIbHBIMUA YYE€OHBIMH TTO3HABATEIbHBIMU
JEACTBUSAMMU:

B) paboTa ¢ uHpopmaImei:

- BJIQJICTh HaBBIKAMH TIONyYeHUS] HHPOPMAIIMH U3 HCTOYHHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISITH  TOWUCK,
aHallM3, CUCTEMATH3AIMI0 M WHTEPIpeTaIuio HHPOpMAIUN
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

- co37aBaTh TEKCTHl B pasNUYHBIX (opmarax ¢ ydeTrom
Ha3HayeHUs HH(OpMalMM U LEJIeBOW ayTuTOPUH, BbIOHMpas
ONTUMAJBEHYIO (DOPMY IPECTABICHUS U BU3YAIH3AIIHH;

- OILICHHUBATh JIOCTOBEPHOCTH, JIETUTHUMHOCTh MH(pOpPMAINH, €€

-chopmMupoBaTE  yMEHHS ~ KPUTHYECKH  OICHUBATH
nHpopmaIuio OHOJIOTHYCCKOTO CoJIepXKaHus,
BKJIFOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 Pa3TUYHBIX
MCTOYHUKOB (CpeAcTBa MaccoBOM MH(pOpMaIMK, HAyIHO-
MONYJISIPHBIE MaTEePUANIbl); UHTEPIPETUPOBATH ITHUECKUE
aCTeKThl COBPEMEHHBIX UCCIIEJJOBaHU B OHOJOTHH,
MeQUIMHE, OMOTEXHOJIOTHH;

- MHTEpPHpPETUPOBATH 3TUUYECKHE ACHEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTHH, MEIHIIUHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh TJI00ATBHBIE SKOJOTHYECKHE MPOOIeMbI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIIEHUIO K HHUM
COOCTBEHHYIO TMO3UIIUI0, YMEHUE OIEHUBATh ITUYCCKUE

acTieKThl COBPEMEHHBIX HCCIECOBaHWKW B  00JacTu
OMOTEXHOJIOTUU U TeHETUYECKUX TEXHOJIOTH
(KTOHMpOBaHUE,  HCKYCCTBEHHOE  OIUIOJIOTBOPEHHE,
HalpaBJIeHHOE  M3MEHEHHWE TEeHOMa M CO3JaHHe
TPAaHCTEHHBIX OPTaHU3MOB);

- cdopMHpOBaTh yMEHHUS CO37aBaTb COOCTBEHHBIE
NUCBMEHHBIE ¥ YCTHBIE COOOIIEHHS Ha  OCHOBE
OnosIorn4ecKoi uHpOpMaLun u3 HECKOJIBKUX
UCTOYHHKOB, T'PAaMOTHO HCIIOJIB30BAaTh ITOHATHHHBIN

anmapar OMOJIOTUU




COOTBCTCTBHC IIPABOBBIM U MOPAJIbHO-3TUYCCKUM HOPMAaM;

- UCIOJIb30BATh cpeacTBa MH(POPMALIMOHHBIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTUM B peICHUN KOTHUTHBHBIX,
KOMMYHUKAaTUBHBIX M OPraHU3alMOHHBIX  337ay  C
co0Ir0IcHIEM TpeGoBaHUI HPrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUTHMEHBI, PECypcocOepeXeHus, NMPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

- BJIaJIeTh HAaBbIKAMU PACIO3HABAHUSA U 3aIIUTHI UHPOPMALUY,
nH(POPMAIIMOHHOHN 0€30MaCHOCTH JTMYHOCTH

OK 04. DddextuBHO

B3aWMOJIEVICTBOBATh U

paboratb B
KOJIJICKTHBE u
KOMaHjIe

- TOTOBHOCTb K CaMOpa3BUTUIO, CAMOCTOSITEJIBHOCTH U
CaMOOIIPEAEIEHUIO;

-OBJIaJICHUE HaBbIKAMU y4eOHO-UCCIIeIOBATENbCKOMH,
MPOEKTHOM ¥ COLMATIbHOM JIEATEIIbHOCTH;

OBiaseHue  YHHBEPCAJbHBIMH  KOMMYHHKATHBHBIMHU
AefCTBUSMU:

0) coBMecTHasi AeATEJIbHOCTD:

- NIOHMMAaTh ¥ MWCIOJB30BaTh IPEUMYIIECTBA KOMAaHIAHOW M
WH/IUBUYAJIbHOU paboThI;

- IIPUHUMATh eI COBMECTHOMN JESTEIIBHOCTH,
OpraHU30BBIBATb U KOOPAMHUPOBATH JEHCTBUA IO €€
JOCTH>KEHHIO: COCTABJIATH IIJIaH ACHCTBUM, PaCIpeIEisaTh POJIH
C y4YyeToM MHEHHUH YUYaCTHHKOB OOCYXAaTh pe3yJabTaThl
COBMECTHOH paboThI;

- KOOpDAMHUPOBaTb U BBINOIHATH pabOTy B  YCIOBHAX
peanbHOrO, BUPTYaAJIBHOTO u KOMOMHHPOBAHHOTO
B3aUMOJICICTBUS;

- OCYILECTBJISAITh MO3UTHUBHOE CTPATETMYECKOE IOBEIACHUE B

pa3NMYHBIX ~ CHUTYalUsX,  NPOSBISATH  TBOPUECTBO U
BOOOpakeHne, ObITh MHUIIMATHBHBIM

Osiaaaenue YHHBepPCaJbHBIMU peryasiTHBHBIMH
JelCTBUSIMU:

I') NpUHATHE ce0sl U APYTUX JIIO/Ae:

- NPUHUMAThb MOTHBBI W apryMEHThl JPYIHX JIOAEH MpHu

- C(I)OpMI/IpOBaTL YMCHHUA  CO3daBaThb COOCTBEHHbBIE
IMUCbMCHHBIC U  YCTHBIC COO6HIGHI/I$I Ha  OCHOBC
0MOJI0rHYeCKOo I/IH(1)OpMaI_[I/II/I nus3 HCCKOJBbKHX
HCTOYHHUKOB, TIPaMOTHO HCIIO0Jb30BaTh MMOHSATHHHBIN
arrapar 6I/IOJ'IOFI/II/I;

- YMETb BbIABUTI'ATh THUITOTE3HI, IMPOBEPATH nx

AKCIIEPUMEHTAJIbHBIMUA CpPEACTBaMH, (OpMynHpys LeTb
WCCJICIOBAHMS, aHATM3UPOBATh MOTYYEHHBIE PE3yTbTaThI
M I€JaTh BBIBOJIBI,

- NPUHUMATh YYacTHE B HAy4YHO-UCCIIEAOBATEIbCKOMN
pabore mToO OWONOTHMH, OHKOJIOTMM U  METUIMHE,
MPOBOIMMON Ha 0a3e IMIKOIBHBIX HAYYHBIX OOIIECTB H
MyOMMYHO TPENCTaBISITh MONyYEeHHBIC pe3ylbTaThl Ha
YYCHHUYECKUX KOH(DEPEHIUIX Pa3HOTO YPOBHS




aHaJIM3€ PE3yJIbTAaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO JPYTUX JIOACH Ha OLINOKY;
- pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C MO3UIHU JPYroro
YeJI0BEKa

OK 07.
CoelicTBOBAaTh
COXpaHEHUIO
OKpY>KaroIen Cpespl,
pecypcocOepeKeHuIo,
MIPUMEHSITh 3HaHUSI 00
W3MEHEHUH KJIMMaTta,
TIPUHIIMITBI
OepeKIMBOTO
MIPOU3BO/ICTBA,

3¢ heKTUBHO
JIECTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

B o6s1acTH 3K0/10rMYECKOr0 BOCIIMTAHHUSA:

- ¢(hOpMUPOBAHHOCTb 3KOJIOTMYECKON KYJIbTYpPbI, IOHUMaHUE
BJIMAHHA COLUAIIBHO-OKOHOMHUYCCKUX IIPOLECCOB HA COCTOAHUC
IPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HaHHE IJI00ATBHOTO
XapakTepa 3KOJOTHYECKUX ITPOo0IIeM;

- IUIAaHUPOBAHUE U OCYILECTBICHUE JIEUCTBUN B OKpYXKarolleH
Cpelle Ha OCHOBE 3HAHUs LEJIeHd YCTOWYMBOIO PpPa3BUTHUSA
4eJI0BEYECTBA;
AKTHUBHOC HCIIPUATHC
OKPY>KaroOIEeN Cpese;

- YMCHHUEC TPOTHO3UPOBATH HG6J’IaFOHpI/IﬂTHI>Ie OKOJIOTHYECKHUEC
MIOCJIEACTBUS NPEAIPUHUMAEMBIX IEMCTBUM, NMPENOTBPALLATh
ux;

JNICUCTBUMA, MPUHOCAILIUX  Bpe.

- pacuiupeHuc OIIbITa ACATCIIbHOCTH AKOJOTHYECKOM
HAITpaBJICHHOCTH;
- OBJIaACHUC HaBbIKaMU yqe6HO-HCCHe,HOBaTeHBCKOﬁ,

IIPOEKTHOM Y COLMATILHOMN NESATEIbHOCTH

- BJAJETh CHUCTEMON 3HAaHWI 00 OCHOBHBIX METOIAX
HAyYHOTO TO3HAHMS, HCIOJb3YEMbIX B OMOJIOTHYECKHUX

UCCIICIOBAHMSX  JKUBBIX OOBEKTOB W DKOCHCTEM
(ormMcanmWe, W3MEpeHUe, IMPOBEACHUE HAOIIOACHUN);
croco0aMy  BBISIBJICHHST W OICHKH aHTPOIIOTEHHBIX

W3MEHEHUHN B IPUPOJIE;

- YMETh BBISBISTH OTJIMYUTEIBHBIC TPU3HAKH HKHBBIX
CUCTEM, B TOM 4HcJe I'puOOB, PACTEHUM, JKUBOTHBIX U
YeJI0BEKa; IPUCIOCOOIEHHOCTh BUJIOB K Cpe/ie OOUTaHus,
abMOTHYECKNX M OMOTUYECKUX KOMIIOHEHTOB DKOCHCTEM,

B3aMMOCBSI3ei OpPTraHU3MOB B cooOmiecTBax,
AQHTPOTIOTEHHBIX HM3MEHEHH B HOKOCHCTEMax CBOEH
MECTHOCTH;

- YyMeThb  BBIIENATH  CYIIECTBEHHBIE  MPU3HAKU
OMOJIOTUYECKHUX MPOIIECCOB: obmeHa BEIIIECTB

(Metabonu3m), UHGOPMAMK W TPEBpALLCHHUs] SHEPTHH,
Opo’keHHUs, aBTOTPOPHOrO U TEeTePOTPOPHOrO THUIIOB
NUTaHusA, POTOCHHTE3a U XeMOCHHTE3a, MUTO03a, Mei03a,
raMeToreHesa, 5SMOpHOreHe3a, MOCTIMOPHOHAIBHOIO
pasBUTHS, DPAa3MHOXKEHUS, WHAMBUIYAIBHOTO pPa3BUTHS
opranu3Ma (OHTOTeHe3a), B3aMMOJCHCTBHS  TEHOB,
rereposuca;  JCUCTBUI  HCKYCCTBEHHOro  0TOOpa,
CTaOMIIM3HUPYIONIETO, JBIDKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO oTbopa; AJIONATPUIECKOTO u
CHUMITaTPUYECKOTO BUJ000pa30BaHus; BIIMSIHUSA
JOBIDKYIIUX CHJI HBOJIIOIUHM HA TEeHO(OHI MOy,
MIPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelae OOuTaHus,
YyepelloOBaHUs HANpPaBICHUN HBOJIONHMU; KPYroBOpOTa
BEIIECTB M [TOTOKA SHEPTUH B IKOCHCTEMAX




K 2.2
BHocuts ynobpenus
C 3aJJaHHBIMU

- paCclinpCHUC OIIbITA ACATCIIBHOCTU 9KOJIOTMYCCKOM
HaIpaBJICHHOCTHU

- IPUHUMATh LCIIN COBMECTHOM JCATCIIBHOCTH,

- chopmMHpOBaTh MPEACTABICHUS O BUJIAX MUHEPAIbHBIX
Y OPraHUYECKUX YA0OpEHUM; TEXHOJIOTUYECKUX CXEMA;,
-yMEHHUE BHOCUTH yI00pEHUS C COOII0IEHUEM

arpOTEXHUYECKUMU . ..
TpeGOBAHMAMHU OpraHu30BBIBaTH U KOOPAUHUPOBATH ACUCTBUS 110 €€ arpOTEXHUYECKUX TPEOOBAHMH;
JOCTUKEHHIO: COCTABJIATH IUIAH IECHCTBUMN, paCIIPEENATh PO | - COOJIFOICHUE TIPABHII M HOPM OXPaHBI TPYAQ;
C y4eTOM MHCHHii yJaCTHHKOB OOCYXK/aTh Pe3yIIbTaThl - YMEHHE KOHTPOJIMPOBATh U OLICHUBATh Ka4eCTBA
COBMECTHOH paboThI; BHECEHHS YIOOPEHHMi.
- pacLIMPEHUE OIBITA ACATEIBHOCTH SKOJIOTUYECKON - YMEHUE BBIIOJHEHUS MEXaHU3UPOBAHHBIX PabOT 110
K 2.3 HAaIPABJICHHOCTH IIOCEBY, MOCAJKE U YXOY 32 CEIIbCKOX035MCTBEHHBIMU
Beinonnate . KYJIbTYpaMHU;
- IPUHAMATH LIEJIM COBMECTHOM JEATEIBHOCTH,
MEXaHU3UPOBAHHBIC - YMEHHE KOHTPOJIMPOBAHMS KadecTBa IIOCEBA, MOCAIKH,

paloTBhI 10 MOCEBY,
MOCaJIKe M YXOIy 3a
CeNIbCKOX 035 ICTBEHH
BIMHU KYJIBTYpaMH

OpPraHU30BbIBATH U KOOPAUHUPOBATH JEHCTBHUS 110 €€
JOCTHKEHHIO: COCTABJIATH IUIAH JIEHCTBHM, pacIpelesaTh POIn
C y4€TOM MHEHUH YJaCTHUKOB 00CY)KJaTh PE3yIbTAThI
COBMECTHOH paboThI;

yX0/1a 32 CEeIbCKOX03iCTBEHHBIMH KYJIbTYPaMHU;
- chopMUpOBaTh MPEACTaBICHHUS O CHOCO0ax yxoja 3a
MIOCEBAMU U MOCAJAKaMHU

IK 2.7

BrimosssTe
MeXaHU3UPOBAaHHBIE
paloThI 10 pasrpy3ke
U pazgade KOpMOB
KUBOTHBIM, YOOpKeE
HABO3a U OTXOOB
KUBOTHOBOJICTBA

-paCInpCHUC OIIbITA ACATCIBHOCTH AKOJOTHYE€CKOM
HAITpaBJICHHOCTHU

- IPUHUMATH LIEJIM COBMECTHOM JEATEIBHOCTH,
OpPraHU30BbIBATH U KOOPAUHUPOBATH JEHCTBHUS 110 €€
JOCTH>KEHHIO: COCTABJIATH TUIAH JIEHCTBHM, pacpelesaTh POIn
C y4€TOM MHEHUH YJaCTHUKOB 00CYKIaTh Pe3yIbTaThI
COBMECTHOH paboThI;

- cOOJII0IeHNE MPAaBUI U HOPM OXpaHbl TPYa;

- YMCHHUC KOHTPOJHUPOBATHL W OLICHHMBAThL Kadye€CTBa H
HOPMBI pa3ziadiu KOPpMOB KUBOTHBIX.




2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJbHOM JUCITATLIAHBI

2.1. O0beM JUCHUILINHBI U BUbI y4eOHOH padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 144
B T.4.

OcHoOBHOe cojiep:KaHue 112
BT. 4.:

TeopeTudeckoe oOydeHue 68
IIPAaKTUYECKUE 3aHATUS 32
1abopaTOPHBIC 3aHATHS 12
IIpodeccuonaIbHO-OPHEHTHPOBAHHOE cO/lep:KaHMe (Co/lep:KaHue 24
NMPHUKJIAJTHOT0 MOIYJIA)

TEOpeTHYecKoe 00yueHue 8
IIPAKTUYECKUE 3aHATUS 14
1abopaTOPHBIE 3aHATHS 2
KonTpoJsbHbie padoThI 8

IIpome:xxyTouHast arTecTanus (IK3aMeH)




2.2. TemaTn4ecKkui IJIaH U coaecpkaHue NUCHUIJIUHDBI

HaumenoBanue Conep:xkanue y4eOHOTro MaTepuaia (0OCHOBHOE M MPO(PecCHOHATILHO-OPHUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3/iesioB M TeM J1abopaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOAY.JIb (MIPH HAJTHYHHU) YacoB | KOMIeTEHIHHU
1 2 3 4

Pazgen 1. KileTka — CTPYKTYPHO-(PYHKIIMOHAJIBHAS €ANHHUIIA KUBOT'0 36

Tema 1.1. OcHOBHOe co/iep:KaHue 2

Buosorns kak Teopernueckoe o0yueHue: 2

HayKa buonorus xak Hayka. CBsi3b OMONIOTHU C IPYTUMH HayKaMu: Ouoxumusi, 0uodusuka, OMOHUKA,
reroreorpadus u ap. Poib u MecTo GUMOIOrHH B ()OPMUPOBAHMHM COBPEMEHHOM HAYIHOM KapTUHBI MUPA. OK 02
3HadyeHue Ouosoruueckux 3Hanuil. ictopus 6nonoruu. 3HaueHue HUTOIOTUN ISl pa3BUTHS OMOJIOTHU U
MO3HAHUS TPUPOABL. METOAbI IUTOJIOTHH: MUKPOCKOIIHS, XpoMaTorpadus, 3eKTpodopes, MEeTo 1 MEUEHBIX
aToMOB, M depeHnnanbHoe HeHTpUYrupoBaHue, KyIbTypa KIETOK

Tema 1.2. O0mas | OcHOBHOe coepKaHHNe 2

xapakrepucruka | Teopernueckoe o0yueHue: 2

KHIHH Pa3znoobpazue 6uocuctem. Opranuzanusi OMOJOTHYECKUX CUCTEM. Y POBHH OpraHU3allui OHOCUCTEM:
MOJIEKYJISIPHO-T€HETHUECKUN, OPraHOUIHO-KJICTOYHBIH, OpraHn3MEHHBIH, MOMYJIAUOHHO-BUIOBOH, OK 02
HKOCHCTEMHBIH (OMoreonieHOTHUECKUI), OnocdepHublil. Hayku, nsyuatomiie Ouosornyeckue 00beKThl Ha
pa3HBIX YPOBHSX OpraHu3auu xku3Hu. OO11as xapakTepuCcTHKa )KU3HH, CBOMCTBA )KUBBIX cucteM. [Iporeccsl,
IPOUCXOAIINE B OMocucTeMax

Tema 1.3. OcHOBHOe co/iep:KaHue 6

Buosioruyeckn Teopernueckoe ofyqenue: 2

BaKHBIC Xumuyeckuil coctaB KieTku. Heopranuueckue BemecTBa KIeTKH, UX OMOJIOTUYECKast POJlb.

XHMHYECKHE Opranuyeckue BemiecTBa kieTku. buongornueckue nonumepsl. benku. Ctpykrypa u GyHKIMN OETKOBOM

COCIMHEHMHA MoJieKynbl. DepMeHTHI, MPUHIUI UX AeHCTBUS. YTIeBoabl. bruonornueckue pyHKIIMU yTiIeBOIOB. OK 01
JIunuasl. O6muit mnan crpoenusd. I'uapodunbHo-ruapodobHbIe cBoiicTBa. Kitaccuduxanys aMmnuaos. OK 02
buonornueckue ¢pyuxuu munuaos. AT®. Crpoenne monekynsl AT®. buonornueckue ¢pynkiun ATD OK 04
TpakTHYecKue 3aHsITHS: 2
Posnb 6enKoB, yriieBOIOB M KHPOB B OpraHU3Me YeJ0BeKa. BUTaMUHBI M OMOIOTHYECKU aKTHBHBIE TOOABKH, 2

HX 3HAYCHHUEC B )KMU3HU OpraHru3Ma YCJIOBCKaA. I'nmo- n aBUTaMHHO3EI UX IOCICACTBUA. HpeI[CTaBJ'IeHI/Ie
YCTHBIX COO6IJ.I€HI/II71 C HpCSCHTaHHGﬁ, MOATOTOBJICHHBIX 1O NCPCYHIO HCTOUYHHUKOB, pCKOMCHIOBAHHBIX




ImpernoagaBaTciiceM

JlabopaTopHble 3aHATHS:

JlabopaTtopHas pabota “Onpenenenue ButaMuaa C B IpOyKTax MUTAHUS
[ToaroToBka BapuaHTOB OIBITA, HAOIOICHUE 32 KAYECTBEHHBIMH PEAKIIMSIMHU, 3aTI0JTHEHUE pabouei
TaOJIUIIBI, HHTEPIIpETaIHs HAOII0AaeMBbIX SIBICHUH, (HOpPMyITHUpOBaHHE BHIBOJOB

JlaGopaTtopHas padora «[ mapoduiabHO-TUAPO(POOHBIC CBOMCTBA JIUITHIOBY
[ToaroToBKa BapHaHTOB OTIBITA, HAOIIOACHUE U3MEHEHUST PACTBOPUMOCTH JIUITHJIOB, 3all0JIHEHUE paboueit
TaOJIUIIBI, HHTEPIIPETAIHsI HAOII0IaeMBbIX SIBJICHUH, (HOPMYITHMPOBAHKE BHIBOJIOB

Tema 1.4.
CrpykrypHoO-
(pyHxkuuoHaIbHASA
OopraHu3anus
KJIETOK

OcHoBHOE CoICpPKaHuE

=

TeopeTnueckoe odyueHue:

=

Knerounas teopus (T. IlIBann, M. lIneiinen, P. Bupxos). OCHOBHbIE OT0XKEHUS COBPEMEHHON KJIETOYHON
Teopuu. THUIIBI KIETOK: SyKapuOTHUYECKasl U IpoKapuoTnyeckas. CpaBHUTEIbHAS XapaKTEPUCTUKA KIIETOK
9YKapuoT (pacTUTENbHOM, JKUBOTHOM, TpuOHOI). CTpoeHHEe MpoKapuoTUYecKoi kineTku. OcoO0eHHOCTH
CTpOEHUs TeTepoTpo(HOM 1 aBTOTPOPHOM NMPOKAPHOTHUECKUX KIETOK. CTpoeHHe Mmi1a3MaTHUeCKON
MeMOpaHbl. TpaHCIOPT BEUIECTB Yepe3 MIa3MaTUYECKyI0 MEMOpaHy: NaCCUBHBIM U aKTUBHBIN. DHJIOIIUTO3:
NUHOIUTO3, paronnTo3. Jk30uuTo3. O60I0UKa WK KIeTouHas cTeHKa. CTpyKTypa U QYHKIUHU KIETOYHON
CTEHKHU pacTeHuM, rpu0oB

\S]

[utonnasma. [{uto3oms. utockener. OnHoMeMOpaHHBIE OPTraHOU B KIIETKU: SHAOIIIa3MaTHUECKas CETh
(BIIC), anmapat 'obaKH, TU30COMBI, TIEPOKCUCOMBI, BAKYOJIU PACTUTENBHBIX KJIeTOK. CTpoeHHE U
GbyHKIIMY OJHOMEMOpPaHHBIX OpraHou 0B KieTku. Kierounslit cok. Typrop.

[ToryaBTOHOMHBIC OPTAHOUIBI KJICTKU: MUTOXOHIPHH, TUTACTHIBI: XJIOPOIUTACTHI, XPOMOILIACTHI,
JIEMKOTIIACThI, X CTpOeHUE U PyHKIUU. SIepHBIH anmnapar KJIeTKU, CTPOeHHE U (HYHKITUH.
HememOpaHHBIE OpraHOUIBI KIIETKH: PHOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIH IIeHTpP. OpraHow bl
JIBUKCHHS: pEeCHUYKU ¥ KTyTUKU. CTpoeHue  QyHKIINHU HeMeMOPaHHBIX OPTaHOUIOB KIETKH

JlaGopaTopHble 3aHATHA:

JlaGopaTtopHnast pabota «CTpoeHue KIeTKH (pacTeHUs, )KUBOTHBIC, TPUOBI) U KJIIETOYHBIC BKITFOUCHUS
(kpaxmaii, KapOTHHOHIBI, XJIOPOILIACTHI, XPOMOTLIACTHI )

[TproOpeTeHue OmnbITa MPUMEHEHHUS TEXHUKH MHUKPOCKOTTUPOBAHUS TIPH BBHITIOTHEHUH TA00OPATOPHBIX padoT.
[TonroroBka MUKpoOMpenapaToB, HAOIIOACHHUE C TOMOIIbI0 MUKPOCKOIIA, BHISIBIICHUE PA3TUYUA MEXIY
U3y4aeMbIMH 00BEKTaMH, HHTEpIpeTanys HaOI01aeMbIX IBICHHUH, ()OPMYIHPOBAHUE BHIBOJIOB

JlaboparopHas padota «IIpoHuiaeMocts MeMOpaHBbI (TUTA3MOIU3, ACTIIIA3MOIIN3))»
[TproOpereHue onbITa MPUMEHEHHSI TEXHUKA MUKPOCKOITMPOBAHHUS ITPH BBIMTOJTHEHUH Ja00paTOPHBIX PadoT.
[TonroroBKa MUKpOMpENnapaToB, HAOTIOACHUE C TOMOIIBIO MUKPOCKOTIA, BHISIBICHUE PA3ITUIHA MEKIY

OK 01
OK 02
OK 04




U3y4aeMbIMH 00bEKTaMH, HHTEpHpEeTanys HaOI01aeMbIX SBICHHH, (POPMYITHPOBAHUE BHIBOJIOB

Tema 1.5.
CrpykTypHO-
(GyHKUMOHAIBbHBI
e pakTopsl
HACJIeACTBEHHOCT
u

OCHOBHOe co/Iep:KaHue

=

TeopeaneCRoe oﬁyqe}me:

\9)

Crpoenne xpoMocoM. XpOMOCOMHBII HAOOP KJIETOK, TOMOJIOIMYHbIE U HErOMOJIOIHYHBIE XPOMOCOMBI,
rarmioniHbIi 1 qurutonanbiil Habop. Hyknennossie kuciotel. JIHK u PHK. Ctpoenue HykIeMHOBBIX
kucinoT. Hykneoruasl. Kommuiemenrapusie azotuctsie ocHoBanus. [IpaBuio Yapradda. Crpykrypa JHK —
nBoiiHas cripaib. MectoHaxoxaenue u ononorndeckue pynkuun JJTHK. IHK-skcnepruza. Bunst PHK.
Oyukuuu PHK B kitetke

IIpakTH4yecKue 3aHATHS:

Pemenne 3amaq Ha ONpeCaACIICHNUEC MOCICA0OBATCIbHOCTH HYKJIICOTHI0B

OK 01
OK 02

Tema 1.6.
IMpoueccsl
MATPHYHOTIO
CHHTEe3a

OcCHOBHOe co/Iep:KaHue

TeopeaneCKoe oﬁyqelme:

\S]

Matpuunstii cuntes JJHK — pennmukanus. puanune! perumkannn JIHK. Mexanusm pennmukanuu JJHK.
Penapanus JIHK (nopenniekarruBHas, noctperuiekatuBHast). Peakuun matpudHoro cunTesa. [Ipuniun
KOMIUIEMEHTAapHOCTH B peakuusax matpuyHoro cuntesa. JJHK u rensl. ['eneTnuecknii Koz, ero cBoiicTaa.
Tpanckpunuus — Matpuunblii cunte3 PHK. Tpancnsanus u e€ stansl. YcnoBus OnocuHresa Oenka.
Crpoenune T-PHK 1 koaupoBanne aMMHOKUCIOT. Posib pubocoM B 6GuocuHTe3e Oenka

HpaKanecm[e 3AHATHUA:

Pemienue 3aga4 Ha OMpeACIICHUEC MTOCIICAOBATCIIBHOCTH aMUHOKHUCIIOT B MOJICKYJIC Ocka.
Pemenne 3a1a4 Ha ONpCACIICHNUEC MMOCIICA0BATCIbHOCTH aMUHOKHCIIOT B MOJICKYJIC OeJka B cirydac
N3MCHCHUS MOCJICAOBATCIIBHOCTU HYKJICOTHIOB I[HK

OK 01
OK 02

Tema 1.7.
HekJjerouHnlie
(opmbI KU3HU

OcHoBHOE conep:kaHue

Teopernyeckoe o0yueHue:

\S]

Bupycsl — HeksieTouHble (POPMBI )KU3HU U 00JIUTaTHBIE Mapa3uThl. CTpPOEHUE MPOCTHIX U CIOKHBIX BUPYCOB,
petpoBupycoB, 0akTepuodaros. XKuznennsnii nuki JJHK-conepxxamux Bupycos, PHK-conepxamux
BUpPYCOB, OakTepuodaros. BUY, renatut yenoseka.

bakrepun. OOmias xapaktepuctuka. [lonstue mramMm. Bupycel u 6aktepun: cXoJICTBA U pa3Iuuusl

IIpakTHYecKkHe 3aHATHA:

Bupycublie u 6akTepuanbHbie 3a00eBanus. OOIIMe MPUHIIAITBI UCTIOIB30BAHUS JIEKAPCTBEHHBIX BEIIECTB.
Oco0eHHOCTH TPUMEHEHUST aHTUOUOTHKOB.

[IpencraBneHne yCTHBIX COOOIIEHHH ¢ TIPE3eHTAINEH, TOATOTOBIECHHBIX 10 TIEPEYHIO UCTOYHUKOB,
PEKOMEHIOBAaHHBIX MPEMNOJIaBaTeIeM

OK 02
OK 04

Tema 1.8.

OCHOBHOe co/iep:KaHue

OK 02




OO0MeH BelIecTB U

TeopeaneCRoe oﬁyqe}me:

NpeBpalleHue AcCUMMIIAIMS U AUCCUMMIISLMS — JIB€ CTOPOHBI MeTabonu3Ma. Turbsl oOMeHa BelecTB: aBTOTPOGHBIN U 2
JHEPrUH B KJIETKe | reTepoTpodHbIi, a3po0HBIN 1 aHa’pOOHBINA. DHEpreTHuecKoe odecneueHne KIeTku: npespamienne ATO B
oOMeHHbIX nporeccax. DepMeHTaTUBHBIN XapakTep peakluil KIETOYHOI0 MeTadoIu3Ma
[TepBUYHBII CHHTE3 OPraHMYECKUX BEIIECTB B KieTKe. [Inactudyeckuit oOMeH. @OTOCHHTE3. XEMOCHHTE3. 2
AHa3poOHBII 3HEpreTHueckuii 0OMeH. AHa’poOHbIE OpraHu3Msbl. bpokeHue, aBTOTpo(HBINH U
reTepoTpOoQHBIN TUI TUTAHUSI. AHA3POOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOJIOTUH. DTaIlbl
SHepreruyeckoro oomena. ['nukonns. buogornueckoe oKUCICHHUE, MM KIETOYHOE JIbIXaHHUe
Tema 1.9. OcHOBHOe co/iep:KaHue 2
Ku3HeHHBbIH Teopernueckoe o0yueHue: 2
LIMKJI KJIeTKH. Knerounslii iuki, ero nepuoasl U perymsuus. [lepuoas unrepdassl ux ocodennoctu. Auddepenunanus
Muro3. Meiio3 KJIETKH M apecT KJIETOYHOro nukia. [lenenue kiuerku — muto3. CTaguu MUTO3a U IPOUCXOISIINE MTPOIIECCHI. OK 02
Kapunokunes u nuroknHes. buonornueckoe 3HaueHne MuTO3a. Meio3 — peIyKIIMOHHOE JAEJIEHUE KIIETKH. OK 04
Cranuu meiio3a. Meiio3 — 0CHOBa MOJIOBOTO pa3MHOKeHHs. [loBeieHre XpoMocoM B MeHo03e.
Kpoccunrosep. buonornyeckuii cmbici Meiiosza. D¢ ¢dexTsl Meiioza. Melio3 B )KU3HEHHOM LIUKJIE
OpraHU3MOB
KonTpouabnas padora 2
MoneKynsapHbId YPOBEHb OpraHU3allii JKHUBOTO
Pa3nes 2. Ctpoenue u yHKIIMH OPraHu3Ma 44
Tema 2.1. Conep:xanue 6
Crpoenne IIpodeccnoHaNbHO-0PHMEHTHPOBAHHOE COJICP/KAHME TEOPETHYECKOr0 00y4eHust 4
OpraHu3ma OpnokileTouHble opranu3Mel. KonoHuanbHble Oprann3Mbl. MHOTOKIIETOYHBIE OpraHu3Mbl. B3anMocBs3b
qacTell MHOTOKJIETOYHOT0 opranusma. @yHkius. Opranbl ¥ CUCTEMBI OpraHOB. AIIIapaThl OPraHoOB.
["omeocTa3 opraHu3Ma u ero nojiep>kKaHue B MPOLECCe KU3HEIEeATEIbHOCTH.
DyHKIHOHAIbHAS cucTeMa opraHoB. TkaHu pacTeHui. TkaHM KUBOTHBIX U YenoBeKa. Opransl pacTEHUN. OK 02
OpraHbl ¥ CUCTEMBI OPTaHOB )KUBOTHBIX U YEJIOBEKA. 3HAUEHUE OIIOPbI, IBUKEHUS, IUTAHUS, IbIXaHNUS, OK 04
TPAHCIIOPTA BEUIECTB, BBIACIEHUS, 3aIIUTHI. 3HAUEHNE POSBIEHUS Pa3IpaKUMOCTH U PETYJISLUN 4

*B Tom uuncJe:

Jns mpodeccuit/cnenuanbHOCTEH, CBSI3aHHBIX ¢ 00BEKTOM M3ydeHHUs “‘PacTeHus” TeopeTuuecKuii MaTepuan
Tembl “CTpoeHne opranu3ma’ u3ydaeTcs yriyoJeHHO Ha IpUMepe OpraHnni3Ma pacteHuid. Tkanu, opraasl 1
CHCTEMbI OPI'aHOB YEJIOBEKA U KHUBOTHBIX pacCMaTPUBAIOTCS 0030pHO

Jns nmpodeccuit/ciennanbHOCTEH, CBA3aHHBIX C 00BEKTOM H3yueHHs “JKHMBOTHBIE” TEOPETHUECKHI
Martepuai TeMbl “CTpoeHue opraHuzMa’ U3y4aeTcs yriyoJieHHO Ha IPUMEPE OPTraHu3MOB )KHBOTHBIX.




TKaHu, OpraHbl U CUCTEMBI OPIAaHOB PACTEHUH M YEJIOBEKA paCCMaTPUBAIOTCSI 0030pHO

OcHoBHOE COACPKAHMNE NTPAKTHYCCKOI'O 3AaHATUA

[\8}

Teopus KJIOHANBHO-CENEKTUBHOrO uMMyHHUTeTa I1. Dpnuxa, .M. Meunukosa. MHdekunonnsie
3a0os1eBaHus U anuAeMus. BaxkHelye snuieMun B HCTOPUHU YeoBedyecTBa. BakiuHanus kak
npodunaKkTuka HHPEKIIMOHHBIX 3a00ICBAHMIA.

[TpencraBiaeHne yCTHBIX COOOLIECHUI ¢ Mpe3eHTanuell, oArOTOBJISHHBIX 10 MePEUHI0 UCTOYHUKOB,
PEKOMEHIOBAaHHBIX MPENOAABATEIIEM

\9)

Tema 2.2.
®opmbl
Pa3MHOKEHHUs
OPraHu3MOB

Conep:kanue

IpodeccHnoHATBLHO-OPHMEHTHPOBAHHOE COIePKAHHE TEOPETHYECKOr0 00yUeHusl

[\

®DopMBbI pa3MHOKEHHUST OpraHu3MOB. becronoe 1 moaoBoe pa3sMHOXKEHHE. BHUIIbI 0€CTIOI0r0 pa3MHOKEHUS
MIPOCTOE JieNIeHNe Ha/IBOE, IOYKOBaHHE, Pa3MHOKEHUE CIIOPaMHU, BETETATUBHOE Pa3MHOXKEHHE,
dbparmenTanus, KaoHupoBanue. [1onoBoe pazMHOXKEHUE.

*B Tom uncJe:

Jlns npodeccuii/criennanbHOCTEH, CBSI3aHHBIX C 00BEKTOM H3yueHus ‘“‘PacTeHus’” TeopeTHUecKuil MaTepuan
TeMbl “DOpMBI PA3MHOXKEHUSI OPraHU3MOB™ U3y4yaeTcs yrilyOJIeHHO Ha IpuMepe OpraHu3Ma pacTeHuil.
Pa3mHOXkeHue yenoBeka 1 KUBOTHBIX PACCMaTPUBAIOTCS 0030pHO

Jns npodeccuit/cennanbHOCTEH, CBA3aHHBIX C 00BEKTOM H3ydeHUs “JKMBOTHBIE” TEOPETHUECKUIL
MaTepuai TeMbl “DopMbl pa3MHOKEHHSI OPraHU3MOB™ U3y4aeTcsl yIIIyOJIEHHO Ha IPUMEPE OPraHu3MOB
KUBOTHBIX. Pa3MHOKeHHE pacTeHU U YeIoBeKa pacCMaTPUBAIOTCA 0030pHO

OK 02

Tema 2.3.
OnTorenes
ZKUBOTHBIX U
yeJI0BeKa

OcHoBHOE COoICPKaAHUE

=

Teopernueckoe o0yueHune:

N

["amerorenes y )xuBoTHbIX. CriepMaToreHes u oorenes. CTpoeHHe MOJOBBIX KIETOK. OIIOA0TBOPEHNE U
SMOpHOHANILHOE pa3BUTHE KUBOTHBIX. [lapTeHoreHe3. OmOpuorenes (Ha npuMepe JaHieTHuka). Ctaguu
sMOpuoreHes3a

[\

Poct u pa3Butue xxuBoTHBIX. [locTamMOpronansHbIi epuoa. [Ipsimoe u HenpsiMoe pazsutue. Pazpurtue ¢
MeTaMop(h030M y OECIIO3BOHOUHBIX M TO3BOHOYHBIX KUBOTHBIX. CTaIuM MOCTIMOPHOHAIBHOTO Pa3BUTHS Y
JKUBOTHBIX U 4yesoBeka. [leproapl oHTOreHe3a yenoBeka. buoiorndeckoe crapeHue u CMepTh.
I'epoHTONOTHS

OK 02
OK 04

Tema 2.4.
OHToOrenes
pacTreHuii

OCHOBHOe co/Iep:KaHue

[\8)

TeopeTnueckoe o0yueHune:

[\9)

"ametodut u cnopodut. PazmMHo)KeHre 1 pa3BUTHE BOJOpOCiei. Pa3MHOXeHHE U pa3BUTHE CITIOPOBBIX
pacteHuil. Pa3MHOKEHHE U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. Ilepuonasl OHTOreHe3a pacTeHUI

OK 02
OK 04

Tema 2.5.

OCHOBHOe co/iep:KaHue

OK 02




OcHOBHBIE
MOHATHSA
reHEeTUKHU

TeopeaneCRoe oﬁyqe}me:

['eHeTHKa Kak HayKa O HACJIEACTBEHHOCTH U M3MEHYMBOCTH OpraHu3MoB. OCHOBHBIE TEHETUYECKUE TIOHATHUS
U cuMBOJIBL. ['eH. 'eHoTun. @eHotu. AenbHble reHbl. AJIbTepHaTUBHbIC IIPU3HAKU. JJOMUHAHTHBIN 1
peuieccuBHbIN npu3Haku. ['omo3urora u rereposurora. Yucras nunust. [ mépuasl. OCHOBHbIE METO/IbI
TeHETUKHU: THOPUIOIOTUIECKUN, IIUTOJIOTHIECKUE, MOJICKYISIPHO-TEHETUYECKHE

Tema 2.6.
3akoHOMepHOCTH
HaCJIeI0BAHUS

OcCHOBHOe co/Iep:KaHue

=

TeopeaneCKoe oﬁyqelme:

\S]

3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akonbl I'. Mennena: Monorubpuanoe ckpemuBanue. [IpaBuio
JOMUHUPOBaHUA. 3aKOH €JMHOO0Pa3Hs NEPBOT0 MOKOJEHHs. 3aKOH pacIlleIICHUs IPU3HAKOB.
[luronornyeckre OCHOBBI MOHOTHOPUIHOTO CKpeIBanus. [ More3a YMCcTOTH TaMeT. AHATU3UpYOLIee
ckpemBanue. JurndpuaHoe ckpemuyBanue. 3aKOH HE3aBUCUMOTO HACIICIOBAHUS PHU3HAKOB.
[TonuruOpuaHOE HACIEOBAHHUE M €r0 3aKOHOMEPHOCTH

IIpodeccrnoHaIbHO-OPHMEHTHPOBAHHOE COJAECPKAHUE TPAKTHYECKOI0 3aHATHSA:

Pemenne 3aa4 Ha OonpeaACIICHUE BEPOATHOCTH BO3SHUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB ITPHU MOHO-, U~
, HOJ'II/II‘I/I6pI/II[HOM 1 aHAJIMBUPYIOIICM CKPCINMBAHUHN, COCTABJICHUEC I'CHOTHITMYCCKUX CXEM CKPCIINBAHUSA

*B Tom uucJe:

s npodeccuit/cnennanbHOCTER CBSI3aHHBIX ¢ 00beKTOM n3yueHus “Pactenns” moaoop reHeTHUecKuX
3a/1a4 Ha ONpeiesieHue BEPOATHOCTH HACIIEICTBEHHBIX MPU3HAKOB [P MOHO-, 1, TOJUTUOPHUIHOM U
AQHAIM3UPYIOIIEM CKPEUIMBAaHUH Y pPaCTEHUN

Jns npodeccuii/criennanbHOCTEHN CBSI3aHHBIX ¢ 00beKTOM U3ydeHus “)KuBoTHbIE” MOAO0P FreHETUUECKUX
3aJa4 Ha ONpesieTieHne BEPOSTHOCTH HACIIEACTBEHHBIX TPU3HAKOB IPU MOHO-, JIU-, TOJUTUOPUIHOM U
AQHAIM3UPYIONIEM CKPENIMBAHUH Y )KMBOTHBIX

OK 02
OK 04

Tema 2.7.
B3aumopgeiictBue
T€HOB

OcHoBHOE coepKaHue

=

Teopernueckoe o0yueHune:

[\

I'enorun kak nenoctHas cucrema. MHOXECTBEHHOE JieiicTBre reHoB. [iteioTponust. MHOKeCTBEHHBIN
alenusM. BzaumonelictBue annenbHbIX reHoB. KogoMuuupoBanue. B3anMopaelicTBue HealenbHbIX TEHOB.
KommiemeHntapHocTs. Onucras. [lonumepus

IpodeccnoHATBLHO-OPHEHTHPOBAHHOE COIEPKAHHE MPAKTHYECKOT0 3aHATHSI:

Pemrenne 3aaa4 Ha OonmpcaAcICHUC BEPOATHOCTH BOSHUKHOBCHHUA HACIICACTBECHHBIX IIPU3HAKOB ITPHU
Pa3JIMYHbIX TUIIAX B3aUMOACHUCTBHUSI T'CHOB, COCTABJICHUC I'CHOTHIINYCCKUX CXCM CKPCIIMBAHUS

*B Tom uncJe:

* Jlnst mpodeccuit/ciennanbHOCTE CBA3aHHBIX C 00BEKTOM H3ydeHus “Pactenus” moadop reHeTHYecKux
3a/1a4 Ha ONpeJIeNICHHE BEPOATHOCTH BOSHUKHOBEHHSI HACJIEICTBEHHBIX IPU3HAKOB MPH PA3IHMYHBIX THIIAX

OK 01
OK 02




B3aUMOJICVCTBUS T'€HOB Y PACTCHUI

* [t mpodeccuii/cnenuanbHOCTEH CBI3aHHBIX ¢ 00BEKTOM M3ydeHHs ‘“JKMBOTHBIE MOJ00P TeHETHUECKHUX
3a/1a4 Ha ONpe/IeJICHUE BEPOSITHOCTH BOSHUKHOBEHUSI HACIIEICTBEHHBIX MPU3HAKOB MIPU PA3IMYHBIX TUIIAX
B3aMMOJICHCTBHS T€HOB Y )KMBOTHBIX

Tema 2.8.
CuenjieHHoe
HaCJIeIOBaHHe
NPU3HAKOB

OcHoBHoOe coep:kaHue

=

TeopeTnueckoe odyueHue:

3akons! T. MopraHa. CI_[eHHCHHOG HACJICJOBAHUC I'CHOB, HAPYUICHUC CLICTIJICHU. XpOMOCOMHaH TCOpUA
HACJICICTBEHHOCTH. | eHETHYIECKOe KapTUPOBaHHUEC XPOMOCOM. Hcnonn3oBanne KpPOCCHUHTOBEpa AJid
COCTABJICHUA I'CHCTHYCCKUX KAPT XPOMOCOM

IIpodeccHoHaILHO-OPMEHTHPOBAHHOE COEPKAHHE MPAKTHYECKOT0 3aHATHSA:

Pemenue 3amau Ha opeacIICHUC BEPOATHOCTH BOSHUKHOBCHUS HACICACTBCHHBIX IIPU3HAKOB IIPpU
CHCTIJIICHHOM HACJICAOBAHWH, COCTABJICHUEC I'CHOTUITMYCCKUX CXEM CKPCIIMBAHUA

*B Tom uncJe:

Jlnsa npodeccuii/criennanbHOCTEHN CBSI3aHHBIX C 00bEKTOM H3yueHus “‘Pactenus’” noadop reHeTHYeCKuX
3a/1a4 Ha ONPEJEIIEHNE BEPOSATHOCTH BOSHUKHOBEHNUS HACJIEICTBEHHBIX MIPU3HAKOB IIPH CLIETIJICHHOM
HAaCJIEJ0BAHUM Y PACTEHUHN

s npodeccuit/cnennanbHOCTEN CBSI3aHHBIX ¢ 00beKTOM n3ydeHus “KuBoTHBIE” MOA00p T€HETHUECKHX
3a/1a4 Ha ONpeiesieHUue BEPOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB MIPH CLETIIICHHOM
HACJICIOBaHUU Y KUBOTHBIX

OK 01
OK 02

Tema 2.9.
T'eneTnka moJa

OcHoBHOE COoICPKaAHUE

Teopernyeckoe o0yueHue:

XpOMOCOMHBIN MEXaHU3M OIpeAeNICHUs 1Moja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI! 1
reTeporaMeTHBIN mojl. ['eHeTnyeckasi CTpyKTypa MoJoBBIX XpoMocoM. HacnenoBanue npu3Hakos,
CHEIJICHHBIX C NOJIOM

IIpakTH4YecKkHe 3aHATHSA:

Pemenne 3ama4d Ha onpeacIICHUE BEPOATHOCTH BO3HUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB, CHCIIJICHHBIX C
I10JIOM, COCTABJICHUEC 'CHOTHUITMYCCKHUX CXEM CKPCHIMBAHUA

OK 01
OK 02

Tema 2.10.
I'enernka
YyeJI0BeKa

OcHoBHOE coep:kaHue

Teoperndeckoe o0yueHue:

Kapuotum yenoBeka. MeToapl N3yueHUs] TCHETUKH YEJIOBEKA: TCHEATOTHICCKUI, OITM3HEIOBbIH,
[IATOTCHETHUECKHU I, ONOXMMHUYECKUH, TTOMYJISAIIMOHHO-CTaTHCTHYeCKui. HaciiencTBenHbIe 3a001eBaHus
yeJoBeKa. | eHHbIE 1 XpOMOCOMHBIE 00JIe3HU UennoBeKka. bone3nu ¢ HaciaeaCTBEeHHOM
MPEaPaCONOKEHHOCTHIO. 3HAUCHUE MEIUIIMHCKOW T€HETUKH B TPEAOTBPAIICHUN U JICHEHUHN T€HETHYECKHUX

OK 01
OK 02




32001€BaHNUI YETIOBEKA

IIpakTHYeckHe 3aHATHA: 2
Pemenue 3a1au Ha onpeeneHne BEpOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB, UCIIOJIb3Ys 2
METO/Ibl FTCHETHKH Y€JI0BEKA, COCTABIIEHNE TEHOTUIIMYECKUX CXeM CKpeluBanus. [IpencraBiienne ycTHBIX
COOOIICHUH C MPe3eHTaIel 0 HACIEACTBEHHBIX 3a00JICBAaHHUAX YEIOBEKA
Tema 2.11. OCHOBHOe co/Iep:KaHue 4
3axonomepnoctn | Teopernueckoe o0y4ueHuHe: 2
U3MEHYUBOCTH BsanmopeiicTBre reHOTHITA M cpeibl Tpu (opMUpoBaHUU (HeHOTHIA. FI3MEHUYNBOCTS TPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHBIE IPU3HAKYU. BU/IbI N3MEHUNBOCTH: HACIEACTBEHHAs U HEHACIICACTBCHHAS.
3aK0oH TOMOJIOTHYECKUX Ps/IOB B HacheAcTBeHHOM n3MeHnunBoctu (H.W. BaBuios).
MoaudukanronHas, uim GeHoTUIInYecKas H3MEHUYUBOCTh. Pojib cpeibl B MOJU(PUKAIIMOHHON OK 01
n3meHunBocTH. Hopma peaknuu npusHaka. BapuanmoHHbsIl psj U BapHAallMOHHAs KpuBasl. XapaKTepUCTHUKA OK 02
MOJIU(PHUKAIIMOHHON U3MEHYHBOCTH OK 04
Hacnencreennas, win reHOTUNMYECKast U3MEHUNBOCTh. KOMOMHATHBHAS U3MEHUNBOCTD.
MyTannonHast U3MEHUYNBOCTh. BUIbI MyTalHii: FT€eHHBIE, XPOMOCOMHBIE, T€HOMHBIE. [IpnunHbI
BO3HUKHOBEHUS MyTalui
IlpakTHYeckHe 3aHATHIA: 2
Pemenue 3a1ay Ha onpeeneHre TUIIA MyTalMK [IPH Iepeaayde HacaeACTBEHHbIX IPU3HAKOB, COCTAaBICHHE
TEHOTUIIMYECKUX CXEM CKpELIVBaHMs
Tema 2.12. OcHoBHoOE coepxaHue 2
Cenexuust Teopernueckoe o0yueHune: 2
OpraHU3MoOB Cenexnust Kak Hayka. MeTOIbI CEIEKIIMOHHOMN paboThl. ['eTepo3uc u ero npuunHbl. ICKycCTBEHHBIH 0TOOD: OK 01
MacCOBBIA M MHUBHIyaJbHBIN. DTanbl KOMOMHAIIMOHHOM cenekuuu. CopT, mopoja, TaMM OK 02
ANTOpPUTMBI pelIeHNE 3a]1a4 Ha OIlpeieNIeHue BO3MOYKHOTO BOSHUKHOBEHMSI HACJIEICTBEHHBIX IIPU3HAKOB 110
CEJIEKIINH, COCTABJIEHNE TE€HOTUIIMUECKUX CXEM CKPELIMBaHUs
KonTtpouabHnas paéora 2
CtpoeHue U pyHKIIMH OpraHu3Ma
Paznen 3. Teopusi 3Bosounu 16
Tema 3.1. OcHOBHOE co/iepKaHue 2
Hcropus TeopeTnueckoe o0yueHune: 2 OK 02
3BOJIIOIIMOHHOTO [TepBbie 3BOIIOIIMOHHBIE KOHIENIMH. ['pagyanuctuyeckas sBomonnonHas konuenuus JK.b. Jlamapka. OK 04
y4eHHs JBmwxynme cuibl 3Bosmonnu. Kpearponusm u tpanchopmusm. Cucremaruka K. JIunnes u e€ 3HaueHue amis




(GhOopMUPOBAHUS UCH IBOJFOIIH

[Tpenmocbuiku BOSHUKHOBEHHS TapBUHU3MA. DBOIIOLMS BUIOB B IIpupoae. boprOa 3a cyiiecTtBoBaHuUE.
EctectBenHsIit 0TOOp. [luBepreHius Npru3HakoB U BU000pa3oBanrue. OCHOBHBIE MOTOXKCHHS
cuHTeTnyeckoi Teopuu 3Botoiuu (CTD). Poib 3BoMOIIMOHHON TeopuH B POPMUPOBAHUN HAYIHOU
KapTHUHBI MUpa

Tema 3.2.
Muxpo3Boaonus

OcCHOBHOe co/Iep:KaHue

TeopeaneCKoe oﬁyqelme:

\S]

MuKpO3BOIIONMSA U MAaKPO3BOJIIOLUS KaK 3TaIlbl 9BOJIIOLIMOHHOIO Ipouecca. ['eHeThuecKkne OCHOBBI
3BOJIOLIMU. MyTanuu 1 KOMOMHAIUK KaK JIEMEHTapHbII 3BOIIOIUMOHHBIN MaTtepual. [lonynauusa kak
3JIEeMEHTapHasl €IMHULA 3BOIIOLIH.

JBmxymme cuibl ((hakTophl) SBOITIONMHA. MyTallMOHHBIA MPoIlece 1 KOMOMHATUBHAS H3MEHYHBOCTD.
Murpanus. M3omsuus nonyasiuii: reorpaguueckas (IpocTpaHCTBEHHAs ), OMoI0ruyecKast
(penpoayKTUBHAs).

EcrectBeHHbIi 0T00p — Hanpassomuil pakrop 3BoroIK. bopr6a 3a cyliecTBOBaHHE KaKk MEXaHU3M
JEICTBHS €CTECTBEHHOr0 0TOOpa B nonyasuusax. Bun u ero kpurepun (nmpusHaku). BunooOpazoBanue kax
pe3yJIbTaT MUKPOIBOJIIOLIMH

OK 02

Tema 3.3.
MaxkpodBoonus

OcHoBHOE COoICPKaAHUE

TeopeTuquKoe oﬁyqelme:

\S]

MakposBomonus. @opMbl 1 OCHOBHBIE HanpaieHus Makpossomonuu (A.H. Ceseprios). [lytu
JTOCTIKEHHST OMOJIOTHUYECKOT0 Mporpecca: apoMopdo3, uanoaanTtaius, oomas aereaepamusi. MeTo s
U3y4EeHHs] MAaKpOIBOJIOLUH. 3aKOH 3apobiieBoro cxozactsa (3akon K. bapa). buorenernueckuii 3akon (9.
I'exkenpb, @. Miomiep). Ob6mme 3aKk0HOMEPHOCTH (TIpaBHIIa) YBOJIFOIIUN

OK 02

Tema 3.4.
Bo3uukHoBeHHE U
pa3BUTHE KU3HU
Ha 3emJie

OcHoBHOE cogepKaHue

=

Teopernyeckoe o0yueHue:

N

I'unote3sl u TCOPHUU BOSHHUKHOBCHUS )KU3HU HA 3emie: KpCalluOHN3M, CaMOIIPpOU3BOJILHOC (CHOHTaHHOC)
3apOKACHUEC, CTAHUOHAPHOE COCTOAHUE, ITAHCIICPMMUI, 6uomnos3. Hagano OpFaHH‘ICCKOﬁ OBOJIOIHMH.
ITosiBneHue INEPBLIX KJICTOK. 9BOJ’IIOI_II/ISI MeTaboau3Ma. 3BOJIIOL[I/I$I INEPBLIX KIJICTOK. HpOKapI/IOTBI n

OYKapHOTHI. Hponcxomneﬁne MHOT'OKJICTOYHBIX OPraHU3MOB. Bo3uukHOBEHHE OCHOBHEIX oapCTB 3YKapHuoT.

OCHOBHBIC YCPTHI 5BOJIONHH PACTUTCIIBHOI'O MHPA. OCHOBHBIE YCPTHI 5BOJIONUHN ) KUBOTHOI'O MUpa

[\

IlpakTnyeckne 3aHsiTHA:

HpeI[CTaBJIGHI/IG YCTHOT'O COO6IJ.[€HI/IH H JICHTBI BDCMCHH 110 OCHOBHBIM 3TallaM BO3BHUKHOBCHUS U pa3BUTHUA
KUBOTHOT'O U paCTUTCIIBHOI'O MHpa, IMMOATOTOBJIICHHBIX 110 IEPEYHIO HCTOYHHNKOB, PEKOMCHIOBAHHBIX
mpernoaaBaTciicM

OK 02
OK 04




Tema 3.5. OcCHOBHOe coJiep:KaHue 4
IIpouncxoxnenne | Teopermyeckoe o0yueHue: 2
yeJioBeKa — AHTponosiorus — Hayka o yesoBeke. CucreMaTH4ecKoe IoJI0KeHueE yenoBeka. CX0ACTBO YETIOBEKA C
aHTpoOMNoreHe3 KUBOTHBIMU. OTINYUS YeJIOBEKa OT KUBOTHBIX. [IpsIMOX0KIeHIE 1 KOMIUIEKC CBSI3aHHBIX C HUM
NpU3HAKOB. Pa3BuTHE TOIOBHOTO MO3ra ¥ BTOPOW CUTHAJIbHOU crcTeMbl. COOTHOIIEHUE OMOJIOTMYECKUX U
COITMATBHBIX (haKTOPOB B aHTPOIIOTCHE3E OK 02
OCHOBHBIE CTaJIH aHTPOTIOTeHe3a. J[pHonHUTeKN — MPEIKU YeI0BeKa M YeIOBEKOOOPa3HBIX 00€3bsH. OK 04
[IpoToanTpon — npeAiecTBEHHUK YelloBeKa. ApXaHTpoI — ApeBHeHii yenoBek. [laneoantpon — apeBHUi
yesioBeK. HeoaHTpor — yenoBek COBPEMEHHOIO THIA. DBOJIIOLUS COBPEMEHHOT'O YEJI0BEKA.
Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE PAChl: €BPOIEONIHAS (€Bpa3uiicKas), HErpo-aBCTpaIouIHaAS
(3KBaTOpHaJIbHASA), MOHTOJIOUIHAS (a3MaTCKO-aMepUKaHCcKasi). BpeMs u MecTo BO3HUKHOBEHUS
YeNoBeUeCKHX pac. ENMHCTBO YenoBeYecKux pac
IIpakTHyecKue 3aHATHA: 2
Bpems u myTtH paccenenus yenoBeka no miaxere.IIpucnocobaeHHOCTh YenoBeka K pa3HbIM YCIOBUSAM
cpenpl. Bimsiaue reorpadudeckoii cpeasl Ha MOp(HOIIOTHIO M (PU3HOIOTHIO YeTI0BEKa
3amuTa JIEHT BpeMEHH U MEHTAJIbHBIX KapT B JOpMaTe YCTHOTO COOOILEHUS, TOATOTOBICHHBIX 0 IEPEUHIO
WCTOYHHUKOB, PEKOMEHOBAaHHBIX MTPEI0IaBaTeNIeM
KouTtpoubHasn 2
TeopeTnueckue acrekThl HIBOJIOIUH KU3HHU Ha 3emiie
pabdora
Pa3nea 4. Jxosorus 26
Tema 4.1. OcHOBHOE coJiep:KaHue 2
JKOJIOTHYEeCKHUe Teopernueckoe odyueHue: 2
(pakTophI M Cpenpl 00MTaHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3IyIITHASI, TOYBEHHAs, BHYTpUOpraHu3MeHHas1. GU3uKo- OK 01
cpeAbl :KU3HH XUMHYECKHE 0COOEHHOCTH CpeJl OOMTaHUs OpraHu3MoB. [Ipucnocobienns opraHu3MoB K KU3HH B pa3HbIX OK 07
cpenax. [Tonstue sxonoruueckoro ¢akropa. Knaccudukanus sxonornyeckux paxropos. [IpaBuio
muanmyMa 1O, JInbuxa. 3akon TonepantHoct B. [lendopna
Tema 4.2. OcHOBHOE coJiep:KaHue 4
Monyasiuusi, Teopernyeckoe o0yueHue: 2
coodIecTBa, DKOJIOTHYECKast XapaKTEPUCTHKA BUJIA U TIOMYJISAIIMN. DKOJIOTHYECKash HUIIA BUAA. DKOJIOTHICCKHE OK 01
JIKOCUCTEMbI xapaktepucTuku nomymsiaun. CoolriecTa U 3kocucTeMbl. bruorienos u ero ctpykrypa (B.H. Cykades). OK 02
CBs13u MeX 1y Opranu3Mamu B OnorieHo3e. CTpyKTypHBIE KOMITOHEHTHI YKOCUCTEMBI: IPOAYIICHTHI, OK 07

KOHCYMEHTBI, peylieHThl. KpyroBopoT BelecTB U MOTOK YHEPIUU B 3KocucTeMe. Tpodudeckue ypoBHHU.
AHTpPONOreHHbIE 3KOCUCTEMBL. ATpoIKOCcCHCTEMBbl. OTIMYHUS arpO3KOCUCTEM OT OHOIeOLIEHO30B.




Yp6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI YPOOIKOCUCTEM

IIpakTHYeckHe 3aHATHA: 2
Tpoduueckue nenu u cetu. OCHOBHBIE MOKA3aTENN SKOCUCTEMBI. bruomacca u mpoayKIus. DKOJOTHYECKUe
NUpaMuJIbl yucell, buomaccsl ¥ 3Hepruu. [IpaBuiio nupaMuabl SHEPrHH.
Pemienne npakTHKO-OpPUEHTHPOBAHHBIX PACYETHBIX 33aHUH 110 MIEPEHOCY BEIECTBA U SHEPTUH B
9KOCUCTEMAX C COCTaBJICHHE TPO(UUECKUX LIeTel 1 mupaMu OMOMACChl U YHEPTUU
Tema 4.3. OcHOBHOE co/iepKaHue 4
buocdepa - Teopernueckoe o0yueHnue: 2
rjio0ajabHas buocdepa — xxuBas obonouka 3emnn. Pazsutue npeacrasnenuit o 6uochepe B Tpynax B.M. Bepuanckoro.
IKOJOTHYECKAsI Obnactu 6uocdeps! u e€ coctas. JKuBoe BemecTBo 6nochepsl U ero QyHKINH OK 01
cucreMa 3aKOHOMEPHOCTH cyliecTBoBaHus 6nochepsl. OcodeHHOCTH OHOChepsl Kak rI00albHON 9KOCUCTEMBI. OK 02
Junamudeckoe paBHOBecHe B Onocdepe. PurmMudnocTs siBjenuit B Onochepe. KpyroBopots! BemecTs u OK 07
OMOreoXMMHYECKUE IUKIIBL. [ 106aIbHbIe 9K0IOTHYeCKHEe MPO0IeMbl COBPEMEHHOCTH U MYTH WX PEIICHHSI
IIpakTHyecKue 3aHATHA: 2
Perenne nmpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 3a7[au Ha OIpeieleHHe TUIONIaAd HACaXKISHUH IS
CHIDKEHHSI KOHIICHTPAIIMHU YTIIEKHCIIOTO ra3a B aTMoc(epe CBOero pernoHa MpoKUBaHHSI
Tema 4.4. OcHOBHOE coJep:KaHue 4
Bausinue TeopeTrnueckoe odyueHue: 2
AHTPONMOrEeHHBIX | AHTpPONOIreHHbIE BO3/AEUCTBUS Ha Ouochepy. 3arpsa3HeHMs KaKk BUJl aHTPOIIOT€HHOI'O BO3AEHCTBHS
¢pakTopoB Ha (xumuueckoe, puzuueckoe, b6uonocuyeckoe, OMxo0bl NPOU3EOOCMBEA U nompeodenus). AHTPONOTEeHHbIE OK 01
onocepy BO3/IelicTBUS Ha aTMocdepy. BosnelicTBus Ha runpocdepy (3aepsaznerus u ux uCmoyHuKuy, UCMOUJeHUs. OK 02
600). BoznelictBus Ha nutocdepy (decpadayus noussl, 8o30elicmeaue Ha opHble NOPood, Heopa). OK 04
AHTpPOTIOTEHHBIE BO3/IEHCTBUSI HA OMOTHYECKHE COOOIIECTBA (1eca u pacmumenvhble co0OWecmaa, OK 07
HCUBOMHDBIU MUD) K 2.2
IIpodeccHoHaTBbHO-OPHMEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHS: 2 '
Penienne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUH 110 COXPAHEHUIO MPUPOIHBIX PECYPCOB CBOETO
pETHOHA TPOKUBAHHSI
*B Tom uuncie:
st mpodeccnit/cnenuanbHOCTEH CBI3aHHBIX C CEITbCKUM XO03SHCTBOM MPAKTUKO-OPHEHTHPOBAHHOE
pacyeTHOe 3aJaHHe MO OlIeHKEe OajJaHca OPraHMYeCcKOro BEIIECTBA MTOYBHI
Tema 4.5. OCHOBHOe co/iep:KaHue 10
Bausinue Teoperndeckoe o0yueHue: 4
COUAaJIbHO- 3J:[op0131>e 1 €T0 COCTaBJIAIOIINE. CDaKTOpLI, MOJIOJKUTEJIbHO ¥ OTPHULIATEIIbHO BIMSIOIINE HA OPTaHU3M 2




IKOJIOTHYECKHUX
¢akTopoB Ha
310pOBbeE
yeJjioBeKa

4eJoBeKa. BpeaHble MPUBBIYKY: MOCIEACTBUSA U nTpoduiakTuka. [Ipodiema TeXHOTeHHBIX BO3ACHCTBHIMA Ha
3JI0pOBbE YEJIOBEKa (JIEKTPOMArHUTHBIE OIS, ObITOBAsE XUMUS, U30BITOUHBIE IIYMBbI, paJualys 1 T.I1.).
Ananranys opraHu3Ma 4ejaoBeka K (hakTopam OKpY>KarolIei cpe/ipl. 3aluTHRIE MEXaHU3Mbl OpraHUu3Ma
YeJi0BeKa. 310pOBbE U pabOTOCIOCOOHOCTB.

[Tpununs! popMHupoBaHus 3A0poBbecOeperaroero noseaeHus. Gusnyeckast akTUBHOCTD U 3/10POBbE.
['pynnsl 310poBbsi. OCHOBBI 3aKaIMBaHUsl. buoxuMHUUuecKkne aceKTsl palMoHaNbHOro nutanus. [Ipasuiia
0€30I1aCHOT0 MCIIOJIb30BaHMS OBITOBBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB

IIpakTH4yeckue 3aHATHS:

OmnpeieneHne CyTOYHOIro paliioHa TUTAHUS

COSI[aHI/Ie HHHHBHHyaHLHOﬁ IMaMATKH 11O OpraHru3alinun paHHOHaHBHOﬁ Q)HSHHCCKOI;’I AKTUBHOCTH

IpodeccnoHATBLHO-OPHEHTHPOBAHHOE COIeP:KAHME JIA00PATOPHOI0 3aHSITHS

N (|| &

JlabopaTtopHast pabora:

1. JlaGopaTtopHas pabora «BiusHue abnoTuyeckux (pakTOpOB Ha yesloBeKa (HU3KHE U BBICOKHE
TEMIIEPATYPHI)»

N3y4yeHne MeXaHU3MOB aJanTallii OpraHu3Ma 4ej0oBeKa K HU3KMM U BBICOKMM TEMIIEpAaTypaM U
00BsICHEHHUE MOTYYEHHBIX PE3yJIbTaTOB U (POPMYITHPOBAHUE BHIBOAOB (IMCHbMEHHO) C UCIIOJIb30BAHUEM
HAy4YHBIX TIOHATUHN, TEOPUH U 3aKOHOB

*B Tom 4nciie Ha BbIOOP 00pa30BaTeILHOI OPraHU3alNM:

B kauecTBe TPUTTEPOB CHUKAIOMINX PAOOTOCIIOCOOHOCTH HCIIONIB30BATh YCIOBUS OCYIIIECTBICHHS
poeCCHOHAIBHON JESTENBHOCTH: IIIyM, TEMIIepaTypa, pusnyeckast Harpy3Ka u T.J1.

OK 02
OK 04
OK 07

KonTtpoJsbnas padora
TeopeTnyeckue acreKThl YKOJIOTHI

IIpodeccrnonaIbHO-OPHMEHTHPOBAHHOE COAEPKaAHUE (COAep:KaHUe MPUKJIATHOTO MOAYJISA)

Pasnea 5. buoJsorust B ;Ku3Hu

Tema 5.1.
BbuorexHosoruu B
JKHU3HHU KaXKI0T0

Conep:xanue

Teopernueckoe o0yueHune:

buotexHonorus kak Hayka U mpou3BoACcTBO. OCHOBHBIE HANPABJICHHSI COBPEMEHHON OMOTEXHOJIOTHH.
Mertoap! OnotrexHonoruu. O0beKTbl OMOTEXHOIOTHH. DTHKA OMOTEXHOJIOTUYECKUX U TeHETHUECKUX
sKcriepuMeHToB. [IpaBuia morcka u aHanu3a OMO3KOJIOTHYEeCKON HH(POPMAIIUU U3 PA3IUYHBIX HCTOYHUKOB
(HayyHast 1 yuyeOHO-Hay4YHasl JTUTEPaTypa, CpesICTBA MacCOBOI nHGopMaIu, cetb IHTEpHET U pyrue)

(O] SR N e )

IIpodeccHoHATBLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHS:

Keiicpl Ha aHanm3 nHGOPMALIMU O HAYYHBIX JOCTHKEHHUAX B 00JIACTH T€HETHUECKUX TEXHOJIOTHIHA,
KJICTOYHOW WH)KEHEPHUH, MUIIEBBIX OMOTEXHOJIOTHI. 3aIuTa Kelca: MpeACTaBICHUE Pe3yIbTaTOB PEIICHHS

OK 01
OK 02
OK 04




KEWCOB (BBICTYIIJIEHUE C TPE3ECHTAIMEN )

Tewma 5.1 obOs3aTenbHa A1 U3yYEHUsS CTYACHTaAMH BCeX Mpodeccuii/crnenuanbHOCTeH

*Tema 5.2. BHOTeXHOJIOTHM M PACTEHHUSA 4
Tema Conep:kanue 4 OK 01
5.2.buorexHosiorn TpaKkTHYecKHe 3aHsI THS: 4 OK 02
H H pacTeHHS Pa3BuTHe OMOTEXHOJIOTUH C UCIIOJIB30BAHUEM PACTEHUN, IPUMEHEHUE MPOJTYKTOB OMOTEXHOJIOTUHU B )KU3HU 2 OK 04

4eJI0BEKa, MIOMCK M aHAIN3 HH(POPMALUU U3 PAa3IMYHbIX HCTOYHUKOB (Hay4Has U yueOHO-Hay4Has [K2.2

JUTEparypa, CpeaCcTBa MacCOBOM nHpopmanmu, cetb IHTEpHET U 1pyrue) 1K'2.3

Kelicbl Ha aHAJIN3 HHPOPMALIMU O Pa3BUTUU OMOTEXHOJIOTHI ¢ HCIOJIB30BAHUEM pacTeHuil (110 rpymmam) [K 2.7

3amura keiica: [Ipencrapienne pe3yabTaToOB pelIeHUs KEHCOB (BBICTYIUICHUE C MPE3EHTAIEH ) 2
Paznen 6. buoskojornyeckue ucciae10BaHusA 14 OK 01
Tema 6.1. OcCHOBHOe co/Iep:KaHue 4 OK 02
OcHoBHBIE TeopeTnueckoe o0yueHue: 2 OK 04
METObI HayunsbIit MeTos. MeTob! OM03KOIOIMYECKHX HCCIeIOBAaHNMN: T0JIEBbIE, 1a00paTOpHBIE, 2 OK 07
0M0IKOJIOTHYECKH | HKkcrepUMeHTalbHbIE. MOHHTOPUHT OKPYKAKOIIEi cpe/ibl: TOKaIbHBIH, PErHOHABHBIN 1 TI106aIbHBII
X MCCJIe10BaAHMI Mertobl norcka, aHaau3a 1 00paboTKH HHPOPMAILIMU O IPOEKTE B PA3IUYHBIX HCTOUHUKAX

JlabopaTopHble 3aHATHSA: 2

[TocraHoBKa 11€11M, 3a/1a4, BBIIBHKEHUE TUIIOTE3bI, TPOBEJCHUE SKCIIEPUMEHTA 10 ONPEIETICHHUIO 2

ONTUMAJIBHBIX YCIOBHH JJIs pocTa ¥ (PU3HOIOTUYECKON aKTUBHOCTH JAPOKKEBBIX KIETOK. BhisiBiIeHue

3aKOHOMEPHOCTEH, (hOpMyIHpOBaHKHE BHIBOJIOB U IIPOTHO30B.

JlaGopatopHble pabOThI Ha BBIOOP IO MUHU T'PYIIIaM:

1. BnusiHue TemnepaTypsl Ha pocTa U (PU3HOJIOTHYECKYI0 aKTUBHOCTD JIPOKKEBBIX KIETOK

2. BnusHue yrieBoJoB Ha pocTa U (PU3HOIOTHYECKYI0 aKTUBHOCTD JIPOXIKEBBIX KIETOK

3. CoueraHHOE BIUSHUE TEMIIEPATYPhl U YIJIEBOJOB HAa POCTa U (PU3UOJIOTUYECKYIO aKTUBHOCTh

JPOACGKEBBIX KIETOK

OcCHOBHOe co/iep:KaHue 10 OK 01
Tema 6.2. | IlpakTyeckoe 3aHsITHE 2 85 8421
buoskoaoruyeck | O630p TeM y4eOHO-HCCIIEAOBATEIECKUX IPOCKTOB. BHIOOp y4eOHO-HCCIIEI0BATENBCKOTO IPOCKTA 13 2 OK 07
Ui JKCIEPUMEHT | peasiokeHHbIX. DOopMUpOBaHHEe KOMAH/IbI IPOSKTA. AJITOPUTM BBITOIHEHHS IIPOCKTA. K 2.2

Kaxnas rpynna BeIOMpaeT OJJuH U3 BAPHAHTOB YUE€OHO-HCCIEI0BATEIbCKUX MIPOECKTOB! K 2: 3

1. Ouenka kadecTBa aTMOC(HEpPHOTO BO3TyXa
2. OreHka KauecTBa MOYB METOI0M (pUTOTECTHPOBAHUS




3. OrueHka KauecTBa BOJ MOBEPXHOCTHBIX BOJJOEMOB 110 OPTraHOJICNITHIECKUM U (PU3UKO-XUMUYECKUM
CBOMCTBaM

4. Bnusuaue ITAB Ha pocT U pa3BUTHE CEMSH BBICILIUX PACTECHUN

5. BuusHMe coneBOro 3arpsi3HEHHs Ha pOCT U pa3BUTHE CEMSH BBICIIUX PACTEHUI
Ilepeulii 5man vinonnenus npoekma:
ObocHOBaHME aKTyaJIbHOCTH BEIOpaHHOM TeMbl. BrisiBIeHHEe po0ieMbl ncciieoBaHus, (HOpMyIupoBaHUe
runore3sl. Beioop MeTon0B HecenoBanus. Beibop Touek oTO0opa mpod HA TEPPUTOPUH HCCIICTOBAHUS.
[TocTanoBka nenelt u 3agau uccienoBanus. OnpeneneHne GopMbl PEACTaBIECHUS Pe3yIbTaToOB
uccienoBanusi. OnpeieseHre 3TaloB U COCTABJIEHHUE IJIaHA MCCIIEI0BaHuUs

JlaboparopHble 3aHATHSI 6
Bmopoti sman evinonnenuss npoexma: OArOTOBKA HEOOXOIMMOH ITOCYABI M MaTepraia sl SKCIIEpUMEHTa, 2
NPOBE/ICHUE IKCIIEPUMEHTA, TIEPUOIMUECKas POBEPKA TEUCHHUs IKCTIEPUMEHTa/ cOOp Marepuania B

BBIOPAHHBIX TOYKAX 0TOOpA Mpoo

Tpemuii sman @vlnonneHuss npoexma. TOITydeHUe IEPBUYHBIX SKCIIEPUMEHTAIBHBIX JTAHHBIX, IPOBECHNE 2
CTaTHCTUYECKON 00pabOTKH MOIYUYEHHBIX JAHHBIX

Yemeepmulii 5man 6bIN0JIHeHUs NPOEeKMA.: BBISBICHHE 3aKOHOMEPHOCTEH, (popMyTupoBaHHe BEIBOJOB U 2
MIPOTHO30B, OIIEHKA KaueCTBa UCCIEAYyEeMOro 00bEeKTa MO pe3yabTaTaM OMOIKOJIOTHYECKOT0 aHAIN3a
IIpakTHyecKue 3aHATHS 2
3ammTa npoekra. [IpencraBienne pe3yabTaToOB BHITIOTHEHUS yI€OHO-UCCIIETOBATEIBCKUX TPOCKTOB ’

(BBICTYIJIEHHE C IPe3eHTalNEN)

IIpome:xxyToyHasi arrecTanus (IK3aMeH)

Bcero:

144




3. VCJIOBMS PEAJIM3ALIAM ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JTACIATLIAH

3.1. I[.]'[ﬂ peaim3anuu nporpaMmmbl THCHUIIVIMHBI JOJKHbI ObITH NMpeaAyCMOTPECHDbI
CJIeAy Inue CrieuaJdbHbIC IIOMCIIICHUSA

Jlist peanu3anuu MporpaMMbl JUCHHUIUIMHBEL «bHoIOrus) uMmeercs yuyeOHbIH KaOMHET XUMUU U
OHOJIOTHUH.

OobopynoBanue y4eOHOro KaduHeTa :
- pabouee MecTO IpenoaBaTes;
- IOCA/I0YHbIE MECTa MO KOJMYECTBY 00YYarOIINXCS;
- IJIAKaThI;
- MUKPOCKOTI;
- pa3aTO4YHbI MaTepual B BUJIE CXEM U PUCYHKOB JIJISl BBIIIOJIHEHUS J1a00paTOPHBIX paldoT.

TexHuveckue cpeacTBa 00yUeHHs:
-MYJIbTUMEIUIHBIN IPOEKTOP,
-HOYTOYK,
-3KpaH,

3.2. YueOHO-MeTOAUYeCKOEe 1 MH(OPMAIMOHHOE O0ecniedeHue TN CIUNINHbI
IlepeyeHb y4eOHBIX H3IAHUH

OCHOBHBIE MICTOYHUKHU:

1. KoncraatunoB B.M., Pa3anos A.I'. ®aneeBa E.O. O6mas Ouonorusa. Yueb.rmocobue s
CIIO. — M., 2023, pexkomenaoBad MO PO

2. Tymukun E.M. Obmas 61oja0rus ¢ OCHOBaMH 3KOJIOTHU U MPUPOIOOXPAHHON ACATEIHHOCTH.
VYueOnuk. OUL «Akagemusi»,2023, pekomengoBan MO PO

JlonoTHUTeIbHbIE HCTOYHUKH:
1. IlonomapeBa W.H., KopuunoBa O.A., Jloupumua E.H. OOmas Ouonorms. 10 xi.
Vuebnuk. — M., 2021.
2. IlonomapeBa W.H., Kopuunoa O.A., Jlomununa E.H. O6mas Owomorms. 11 i
Vuebnuk. — M., 2022.
3. Kamenckuii A.A., KpukcynoB E.A., [Taceunuk B.B. O6mas 6uonorus. 10—11 k1. — M.,
2021.

Jis1 npenogaBareJis:

1. ®enepanbHbiii 3aKoH 0T 29.11.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
Denepauun».

2. Ilpuka3z MunucrepctBa oOpazoBanus u Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEP)KICHUH (heZiepabHOTO TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa CPEIHEr0
(momHOTO) 00ITIETO 00pa30BAHUS Y.

3. TIpuxa3 Munucrepctsa oopazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHun
u3Mmenenuit B [1puxa3z MunucrepctBa o6pasoBanus u Hayku PD ot 17.05.2012 Ne 413
«O06 yTBepx1eHUH (peepanbHOro rocy1apCTBEHHOI0 00pa3oBaTeIbHOIO CTaHAAPTA
CpemHero (IMOJIHOT0) 00IIeT0 00pa30BaHUSI.



[Tucemo JlenaprameHTa rocy1apcTBEHHON MOJIUTHUKU B cepe MOATOTOBKU pabounx
kaapoB u JII1IO Muno6puayku Poccuu ot 17.03.2015 Ne 06-259 «PexomeHnaaruu mo
OpraHM3al1H MOJIY4YEHUs CPEIHEro 00LIEro 00pa3oBaHUsl B IIPEAEIaX OCBOCHHUS
00pa3oBaTeNbHBIX IPOrpaMM CPeHEro npodeccuoHaibHOro 00pa3oBaHus Ha 6a3e
OCHOBHOT'O 0011Iero 00pa3oBaHus C Y4eTOM TpeOOBaHUH (enepaabHbIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHAAPTOB U MOJy4yaeMoOi Mpodeccuy WK CrelUuaIbHOCTH CPEAHETO
po(hecCHOHATLHOTO 00Pa30BaHUS.

HNuTepHeT- pecypcenl:

1.
2.

W

10.

11.

12.

13.

Omnnaiin moarotoka. iHTepakTHBHBIN yaeOHUK «OTKphITas Onosiorus» http://biology.ru
Crpannuka rasetsl "[lepBoe
ceHTa0ps"http://www.biology.ru/modules95bb.html?name=main_menu&op=show_page
&page=internet.inc

DeKTpOHHBIE pecypchl no ouonoruumetodist.lbz.ru/iumk/biology/er.php

Educational resources of the Internet - Biology. O6pa3oBaTtensHbie pecypcsl MHTEepHEeTa -
buonorus. http://www.alleng.ru/edu/bio.htm

Hanmonaneneiid nopran «IIpupoaay, B T.4. Komuteknus ccbutok http:/list.priroda.ru/
http://priroda.ru/

EctecTBeHHOHay4YHbIN 00pa30BaTENIbHBII OPTAI

http://en.edu.ru/

WNndopmanmonnas cucrema «brnopasznoobdpasue Poccum»
http://www.zin.ru/BioDiv/index.html

CraTbh O TAMHCTBEHHBIX JKUBOTHBIX: JJMHO3aBpaXxX M MPOUYUX UYAOBHINAX
http://cryptoz.narod.ru/

Penkue n ucuesaroniye BUJIBI JKHBOTHBIX

http://nature.ok.ru/redbook.htm

I'ocynapcrBenHsIil JlapBUHOBCKUN My3ei

http://www.darwin.museum.ru/

Bceepoccuiickuii 5K0I0rH4ecKuii mopTai

http://ecoportal.ru/

MH(OPMaLMOHHO-IKOJIOTUYECKHUI OpTaj

http://www.informeco.ru/

[TonynsipHast Hayka: COOpHUK CIIPABOYHBIX U MO3HABATEIbHBIX MyOIUKAITUI
http://sci.aha.ru/




4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHU
OBIIIEOBPA30BATEJBHOM JUCHUIIJINHBI

KoHTpo1b M OLEHKa pe3ylbTaToB OCBOCHHUS 00IIe00pa30BaTeIbHON TUCIUILIMHEI
pacKpbIBalOTCA Yepe3 AUCLUUILTHHAPHBIE Pe3yabTaThl, HalpaBiIeHHbIE Ha (OPMUPOBAHHUE OOIIMX
U Tpo(pecCHOHANBHBIX KOMITETEHIIMH 110 pa3jesiaM U TEMaM COJIEpyKaHHsl yueOHOTO MaTepurania.

OK, IIK Paznen/Tema Tun oueHoYHbIX MEPONIPUATH I
Paznea 1. Knerka — KonTposibHas padota “MonexynsipHbIi
CTPYKTYPHO- YPOBEHb OpraHU3aLMH KHUBOIO”
(pyHKIMOHAJILHAS eJUHHIA
AKHUBOI'0
OK 02 Tema Nel.1. 3anonHeHne TaOIUIBI C OMTMCAHUEM
buonorus xak Hayka METOJJ0B MUKPOCKOIIUPOBAHUS C UX
JOCTOMHCTBAMU U HEJOCTaTKaMH.
3anonHenne Tabaubl «BKiIag y4eHbIX B
pa3BUTHE OHOJIOTUN
OK 02 Tema Nel.2. 3anojaHeHue CPaBHUTEIbHOM TaOINLIbI
OOw1ast XxapaKTepUCTHKA KU3HU | CXOACTBA U Pa3IMYMid )KUBOTO U HE
KHUBOTO
OK 01 Tema Nel.3. OpoHTaTBHBIN OIPOC
OK 02 buonornyecku BaxHbIe [ToaroToBKa yCTHBIX COOOIIEHUN C
OK 04 XUMHUYECKHUE COCIUHECHUS Mpe3eHTalnen
Beinonnenue u 3amura 1adopaTOpHbIX
pabort: «Onpenenenue sutamuna C B
OPOAYKTaX MUTAHUS,
«'unpodunbHO-ruapodoOHBIE CBONCTBA
JUTINIOBY»
OK 01 Tema Nel 4. OrneHrBaemasi IUCKYCCHS IO BOTIpOcaM
OK 02 CTpyKTypHO-(YHKLIHMOHATbHASA  |JIEKIUH
OK 04 OpraHu3aius KIeToK Pa3paboTka MeHTaNbHOM KapThl 1O
KJIaccu(UKAIUK KJIETOK U UX CTPOEHUIO Ha
MIPO- ¥ 3YKapUOTUYECKHUX U IO APCTBAM B
MHUHHM IpyTnax
BrimonHenue u 3amuTa 1adopaTopHbIX
pabor:
«CTpoeHue KIEeTKH (pacTeHusl, )KUBOTHBIE,
rpulBbl) ¥ KJIETOUYHbIE BKIIOYEHUS (Kpaxmal,
KapOTHUHOUBI, XJIOPOILIACTHI,
XPOMOILIACTBI)»,
«IIponuriaemocts MeMOpaHsbI (I1a3MOJIU3,
JIETIIa3MOJTH3 )
OK 01 Tema Nel.5. @pOHTAIBHBIN OIIPOC
OK 02 CrpykrypHO-(yHKIIHOHATBbHBIE |Pa3paboTka rioccapus
(akTOpB! HACTIEICTBEHHOCTH Pemenue 3ana4 Ha onpezeneHue
MOCJIEZI0BATEIbHOCTH HYKJIEOTH/I0B
OK 01 Tema Nel.6. @poHTAIBHBIN 0IIPOC




OK 02

[Iponecchl MaTpuyHOTO
CUHTE3a

Tect «IIponecchl MATPUYHOTO CUHTE3a»
Pemenue 3anau Ha onpenenexHue
MIOCJIEIOBATEIbHOCTH AMUHOKHUCIIOT B
MoOJIeKyJe Oenka

Pewenne 3amau Ha onpeneneHue
IIOCJIEI0BATEILHOCTH AMUHOKHUCIIOT B
MoJieKyJie Oelika B ciiydyae U3MEHEHUs
II0CJIEI0BATENbHOCTH HyKieotn 0B JJHK

OK 02 Tema Nel.7. OpoHTaTBHBIN OIIPOC
OK 04 Hexnerounsie GOpMBI )KU3HA [ToaroToBka yCTHBIX COOOIIEHUI €
npe3eHTanue (BUpycHbIE U
OaktepuanbHbIe 3a00seBanus. O0mue
IPUHIMIBI UCIIOJIb30BAHUS
JIEKapCTBEHHBIX BemiecTB. OCOOEHHOCTH
PUMEHEHNS aHTUOUOTHKOB)
OK 02 Tema Nel.8. OpoHTaTBHBIN OIIPOC
OOMeH BelecTB U 3anojaHeHue CpaBHUTEIbHOM TaOINLIbI
IIpeBpallleHle SHEPIUU B XapaKTepUCTHK TUIIOB OOMEHa BEIIECTB
KJIETKE
OK 02 Tema Nel.9. OO6cyxienre mo Bonpocam JIEeKIUu
OK 04 JKW3HEHHBIN UK KJIETKH. Pa3paboTka JeHTbl BpeMEHU KU3HEHHOTO
Murto3. Meiio3 LIUKJIa
Paspnen 2. Ctpoenue u Kontponbnas paborta ”CtpoeHue u
(pyHxuumn opranuzma ¢GbyHKIMK opraHu3ma’
OK 02 Tema Ne2.1. OueHnBaemasi JUCKyCCHs
OK 04 Crpoenue opranusma Pa3paboTka MeHTalIbHOM KapThl TKaHEM,
OpPraHoOB U CUCTEM OpraHOB OpPraHU3MOB
(pacTeHus, )KUBOTHBIE, YETOBEK) C
KpaTKOM XapaKTepUCTUKON UX (PyHKIHIt
[TonroroBka u NpeaCTaBIEHNUE YCTHBIX
coOOLIeHUH ¢ Mpe3eHTanue (MMMYHUTET,
WH(EKIUOHHBIE 3a00JIEBAHMS, STTUIEMUH,
BaKITUHAITUS)
OK 02 Tema Ne2.2. @pOoHTaIBHBIN OIIPOC
DOpMBI pa3sMHOKEHUS 3anonHeHue TabauIbl ¢ KpaTKOM
OpPraHHU3MOB XapaKTEepUCTUKON U TpuMepaMu Gopm
Pa3MHOXKEHUS OpraHU3MOB
OK 02 Tema Ne2.3. Pa3paboTka JeHTbl BpeMEHHU C
OK 04 OHnTOreHes3 )KMBOTHBIX U XapaKTEPUCTUKOM HTAIIOB OHTOT€HE3a
YyesoBeKa OTZIEJIbHOM TPYNIION JKUBOTHBIX U YEIOBEKa
110 MUKpPOTpyTIIIaM
Tect/ompoc
OK 02 Tema Ne2 4. CocraBiieHHE )KM3HEHHBIX LIMKJIOB PACTEHUIN
OK 04 OHTOreHe3 pacTeHHI 10 oT/Ie7aM (MOXOBHUIHBIE, XBOIICBUIHBIC,
MallOPOTHUKOBH/IHBIE, TOJIOCEMEHHBIE,
MTOKPBITOCEMEHHBIE)
OK 02 Tema Ne2.5. Pa3pabotka rioccapus
OcHoBHble nIOHATHA TeHeTukn | Tect
OK 02 Tema Ne2.6. OpoHTaTBHBIN OMPOC




OK 04

3aKOHOMEPHOCTH
HacJIeI0OBaHUs

Tect no Bompocam JeKIuu

Pemenue 3anau Ha onpenenexHue
BEPOSITHOCTH BO3HUKHOBEHMS
HAaCJICACTBCHHBIX NPHU3HAKOB IIPU MOHO-,
TTU-, TOJIMTHOPUIHOM M aHATU3UPYIOLIEM
CKpPEIIMBAaHUH, COCTABJIEHUE
TEHOTUIIMYECKUX CXEM CKpEIMBaHUs

OK 01
OK 02

Tema Ne2.7.
Bs3aumozeiicTBue reHOB

Tect

Pa3pabotka rioccapus

Pemenue 3agau Ha onpenenenue
BEPOSITHOCTH BO3HUKHOBEHMUS
HACJICACTBCHHBIX MMPU3HAKOB IIPpU
Pa3JIMYHBIX TUIAX B3aUMOJEHCTBUS '€HOB,
COCTaBJICHHE T€HOTUIIMYECKUX CXEM
CKpELIMBaHUs

OK 01
OK 02

Tema Ne2.8.
CueruieHHOe HaclIeqOBaHUE
MIPU3HAKOB

Tect

PaspaboTtka rioccapus

Pemenue 3anay Ha onpeseneHme
BEPOSTHOCTH BOSHHUKHOBCHHUS
HACJIEJICTBEHHBIX MPU3HAKOB MIPH
CIICTUICHHOM HACJICIOBAaHUH, COCTABJICHUC
TeHOTUITUYECKUX CXEM CKpEIIMBAHU

OK 01
OK 02

Tema Ne2.9.
['eneTuka mmomna

Tect

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHMUS
HACJICACTBCHHBIX MPHU3HAKOB, CUCIIJICHHBIX C
II0JIOM, COCTABJIEHNE T€HOTUIIMYECKUX CXEM
CKpEIUBaHUA

OK 01
OK 02

Tema Ne2.10.
I'eHeTnka yenoBeka

Tect

Pa3pabotka rnoccapus

Pemenue 3agau Ha onpeneneHne
BEPOSATHOCTU BOZHUKHOBEHUS
HACJIEICTBEHHBIX ITPU3HAKOB, HCTIOJIb3YS
METO/Ibl TCHETUKH YEJIOBEKA, COCTABIICHUE
TEHOTUITMYECKHUX CXEM CKPEIIMBAHUS
[ToaroToBka yCTHBIX COOOIICHU C
MPE3EHTALMEN O HACJIEICTBEHHBIX
3a00JIeBaHUSAX YETIOBEKA

OK 01
OK 02
OK 04

Tema Ne2.11.

3aKOHOMEPHOCTH U3MEHYHBOCTH

Tect

Pemenue 3agau Ha onpeneneHre TUIa
MYTallM¥ TP NIepeaye HacIeACTBEHHbBIX
MPU3HAKOB, COCTABJICHHE T€HOTUITUYECKUX
CXEM CKPEIIMBAHUS

OK 01
OK 02

Tema Ne2.12.
Cenekiusi OpraHu3MOB

Tect

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHne
BO3MO>KHOT'O BO3HUKHOBEHUS
HAaACJICAICTBECHHBIX HpI/ISHaKOB 110 CCJICKIINH,
COCTaBJICHHE TEHOTUIIMYECKUX CXEM




CKpCHIIMBaHHUA

Paszgea 3. Teopusi 3BoJIIOIIUA

KontponbHas padota “TeopeTudeckue
ACIEKThI HBOJIIOIIMY KU3HU Ha 3emiie”

OK 02 Tema 3.1. @poHTANIBHBIN 0IIPOC
OK 04 Hctopus 3BOIFOIIMOHHOTO Pa3paboTka JeHThI BpeMEHH Pa3BUTHUS
yueHus SBOJIIOLIMOHHOTO YYEHHUS
OK 02 Tema 3.2. @poHTANIBHBIN 0IIPOC
MUKpPO3BOITIOLMS Pazpabotka rioccapus TepMUHOB
OK 02 Tema 3.3. OuenuBaemas IUCKyccus
MakposBosronus Pazpabotka riioccapyst TEpMUHOB
OK 02 Tema 3.4. OpoHTaTBHBIN OIIPOC
OK 04 Bo3HUKHOBEHME U pa3BUTHE IToaroroBka M npeacTaBiIeHUE YCTHOIO
KU3HU Ha 3emiie COOOLIEHHUS U JIEHTHI BPEMEHU
BO3HUKHOBEHUS U Pa3BUTHSI )KUBOTHOI'O U
PAaCTUTENHHOIO MHpa
OK 02 Tema 3.5. @poHTaNIBHBIN 0IIpOC
OK 04 [Ipoucxoxaenue yenoBeka — Pa3paboTka JeHT BpeMEHU U MEHTAIBHBIX
AHTPOIIOreHE3 KapT Ha BBIOOD:
“DBOIONMST COBPEMEHHOTO YeIoBeKa”,
“BpeMs U IyTH pacCeJICHUsI YEI0BEKa 110
wia”ete”, “BnusHue reorpaduyeckoi
cpeabl Ha MOP(OIOTHIO U (PU3UOTIOTHIO
yesoBeka”, “YenmoBedeckue pachl”,
o0cyxaeHue
Pa3nen 4. dxonorus KonrtpoabHnas padora “Teopernueckue
aCIeKThI IKOJI0Tun”
OK 01 Tema 4.1. Tect 1o 3xo0rNYecKuM GakTopam 1
OK 07 Okonornyeckue GakTopsl U cpelaM KU3HU OPraHUu3MOB
CpeJibl KU3HU.
OK 01 Tema 4.2. CocraBieHne cXeM KpyroBOpOTaBEILECTB,
OK 02 [Tomynsiius, coob1iecTna, HCIIOJIb3YSl MaTepUalbl JIEKIIUU
OK 07 HKOCUCTEMBI Pemenne npakTuKko-OpuEHTUPOBAHHBIX
pacueTHBIX 3aJJaHuil 110 IEPEHOCY BEIIeCTBA
Y DHEPTUH B SKOCUCTEMAX C COCTABIICHHE
TpouyecKux 1enen u nupamuz Onomacchl
Y DHEPIUH
OK 01 Tema 4.3. OueHuBaemasi JUCKyCCHs
OK 02 buocdepa - rmobansHas Tect
OK 07 HKOJIOTMUYECKAsI CUCTEMA Pemenne npakTuKo-opueEHTUPOBAHHBIX
pacueTHBIX 3aJa4 Ha OIpe/ieTIeHHe
IJIOLIA/IM HACAXKIEHUH AJIs CHY)KEHHUS
KOHIIEHTPALIUU YTJIEKUCIIOTO raza B
aTMocdepe CBOEro pernoHa mpoXKUBaHUs
OK 01 Tema 4.4. Tect
OK 02 BinsiHMe aHTPONIOT€HHBIX Pemenne nmpakTUKO-OpUEHTUPOBAHHBIX
OK 04 dakTopoB Ha 6nochepy pacYeTHBIX 33J]aHUN TT0 COXPAHEHHUIO
OK 07 IIPUPOJIHBIX PECYPCOB CBOETO PErMOHA
K 2.2

IIK 2.3

MMPOXKHUBAHUA




IIK 2.7

OK 02 Tema 4.5. OuenuBaemas 1UCKyccus
OK04 Bnusiaue conumaibHO- BrinosiHeHUs MpaKTUYECKUX 3a/ITaHU:
OK 07 IKOJIOTHYECKUX (PaKTOPOB HA “OrnpezesieHre CyTOYHOIO paluoHa
310POBBE YEJIOBEKA MATaHUs,
“Cozanue UHIMBUYaIbHOU AMATKH 110
OpraHu3aluy palMoOHAIBLHON GU3NYECKOM
aKTUBHOCTH
BrinonHenue mabopatopHoit pabOTHI:
"Bnusiaue abnoTrueckux GakTopoB HA
4eJI0BeKa (HU3KUE U BBICOKUE
TeMIeparypsl)"
*[IpodeccuonajbHo- 3amura Keica: mpeIcTaBIeHUe Pe3yIbTaTOB
OPMEHTHPOBAHHO COJepP:KaAHMe |PELICHUS KEeHCOB (BBICTYIIJICHUE C
Paznen S. Buosiorusi B ;KM3HM  |[IpE3€HTALMEH)
OKO1 *Tema 5.1 Brimmonnenue keiica Ha aHau3 UHGOpMALUK
OK 02 brorexHoI0rNu B )KU3HU 0 Hay4YHBIX JJOCTUKEHUSIX B 00JaCTH
OK 04 KaXK0T'0 FeHETHYSCKHUX TEXHOJIOTHH, KIIETOUYHOH
MHXEHEPUH, MUIIEBbIX OMOTEXHOIOIUH (110
rpyImmnam), IpeAcTaBiIeHne pe3ysibTaToB
peLIeHUs KECOB
OK 01 *Tema 5.2. BrinonHenue keiica Ha aHaJIU3 HHPOpMALUU
OK 02 buorexnonoruu u pacreHus 0 pPa3BUTUH OMOTEXHOJIOTHH C
OK 04 MCII0JIb30BaHUEM pacTeHU (110 rpymmam),
K 2.2 MIPEACTABICHHUE PE3YIbTATOB PELICHUS
1K 2.3 KEWCOB
IIK 2.7
Paznen 6. buoskosornueckue | [IpencraBienue pe3yabTaToB BBITOJIHEHUS
HCCJICJOBAHNS y4eOHO-UCCIIEI0BATENIbCKUX POEKTOB
(BBICTYILIEHUE C TTPE3EHTAIUEH )
OK 01 Tema 6.1. BrimonHenune nabopatopHbsix paboT Ha
OK 02 OcHOBHBIE METOBI BbIOOp B MUHU TpyIMax:
OK 04 OMOAKOJIOTUYECKUX 1. BnusiHue TemnepaTypsl Ha pocTa u
OK 07 UCCIIEI0BAHUI (U3MOJIOTMUECKYI0 aKTHBHOCTh
JIPOACKEBBIX KJIETOK
2. BnusiHue yriieBoZi0B Ha pOCTa U
(U3HOIOrMYECKYI0 aKTUBHOCTD
JPOACKEBBIX KJIETOK
3. CoderaHHOE BIUMSHUE TEMIIEPATyphl U
YIJIEBOJIOB Ha pOCTa U
(bU3HOIOrMYECKyI0 aKTUBHOCTD
JIPOAOKEBBIX KJIETOK
OK 01 Tema 6.2 BrinonHenue yueOHO-MCCIe10BATENbCKOTO
OK 02 buoskonornueckuit MIPOEKTa Ha BHIOOD:
OK 04 JKCIIEPUMEHT 1. OneHka kayecTBa aTMOC(EPHOTO
OK 07 BO3J1yXa
K 2.2 2. OueHka KayecTBa I104B METOAOM
[IK 2.3 ¢dbuToTECTUPOBAHUS

3. OI_[CHKa Ka4ueCTBa BOJ MOBCPXHOCTHBIX
BOAOCMOB I10 OPraHOJICTITHYCCKUM U




(U3NKO-XMMHUYECKUM CBOICTBaM
4. Bnusnue I1AB Ha poct u pa3Butue
CEeMsIH BBICIIMX PacTeHUN
5. BnusHue coneBoro 3arpsi3HEHUs Ha
POCT U pa3BUTHE CEMSH BBICIIMX
pacTeHuit

OK 01
OK 02
OK 04
OK 07

Brmonnenue sx3aMeHaMOHHBIX Sa,I[aHI/Iﬁ
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