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PabGouast mporpamma ydeOHON IHMCHMIUIMHBI pa3paboTaHa Ha ocHoBe dDeneparbHOTO
TOCYIapCTBEHHOTO0  00pa3oBaTeNbHOTO  CTaHAapTa MO  CHEIHATBbHOCTH  CPEIHEro
po(hecCHOHATBLHOTO 00pa30BaHUs

43.02.16 Typu3M U rOCTEONPUUMCTBO,
KOO HAUMeHOBaHUe cCneyualbHocmu (eti)

a Takke B cooTBeTcTBUHM C [Ipmkazom MwunoOpHayku Poccum ot 17.05.2012 Ne 413 «O6
YTBEPXKICHUH (peepabHOTO TOCYIapCTBEHHOIO CTaHIApTa CPEAHEro oOIiero odpa3zoBaHUs»,
[Tpuxazom MunucrepctBa npocseuieHus Poccuiickoit ®@enepaunn ot 12 aBrycra 2022 roma Ne
732 «O BHeceHMHM M3MEHEHUU B (efepalbHbIi TOCYAapCTBEHHBIM 00pa30BaTeNbHBIA CTaHAAPT
cpenHero odmiero oopa3oBaHus, yTBEPKIEHHBIN MPUKAa30M MUHUCTEPCTBA 00OPa30BaHUS U HAYKH
Poccuiickoit ®enepaumu ot 17 mas 2012 r. Ne 413», depepanpHoii 00pa3oBaTeNbHON
IporpaMMoil cpenHero oOulero o0pa3oBaHUsA, YTBEPXKJIEHHOM MpHKa30oM MMHIPOCBELIEHUS
Poccuiickoiit @enepannu ot 23 Hos0ps 2022 r. Ne 1014 (3apeructpupoBan B Muntocte Poccun
22 nexabps 2022 r. Ne 71763), IlpumepHbIMH pabOuMMHU MpOrpaMMaMi, pa3pabOTaHHBIMU
OI'bOY AIIO «MHuCcTHTYT pa3BuTHS NMPO(HECCHOHAIEHOTO 00pa30BaHUs» U YTBEPKACHHBIMU Ha
3acenanuu CoBera IO OLIEHKE COJAEpKAHMSI M KauecTBa IMPUMEPHBIX pabOuuX HIporpamm
0011e00pa30BaTEILHOTO U COLUANBHO-TYMAaHUTAPHOTO IHKJIOB CPEIHEro MpodeccuoHAIbHOTO

oOpa3zoBanus, [Iporokon Ne 14 ot 30.11.2022.

PACCMOTPEHA U OJOBPEHA PEKOMEH/JOBAHA
[MuknoBoit koMUCCHEH MeToanuecKkum
1o 0011e06pa3oBaTeIbHbIM JUCIUIUIMHAM, OOLIHM cosetoM llentpa CIIO D I'VAII
T'YMaHUTApHBIM COLUAIBHO-?KOHOMUYECKUM ITporoxon Ne 6 ot 17.06.2025 r.

JUCHUIINIMHAM, MaTEMAaTHYCCKHUM,
C€CTCCTBCHHOHAYYHBIM AUCHUIIJIMHAM U

¢dbu3BOCIUTAHUS
[Tporoxon Ne 6 ¢t 11 06/2/55 T.

/ ”Q)&[aMepT O.B.

IIpencenarerns: <

Pazpabotuuku:

Hpsrunesa 1O.11., npenonaBatens
(PUO)
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1. TMTACIIOPT PABOYEM NPOT'PAMMBI YUEBHOT'O ITPEIMETA

BNOJIOI'us

1.1. ObsacTh NPUMEHEHHUS TPOTPAMMBI

PaGouass mporpamma y4eOHOTO mIpeaMeTa SBISETCS COCTABHOM YacThlO HMPOrpaMMHO-
METOJMYECKOrO0  CONpPOBOXKIEHUsi  oOpa3oBaTenbHOil  mporpammbl  (OIl)  cpegnero
npodeccuonansHoro oodpazosanus (CIIO) mporpammbl MOATOTOBKH CIICIUATHCTOB CPETHETO
3BeHa 1o cneunanbHocTu 43.02.16 «TypusM U rocTENpUUMCTBOY.
1.2. Mecto yuyeOHOro mpeaMeTa B CTPYKTYpe OCHOBHOIi TpodecCHOHATbHOM
o0pa3oBaTeJIbHOM MPOrPAMMBI:

VY4eOHsIii npeamer «buosorus» ABisercs NpeIMeToM 00111e00pa30BaTENbHOTO LIUKIIA.
1.3. Hemn um 3amaum y4eOHOro mpeaMera, TpPeOOBaHUSI K pe3yJbTaTaM OCBOCHUS
y4eOHOro nmpeamera:
1.3.1 lesan yueOHOTO npeamera

OBJIAJICHUE OOYYAIONIMMHCSA 3HAHUSMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpTraHU3aluu
KHUBBIX CHCTEM pa3HOTO paHra W NpuoOpeTeHHe YMEHHMH WCIOJb30BATh OTH 3HAHUS IS
rPaMOTHBIX JEHCTBUII B OTHOIIEHWU OOBEKTOB JKUBOW MPUPOABI M PELICHUS pPa3IMYHbIX
YKU3HEHHBIX TIPOOIIEeM.

3agaun:
- OCBOEHHE OOYYarOUIMMHUCA CHUCTEMbl 3HAaHUM O OMOJOTMYECKUX TEOPHUSX, YUEHHUSX, 3aKOHAX,

3aKOHOMEPHOCTSIX, THUIIOTe3aX, IMpaBWiIaX, CIyXalldX OCHOBOH uis  (OPMUPOBAHUS
MIpeICTaBICHHMA 0 €CTECTBEHHO-HAyYHOU KapTHUHE MUpa,
0 METOoJlaXx HAay4YHOTO IO3HAHHUSA, CTPOCHHH, MHOTOOOpPa3HMH U OCOOCHHOCTSIX KHUBBIX CHCTEM
Pa3HOTO YPOBHS OpPTaHW3AIUH, BBIIAIOIINXCS OTKPBITUSAX W COBPEMEHHBIX HCCJICIOBAHUSIX B
OuoJIoruy;

- dbopmupoBanue y oOyJaromuxcs MTO3HABATEIIbHBIX, MHTEIIEKTYaTbHBIX
M TBOPYECKHX CHOCOOHOCTE B TMpollecCe aHaiau3a JaHHBIX O TMYyTAX pPa3BUTHUS
B OMOJIOTWH HAYYHBIX B3IJISJIOB, UICH M TIOJIXOJIOB K M3YUCHHIO KUBBIX CHCTEM PAa3HOTO YPOBHS
OpTraHM3aIny;

- CTaHOBJIIEHUE Yy 0OyYarommxcsi o0Imel KyabTyphl, ()YHKIIMOHATBLHOW TPAMOTHOCTH, Pa3BUTHE
YMEHHI OOBSCHSATH U OLIEHUBATH SIBJICHUS OKPY)KAIOIIET0 MHPA >KUBON MPUPOILI HA OCHOBAHUU
3HAHWU ¥ OITBITA, TOJYYSHHBIX TIPU U3YUYCHUH OHOJIOTHH,

- (hopMHpOBaHKE y O0YIAFOIIUXCS YMEHUH HIUTFOCTPUPOBATH 3HAYCHHE OMOJIOTMYCSCKUX 3HAHUH B
MPAKTUYECKON NIEATEIBHOCTH YEJIOBEKa, Pa3BUTHU COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTHI U

arpoOMOTEXHOIOTU;



- BOCNUTaHHE YOEXKIEHHOCTM B BO3MOYKHOCTH II03HaHMs 4YEJIOBEKOM JKHUBOM MNpPHUPOJBI,
HE00X0IMMOCTH OEPEKHOTO OTHOIICHHUS K HeH, COOIOIEHUS AITUYECKUX HOPM TP MPOBEACHUHU
OHMOJIOTHYECKUX HMCCIEIOBAHUM;

- OCO3HAHHME LEHHOCTH OWOJIOTMYECKUX 3HAHWM JJIs1 IOBBILIEHUS YPOBHSA 3KOJIOIMYECKON
KYJBTYpBI, JUIsl POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

- NpUMEHEHHE TNPUOOPETEHHBIX 3HAHMH W  YMEHHMA B  TIOBCEJAHEBHOM  JKU3HU
JUISL OLICHKU IIOCJIEICTBUM CBOEH JEATEIBHOCTU II0 OTHOLIEHUIO K OKpYXalolleh cpene,

COOCTBEHHOMY 3JI0POBBIO, 00OCHOBAHUE U COOJIIOICHHE MEp PO HITAKTUKH 3a00JICBaHHA.



1.3.2 Ilnanupyemble pe3yabTatrhbl 0cBoeHHs1 Y4eOHOro npeamera B coorBercTBuM ¢ ®I'OC CIIO n Ha ocHoBe ®I'OC COO

Koa u Inanupyembie pe3yJibTaThl 0CBOCHHS TUCHUIIIHHBI

HAMMeHOBaHHe

‘l’OPM“PyeMHuX O6ume JIMCuMIUIMHAPHbIE

KOMIeTeH Ui
OK O0l. Bsibupats | B yactu Tpy10BOr0 BOCIUTAHUS: - copMHPOBaHHOCTH 3HAaHUM O MECTe€ M POJU OHOIOTUH
CHOCOOBI  pEIICHUS | - TOTOBHOCTh K TPYIy, OCO3HAHHE ILEHHOCTH MACTEpPCTBA, | B CUCTEME HAyYHOTO 3HaHUs; (YHKIUMOHAIBHOW TIPaMOTHOCTHU
3a1a4 Tpyaoooue; YeJI0BeKa ISl PEHICHHUs )KU3HEHHBIX POOIIEM.
npOoPECCUOHATIBHON | - TOTOBHOCTh K AKTUBHOMW JEATEIBHOCTH TEXHOJOTMYECKOW | -  C(OPMHPOBAHHOCTh  YMEHHUS  PAacKpbhiBaTh  COJCpKAHUE
JeSITeTbHOCTH " COIIMAITbHON HaIpPaBJICHHOCTH, CIIOCOOHOCTH | OCHOBOIIOJIATAIONINX OHOJOTUYECKHX TEPMHUHOB U TIOHSTHIA:
NPUMEHHUTEITBHO WHUIIMMPOBATh, TNIAHKPOBATh U CAMOCTOSITEIBHO BBIMOJIHATh | )KU3Hb, KJIETKA, TKaHb, OpraH, OPraHW3M, BHJ, IOIYJISAIUS,
K Pa3IMYHBIM | TaKyIO JICSATCIIEHOCTD; IKOCHCTEeMa, OHOIeH03, Onocdepa; MmeTabosm3M (0OMEH BElIeCTB
KOHTEKCTaM - HMHTEpeC K pa3iuyHbiM cdepaM NpoPeCCHOHATBHON | U MPEBpAIllEHUEe SHEPruH), TOMeocTa3  (caMoperyssnus),

JIEITEILHOCTH.
OBnaseHre yHUBEPCAIbHBIMU YY€OHBIMU MO3HABATEILHBIMU
NEUCTBUSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENLHO (OPMYJIUPOBATh M aAKTYyaJIM3HPOBAThH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIUBATh CYIICCTBCHHBIA TPU3HAK WM OCHOBAHHS
JUTSL CpaBHEHU S, Kitaccuukanuu u 00001eHNS;

- OTIPEICIIATH LEH JISATSIIEHOCTH, 33/IaBaTh TapaMeTpPhI

U KPUTEPUU UX JOCTHUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B PacCMaTpPUBACMbIX SIBICHUSX;
- BHOCHTh KOPPEKTHBBHI B
COOTBETCTBUE PE3yJbTaTOB
MOCJIEACTBUN NeITETbHOCTH,

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUS:

- BIIQJICTh HaBBIKaMU y4eOHO-UCCIIeIOBATEHCKOM

JCATCIIBHOCTh, OIICHUBATH
neisaM, OLNCHUBATL  PUCKU

OmocuHTEe3 OeiiKa, CTPYKTYpHAs OpraHHW3aIis >KUBBIX CHCTEM,
JIMCKPETHOCTb, caMoperyIsus, CaMOBOCIIPOU3BEICHUE
(peripomykiusi), HACJIEJICTBEHHOCTb, W3MEHYHBOCTb,
SHEPrO3aBUCUMOCTh, POCT U pa3BUTHE, YPOBHEBASI OPraHU3aLIUS.

- chOpMHPOBAHHOCTh YMEHHUSI  PACKPBIBATh  COJIEpPKAHUE
OCHOBOTIONIATAIOIINX ~ OWOJIOTMYECKUX TEOPHHA M  TUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOIMOHHOM,
MIPOUCXOKICHUS )KU3HU U YETIOBEKA.

- c(OpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH OCHOBOTIOJATAIOIINE
Ouonorudeckue 3akoHbl u 3akoHomepHoctH (I. Menpens, T.
MopraHna, H.1. Basuiosa, 2. I'ekkens,
®. Mromnepa, K. bapa), rpanuiisl ux mTpUMEHUMOCTH K >KHBBIM
CHCTEMaM.

- IpUOOpETEHHE OTBITa MPUMEHEHHUSI OCHOBHBIX METOJIOB HAYIHOTO
MMO3HAHMSI, UCTIOIB3YEMbIX B OMOJIOTHH: HAOIIOACHUS

1 OINMCAHMS KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI; OpraHU3alun
U TIPOBEACHHUS OMOJOTUYECKOTO OKCIIEPUMEHTA, BBIJIBHIKEHUS
TUIIOTE3, BBISIBJIICHUS 3aBUCHUMOCTH MEXKJY HCCIEeIyEeMbIMU
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U TMPOCKTHOW JIeATEIBHOCTH,
npo0Jem;

- BBISIBJISITH IIPUYMHHO-CIICJICTBCHHBIC CBA3H

nu aKTyaJII/I3I/Ip0BaTB Saﬂaqy, BbIABUT'aTb I‘PIHOTC?;Y

€c peUICHHs, HAXOIUTh APryMEHTBI JJIs JIOKa3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a7aBaTb IapaMeTpbl U KpUTEpUU
peIeHUs;

- aHaJII/IBI/IpOBaTI) HOJIy‘-ICHHBIC B XO0I€ peIHeHI/Iﬂ 3a1a4u
pe3yJbTaThl, KPUTHUYECKH OIICHUBATh HMX JOCTOBEPHOCTb,
HpOFHO?;I/IpOBaTI) NU3MCHCHUEC B HOBBIX YCJ'IOBI/IFIX;
pa3pabaThIBaTh IJIAH PEHICHUS IPOOJIEMBI C YUETOM aHAIIN3a
HMEIOIUXCS MaTepUaIbHBIX U HEMATEPUAIIBHEBIX PECYPCOB;

-- YMETh NIEPEHOCUTH 3HAHHS B TTIO3HABATEIIbHYIO

U IIPAKTUYECKYIO 00JIaCTU KU3HEAESITEIbHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS W3 Pa3HBIX NPEIAMETHBIX
o0OJacrei;

- BBIBUTaTh HOBBIE WJEH, MpeajgaraTb OpPUTHHAIbHbBIE
MOJIXOJIbI U PEIICHUS

HaBbIKaMHU  pa3pCHICHUA

BEJIMYUHAMU, 00BsICHEHUS MOJTyYEHHBIX pe3yJbTaToOB
U (QopMynupoBaHHS BBIBOJAOB C HCIIOJIB30BAaHUEM HAYYHBIX
MOHSTUHI, TEOPHUIT U 3aKOHOB.

- c(OPMHUPOBAHHOCTH YMEHUS BBIACIATH CYIIECTBEHHBIC TIPU3HAKU
BHUPYCOB, KIIETOK IPOKAPUOT U DYKAPHOT; OJHOKIETOUHBIX H
MHOTOKJICTOYHBIX ~ OPraHU3MOB, BHJOB, OHOTCOIICHO30B U
HKOCHCTEM; OCOOEHHOCTH MPOLECCOB OOMEHa BELIECTB U
NpEeBpaIleHHs YHEPTHU B KIIETKE, (DOTOCHHTE3a, IIACTUYECKOTO U
HHEPreTHUecKoro oOMeHa, XeMOCHHTe3a, MHTO03a, Meio3a,
OTUTOJIOTBOPEHUS, PA3BUTUS U PA3MHOKCHHSI, WHIUBHIYaTHLHOTO
pa3BUTHS OpraHu3Ma (OHTOreHes3a), OOpbOBI 3a CylllecTBOBaHUE,
€CTECTBEHHOTO O0TOOpa, BUA000pa30BaHMs, MPUCIOCOOICHHOCTH
OpPraHU3MOB K cpejie OOMTaHMUsl, BIUSHUS KOMIIOHEHTOB 3KOCHUCTEM,
AHTPOTIOTCHHBIX W3MCHCHUN
B DKOCHCTEMax CBOEH MECTHOCTH,

KpPYroBOpOTa BEIIECTB M MIpEeBpaIleHre YHeprun B ouocdepe.

- cOPMUPOBAHHOCTh YMEHUS MPUMEHSATH MOTYUYEHHBIE 3HAHUS JUIS
00BsICHEHUS! OMOJIOTHUYECKUX TPOLIECCOB U SIBICHUH, IJIsl IPUHSTHS
MPAKTUYECKHUX PEIICHUH B MOBCEAHEBHON KU3HU

C 1IeNIbI0 00eciedeHns 6€301aCHOCTH CBOETO 3/I0POBbS U 370POBbs
OKPYKAIOIIMX JIIOAeH, COONIONEHUs 3I0pOBOro obOpasza KHU3HH,
HOPM T'PAaMOTHOTO MOBEJICHHS B OKPYKAlOILIEe MPUPOJHON CPEAE;

NOHUMaHHe  HEOOXOJMMOCTH  HCHOJb30BaHUSA  JOCTHXKEHHUH
COBPEMEHHOM OMOJOrMM M OMOTEXHOJOTHH Il paluOHAIBHOTO
IIPUPOIOIOIB30BAHUS.

- c(OpMHUPOBAHHOCTh yYMEHHS peliaTh OWOJIOTHYECKHE 3a/auu,
COCTaBJISITh TE€HOTUIMYECKUE CXEMbl CKPEUIMBAHUS NJIsl Pa3HbIX
TUTIOB HACJICJIOBAHUS MPU3HAKOB Y OPTaHU3MOB, COCTABIISITH CXEMBI
MEepPeHoca BEIIECTB M DHEPTHMH B JKOCUCTeMax (ILIeTH MUTaHWS,
MTUIIEBHIE CETH).

- chOpMUPOBAHHOCTh ~ YMEHHH  KPUTHYECKH  OIICHUBATH
nH(pOpMalMi0 OHOJIOTUYECKOTO COJIEpP)KaHUs, BKIIOYAIOUIYIO
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IICEBAOHAYYHBIC 3HAHHA H3 PA3JIMYHbIX HCTOYHHKOB (Cpe,I[CTBa

MaccoBOi HMH(OpPMALMM, HAYYHO-TIOMYJISIPHBIE MaTepHAJIbI);
UHTEPIPETUPOBATH TUYECKHE acIIEeKThI COBPEMEHHBIX
HCCIIEIOBaHUI B  OHMOJOIMH, MEIMIMHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh  I[NIOOAJbHBIE  JKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBAaTH IO OTHOIICHHIO K HHUM
COOCTBEHHYIO MO3ULHIO.

- c(pOpMHUPOBAaHHOCTh ~ YMEHUM  cO3/1aBaTb  COOCTBEHHbIE

IMUCbMCHHBIC U YCTHBIC COO6IJ.[€HI/I$I Ha OCHOBE OMOJIOTMYECKOM
HHq)OpMaHHH nus3 HCECKOJBKHX UCTOYHUKOB, rpaMOTHO
KCII0Jb30BaTh IMTOHATUNHBIN alrrapar ouoaoruu

OK 02.
HcnonwzoBars
COBPEMEHHBIC
cpeacTBa  IOMUCKA,
aHajamn3a

U UHTEpIpeTauuu
uH(popMauu

U MHQPOPMAIMOHHBIE
TEXHOJIOTUH JUTST
BBINIOJIHEHHS  3a7a4
npodecCuOHATbHON
JeATETbHOCTH

B yactu IeHHOCTH HAYYHOTO MTO3HAHMUS:

- cOpMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM
MIPaKTHUKH, OCHOBAHHOT'O Ha JIAAIIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B MOJIMKYJIBTYPHOM MHpE.

OBnaneHne yHUBEPCAIbHBIMUA YY€OHBIMU TTO3HABATEILHBIMU
JEUCTBUSIMHU:

B) paboTa ¢ uHpopmauei:
- BJIAJIETh HaBBbIKAMH
W3  HWCTOYHUKOB  pa3HbIX  THUIIOB,  CaMOCTOSTEIbHO
OCYULIECTBIISITh TIOUCK, aHasus, CHCTEMaTHU3aI1I0
W UHTEPIpETAIuio HHPOPMALIMKM PA3TMYHBIX BUIOB U (opm
MPE/ICTABIICHHUS;

- OIIEHWBATh JIOCTOBEPHOCTh, JETUTUMHOCTH WH(OpMAINH,
€€ COOTBETCTBHUE MPABOBBIM U MOPAJIIbHO-3TUYECKUM HOpMaM

NOJy4YeHUuss  MHPOpPMAaLUU

- cpOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUHU

B CHCTEME HAay4yHOTO 3HaHMs; (PYHKIIMOHAIBHOH T'pPaMOTHOCTH
YeJI0BeKa JJIsl PEeHICHHUs )KU3HEHHBIX POOIIEM.

- cOPMUPOBAHHOCTh YMEHUS PUMEHSATH MOJTyUYECHHbIE 3HAHUS IS
00BsICHEHUS! OMOJIOTHYECKHUX MPOLIECCOB U SIBICHUH, JJISl IPUHATHS
NPAaKTUYECKUX PEIICHUI B TOBCEHEBHOMN KU3HU

C 1IeNIbI0 00eciedeHts 6€30I1aCHOCTH CBOETO 3/I0POBbS U 370POBbs
OKPYKAIOIIMX JIIOAeH, COOMIONEHUs 3I0pOBOro oOpasza KHU3HH,
HOPM T'PAaMOTHOTO MOBEJICHHS B OKPYKAlOLIEe MPUPOJHON CPEAE;

NOHMMaHWe  HEOOXOJMMOCTH  HCIOJb30BaHMUA  JOCTHXKEHHMH
COBPEMEHHOM OMOJOrMM M OMOTEXHOJOTHH Uil paluOHAIBHOTO
IIPUPOIONOIB30BAHUS.

- c(hopMHpPOBAaHHOCTP ~ YMEHUM  cO3/1aBaTb  COOCTBEHHbBIE

NMUCBbMCHHBIC U YCTHBIC C006IJ_ICHI/I$I Ha OCHOBE OHOJOTHYECKOM
I/IH(l)OpMaHI/II/I nus3 HECKOJBKHX UCTOYHHUKOB, rpaMOTHO
HCIIOJIb30BaTh MOHSITUMHBIN arrapar OMOJIOTHH

OK 04. O¢ddexTuBHO
B3aMMOJIEMICTBOBATH
u paboTaTh

B KOJJIEKTHBE

U KOMaHJie

B wactn nennoctn HAaYYHOT'O ITO3HaHUWA: OCO3HAHHUE ICHHOCTU
HaquOﬁ ACATCIIbHOCTH, T'OTOBHOCTB OCYHICCTBJIATH
IMPOCKTHYIO n HCCICA0BATCIILCKYIO JCATCIIBHOCTD
HHIWBUIYAJIBHO U B I'PYIIIIC.

- HpI/IO6peTeHI/IC OIbITa MIPUMCHCHHW S OCHOBHBIX METOJJ0B HAYUYHOT'O
IMMO3HAaHUs, UCIIOJIb3YCMbIX B OMOJIOTUH: Ha6HIOI[eHI/I$I n OIIMCaHHuA
KHUBBIX CHCTEM, IIPOLCCCOB U SIBHeHI/Iﬁ; opramusanvi H
MMPOBCACHUA OHOJIOTHYECKOTO 9KCIICPUMCHTA, BBIABHUKCHU A




OBiagenue
JCUCTBUSIMU:
0) cOBMECTHas I€SITEIIbHOCTD:

- IOHUMATh U UCIIOJIL30BATh MPEUMYIIECTBA KOMaH/THON
Y UHIUBUIyaJIbHOU PabOTHI;

YHUBCPCAJIbHBIMU KOMMYHHKAaTHBHBIMU

- IIPUHUMATH Leau COBMECTHOU JEATECIIBHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS

M0 ©¢ [JOCTIDKCHHIO. COCTaBIIITh IIIaH  JICHCTBHIA,
pacupenensaTb poiad € YYETOM MHEHUW YYacCTHUKOB

00CYXKIaTh Pe3yIbTaThl COBMECTHOUM PaOOTHI

TUIIOTE3, BBIABICHHUS 3aBUCUMOCTH MEXIY MCCIEAYEMBIMH
BEJIMYMHAMU, OOBSICHEHUSI ITOJIyYEHHBIX PE3YJIbTAaTOB

U (QopMynupoBaHMsS BBIBOJAOB C MCIIOJIB30BAaHUEM Hay4HBIX
IIOHATUM, TEOPUI U 3aKOHOB

OK 07.
CopeiicTBOBaTH
COXPaHEHHIO
OKpY>Karoleu

cpepl,
pecypcocOepexeHn
10, MIPUMEHSITh
3HaHUS

00 W3MEHEHUU
KJIMMaTa, TPUHIUITBI
OepexIINBOTO
IPOM3BOJICTBA,

3¢ PeKTUBHO
JIECTBOBATH

B Ype3BbIUAITHBIX
CHUTYaIHIX

B yacTu 5K010rM4ecKoro BOCIIUTAHUSA:

- ¢hOpMHUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYpPbl, IOHUMaHUE
BIMSHUSA  COLMAJIBHO-DKOHOMUYECKMX  IIPOLECCOB  Ha
COCTOSIHME IIPUPOJIHON

U COLMAJIBHOM Cpelbl, OCO3HAHUE II00AIbHOTO XapakTepa
HKOJIOTUYECKUX TTPOOIIEM;

- IUNJAHUPOBAHME U OCYILECTBJICHNUE NEUCTBUN B OKPYKaAIOLIEN
cpele Ha OCHOBE 3HAaHMs LEIed YCTOMYMBOIO pa3BUTHUSA
4eJI0BEYECTBA;

- AKTHBHOE HEIpUATHE JIEUCTBUH,
OKpYXKarolleu cpee;

- YMEHHE MPOTHO3UPOBATH HEOIArOMPUATHBIE IKOJIOTUYECKUE
NOCJIEACTBHSI IPEAIPUHUMAEMBIX JEHCTBUM, TPENOTBPALLATh
ux;

IMPUHOCAIINX BpPECI

- pacCIIMpPEHHE OmbiTa JEATEIBHOCTH SKOJOTHYECKOUN
HaIpPaBJIEHHOCTH.

OsnageHue YHUBEPCAIbHBIMU KOMMYHUKaTUBHBIMHU
NEUCTBUSIMU:

0) cOBMeCTHas JICSITEIIbHOCTD:
- MOHMMATh W HCIIOJIG30BaTh MPEHMYINECTBA KOMAaHIHOMN
Y WHUBUIYaJIbHOU paOOThI;

- MPUOOPETEHHE ONBITA IPUMEHEHHUSI OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHUS, HCITOJIB3YEMbIX B OMOJIOTHH: HAOTIOACHUS

Y OIMCAHMS KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHHIA;, OpraHU3aI[|iH
U TIPOBEACHHS OMOJOTUYECKOTO OKCIEPHUMEHTA, BBIIBUKCHHUS
THIIOTE3, BBUIBJICHUS 3aBHCHUMOCTH MEXAY HCCIICTyEeMbIMU
BEJIMYMHAMU, OOBSICHCHHS ITOJTYICHHBIX PE3yJIbTaTOB

u (GOpMyITUPOBaHUS BBIBOJOB C HCHOJIB30BAaHUEM HAYYHBIX
MOHATUI, TEOPUI U 3aKOHOB.

- ¢(hOpMUPOBAHHOCTh YMEHUS BBIIEIATH CYIIECTBEHHBIE IPU3HAKU
BHPYCOB, KIJIETOK IPOKAPUOT W DYKAPUOT; OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX ~ OpPraHU3MOB, BHJIOB, OHOTEOIIEHO30B U
DKOCHUCTEM; OCOOCHHOCTH TPOIECCOB OOMEHa BEIIECTB U
MpPEeBpaIeHHs] SHEPTUU B KJIETKe, (POTOCUHTE3a, MIACTUYECKOTO U
JHEPreTHYECKOr0 OOMeHa, XEeMOCHHTe3a, MHTO03a, Meko3a,
OTIOIOTBOPEHUS, PA3BUTUS U PAa3MHOXKEHHsSI, WHIWBUIYaTbHOTO
pa3BUTHS OpraHu3Ma (OHToreHesa), 60pbObI

3a CyIIEeCTBOBAaHUE, €CTECTBEHHOTO OTOOpa, BHA000pa30oBaHMS,
MIPUCITIOCOOJICHHOCTH OpPraHWU3MOB K cpelie OOWTAaHWS, BIIMSHHS
KOMIIOHEHTOB 9KOCHUCTEM, AHTPOTIOTEHHBIX U3MEHEHUH
B DKOCHCTEMax CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB U
MpeBpallleHre YHEPTUu B Ouocdepe.




-  [pUHUMATh  [eITd  COBMECTHOH  JeATeIbHOCTH,
OpraHU30BBIBAThH u KOOPJIUHUPOBATH NeNCTBUA
M0 €€ JOCTIKEHHUIO: COCTaBJIATH IUIaH JCWCTBUIA,
pacupenensiaTb poiad € YYEeTOM MHEHUUA YYacCTHUKOB
00CyXJaTh pe3yibTaTbl COBMECTHOM pabOThI

- c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSTH MOTY4YE€HHbIE 3HAHUS IS
00BsICHEHUS! OMOJIOTMUYECKHUX MPOLIECCOB U SIBICHUH, ISl IPUHSTUS
PAKTUYECKUX peLeHui B IIOBCETHEBHOM AKHU3HU
C LIeJbI0 oOecneueHus 0€30MacCHOCTH CBOETO 3/10POBbS U 3J0POBbS
OKPYKaIOLIMX JIH0AEH, COOMIONEHUs 3I0pOBOro obOpasza XKHU3HH,
HOPM TI'PAMOTHOT'O MOBEJICHHS B OKPYKAlOLIEH MPUPOJHON CPEAE;
[IOHUMaHUE  HEOOXOJMMOCTH  HCHOJb30BaHUSA  JOCTHXKCHUH
COBPEMEHHOHM OMOJIOTUM M OMOTEXHOJOTHH JUIS PaIllOHAIEHOTO
IPUPOJIONIOIB30BAHUS
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2. CTPYKTYPA U COJEP)KAHUE YYEBHOTI'O IIPEJIMETA

2.1. O0beM yueOHOI JMCHUIIJIMHBI M BUABI Y4e0HOH padoThl

Buj yueOHoi1 padoThI

O0BbeM yacoB

O0bem yueOHOTO nmpeamera 78
O0beM yueOHBIX 3aHATHH 78
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHUe 56
1a00PaTOPHO-TIPAKTHUYECKUE 3aHSATHUS 22

IIpome:xxyTouyHas arrecranus B ¢popme 1u(ppepeHIHPOBAHHOIO 3a4€eTa
BO 2 cemecTpe
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2.2. TemaTnueckuii JIaH U coaep:kanue yyednoro npeamera BUOJIOT' YA

Koapl
KOMIIETEHIIMH,
¢dopmupoBanuio
HaumenoBanue Conep:kanue yuye0HOro marepuasa (0CHOBHOe U podeccHOHAJIBLHO OpUEHTHPOBaHHOE), | O0beM KOTOpBIX
pa3/iesioB U TeM JladopaTopHbIe U MPAKTHYeCKUe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) 4yacos
Crmocoo0cTByeT
3JIeMeHT
MPOrpamMMBbl
! 2 3 4
OcHoBHoOe coJepKaHue
Pa3nes 1. buonorus kak Hayka. ZKuBble CHCTeMbI M HX OPraHH3aLUs 21-
Tema 1.1. CopepxaHue yueOHOro Marepuaia 2
buonorus buonorus — Hayka o xuBoi npupoze. CBs3u OMOJIOIUU ¢ OOIECTBEHHBIMU, TEXHUUECKUMHU U
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKamH, QHIOCOPHEH, pEIUTHEN, STUKOW, SCTETUKON U TPABOM.
Obwas Ponp Ouonorun B (QOpMHUPOBAHMM COBPEMEHHOW HayyHOM KapTHHbI Mupa. Cucrema
XapaKTepUCTHKA Ouonoruuyeckux Hayk. MeToJpl MO3HAHUS KMBOM NpUpoAbl (HaONIOAEHUE, SKCIEPUMEHT, OK-02
KU3HU ONHCaHHe, HW3MEpEHue, KiIacCUupUKalMs, MOJAEIUPOBAHUE, CTAaTUCTHYEecKass o00paboTka 2
naHHbIX). JKuBble cuctembl (OMOcHCTEMBI) Kak MpeAMeT Hu3ydeHus Ouosoruu. Otinuue
KHUBBIX CUCTEM OT HEOpraHuueckoi mpuposl. CBolcTBa OMOCUCTEM U MX pazHoOoOpaszue.
YpoBHHU OpraHu3alNH OnocucTeM: MOJIEKYJIIPHO-TEHETHYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIN, MOMYJISIIIMOHHO-BUIOBOH, 3KOCHUCTEMHBIH (OMO - TeOlEeHOTHYECKHUit),
O6rochepHbIH.
Pa3nes 2 XuMH4YeCKHIi COCTAB M CTPOCHUE KJICTKH 8/3
Tema 2.1. Copepkanne y4eOHOro Marepuana 2/1
XUMUYECKUH COCTaB | XMMHUYECKUN COCTaB KJIETKH. XMUMHUYECKHE DJIEMEHTHI: MaKpOdJIEMEHTBI, MUKPOIIEMEHTHI.
kieTku. Bona Bona um MuHepanpHble BemecTBa. DyHKIMM BOABI U MHUHEPAJIBHBIX BEILECTB B KIETKE. 1
Y MUHEpaJIbHbIE [Toanepskanue OCMOTHUYECKOTO OanaHca
BEIIECTBA IIpakTHueckoe 3aHsTHE 1
Ne 1 «buonoruueckass poiab MHHEpaJbHBIX BEIIECTB B 00ECHEUEHHM >KU3HEAEATEIbHOCTU
OpraHU3MOB, MTPOSIBJICHUS ArcOaTaHCca MUHEPATIBHBIX JIEMEHTOB) OK-01, OK-02,
Tema 2.2. Coneprkanue yueOHOro MaTepuaa 3/1 OK-04
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buonoruyecku
BaKHBIE XUMUYECKUE
COEIMHEHUSI

benku. CoctaB u crpoeHne 0eIKoB. AMUHOKUCIOTE — MOHOMEpPHI OenkoB. HezameHnmble U
3aMEHHMBIE AMUHOKHUCIOTBL. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpbl OEIKOBOM
MOJIEKYJbI (TIepBUYHAS, BTOpUYHAS, TPETUYHAS M YETBEPTUYHAs CTPYKTypa). XUMHUECKHE
cBoiictBa OenkoB. buomormyeckue ¢yHkimn OenkoB. DepMEHTBI — OHOJOTUYECKHE
karanu3aTopel. CtpoeHue (epMeHTa: aKTHBHBIA IEHTpP, CyOCTpaTHas CHEHH(PUYHOCTD.
Kodepmentsl. Butamuabl. Otinudnsi epMEHTOB OT HEOPTaHUYECKUX KaTaTn3aTOPOB.
VYrneBoapl: MOHOcaxapuabl (TJIH0K03a, prubo3a u Je3okcupubo3a), nucaxapuibl (caxaposa,
JIAKTO3a) W TOJHMCaxapubsl (KpaxMmal, TJIMKOTCH, IEJUTI0JI03a). buomorndeckue (QyHKIHH
yraeBonoB. Jlunuael:  Tpurnuuepunbl, Gochonunuabl, crepounsl. [ uapoduiabHO-
runpodoOHbIe cBOKCTBa. bruonornueckue GpyHkmn aunuaoB. CpaBHEHUE YTIEBOAOB, OCIKOB
Y JTUNUJ0B Kak ucToYHUKOB 3Heprun. Hyknennossie kucnotel: [IHK nu PHK. Hykneotuasr —
MOHOMEpBI HYKJIEHMHOBBIX KucioT. Crpoenue u ¢pyukuuu JJHK. Crpoenue u ¢pynknuun PHK.
ATO®: crpoenne u GyHKIIUU

JlaGopatopHbie 3aHATHS (Ha BEIOOD MPEIO1aBaTEeNs)

Ne 1 «M3ydeHne KaTaJIMTHYECKOW aKTHBHOCTH (EPMEHTOB (Ha TpUMepe aMHIa3bl WIN
KaTaJyiasbl)»

Tema 2.3.
CrpykTypHO-
(GbyHKIMOHATIbHAS
OpraHu3anys KJIETOK

Copneprkanne ydeOHOro MaTepuana

3/1

[MuTonorus — Hayka o kieTke. Knetounas Teopust — npuMep B3auMoAeUCTBUS Uaeil 1 pakToB
B HAyYHOM ITO3HAHUU. METO/IbI U3yUEHUS KIETKH.

Knerka kak menoctHast »kuBas cuctema. OOILIue NMpU3HAKU KIETOK: 3aMKHYTas HapyxHas
MeMmOpaHa, monekyinsl JIHK kak renernueckuii anmapar, cucteMa CuHTe3a Oeska.

Tumbl KIETOK: JyKapuOTHYecKass UM  IpokapuoTudeckas. OCOOCHHOCTH CTpPOEHUs
MpoKapuoTUYeCKOU KieTku. KinerouHnas crteHka Oaktepuil. CTpoeHHE SYKapHUOTHUUECKOU
kJ1eTki. OCHOBHbBIE OTIMYUS PACTUTENBHOMN, KUBOTHOM U rpuOHOM KieTku. [ToBepXHOCTHBIE
CTPYKTYpbl KIJIETOK— KJIETOYHAsl CTE€HKa, IJIMKOKAaJNUKC, MX ¢yHKuM. [lnazmatuueckas
mMeMmOpaHa, ee cBoiictBa W ¢yHkuuu. Lluromnasma u ee opranoujsl. OgHOMEMOpaHHBIE
opranouas! kietku: JIIC, anmapar [Nompmxu, nmsocoMsl. [lomyaBTOHOMHBIE OpraHOMABI
KJIETKA: MUTOXOHJpHHM, IutacTuipl. lIpomcxoxkaeHune MHUTOXOHApUHM W TUIacTUA. Bunuel
wiactug. HemeMOpaHHbIe opraHOWBI KIETKU: PUOOCOMBI, KJIETOUYHBIA IIEHTpP, LIEHTPHOJIH,
PECHMUKH, XI'YTUKA. PYHKIMM OPraHOMAOB KIETKU. BrmrodeHus. SInpo — peryssTopHbIi
ueHTp kietku. CTtpoeHue sijapa: siaepHas 000J10YKa, KapuoIia3Mma, XPOMAaTHH, SJIPBIIIKO.
XpomocoMbl. TpaHCIIOPT BEIIECTB B KIIETKE.
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JlaGopaTopHbie 3aHATHS (Ha BBIOOp MTPENO1aBaTeIs)

No 2 «Ctpoenue kiieTku (pacTeHusi, )KUBOTHbIE, TPUOBI) U KJIETOYHBIE BKIIOYEHUS (Kpaxma,
KapOTUHOMIBI, XJIOPOIIJIACTHI, XPOMOILIACTHI)»

Pa3gen 3. ZKuzHeaeaTeJbHOCTDh KJIETKH

5/1

Tema 3.1.
OO0OMeH BelEeCTB
Y TIPEBpAIlCHHE

SHEPTUU

B KJIETKE

CopepxaHnue yueOHOro Marepuaia

21-

OOMeH BemiecTB, WM MeTa00au3M. AcCUMUIIALNS (TUTACTHYECKUN OOMEH) M JUCCUMUJISAIINS
(oHEepreTHyeckuii 0OOMEH) — JABE CTOPOHBI €IMHOTO Ipolrecca Merabonusma. Ponb 3akoHOB
COXpaHEHHs BEIIECTBA W DHEPrUM B NMOHUMAaHMU MeTabonm3ma. Tumbel OOMEHa BEIIECTB:
aBTOTPO(HBIA U rerepoTpodHbI. Ponp ¢epMeHTOB B 0OOMEHE BEMIECTB W IMPEBPALICHUU
sHeprun B kierke. PorocuHTe3. CBeroBas m TemMHOBas (as3pl QoTocuHTe3a. Peakumm
¢dorocunTesa. dpdexkruBHOCTE PpoTOCHHTE3A. 3HAUCHHE (POTOCHHTE3A IS KU3HU Ha 3emIie.
Bnustaue ycnoBuii cpenpl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIMICHUSI €TO MPOIYKTHUBHOCTH Y
KyJIbTYPHBIX ~ pacTeHHH. XeMOCHHTe3. XEMOCHHTE3upymoouye OakTepuu. 3HAYCHUE
XeMOCHHTEe3a ISl JKM3HM Ha 3emie. DHEpreTHuecKuii oOMeH B KieTke. Pacmienenue
BEIIIECTB, BBIJCIICHHE M AKKyMYJIMPOBAaHHE SHEPTHH B KJIETKE. OTallbl SHEPreTUYECKOTO
oOmena. ['mukonus. bpoxkenwe u ero Bunabel. KucimopogHoe okHciIeHHE, WIM KJIETOYHOE
neixanue. OkucnutenbHoe Gochopunuposanre. IPHEKTUBHOCTh IHEPTETUUECKOT0 OOMEHa

Tema 3.2.
Bbuocuures Oenka

CopepxaHue yaeOHOTo MaTepuana

2/1

Peakuun Mmarpuunoro cuHTe3a. ['enetnueckas wuHpopmauusa u JHK. Peanusanus
TeHeTUUYeCKOi nH(pOopMaluu B KJIeTKe. [ eHeTH4eckuii Koa U ero cBoicTBa. TpaHCKpUMITUS —
maTpuuHblii  cuHTe3 PHK. Tpancasmus — OuocuHTe3 Oenka. OTamnbl TpaHCISLUH.
KoanpoBanue amuHokuciot. Pons pubocom B OuocunTe3e Oenka

IIpakTHueckoe 3aHsTHE

Ne 2 «Pemenne 3aa4 Ha ONpCACIICHUEC ITOCIICAOBATCIbHOCTHU HYKIICOTU OB

Tema 3.3.
Bupycel

Conepxanue yq4eOHOro MaTeprasa

1/-

Hexknerounslie ¢popmsl xu3Hu — BUpychl. Mcropus otkpeitust Bupycos (. Y. MBanoBckuit).
Oco0OeHHOCTH CTPOEHHUS M KUZHEHHOT0 IuKJa BUpycoB. baktepuodaru. bonesnu pacrenuii,
KUBOTHBIX M 4€JIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nmmyHnozaeduuunra yenosexa (BUY)
— Bo30yautens CIIM/1a. [Ipodguiaktuka pacnpocTpaHeHus: BUPYCHBIX 3a00eBaHUI

OK-01, OK-02,
OK-04

Pa3nes 4. PazMHOkKeHHe M HHIUBHAYATbHOE Pa3BUTHE OPTAaHU3MOB

8/2

Tema 4.1.

\ Copnepkanne y4eOHOro MaTepurana

21-

OK-01, OK-02,
OK-04
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JKU3HEeHHEBIN UK
KJIETKHU

Kierounslii 1MWK, WIM JKU3HEHHBIM HHMKI KieTku. MHTepdasza m murtos. IIporeccsr,
npoTekaromue B nHTepdasze. Perumkanus — peakuus marpuunoro cuareza JJHK. Ctpoenne
XpoMocoM. XpOMOCOMHBIA HA0Op — KapuOTHUII. J[UIIJIOMIHBINA M TaljIOUIHBI XPOMOCOMHBIE
Habopel. XpomaTtuabl. lluTosmornueckue OCHOBBI Pa3MHOXKEHUS © HWHIAUBUIYAIBHOTO
pa3BUTHUsA Opranu3mMoB. Jlenenue kinetku —muto3. Craaun muto3a. [Iponeccsl, npoucxoasaume
Ha pa3HBIX CTAaUsAX MHUTO3a. buomormdeckuii cmbicn muto3a. [Iporpammupyemas rudeins
KJIETKHM — aIllonTo3.

Tema 4.2.
®dopMbl pa3MHOKEHUS
OpPTraHU3MOB

Copepxkanue ydeOHOro Marepuana

@DopMbl pa3MHOXKEHHS OPraHU3MOB: Oecronoe U nojoBoe. Bupl 6ecrnosaoro pa3MHOXKEHUS:
JieJIeHHE HaJBOE U MOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CIOPOOOPAa30BAHUE, BETETATUBHOE
pasMHOkeHue. MIckycCTBEeHHOE KJIOHUPOBaHHE OPTaHU3MOB, €r0 3HaAUCHHE JJIs1 CEJICKIUH.
[TosoBoe pa3smHOKeHUE, ero orauuust oT O6ecronoro. Meio3. Craguu meiosa. [Ipouecchl,
npoucxojdiue Ha craauax menosza. [loBenenume xpomocom B Meiose. Kpoccunrosep.
buonornueckuil cMbIClI U 3HaUeHHE Melo3a. ['amerorenes — npouecc 00pa3oBaHUs MOJIOBBIX
KJIETOK y *HUBOTHBIX. [losI0BBIE JKe€e3bl: CEMEHHUKU U siMUHUKU. OOpa3oBaHUe U pa3BUTHE
IOJIOBBIX KIETOK — TraMeT (CIepMaro30ui, SHMLEKIeTKa) — CIepMAaTOreHe3 U OOIEHE3.
OcCOo0EeHHOCTH CTPOEHUS SIMIIEKIIETOK U criepMaTo3ouaoB. OmnonorBopenue. IlapTreHoreHes

Tema 4.3.
NunuBunyansHoe
pa3BUTHE OPTaHU3MOB

Copepkanne y4eOHOro Marepuana

412

WNunuBuyansHOe pa3BUTHE (OHTOTeHe3). DMOpPHOHAIBHOE pa3BUTHE (IMOpHOreHe3). JTambl
SMOpPUOHANILHOTO Pa3BUTHA y TO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacTPYJISILUs,
opranorere3. IlocTamOpuoHanbHOe pa3BuTHe. THIBI MOCTIMOPUOHAIBHOTO PAa3BUTHUS:
npsiMoe, HempsiMoe (IMYMHOYHOE). BnusHue cpeabpl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CHOCOOHBIE BBI3BIBATH BPOXKJCHHbIE ypoACcTBa. PocT m pasButue pacteHuil. OHTOreHes
IIBETKOBOT'O PAaCTEHUS: IBOMHOE OIUIOAOTBOPEHUE, CTPOCHHUE CEMEHH, CTaJANH Pa3BUTHS

[IpakTrueckue 3aHATUS

Ne 3 «MHpexmonnble 3a001€BaHMs U SITUAEMHUU B HICTOPUU YEJIOBEUECTBAY.
Ne 4 «BakuuHanus Kak npouIakTuka HHQEKIIMOHHBIX 3a00IeBaHU

Pasnen S. HacieACTBEHHOCTh H M3MEHYHUBOCTH OPraHU3MOB

13/5

Tema 5.1.

CopepxaHre yaeOHOT0 MaTepuana

Copnepkanne y4eOHOro MaTepurana

3/1

OK-01, OK-02,
OK-04
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3aKOHOMCpHOCTI/I
HacCJICa0BaHUsA

[IpenmMer u 3amaun TeHETUKHU. Poib HUTONOTMU UM SMOPUOJIOTHU B CTAHOBJICHUH T'€HETUKH.
Bxnag poccuiickux M 3apyOeXHBIX YUYEHBIX B pPa3BUTHE T'E€HETUKH. MeToAbl TE€HETHUKU
(ruOpUIONOTUYECKUI, UTOTEHETUYECKUH, MOJEKyJIsIpHO-reHeThuueckuil). OCHOBHBIE
FE€HETUYECKNE IOHATHS. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIOIb3yEMasl B CXEMaX CKpEIIMBaHUM.
3aKOHOMEPHOCTH HaCJIeJJOBaHUsI IPU3HAKOB, ycTaHOBIIeHHBIE . Menaenem. Monorubpuaxoe
CKpelIMBaHME. 3aKOH eAMHOOOpa3us THOpUIOB TepBOro  mokojeHus. IlpaBuio
JOMHHHUPOBaHMsI. 3aKOH paclieruieHus npusHakoB. ['mmoreza umcroTsl ramer. [lomHoe u
HENOJIHOE  JOMHMHHMpoBaHMe. JluruOpujaHoe  cKpemuBaHHe. 3aKOH  HE3aBUCUMOTO
HaCJIeJOBaHMsI Tpu3HaKoB. lluToreHeTnueckue OCHOBBI JTUTHOPUAHOTO CKpEUIMBAHUS.
AHanuzupytolee ckpemyBaHue. lcronb3oBaHME aHATU3UPYIOLIETO CKPELIMBAHUS IS
oTpezieNieHusl TeHOTHIa 0COOH.

IIpakTHueckoe 3aHsTHe

Ne 5 Pemenue 3a/la4d Ha OIpCACICHHUC BCPOATHOCTH BO3HHMKHOBCHHA HACJICACTBCHHBLIX
IIPU3HAKOB IIpXU MOHO-, IU-, HOJH/IFI/I6pI/II[HOM " aHAJIM3UPYIOLIEM CKPCIIMBAHUH, COCTABJICHUC
TCHOTHUIINYCCKUX CXCM CKPCHIMBAHHWA

Tema 5.2.
CuemieHHoe
HacJeI0BaHUE
MPU3HAKOB

CopepxaHue yaeOHOro MaTrepuana

3/1

CueruieHHOE HaclieoBaHue mpu3HakoB. Pabora T. Moprana 1o ciierieHHOMY HacJae0BaHUIO
reHoB. HapylieHue cluierieHnsi TeHOB B pe3yibTaTe KPOCCHHIOBEpa. XPOMOCOMHASI TEOPUS
HacJIeICTBEHHOCTH. [ 'eHeTnyeckue kapThl. [ eHeTnka noia. XpoMOCOMHOE ONpeiesieHUE MoJa.
AyTOCOMBI M TOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble M TeTepOraMeTHbIE OPTaHU3MBI.
HacnenoBanue npu3HaKkoB, CIEMIEHHBIX C MOJIOM.

HpaKTI/IquKOC 3aHATUC

No 6 Pemenue 3amady Ha OINpeJEICHHE BEPOSITHOCTH BO3HUKHOBEHHUS HACIEIACTBEHHBIX
IPU3HAKOB NP  CLEIUICHHOM HACJEJOBAaHUM, COCTABJIECHUE TIE€HOTUIMYECKUX CXEM
CKpPEIMBAHUS

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHUYUBOCTH

CopepxaHne yaeOHOro MaTepuala

4/2

N3meHunBOCTh. BHibl N3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HacleICcTBeHHas. Poib cpensl B
HEHACJIEICTBEHHON M3MEHYMBOCTH. XapaKTEpUCTHKA MOAM(PUKALMOHHOW H3MEHYHUBOCTH.
BapunannoHHbIN psn v BapuanmonHas kpusas. Hopma peakiuu nprsHaka. KoinuecTBeHHbIE
U KauyeCTBEHHbIE MpPHU3HAKM M HX HopMma peakuud. CBoiicTBa MOIUPHUKAIIMOHHON
n3MeHunBocTU. HacnenctBeHHasi, Wiam reHotunuyeckas n3MeH4YHBocTh. KomOMHATHBHAs
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W3MEHYMBOCTh. MeH03 M IOJOBOM MPOIECC — OCHOBa KOMOWHATHBHOW HM3MEHYMBOCTH.
MyrtannoHHas U3BMEHYMBOCTh. Kitaccuukanust MyTauii: rTeHHbIE, XDOMOCOMHEIE, TEHOMHBIE.
Yactora ¥ npuyuHbl MyTaruid. MyrtareHHble (akTopbl. 3aKOH TOMOJIOTHUYECKHX PSJAOB B
HaclieacTBeHHou m3MenunBocty H. M. BaBunosa.

HpaKTI/I‘ICCKOC 3aHATHUC

Ne 7 Pemenue 3amad Ha OIpPENECIEHUE BEPOSTHOCTH BO3HUKHOBEHHUS HACIIEICTBEHHBIX
MIPU3HAKOB TPHU PaA3IMYHBIX THUIIAX B3aMMOJICHCTBHSI T€HOB, COCTABJICHHE T€HOTHUITUYECKUX
CcXeM CKpGHII/IBaHI/DI

Tema 5.4.
T'eHeTnka yenoBeka

CopepxaHue yaueOHOro MaTrepuana

3/1

I'eneruka uenoseka. Kapuorun uenoBeka. OCHOBHBIE METOJABI TI'€HETHKU YEJIOBEKA:
reHealornYecKui, OJIN3HENOBbIN, NIUTOT€HETUYECKUH, OMOXMMHUYECKUN, MOJEKYISIPHO-
reHeTuyeckuil. COBpEMEHHOE OIpeAE/IEHUE TE€HOTUIA: MOJIHOI€HOMHOE CEKBEHHPOBAHUE,
IreHOTUIIMPOBaHMUe, B TOM uKcie ¢ nomouisto [11[P-ananuza. Hacnencrsennsle 3aboseBanus
YeloBeKa: TeHHbIe 0oJe3HH, OO0JIE3HM C HACIEACTBEHHOW MPenpacroiioKEHHOCTHIO,
XpoMOcOoMHBbIe Oose3Hu. ComaTtudyeckue W reHepaTuBHble MyTalMu. CTBOJIOBBIE KIIETKH.
[Mpunmunel  310poBOrO  00pas3a  JKWM3HHW, JAMArHOCTHKH, MNPOQWIAKTUKH H  JICYCHUS
IreHeTHYecKuX  Oone3Hel.  MeauKo-reHeTH4YeCcKoe  KOHCYJIbTHUpOBaHME.  3HAuCHHE
MEAMIMHCKOW TEHETUKU B IMPENOTBPALICHUN W JIEYEHUH TEHETHYECKHX 3a00JIeBaHMi
4eJI0BEKA

HpaKTI/IquKOC 3aHATUC

No 8 «CocraBnenure u aHaJIn3 POJIOCITIOBHBIX YETIOBEKA

Pa3gen 6. DBoIoINOH

Hasl OMoJIorus

6/1

Tema 6.1.
OBOJIIOIIMOHHAS
TeopHUs
U €€ MECTO
B OHOJIOTHU

Copepkanne y4eOHOro Marepuana

21-

[TpennocbuIKy BO3HUKHOBEHHMSI SBOJIIOLIMOHHON TEOPUH. DBOJIIOLMOHHAS TEOPUS U €€ MECTO B
Ouonoruu. BnusHHE 53BOJIIOLNMOHHON TEOPUU HA pPAa3BUTHE OMOJOTHMM M JAPYTUX HayK.
CuzerenscTBa 3Botonuu. [laneoHTonoOrnueckne: nocie0BaTeaIbHOCTh MOSBICHHS BUIOB B
MaJIEOHTOJOTUYECKON JIETONHUCH, NepexoHble Gopmbl. buoreorpaduyeckue: cXoACTBO H
paznuune dayH U GJIOp MATEPUKOB M OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U Pa3IUUUs
SMOpPHUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIbHO-AHATOMHYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIE, pPYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHUE:
CXOJICTBO MEXaHU3MOB HACJEJICTBEHHOCTH M OCHOBHBIX METa0OJMYECKHX IyTel y Bcex

OK-01, OK-02,
OK-04
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KHUBBIX OpraHu3MoB. JBoitonuoHHas Teopus Y. JlapuHa. [Ipeanochuiku BO3HUKHOBECHHUS
JapBUHU3MA. J[BHXKYIIKE CHIIBI 3BOJIONMHU BUJOB 10 JlapBuHY (M30BITOUYHOE pa3MHOXKECHHE
IIPU OTPAaHIUYEHHOCTH PECYPCOB, HEONpeIeIEHHAs H3MEHYHMBOCTh, 0Opb0a 3a CyIeCTBOBAHHUE,
€CTECTBEHHBIH 0TOOD)

Tema 6.2.
MukposBoitonus

Copepxanue yueOHOro Marepuana

21-

Cunrernueckas teopust 3Boimtonuu (CTD) u €€ oCHOBHbBIE NOJIOKEHUSA. MUKPOIBOIIOLMSL.
[Tomynsiius Kak eAMHULIA BUJIA U 3BOTIONUH. JIBIoKyIHe cuiibl ((pakTophl) SBOIIOIUN BUIOB
B mpupojae. MyTalMOHHBIA TPOLECC W KOMOMHATUBHAS W3MEHYHMBOCTH. llomynsiuoHHBIC
BOJIHBI U fApeid renoB. M3onauus u murpanus. EctecTBeHHBIH OTOOpP — HAmpaBIIsSIONIHIA
daktop 3Bomtonuu. PopMbI €CTeCTBEHHOTO 0TOOpa. [IprucmocobieHHOCTh OPraHu3MOB Kak
pe3ynbTaT sBomonuu. [lpumepsr mnpucnocoOieHuit y opranu3sMoB. ApoMopdo3bl U
uanoanantauuu. Buag w  BugooOpasoBanme. Kpurepum Bupma. OCHOBHBIE  (OPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IKOJIOrHUECKOe

Tema 6.3.
MaxkposBontonus

Copneprkanue y4eOHOro Marepuana

2/1

MakposBomorus. Dopmbl  3BoNOUMU:  (pUIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napasuienapHasi. HeobpaTumMocTsb 3B0IIOIMH

[TpakTuueckoe 3aHsaTHE (Ha BBIOOP MPENOaBaTeis)

Ne 9 «Onucanue HpI/ICHOC06J'IeHHOCTI/I opraHnu3Ma U €€ OTHOCHTCIIBHOI'O XapaKTCpa»

Pa3nes 7. Bo3HMKHOBeHMe M pa3BUTHE KU3HU Ha 3emuie

7/1

Tema 7.1.
3apoxaeHue
U pa3BUTHE KU3HU

CopepxaHue yaeOHOTo MaTepuana

21-

JloHayuyHble TpPEICTaBICHUS O 3apOXACHUM XU3HHU. HaydHble runore3bl BO3HUKHOBEHHS
KHU3HU Ha 3emiie: abMOreHe3 U MaHchepMus. XUMHUUYecKas 3BOONHsS. AOHOTreHHbIN CHHTE3
OpraHMYECKHUX BEIIECTB W3 HEOPraHWYEeCKUX. OKCIEPUMEHTAJIbHOE IOATBEPKIACHHE
XUMHUYecKol 3Bommonnu. HauvanbHble 3Tanbl Ouonoruyeckoit spomonuu. ['mmoresa PHK-
Mupa. PopMUpPOBaHHE MEMOpPaHHBIX CTPYKTYp U BO3HHMKHOBEHHE IMpPOTOKIETKH. [lepBbie
KJIETKHU U UX dBOMIOLUsA. POPMUPOBAHUE OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie mo 3paM u nepuogaM. Karapxeit. Apxeiickas U mpoTepo3oicKas
opel. Ilanmeosoiickas spa u e€ mepuoibl: KeMOPUHUCKUN, OPIOBHKCKHM, CHIYPHHCKHIA,
JIEBOHCKHI, KAMEHHOYTOJIbHBINA, TEpMCKH. Me3030iicKas 3pa U €€ Mepruoabl: TPUACOBBIM,
1opckuii, MenoBoi. KaiiHo3olickas 3pa M €€ NepUOAbl: IAJICOr€HOBBIM, HEOTCHOBBIM,
AHTPOINOT€HOBBIM.

Tema 7.2.

CopepxaHue yaeOHOro MaTepuana

2/-

OK-01, OK-02,
OK-04
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Cucrema

OpTraHu4eCKOro Mupa.

[Ipoucxoxnenue
YyeJIOBEKa —
AHTPOIIOTCHE3

Cuctema OpPraHMYECKOro MHUpa Kak OTpakeHHe 3BOIIONUHA. OCHOBHBIE CHCTEMATHYECKHE
TPYIIIBl OPraHU3MOB. XapaKTEPUCTUKA KIMMaTa U TeOJOTHYecKHuX mporieccoB. OCHOBHBIC
3TaIlbl ABOJTFOIIUN PACTUTEIBHOTO U )KUBOTHOTO MUPa. ApoMOp(03bl y PaCTCHUHN U )KHBOTHBIX.
[TosiBnenue, pacuBeT U BBIMUPAHHUE TPYIII KUBBIX OPraHU3MOB.

OBOJIOLMST  4YeJIOBEKa. AHTpOMNOJIOTMs Kak Hayka. Pa3BUTHE MpENCTaBICHUM O
MPOUCXOKICHUHM 4YelloBeka. Meroabl u3ydeHusi aHTpororeHe3a. CxolcTBa W paziuyus
YeOBeKa W JKUBOTHBIX. CHCTEMAaTHUeCKOe TOJOKEHHE 4YesoBeKa. JIBYDKYIIUE CHIIBI
(pakroper) anTpomorene3a. HacnencTBeHHas W3MEHYMBOCTh M €CTECTBEHHBIH OTOOP.
OO61ecTBeHHBIH 00pa3 ®KU3HU, U3TOTOBJICHUE OPYJIUI TPy/ia, MBIIIUICHUE, PEYb.

Tema 7.3.
OCHOBHBIE CTaIUU
DBOJIIOIMH YEJIOBEKA

Copneprkanue y4eOHOro Marepuana

3/1

OCHOBHBIE CTaUU W BETBU HBOJIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YEIOBEK YMEJbIid,
Yenosek npsMmoxonsmui, YenoBek HeaHIEepTalbCKuil, YeIOBEK pa3yMHBIN COBPEMEHHOTO
tuna. Haxolku ncKomaemMbIX OCTAaHKOB, BpeMs CYIIECTBOBAaHUS, 00JacTh paclpoOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 >ku3Hu, opyaus. YemoBedeckue packl. OCHOBHBIE OOJIbIIIHE
pacel:  eBpormeoujHas  (eBpasuiickasl),  HErpo-aBCTpalionjHas  (9KBaTOpHAalIbHAA),
MOHIOJIOM/IHAs (A3MaTCKO-aMEepUKaHCKas). UepTbl NPUCIIOCOONIEHHOCTH IpeACTaBUTENEH
4eJI0OBEYECKUX pac K YCJIOBMSIM cyllecTBoBaHUS. EnuHCTBO 4yenoBeueckux pac. Kpuruka
pacusma.

ITpakTHyeckoe 3aHsTHE (Ha BBIOOP NMPErnoaaBaTeis)

Ne 10 «IIpucnoco6ieHHOCTb YenoBeKa K pa3HbIM yCIOBUM cpe/ibl. BiusHue reorpadguueckoit
cpeabl Ha MOpGOJIOTHIO U (PU3HOJIOTHIO YEIOBEKa

Paznes 8. OpranusMsbl M OKpPY’KalOIIas cpena

Tema 8.1.

| Conepkanne yaeOHOro MaTepuana

OK-01, OK-02,
OK-04, OK-07
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DKoJorus
Kak Hayka. Cpenbl

DKoJorHs Kak HayKa. 3a/laqd U pa3/ieibl SKOJOTHH. MeTOIbl 3KOJIOTHYECKUX UCCIICTOBAHHA.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOro uenoBeka. Cpeibl oOMTaHMs OpPraHU3MOB:

AKHU3HU. BOJIHAs1, HA3€MHO-BO31y1IIHAsl, [IOYBEHHAs!, BHYTPUOPIaHU3MEHHast. DKOJIOTH4ecKue (paKTOpBl. 2
DKOJIOrn4ecKue Knaccugukarus skonorudeckux pakTopoB: aOMOTHYECKUE, OMOTHUECKUE U aHTPOTIOT€HHBIE.
(baxTopsl JleiictBue »sKojoruueckux (akTOpoB Ha OpraHu3Mbl. AOHOTHYECKHE (AKTOPBI: CBET,
Temreparypa, BiakHOcTh. Dotonepuoausm. IlpucrnocobneHus OpraHu3MOB K JCHCTBUIO
abuornueckux (axkropoB. buonornueckue putmbl. buotnueckue Qaxtopsl. Buabl
OMOTMYECKUX B3aUMOJCHCTBUI: KOHKYpPEHIMS, XUIIHUYECTBO. [lapasuTusMm, MmyTyanusm,
KOMMEHCAJIN3M (KBapTHPAHCTBO, HaXJICOHWYECTBO), aMEHCAIN3M, HEHUTpaiu3M. 3HaYeHUE
OMOTHYECKUX B3aUMOICHCTBUH /IS CYIIIECTBOBAHUS OPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

Tewma 8.2. CopepxaHue yaueOHOro MaTrepuana 2/1
DKoJ0rn4YecKue OKOJIOTUYECKHE XapaKTEPUCTUKH monyasiuud. OCHOBHBIE IIOKa3aTe€ad  MOMYJISILIMU:
XapaKTEePUCTUKU YHUCJIEHHOCTh, IJIOTHOCTb, POXKJIAEMOCTb, CMEPTHOCTb, HPUPOCT, MHrpanus. JlMHaMuka 1

MOMYJISILIUU YUCJIEHHOCTH MOMYJISIIMY U €€ PeryJsiusl.

ITpakTHYECKOE 3aHSTHE 1
No 11 «lToncué€r nnoTHOCTH NOMyNSIUN pa3HbIX BUJIOB PACTEHUI
Pa3nen 9. Coo01ecTBa M 3K0JIOTHYECKHE CHCTEMbI 13/4 OK-01, OK-02,
Tema 9.1. Coneprxanne yueOHOT0 MaTepuaa 2/- OK-04, OK-07
CoobmiecTBa Coo061ecTBO opraHnu3mMoB — 6uoreHo3. CTpyKTypsl OHMoleH03a: BUI0BAs, IPOCTPAHCTBEHHAS,
OpraHU3MOB, Tpouueckas (nuieasi). Buabi-nomuHanTsl. CBSI3U B OUOIIEHO3E.
HKOCUCTEMBI Okonoruyeckue cucreMbl (9kocucremsl). IloHsatne 06 »sKkocuctemMe U OMOTreolEHO3eE.
@OYHKIMOHATIbHBIE KOMIIOHEHTBl JKOCHUCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, PEIyLEHTHI. 9
KpyroBopot BeriecTB M MOTOK 3HEPTUU B 3KocHucTeMe. Tpoduueckue (MUILIEBbIE) YPOBHU
skocucTteMbl. [IumeBbie nenu u cetd. OCHOBHBIE MOKAa3aTeNM SKOCHUCTEMBI: OHoMacca,
OPOAYKIMS. DKOJOTMYECKUE MUPAMUIbl: MPOIYKIMH, YUCICHHOCTH, OuomMaccsl. CBoiicTBa
9KOCUCTEM: YCTOWYMBOCTb, caMoperyisinusl, pazsutue. Cykieccus.

Tema 9.2. Coneprkanue yueOHOro MaTepuaia 2/-

[IpupoaHbie IIpupoaHble SKOCHCTEMBI. ODKOCHUCTEMBI peK M 03Ep. ODKOCHCTEMAa XBOMHOTO WIH
9KOCHCTEMBI HIMPOKOJINCTBEHHOTO jeca. AHTpOIIOT€HHBIE DKOCHCTEMBI. ATpO3KOCHCTEMBI. 2

YpboskocucrteMbl. buonornueckoe M XO3SMICTBEHHOE 3HAYEHHE Aarpo3KOCHCTEM H
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ypOoskocucteM. buopasHooOpasue kak ¢dakrop ycroitumBoctu 3KocucteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pa3Ho0Opasus Ha 3emIie.

Tema 9.3. Copepxanue yueOHOro Marepuaa 1/-
buocdepa — Yuenne B. U. Bepuajackoro o 6uocdepe. I'panwniibl, coctaB u cTpykTypa 6uocdepsl. XKuoe
rodanpHas BemecTBO M ero ¢yHkuun. OcoOeHHOCTH Ouocdepbl Kak TI00aTbHOW HKOCHCTEMBI.
sKocucTema 3emid | J/luHamuueckoe paBHOBecMe M oOparHas CBsi3b B Ouocepe. KpyroBopoTsl BeliecTB u 1
OMOTreOXMMHUYECKHE IHKJIBI dJeMEHTOB (yriaepoja, aszora). 30HaJIbHOCTh OHOC(hEpHI.
OCHOBHBIE OMOMBI CYIIIH.
Tema 9.4. CopepxaHue yaueOHOro MaTrepuana 4/2
Bnusinue UYenoseyectBo B Omochepe 3emu. AHTPOTIOreHHBIE U3MEHEHHs B Ouocdepe. [mobanbHbie
aHTPOITOTE€HHBIX sKoJorndeckue mpodsempl. CocyliecTBOBaHUE MPUPOAbI M uesioBeuecTBa. CoXpaHEHHE
¢axTopoB Ha OuopasHooOpa3uss Kak OCHOBa ycroiiumBocTH Ouocdepbl. OcHOBa palMOHAIBLHOTO 2
ouochepy yIpaBJICHUS TPUPOIHBIMHI PECYPCaMHU U UX UCTIOJIb30BaHue. JJocTHKEeHUsI OMOJIOTHU U OXpaHa
TIPUPOJIBI.
ITpakTrueckoe 3ansTHE (Ha BEIOOD MpenojaBaTesis) 2
Ne 12 «BnusitHue mpou3BOICTBEHHBIX (DAKTOPOB HA OPraHU3M YEIOBEKAY
Tema 9.5. Copneprkanne ydeOHOro MaTepuana 4/2
Bnusanue conuanbHo- | 310poBbe U ero cocrapisomue. GakTopsl, MOJT0KUTEIBHO U OTPULIATEIbHO BIMSAIONINE HA
HKOJIOTHIECKUX opraHu3M denoBeka. [IpoOiiemMa TEXHOTEHHBIX BO3JCHCTBHH Ha 30POBbE UEIOBEKA
(bakTOpoB Ha (97EeKTpOMarHUTHHIE TIOJNs, OBITOBAs XUMHUS, W30OBITOYHBIC MIYMBI, paguanus © T.IL.). 5
3/I0pOBbE YEJIOBEKA | AfanTanusi OpraHuM3Ma 4eJoBeka K (QakTopaM OKpyXKawmed cpeabl. [IpuHIHIEL
dopmupoBaHus 310poBbecOeperaroniero nopeaeHus. Puzndeckas aKTUBHOCTb U 37J0POBBE.
Broxummnueckue acneKThl PalMOHATHHOTO ITUTAHHS
JlaGopaTopHble 3aHATHS 2
Ne 3 «Bnusiaue abuotrueckux (akTOpoB Ha YEIOBEKa» (B KAUECTBE TPUITEPOB, CHUIKAIOILIUX
paboTOCIIOCOOHOCTh, ~ MCMOJB30BAaTh  YCIOBUS ~ OCYHIECTBICHHA  MPOdECCHOHATbHON
NeSITebHOCTH: LIIYM, TEMIepaTypa, pu3ndeckast Harpy3ka u T.1.)
Pa3nen 10. Cesiekunsi OpraHu3mMoB, OCHOBbI OHOTEXHOJIOTHH 8/2 OK-01. OK-02
Tema 10.1. CopepxaHre y9eOHOro Marepuaa 2/- OK-0 4’ OK-O7,
Cenexuus Cenexkuus Kak Hayka M Tpolecc. 3apoXaAeHUE CeleKUUU U aomectukanus. Yuenue H. WM. 9 ’

KaK HayKa M IPOIecC

BapunoBa 0 1neHTpax MHOrooOpasusi M IPOUCXOXKJEHUS KYJIbTYpHBIX pacTeHuid. lleHTpsl
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IIPOUCXOXKACHNS JOMAIIHUX XUBOTHBIX. CopT, nmopoxa, mramMMm. COBpPEMEHHBIE METOJBI
cenekuuu. MaccoBbli M WHAMBUIYAIbHBIM OTOOPHI B CEJIEKIWU PACTEHUH U >KUBOTHBIX.
Onenka skcrepbepa. BIM3KOPOICTBEHHOE CKpeliMBaHUWE — WHOpUAMHI. Yucras JUHUA.
CkpemuBanue 4uCThIX JIMHUK. ['erepo3uc, winm rubpugHas cuna. HepoactBeHHoe
cKkpeluBaHue — ayropuauHr. OtganéHHas rubpuansanus U e€ ycnexu. McKyccTBeHHBIN
MyTareHe3 U IOJIy4CHME IOJUIUIOUIOB. JlOCTMKEHUs CENEKLMM PAaCTEHUM, XUBOTHBIX WU
MUKPOOPTraHU3MOB

Tewma 10.2. Coneprkanue y4eOHOro MaTepuana 2/-
OcHoBBI buortexHonoruss kak orpacib NpPOU3BOACTBA. ['€HHass WHXKEHepus. OTallbl CO3/aHUA
OMOTEXHOJIOTUH pexomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kierounas unxenepus. Kierounsle
KYJIBbTYpBI. MUuKpOKIIOHaIBbHOE pPa3sMHOXEHUE pacTeHuN. KitonnpoBanue 2
BBICOKOITPOJYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPIaHU3MOB. DKOJOTMYECKHE U ITHUYECKUE
npobaemsbl. MO — reneTnueckun MOAU(PUIMPOBAHHBIE OPTaHU3MBI
Tema 10.3. CopepxaHue yaueOHOro MaTrepuana 4/2
buorexnonorun OCHOBHBIE HaNpaBJICHUSI COBPEMEHHOW OMOTEXHOJIOTHH B TPOPECCUOHATBHOMN IEATEIIEHOCTH

B JKU3HU M ipodeccun | yenoBeka. Merozpl OnotexHomoruu. OObeKThl OMOTEXHOIOTUH. DTHKA OHOTEXHOIOTHYECKUX

U TEHETUYECKUX JKcrepuMeHToB. IIpaBuia mnoucka M aHauu3a OHMO3KOJIOTMYECKOU 2
UH(OPMALIUU U3 Pa3IMYHbIX UCTOUHUKOB (Hay4yHas U yueOHO-Hay4Has JTUTepaTypa, CpeicTBa
MaccoBoi nHbopmaluu, cetb IHTEpHET U apyrue)

ITpakTHueckoe 3aHsATHE

Ne 13 Keiicbl Ha aHanu3 WHGOpPMAIMK O HAYYHBIX JOCTH)KEHUSAX B OOJACTH T€HETHYECKHX 2
TEXHOJIOTH, KJIETOYHOW MH)XKCHEPUH, TUIIEBBIX OMOTEXHOJIOTHH.

Ne 14 3ammra keiica: TNpelncTaBleHHE pPe3yJIbTaTOB pEIIEHHs KeWCOB (BBICTYIUICHHE C
MIPE3CHTAINEH )

Pa3nes 11. Pemenne keiicoB B 00J1acTH OMOTEXHOJIOTHH 4/2
Tema 11.1.1. Coneprkanue yueOHOro MaTepuaa 4/2
ConnaneHo- OTHYeCKUe acCIeKThl pa3BUTHS OMOTEXHOJIOTMM M MPUMEHEHNE UX B JKU3HU YE€JIOBEKa, MOUCK (())If{_(())if (())If{_%%’

9THYECKHUC aCICKTBl | ¥ aHANTU3 MH(YOPMAIIUK U3 PA3IIMYHBIX HICTOUHUKOB (Hay4Has U yueOHO-Hay4Has JINTepaTypa, 2 o ]
OMOTEXHOJIOTH

CpecTBa MaccoBOW MHPOpPMaLIUK, ceTh VIHTEpHET U Apyrue)

ITpakTueckue 3aHsATHS

22




Ne 15 Keiicel Ha aHam3 uHOpMaIUu 00 STUYECKHUX aCIeKTaX pa3BUTHUS OMOTEXHOIOTUH (TI0 2
MUHU-TPYIIIaM).
No 16 3ammra kelica: mpeaCTaBlIeHHUE PE3YIbTAaTOB PEIICHUS KEHCOB (BBICTYIICHHUE C
MIPE3CHTALINECH )

IIpomexxyTounasi arrectamusi (muddepeHIUpOBaHHBIIN 3a4eT)

Bceero: 78/22
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3. YCJOBUS PEAIM3ALINA YUEBHOI'O IIPEJMETA

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0

VYyeOHasi ayquTopusl IJs 3aHATHI JIEKUMOHHOTO THIIA, 3aHATUH CEMHHApPCKOTO THIIA,
TPYNIOBBIX W WHAMBUIYAJIBHBIX KOHCYIBTAIllMH, TEKYIIETO0 KOHTPOJS W TMPOMEKYTOUHOU
aTTecTalluu, KypCOBOTO MPOCKTHPOBAHUS, CAMOCTOATEIHHON paboTsl Ne 208.

OcHoBHOE 000pyI0BaHUE:

- CTOJI IIpenoaBarens — 1 mir.

- CTOJIBI yUeHHUeckue — 19 mir.

- CTyJIbs — 25 WIT.

- Tocka MapkepHas — | mrT.

- Monwutop Philips 223v/ Monutop ASUS VP228DE — 13 mt

- [I5BM Universal D1\D2 — Core i3 8 O3Y 8GB, VGA 2GB — 13 it

- KinaBuatypa + mbiis Maime Logitech 8 — 13 it

- JTazepusiii UITY cranok GKTools GK-LM4545Pro - 1 mir.

- AHTHCTaTUYECKHI COOPOYHBIA CTOJ C 3a3eMJICHHEM — 2 MIT.

- [Ipoextop Benq MWS550 — 1 .

- HoyrOyk Acer Aspire 3 1 mr.

- Y nmunurens HDMI curnana ORIENT VEO045 -1 mir.

- Dkpan st npoekTopa Cactus Wallscreen CS-PSW-187x332 1 .

- [Totronounoe kperenne Kromax PROJECTOR-300 -1 .

- Ka6ens HDMI Buro HDMI 1.4 -1 mrr.

- Kommytatop 16 port - 1t

[lepeuens mporpaMMHOT0 OOecCTIeueHUsI:

- Microsoft Office Professional Plus

- Microsoft Windows 10 Professional

- Microsoft Visio

- Firefox

- Acrobat Reader DC

- Koncynprant I[mroc

- 7-Zip

- Gnu/Linux (Ubuntu)

- OpenOffice

- LibreOffice



Buptyanpabsie 1abopaTopHbIe M TpPAaKTHYECKHE PabOThI Ha YPOBHE CpPEIHEro OOIIero
obpasoBanus https://content.edsoo.ru/lab/subject/1/

3.2. UndopmanuonHoe odecneyenne o0yueHust

Ilepeuennb HCIOJIb3YyeMbIX HU31aHui, VIHTepHeT-pecypcoB, JAONOJHUTEIbHOI
JIMTEepaTypbl

OcHoBHas IuTEpaTypa:

1. buonorus. 11 kmacc (6a3oBbiii ypoBeHb) : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py6moB [u ap.] ; mox pen. B. B. Ilaceunnka. — 5-¢ usn., crep. — Mocksa :
[Tpoceemenue, 2024, — 273 c. : un. — (Jlunus xusnan). - ISBN 978-5-09-103625-1. - Tekcr :
anekTpoHHbI. - URL: https://znanium.ru/catalog/product/2089931.

2. buonorus. 10 kmacc (6a3oBblii ypoBeHb) : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py6nos [u ap.] ; mox pen. B. B. [laceunuka. — 5-e uzn., ctep. — Mocksa :
[Tpoceemenue, 2024. — 223, [1] c. : un. — (JIunus xuzuan). - ISBN 978-5-09-103624-4. - Tekcr
: anextponnbid. - URL: https://znanium.ru/catalog/product/2089928. — Pexum poctyma: 1o

TIOJIITUCKE.

3. buosorusi :  y4eOHUK © TIPAKTUKyM JUISI CPEOHEro MpodecCHOHATBHOTO
obpazosanus / B. H. Speirun [u ap.] ; nox penakmueii B. H. Speiruna. — 2-e uzn. — Mockaa -
WznatenberBo FOpaiit, 2024. — 378 ¢. — (IIpodeccnonanbaoe odopazoBanue). — ISBN 978-5-
534-09603-3. — Tekct : anexTpoHHsI // O6pa3oBarensHas iardgopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/511618.

4. buonorus. ba3oBblif n yrnyOnennslid ypoBHu: 10—I11 kmaccel : y4eOHUK st
cpennero oo6mero o6OpazoBanusi/ B.H.fpemrun [u  gp.]; mom oOmeid pemakiuein
B. H. Slpeiruna. — 2-e¢ usn., mepepab. m jom. — Mocka : M3marensctBo [Opaiit, 2024. —
380 c. — (O6meobpazoBatenbhblil TuK). — ISBN 978-5-534-16228-8. — TekcT : 31eKTpOHHBIN
// ObpasoBarenpHas mwiarpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/530646.

5. O6yxoB, /. K. buonorus: kJIeTKM U TKaHH : y4eOHOE MOCOOHE ISl CPeTHEro
npodeccuonansHoro odpazosanwms / JI. K. O0yxos, B. H. Kupunenkosa. — 3-¢ u3z., mepepad. u
norn. — MockBa: MzparensctBo  IOpaiit, 2024.— 358 c.— (IIpodeccuonanbHoe
oOpa3zoBanue). — ISBN 978-5-534-07499-4. — Tekcr : snekrponHbli // OOpa3zoBarenbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/516336.

6. Jlamunukas, T.B. buonorusa. Tectel: yueOHOe mOcOOME [UIsi CPEIHETO
npodeccuonansHoro oobpazosanusi / T. B. Jlanunkas. — Mocksa : M3garensctBo FOpaiir,
2024. — 40 c. — (IlpodeccuonanbHoe obpazopanue). — ISBN 978-5-534-14157-3. — Tekcr :
anekTpoHHsld  //  OOpazoBarenpHas  miarpopma  FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/519715.
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https://znanium.ru/catalog/product/2089931
https://znanium.ru/catalog/product/2089928
https://urait.ru/bcode/511618

7. KonnueB, A.C. MonekynsapHas OHOJIOTHS : Yy4eOHUK [UJII  CPEIHETrO
npodeccuonanbHoro oopazosanus / A. C. Konnues, I'. A. CeBactesinoBa, U. JI. I{BeTkoB. — 5-¢
u3n. — MockBa: WzmarensctBo  FOpaiir, 2024.— 422 c.— (IlpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-15005-6. — Tekcr : snekrponusiii / OOpa3zoBareiabHas
mwiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/517368.

8. Monekynsipnass Ouonorus. Ilpaktukym : ydeOHOoe mocoOue uis CpeaHero
npodeccuonanbHoro oopaszoBanus / A. C. Konnues [u np.] ; mox penakiueii A. C. Konnuea. —
2-¢ wm3n.— MockBa: MWM3marensctBo IOpaiit, 2024. — 169 c. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-12697-6. — Tekct : snextponHsiid // OOpa3zoBareiabHas
wiatdopma tOpaiir [caiit]. — URL: https://urait.ru/bcode/517364.

HNHuTepHeT-pecypcsl

http://school-collection.edu.ru/ - Eaunas xomnexums IIOP. IlpenMerHast KOJUIEKIHS
«buonorusy - IEHTpaIM30BaHHAs KOJUICKIUS IU(PPOBBIX 00pa30BaTEILHBIX PECYPCOB

http://www.sbio.info - Hayuno-o0pa3oBarenbHblii moptai «Best Ononorus»

http://www.livt.net — DrekTpoHHas WUTIOCTpUPOBaHHAs SHIMKIONeaus <« KuBbIie
CYIIIECTBAY

http://www.paleo.ru/museum — ITaneontonorunyeckuii my3eit um. F0.A. Opnosa PAH.
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4. KOHTPOJIb U OHEHKA PE3YJIbBTATOB OCBOEHHUSA YYEBHOI'O IIPEJIMETA

KOHTpOJ'IB U ONLCHKa PpE3yJIbTaTOB OCBOCHUA O6Hl€06pa3OBaTeHBHOfI JUCHHUITIINHBI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIC Pe3yJbTaThl, HApaBIeHHbIE HA (POPMHUPOBAHUE OOLINX

KOMITETEHIIMI 10 pa3/ieiaM U TeMaM COJIepKaHus yaeOHOTro MaTepuania.

Oomasi/npodeccuoHanbHast
KOMIMETEeHIUs

Pasznen/Tema

Tun OLIEHOYHBIX

MeponpusiTUsA

OK O01. BsiOupath cnocoOsr
pelieHus 3aja4
npodeCCHOHATLHON
JEeSATEIbHOCTH TPUMEHUTEIIBHO
K Pa3JINYHBIM KOHTEKCTaM

Temrr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4, 95, 10.1, 10.2, 10.3,
11.1

Ob6cyxenue o Bonpocam
JEKUUU

Pa3pabotka rioccapus
3arnojaHEeHUe  CPABHUTEJIBHBIX
TadJIUIL

TectupoBanue

YcTHbI onpoc

JIMKTaHT Ha WCIOJb30BaHUE
apryMEHTOB, OHOJIOTUYECKOM
TEPMHHOJIOTMH U CUMBOJIMKH
NunuBunyansHas
camocTosTelbHas paboTa
[IpeacraBnenne pe3ysibTaTOB
NPaKTUYECKUX paboT
KouTponbhbie paboThl
Brimonnenne 3aJaHui
MIPOMEKYTOUHOM aTTeCTalluu

OK 02. UcnonszoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi AUCKyCCHS IO

COBPEMEHHBIC cpenctsa | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | BOIIpOCaM JICKLUH

MOMCKa, amanmsa | 73 g1, 82, 9.1-93 Brimmonnenune u 3amura

u MHTEPTIPETAMH | g 4 95 101 102 10.3 n1abopaTopHbBIX paboT

nH(popManuy, ' ’ ' ’ " | [IpencraBiaeHne  pe3yibTaTOB

u nH(pOpMaIMOHHBIE 111 MPAKTUYECKHUX padoT

TEXHOJIOTUU JIsI BBIIIOJIHCHUA Hpe}ICTaBHeHI/IG YCTHI)IX

3a7a4 npodeccuoHaNbHOM COOOIIIEHUH C Tpe3eHTalneH,

OCATCIIBHOCTHU IIOATOTOBJICHHBIX I10 HepeqHIo
HCTOYHHUKOB,
pCKOMeHI[OBaHHI)IX
npenojaBaTenemM

OK 04. OddextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxaeHHE IO BOIIPpOCaM

B3aHMOﬂeﬁCTBOBaTL u pa60TaTB
B KOJIZICKTUBEC U KOMaH/C

4.3,5.1-5.4,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4, 95, 10.1, 10.2, 10.3,
111

JEKIHNH
[IpencraBnenue pe3ysbTaTOB
MPAKTUYECKHUX padoT

OK 07. ConericTBOBaTH
COXPaHEHHUIO OKpYy>Karoten
CpeIbl, PeCcypcocOepeKeHHIO,
MIPUMEHSITh 3HAHUS
00 W3MEHECHUU KJIIMarTa,
TIPUHIIHIIBI OepexIIUBOTO

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-5.4,6.1-6.3, 7.1-
7.3, 81, 82, 9193,
9.4, 95, 10.1, 10.2, 10.3,
11.1

OO6cyxaeHune mo Bompocam
JEKIUH

Pa3pabotka rioccapus
3anosHEeHHEe  CPaBHUTEIbHBIX
TabNIuI

TectupoBanue

Y CTHBIN onpoc




MPOM3BOACTBA, 3P HEKTHBHO
JIECTBOBATH
B YpE3BBIYAITHBIX CUTYAIHIX

JIMKTaHT Ha MCHOJIb30BaHUE
apryMEHTOB, OHOJOTHMYECKOU
TEPMUHOJIOTUU U CUMBOJIMKH
NunuBunyanbHas
camocrosTelbHas paboTa
[IpencraBienue pe3ysbTaTOB
MPAKTUYECKUX paboT
KoHTponbHbIe paboThI
Brinonnenue 3amanmit
IIPOMEKYTOUYHOM aTTECTAllUU
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