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1 MMACHOPT PABOYEM ITPOTPAMMBI YYEBHOT' O ITPEJIMETA
OVYIIL.13 BUOJIOI'Us

1.1 O6aacTe npuMeHeHns padoyeii NporpaMmsbl

PaGouast mporpamma ydeOHOro mpenmera OVYIIL.13 bBuonorus sBIsSeTCSs YacThIO MPOTPAMMEI
cpenHero o6Omero oopazosanust B cootBercTBUU ¢ ®I'OC mno cnenmansHoctr 23.02.09 ABTOMaTHKA H
TeJIeMeXaHNKa Ha TPAHCTIOPTE (3KEIE3HO0POKHOM TPAHCIIOPTE).

PabGouass mporpamma ydeOHOUW yueOHOTO mpenmera OVIL.13 buonorus MoxeT OBITh
UCIOJBb30BaHA B TPO(PECCHOHANBHON TOATOTOBKE, MEPENOArOoTOBKE M TOBBINICHUH KBaTH(pUKaUU
pabounx 1o npodeccusim:

19890 DnexTpoMOHTEp 0 OOCITYKUBaHUIO U PEMOHTY YCTPOICTB CUTHAJIU3ALUH, [IEHTPAIU3aUH

1 OJIOKUPOBKH.

1.2 Mecto yueoHnoro npeamera B crpykrype OIIOII-TIIICC3:

B yuebnbix mmanax OIIOII-TIIICC3 yueOnbiii nmpenmer OVIIL.13 buonorus BXoauT B cocTaB
00IUX Yy4eOHBIX MPeaMeTOB, GOPMHUPYEMBIX U3 00s3aTeNbHBIX TTpeaMeTHBIX oOmacteit ®I'OC cpeanero
obuiero o6paszoBanus, A cnenuansHocred CIIO. C yu€roMm mpoduis ocBanBaeMoil CHelyaIbHOCTH.
Jlanublil yaeOHBIN npeaMeT peanusyeTcs Ha 1 Kypce.

1.3 Ilnanupyembie pe3yJibTaThl OCBOCHHUS Y4eOHOI0 MpeaMeTa:

1.3.1 [enp w3ydeHWs AUCOUILINHBI «buoyorns» Ha 0a30BOM ypOBHE — OBJIAJICHUE
00yJaroIMUMUCs 3HAHUSMHU O CTPYKTYPHO-(YHKIIMOHATFHON OpraHU3aIiH KUBBIX CHCTEM Pa3HOTO PaHTa
¥ TIpUOOpETeHHe YMEHHUH HMCIOJB30BaTh ATH 3HAHHS JUIA TPAMOTHBIX JEHCTBUN B OTHOIIEHUH OOBEKTOB
KUBOU TIPUPOIBI M PEIICHHS PA3INYHBIX )KU3HEHHBIX TIPOOIIEM.

JlocTiokeHe el HW3ydeHHs] TUCHUTUTHHBI «buosjorus» Ha 0a30BOM YpOBHE 00OecrednBaeTCs
pelLIeHUEM CIIEeIYIOUINX 3a/1a4:

— OCBOEHHME OOYYaIOIIMMHUCSA CHUCTEMbl 3HAHMH O OMOJIOTMYECKUX TEOPUAX, YUCHMSX, 3aKOHaXx,
3aKOHOMEPHOCTSX, TMIIOTE3aX, MPaBMIIAX, CIYXallUX OCHOBOM Ui (OPMHUPOBAHUS HPEICTABICHUN O
€CTECTBEHHO-HAYYHOW KapTHMHE MHpPA, O METOJaX HAay4dHOIO MO3HAHUS, CTPOEHUH, MHOT0o00pasuu H
0COOEHHOCTSIX JKMUBBIX CUCTEM PA3HOTO YPOBHS OPraHMU3ALMH, BBIJAIOIINUXCSA OTKPBITHAX U COBPEMEHHBIX
UCCIIEIOBAaHUAX B OMOJIOTHY;

— (dopMupoBaHHe Yy OOYYaIOIIMXCSl IO3HABATEIbHbBIX, WHTEJUIEKTYaJbHBIX M TBOPYECKUX
crocoOHOCTEH B Ipolecce aHalu3a JAaHHBIX O MYTAX pa3BUTH B OMOJIOTMU HAyYHBIX B3IVIAJOB, HIEH U
MOJIXOI0B K U3y4EHUIO XKHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alMu;

— CTaHOBJIEHHE Yy OOydaromuxcs oOLel KynbTypbl, (YHKIMOHAJIBHOM IPaMOTHOCTH, pa3BUTHE
yYMEHUHN OOBSICHATh U OLICHUBATH SIBJICHUS OKPYXKAIOIIEro MUPa )KUBOM MPUPO/Ibl HA OCHOBAHUY 3HAHUH U
OIBITA, MOIYYEHHBIX IIPU U3YYECHUH OMOJIOTHH;

— (hopmupoBaHUE y 00Y4aIOLINXCSl YMEHUH WILIIOCTPUPOBATH 3HaYEHHE OMOJIOIMYECKUX 3HaHUH B
IPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKa, Ppa3BUTHM COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTUH M
arpoOMOTEXHOJIOTHil;

— BOCHIHTaHUE YOEXKJAEHHOCTH B BO3MOXKHOCTH II03HAHMSI YEIOBEKOM >KMBOH HpPUPOIbI,
HE00X0AUMOCTH OEpeKHOr0 OTHOIIEHUS K HeW, COOMIOACHUS S3TUYECKUX HOPM IIpU IPOBEACHUU
OMOJIOTUYECKUX UCCIIE0BAHUM;

— OCO3HaHME IIEHHOCTH OMOJIOTMYECKUX 3HAHUM JJs TOBBIIICHUS YPOBHSI SKOJIOTHYECKOH
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

— TNpUMEHEHUE MPUOOPETEHHBIX 3HAHUH M YMEHMH B TIOBCEJAHEBHOM XM3HM Uil OLEHKH
MOCIIE/ICTBUI CBOEH NIEATENbHOCTH 1O OTHOUIEHUIO K OKpY)Karolle cpenie, COOCTBEHHOMY 3/I0POBBIO,
00ocHOBaHME U coOII0IeHNEe Mep MPOPUIAKTUKY 3a00JI€BaHUI.

1.3.2 [InanupyemMble pe3yabTaThl OCBOCHUS YU€OHOTO MpeaMeTa.

O6mue xommnerenuuu (nanee — OK) u npodeccuonansueie komnerenun (nanee — [IK) ®I'OC
CIIO B coOTHECEHUM C JMYHOCTHBIMHU, METANpeAMETHBIMU M MPEAMETHBIMU pPe3yJbTaTaMu OOydeHHS
6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npeacraBieHsl B TaIUILIE:



Koa n HamMeHOBaHHUe

H.]IaHI/IpyeMLIe pe3yJbTaTbl 0OCBOCHUA yqeﬁﬂoro nmpeamMera

(popmupyembIx
. Oo0mmue JucuMIIinHaApHbIe
KOMIIeTeHI Uit
OK 01. Berbupatp JInuHOCTHBIE  pe3ynbTaThl JOJDKHBI oTpaxkaTth B yacTtu: | [IP6 1. CdopmupoBaHHOCTH 3HaHMII O MecTe W POJH

CIIOCOOBI peIICHHUS 3a/1a4
npodeccnoHaIbHO N
JeATEIIbHOCTH
MPUMCHUTCIBHO K
Pa3JIMIHBIM KOHTCKCTaM

TPYJIOBOTO BOCITUTAHUS:
- TOTOBHOCTH K TpPYIY,
TPYAOIIO0HE;

- TOTOBHOCTh K AaKTHBHOW JESATEIHLHOCTH TEXHOJOTHUYECKOMH
Y COIMAIBHOW HAINpPaBJICHHOCTHU, CIHOCOOHOCTh WHUIIMHPOBATH,

OCO3HaHHWC HNCHHOCTU MacCTCpPCTBa,

IJIaHUPOBATh n CaMOCTOATECIIBHO BBITIOJIHATH TaKyIo
NEeSITeTbHOCTB;
- UWHTEpeC K pa3auuHbiM  chepam  mpodecCHOHATBHON
e TETHHOCTH.

MerTarnpeMeTHbIE pe3yIbTaThl JJOJDKHBI OTPaXKaTh:

OBnajeHre YHHBEPCATbHBIMH YYCOHBIMH TI03HABATEIHLHBIMH
NEUCTBUSIMU:

a) 6a30BBIC JTIOTUYECKUE JICHCTBHUS:

- caMoCTOATENTHbHO  (OPMYJIHpPOBATH U
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBAaTh CYIIECTBEHHBIA MPU3HAK WM OCHOBAHUS IS
CpaBHEHUS, Kaccupukanuu u 0000IICHUS;

- ONIPEICIIATH 1EJN IeATEILHOCTH, 3aaBaTh apaMeTpPhl

Y KPUTEPHUHU UX TOCTHKCHUS;

- BBISBJISITh 3aKOHOMEPHOCTH ¥ IIPOTHBOPEUHUS

B pacCMaTPUBACMBIX SIBJICHUSX;

- BHOCHUTb KOPPEKTHBHI B
COOTBETCTBUE  PE3YyJIbTATOB
MOCIEACTBUN NEITEIbHOCTH,

0) 6a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BJIaJIETh HABBIKAMH Y4EOHO-HCCIIEI0OBATEIbCKOM

Y TIPOEKTHOM JIeSTEIbHOCTH, HaBBIKAMU Pa3pelieHus mpooiem;

- BBISBIIATH IPUUYHUHHO-CJIEICTBEHHBIE CBSI3U

Y aKTyaJTu3upOoBaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y

€€ pelIeHHs], HaXOAUTh apTyMEHTHI JJIS JI0Ka3aTelbCTBa CBOUX
yYTBEPXACHUM, 3a]]aBaTh MapaMeTPhl M KPUTEPHH PEIICHUS;

aKTyaJIu3upoBaTh

JACATCIIBHOCTD, OLICHUBATh
OeIAM, OLOCHHUBATh PUCKHU

OMOJIOTUN B CHCTEME HAYYHOI'O 3HaHUS;()YHKIUOHAJIBHOU

IPAaMOTHOCTU  4YEJIOBEKAa JUISl pPELIEHUS  KU3HEHHBIX
npo0Oem.

[TP62.ChopMupoBaHHOCTH YMEHUS pacKpbIBaTh
coJiepKaHHe OCHOBOTIOJIararouX
OMOJIOTUYECKUXTEPMUHOB U TIOHATUN: KHU3Hb, KIIETKA,
TKaHb, opras, OpraHu3M, BUJI, MOTYJISALINS,

IKOCHCTEMa,0noIeH03, Ounocdepa; Merabonm3m (oOMeH

BEIIECTB " npeBpalieHne SHEPTUN),
romeocTa3(caMoperynsus), OMOCUHTE3 Oenka,
CTPYKTYpHast oprasusanus JKUBBIX CHCTEM,
JICKPETHOCTH,CaMOPETyJISIIIHS, CaMOBOCIIPOM3BE/ICHNE
(pemipoayKIus), HAaCJEeACTBEHHOCTD,

W3MEHYMBOCTH,Y)HEPTrO3aBUCHUMOCTb,
YpOBHEBasi OpraHu3aIys.

[IP6  3.ChopMHpOBAaHHOCT,  YMEHHUS  PaCKpPHIBAThH
COZIep)KaHHWe OCHOBOIIOJIATAIOIIMX OMOJOTUYECKUXTECOPHIA
W TUNOTE3: KJICTOYHOM, XPOMOCOMHOM, MYTallMOHHOM,
SBOJIIOIIMOHHOM, TIPOUCXOXKICHUS KU3HUH YETIOBEKA.

pOCT ® pa3BUTHE,

[TP64.ChopMupoBaHHOCTH yMEHUS pacKpbIBaTh
OCHOBONOJIATraloIIKe OMoIOrn4ecKue 3aKOHBI
nzakoHomepuoctu (I. Mengens, T. Moprana, H.U.
Basunogna, 2. I'ekkens,

®. Mromnepa, K. bapa),rpanuiiel uX NPUMEHHMOCTH K
JKUBBIM CHCTEMaM.

[TPG5.ITproOpeTeHne ombiTa TPUMEHEHHS OCHOBHBIX
METO/IOB HAYYHOTO MO3HAHUS, UCTIOJIb3YEMbIX BOMOIOTHH:
HAOIIOICHUS

U OIMCaHUsl JKUBBIX CHCTEM, IMPOLIECCOB U SIBJICHMIA,
OpraHu3anuu WUTIIPOBEICHUS OMOJIOTUYECKOTO
OKCIEPUMEHTA,  BBIABM)KCHHUS  TUIOTE3,  BBISBJICHUS




- AaHaJIM3UpPOBAThL IMOJYYCHHBIC B XOAC PCIICHUA 3adadyu
PE3yibTaThI, KPHUTUYCCKU OLICHUBATh HUX  JOCTOBCPHOCTD,
MMPOTHO3UPOBATHL UBMCHCHHEC B HOBBLIX YCIIOBUIX,

pa3pabaTeiBaTh IUTAH PEIICHUS MPOOJIEMBI C y4ETOM aHaau3a
HMMEIOIINXCA MaTEPUAIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

-- YMCTb IIEPCHOCUTDH 3HAHUS B [IO3HABATCIIBHYIO

Y MPAKTUYECKYIO 00JIACTH KU3HEACSITEIIbHOCTH;

- YMCTb MHTCIpUPOBATH 3HAHHA HW3 PA3HBIX MTPCIMETHBIX
o0Omnacreii;

- BBIABUI'aTb HOBBIC UJCHU, MpCAjiaraTb OpUIrnHAJIbHBIC ITOAXO/bI
U peLIeHUs

3aBHCHMOCTHU MEXIYHCCIIEAYyEeMbIMHU BEJIMUYMHAMU,
0O0BsICHEHUS MOJTyYCHHBIX pe3yIbTaTOB
U (hopMyIMpOBaHUS BBIBOJIOB CHCIIOIH30BAaHUEM HAYYHBIX
IIOHATUI, TEOPUN U 3aKOHOB.

[TP66.ChopmMupoBaHHOCTH YMEHUS BBIJICIIATH
CYIIECTBEHHBIC MPU3HAKK BHUPYCOB, KIETOK IMPOKAPUOTH
9YKapHOT; OJTHOKJICTOYHBIX u MHOTOKJIETOYHBIX
OPraHu3MOB, BHUJIOB, 0MOreoIeHO30B u
HKOCUCTEM;0CO0CHHOCTH MPOIECCOB OOMEHa BEIIECTB M
IpeBpaICHUS SHEPTUU B KIIETKE,
($OTOCHHTE3a,IIIIACTHYECKOTO U DHEPreTUYECKOT0 OOMEHa,
XeMOCHHTE3a,  MHUTO33a,  Mei03a,  OIUIOJOTBOPEHUS,
Pa3BUTHSIM PA3MHOKCHHS, HWHIAWNBUIYAJILHOTO Pa3BUTHS
opraHuszma (oHTOTEHE3A), 00pBHOBI 3a
CYIIECTBOBAHUE,ECTECTBEHHOTO otbopa,
BHJI000pa30BaHUs, MPHUCTIOCOOICHHOCTH OpPraHU3MOB K
cpele  OOWTAHWS,BIMSHUS KOMIIOHGHTOB  JKOCHCTEM,
AHTPOTIOTEHHBIX U3MEHEHU I
B DKOCHCTEMAX CBOEH MECTHOCTH,
KPYroBOpOTa BEIIECTB U IPEBpAIICHUE
o6uocdepe.

[TP67.CopMupoBaHHOCTH YMEHUS MPUMEHSATH
MOJTYYCHHBIC 3HAHUS i1 OOBSCHEHUS OHOJOTHYECKHX
MPOIIECCOB W SIBJICHUH, I TPUHATHAS MPAKTHUYESCKHUX
pEelICHH B TOBCEIHEBHOM KU3HU

C 1eIbI0 o0ecneyeHus: Oe30MaCHOCTH CBOETO 3/I0POBbS H
3I0POBBSI OKPY)KAIOIIUX JIHOJIEH, COOJIOEHUS 30POBOTO

SHEPTUH B

oOpaza KHM3HM, HOPM T'PaMOTHOTO TMOBEJICHUS B
OKpYKaromien HPUPOTHON cpene; OHUMAaHUE
HEOOXOAUMOCTH VICTIOJTb30BaHHS TOCTHKEHUH
COBPEMEHHOH  Ouosiornn ¥ OHMOTEXHOJOTWH  JUIs
PalMOHAIBHOTO MTPUPOAOTIOIE30BAHUS.

[TP68.ChopMupoBaHHOCTD YMEHHUS pemars
Ouonornyeckue 3aaui, COCTaBIISATh
FeHOTHIMYECKHECXEMBI CKPEIINBAHUS

JUIs  pa3HbIX THUIOB  HAclelOBaHMs IPU3HAKOB Y




OpraHuW3MOB, COCTaBJISITH CXEMBIIIEPEHOCA BEUIECTB W
SHEPTrUM B 3KOcHUcTeMax (I[eNH MUTAHUS, MAIEBBIC CETH).

[TP69.CdhopmupoBaHHOCTH YMEHUH KPUTHYECKH
OIICHUBATh WH(POPMAIMIO OHUOJOTHYECKOTOCOACP KAHHS,
BKJIIOYAIONIYIO TICEBJAOHAYYHBIC 3HAHUS M3 Pa3JIHMYHBIX
HMCTOYHHUKOB (CpeICTBa MAacCOBOW HH(pOpMalUM, HAYyYHO-
MOMYJISIPHBIC MAaTePHalIbl); UHTEPIPETUPOBATh ITHYCCKHE

aCIEKThICOBPEMEHHBIX  HMCCIEAOBaHMH B  OMOJIOrHUH,
MEIULIMHE, OMOTEXHOJIOTHH; paccMmarpuBath
I7100abHBIEIKOJIOTHYECKHE TMPOOJIEMbl COBPEMEHHOCTH,
dbopmupoBathb o OTHOIIEHUIO K HUM
COOCTBEHHYIOTIO3UIIHIO.

[1P610. CdopMupoBaHHOCTE  YMEHUI CO3/aBaTh

COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE Ouosiornueckoil uHGOpPMalUKUKU M3 HECKOJIbKUX
WCTOYHWKOB, TPaMOTHO HCIOJB30BaTh  IMOHSTHWHBIN
amnmapaT OMoJIoTUH

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CpPE/ICTBA
MOUCKA, aHATIU3a U
MHTEpPIIpETAINH
nHpopManuu, u
nH(pOpMaITMOHHBIC
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a71a4
npodeccruoHaIbHON
NesITeNIbHOCTH

JIMIHOCTHBIE PEe3yIbTATHI JOJKHBI OTPAXKaTh B YaCTH: IICHHOCTH
Hay4YHOTO TO3HAHUS:

-COPMUPOBAHHOCTH ~ MHUPOBO33PEHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HayKd U OOILECTBEHHOMU
MIPaKTHKH, OCHOBAHHOTO Ha anore KYJbTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJIBTYPHOM MHPE.

MertanpeameTHble pe3yibTaThl JOKHBI OTPaXKaTh:

OBnaneHue yHHBEpCaJbHBIMU Y4Y€OHBIMH MO3HABATEIbHBIMU
NEUCTBUSIMU:

B)pabota ¢ nHpopmaruei:

- BIaACThb HaBBIKaMH MOJIYyUYCHUS PIH(l)OpMaI_II/II/I
N3 NUCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATCIBHO OCYLICCTBJIATDH
IIOUCK, aHaJIn3, CHUCTEMATU3all IO

U UHTEpIpEeTalui0 HHPOpPMAIMH Pa3IUYHbIX BUIOB U (popm
MIPEACTABICHUS;

- OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTH WH(MOpPMAIUH,
€€ COOTBETCTBUE MPABOBBIM U MOPAIbHO-3TUYECKUM HOpMaM

I[TIP6 1. CdopmMupoBaHHOCTH 3HAHUH O MECT€ U POJH
Oouonoruu

B cucTemMe HAyIHOTO 3HaHUS ;P YHKITMOHATBHOM
TPaMOTHOCTH  4YeJIOBEKAa [UIA  PEHICHHS IKHU3HCHHBIX
npo0Oiem.

[TP67.ChopMupoBaHHOCTH YMEHUS MIPUMEHSATH
MOJTy4YCHHBIC 3HaHUS TSt 0OBSICHEHUS

OMOJIOTHYECKUXIIPOIIECCOB M SIBJICHUH, [UII TPUHITHS
NPAaKTHYECKUX PEHICHUH B IOBCETHEBHOM KU3HU

¢ uenprooOecrieueHuss 0E30MaCHOCTH CBOETO 370POBBS U
37I0POBBSl OKPYKAIOIIUX JIFOJEH, COOIIOICHUA3JOPOBOTO
oOpaza KM3HM, HOPM TPaMOTHOTO TOBEACHUS B
OKpY)Karomien PUPOTHOM cpene;TIoHIMaHNe
HEOOXOAUMOCTH VICTIOJTb30BaHHS TOCTHKEHUH
COBPEMEHHOM Ouonorun u OMOTEXHOJIOTUHIIIS
paLMOHAIBHOTO IPUPOAOTIOIB30BAHUS.

I1P610. ChopMupoBaHHOCT ~ YMEHHMH  cO37aBaTh
COOCTBEHHbIE€ MHUCHMEHHBIE U YCTHBIE COOOLICHHMS Ha
OCHOBE OMOJIOTHYECKON HMH(POPMALIMU U3 HECKOJBKUX




HUCTOYHHMKOB, TIPaMOTHO  HCIIOJb30BAaTh  IMOHATUHHBIN
anmapar OMOJIOTUU
OK 04. DOddexruBHo | JIMUHOCTHBIE PE3YABTAThl JOJDKHBI OTpaXkaTh B yacTu: neHHocTH | [IPO5.IIprnoOpeTenne ombITa NPUMEHEHHS OCHOBHBIX
B3aUMO/IEHICTBOBATD U | HAyYHOTO  TO3HAHUSA:  OCO3HAHME  IIEHHOCTH  HAYYHOH | METOJ0B HAy4YHOTO TMO3HAHHS, UCTIOIb3yEeMbIX BOMOJIOTHU:
paboTaTh B KOJUJICKTHBE U | NESTEIBHOCTH, TOTOBHOCTh OCYHIECTBISTh IPOCKTHYIO ¥ | HAOJIOAEHUS M OIMMCAHUS JKUBBIX CHCTEM, INPOLECCOB U

KOMaH/JI€

HCCIIEI0BATENIbCKYIO AESITEIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.
MertanpeameTHble pe3yibTaThl JOKHbBI OTPAXKaTh:

OBnanenue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JNENUCTBUSMMU:

0) coBMecTHas ACSITEIbHOCTD:

- IOHUMAaTh U UCIOJIb30BATh IPEUMYILIECTBA KOMaHIHON

U UHAUBHUYaJIbHOM paboTHI;

- IPUHUMATH 1€JI1 COBMECTHOU AEATEIbHOCTH, OPraHU30BbIBATh
Y KOOPJUHHUPOBATH IEHCTBUS

110 €€ JOCTH)KECHHIO: COCTABJIATH IIJIaH JNEHCTBUM, PacCHpelesaTh
pOJIM C y4eTOM MHEHHI YYacTHHUKOB OOCYXJaThb pe3yJbTaThl
COBMECTHOM pabOThI

ABJIGHUN; OpraHu3aldyd WIIPOBENEHUS OHOJIOTHYECKOTO
DKCIIEPUMEHTA,  BBIABMIKEHUS  THUIIOTE3,  BBIABIICHUS
3aBUCUMOCTHU MEXIYUCCIEAYEMBIMU BEJIMYMHAMU,

00BsICHEHUS TIOJIYYEHHBIX PE3YJIbTaTOB
U (popMynupoBaHMs BBIBOJOB CHCIIOJIb30BAaHHUEM HayUHBIX
MIOHATUH, TEOPUN U 3aKOHOB

OK 07. ConeiicTBOBaTh
COXPaHEHUIO
OKpY’Kalolle cpebl,
pecypcocOepeKeHHIO,
MIPUMEHSATH 3HAHUS 00
W3MEHEHHUH KIIMMaTa,
MIPUHIIMUIIBI OEPEKITUBOTO
MIPOU3BO/JICTBA,

3¢ HEeKTUBHO IEHCTBOBATH
B UPE3BBIYANHBIX
CUTYaIUSIX

JIngHOCTHBIE pe3yabTaThl JO/DKHBI OTpaKaThb B  YacCTH:
9KOJIOTMYECKOr0 BOCIUTAHHUS: - c(hOpMUPOBAHHOCTh
9KOJIOTHYECKON KYNbTYpPbl, MOHMUMAaHHE BIHSHUS COLMAIBHO-
SKOHOMMYECKHX MPOILIECCOB HA COCTOSIHUE MPUPOTHOM

U COIMAJIbHOM cpeibl, OCO3HAaHHE TJI00AJIBHOTO XapakTepa
9KOJIOTUYECKHUX TTPOOJIEM;

- IUIAHUPOBAHUE U OCYIIECTBICHHUE JIEUCTBUI B OKpYKAIOLICH
cpele Ha OCHOBE 3HaHMsS IleJied YCTOMYMBOIO pa3BUTHUA
YeJI0BEYECTBA;

- aKTHBHOE HENpusTHe
OKpY>Karollen cpene;

- YMEHHME MNPOTHO3HPOBATh HEOIArONPUSATHBIE SKOJOTUYECKHE
MOCJIEJICTBUS MPEANPUHUMAEMBIX IEHCTBUHN, MPEIOTBPAILATh UX;
- pacuIMpeHHEe  OMmbITa  JEATENbHOCTH  HIKOJIOTUYECKOM
HaIpPaBJIEHHOCTH.

MeranpeaMeTHbIe pe3yiabTaThl TOKHBI OTPAXKATh:

Osnanenue YHHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU
JIEUCTBUSIMHU:

0) coBMeCTHas JACSATCIBHOCTD:

JNICUCTBUM, TMPUHOCSIIUX  Bpen

[TPG5.ITpunobOpeTenne ombiTa TPUMEHEHHS OCHOBHBIX
METOJIOB HAYYHOTO TO3HAHWUsI, UCTIOJIh3yEeMbIX BOMOJIOTHU:
HaOJIFOIEHUS

U ONKCAaHUS JKUBBIX CHCTEM, IIPOIECCOB W SIBIICHHIA,

opraHusanun HUIIPOBECACHUSA OMOJOTHYECKOTO
OKCIICPUMCHTA, BBIJIBUKCHUA THUIIOTE3, BBISIBJICHUA
3aBUCHMMOCTH MECXKIAYHUCCIEAYEMBIMU BCJIIMYMHAMU,

00BsCHEHUS TIOJTYYEHHBIX PE3YJIbTaTOB

U (popMynHupoBaHUs BBIBOJOB CHCIIOIb30BAHHEM HayUHBIX
MOHATHH, TEOPUI U 3aKOHOB.

[TP66.ChopmupoBaHHOCTD YMEHUS BBIJICIIATH
CYLIECTBEHHbIE MPU3HAKH BUPYCOB, KIETOK MPOKAPUOTH
JyKapuoT; OJIHOKJICTOYHBIX u MHOTOKJIETOYHBIX
OpraHu3MOB, BH/IOB, OHMOreoIIeHO30B u
9KOCUCTEM;0COOCHHOCTH MPOLIECCOB OOMEHa BEIIECTB U
MpeBpaIeHus SHEpPrUu B KIIETKE,
(boTOCHHTE3a,TNIACTUYECKOTO U IHEPreTHUECKOro oOMeHa,
XeMOCHHTE3a,  MHTO3a,  Mei03a,  OIUIOJOTBOPEHHUS,
pa3BUTHUSHM PA3MHOXKEHHUS, WHAMBHIYAJIbHOTO Ppa3BUTHS




- TOHMMAaTb M UCIOJIB30BaTh IIPEUMYLIECTBA KOMAHJIHOMU
Y UHJIMBUIYaJIbHOW paboThI;

- IPUHUMATH L€ COBMECTHOM AEATEIILHOCTH, OPraHU30BbIBATh
u KOOPJAMHHUPOBATH JNEUCTBUSA
110 €€ JOCTH)KCHMIO: COCTABIIATh IUIAH JEHCTBUM, PacIpeneisaTh
poJIi C y4eTOM MHEHHUH Y4YaCTHHKOB OOCYXJaTh pE3yJIbTaThl
COBMECTHOH pabOTHI

opranusma (OHTOreHe3a), 60pbObI
3a CYILLIECTBOBAHHE,ECTECTBEHHOT'O ortbopa,
BUI000pa30BaHMs, IPUCIIOCOOICHHOCTH OpPraHU3MOB K

cpeac O6I/ITaHI/I$I,BJII/I$IHI/I$I KOMITIOHCHTOB 3KOCHUCTEM,
AHTPOIIOTCHHBIX U3MEHEHUN
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpYroBOpOTa BEUIECTB M NPEBpPALICHUE DSHEPrUU B
o6uocdepe.

[1P67.CopMupoBaHHOCTH YMEHUS MIPUMEHSATD
MOJTYYCHHBIE 3HAHUS JJIs1 OOBSCHEHUS OWOJIOTHYECKUX
MPOIECCOB W SIBIICHUH, JUIS TPUHATHS TPAKTHICCKUX
pelLIeHUI B TOBCEAHEBHOW KU3HU

C 1enbl0 o0ecnieyeHus OE30MaCHOCTH CBOETO 3/I0POBbS H
3I0POBBSI OKPY)KAIOIIUX JIFOJIEH, COOIOEHUS 30POBOTO

oOpa3a JKM3HHM, HOPM TPaMOTHOTO TIOBEJICHUS B
OKpyKaromeu MPUPOTHOU cpene; MMOHUMaHHE
HEO0OXOIUMOCTH WCTIOTB30BaHMS JOCTHKEHUM
COBpEMEHHOW  OWojoruu W OWOTEXHOJOTHUH ISt
paloHaIbHOTO MPUPOIOTIOIB30BAHUSI.
IIK.2.1 JIndHOCTHBIE  pe3yNnbTaThl JOJKHBI OoTpakath B yacTtu: | [IP67.ChopmupoBaHHOCTH YMEHUS MPUMEHSTh
OcymiecTBiATh TPYAOBOTO BOCIIUTAHMUSL: MOJIyY€HHbIE 3HAHUS JJIs OOBACHEHUS OHOJIOTMYECKUX

OTIpe/IeICHUE U
yCTpaHEHHUE OTKa30B B
paboTe CTaHIIMOHHBIX,
MEPErOHHBIX,
MUKPOIPOIIECCOPHBIX U
JMAarHOCTHYECKUX CHCTEM
ABTOMATHKH.

- TOTOBHOCTb K TPYIY,
TPpYyI0JII00HE;

- TOTOBHOCTh K AaKTHBHOH JIEATEILHOCTH TEXHOJOTHYECKOM
U COIMAJBHON HANpPaBICHHOCTH, CHOCOOHOCTh WHHIIMUPOBATH,

OCO3HaHHWEC HICHHOCTH MacCTCpCTBa,

IUIAHUPOBaTh U CAMOCTOSITENIbHO  BBIMOJIHATH  TaKylo
NeSITeNIbHOCTD;
- MHTepec K pa3amuHeiM chepam  mpodeccunoHanbHON
JEeSITeIbHOCTH.

NPOIIECCOB W SIBJICHWH, JUI TPUHATHAS TPAKTHYECKUX
pELICHH B TOBCEIHEBHOM KU3HU

C IeJbI0 o0ecrieyeHus 0e30IaCHOCTH CBOETO 370POBBS U
3I0POBbsI OKPYXKAIOIIUX JIFOJIEH, COONIOICHHUS 3I0POBOTO
oOpa3a KHW3HH, HOPM TPaMOTHOTO TIIOBEACHUS B
OKpYKaromien PUPOTHOM cpene; MOHUMaHUE
HEO0XO0IMMOCTH UCIIOJIb30BaHUS JOCTHKEHUIH
COBPEMCHHOUW  Ouoyioruu W OWMOTEXHOJIOTHH  JIJIst
palMOHAILHOTO TPUPOIOTIOIH30BAHUS.

[1P610. ChopmupoBaHHOCTE  YMEHUIt CO3/1aBaTh
COOCTBCHHbIC THCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE OuoNOTHYECKON WH(MOPMAlUU W3 HECKOJIbKUX
HUCTOYHUKOB, TPaMOTHO UCIONB30BaTh  MOHATHIHBIN
anmapar OMOJIOTUI




1.3.3. B pesynabTare OCBOEHHs NPOrpaMMbl Y4eOHOTO NpeAMETa pealu3yercs Iporpamma
BOCIIMTaHUS, HAIpaBJIeHHAs Ha (JOPMHUPOBAHUE CIIEAYIOIIUX JMYHOCTHBIX pe3ynbTaToB (JIP):

JIP 9 Cobnroparommuii ¥ pornaranIupyroifi IpaBuiia 3JJ0poBOTO U 6e30macHoro oopasa KHu3HH,
CIOpTa; MpEeayNpeXJarlui aub0  IMPEoJOoJICBAIOUIMN  3aBUCUMOCTHM OT  ajKorojis, Talaka,
IICUXOAKTUBHBIX BEILECTB, a3apTHbIX UIp U T.A. COXpaHAIOUUH ICUXOJIOTMYECKYIO YCTONYHMBOCTH B
CUTYaTHUBHO CJIO’KHBIX WJIM CTPEMUTEIBHO MEHSIOIINXCS CUTYaIUX.

JIP 23 TlonyueHne 00ydaromuMuUCs BO3SMOKHOCTH CAMOPACKPBITUS M CAMOPEATH3aIHst THIHOCTH.

JIP 30 IloHumaromuii CylmHOCTb M COLMAJIbHYIO 3HAUMMOCTh CBOei Oynymiedl mpodeccum,
MIPOSIBIIAIOIINAN K HEM YCTOMYMBBIN HHTEPEC.



2 CTPYKTYPA U COAEP)KAHUE YYEBHOI'O TIPEAMETA

2.1 O0bem y4eOHOro nmpeaMeTa U BUbI y4eOHOH padoThl

Bua yueOHo# paGoThl

O0BEéM B yacax

O01béM o0pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 nmpeaMera 72
B TOM YHCJIE:

OcHOBHOE coJep:KaHHe 61
B TOM YHCJIE:

JIEKIHH, YPOKH 41
MPaKTUYECKHUE 3aHITH 16
abopaTOpHBIC 3AHITHS 4
CamocrosiTe/ibHbIE pa00ThI 11

IIpome:kyTouHasi aTTecTalusi B (hopMe KOMILIEKCHOT0 3a4eTa ¢ onenkoii (11 cemecrp)
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2.2 TemaTnyeckuii miian u cogep:kanue yueonoro npeamera OYIL.13 BUOJIOTI'UA

®opmupyemMble
KOMMETEeHI[HH
HaumeHoBaHue Conepxxanue yueOHOro MaTepuajia, NPpaKTHYECKHE U JIA00paTOPHbIE 3aHATHS, O6bem (OK, IIK) u
pa3iesioB U TeM caMocCTosiTe/IbHasi paboTa 00y4yarommXxcst 4acoB JIMYHOCTHBIE
pe3yJbTaThl
(JIP)
1 2 3 4
Pa3nea 1. buosiorusi kak Hayka. JKuBble CHCTEMbI M HX OPraHH3aI U 2
Tema 1.1. Conep:xxanue yueOHOro Marepuaja 1
buonorus xak Hayka. | O3HakomyIeHHE OOydJarommxcs ¢ (GopMaMH TEKYIIeH W TPOMEKYTOYHOM aTTecTallid, OCHOBHON H
O6bmas JIOTIOJTHUTEIIFHON JIMTEpaTypold TO Kypcy NpeaMera ¥ TpOBEICHHE HWHCTPYKTaKa I10 TEXHUKE
XapaKkTepUCTHUKa 0€30MacHOCTH.
KU3ZHU Buonorus — Hayka o uBO# mipupoie. CBA3M OHOJIOTHH C OOIECTBEHHBIMU, TEXHHUECKUMHU U JAPYTAMU
€CTECTBEHHBIMU HayKaMH, Quiiocouei, penuruen, 3TMKON, 3cTeTUKoN U mpaBoM. Ponb Ouosioruu B OK 02
(hopMUPOBaHNHN COBPEMEHHOW Hay9HOU KapTHHBI MUpa. CrcTeMa OMOJIOTHYECKUX HaYK. JIP 9, 23, 30
Metonpl TO3HaHMS OKMBOW TNpupoAbl (HAOMIOJAEHHE, OSKCIEPUMEHT, OINHCaHuEe, HU3MEpPEHHE,
KJaccuukanys, MOJICTUPOBAaHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).
JKuBwie cuctembl (OMOCHMCTEMBI) Kak MpeaMeT u3ydeHus Owuosoruu. OTiMune >KUBBIX CHCTEM OT
HeopraHudeckoi mpupoisl. CBOHCTBAa OMOCUCTEM U UX pazHOOOpasue.
YpoBHU oOpraHu3aluu OUOCHUCTEM: MOJEKYISIPHO-TEHETUYECKUH, KIETOYHbINH, OpraHu3MEeHHBIH,
MTOMYJISIIIMOHHO -BUJIOBOM, SKOCHCTEMHBIN (OHO - T€OIICHOTUYECKHI ), OMOChEpHBIN
Pa3nen 2 XuMuveckuii cCOCTaB M CTPOEHHE KJIETKHU 14
Tema 2.1. Coaep:xkanue yueOHOro MaTepuajia 1
XuMmuyeckuit coctaB | XUMHUECKUN COCTAB KJIETKU. XUMHYECKHUE AIEMEHThI: MAKpPOAJIEMEHThI, MUKPO3JIeMeHThl. Boaa u
kietku. Boga MUHepalibHbIe BemlecTBa. OyHKIIMKU BOJIBI U MUHEPATBHBIX BElIecTB B kieTke. [lonaepxanue OK-01, OK-02,
Y MUHEpAaJIbHBIC OCMOTHYECKOro Oasianca OK-04
BEILIECTBA IIpakTuyeckoe 3ansaTue Ne 1 2 P9, 23,30
«buonornyeckass poiab MUHEPATBHBIX BEHIECTB B OOECIEUEHUH KUZHEACSITEIbHOCTH OPraHU3MOB,
MPOSIBJICHUS AUcOalaHCa MUHEPATBHBIX 2JIEMEHTOB)
Tema 2.2. Coaepikanue yueOHOro MaTepuajia 4
buosiornyecku benku. CocraB u ctpoeHne 6e1KoB. AMHHOKHCIOTEI — MOHOMEpHI OenkoB. HezamMeHnMbIe U 3aMeHUMbIe
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Ba’XXHbBIC XUMHWYCCKHUEC
COCAMHCHUA

AMUHOKHCIIOTBl. AMUHOKHUCIIOTHBIM COCTaB. YPOBHM CTPYKTYpbl OEJIKOBOW MOJEKYNbl (II€PBUYHAS,
BTOpUYHAs, TPETUYHAS M YETBEPTHUYHAsI CTPYKTypa). XUMHUYECKUE CBOICTBa OenkoB. buonormueckue
¢bynkuuu 6enxoB. DepMeHTH — OMoJIOrHUecKue KaTanu3aTopsl. CTpoeHne GpepMeHTa: aKTUBHBINA LEHTD,
cyocrparnas crnenupuanocts. Kodepmentsl. Buramunel. Otiamuus (epMEHTOB OT HEOPraHMYECKHUX
KaTaJau3aTopoB.

YrineBoasl: MOHOCaxXapubl (TIIOKO3a, pub03a U Jae30Kcuprb03a), Aucaxapuipl (caxapo3a, JaKkTo3a) U
noJimcaxapuabl (Kpaxmall, TJIMKOTEH, IeJurronos3a). buonorndeckue ¢QyHKIUHM yriieBoAOB. Jlumumbr:
Tpurauuepuasl, ¢ochomunuabl, crepouasl. I'mapodunsHO-THAPO(OOHBIE cBOMicTBa. bHomormueckue
¢yakiun  unuaoB. CpaBHEHHE YIIIEBOJOB, OENKOB M JIMINUAOB KakK MCTOYHHUKOB OSHEPrUU.
Hyxneunossie kucnotel: JJHK n PHK. Hykneotuasl — MoHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpoeHue u
¢ynakun JJHK. Crpoenne n ¢pynkuun PHK.

CamocrosiTesibHas padoTa 00y4aroIuXCcst
CocraBiieHH€e KOHCIIEKTa Ha TeMy: «AT®D: cTrpoeHrne u QyHKIIHI»

Tema 2.3.
CrpykTypHO-
(GyHKIIMOHATbHAS
OpraHu3anus KJIeToK

Conep:xxanue yuyeOHOro marepuaja

[urtonorus — Hayka o kieTtke. KierodHas Teopus — mpuMep B3aUMOJEHCTBUSA HaeH W (AaKTOB B
Hay49HOM TO3HAHUH.

Knerka xak nemnoctHas xuBas cuctema. OOIIue MpPU3HAKK KIIETOK: 3aMKHyTas HapyXHas MeMOpaHa,
monekynbl JIHK kak reHeTrdeckuii anmnapar, cucreMa CUHTe3a Oerka.

Tunsl K1€eToK: 3ykaproTHyeckas U Ipokapuothdeckas. OCOOEHHOCTH CTPOEHUS MPOKAPUOTHYECKOMN
kietku. Kierounass crenka Oakrtepuii. CTpoeHHE SyKapHOTHUECKOW KieTKH. OCHOBHBIC OTIUYHS
PaCTUTENBHOM, )KUBOTHOM U TPUOHON KiIeTKU. [I0BepXHOCTHBIE CTPYKTYPhI KIIETOK— KJIETOYHAs CTEHKa,
rIIMKOKanuke, ux GyHkuuu. [lnasmarnyeckas memOpana, ee cBoicTBa U (QyHKITHH.

[uronnazma u ee opranouasl. OmHomeMmOpanHble opranouzabl kietku: OIIC, ammapar [osnbmxw,
nu30coMbl.  [lomyaBTOHOMHBIE OpraHOMIbl KJIETKWA: MHMTOXOHJpUM, IutacTuiabl. [IpoucxoxxaeHue
MUTOXOHAPUH U mactull. Buasl miactua. HemeMmOpanHbie opraHouabl KIETKUA: puOOCOMBI, KIETOYHBIN
LEHTp, LIEHTPUOJIU, PECHUYKH, KI'YTUKH. DyHKIIMM OpraHoUI0B KIeTKU. BritoueHus.

SAnpo — perynsTopHblil 1eHTp kieTku. CTpoeHue siapa: siaepHas 0007104Ka, KapuoIliazMa, XpOMaTHH,
SIIPBIIIKO. XpoMOCOMBI. TpaHCIIOPT BEMIECTB B KIETKE

JlabopaTopHas padora Nel

«CTpoeHHe KICTKI»

CrtpoeHue KJIeTKH (pacTeHHs, >KUBOTHbBIE, TPUObI) U KIETOUYHBIC BKIIOYECHUS (Kpaxmall, KApOTHHOUIBI,
XJIOPOTUIACTHI, XPOMOTLIACTHI)

CamocrosiTesibHast padoTa 00y4aromMXxcst
CocrapneHue TaONUIbl Ha TeMY: «MeTo/Ibl H3YUEHUS KIETKU.
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Pasznen 3. ’KuzHenesTeJbHOCTDL KJIETKHA

12

Tema 3.1. Coaepikanue yueOHOro MaTepuajia 2
OOMeH BelecTB OOmeH BelecTB, WM MeTaboau3M. AccuMuisanus (IUIACTUYECKUM OOMEH) M JUCCUMMIIALUS
U IIPEBpALICHUE (aHeprernyeckuii 0OMEH) — IB€ CTOPOHBI €MHOI0 Ipouecca MeTadboausma. Posib 3aKOHOB COXpaHEHUs
SHEPTHH BEIIECTBA M DHEPrUM B TIOHMMaHWU MeTabomm3Mma. Tumbl oOMeHa BemIeCTB: aBTOTPO(HBIA H
B KJICTKEC rerepoTpodHbIii. Ponb GpepmMeHTOB B 00MEHE BEIIECTB M MPEBPALICHUN YHEPTUHU B KiieTKe. DOTOCHHTES.
CeeroBass u TeMHoBas ¢a3bl potocunTe3a. Peakumm (orocunTeza. IddexTuBHOCTL (HOTOCHHTE3A.
3HaueHue (OTOCHHTE3a JUIsl KU3HM Ha 3emuie. BiausHue ycinoBuil cpeiapl Ha (OTOCHMHTE3 U CHOCOOBI
TIOBBIIICHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.
DHepreTuyeckuii 0OMeH B KileTKe. PaciienyieHne BemecTs, BbIICIIEHUE U aKKYMYJIUPOBAaHUE SHEPTUN B
KJIeTKe. DTallbl 3HepreTnyeckoro oomena. ['nukonms. bpoxenue u ero Buabl. KucnopoaHoe okucienue,
WM KieToyHoe apixaHue. OxwucnutenbHoe (ochopunupoBanue. IP(HEKTUBHOCTh 3HEPIETUYECKOTO
oOMeHa
CamocrosiTesibHast padoTa 00y4arOIMXCs 1
CocraBieHHe KOHCIIEKTa Ha TeMy: «XeMOCHHTe3. XEMOCHHTE3UpYIoIlue OaKkTepuu. 3HaueHue
XEMOCHHTE3a ISl ’KU3HU Ha 3emiie»
Tema 3.2. Conep:xaHue yueOHOro MaTepuaja 2
Buocunres Oenka Peaknmun marpuuHoro cuHrte3a. [enermueckas wuHpopmamus u JHK. Peanuzamms renernueckoi OK-01, OK-02,
nHpopManuu B KIeTKe. [ eHeTHnYeckuii Ko M ero cBoicTBa. TpaHckpumius — MaTpuuHbii cuaTe3 PHK. OK-04
Tpancnsamus — 6uocunTe3 Oenka. Drtambl TpaHcsuu. KonupoBanue amuHOKuCIOT. Pob pubocom B JIP 9, 23,30
OouocuHTe3e Oenka
IIpakTH4eckoe 3ansaTHE No2 2
«Pemenue 3a7a4 Ha ornpeieJIeHHE MOCIEJOBATEIbHOCTH HYKIICOTHIOBY
Tema 3.3 Coaep:kaHue y4e0HOT0 MaTepHajia 2
Bupycsl Heknerounsie ¢opmbl xu3Hu — Bupychl. Wctopus otkpeitus BupycoB (. WM. HBaHoBCkwuii).
Oco0eHHOCTH CTPOEHUS U KU3HEHHOTO ITUKJIa BUpYcoB. bakrepuodaru. bonesnu pacteHuil, >)kUBOTHBIX
U 4YeloBeKa, BbI3bIBaeMble BHpycamMu. Bupyc ummyHoaedunurta uvenoeka (BHUY) — Bo3Oymutens
CIIN a.
CamocrosiTesibHAasA padoTa 00y4arOIIUXCS 1
Cocrapnenue Tabnuipl Ha TeMy: «IIpodunakTrka pacpocTpaHeHHsl BUPYCHBIX 3a00JIeBaHUN»
IpakTuueckoe 3ausitue Ne3 2
«MH}peknoHHbIe 32001€BaHUs M STUAEMUH B HCTOPUU YEJIOBEYECTBA»
Paznen 4. Pa3MHoOKeHHMe M MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB 3
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Tema 4.1. Coaepikanue yueOHOro MaTepuajia 3 OK-01, OK-02,
XKuznennsiit uukn | KneTouynslit nuki, Win )KU3HEHHBINA UK Ki1eTku. MHTEepda3za nu mutos. Ilpoueccsl, mpoTekaronme B OK-04
KIIETKU uHTepdasze. Permmmkamms — peakuus matpugnoro cuate3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIH JIP 9, 23, 30
Oo6o06menne n Ha00p — KapuoTUI. [IMIDIONAHBIA U TaIUIONIHBIA XPOMOCOMHBIE HA0OPBI. XPOMATH/IBL.
cUCTeMAaTH3aLus [uTonornyeckue OCHOBBI Pa3MHOKEHUS U MH/IMBUYaIbHOTO PAa3BUTHS OpPraHU3MOB. Jlenenne KieTku
3HaHUMU. — muto3. Craguun mutosa. [lponeccsl, nporcxoasiiye Ha pa3HbIX CTaAUIX MUTO3a. buonoruueckuit
cMmblca muTo3a. [IporpamMmmupyemas rubesb KJIETKH — anonTo3.
Hmoz I cemecmpa: MakcumanbHasi yaeObHast Harpy3ka (BCEro) 30
O0si3arenbHas ayMTOpHAs yueOHast Harpyska (BCero) 25
MIPAKTHUYCCKUEC 3aHITHS 6
nabopaTopHble 3aHATHs (paboTh) 2
CaMOCTOSITENIbHbBIE pabOTHI 5
Pa3nes 4. PazMHoOkKeHHe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB (2 cemecTp) 7
Tewma 4.2. Conep:xaHue y4eOHOro MaTepuaja 2
Dopmbl O3znakomieHue oOydJaromuxcst ¢ ¢opMamMu TEKyIIed W MPOMEXKYTOUYHOW aTTeCTallMd, OCHOBHOW M
Pa3MHOKEHHUS JIOTIOTHUTEIBHOU JIUTEpPaTypoll MO Kypcy INpeaMera M NpPOBEJCHHE HWHCTPYKTaka IO TEXHUKE
OpraHU3MOB 0€30TMacHOCTH.
@opMbI pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U 1mosioBoe. Buibl 0ecrnosioro pasMHOXKEHHUS: JEIEeHUE
HaJBOE€ U TOYKOBAHME OJHO M MHOTOKIJIETOYHBIX, CHOPOOOpa30BaHME, BEreTaTUBHOE Pa3MHOKEHUE.
HckyccTBeHHOE KIOHUPOBAHUE OPraHU3MOB, €r0 3HaYEHUE I CEJIEKIINH.
[TonoBoe pa3MHOXKEHHE, €ro oTiauums OoT Oecmosioro. Meiio3. Cramuu wMeio3za. IIpormeccsr,
MPOUCXOJAIINE Ha cTaauax merno3a. [loBenenue xpomocoM B Meiiose. Kpoccunrosep. buosornueckui OK-01, OK-02,
CMBICTT M 3HaueHue Meio3a. ['ameroreHe3 — mpouecc 00pa30BaHUS MOJIOBBIX KIETOK Yy >KMBOTHBIX. OK-04
[TonoBbie xene3bl: CEMEHHHKU U SUYHUKU. OOpa3oBaHME U Pa3BUTHE IMOJIOBBIX KIETOK — raMmeT JIP 9, 23, 30
(cepmaTo3ouj, SHIEKIETKa) — crepMarorene3 u ooreHe3. OCOOCHHOCTH CTPOCHHUS SIMIIEKIETOK U
cnepmaTo30ua0B. OII0J0TBOPEHUE.
CamocrosiTesibHas padoTa 1
Cocrasnenue Tabauipl Ha Temy: «llapreHorenesy
Tema 4.3. Conepxanue y4eOHOro Marepuasia
WnpuBunyansHoe | UnauBuayanbHOoe pa3BuTHE (OHTOTreHe3). OMOpUOHalmbHOE pa3BuTHe (3MOpuoreHes). ITarbl 2
pa3BuUTHE SMOPHOHAIIBHOTO PAa3BUTHUSA Yy IO3BOHOYHBIX >KMBOTHBIX: JApPOOJIEHHE, TacTPYyJsALUs, OpraHOTEHes3.
OpraHU3MOB [ToctamOproHanbHOE  pa3BUTHE. THUMBI TOCTIMOPHMOHAJIBHOTO  PA3BUTHS:  NPsAMOE, HENpsMoe
(mmurHOUYHOE). BnusHMEe cpeasl Ha pa3BUTHE OPraHU3MOB; (DAKTOPBI, CIOCOOHBIC BBI3HIBATH

BPOKJICHHBIC YPOACTBA. Poct n pPa3BUTHUC paCTeHHﬁ. OHTorenes HBCTKOBOI'O PACTCHUA! JIBOMHOE
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OIIJIOAOTBOPCHUC, CTPOCHUC CCMCHU, CTAIUN PASBUTHA

IIpakTnueckoe 3ansitue Ne 4 2
BrIsiBIIeHNE TPU3HAKOB CXOICTBA 3apO/IbIIIEH YeIOBEKA M JPYTHX MO3BOHOUHBIX.
Pa3nes 5. HaciieicTBeHHOCTh M H3MEHYHBOCTh OPraHU3MOB 13
Tema 5.1. Coaepikanue yueOHOro MaTepuajia 4
3akonomepHoctn | [Ipeamer m 3amaum reHeTWkd. Poib HUTONOTMHM M SMOpPHOJIOTHH B CTAHOBJICHHWU T€HETHKH. MeTOo/blI
HaCJIeI0BaHUS TeHETUKN  (THOPHUIOJIOTHYECKUH, IUTOTEHETHYECKHH, MOJEKYISIpHO-TeHeTu4Yecknuii). OCHOBHbBIE
TeHETUYECKHE TIOHATH. | eHeTHYecKkast CHMBOJIMKA, HCTIOJIb3yeMasi B CXeMax CKpPEIINBaHUI.
3aKOHOMEPHOCTU HACJEI0BaHUS TPU3HAKOB, YycTaHOBIeHHble [. MenneneM. MoHorubpuaHoe
CKpelllMBaHHE. 3aKOH €INHO00pa3usi ruOpuaoB neporo nokojeHus. [IpaBuino fomMuHUpoBaHuUs. 3aKOH
pacumierieHusi TMpHU3HAKOB. [wWmoTe3a 4YHcTOTHI Tamer. [losiHOE W HENOJHOE JOMHUHUpPOBAHHE.
JluruOpumHoe CKpelmuBaHhe. 3aKOH HE3aBHCHMOTO HACIENOBaHUS TpU3HAKOB. lluToreHermueckue
OCHOBBl  JUTHOPUIHOTO  CKpeIIWMBaHUA.  AHajmm3upyomiee  ckpemuBaHue.  cmons3oBanue
AHATM3UPYIOIIETr0 CKPEIIMBAHUS ISl ONIPEICIICHHs TeHOTHITA 0COON
CamocrosiTesqibHast padora 1
CocraBnenne TaONUIBI HA TeMY: «BKia poCCHICKUX 1 3apyOeKHBIX YUCHBIX B PA3BUTHE TCHETHKHU»
IIpakTHyeckoe 3ansaTHe Ne 5 2
«PereHne reHeTHYeCKUX 3a1a4»
Pemienue 3aa4 Ha onpeiesieHue BEPOATHOCTH BOSHUKHOBEHHS HACIEICTBEHHBIX IPU3HAKOB IPU MOHO-,
IH-, TIOJTUTUOPUIHOM U aHAJIU3UPYIOIIEM CKPELIMBAHUHU, IIPU CLIETIICHHOM HACJIEOBAaHUH, COCTABICHHE
TeHOTUIIMYECKUX CXEM CKpELIMBaHMsI
Tema 5.2. Conep:xaHue yueOHOro MaTepuaja
CuenieHHoe CueruieHHoe HaciieoBaHue npusHakoB. Pabota T. MopraHa no cuenjieHHOMY HaclleZIOBaHUIO I'€HOB.
Haclle/I0BaHKe Hapyienue cuernieHust reHOB B pe3yibTaTe KPOCCHHIoBepa. XPOMOCOMHAs TEOPHsI HACIEICTBEHHOCTH. 1
IIPU3HAKOB I'eneTnueckue KapThl.
I'eneTnka nona. XpoMOCOMHOE OIpeieieHue 1ojaa. AyTocOMbI U MOJIOBbIE XPOMOCOMBI. ['OMOrameTHble
U rereporamMeTHble opranu3Mbl. HacienoBaHue Npu3HakoB, CHEIUIEHHBIX C MOJI0OM
IIpakTHyeckoe 3aHsaTHE No 6
«PerieHne reHeTHUECKUX 3a1a4»
Pemenne 3amau Ha ompeneneHue BEPOSITHOCTH BO3HMKHOBEHHUS HACIEICTBEHHBIX NPU3HAKOB IPH 1
CLEIUICHHOM HaCJIEJOBAaHUH, COCTABJIEHNE FT€HOTUITHYECKUX CXEM CKPEIIMBAHUS OK-01, OK-02,
Tema 5.3. Coaepikanue yueOHOro MaTepuajia 2 OK-04
3akoHoMepHOCTH | MI3MeHuMBOCTh. Buabl M3MEHYMBOCTH: HEHAC/IEACTBEHHass W HacielcTBeHHas. Ponb cpensl B JIP 9, 23,30
M3MEHYHUBOCTH HEHACJICICTBEHHOM  M3MEHUYMBOCTH.  XapaKTepUCTUKA  MOJU(UKAIMOHHOM  M3MEHYMBOCTH.
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T'eneTuka uenoBeka

Baprnanvonnslii psng v BapuauuoHHas Kpuas. Hopma peaxkumu npusHaka. KoimyecTBeHHBIE U
KaueCTBEHHBIC MTPU3HAKU U X HOpMa peaknuu. CBOKCTBA MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.
HacnencTBenHasi, WM TEHOTHIHYECKAass HM3MEHYMBOCTh. KoMOWHATHBHAs W3MEHYHMBOCTh. Melo3 u
MOJIOBOM TMpoImecc — OCHOBAa KOMOWHATHMBHOW W3MEHYMBOCTH. MYyTallMOHHAs W3MEHUYUBOCTD.
Knaccugukamuss myranuii: TeHHBIE, XPOMOCOMHBIE, TE€HOMHBIE. YacToTa M NPUYMHBI MYTalUi.
Myrareaabie  (akTopel. 3aKOH TOMOJIOTUYECKMX PSJAOB B HACJICICTBEHHOW W3MEHYHBOCTH
H. W. BaBunosa.

I'enetuka yenoBeka. Kapuotun yenoBeka. OCHOBHBIE METO/bl TEHETUKH YEJIOBEKA: T€HEATOTHYSCKUH,
OJIU3HEIOBBIN, ITUTOTEHETUYECKUN, OWOXMMHYECKHH, MOJICKYIsIpHO-TeHeTHUeckuii. CoBpeMeHHOe
ONpENEJICHUE TEHOTHUIIA: TOJHOTC€HOMHOE CEKBEHHPOBAHWE, TE€HOTUIIMPOBAHWE, B TOM YHCIE C
nomotibio [MI[P-ananmu3a. HacnenctBeHHbie 3a0oJieBaHHS 4YeNOBEKAa: TeHHBbIE OO0€3HU, OOJIE3HH C
HaCJEACTBEHHON MPEAPaCIiOOKEHHOCThI0, XPOMOCOMHBIE OoJie3Hn. COMaTHYECKHE U TeHEepPaTHUBHBIE
myTaruu. CTBOJIOBBIE KJIETKH. [IpUHIIUTIBI 310poBOTO 00pa3a JKM3HHU, TUArHOCTUKH, MPO(PHIAKTHKA U
JIeYCHUS] TEHETUYECKUX OoJie3Hel. MeauKo-TeHETHIEeCKOe KOHCYAbTUPOBAHNUE. 3HAUCHUE METUITMHCKON
T€HETUKH B TIPEIOTBPAIICHUH U JICUCHUN TeHETHYECKUX 3a00ieBaHmil yenoBeka. CocTaBlIieHUE U aHAIN3
POJIOCIIOBHBIX YEJIOBEKA

Ponesas urpa: «['eHeTHKa Ha cy»)0€ y YeIOBEKa»

Paznes 6. DBosIloIMOHHASA OMOJIOTHSA 4
Tema 6.1. Coaep:kaHue y4eOHOT0 MaTepHaja 2
OBOIIOIUOHHAS [Ipennochlnky BO3HUKHOBEHHMSI HSBOJIIOIIMOHHOW TEOpUH. OBOJIIOIMOHHAS TEOpus M €€ MeCcTo B
TEOpHUs U ee MecTo | Ouosnoruu. BiausHue 5BOIOLMOHHON TEOPHH Ha pa3BUTHE OWMOJIOTHM U ApYyrux Hayk. CBUIETEIhCTBA
B OMoJoruu sBomouny. [laneoHTonornyeckue: MociaeA0BATEIbHOCTh NOSIBJICHUS BHUJOB B MAJIEOHTOJIOIMYECKOM
JIeTOMNuCH, iepexogHbie popmbl. buoreorpaduueckue: cXoCTBO U paznuuue GayH u Grop MaTEPUKOB U OK-01, OK-02,
OCTPOBOB. OMOpHOJIOTUYECKUE: CXOJICTBA U Ppazluyusi ASMOPHOHOB pa3HBIX BHUAOB IO3BOHOYHBIX. OK-04
CpaBHUTEIIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIEC, aHAJIOTUYHbIC, PYAHMMEHTApHbIE OpPraHbl, aTaBU3MBI. JIP 9, 23, 30
MouekynapHO-OMOXUMUYECKHE:  CXOJCTBO  MEXaHM3MOB  HACIEJCTBEHHOCTH U OCHOBHBIX
MeTab0JIMYECKUX MyTeil Yy BCEX KUBBIX OPraHU3MOB.
OpomononHas Teopust Y. Jlapsuna. IIpennoceuiki BOZHMKHOBEHHUS JapBUHU3MA. [IBMXKylIUE CHUIIbI
BOMIONMK BHJIOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IMPH OTPAHUYECHHOCTH PECYPCOB,
HeonpeeéHHas U3MEHYMBOCTh, 00pb0a 3a CyIeCTBOBaHHE, €CTECTBEHHBIN 0TOOD)
Tema 6.2. Coaepikanue yueOHOro MaTepuajia 1
MuxkposBontorusi | Cunrernueckas Teopus sBomonuu (CTD) u e€ ocHoBHBIE ToNokeHUs. MukposBomronus. [lomynsmus
MakponsBontonus KaK €MHUIA BUJIA U 3BOJIIOINH.

JBmxyne cuibl (pakTOpbl)3BOIIOLKH BUAOB B Ipupoae. MyTallMOHHBIN MpoliecC 1 KOMOMHATUBHAS
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M3MEHYMBOCTb. [lomynsnnonHbie BOJIHBI U apeiid renoB. M3omsamus u murpanus. EcrecTBeHHbI 0TOOD
— HanmpaBisiomuid - pakrop sBomounu. Dopmbel  ectecTBeHHOTO oTOOpa. IIpucnocobieHHOCTH
OpPraHu3MOB Kak pe3ynbTaT 3Boiionuu. [IpuMeps! mpucnocoOneHuii y opranu3mMoB. ApoMopdo3sl u
uanoamantanuud. Bux u BumooOpasoBanme. Kputepum Buma. OcHoBHBIE (HOpMBI BHAOOOpa30BaHMUS:
reorpauueckoe, 3KOJIOrHIECKOe

Maxkpoasostonusi. @opMbl 3BONIONUH: (QUIIETUYECKAsd, JUBEPreHTHAsl, KOHBEPIeHTHas, MapajlieibHasl.
HeobOpaTumocTs 3BOITIONNAN

IIpakTnueckoe 3ansTue 7
«Bun. Kputepun Buga u €ro CTpykrypa»

Pa3zgen 7. BosHukHOB

CHME M PAa3BUTHC )KU3HU HA 3emute

o

Tema 7.1.
3apoxxaeHue
158 paSBI/ITI/Ie KN3HAU
Cucrema
OpPraHUYECKOTO
MHpa.
[Ipoucxoxnenue
yeJIoBeKa —
AHTPOTIOTCHE3.

Conepxxanue yueOHOro Marepuaja

JloHayuHble TMpeACTaBICHUS O 3apOXkACHUU KU3HM. HayuHble T'MIoTe3bl BOZHUKHOBEHHUS >KM3HM Ha
3emiie: aOuoreHe3 W MaHCIEepMHS. XUMHUYECKas SBOMIONUSA. AOHWOTeHHBIH CHHTE3 OpPraHMYECKUX
BEIIECTB M3 HEOPraHWYeCKUX. OKCIEPUMEHTAIbHOE MOATBEP)KIEHUE XUMUYECKOW HSBOJIIOLHUU.
Havanphbie stanel Ouosornyeckoit spomonuu. ['mnoreza PHK- mupa. dopmupoBanne meMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHUE NMPOTOKJIETKU. [lepBbie KieTku u ux sBostonus. PopMHpoBaHHE OCHOBHBIX
TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro MHpa KakK OTpakeHHE 3BOMIONUH. OCHOBHBIE CHUCTEMATHYECKUE TIPYIIIBI
OpraHu3MoOB. XapaKTCPUCTUKA KIMMaTa U TIeOJIOTUYECKMX NpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
PacTUTENILHOTO U YKUBOTHOTO MHpa. ApoMOopQo3bl y pacTeHUH U KUBOTHBIX. [losiBieHue, pacuBeTr u
BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

OBOJIIOLMS YEJIOBEKAa. AHTpPOIIOJIOTHS Kak HayKa. Pa3BUTHE NpeACTaBIEHUH O IIPOUCXOXKICHUU
4yeloBeka. Meroapl HM3ydeHMsl aHTponoreHe3a. CXOACTBAa M pas3iuyMsl 4YEJIOBEKA M IKUBOTHBIX.
Cucremarnyeckoe  NOJOXKEHHE  dyenoBeka. JIBwkymue  cuiibl  (akTopbl) — aHTPONOIeHe3a.
HacnencTBeHHast N3MEHYMBOCTh U €CTECTBEHHBIM 0TOOpP. OOLIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJIEHHUE
OpyIu# TpyJa, MBIIIJICHUE, PEUb

OcHOBHBIE CTagUM W BETBU DBOJIIOLMM YEIOBEKAa: aBCTPAJIONUTEKH, YenoBek ymenslil, YemoBek
npsaMoxonauui, YenoBek HeaHIepTanbCKuii, YeaoBeK pa3yMmHbI coBpeMeHHOro tuna. Haxonxu
HCKOTIAEMBIX OCTAHKOB, BPEMs CYyIIECTBOBaHUs, 00JaCTh pacHpoCTpaHEHUsi, 00bEM I'OJOBHOTO MO3ra,
00pa3 XKU3HU, OPYIHSL.

N

CamocrosiTesibHast padoTa 00y4arommXxcst
CocrapneHue Ta0nuIbl Ha TeMy: «Pa3BuTHe KHU3HM Ha 3emile 10 3paM U IeproJaM»

OK-01, OK-02,
OK-04
JIP 9, 23, 30

CamocrosiTesibHast padoTa 00y4aromMxcst
CocrapneHue Ta0nuibl Ha TeMy: «HenoBedeckue pachi».
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OcHoBHBIE OOJIBIINE PAChl: €BPOIICOUTHAS (€Bpa3UIiCKas), HErPO-aBCTPATIOUAHAS (SKBAaTOpUAIIbHAS ),
MOHT0JIOUIHAs! (a3MaTCKO-aMEPUKAHCKasl).

Pazgen 8. Opranu3mMbl H OKpY:Kal0Ias cpeia 3
Tema 8.1. Coaep:kanue yueOHOro MaTepuajia 2
OkoJorus DKoJioTusl Kak Hayka. 3ajauyd M pa3fesibl 3KOJOTMU. METOoJbl HIKOJIOTMYECKUX HCCIIEJOBaHUM.
Kak Hayka. Cpenpl | DKOJIOTUYECKOE MHUPOBO33PEHUE COBPEMEHHOTO 4YenoBeka. Cpeapl OOMTaHMS OpPraHW3MOB: BOJHAs,
KU3HU. HA3eMHO-BO3/IyIIHAs, TOYBEHHAs, BHYTPU OpraHu3MeHHas. JKoyorndyeckue axropsl. Knaccupukarms
DKoJIOTHYECKHE HKOJIOTUYECKUX (PaKTOpOB: abMOTHYECKHE, OMOTHIECKHE U aHTPOIOTeHHbIE. JlelicTBHEe SKOIOTHIECKHX OK-01, OK-02,
(bakTopbl (akTOpoB Ha opraHu3Mbl. AOuoTnueckre (akTopbl: CBET, TEMIEPATypa, BIaXHOCTh. DOTONEpHOIU3M. OK-04, OK-07
[IpucnocobneHnust opraHu3smMoB K JeMcTBHIO aOuoTHueckux ¢GakTopoB. buonormueckue puTMBL. JIP 9, 23, 30
buotnueckue ¢aktopel. Buapl OMOTHYECKMX B3aMMOJEMCTBHI: KOHKYPEHLMS, XHUIIHUYECTBO.
[Tapazutu3M, MyTyaau3M, KOMMEHCalIM3M (KBapTUPAHCTBO, HaXJEOHWYECTBO), aMEHCAJIU3M,
HeHUTpanu3M. 3HaueHne OMOTUYECKUX B3aUMOJCHCTBUM ISl CYIIECTBOBAHUS OPraHU3MOB B IPUPOTHBIX
COOOIIECTBAX.
IIpakTHyeckoe 3anaTHEe Ne§ 2
B3anmoeiicTBrs B 3kocucTEME
CamocrosiTesqibHasi padoTa 00y4arOIMXCs 1
CocTtaBiieHHE KOHCIIEKTa Ha TEMY: « DKOJIOIMUYECKHE XapaKTEPUCTUKU MO,
Paznen 9. CoobuiecTBa M 3K0JI0THYECKHE CHCTEMbI 7
Tema 9.1. Coaep:kaHue y4eOHOT0 MaTepHajia 2
CoobmecTBa CoobmecTBo opraHusmMoB — OuoneHo3. CTpykTypbl OHOLIEHO3a: BHJOBas, IPOCTPAHCTBEHHas,
OpraHu3MOB Tpodudeckas (nuuienast). Buapl-noMmuHanTtel. CBs31 B OMOLIEHO3E.
[Ipuponnsie Okonoruyeckue cuctemsl (3kocuctemsl). IlonsTue 06 sxocucteme u 6uoreoneHose. OyHKIMOHAIBHBIE
9KOCHUCTEMBI KOMIIOHEHTBI 3KOCHCTEMBI: IMPOAYLIEHThl, KOHCYMEHThI, peayleHTbl. KpyroBopoT BewIeCTB M MOTOK
Bnusiaue SHEpruM B 3Kocucteme. Tpodudeckue (MUILLEBbIE) YPOBHU 3KOCHCTeMBl. [luiieBble Henu U CeTu. OK-01, OK-02,
aHTPOTIOT€HHBIX OcHOBHBIE MOKa3aTeNU HKOCUCTEMBI: OHoMacca, MPOIyKLUsA. JKOJIOIMYECKHE MUPaMUbl: MPOAYKLUH, OK-04, OK-07
(baxTOpoB Ha YUCIEHHOCTH, OnoMacchl. CBOMCTBA SKOCUCTEM: YCTOWYMBOCTb, CAMOpPErysaLus, pazsurue. Cykueccus JIP 9, 23,30
ouochepy [IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI PeK U 03Ep. DKOCHCTEMa XBOMHOIO MM HMIMPOKOJIHUCTBEHHOTO [IK 2.1
BnusiHue conunanbHo- | jeca.  AHTPONOTE€HHbIE HKOCUCTEMBI. ATpPO3KOCHCTEMBI. YpOosKkocucTeMbl. buonoruueckoe u
IKOJIOTHYECKUX XO34MCTBEHHOE 3HAYeHHE arposKkocucTeM U ypOoskocucreM. buopasHooOpazue kak dakTop

(baxTOpOB Ha
30POBbE YETIOBEKA

ycToHYnBOCTH SKocucTeM. CoxpaHeHne OMOJIOTHYECKOTO pa3HOoO0pa3us Ha 3emiie
YenoBeuecTBO B Ouocdepe 3emian. AHTponoreHHble wu3MeHeHHs B Ouocdepe. [mobanmpHBIC
skosoruueckue  mpobrmemel.  CocyliecTBOBaHWE — MpUpoAbl U 4denoBeuecTBa.  CoxpaHeHUE

O0unopa3HoOOpa3ys Kak OCHOBa YycToiumBocTH Ouocdepsl. OCHOBa palOHAIBHOTO YIPaBJICHUS
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MIPUPOJTHBIMU PECypCaMH M MX MCTOIb30BaHue. JI0CTIKEeHHsI OMOJIOTHN U OXpaHa MPUPO/IBI
310poBbe U ero cocrapisitomue. GakTopbl, MOJOKUTEIBHO U OTPULIATEILHO BIUSIOINIUE HA OPTraHU3M

yenoBeka. [Ipo0ieMa TEXHOTEHHBIX BO3JCHCTBUN Ha 30POBHE YENIOBEKa (AIIEKTPOMArHUTHBIE TOJIS,
ObITOBasi XUMHUS, N30BITOYHBIC TYMBI, PAAUAIU U T.I1.). AJanTanys opraHu3Ma 4ejoBeka K Gakropam
okpyxaromei cpensl. [IpuHIUIBl (GopMUpPOBaHHS 3I0pOBbecOeperaromero moBenacHus. Duzndeckas
aKTUBHOCTb U 3/10pOBbE. BuoXumuueckue aclekTbl palluOHAIbHOTO TUTAHUS

DKOJIOTUYECKHE acHeKThl MPOo(hecCHOHATBHON AESITEeIbHOCTU. BiusHIe MPOU3BOJICTBEHHBIX (DAaKTOPOB
Ha OpraHu3M 4YeJIoBeKa

Bnusnue aOuortnueckux (akTopoB Ha uyeloBeKa» (B KauecTBE TPUITEPOB, CHHKAIOLIUX
paboTOCIOCOOHOCTD, UCTIONIB30BaTh YCIOBUS OCYILECTBICHUS IPOQECCUOHABHON JESITENbHOCTH: IIyM,
TeMIepaTypa, pusndeckast Harpy3Ka u T.J1.)

IpakTuueckas padora Ne9
KpyroBopoT BeIIecTB U MPEBpaICHUE SHEPTUU B IKOCUCTEME

JladopaTopHas pa6ora Ne2
YMcTBeHHas1 paboTOCIOCOOHOCTh

CamocrosiTesqibHasi padoTa 00y4arOIMXCs
CocraBiieHHE KOHCIIEKTa Ha TeMy: bruocdepa — riodanpHas skocucTeMa 3eMiTn

Pasnen 10. Cenexkuus

OpPraHim3smMoB, OCHOBBI OMOTEXHOJIOTH

Tema 10.1.
Cenexuusa
KaK HayKa u MPoIiecc
OCHOBEI
OMOTEXHOJIOTHH
buotexnonorun
B JKU3HH U
npodeccuu

Conep:xanue y4yeOHOro MmaTepuaja

Ceneknusi Kak Hayka W Mpouecc. 3apokKAeHue celeKiuu 1 noMectukamusa. Yuenue H. M. BaBuosa o
LIEHTpaX MHOToo0Opasusi M TMPOUCXOXKICHUS KYJIbTYPHBIX pacTeHHil. L[eHTphl TPOUCXOXKIECHUS
JoMaImrHuX JKUBOTHBIX. CopT, mopoga, mrTamMMm. COBpEMEHHBICE METOJbI CENEeKIMU. MaccoBbIN
U WHIUBUAYAIbHBIM OTOOPBHI B CEJICKIIMM pAcTeHUH W KUBOTHBIX. OIIEHKa JKCTephepa.
bim3kopoicTBeHHOE CKpemuBaHue — WHOpuamHr. Ywctas auHUsA. CKpelIMBaHUE YHUCTBIX JIUHUM.
I'erepo3uc, wnu rtubpunHas cuna. HepoacTBeHHoe ckpemuBaHue — ayrOpuauHr. OtnanéHHas
rubpuanzanus u e€ ycnexu. VMCKycCTBEHHBIM MyTareHe3 M MOJy4eHHE MOJHUIIIONIOB. JloCTkeHus
CEJICKIIUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHHU3MOB

buorexHosorus kKak oTpacib NpOM3BOJACTBa. ['€HHAas WHXKEHEpHs. DTambl CO3AaHUS PEKOMOMHAHTHOM
JIHK u tpancrennsix opranu3moB. Kiierounas nnxxkenepus. Knetounsle KyiabTypbl. MUKPOKIOHAJIBHOE
pa3MHOKeHHe pacTeHui. KioHMpoBaHHe BBICOKONPOIYKTUBHBIX CEIbCKOXO3SIIICTBEHHBIX OPraHU3MOB.
Dkonoruveckue u sTudeckue mpoodneMsl. 'MO — reHeTndecku MOIUGUITUPOBAHHBIE OPTraHU3MBI
IIpogeccnoHaNbHO-OPHEHTHPOBAHHOE COePKAHUE

OK-01, OK-02,
OK-04, OK-07
JIP 9, 23, 30
IIK 2.1

19



OcCHOBHBIEC HANIPABJICHUS COBPEMEHHON OMOTEXHOJIOTUU B MPO(PECCHOHANBHOM IS TENTFHOCTH YeI0BEKa.
MeTo1bl OMOTEXHOJIOTHH. OOBeKTHI OMOTEXHOJIOTUH. Otuka OMOTEXHOIOTHYECKUX
U TEHETUYECKHX OHKCHepuMeHTOB. [IpaBmia moucka W aHamm3a OHOIKOJOTHYECKOW WH(POpMauu
U3 pa3IUYHbIX HUCTOYHUKOB (HaydyHas W ydeOHO-HayyHas JMTepaTypa, CpeACTBa MacCOBOM
nHpopManuu, cetb IHTEpHET U apyrue).

PaszBuTne mpoMBINUIEHHONH OHOTEXHOJOTH M €e MPUMEHEHHWE B JKM3HH YEIOBEKa, MOWUCK M aHAJH3
nH(pOpPMAIIUY U3 PA3INIHBIX UICTOYHUKOB (HaydHast U yueOHO-HAYydHAs JIUTEPATypa, CPEICTBA MACCOBOM
uHdopmanuu, cetb HTEpHET U Apyrue)

O6061eHne u Coaep:kanue yueOHOro MaTepuajia 2 OK-01, OK-02,
CHCTEMATH3AIN O0001eHne 1 cucreMaTu3anus 3HaHui. KOMIUIEKCHBIN 3a4eT C OLEHKOM. OK-04, OK-07
SHaHHH. JIP 9, 23, 30
KowmrekcHelit 3auet MK 2.1
C OLIEHKOM
IIpoMe:kyTOUHasi aTTECTALMS B BH/Ie KOMILUIEKCHOI'O 3a4eTa ¢ OLEeHKOM

Hmocz Il cemecmpa: MakcumanbHas yaeOHast Harpy3ka (Bcero) 42

O0s3aTenbHas ayTUTOpHAs yueOHasi Harpyska (Bcero) 36

[IPAKTUYECKUE 3aHATUA 10

nabopaTopHbIe 3aHIATHS (PaOOTHI) 2

CaMOCTOSITEIbHBIC PA0OTHI 6

IIpomeskyTOoUyHasl aTTeCTALMS: KOMILIEKCHBIN 3a4eT ¢ OLEHKOI
UTOI'o 72

20



3. YCJI0OBUs PEAJIM3ALIUU ITPOI'PAMMBI YYEBHOT'O ITPE/IMETA

3.1 TpeboBanusi K MUHUMAJILHOMY MaTePHAJILHO-TEXHHYECKOMY 00ecedeHUI0
Y4eOHbIH peMeT peain3yeTcs B y4eOHOM KaOMHETe 0€301MacHOCTH KU3HEACATEIEHOCTH.
O6opynoBanue yueOHOTo KabuHeTa:

— TI0CAJI0YHBIE MECTA MO KOJIMYECTBY 0OYUaIOIMINXCS;

— pabouee MECTO IpernoaBaTers;

— METOJMYECKUE MaTEPUAIIbI 10 TUCIHUILIHHE.

Texuuueckne cpeactBa oOydeHHss pabodero Mecra MpernojaBaTelsi: KOMIBIOTEPHOE
00OpyZIOBaHHE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBaHMSAM O€30MaCHOCTH H HAAEKHOCTH,
IpeaycMaTpUBAIOIIee BO3MOKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIIOJIb30BaHMs KaOMHETa C IENbI0
M3Yy4eHHUs y4eOHOTO IpeaMeTa, MylIbTUMEIUITHOe 000pyA0BaHNE (IIPOEKTOP U MPOEKIMOHHBIN IKpaH
WJIM UHTEPAKTHBHAS JIOCKA), JJOKaIbHAs CETh C BBIXOJI0M B Internet.

HanmmeHoBaHWMe cCHenManbHOTO TOMEMICHWs: YydeOHas ayauTopus Uil  TMPOBEICHHS
MPAKTUYECKUX 3aHATUH, TPYIIOBBIX KOHCYIbTAWH, WHIMBHIYATbHBIX KOHCYIBTAIMH, TEKYIIETO
KOHTpOJIS, TIPOMEXKYTOYHOW AaTTeCTallid, OCHAmleHHas OO0OpYyJIOBaHHEM H TEXHUYECKUMHU
cpeacTBaMHU OOydYeHHS, a TaKKe YMTAIBHBIA 3all, TIOMENIEHHE IJISi CaMOCTOSITEIHbHON paboTHI, C
noctynoM k cetn «MutepHer» m OMOC. OcHaleHHOCTh: KOMIUIEKT ydyeOHOW Mmebenu, HOYTOYK,
MIPOEKIIMOHHOE 000pyA0BaHNE (MYIbTUMEIUNHBIN TPOEKTOP U IKPAH).

IlepeyeHb  JIMIEH3HMOHHOTO M CBOOOJHO  PACHPOCTPAHSIEMOr0 INPOIrPAMMHOIO
odecnevyeHus1:

Microsoft Office 2010 Professional Plus (ITaker mporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Office 2007 Professional (ITaker mporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucet D11OC OpUIIC

AutoCAD

KOMIITAC-3D

IIpu u3yvenun npeamera B popmare 3J1eKTPOHHOI0 00y4eHus ¢ ucnoab3oBanuem JOT

HeorpannuenHnass BO3MOXXHOCTh gocTymna ooOydaromierocss k DMOC u3 mo0Ooi TOUYKH, B
KOTOpO#l umeeTcst AOCTYN K MH(OPMAIMOHHO-TEIEKOMMYHHKAIIMOHHON cetu «HTepHeT» (nanee -
ceTb «HTEpHETY), KaKk Ha TEPPUTOPUU OpPraHU3aLINH, TaK U BHE €e.

Hoctyn k cuctemam BuaeokoHpepenicsszu DMOC (MoOMIbHAS U IEKCTOMHAS BEPCUU WU
)K€ BEO-KIIMEHT).

3.2. UndopmannonHoe obecriedeHue peaau3anu NporpamMmmbl

Jlis peainzanuu nporpaMmbl OMOIMOTEeYHbIH (HOHT 00pa3oBaTEIbHON OpraHu3alyy 10JDKEH
UMeTh TIeYaTHbIE W/WINM 3JIEKTPOHHBIE O0Opa3oBaTelbHble M HH(QOPMALMOHHBIE PECYPCHI,
PEKOMEHyeMble JUTsl UCIIOIb30BaHUs B 00pa30BaTeIbHOM IpOLIecCe.

Ilepeyenr pexkoMeHayeMbIX Yy4eOHbIX HW3JaHUI, JONMOJHHUTEJIbHON JIMTEPaTypbl
HNuTepHeT-pecypcoB, 0a3bl JaHHBIX 0M0JIMOTEYHOTO (POHAA:

OcHOBHBIC HICTOYHHMKH:

1. buonorus : 10-i kmacc : 6a3oBblif ypoBeHb : yueOHMk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. PybuoB [u ap.] ; nox penakuueit B. B. [laceunuka. — 6-e usn., crep. — MockBa
: Ilpocsemenue, 2024. — 223 c. — ISBN 978-5-09-112164-3. — Tekcr : anekTpoHHbIH // JlaHb :
ANEKTPOHHO-O0nOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/437336

2. buonorus: 11-it kmacc: 6a3oBblii ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckwii, A. M. Py6uoB [u ap.]. — 6-e u3n., crep. — Mocksa : [IpocBemenue, 2024. — 272 ¢. —



https://e.lanbook.com/book/437336

ISBN 978-5-09-112165-0. — TekcT : 31eKTpoHHBIH // JIaHb : 37eKTpOHHO-OMOIMOTEYHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/409211

JlonoJiHUTeIbHbIEe HCTOYHUKH:

3. AradonoBa, U. b. buonorus : 6a3oBbiii ypoBens : yueObnuk / U. b. AradonoBa, A. A.
Kamenckwii, B. . CuBornazos. — 2-e u3m., crep. — Mocksa : [IpocBemenue, 2025. — 271 ¢. —
ISBN 978-5-09-121341-6. — TekcT : 37eKTpOHHBIH // JIaHb : 3IIeKTPOHHO-OMOIMOTEYHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/472913

4. AradonoBa, U. b. buomnorus : 6a30BbIi ypOBEHb : IPAKTHKYM : yaeObHOE nocooue / 1. b.
Aradonosa, B. 1. CuBormnazos. — 2-¢ u3n., crep. — Mocksa : [Ipocemenne, 2025. — 112 ¢. —
ISBN 978-5-09-121342-3. — TekcT : 25eKTpoHHbIH // JIaHb : 3IeKTpOHHO-OMOIMOTeYHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/472916

Iepuoanyeckue u3TaHus:

Hayka wu xu3Hb

Ponuna

Ilepeyenb npogeccHOHAIBLHBIX 023 JaHHBIX M HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:
1. DnektponHass uHpopMmaloHHas ooOpa3zoBatenbHas cpeaa OpUIIC. - Pexum poctyna:
http://mindload.ru/
CIIC «Koncymprant [Tarocy - Pesxxum mocrtyna: http://www.consultant.ru/
3. DBC Y4eOHO-MEeTOqMUEeCKOro IEHTpa M0 00pa30BaHUIO HA JKEJIE3HOIOPOKHOM TpPaHCIIOPTE
(OB YMI] XK/IT) - Pesxum poctyma: https://umczdt.ru/
ObC u3natenscTBa «Jlaub»- Pesxum moctyma: https://e.lanbook.com/
OBbC BOOK.RU- Pexxum mocryma: https://www.book.ru/

N
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4 KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHUSA YYEBHOI'O IPEJIMETA

KoHTpons M OlleHKa pe3yabTaTOB OCBOCHMS YUEOHOTO IpEIMEeTa PpACKPhIBAIOTCS Yepes
IMCUMIUIMHAPHBIE pe3ylbTaThl, HampaBleHHbIE Ha (opMupoBaHHE OOLIMX KOMIIETEHIHMHA IO

pasziesiaM U TeMaM CoJiepyKaHus y4eOHOTO MaTepuara.
[TpomexyTouHasi aTTecTanus B GopMe KOMNIEKCHO20 3a4ema ¢ OYeHKOU.

Oomasi/npodeccuonanbHasi
KOMIIeTEeHI[U, TUYHOCTHbIE Pa3nen/Tema THn 0O1eHOYHBIX MepPONnpPUuATHiIi
pe3yJabTartsl (JIP)

OK 01. P2: Tema2.1-2.3 - YCTHBIN 0TIPOC;

Bribupartes ciocoOsr pemenust | P3: Tema 3.1 - 3.3 - Pemienue nuToreHeTHYECKUX U
3a/1a4 npodeccnonanbHoit | P4: Tema 4.1 - 4.3 TEHEeTUYECKUX 3a7a9 U
NEATEIIbHOCTH P5: Tema 5.1 -5.3 COCTaBJICHUE T€HOTUITNYECKUX
MIPUMEHUTEEHO K | P6: Tema 6.1 -6.2 CXEM CKpEeIlIUBaHMS;

Pa3IMYHBIM KOHTEKCTAM. P7: Tema 7.1 - 3acinymuBaHHe COOOUIEHUN H
JIP 9, 23, 30 P8: Tema 8.1 OLlIEHKa UX IIOITOTOBKH;

P9: Tema 9.1 - Pesynprar BBITIOJTHEHUS

P10: Tema 10.1 MPAKTHYECKON paboThI;

- [TonGop, a”HaAIIN3 u
npeoOpazoBaHue yaeOHOH
uH(popMaluu
OK 02 P1: Tema 1.1 - YCTHBIN 0TIPOC;
Wcnonp3oBate  coBpemennble | P2: Tema 2.1 - 2.3 - PelieHre MUTOTEHETUYECKUX U
cpenctBa moucka, aHanu3a u | P3: Tema 3.1 - 3.3 TE€HETUYECKUX 3a1a4 U
uHTepnpetanuu uHdopmanuy, | P4: Tema 4.1 - 4.3 COCTaBJICHUE TEHOTUITHYECKUX
u nndopmarmonnsie | P5: Tema 5.1 - 5.3 CXEM CKpEIIMBaHUSA;
TEXHOJIOTUN i BbInojiHeHus | P6: Tema 6.1 - 6.2 - 3acnmymuBaHuE COOOIICHUH U
3a71a4 npodeccuonanpHou | P7: Tema 7.1 OIICHKA MX ITOJATOTOBKH;
NEeITEIbHOCTH. P&: Tema 8.1 - Pesynbrar BBIITOJTHEHUS
JIP 9, 23, 30 P9: Tema 9.1 MIPaKTUYECKON PabOTHI;

P10: Tema 10.1 - ITonGop, aHanus "
npeoOpazoBaHue yueOHOI
uHpopmaruu

OK 04 P2: Tema 2.1 - 2.3 - YCTHBIN 0TIPOC;

DddexTuBHO P3: Tema 3.1 - 3.3 - PerieHue UTOreHeTHYECKUX U
B3aUMO/ICHCTBOBATD u | P4: Tema4.1-4.3 FEHETHYECKUX 3a/1a4 U

paborarb B koyutektBe U | P5: Tema5.1-5.3 COCTaBIJICHUE T€HOTUITHYECKUX
KOMaHJIE. P6: Tema 6.1 - 6.2 CXEM CKpEIIMBAHUSA;

JIP 9, 23, 30 P7: Tema 7.1 - 3acnymmuBaHHe COOOIICHUH U

P&: Tema 8.1 OIICHKA UX ITOJTOTOBKH;

P9: Tema 9.1 - PesynbTar BBITIOJTHEHU S

P10: Tema 10.1 NPaKTUYECKON pabOThI;

- [ToxoGop, aHaIn3 51
npeoOpa3oBaHue y4eOHOI
uHpOpMaluu
OK 07 P8: Tema 8.1 - YcTHBIN o1poc;
CopeiictBoBath  coxpaHeHuto | P9: Tema 9.1 - PelieHre nUTOreHETUYECKUX U
OKpYy’Karolen cpenbl, | P10: Tema 10.1 TEHETUYECKUX 3a/1a4 U
pecypcocOepexeHuIo, COCTaBIIEHUE T€HOTUITUYECKUX
MPUMEHSITh 3HAHUS 00 CXEM CKpEIUBaHWS,
W3MEHEHUU KITUMarTa, - 3acmymmuBaHue COOOIICHUN U
000)20500020013)§ OepeKINBOTO OIICHKA MX TMOJITOTOBKU;




MpOU3BOJICTBA,  A(P(HEKTUBHO - PesynbTar BBITIOJTHEHU ST
JECUCTBOBATh B YPE3BBIYANHBIX NPaKTUYECKON pabOTHI;
CUTYaIUsIX. - ITonbop, aHaJIN3 u
JIP 9, 23, 30 npeoOpa3oBaHue y4eOHOI
uHpOopMaUu
11K 2.1. OcymecTBasTh P9: Tema 9.1, - YCTHBIN 0TIPOC;
OIPEEIICHUE U YCTPAHEHUE P10: Tema 10.1 - PelieHre NUTOreHETUYECKUX U
OTKa30B B paboTe TCHETHYSCKUX 3a/1a4 ’
CTaHIIMOHHBIX, IEPETOHHBIX, COCTaBJICHNE T'€HOTUITHYECKIX
MUKPOIPOIIECCOPHBIX U CXEM CKpeIINBaHUS,
JMarHOCTUYECKUX CUCTEM - 3aciymuBaHHe COOOUICHUN H
ABTOMATHKH. OIICHKA UX TIOJITOTOBKH;
JIP 9, 23, 30 - Pesynbrar BBITIOJIHEHUS
MPAKTHYECKON paboOThI;
- [ToxGop, a”HaAIIN3 u
npeoOpazoBaHue yueOHOH
uH(popMauu

5. MEPEYEHDb UCITOJIB3YEMbBIX METOJ0OB OBYUEHUS

5.1 IlaccuBHBIE: JEKINH (TEOPETUUECKHUE 3aHATHSA), OTIPOCHI, TPAKTUUECKHUE U JTA0OPATOPHBIS
3aHATHSL.

5.2 AKTUBHBIE 1 UHTEPAKTUBHBIC: pOJIEBAs UTPA



