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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOT' PAMMBI
OBIIIEOBPA3OBATEJIBHON JUCITATLIIMHBI «BUOJIOT USI»

1.1. MecTo AucuMIuInHbI B CTPYKTYpe o0pa3oBareabHoii nporpammsel CIIO

Oo6meoOpa3oBarenbHas qUCHUIUIMHA « BHOTOTH M3ydaeTcss Ha 6a30BOM YPOBHE B
0011eo0pa3oBaTeIbHOM HUKJIE y4eOHOTO IIaHa OCHOBHOM Mpo(decCHOHANBHONW 00pa3oBaTeIbHON
IIPOrpaMMbl 10 CHEIUAIIBHOCTH 10 crienuanbHocTi 35.02.16 «DkemmyaTanus 1 peMOHT
CEJIbCKOXO35MCTBEHHOW TEXHUKHU U 000PY10BaHUS»

TpynoemkocTs nucuuruivHbl «buonorus» 6a30BbIi ypoBeHb BapHaHT 2 cocTaBiiseT 144 yaca,
13 KOTOPBIX 24 yaca BKJIIOYaET Mpo¢eCcCHOHATbHO-OPUEHTUPOBAHHOE COJIEpKaHNe, YCHIINBAIOIIIEe
MPOQUIBHYIO COCTABISIONIYIO IO CTIEUAIbHOCTH .

[IpodeccronanbHO-OPUEHTUPOBAHHOE COJIEPKAHUE BHIOMPAETCS IO OOBEKTY U3YUEHHUS
“Kusoturie”, “Pactenus’ u “Uenosek”.
[IpodeccronanbHO-OPUEHTUPOBAHHOE COJIEPKAHUE pealn3yeTcsl B IPUKIaJHOM Moayie (pa3zien 5
“buosiorust B )Ku3HK") 715 Bcex mpodeccuit/cnenuanbHOCTe Ha MaTepuaie KeiicoB, CBA3aHHbIX C
aHaJIM30M MH(GOpPMaLUU O Pa3BUTUHU U IPUMEHEHUH OMOTEXHOJIOTHI 10 OTpacisaM Oyaymiei
npodeccroHaIbHOM NIesTeNbHOCTH o0yuaromuxcs. Kpome Toro, mpodeccunoHanibHO-OpUEHTUPOBAHHOE
coJiep’KaHue yYUTBIBAeTCs B pazzene 4 “OKojorus’” npy BHIMOIHEHUH J1a00paTOPHBIX U MPAKTUYECKUX
paboT, CBSI3aHHBIX ¢ OyayIien mpodeccnoHaabHOM AeITeTbHOCTRIO O0yJaromuxcs. YueoHas
mucuuminHa «brosorusy sBnseTcs 00s3aTenbHON YacThi0 00111e00pa30BaTEILHOTO IIMKJIAa OCHOBHOM
00pa3zoBaTeIbHON MTPOrpaMMBbI cpeHero mpodeccruonaibHoro 00opazoanus (mainee — CITIO) B
COOTBETCTBHUU C CIENHUATBHOCTHIO 35.02.16 «JKCruTyaraus U peMOHT CEJIbCKOXO3SIMCTBEHHOM
TEXHUKU U 000PyIOBaHUSD»

1.2. Heau 1 miIaHupyemMble pe3yabTaThl OCBOCHUS TUCIUIINHbBI:
1.2.1. Heau aucHMNJINHBI

Heab: GopmupoBanue y 0Oy4aromUXCsl CUCTEMBbl 3HAHUN O Pa3IUYHBIX YPOBHSX >KM3HH CO
3HAHMEM COBPEMEHHBIX MPECTABICHUN O )KUBOU MPUPO/IE, HABBIKOB 10 MPOBEACHUIO OHMOJOTHYECKUX
UCCIIEIOBAaHUI C COONIOIGHHEM STHUYECKMX HOPM, apryMEHTHPOBAHHON JMYHOCTHON MO3UIMH I10
OepeKHOMY OTHOIIEHUIO K OKPYXKAIoIIel cpee.

Sagauu:

* mosiyuyeHue (yHAAMEHTaJIbHBIX 3HAHUNW O Ouonormueckux cucremax (Knerka, Opranusm,
[Momymsiiust, Bua, Dxocucrema); HCTOPUU Pa3BUTHS COBPEMEHHBIX MPECTABICHUN O )KUBOU MIPHUPO/IEL,
BBIJAIOIINUXCSI OTKPBITUSIX B OMOJOTMYECKON HayKe; poJii OMOJOTHYeCKOW HayKu B (POPMHUPOBAHUU
COBPEMEHHOM €CTeCTBEHHO-HAayYHOU KapTUHBI MUPA; METOAaX HAYYHOTO MO3HAHMUS;

* OBJIQJICHUE YMEHMUSIMH JIOTHYECKH MBICIUTH, OOOCHOBBIBATH MECTO U POJIb OHMOJIOTHYECKUX
3HAHUN B TMPAKTHYECKOW ACSITENBHOCTU JIIOACH, Pa3BUTHM COBPEMEHHBIX TEXHOJIOTUW; ONPENENSTh
KUBBIE OOBEKTHl B MPUPOJIE; MPOBOAUTH HAOMIOACHUSA 3a SKOCHUCTEMAaMU C IIENbI0 MX OMHCAHUSA U
BBISIBIICHHS €CTECTBEHHBIX M AaHTPOTIOT€HHBIX U3MEHEHUI; HaXOAUTh U aHAIIM3UPOBATh HH(POPMAIIHIO O
KUBBIX 00BEKTaX;

* pa3BHUTHE IMO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
oOyuaronuxcs B MpoIiecce N3y4eHus OMOJIOTUYECKUX SBICHU; BBIAIOIINXCS JOCTHKEHHUH OHOTIOTHH,
BOIIEAIINX B OOIIEUETOBEUECKYIO KYIAbTYpPY; CIOXHBIX W TPOTHBOPEYHBBIX IyTEeH pa3BUTHUS
COBPEMEHHBIX HAyYHBIX B3[JISIIOB, WACH, TEOPHUH, KOHIEMUUN, Trumore3 (0 CYIIHOCTH U
MIPOUCXOXKICHUU KU3HU, YEJIOBEKA) B X0OJIe pabOThI C pa3IMYHBIMA UCTOUHUKAMU UH(POPMAITUH;

* BOCIIUTaHHE YOEXKIEHHOCTH B HEOOXOIUMOCTU TO3HAHHS KUBOU MPHUPOIBI, HEOOXOIUMOCTH
paIMOHATIFHOTO  MPHPOJOTIONB30BAHUS, OEPEeKHOT0 OTHOUIEHUS K MPUPOAHBIM pecypcaMm H



OKpY’Karolllell cpejie, COOCTBEHHOMY 3/10POBbIO; YBaXKEHMSI K MHEHHUIO OIIIOHEHTA MpU 00CYXKJIECHUU
OMOJIOTUYECKUX MTPOOIIEM;

* UCIOJIb30BAaHUE MPUOOPETEHHBIX OMOJOTUYECKUX 3HAHWN W YMEHHU B TOBCEAHEBHOW >KHU3HU
JUIS OLIEHKHM IOCJIEACTBUM CBOEH NEATENBHOCTH (M AESITEIBbHOCTU JAPYIMX JIIOJEH) IO OTHOILIEHUIO K
OKpYXKarollel Ccpeze, 3I0pOBBI0 APYrHX JIIOJEH M COOCTBEHHOMY 3/I0pOBBIO; OOOCHOBaHHE W
coOmoaerne Mep TNPOPUIAKTHKH 3a00JIeBaHWI, OKa3aHWE TEPBOM IMOMOIIM TPH TpaBMax,
COOITIO/ICHHE TIPABUJI TOBE/ICHUS B IPHPO/IE.
W3yuenne Ouonornu Kak y4eOHOW IUCHMIUIMHBI, YYUTHIBAIOUICH CrHenn(uKy OCBanBaeMOU
crynentamu npogeccun CI10, obecnieunBaeTcs:

* BELIOOPOM Pa3IMYHBIX TIO/IX0/I0B K BBEJIEHUIO OCHOBHBIX MMOHSATHH;

* (QopMHupoBaHHEM CHCTEMBbl Y4YeOHBIX 3aJaHui, oOecrneunBarOmUX 3ShPeKTUBHOE
OCYIIIECTBJICHUE BHIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

* oOoraieHueM CreKTpa CTujel yueOHON AeATeIbHOCTU 32 CUET COTJIACOBAHMSI C BEAYLIUMU
NESTETHHOCTHBIMH XapaKTEPUCTHKAMU BBIOpaHHOM Mpodeccuu.

[IpodeccrnonanbHas cocTaBisoNIas OTpakaeTcsl B TPeOOBaHUSX K OJITOTOBKE CTYACHTOB B YaCTH:

* o0mel cHCTeMBbl 3HAHWU: COJIEPIKATENIBHBIC MPUMEPHI HCIOJIb30BAHUS MaTEMAaTHUYECKHX
UJIeH ¥ METOI0B B MPOGECCHOHATHHON e TETHHOCTH;

* YMEHUI: pa3inure B YpOBHE TPEOOBAHUH K CJIOKHOCTH IPUMEHSIEMBIX aJITOPUTMOB;

* TPAKTUYECKOTO HCIOJIb30BAaHUSI TMPUOOPETEHHBIX 3HAHWW M YMEHHWH: WHIWBUAYAJIBHOTO
y4eOHOTO OIBITa B IOCTPOCHUU MAaTEMATUIECKUX MOJICIICH.

Oco0oe 3HaueHue AUCUHUIUIMHA HUMEET NMpU (POPMUPOBAHUU M PA3BUTUU CJEIYIOIIMX
00X KOMIIETeHLUIA:

OK 01. BeiOupare cnocoObl pemeHus 3amad  NpodhecCHOHATBLHOW — JIeATEIHHOCTH
MIPUMEHUTEIBHO K Pa3JIM4YHbIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IMOMCKA, AaHAIM3a W HWHTEPIpETaALHNH
nHpopmanuy, W HHPOPMALMOHHBIE TEXHOJOTHMHM Uil BBIOJHEHUS 3a4a4 MpodecCHoHaTbHOM
NEeSATENbHOCTH.

OK 03. IlnaaupoBaTh W peaau30BBIBATH COOCTBEHHOE NPO(ECCHOHATBLHOE M JIMYHOCTHOE
pa3BUTHE, TPEANPUHUMATENBCKYIO JEATeNbHOCTh B IpodeccnoHanbHOll cdepe, HCHOIB30BATh
3HAHUS [0 (PMHAHCOBOM IPAMOTHOCTHU B PA3IMYHBIX KU3HEHHBIX CUTYaIUIX.

OK 04. 3ddexTnBHO B3aUMOACHCTBOBATh M pa0OTAaTh B KOJUICKTHUBE U KOMaH/IE.

OK 05. Ocy1iiecTBasiTh YCTHYIO U MHCbMEHHYIO KOMMYHHUKAIIMIO HA TOCYJAPCTBEHHOM SI3bIKE
Poccuiickoit @eaeparuu ¢ yuéTom 0coOEHHOCTEN COLIMATBHOTO U KyIbTYPHOTO KOHTEKCTA.

OK 06. [IposBasATh rpak1aHCKO-MATPUOTUUYECKYIO MO3UIIMIO, JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE Ha OCHOBE TPAJAULIMOHHBIX OOIIEYETOBEUECKUX IEHHOCTEH, B TOM YHUCIE C Y4ETOM
rapMOHM3alMU MEXKHAI[MOHAIBHBIX W MEXPEIUTHO3HbIX OTHOIIEHUH, MPUMEHATh CTaHIapThbl
AHTUKOPPYINLUOHHOTO TIOBEACHHUS.

OK 07. ConeiicTBOBaTh COXpaHEHHUIO OKPYKAIOIIEH CpPeibl, pecypcocOepexeHII0, TPUMEHSTh
3HaHUS 00 U3MEHEHHH KJIMMaTa, MPUHIUIBI OepeKIUBOTO MPOU3BOCTBA, 3()(PEeKTUBHO AEiiCTBOBATH
B UpE3BbIYAITHBIX CUTYaLIUSIX;

npo¢ecCHOHATBHBIX KOMIIETCHIHI

- BBITIOJIHEHUE MITYKATYPHBIX U IEKOPATUBHBIX PaboOT:

[IK.1. BeimonHaTh MWTYKaTypHble pabOTBl MO OTAEIKE BHYTPEHHHX M HapYyKHBIX
IIOBEPXHOCTEU 3aHUNA U COOPYKEHHM.

[1K 2. BeImonHaTh paboThl IO YCTPOMCTBY HAIMBHBIX MOJIOB U OCHOBAHHM OJT TTOJIBI.

- BBITIOJIHEHHE MANISIPHBIX U JIEKOPATUBHO-XY/I0KECTBEHHBIX PabOT:

[IK 3. BbINONHATE MOATOTOBUTEIbHBIE PAOOTHI MPH MPOU3BOJCTBE MAISPHBIX pabOT Mpu
OTJEJIKE MMOBEPXHOCTEN 3JaHUI U COOPYKEHUH.

I[IK 4. BpimonHATe pa0bOTHl MO OKPANIMBAHUIO M OKJIEHBAHHIO O0OSIMH MOBEPXHOCTEH
Pa3IMYHBIMU CTIOCO0AMU;



JINYHOCTHBIE Pe3yJIbTATHI

— MOHUMAIOMIMK TMPO(EecCCHOHAPHOE 3HAYEHHE OTPACiH, CHEIHMaIbHOCTU JUISl COLMAIbHO-
SKOHOMHUYECKOTO U HAYYHO-TEXHOJIOTUYECKOTO Pa3BUTHUS CTPAHBI

- OCO3HAHHO NPOSIBISIONIMN TPAXKJAHCKYI0 AKTUBHOCTH B COLMAJIBHON W IKOHOMHYECKOM
XKU3HU Ps3aHckol o0sacTy.

- 0CO3HAHHO TPOSIBIISIONINI HEPABHOYIITHOE OTHOIIIEHUE K BEIOPAHHOH Mpo(dhecCHOHATbHON
JEATEIbHOCTH, TOCTOSIHHO COBEPIICHCTBYETCS, NMPO(EeCCHOHAIBHO pacTeT, MPOCIABISAS CBOIO
CHEIUATBHOCTh

- obOmamarommii  COPMHPOBAHHBIMH ~ TPEJACTABICHUSIMH O 3HAUYCHWM W I[IEHHOCTH
CHEIHMaTIbHOCTH, 3HAIOUIUHI U COOITIOAAIONINI IPaBUIIa U HOPMBI ITPO(PECCHOHAIBHOMN 3THKU

— JEMOHCTPHUPYIOIIUHN 3HAHUS ICTETUUYECKUX MPABUI U HOPM B MPO(HECCUOHATILHOM KYIbType
CHEIUATLHOCTH

- WCTIOJB3YIONIUH BO3MOKHOCTH XYJI0XKECTBEHHOW M TBOPUECKOM IEATEIHHOCTH B IIEIISAX
CaMOpa3BUTHUSI M peaU3allid TBOPUECKUX CHOCOOHOCTEH, B TOM uHuCle B MNpoecCHOHATbHOU
JESITEIIbHOCTH

- JEMOHCTPUPYIOITUH  (PU3NUYECKYI0 TOATOTOBICHHOCTh W (pU3MYecKoe pa3BUTHE B
COOTBETCTBHUU C TPEOOBAHUAMU OyayIIe TPOPECCHOHAILHOMN AESITEIIbHOCTH CIEITUATBHOCTH

— MPUMEHSIOIINN 3HAHUS O HOpMax BBIOPAaHHOU CIEIHAIBHOCTH, BCEX €€ TPeOOBaHUU U
BBIPOKAIOMIMKA TOTOBHOCTh pEajJbHO YYacTBOBATH B MPO(PECCHOHATBHON JESITETLHOCTH B
COOTBETCTBUHU C HOPMATUBHO-IIEHHOCTHON CUCTEMOI

- TOTOBBIN K OCBOCHHIO HOBBIX KOMITETEHIIUN B MPO(PECCHOHATBHONU OTPACIH

- oOmanaromuil 3HaHUSMU TEXHUYECKON IKCIUTYaTalluK U OOCITY)KMBaHUS, PEMOHTY, MOHTaXY,
MPOrpaMMUPOBAHUIO M TMPOEKTHUPOBAHUIO YCTPOWCTB, NpUOOpPOB, 0OOOpPYIOBaHMS, MAIIUH U
YCTaHOBOK B Pa3JIMYHBIX OTPACIISIX TPOMBIIUIEHHOCTH B paMKaX CIEHUAIbHOCTH

- 001a1ar0MH3HaHUIMIOTEXHUUECKUXYCTPOMCTBAX, NXCBONCTBAX, IPUHIIUITAXPAOOTHIB
paMKax CHEeLHMaTIbHOCTH

- OTBETCTBEHHO MOJXOASIIMNA K PAallMOHAIBHOMY MOTPEOJICHHUIO SHEPTuH, BOJbI U JAPYTHX
MIPUPOJIHBIX PECYPCOB B )KM3HU B paMKax 00ydeHus U npodecCHOHAIbHON AeITeNbHOCTH

- MMOHUMAIOIINKA OCHOBBI KOJOTMYECKON KYJIbTYphl B MPO(ecCHOHATBHOMN N1eATEIbHOCTH,
oOecreunBarolieil  OTBETCTBEHHOE  OTHOIIEHHWE K  OKpYXalomled  COIUaIbHO-TIPUPOIHOM,
MIPOU3BOJICTBEHHOM CpeJie U 3J0POBbIO



1.3. He.]'ll/l U IVIAHUPYEMbIE PE3YJIbTATbl 0CBOCHUS TUCHUILJIMHBI:

Heab: QopmMupoBanue Yy CTYISHTOB TMPEACTABICHUS O CTPYKTYPHO-(DYHKIIMOHATLHOM
OpraHM3aI|K )KUBBIX CHCTEM PAa3HOTO paHra KaKk OCHOBBI MPUHSATHUS PEIICHUN B OTHOIIEHUH OOBHEKTOB
YKUBOU MPUPOIBI M B POU3BOJICTBEHHBIX CUTYAIIHSX.

3agaumn:

1) chopmupoBaTh MOHMMAHHWE CTPOCHHS, MHOTOOOpa3uss W OCOOCHHOCTEH JKUBBIX CHCTEM
Pa3HOro YpOBHS OPraHMU3ALMU, 3aKOHOMEPHOCTEHN MPOTEKaHUsI OMOJIOITMYECKUX MIPOLIECCOB U SIBJICHUMN
B OKpYXKarolllel cpele, LEJOCTHOM HaydyHOM KapTHHBI MHUpPA, B3aWMOCBSI3M M B3aUMO3aBHUCUMOCTHU
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS OMNPEICIATh KMBbIE OOBEKTHI B MPHUPOJE; MPOBOAWTH HAOIIOJACHUSA 3a
SKOCHUCTEMaMH JUIsl BBISBIICHUS E€CTECTBEHHBIX M AHTPOIOTEHHBIX HM3MEHEHUM, HHTEPIPETUPOBATH
pe3ynbTaThl HAOTIOICHUH,

3) cdopmupoBaTh HaBBIKU TPOBEICHUS MPOCTEHITUX OHOJOTHUUECKHX HSKCIEPUMEHTATBHBIX
UCCIEeI0OBAaHUM ¢ COOMI0eHNEM MTpaBui 0€301acHOTr0 oOpallleHus: ¢ 00beKTaMH U 000pyI0BaHUEM;

4) pa3BUTh YMEHHs HCIOJb30BaTh MHPOPMAIHMIO OMOJOTHYECKOTO XapaKTepa U3 Pa3InYHBIX
HMCTOYHUKOB;

5) chopMupoBaTh yMEHUS MPOTHO3UPOBATH MOCIEACTBUSI CBOEH JESTEILHOCTH 110 OTHOIEHUIO K
OKpYXalolen cpeie, COOCTBEHHOMY 370pOBbIO; 0OOCHOBBIBaTH M COOJIOIATH MEPhl MPOQPHIAKTHKH
3a00JIeBaHU.

6) cdopMHUpOBaTh MIOHUMAHUE 3HAYMMOCTH JIOCTHKEHUN OMOJIOTMYECKON HAYKH M TEXHOJOTHH B
MPAKTUYECKOW JIeATEIIbHOCTH YEeJIOBEeKa, pPa3BUTHM COBPEMEHHBIX MEAWLMHCKUX TEXHOJOTUH U
arpoOHOTEXHOJIOTHHA.



1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOeCHHMs 001eo0pa3oBaTe/ibHON JUCHUILIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC

COO
Koxu I1anupyemMble pe3yJbTaThl 0CBOCHHS M CHHIIHHBI
HAMMEHOBaHHe
}opmupyembIx O6mue’ JlMcuUILIHHAPHbIE
KOMIIETeH M

OK 01. Beibupath
CHOCOOBI PELICHUS
3amad
npodeccuoHaIbHOM
JESTeIbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOro BOCIIUTAHUSI:
- TOTOBHOCTh K TpPYAY, OCO3HAHHWE IIEHHOCTH MAaCTEpPCTBa,
TPpYyI0JII001E;

- TOTOBHOCTb K aKTHMBHOU JCATCIIBHOCTHU TEXHOJIOTHYECKOU U

COIMAIIFHOM HAIMPAaBJIICHHOCTH, CIMOCOOHOCTh WHHIIMHUPOBATH,

IJIaHUPOBATh n CaMOCTOSTCIBHO BBITIOJIHATH TaKYyro
NESITETbHOCTB;
- HWHTEpEeC K pasIuyHbiM cdepam npodecCuoHaATHLHOU

NS TeTbHOCTH,
OnageHne yHUBEPCAIBHBIMH yYeOHBIMU TI03HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a30Bble JIOTHYeCKHe JIeiiCTBUS:

- CaMOCTOSITEJIBHO (POpPMYIHpPOBaTh W  aKTYaJHM3HPOBATH
po0JieMy, paccMaTpHUBAaTh €€ BCECTOPOHHE,

- YCTaHaBJIMBATh CYIICCTBCHHBIN MPU3HAK MM OCHOBAHUS VIS
CpaBHEHUS, Ki1accupuKanuu u 0000IICHUS;

- OIpEeNeNsATh 1NN JeATeIbHOCTH, 3alaBaTh IapameTpbl U
KPUTEPHUH UX TOCTHIKCHUS;

- BBISBIISTH

3aKOHOMCPHOCTHU u IIPOTUBOPCUHA B

c(hOpMUPOBAaHHOCTh 3HAHUW O MeCTE€ W POJM OHOJIOTHH B
CUCTEME HAay4dyHOTO 3HaHUS; (YHKIHMOHAIbHOW TPaMOTHOCTH
YCJIOBCKA IJId PCIICHHUS JKU3HCHHBIX HpO6J'IeM;

c(OpMHUPOBAHHOCTh ~ YMEHUS

OCHOBOIIOJIararommnux OMOJIOTHYECKUX TEPMHUHOB H TIOHSTHH:

packpeIBaTh  COJEpKaHUE

KW3Hb, KJIETKA, TKaHb, OPraH, OpPraHu3M, B, MOMYJIALMSI,

sKOCHCTeMa, OwuoleHo3, Ouocdepa; Merabosm3M (0OMeH
BEIIICCTB U TIpeBpalICHHE SHEPTHN), romMeocTas
(camoperymsmus), OMoCHHTE3 Oernka, CTPYKTypHas

OpraHu3aIys XUBBIX CUCTEM, JUCKPETHOCTh, CAMOPETYIISIIHS,
CaMOBOCIIpOU3BEACHUE (PEMpPOAYKIIHS), HACIEACTBEHHOCTD,

W3MEHYMBOCTh, DHEPro3aBUCHMOCTb, POCT H pa3BUTHE,
YpOBHEBas OpraHU3aIHs;
chOpMHUPOBAaHHOCTh ~ YMEHHUS  PAcKpbIBaTh  COJCpKaHHE

OCHOBOTIOJIATAIONIUX OHOJIOTHYECKUX TEOPHA W THIIOTE3:
KJIETOYHOU, XPOMOCOMHOM, MYTAIMOHHOMW, 3BOJIIOIIMOHHOM,
MIPOMCXOKACHHS JKM3HU U YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATH OCHOBOIIOJIATAOIIINE
Oonosornueckue 3aKoHbl M 3aKkoHOMepHocTH (I'. Mennens, T.

! YKa3blBatOTCA AIMYHOCTHBIE U meTanpeameTHble pesynbTaTthl 3 PrOC COO (B nocneaHen peagakumm ot 12.08.2022), popmupyembie obuieobpasoBaTesibHOM ANCUUNANHON

Z,U,MCLI,MI'IHMHaprIe (npeameTHble) pe3ynbTaTbl yKasbiBatoTcs B cootBeTcTBMM ¢ PFOC COO (B nocneaHen peaakumm ot 12.08.2022)




pacCMaTpUBACMBIX SABJICHUAX,

- BHOCUTb KOPPEKTHBBI B JCSATEIbHOCTb, OLICHUBATH
COOTBETCTBUE  pE3YyJIbTAaTOB LEJIAM, OLEHUBATh PUCKHU
MOCJICACTBUN ACATCILHOCTH;

- pa3BUBAaThb KpPEATHMBHOE MBIIUIEHUE MpPU  PEUICHUHU

YKU3HEHHBIX TTPOOIeM

0) 0a30BbIe UCCIeI0BATEIbLCKHE 1eCTBUS:
- BJAJETh HAaBBIKAMH  Y4eOHO-HCCIICIOBATEIILCKOW |
MIPOEKTHOM JIeATEIHbHOCTH, HABBIKAMH pPa3pelieHus mpooem;

- BBISIBIISITH MPUYHUHHO-CJICICTBCHHBIE CBSI3U "
aKTyaJIM3UPOBaTh 3a/1a4y, BBIJIBUTaTh THUIIOTE3y €€ PEIICHHS,
CBOMX

HaXoaIuThb APTYMECHTEI JJIL

YTBEPKACHHM, 3a1aBaTh [TapaMeTpbl U KPUTEPUU PEILICHNUS;

JOoKa3aTcJIbCTBa

- AHAJIM3UPOBATH IMOJJYYCHHBIC B XOJ€ PCHICHUA 3aJadyn

PE3yIbTaThl, KPHUTHYECKHW OLCHHUBATH HNX JOCTOBCPHOCTD,
IIPOTHO3UPOBATh U3BMCHCHHUE B HOBBIX YCIIOBUAX,
-  YMCTb TINCPCHOCUTH 3HAHWA B  IIO3HABATCIBHYIO H

MPAKTUIECKYIO 00JIACTH JKU3HEICATEIIBHOCTH;

- YMEThb HMHTEIPHUPOBATh 3HAHUS W3 PA3HBIX IPEIMETHBIX
obOnacreii;

- BBIABUTaTh HOBBIE HJIEH,
MOXOJIbI U PEIICHUS;

- CIOCOOHOCT, HX HCIOJL30BaHHSA B IO3HABATEILHOH U
COHH&HLHOﬁ IIPaKTHUKE

npeajiaratb OpPUIMHAJIBHBIC

Moprana, H.U. Basunoa, O. I'ekkens, ®. Mromiepa, K.
bapa), rpaHulibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

npuoOpeTeHNEe OTNbITa MPUMEHEHHUS OCHOBHBIX METOJIOB
Hay4HOTO OMOJIOTHH:

H8,6JIIOI[€HI/I$I U OIIMCaHHA JKHUBBIX CHCTEM, IPOLCCCOB U

IIO3HAaHWA, HCIIOJIB3YCMbIX B

SIBJ'IGHI/II;'I; opraHusanvu W HIPOBCACHUS OHOJIOTHYCCKOTO
OKCIICPpUMCHTA, BBIJIBUKCHU A THUIIOTE3, BBIABJICHU S
3aBHCHUMOCTH MCKIY HCCIICAYCMbIMHU BEINM4YnHaMU,

00BsCHEHUS! TOJYYEHHBIX PE3yNIbTaTOB U (HOPMYJIUPOBAHUS
BBIBOJIOB C HCIIOJIB30BAHMEM HAYYHBIX ITOHATHH, TEOPUH H

3aKOHOB;
c(OpMHUPOBAaHHOCTh ~ YMEHMSI  BBLIEIATH  CYIIECTBEHHBIE
IIPU3HAKKM BUPYCOB, KIETOK NPOKAPHOT M  JYKaApHUOT;

OJIHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHW3MOB, BHJIOB,
OMOTEOIIEHO30B M JKOCHCTEM; OCOOCHHOCTH IMPOIIECCOB
oOMeHa BEIIECTB H TPEBPAIICHUS HSHEPTUU B  KIETKE,
dboTOCHHTE3a, TJIACTUYECKOTO M DHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHT03a, MEH03a, OIJIOOTBOPCHHUSI, Pa3BUTHUS H
Pa3MHOXKCHHS, WHIUBUAYAJIBHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAHHUE, €CTECTBEHHOTO
ot0opa, BHI000pa30BaHusl, IPUCTIOCOOICHHOCTH OPraHMU3MOB

K Cpcac 06I/ITaHI/IH, BIWAHHUA KOMIIOHCHTOB OJOKOCUCTCM,

AQHTPOTIOTEHHBIX ~ M3MCHEHHUH B  JKOCHUCTEMaxX  CBOCH
MECTHOCTH, KPYrOBOPOTA BEIIECTB M MPEBPAICHUE YHEPTUU B
ouocdepe;

C(bOpMHpOBaHHOCTL YMCHUA PCIIATb OHOJI0THYECKHE 3a1a4u,
COCTABJIATH TCHOTUIIMYCCKUEC CXCMbl CKpPCHIMBAHUA  JJIA
pa3HbIX THUIOB HACICAOBAHUSA TIPU3HAKOB Yy OPraHU3MOB,
COCTABJIATh CXEMbI IICPCHOCA BCHICCTB MU SHCPIrUU B
9KOCHCTEMAxX (uerm NHUTaHusA, ITMIICBBIC CCTI/I)




OK 02.
Hcnonws3oBars
COBPEMEHHBIE
CpEeICTBa MOUCKa,
aHaJu3a u
WHTEPIPETAINN
uHpOpMaIUU 1
nH(pOpMallMOHHbIE
TEXHOJIOTUH JUIs
BBITIOJIHEHUS 3a7a4
npodeccuoHaIbHOM
NeSITeNIbHOCTH

B o0s1acTH HEHHOCTH HAYYHOTI'O IO3HAHMS:
- chOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO pa3BUTUSl HAyKH M OOIIECTBEHHOMN
IIPaKTHKH, OCHOBAaHHOTO Ha Janore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B

MOJIMKYJIbTYPHOM MUDE;
- COBEPILICHCTBOBAHHUE SI3BIKOBOW W YUTATEIHCKOW KYJIbTYPHI
KaK CpeACTBa B3aUMOJCHCTBUS MEXKIY JIIOJAbMHU U TTO3HAHUS
MHpA;

- OCO3HAHUE IIEHHOCTH HAYYHOW NEATEIbHOCTH, TOTOBHOCTH
OCYIIIECTBIISTh MTPOCKTHYIO u HCCIIEI0BATEIbCKYIO
NESTETFHOCTh MHANBUYaTHHO U B TPYIIIIE;

OBnageHue yHMBEPCAJIbHBIMH Y4€OHBIMU TTO3HABATECILHBIMU
NEUCTBUSIMU:

B) padora ¢ ungopmanueii:

- BJIaJIeTh HAaBbIKaMU MOJy4eHUs] UHPOPMALIUU U3 HCTOYHUKOB
pPa3HBIX THIOB, CaMOCTOSITEJIBHO OCYIIECTBJIATh IOMCK,
aHaJIM3, CHCTEMAaTH3al{i0 U HHTEpHpeTanuio uHbopManuu
Pa3IUYHBIX BUJIOB U (POPM MpEACTABICHUS;

- co3JaBaThb TEKCThl B pa3iMYHBIX (opmaTax ¢ Y4eToM
Ha3HaueHUs MHGOpMaAlMU U IIEJIEBOM ayIUTOPHUH, BBHIOMpas
ONTUMAJTIbHYIO (POPMY IIPEJCTABICHUS U BU3YalIU3alluH;

- OLIEHUBATh JOCTOBEPHOCTD, JIETUTUMHOCTh MHPOPMAIIH, €€
COOTBETCTBUE MTPABOBBIM M MOPAIIbHO-3TUYECKUM HOPMaM;

- HCII0JIb30BaTh CpelcTBa MHGOPMAITMOHHBIX u
KOMMYHUKAI[MOHHBIX TEXHOJOTUH B PEIIEHUH KOTHUTUBHBIX,
KOMMYHUKaTUBHBIX U

OpraHru3allnOHHBIX 3aaaq C

co0OoieHEM TpeGoBaHUI SPrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, TMTHEHBI, pecypcocOepexeHus, MPaBOBbIX U
TUYECKHX HOPM, HOPM HUH(OPMAIIMOHHOH 0€30MacHOCTH;

- BJIAJICTb HABBIKAMU pACIIO3HABAHUA W 3alIHUTHI I/IH(bOpMaI_[I/II/I,

c(OpMHPOBAHHOCTh  yYMEHUU OLICHUBATh

UHPOPMALIMI0 OUOJIOTUYECKOTO COJEPIKAHMS, BKIIOUYAIOIIYIO

KPUTHYCCKHA

INCCBAOHAYYHBIC 3HaHUuA u3 Pa3JIMYHBIX HUCTOYHHUKOB

(cpeactBa MaccoBOW HMH(pOpMaLUM, HAYYHO-TIOIMYJISPHBIE

MaTepuaibl);  UHTEPHPETUPOBATh  ITHUUYECKUE  ACHEKTHI

COBPEMEHHBIX HCCJICJIOBAaHMM B OHOJOTHM, MEIUIIUHE,

OMOTEXHOJIOTHH, PAaCCMATPUBAThH TJIOOATBHBIC YKOJIOTHUCCKHE
POOJIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIICHHIO K
HUM COOCTBEHHYIO TTO3HUIIUIO;

c(hopMUPOBAHHOCTH COOCTBEHHBIE

YMEHHM  CO3[aBaTh

IMMUCBbMCHHBIC n YCTHBIC COO6HI€HI/I$[ Ha OCHOBE

Oonosornueckoi WH(OpMAIMKU W3 HECKOJIBKHX HCTOYHHKOB,
TPaMOTHO WCIOJIH30BATh MOHATUHHBIN anmapar OHoJIOTHH




nH(POPMAIIMOHHOH 0€30TacCHOCTH JINYHOCTH

OK 04. D¢ddexruBHO

B3anMMOJICHCTBOBATh
u paboTaTh B
KOJIJICKTUBE H
KOMaHJIe

- TOTOBHOCTb K CaMOpAa3BHUTHIO, CaMOCTOATEIBHOCTH U
CaMOOIIPEIETIEHHUIO;

-OBJIQJICHUE HaBBIKAMH yueOHO-UCCIIEeI0BATEIBCKOM,
MPOEKTHOM U COLMAJIbHOM JIEATEIIbHOCTH;

OBJageHue
AeCTBUAMMU:

0) coBMecTHasl IeATeJIbHOCTD.

YuuB€EpcCajJdbHbIMHU KOMMYHUKATUBHBIMUA

- TOHMMAaTh W HCIOJB30BaTh IMPEUMYIECTBA KOMAHJIHON H
WHIUBUIYaIbHOU pabOTHI;

- MIPUHUMATH LEeIn COBMECTHOM JEATEIIbHOCTH,
OpraHW30BBIBAaTh M KOOPAMHUPOBATH JICWCTBHS IO €€
JOCTH)KEHHMIO: COCTAaBJATh IUIAH JEWCTBUH, paclpeneisiTh

POJIU C Y4EeTOM MHEHHH YYaCTHHUKOB OOCYXIaTh Pe3yIbTaThl
COBMECTHOM pabOTHI;

- KOODAWHHPOBATH W BBINOJHATH pabOTy B  YCIOBHSIX
peanpHOrO, BUPTYaJbHOTO u KOMOWHHPOBAHHOTO
B3aMMO/ICHCTBUS;

- OCYIICCTBIATH TO3UTHUBHOE CTPATETHYECKOE TOBEICHHUE B
pa3IMYHBIX NOPOSIBJIATE ~ TBOPYECTBO |
BOOOpakeHne, ObITh MHUIIUATHBHBIM

CUTyalusiax,

OBJ1ageHne
JelCTBUSIMH:
I') NPUHATHE ce0sl U APYTHX JIIO/Ie:

YHUBEpPCAIbHBIMHA PeryJisiTuBHbIMHA

- IpPUHUMATh MOTHMBBI W apryMEeHThl JPYTuX JIIOJAeH mpu
aHaJIN3€ PE3YAbTAaTOB EATEIbHOCTH;
- IpU3HABaTh CBOE MIPABO U MPABO JPYTUX Jr0/Iei Ha OIINOKH;

- pa3BUBATHb CIIOCOOHOCTh ITOHUMATh MHp € IO3UIUHN OAPYTroro
YCJI0BCKa

HpI/IO6p€T€HI/I€ OIlbITa IPUMCHCHHA OCHOBHBIX MCTOIOB
HAay4YHOI'O IIO3HAaHWA, HCIIOJIb3YEMBIX B OHOJIOTHH:
H8,6JIIOI[€HI/I$I U OIIMCaHHA JKHUBBIX CHCTEM, IPOLCCCOB U

SIBJIGHI/II\/'I; opraHusanvui MW HIPOBCACHUS OHOJIOTHYCCKOTO
OKCIICPpUMCHTA, BBIJIBUKCHU A THUIIOTE3, BBIABJICHHU A
3aBHCHUMOCTH MCKIY HCCIIEAYCMBbIMHU BECJIMYHNHAMU,

00BsCHEHUS! TOJYYEHHBIX PE3yNIbTaTOB U (HOPMYJIUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYYHBIX ITOHATHN, TEOPUH M
3aKOHOB




OK 07.
ConelicTBOBATH
COXpaHEHHIO
OKpYy’Karolen
cpensl,
pecypcocOepexeHu
10, IPUMCHSITh
3HaHUs 00
W3MCHCHHUH KITMMATa,
TIPUHITATIBI
OEepeKITUBOTO
TIPOU3BOJICTRA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYAHBIX
CUTYaITUSIX

B 00/1acTHIK0/I0rN4€CKOT0 BOCIIMTAHMSA

- c(OPMHPOBAHHOCTH KOJIOTUYECKON KyJIbTYpPbI, IOHUMaHHE
BIUSHUS  COLMAJIbHO-D)KOHOMHUYECKMX  IIPOLIECCOB  Ha
COCTOSIHME IPUPOJAHOW M COLHMAIBHON CpEeabl, OCO3HAHHE
rJ100aIBHOTO XapaKTepa dKOJOTHUECKUX Ipooiem;

- IUNIAHUPOBAHUE U OCYILIECTBIICHUE ACUCTBUI B OKpYXKarOLEH
Cpele Ha OCHOBE 3HAaHMS LeJed YCTOWYMBOTIO DPa3BUTHS
YeJI0BEYECTBa;

aKTUBHOE JIENCTBUIA,
OKpYKarollen cpere;

- YMCHHUEC MIPOTrHO3UPOBATH H€6HaFOHpI/I$ITHI)Ie OKOJIOTUYCCKUEC

HCIIPpUATHC MPUHOCAIIUX Bpca

MOCIEACTBUA NPCANPUHUMACMBIX }IefICTBHfl, npeaoTBpalaTb

HX;
- pacuiupeHue OmbITa JIEATEBHOCTH  IKOJIOTHYECKOM
HaIpaBJICHHOCTH;

- OBJAJCHUE  HaBBIKAMH  Y4€OHO-HCCIIEI0BATEIIbCKOM,

MPOEKTHOM U COIMAJILHOM JEATEIbHOCTH

c(OPMHUPOBAHHOCTh YMEHHSI PUMEHSATH TOTy4EHHbIC 3HAHUS
JUIsl OOBSICHEHHS] OMOJIOIMUYECKUX IPOLECCOB U SBJICHUM, IS
HNPUHSITHS IPAKTUUYECKUX PELIEHUH B MOBCEAHEBHON KU3HU C
nenbto obecrieyeHUs 0€30IaCHOCTU CBOErO 370pPOBbS U
3/I0pOBbSl  OKPYXKAIOIUX JIIOJEH, COOIIOAEHUS 3J0pPOBOTO
00pa3a >KM3HHU, HOPM IPAMOTHOIO MOBEIECHUS B OKpY)Karollen
PUPOIHON cpene; MMOHUMaHHe HEOO0XO0AUMOCTHU
UCIIOJIb30BAaHUSl JIOCTHKEHHM COBPEMEHHOM OMOJIOTHH H
OMOTEXHOJIOTUH U1 PallMOHATBHOTO IPUPOIOTIOIb30BAHUS




2. CTPYKTYPA Y COJAEPX KAHUE OBIIEOBPA30OBATEJIbHOM JUCIUILIUHBI

2.1. O0beM JUCHUILINHBI U BU/bI y4eOHOH padoThl

Bua yueoHoii paboTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 144
B T.4.

OcHoBHOE coep:kaHue 132
TEOPETUYECKOE 00yUeHne 74
B T. 4.: CAMOCTOSITEJIbHOEE 00yUEeHNE 2
B T.4. MPO(eCcCHOHATFHO-OPUEHTUPOBAHHOE COJIEPIKAHNE 10
MIPAKTUICCKHUE 3aHITHSI, BKITFOYAs CEMUHAPHI 60
B T.U. PAKTHYECKUE 3aHATHUS, BKIFOUAsi CEMUHAPHI PO (HECCHOHAIBHO- 14
OPUEHTHPOBAHHOE COJICpPIKaHUE

KOHCYJIbTaIlHH 4
IIpome:kyTouHasi aTTecTanus (IK3aMeH) 6




2.2. TemaTnyeckuii IjIaH u CodepiKaHue TUCIHUIIJINHBI

HaunmenoBanme Conepxxanue yueOHOro Marepuajia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), O6bem | @opmupyembie
pa3esioB U TeM JIadopaToOpHbIEe U NMPAKTHYECKUE 3aAHATHS, IPUKJIATHON MOAYJIb (IPY HAJTMYHH) 4YacoB | KOMIIETEHUHH
1 2 3 4

Paznen 1. Kinerka — cTpyKTYpHO-()YHKIIMOHAJIBLHAS €IMHULA JKUBOTO 18
Tema 1.1. OcHoBHOE coep:kaHue 2 OK 2
buosorus kak Teoperuyeckoe odyueHue: 2
Hayka. O6mas CoBpeMeHHbIe 0Tpaciu OMOJOTUYECKUX 3HaHUH. CBsA3b OMOJIOTHH C IPYrUMU HayKaMu: OMOXUMHUS,
XapaKTePUCTHK |OGuodusuka, OnoHuKa, reHoreorpadus u ap. Posb u mecto 6nosoruu B popMHUpoBaHUHN COBPEMEHHOMN
a JKU3HU Hay4yHOU KapTHUHBI MUpa. Y POBHU OpraHU3aIiy kuBoil Marepuu. OO0I1as XxapakTeprCcTHKa KU3HH, CBOIICTBA

JKUBBIX CUCTEM. XUMHYECKHUIN COCTaB KIIETOK
Tema 1.2. OcHoOBHOE coep:KaHue 6 OK-1
CTpyKTypHO- Teoperuyeckoe od0yueHue: 2 OK-2
¢pynkuuonaabH | Kierounas teopus (T. [lIBann, M. Illneiinen, P. Bupxos). OCHOBHBIE MOJIOKEHHSI COBPEMEHHOM OK-4
asl OPraHu3aluA | KJICTOYHOU TEOpHUH. THUIIbI KIETOYHON OPraHU3aluu: MPOKAPUOTHYECKUN U 3YKapUOTHYECKUH.
KJIeTOK OIHOKJIETOYHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. CTpOECHHE MPOKAPUOTHYECKOU KiIeTKH. CTpoeHue

IYKapUOTHYECKOU KiIeTKu. Hekmerounsie opmbl )KU3HH (BHPYCHI, OaKTeprodari)
Tema 1.3. OcHOBHOE cojlep:KaHue 4 OK-1
CTpykTypHO- Teopernueckoe o0yueHue: 2 OK -2
¢pynkuuonaabH | Xpomocomuas Teopusi T. Moprana. Ctpoenne XxpoMocoM. XpOMOCOMHBIN HA0Op KIIETOK, TOMOJIOTHYHBIC
ble (akTopbI HETOMOJIOTHYHBIE XPOMOCOMBI, TAIJIOWIHBIN U AUILTOMAHBIN Habop. Hyxmennossie kucnotsl: JJHK, PHK
HACJIeICTBEHHOC | HAXO0XJ/ICHUE B KIIETKE, UX CTpoeHHe U (PyHKIMHU. MaTpUUyHbIE MIPOLIECCHI B KJIETKE: PEIUIMKalKs, OMOCHHTE3
TH Oenka, pernapanus. [ eHeTnueckuit ko4 U ero cBoiictea. Pemienue 3ai1a4 Ha onpeeneHue

MOCJIE0BATEILHOCTU HYKJIEOTUI0B, aMUHOKHUCIIOT B HOPME U B CIIy4ae U3MEHEHUS MOCIEI0BaTEIbHOCTU

nykieotuaos JHK
Tema 1.4. OcHoBHOE coep:KaHue 2 OK-2
O0Omen BemecTs | TeopeTrnueckoe odydeHnue: 2
U npeBpamieHue | [lonstre MeTaboIu3M. ACCUMIIIALINS U AUCCUMUIISIIIHS — ABE CTOPOHBI MeTabonu3ma. Turel oOMeHa
JHEPIruM B BEIIECTB: aBTOTPO(HBIN U reTepoTpodHbIi, a3poOHBII 1 aHa’poOHbIN. [InacTuueckuit oomMeH. doTocuHTE3.
KJIeTKe XeMOCHUHTE3
Tema 1.5. OcHoBHOe coep:xaHue 4 OK -2




Ku3HeHHbIH Teopernueckoe o0yueHue: 4 OK-4
IHUKJ KJIeTKH. Kiterounslii iy, ero nepuoasl. MuTos, ero ctaauy U MpoUCXOIAIIME Mpoueccsl. buomornueckoe
Muro3. Meiio3 3Ha4YeHHe MUTO3a. Melio3 u ero craauu. [loBenenue xpomocom B Meitose. Kpoccunrosep. buonornueckuit

CMBICII MeH03a
Paznen 2. CrpoeHue u (pyHKIIUH OPraHu3Ma 18
Tema OcHoBHOE coep:kaHue 2 OK -2
2.1.Ctpoenne Teopernueckoe o0yueHue: 2 OK-4
opraiusma MHOTOKJIETOYHbIE OPTaHNU3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPraHOB B MHOTOKJIETOYHOM OpraHu3Me.

I'omeocTa3 opranusma u ero nojaepKaHue B MpoLecce )KU3HEAEATEIbHOCTU
Tema 2.2. OcHoBHOE coep:kaHue 2 OK -2
Dopmbl Teopernyeckoe o0yueHue: 2
Pa3MHOKeHUsI ®opMBbl pa3MHOKEHHUs opraHu3mMoB. becnonoe 1 nonoBoe pazMHokeHHe. Bupl 6ecronoro pa3MHOKEHUS.
OPraHu3MoB [TonoBoe pazmHoxkeHue. ['ameTorenes y ;xuBoTHbIX. CriepmaTorenes u ooreHe3. CTpoeHue MOJIOBBIX

KJ1eToK. OImIo0TBOpeHue
Tema 2.3. OcHoBHoOe coJep:kaHue 2 OK-2
Onrorenes Teopernyeckoe o0yueHue: 2 OK-4
pacreHuii, NunuBuayanpHOE pa3BUTHE OPraHU3MOB. DMOPHUOTEeHE3 U ero cTafauu. [TocTaMOproHATBHBIN TEPHOI.
KUBOTHBIX U Craguu mocTaMOPHOHATIBHOTO Pa3BUTHUS Y KUBOTHBIX U 4esoBeka. [IpsMoe u HenmpsiMoe pa3BUTHE.
YeJi0BeKa buonoruueckoe crapenue u cMepTb. OHTOTEHE3 PACTEHUI
Tema 2.4. OcHOBHOE co/lep:KaHue 4 OK -2
3akonomepHocT | Teopernuyeckoe o0OyvyeHHe: 2 OK-4
U Hac/Je0BaHUA | OCHOBHBIC MOHATHS FTEHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHsl I'. Menens

(MoHOTHOpPHIHOE U IOMUTHOPHUIHOE CKpenBaHue). B3aumoeiicTeue reHoB. Pemenue 3a1a4y Ha

oTpe/ieNieHUue BEPOSATHOCTH BO3ZHUKHOBEHUS HACIIEACTBEHHBIX TPU3HAKOB IPU MOHO-, IU-, TIOJUTUOPUIHOM

Y aHAJTU3UPYIOIIEM CKPEIIMBAaHUH, COCTABIIEHUE T€HOTHUITMYECKUX CXEM CKpEIIBaHUS.

IIpakTHYeckue 3aHATHSA: 2
Tema 2.5. OcHOBHOE cojlep:KaHue 4 OK-1
Cueniennoe Teopernueckoe o0yuenue: 2 OK-2
HACJIe/I0BaHUe 3axonbl T. Moprana. CuerieHHOe Haciae10BaHue TeHOB, HapylleHue cuersieHus. Hacnenosanue
NPHU3HAKOB IIPU3HAKOB, CLIEIUIEHHBIX C MT0JIOM. PellleHne 3a1a4d Ha ONpeielIeHHe BEPOSITHOCTH BOSHUKHOBEHHUS

HAaCJICACTBCHHBIX MPHU3HAKOB ITPU CHCIIJICHHOM HACJICIOBAaHHUU, COCTABJIICHUC I'CHOTUIINYCCKHUX CXCM
CKpCUIUBAaHUA




Tema 2.6. OcHoBHOeE colep:xaHue 4 OK-1
3axonomepHOCT | TeopeTuueckoe o0ydeHHe: 2 OK -2
" N3MeHunBOCTh NpU3HAKOB. BUbl N3MEHUMBOCTH: HACIIEICTBEHHAs M HEHACIIEACTBEHHAsA. 3aKOH OK-4
H3MEHYHMBOCTH rOMOJIOTMUECKUX PAJOB B HacieAcTBeHHON usmeHunBocTy (H.W. BaBuios). MyraunonHas Teopust

W3MEHYMBOCTU. Bubl MyTannii 1 TpuUMHbBI UX BO3HUKHOBEeHUA. Kaprotun yenoseka. HacnencrteeHHbie

3a00JieBaHMs YelIOBEKa. [ eHHbIC 1 XpOMOCOMHBIC 00JIe3HH YeioBeKa. BoJIe3HU ¢ HACIeICTBEHHOM

MIPEIPacIOIOKEHHOCThI0. 3HAUEHUE METMIIMHCKON T'€HETUKH B IPEJOTBPAIICHNUN U JICHEHUH F€HETUYECKUX

3a0o0JsieBaHMI YenoBeKa. Pemienre 3ajau Ha onpeielieHle TUIla MyTalluy Ipy [epeiaue HaclIeICTBEHHBIX

MIPU3HAKOB, COCTaBJICHHE FT€HOTUITUYECKUX CXEM CKPEIIUBAHU
Paznen 3. Teopus 3Bo1II0IUH 10
Tema 3.1. OcHoBHOE coep:kaHue 4 OK -2
HUcrtopus Teoperuyeckoe odyueHue: 4 OK-4
IBOJIIONMOHHOIO | [TepBbie aBomononHbIe KoHuenuu (JK.b. Jlamapk, JXK.JI. Broddon). DBomounonnas reopus Y. lapBuHa.
yueHusl. CuHTeTH4ecKast TEOpHsI SBOJIIOINH U €€ OCHOBHBIE MOJIOKEHUS.
MHKp03BOJHOIlH MI/IKpOC)BOJ'IIOHI/IH. Honyﬂﬂum[ KaK dJICMCHTapHas ¢AMHUIA YBOJIFOIINH. I'eneTnueckre OCHOBBI HBOIOIHH.
| DOnemeHTapHbIe (PaKTOPHI IBOJIIOLNU. EcTecTBeHHBIN 0TOOP — HAaNpaBIAIOINI (PAKTOP IBOJIOLUH.

BunooOpa3oBanue Kak pe3yibTaT MUKPOIBOJIOLUT
Tema 3.2. OcHOBHOE co/lep:KaHue 4 OK -2
Maxpossoaonu | Teoperuueckoe o0yyeHHe: 4 OK-4
s, MakposBostonus. PopMbl 1 OCHOBHBIC HarpaBiieHus: MakpodBosiroruu (A.H. Ceseprion). [lytu
BosnukHoBenmne | noctmxeHus OHosoruueckoro nporpecca. CoxpaHenue 6MopasHooOpasus Ha 3emiie.
U pa3BUTHE ['mnoTte3bl 1 TeOpUM BO3HUKHOBEHUS KU3HU Ha 3emuie. [losiBIeHrEe EepBBIX KIIETOK U UX 3BOJIFOIUS.
*Ku3HM HA 3emure | [TpokapuOTHI U SYKapuOThI. [IPOMCX0XKICHHE MHOTOKIICTOYHBIX OPraHK3MOB. BO3HHMKHOBEHHE OCHOBHBIX

LAPCTB 3YKapHOT
Tema 3.3. OcHOBHOE cojlep:KaHue 2 OK-2
IIpoucxo:xaenne | Teopernueckoe odyueHue: 2 OK-4
4yeJI0BeKa — AHTpPONOJIOTHS — HayKa O yesoBeke. CUCTEMAaTUYECKOE TI0JIOKEHHUE YesoBeKka. CXOACTBO U OTIIMYHS
AHTPONOIeHe3 YeJOoBeKa ¢ )KMBOTHBIMH. OCHOBHBIE CTAJMU aHTPONIOT€HE3a. DBOIIOLUS COBPEMEHHOTO YEJIOBEKa.

YenoBeueckue packl U UX €IMHCTBO. Bpems u myTu paccenenus yenoseka 1o miaanere.lIpucnocoOneHHOCTh

YeJIOBEKa K pa3HbIM YCIOBUSIM CPEJIbl
Pasnen 4. Dxouorus 12
Tema 4.1. OcHoBHOe coep:xaHue 2 OK-1




Jdkosornueckue | Teopernueckoe odyuyenme: OK -2
daxkTopsl U Cpenbl 0OuTaHUS OPraHU3MOB: BOIHAS, HA3EMHO-BO3/AYIIIHAS, TOUYBEHHAs, BHYTPHOPTaHU3MeHHAst. DU3UKO- OK -7
cpeabl KU3HU XHMUYECKHE 0COOCHHOCTH cpell 00MTaHusl opraHnu3MoB. [IpucnocoOnenust OpraHu3MOB K KHU3HH B Pa3HBIX

cpenax. [lonstue sxonoruyeckoro ¢pakropa. Knaccudpukanms skonorndeckux paxkropos. IIpasuio

muanmyma 0. JIubuxa. 3akon TonepantHoctu B. lllendopna
Tema 4.2. OcHoBHOE coep:kaHue OK-1
Honyasuus, Teoperuyeckoe od0yueHue: OK -2
coodmiecTBa, DKOJIOTUYECKAs XaPAKTEPUCTHKA BUIA U TIOMYJIAUH. DKOJIOTHYECKas HHUIIA BUIA. DKOJIOTUUECKUE OK-7
IKOCUCTEMBbI XapakTepucTuku nomyisiun. CooOmiecTBa u SKocucTeMbl. brorenos u ero crpykrypa. CBsizu MexXIy

opraau3Mamu B onorieHo3e. CTPYKTYpHBIE KOMIIOHEHTBI SKOCHCTEMBI: TIPOIYIICHTHI, KOHCYMCHTHI,

penyteHTsl. KpyroBopoT BemiecTB u MOTOK dHEPTHH B dKocucTeme. Tpoduueckue ypoBaH. OCHOBHBIC

MOKa3aTel YKOCUCTEMBL. boMacca n mpoxyKnus. IKOIOTHIecKre MUPaMUIbI Yices, OMoMacchl 1

sHepruu. [IpaBuiIo MupaMuIbl SHEPTUH.
Tema 4.3. OcHOBHOE coep:KaHue OK-1
Buocdepa - Teoperuueckoe oGydyenue: OK-2
rjo0ajabHast buocdepa — xxuBast o6onouka 3emnu. Pazsutue npeacrasnenuii o 6nochepe B Tpynax B.U. Bepnaackoro. OK -7
KoJiornyeckass | OGmactu 6uocdepsl U ee KOMIOHEHTHI. JKuBoe BemiecTBO onocdepsl 1 ero GyHKIHUH.
cucremMa 3aKOHOMEPHOCTH CyliecTBOBaHUs orocdeprbl. OcodeHHOCTH Orocdephl Kak ria00aabHON IKOCUCTEMBI.

Jlunamuueckoe paBHOBecue B Onocdepe. KpyroBopoTsl BemecTB 1 OMOT€OXMMUYECKUE ITUKITHI.

I'moGanbHBIE SKOJTOTHYECKUE TPOOIEMBI COBPEMEHHOCTH
Tema 4.4. OcHOBHOE cojlep:KaHue OK-1
Bansinue Teopernueckoe o0yueHue: OK-2
AHTPONOTEeHHBIX | AHTPOIIOTEHHBIE BO3/ICHCTBUS Ha Onocdepy. 3arpsi3HeHus Kak BUJ aHTPOIIOTEHHOT'O BO3JICHCTBUSI. OK-4
(¢akTopoB Ha AHTpoOTIOTeHHBIE BO3/IeiicTBUS Ha atMocdepy. Bo3aeiicTBus Ha ruapocdepy. Bo3aeiicTBus Ha nutochepy. OK-7
ounocdepy AHTpPOTIOTEHHBIE BO3JICHCTBUS HA OMOTUYECKUE COOOIIECTBa. YTIIYOIeHHO U3Y4alOTCA OTXObI, CBSI3aHHBIE IK 1

C oIpeseseHHOH mpodeccueil/cnenuanrbHOCThIO IIK 2

IIpogeccuonaiLHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME MPAKTUYECKOT0 3aHIATHS 1IK'3

[IpakTuueckoe 3anarue «OTX0/IbI MPOU3BOACTBA». Ha ocHOBe (heaepanbHOro KiacCUPUKAITMOHHOTO 1IK 4

KaTajora OTXOJI0B OIMPEeNsITh KJIacC OMACHOCTH OTXOJIOB; arperaTHoe COCTOsIHUE U PU3NYECKYI0 (hopmy

OTX0JIOB, 00pa3yIoNINXcs Ha paboueM MecTe / Ha 3Tarax MpOU3BOJCTBA, CBA3aHHbIE C OMPEICTICHHON

npogeccueit/cnennanbHOCTBIO
Tema 4.5. OcHoBHOe conep:xaHue OK -2
Bausinue Teopernueckoe o0y4yeHue: OK-4




COLMAIbHO- 2 OK-7
SKOTOrMuecknx | SAOPOBBE H €TI0 COCTABIISIOLIKE. q)aKTOpBI: HOJIOHUTENLHO M OTPHIATENBHO BANSIONINE HA OPraHH3M K 1
(baxTopos Ha yenoseka. [IpobremMa TeXHOTEHHBIX BO3ACHCTBHUI Ha 30POBBE UEIOBEKA (JIEKTPOMArHUTHBIE TIOJIS, IIK 2
310poBbe ObITOBas Xumus, M30BITOYHBIC ITYMBI, PaHalus 1 T.11.). AJanTaiys opranu3Ma 4ejaoBeka K pakropam K 3
okpyxaroteit cpeapl. [Ipuanumsr GopmMupoBaHus 370poBbecOeperaronero nopeaeaus. Ouznueckast
uerobeka aKTHBHOCTH H 3JI0pOBbE. BHOXMMHUYecKne acTieKThl paliMOHAIEHOTO TTUTAHUS IIK 4
IIpodeccnoHabHO-OPUEHTUPOBAHHOE COAepKaHMe (COAePKAHUE TPUKJIATHOTO MOXYJISA) 24
Pa3nea 5. buojiorust B :Ku3HU 24 OK-1
Tema 5.1. OcHoBHoOe coJep:kaHue 6 OK-2
buorexnosioruu | Teopernueckoe copep:kaHue: 4 OK -4
B KH3HU broTexHonorHs Kak Hayka U Mpou3BoACTBO. OCHOBHBIE HAPABJICHUSI COBPEMEHHOW OMOTEXHOJIOTHH. 4 IK'1
KaXK10r0 Meroap! 6notexHosorun. OOBEeKTH OMOTEXHOIOTHNA. DTHKA OMOTEXHOIOTMYECKUX U TEHETHUECKNX IIK 2
SKCIIEpUMEHTOB. [IpaBmiia MoMcKa U aHau3a OHOIKOJIOTHYECKOW MH(POPMAIIMHU U3 PAa3INYHBIX HCTOYHUKOB IIK 3
(Hay4yHas ¥ yueOHO-Hay4Has JITEpATypa, CPEACTBAa MACCOBOM HH(OpMALUH, ceTh VIHTEPHET U JAPYTHE) 1K 4
IIpodeccuonaTbHO-OPHEHTHPOBAHHOE CO/IeP:KaHHE MPAKTHYeCKOro 3anaTus : Keiicel Ha aHamm3 2
WHGOPMAIIMY O HAYYIHBIX TOCTHKEHHUAX B 00JIACTH TEHETHUECKMX TEXHOJIOTHIA, KIIETOUHON MHKEHEPHH,
MUIIEBBIX OMOTEXHOJOTUMA. 3alUTa Keiica: IPeICTaBICHUE PE3YJIbTATOB PEIICHUS KEHCOB (BBICTYILUICHHE C
MPE3CHTAIIHNCH )
Tema 5.2.1. OcHOBHOE co/lep:KaHue 4
buorexuonorun | [pogeccnonaaIbHO-OPHEHTHPOBAHHOE COEP/KAHME NPAKTHYECKOr0 3aHATHS . Passutue 4
B MIPOMBIIIJIEHHOW OMOTEXHOJIOTHIA U €€ MPUMEHEHHE B KU3HU YeJIOBEKa, MOMCK U aHalIu3 UH(opMaluu u3
NPOMBIIIEHHOC | 14371y HEIX HCTOYHKKOB (HayuHas ¥ y4eOHO-HayuHas JIMTEpaTypa, CpeacTBa MacCoBOM MH(OPMAIIMH, CETh
™ WnTepuer u apyrue)
Keiicbl Ha aHanu3 nHGOpPMAIMU O Pa3BUTHH MPOMBILIUICHHON OMOTEXHOJIOTUH (110 TPYIIam)
Tema 5.2.2. OcHOBHOE cojlep:KaHue 4 OK-1
ConnajibHoO- 4 OK-2
ITHYECKUE IIpodeccnoHaAIBLHO-OPHEHTHPOBAHHOE COCPKAHUE TPAKTHYECKOI0 3aHATHA . DTUYECKUE ACTIEKThI OK-4
ACHEKTRI _ | pa3sBuUTHs OMOTEXHOJIOTHI ¥ IPUMEHEHUE UX B KU3HH YEJIOBEKA, IOMCK U aHAIN3 UH(POPMALUHK U3 IIK 1
OHOTEXHOMOTHH | 3yupix neTOUHMKOB (HaydHas U y4eGHO-HAyHHAs IHTEPATYPa, CPEICTBA MACCOBO! HH(OPMALIMH, CETh IIK 2
WuTepHer u npyrue) I1IK 3
Keiicel Ha aHanu3 nHGOpPMAIHN 00 STUYECKHUX acleKTaX Pa3BUTHUS OMOTEXHOJOTHH (110 TPyIIam) [IK 4
Tema 5.2.3. BHOTeXHOJIOTHH M TEXHUYECKHE CHCTEMbI 4




Tema 5.2.3. OcHoBHOeE colep:xaHue 4 OK-1

Buorexnosiorun 4 OK -2

i Texumueckne | TPOPECCHOHATLHO-OPHEHTHPOBAHHOE COJePKAHME NPAKTHIECKOr0 3aHATHs : PassuTie OK - 4

CHCTEMEI OMOTEXHOJIOTHI ¢ TPUMEHEHUEM TEXHUYECKIX CUCTEM (OnonmKeHepus, OnonH(opMaTuka, OMOHUKA) M HX K 1
MIPUMEHCHHE B KU3HU Y€JIOBEKA, MIOUCK U aHATN3 WHPOPMAITUU U3 PA3INYHBIX HCTOYHUKOB (HAyIHAS U K 2
yueOHO-Hay4dHas JINTEpPaTypa, CPEICTBA MACCOBOM MH(pOpMAIuu, ceTh IHTEpHET U APYyTrue) K 3
Keiicel Ha aHamM3 HHGOPMAITUHU O PA3BUTHH OMOTEXHOJIOTHH C MPUMEHECHHEM TEXHUYECKUX CUCTEM (T10 K 4
rpynmnam) 3amura keica

IIpomesxyTouna 10

sl aTTecTamusi KoHcynbTarmms u 3x3aMeH

Mo TUCIUIJIHHE

Bcero: 144




3. YCJIOBHUS PEAJIMBAIIAA TPOTPAMMBI OBIIIEOBPA3OBATEJBLHOM JUCHUATLIAH

3.1. IIJIH peaindanuu nporpaMmsbl JTHCHUIIMHBI MPEAYCMOTPEHBI CJICAYIOIIUE CIICHIMAJTBHBIC
MNOMCIIICHUSA

Kabuner«buosoruny, OCHaIICHHBI 000pyIOBaHUEM: MEOECIb, JOCKA, MEJ, HATJSIIHBIC TIOCOOMS
(KOMIUTEKTHI y4eOHBIX TAaOJHI, IUIAKATOB), TEXHUYECKHMMH CpPEICTBAMHU OOYYCHHUS: KOMIBIOTED C
YCTpOICTBAaMH BOCHPOM3BEJIEHUS 3BYyKa, IPUHTEP, MYJIbTHUMEIUA-IIPOEKTOP C OSKPaHOM, YKa3Ka-
IIpE3EHTEp VIS PE3EHTALU.

JlabGopaTopusi,ocHallieHHass  000pyJOBaHUEM  JUIsl  TPOBEIEHUS  3aHATHHA:  MHUKPOCKOIIHI,
CEKyHJIOMep, TOHOMETp, JJabopaTopHas nocyaa (IpoOUpPKH, MOACTABKH Ui IPOOUPOK, MUHLETHI, ECOK,
CTYIIKU C IECTUKAMH, IIPEIMETHbIE U TOKPOBHBIE CTEKJIA, CTEKJIIHHbIE MAJ0YKH, IPENapOBalIbHbIE UTJIbI,
¢unbTpoBanbHas Oymara (cayiderku), cTakaHbl) THIEPTOHUYECKUH pacTBOp xJopuja HATpus, 3%-HbIH
pacTBOp MEPOKCHIA BOJOPOa, PaCTBOP HoJa B MOJUCTOM Kalld, TIHIIEPUH, KIYOHU KapTodesns, JTucT
35I0JIeV KaHAACKOM, Mol pAOMHBI OOBIKHOBEHHOU (psSOMHBI UM TOMATa), JIYK penyaThlii, pa3BeIeHHbIE B
BOJIE JIPOAOKH);

3.2. UudopmanuonHoe odecneyeHne peaau3auuu NporpaMmbl
[TomzaronoBok:  Yuebnuk mis CI1IO
W3narensctBo:  IIpodoOpazoBanue

ABTODBI: Tynskosa O.B.
T'ox n3mauus: 2024

ISBN: 978-5-4488-2099-1
Tun u3manus: y4eOHUK

I'pud: YMO

bubnuorpaduueckas 3anuch

Tynskoa, O. B. buosorus : yaueonuk s CI1O / O. B. TynsakoBa. — 2-e uzn. — Capatos :
[IpodobpazoBanue, 2024. — 450 c. — ISBN 978-5-4488-2099-1. — TekcT : 2IeKTPOHHBIH //
DneKkTpoHHBIN pecype nudposoii obpazoBarenbrHolt cpenbl CIIO PROFo6pa3oBanue : [caiit]. — URL:
https://profspo.ru/books/140689 (nata obpamenus: 19.05.2025). — Pexum goctyna: ajisi aBTOPU3HP.
10JIb30BaTENEH

Ilon3aroaoBok: Yuebnoe nnocodue mist CITO

N3narenscTBO: [IpodobpazoBanue

ABTODBI: Bepxomennena FO.I1.

l'on n3nanus: 2020

Hayunas mkona:  OpeHOyprckuii rocyJapCTBEHHBIN YHUBEPCUTET
ISBN: 978-5-4488-0651-3

Tun uznanus: yuebHoe mocodue

I'pud:

bubnuorpaduyeckas 3anuch

Bepxomennesa, O. I1. buonorus : yaednoe noco6ue st CITIO / O. I1. BepxomenueBa. — CapaTos :
[Ipodobpazosanue, 2020. — 146 ¢. — ISBN 978-5-4488-0651-3. — TeKcT : 27€KTPOHHBII //
DneKTpOoHHBIN pecype nudpoBoii oopazoBatenbhoit cpeapl CIIO PROFobpa3oBanue : [caiit]. — URL:



https://profspo.ru/books/91854 (nara obpamenus: 19.05.2025). — Pexxum goctymna: asisi aBTOPHU3HP.
M0JIb30BaTENEH

[TomgzaromoBok:  MeToandeckoe mocodue Ui MPaKTHYECKUX 3aHATUI U CaMOCTOATEIIbHON
paboTsl crynenToB ¢akyiasrera CI1O

N3parenscTtBo:  BpsiHCKMN roCyAapCTBEHHBIN arpapHblii yHUBEPCUTET
ABTODBI: Cynenosckas A.B.

o u3nanust: 2024

ISBN:

Tun uznanus: y4eOHO-METOIUYECKOE IT0CoOne

I'pud:

bubnuorpaduueckas 3anuch

Cynenosckas, A. B. buosnorus : metoauueckoe nocodue i MpaKTHUYECKUX 3aHATUN U CaMOCTOATENbHON
pabotsl ctynenToB (akynprera CIIO / A. B. Cyaenosckas. — bpstHck : BpsiHCKuUI TOCy1apCcTBEHHBIN
arpapHbIil yHUBepcUTeT, 2024. — 57 C. — TeKcCT : 3neKTpOHHBIN // DIEKTpOHHBINA pecypc HudpoBoi
obpazosarensHO# cpenpl CITIO PROFo6paszoBanue : [caiitr]. — URL: https://profspo.ru/books/147623
(mata o6pamenus: 15.05.2025). — Pexxum moctyna: st aBTOPU3UP. TTOJTH30BaTENCH



4. KOHTPO.JIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI OBILIEOBPA3OBATEJIBHOI
JUCHUIINHBI

KoHTpoJsbn onieHka pe3yabTaToB 0CBOEHHS 00111€00pa30BaTeNbHOM JUCIUIIINHBI PACKPBIBAIOTCS
Yyepe3 MUCHUTUTMHAPHBIC Pe3yJbTaThl, HalpaBJieHHbIE HAa (JOpMUpPOBAHHE OOUIMX U MPO(HECCHOHAIBHBIX
KOMIIETEHIIUH 10 pa3zeiaM U TeMaM COJEpKaHus ydeOHOTO MaTepuraia.

Oo0masn Paznen/Tema THun oeHOYHBIX MepONPUATHIA
KOMIeTeHI U

Pazngen 1. Knerka —
CTPYKTYPHO-
pyHKUMOHAIbHAS eIMHUIIA
JKHBOT0

OK 02 buonorus xak Hayka. OO0rmas 3anoyiHeHrEe TaOJIHIIBI C OTIMCAHUEM
XapaKTEPUCTHKA KUZHHU METOJI0B MUKPOCKOITUPOBAHUS C X
JIOCTOMHCTBAMH U HEJJOCTaTKaMHU.
3anonHeHue Tabauibl «Bkiaa yueHbIx
B pa3BUTHE OUOJIOTUM»

3anoJIHeHUE CPAaBHUTEITLHOMN TaOIUIIbI
CXOJICTBA Y Pa3JIMYMI )KMBOTO U HE
KNBOrO. OPOHTAIIBHBIN ONPOC

OK 01 CrpykrypHO-(yHKIMOHaNbHAs |O1ieHuBaeMas JUCKYCCHs IO BOIIPOCam
OK 02 OpraHu3anus KJIeToK JEKLHH

OK 04 Pa3paboTka MEHTaJIBHON KapThI TIO
KJIacCU(UKAINH KIETOK U UX CTPOCHUIO
Ha MPO- ¥ SYKAPHOTUIECKUX U TI0
[[apCTBaM B MUHU T'PYIIIax
BeimosiHeHue 1 3amuTa 1abopaTOpPHBIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
JKUBOTHBIE, TPUOBI) M KJICTOYHBIC
BKITIOYCHUS (KpaxMai, KapOTUHOUIBI,
XJIOPOTUIACTBI, XPOMOTLIACTHI )»
[Ipaktudeckoe 3anstue. [IpencrabieHue
YCTHBIX COOOIICHUH ¢ IPe3CHTAIUEH,
MIOJITOTOBJICHHBIX I10 TIEPEUHIO
UCTOYHUKOB, PEKOMEHIOBaHHBIX
npero/iaBaTesieM

OK 01 CrpykTypHO-QyHKIMOHATbHBIE | DPOHTAIBHBIN OIpOC
OK 02 (aKTOpbI HACIEICTBEHHOCTH PazpaboTka rnoccapus
Pemienue 3aa4 Ha onpeeneHue

MIOCJIEZIOBATEIBHOCTH HYKJIEOTH/IOB,
AMUHOKHCIIOT B HOPME U B ClIydae
M3MEHEHHUS NI0CIIEA0BATEIbHOCTH
Hykseotunos JIHK

OK 02 OOMeH BelecTB U @poHTAJIBHBIN 0IIPOC

NIpEBpalICHUC DHCPIUU B KIICTKC 3aroHeHNE CpaBHHTeHLHOﬁ T8.6J'II/II_IBI
XapaKTCPUCTUK THUIIOB oOMeHa




BCIICCTB

OK 02
OK 04

JKM3HEHHEBIN [TUKIT KIIETKH.
Muto3. Meiio3

OO0cyx1eHne 1o BOIIpocaM JIEKIUU
Pa3paboTka neHTHI BpeMEeHU
KU3HEHHOTO LIUKJIa

Paznen 2. Ctpoenue u
(pyskuuu opranuzma

OK 02
OK 04

Crpoenue opranuzma

OuenuBaemasi AUCKYCCHUS

Pa3paboTka MeHTaIbHON KapThl
TKaHEW, OpraHOB U CCTEM OpPraHOB
OpraHu3MoOB (PacTeHHUs], KUBOTHBIE,
YeJI0BEK) C KpaTKOM XapaKTepUCTUKON
X QyHKIUH

OK 02

DopMBbI pa3MHOKEHUS
OPraHu3MoOB

@pOHTAIBHBIN ONPOC

3anojaHeHue TabauIbl ¢ KpaTKOH
XapaKTEepUCTUKON U puMepaMu hopMm
PAaSMHOXCHUS OPraHnu3MOB

OK 02
OK 04

OHTOreHe3 pacTeHU, ) KUBOTHBIX
U YeloBeKa

Pa3paboTka neHThI BpeMEHHU ¢
XapaKTEPUCTUKOM 3TAarioB OHTOI€HE3a
OT/AEJIBHOM I'PYNIION JKUBOTHBIX U
YeJIoBeKa [0 MUKPOTpyIamM
Tect/onpoc

CocraBicHNE KU3HEHHBIX [IUKJIOB
pacteHuil no otaenaM (MOXOBUIHBIE,
XBOILEBHU/IHBIC, TATIOPOTHUKOBUIHBIE,
roJIOCEMEHHBIE, TOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HacjaeJOBaHUs

Pa3paboTka riaoccapus
®poHTaTBHBINA OITPOC

Tect no Bompocam JeKIUN
Pemenuie 3a1a4 Ha onpezeneHue
BEPOSITHOCTH BOSHUKHOBEHUS
HACJIEJICTBEHHBIX MPU3HAKOB MIPH
MOHO-, JIU-, IOJIUTUOPUIHOM U
AQHATM3UPYIOIIEM CKpEIIMBaHUH,
COCTaBIIEHUE T€HOTUITUYECKUX CXEM
CKpEeIMBAHUS

OK 01
OK 02

CHCHJ’IGHHO@ HaCJICJ0BaHUC
IIPU3HAKOB

Tect

Pa3zpaboTka rioccapus

Pemenue 3ana4 Ha onpeneneHre
BEPOSITHOCTH BOSHUKHOBEHU SI
HACJICICTBEHHBIX IIPU3HAKOB IIPU
CIICTIJICHHOM HacJeJI0BaHUH,
COCTaBJICHHUE TE€HOTUIIMUECKHUX CXEM
CKpEILIMBaHUSA

OK 01
OK 02
OK 04

3aKOHOMepHO CTH USMCHYUBOCTHU

Tecr.

Pemenue 3anau Ha onpeiesieHUE TUIIA
MYTalHUH IIPH IIEpEAAUe
HACJIEICTBEHHBIX [IPU3HAKOB,
COCTaBJICHHUE I'CHOTHUITHUECKUX CXEM
CKpEILLIMBAaHUS




Pa3nen 3. Teopusi 3Bo/1IOUNH

KonTtponsnas padota “Teopernueckue
aCIIEKTHI DBOIIOLIMHY KU3HU Ha 3emie”

OK 02 HcTropus 3BOIIOIIMOHHOTO OpoHTAIBHBII OMTPOC

OK 04 yueHus. MEKPO3BOJIIOLHS Pazpa6oTka riioccapusi TEpMHHOB
Pa3paboTka IeHTHI BpeMEHH Pa3BUTHS
HBOJIIOIMOHHOTO YYCHUS

OK 02 Maxpo3BOITIOIHSL. OnennBaemasi TUCKYCCHSL:

OK 04 BoO3HHMKHOBEHUE U pa3BUTHE HCIIOJIb30BAHNE apTYMEHTOB,

YKU3HU Ha 3emiie OMOJIOTUYECKON TEPMUHOJIOTUU U

CHUMBOJIMKH JUTSA JJOKA3aTeIbCTBA
POJICTBa OPTaHU3MOB Pa3HBIX
CHCTEMaTHUYECKUX TPYIIT
Pa3paboTtka neHTH BpeMeHU
BO3HUKHOBEHUS M Pa3BUTHS KU3HH HA
3emie

OK 02 [TpoucxoxaeHue YemoBeKa — DpOoHTAIBHBIN OIIPOC

OK 04 AHTPOIIOT€HE3 Pa3paboTtka neHTH BpeMeH!
MIPOMCXOXKICHUS YeIOBEKa

Pa3nen 4. dxosorus

OK 01 DKkojorudeckue (pakTopsl U Tect no 3xoI0rHYECKUM QakTOopam 1

OK 02 Cpebl KUZHU cpelam >KM3HU OPTaHU3MOB

OK 07

OK 01 [Tomynsmwms, cooOiiecTra, CocraBiieHrE CXEM

OK 02 9KOCHCTEMBI KPYrOBOPOTABELIECTB, UCIIOJIb3YS

OK 07 MaTepHabl JICKIUH
Pemenuie npakTuKO-OpHEHTUPOBAHHBIX
pacueTHBIX 33JaHUM 10 TIEPEHOCY
BEIIECTBA U SHEPTUH B 3KOCHUCTEMAX C
COCTaBJIeHUE TPOPUUECKUX IIeTIeH U
nupaMul GMOMaCChl U SHEPTUU

OK 01 buocdepa - rinodanpHas OuieHuBaemMas IMCKyCCUs

OK 02 JKOJIOTUYECKAas CUCTEMA Tect

OK 07

OK 01 BiustHue aHTpOnoreHHbIx Tect

OK 02 (akTopoB Ha buochepy [TpakTrueckas padoTa “OTX0/bI

OK 04 MPOU3BOACTBA”

OK 07

OK 02 Bnusinue couunanbHo- OneHnBaemMas TUCKYCCHs 110 TEME:

OK 04 9KOJIOTUYECKUX (DAKTOPOB HA "YMcTBEeHHast pab0TOCIOCOOHOCTR",

OK 07 3/I0pOBbE UETOBEKA "BrnusiHue abnoTndeckux pakTopoB Ha
yesoBeKa (HU3KUE U BBICOKHE
TEeMIEpaTypsl)"

Pa3nen 5. buosnorus B :ku3Hu  |3amura Kelca: IpeICTaBICHNE

pe3yIbTaTOB pelIeHUs KelcoB
(BBICTYIJIEHHE C TIpe3eHTaInei)

OK 01 buoTexHonoruu B )KU3HU BrimonHenue keiica Ha aHATU3

OK 02 Ka)KI0TO UH(POPMALIUU O HAYYHBIX TOCTUKEHUAX

OK 04

B 00J1aCTH I'CHETHUECKUX TCXHOHOFHﬁ,




KJIETOYHOH WH)KEHEPUH, TUIIEBBIX
OMOTEXHOJIOI Wi (II0 rpynmnam),
NpeCTaBICHNUE PE3YIbTaTOB PELICHUS
KEHCOB

OK 01 [IpombinuteHHas 6noTexHoorHs |BrimosiHeHne keiica Ha aHau3

OK 02 UHPOPMALIUU O PA3BUTUU

OK 04 IPOMBILITIEHHON OMOTEXHOJIOTUH (110
rpymnnam), IpeJcTaBlIeHUE Pe3yIbTaTOB
pELICHUS KENCOB

OK 01 ConumanbHO-3THYECKHUE acTIeKThl | BbInmosHeHWe Kkeiica Ha aHau3

OK 02 OMOTEeXHOJIOT Ui nH(pOpManny 06 ITHIECKUX aCIEKTax

OK 04 pa3BUTHSI OMOTEXHOJIOTHH (110
rpymnmam), IpeJCTaBIeHUE Pe3yabTaToB
pELIECHUS KENCOB

OK 01 buorexnonoruun u Texunueckue |BwlnmosHeHue kelica Ha aHAIU3

OK 02 CHCTEMBI nH(pOpMaNU O pa3BUTHS

OK 04

OMOTEXHOJIOTHH ¢ MPUMEHEHUEM
TEXHUYECKUX CHUCTEM (TI0 TpyIIam),
IpEJICTaBICHNUE PE3YIbTATOB PEIICHUS
KEHCOB
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