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PexomennoBana IIIIK wmaremaTndyeckux © OOMIMX €CTECTBEHHOHAYYHBIX JIUCITUTUIMH.
[TpoTtokon Ne 9 ot «17» anpens 2024 r.



COJIEP)KAHUE

1. OGmrast xapakTepucTHKa paboueii mporpaMmbl 00IIe00pa30BaTEeILHON TUCITUTUIMHBI « BHOIOTHSDY
2. CtpykTrypa u cozepxkaHue o01ieo0pa3oBaTeIbHON AUCITUTUTHHBI
3. YcnoBus peai3aiiuy mporpamMmmel 0011eo0pa3zoBaTeIbHON TUCIUTLITAH

4. KoHTpOJb 1 OLIEHKA PE3yJIbTaTOB OCBOSHHS 00111€00pa30BaTeIbHON JUCIUTUINHBI



1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBLHON JUCIIATLIMHBI «BUOJIOT USI»

1.1 MecTo q1uCHMILUINHBI B CTPYKTYpe npodeccnoHanbHoii o0pa3oBartenbHoii nporpammsbl CIIO:

OOmeobOpa3oBaTeibHass ~ OUCHUIUIMHA  «bHOJIOTHS»  ABISETCS  00S3aTENBHOW  YaCThIO
00m1e00pa3oBaTeIbHOrO IUKIA 0OpazoBarenbHOU mporpammbl B cootBerctBuu ¢ PI'OC CIIO mo
cnenuanbHocT FOpucnpynaeHuus.

Pabowas mporpamma pazpaboTtana B cooTBeTcTBHU C [Iprka3zomM MuHHCTEPCTBA MPOCBEIICHHS
Poccuiickoit ®enepanuun ot 12.08.2022 Ne 732 "O BHeceHMM H3MEHEHMH B (eaepaabHbIN
roCcy/lapCTBEHHbI 00pa30BaTENbHBI CTaHAAPT CpeIHEro oOuero oOpa3oBaHUs, YTBEPKICHHBIN
npukazoM MuHucTepcTBa oOpa3zoBaHus U Hayku Poccuiickoit ®@enepanuu ot 17 mas 2012 r. Ne
413" (3apeructpupoBan 12.09.2022 Ne 70034).

Pabowas mporpamma pazpaboTtana B cooTBeTcTBHU C [Iprka3zomM MuHHCTEPCTBA MPOCBEIICHHS
Poccniickoit @enepanuu ot 18.05.2023 No 371 «O6 yrBepxkacHuN ¢enepaibHON 00pa3oBaTeIbHOM
MpOrpaMMsbl cpesiHero oomiero oopazosanus» (3apeructpupoBad B Muntocte Poccun 12.07.2023 Ne
74228).

PabGouass mporpamma mo o0meoOpa3oBaTenpbHOM mucnuiuinHe «buosorus» paspaboTaHa C
yugeToM  Npo(decCHOHAIIbHOW  HAmpaBJICHHOCTH MO  chenuaibHocTH  FOpucnpyaeHmms,
MpelycMaTpuBaroliasi HMHTEHCUBHYIO  00mIeo0pa3oBaTelibHyl0 MOJATOTOBKY oOydaroumuxcs ¢
BKITIOYCHUEM B pa3Zeiibl JUCIUTUINHBL.

[Ipn cocraBnenun paboueil mporpamMMbl OBUTM YY4TE€Hbl METOJAMYECKHE PEKOMEHIAMH IIO0
opraHu3anuu o0y4yeHHs (pa3paboTKa IUIAKTUYECKHX MAaTEpHalOB) 10 001Ieo0pa3oBaTeIbHOM
muciumuae «buomorusy (UPTIO, 2022 1.).

Pabouas mnporpamma VY] «bwmonorus» cocraBieHa ¢ y4eToM MpodeCcCHOHATHHOU
HaIpPaBJIEHHOCTH MpenoaBaHus 001eo06pa3oBaTebHbIX JUCHUILIUH 10 cnenuanbHocTsM CI10.

[IpodeccronanbHas HapaBlIEHHOCTh 00YUEHUS JJOCTUTAETCS ITYTEM:

- UHTEHCUBHOU MOATOTOBKH;

- npodeccroHaIbHOM HaIpaBJIEHHOCTH O0IIe00pa30BaTeIbHON MOJArOTOBKH, BKJIIOUEHUE TEM
npodeccruoHaIbHOM HANPaBICHHOCTH ;

- TpUMEHEHHUs TNEPEeIOBBIX TEXHOJOTUH NpPErnoJaBaHMs, B TOM YHCIE TEXHOJOTHM
JUCTAaHLIMOHHOTO U 3JIEKTPOHHOTO OOyYEeHHS.

[IpodeccrnonanbHas HanpaBICHHOCTh 00yUYeHUsI OUOJIOTHH JOCTUTAETCS IyTeM YCTAaHOBJICHHUS
CBsI3eH conepaHusl ydeOHON MUCIHILIMHBL C COJEepkKaHHEM OOHIenpoPecCUOHANBHBIX TUCIUIUINH —
«UHdopMalioOHHbIE TEXHOJOTUU B MNPOPECCHOHANBHON IESITENbHOCTH». a TaKKe BKIIOYEHUS B
CaMOCTOSITENIbHYIO paboTy O0Oydaromuxcs MPaKTUYECKUX 3aJaHHi, HAMpPaBIEHHBIX HAa OTPAOOTKY
OyAylIMMH FOpUCcTaMu MPOo(hecCHOHANBHBIX YMEHUH.

Bo BTOpOoM cemecTpe mporpamMmoii MpeaycMOTPEHO MPOBEICHHE HHTETPUPOBAHHOTO YUeOHOTO
3anstus noouonorun, OIJ] «HbopManinoHHbIE TEXHOIOTUN B TPO(ECCHOHATBHON NESTEIEHOCTH ».

Mertoauka npenojgaBaHus OUOJOTHMM HMEET IMPAKTUYECKYI0 HAIMPaBIEHHOCTb - M3Yy4EHHUE
coJiepKaHus yueOHOM JUCLUIUIMHBI IOMOTAeT CTYJEHTaM pa3BUBATh YMEHHMsI: OCYLIECTBISATh OUCK U
aHaJM3 Pa3JIMYHbIX HCTOYHUKOB HH(OpMAalLlMU, CpaBHMBATh, aHAIU3UpOBaTh, 0000IIaTh W JAenaThb
BBIBOJIbI, HAXOJAUTh M HCIIOJIb30BaTh METOAMUYECKYIO JUTEpaTypy, HEOOXOAUMYIO AJIs MOATOTOBKU K
3aHATHUSM.

WHcTpyMeHTaMu peau3aluu  Npo¢ecCHOHATbHON HANpaBIEHHOCTH SBJSIOTCA 3a/aHMUA,
OpUEHTUPOBAHHBIE HA MPO(ECCHOHATBHYIO JIesTeNbHOCTh. HampumMep, MOAroToBKa M BBICTYIICHHE C
COOOIICHUAMH; COCTABJICHUE TUIaHA PaccKaza 00 OMOJOTMUECKOM SIBIEHUH/COOBITUH, CAMOCTOSATEIBHO
WIA C TIOMOUIBbIO MpEenoaBaTessi OLIEHUTh KaueCTBO CBOEH pabOThI; COCTABICHHE aHHOTHPOBAHHOIO
KaTaJlora peKOMEH/1yeMOl TUTepaTypbl U HHTEPHET-PECYPCOB 110 OUOJIOTHH € yYETOM MOTPEOHOCTEN U
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YPOBHSI DPa3BUTHSA OOYYaIOUIMXCS; COCTABJICHHE KpOCCBOpJAA/ TMpe3eHTaluy/ MakeTa WHTEPHET-
CTpaHMIIBI 10 OMOJIOTMYECKUM TeMaM; COCTaBUTh U 3aLIUTUTh (PAarMeHT 3aHATUS WK Oecepl.

VYuebnas aucrumuinHa «buosorus» HareneHa Ha (GopMupoBaHHE y OOYJAIOUIUXCS YMEHHS
TUTAHUPOBATH UCCIIEAOBATENIBCKYIO U IPOCKTHYIO 1S TEIBHOCTb.

B mpomecce wum3ydeHus ~y4eOHOW AMCHUIUIMHBI  BHONOTHMS  CTYIEHTHI  BBINOJIHSIOT
WH/IMBUYAJIbHBIEC TPOEKTHI, 10 TEMaM, UMEIOIINUM MPO(ECCHOHATHLHYIO HAITPABIEHHOCTb.

Peanuzanus mporpaMmbl IpeaycMaTpPUBAET HCIIOIB30BAHHE BO3MOXXHOCTEH JMCTAHIIMOHHOTO
obOyuenus. Jlucranmuonnoe odyuenue ([1O) ocymiecTBiseTcss yIal€HHO U OCHOBAaHO Ha OpraHW3aIluu
camocTtosTenbHOU paboThl (CP) oOyuarommxcs 1mo moAroToBJICHHBIM MaTepuanaMm. Pabora B pexume
YIAJIEHHOTO OOYYeHHUs TpEANojaraeT: HW3ydeHHE TEOPETHUYECKUX MAaTepUAIOB, BBIIOJHEHUE
MIPaKTUYECKUX paboT, 3aJaHUI CAMOCTOSITEIbHON paOOTHI.



1.2. ]_[e.]m U IVIAHUPYEMbIE PE3YJIbTAaTbl OCBOCHUA NUCHUIIJIUHDBI:

Heas: ¢opmupoBaHHe Yy CTYIEHTOB NPEACTABICHUS O CTPYKTYPHO-(PYHKIIMOHAIBHOM
OpraHu3aIlH JKUBBIX CHCTEM PAa3HOTO PAaHra Kak OCHOBBI IPUHATHS PEIICHUI B OTHOIIEHUN OOBEKTOB
YKUBOU MIPUPOJIBI U B MPOU3BOJICTBEHHBIX CUTYAITUSX.

3agaumn:

1) chopmupoBaTh MOHWMAHHWE CTPOCHUS, MHOTOOOpa3us 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) pa3BUTb YMEHHMs OIpENENsTh *UBbIE OOBEKTHI B MPUPOJE; MPOBOAUTH HAOMIOAEHUS 32
SKOCHUCTEMaMH JUIsl BBISBIICHUS E€CTECTBEHHBIX M AHTPOIOTEHHBIX HM3MEHEHUM, HHTEPIPETUPOBATH
pe3ynbTaThl HAOTIOICHUH,

3) cdhopmupoBaTh HaABBIKM MPOBEIEHUS MPOCTEHITUX OHOJOTHUECKHX HSKCIEPUMEHTATHHBIX
UCCIeI0OBaHUM ¢ coOII0eHNEM MTpaBuil 0€30MacHOT0 oOpallleHus ¢ 00BbEKTaMU U 000PYA0BAHUEM;

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

5) chopMupoBaTh YMEHUS MPOTHO3UPOBATH MOCIEACTBHS CBOEH NESATENILHOCTH 10 OTHOILIEHHUIO K
OKpYXalollenl cpeie, COOCTBEHHOMY 370pOBbIO; OOOCHOBBIBATH M COOIO/IATh MEPBI MPOPUITAKTUKHI
3a00JIeBaHU.

6) cdopMHUpOBaTh MIOHUMAHUE 3HAYMMOCTH JIOCTHKEHUN OMOJIOTMYECKON HAYKH M TEXHOJOTHH B
MPAKTUYECKONW JIESTEIIbHOCTH YeJIOBEKa, Pa3BUTUHU COBPEMEHHBIX MEIUIUHCKUX TEXHOJOTUH U
arpoOHOTEXHOJIOTHHA.



1.3. IllianupyemMble pe3yJbTAaThbl 0CBOeHHS 001e00pa3oBaTeIbHOIi JucHMIIUHBI B cooTBeTcTBUU ¢ @T'OC CIIO 1 Ha ocHoBe ®I'OC COO

Koa n
HauMeHOBaHHUE
(popmupyembIx
KOMIIeTeH Ui

HJ'laHI/IpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

O6mue’

I[I/ICIII/II'[.]'[I/IH2\pHI)Ie2

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

B yacTu Tpy/10BOTr0o BOCIIUTAHUS:
- TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH MAaCTEpPCTBa,
TPYyI0JII001E;

- TOTOBHOCTb K aKTHUBHOU JCATCIIBHOCTHU TEXHOJIOTHYECKOU U

COIMAIIbHOM HAMPAaBJIICHHOCTH, CIOCOOHOCTh WHHIIMUPOBATH,

IJIaHUPOBATh n CaMOCTOSTCIBHO BBITIOJIHATH TaKyro
NESITETbHOCTB;
- HWHTEpEeC K pasIuuHbiM cdepam mpodeccroHaTbHOM

NS TeTbHOCTH,
OmnageHne yHUBEPCAIBHBIMH yYeOHBIMH TI03HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a30Bble JIOTHYeCKHe JIeliCTBHUS:

- CaMOCTOSITeJIbHO (POpPMYIHpPOBaTh W  aKTYaJHM3HPOBATH
po0JieMy, paccMaTpHUBaTh €€ BCECTOPOHHE,

- YCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK MJIM OCHOBAHUS IS
CpaBHEHUS, KiaccupuKanuu u 0000IICHUS;

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

- BBIABJIIATH IIPOTUBOPCUHA B

c(OpMHUPOBAHHOCTh 3HAHUI O MecTe M POJM OHOJOTUH B
CUCTEME HAy4yHOTO 3HaHUS; (YHKIHMOHAIbHOW TPaMOTHOCTH
YyeJIOBEKa JUIsl pelleHus )KU3HEHHBIX MPo0iIeM;

c(OpMHUPOBAaHHOCTh ~ YMEHHUS  PacKpbIBaTh  COJEpKaHHE
OCHOBOTNOJIAralOIKUX OHOJIOTUYECKUX TEPMUHOB U TMOHSTHIA:

KW3Hb, KJIETKA, TKaHb, OPraH, OpPraHu3M, B, MOMYJIALMS,

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

OpraHu3aIys KUBBIX CUCTEM, JUCKPETHOCTh, CAMOPETYIISIIHS,
CaMOBOCIIPOU3BEACHUE (PEMpPOAYKIIHS), HACIEACTBEHHOCTD,

U3MEHYUBOCTb, HSHEPro3aBUCUMOCTb, POCT U pPa3BUTHE,
YpOBHEBas OpraHU3aIHs;
cOpMHUPOBAaHHOCTh ~ YMEHHUSI  PACKpbIBaTh  COJCpIKAHHE

OCHOBOTIOJIATAIONIUX OHOJIOTHYECKUX TEOPHA W THIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAllMOHHOW, 3BOJIOIMUOHHOM,
MIPOUCXOKICHUS KU3HU U YEJIOBEKA;

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

! YKa3blBaOTCA IMYHOCTHBIE U meTanpeameTHble pesynbTaTthl 3 PrOC COO (B nocneaHen peagakumm ot 12.08.2022), popmupyemsbie obuieobpasoBaTesibHOM ANCUUNANHON

2,CI,Mcu,MnnMHaprle (npeameTHble) pe3ynbTaTbl yKa3biBatoTca B cooTBeTcTBMM ¢ PFOC COO (B nocnegHeit pegakumm ot 12.08.2022)




pacCMaTpUBACMBIX SABJICHUAX,

- BHOCUTb KOPPEKTHBBI B JICSITEIBHOCTb, 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;

- BBISIBJISITH MIPUYUHHO-CJICICTBCHHBIE CBSI3U "
aKTyaJIM3UPOBaTh 3a/1a4y, BBIJIBUTaTh THUIIOTE3y €€ PEIICHHS,
HaXxOIWTh  apryMEHTBl  JUIA

YTBEPKACHHM, 3a1aBaTh [TapaMeTpbl U KPUTEPUU PEILICHNUS;

JOoKa3aTcJIbCTBa CBOHX
- AHAIM3UPOBATH IOJYYCHHBIC B XOJ€ PCHICHUA 3aJdadu
PE3yIbTaThl, KPHUTHYECKHW OLCHHUBATH HNX JOCTOBCPHOCTD,
IIPOTHO3UPOBATh U3BMCHCHHUE B HOBBIX YCIIOBUAX,

-  YMETb NEPCHOCUTH IIO3HABATCIIBHYIO U
IIPAKTUYCCKYIO obnactu KHUBHEACATCIIBHOCTH,

- YMCTb HUHTCIPUPOBATH 3HAHUA W3 PA3HBIX NIPEIMETHBIX

3HaHUA B

obOnacreii;
- BBIABUTATh HOBBIC HJCH, IIpe/laraTh OPHUTHHAJIbHBIC
MOJXOJIbI U PCIICHUS;

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

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

$IBJ'I€HHI>1; opraHusaliii W HOPOBCACHUS OHOJIOTHYSCKOTO
OKCIICPpUMCHTA, BBIJIBUKCHU A THUIIOTE3, BBIABJICHU S
3aBHCHUMOCTH MCKIY HCCIICAYCMbIMHU BEINM4YnHaMU,

00BsCHEHUS! TOJYYEHHBIX PE3yNIbTaTOB U (HOPMYJIUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYYHBIX IOHATHH, TEOPUH M

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

OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHWU3MOB, BHJIOB,
OMOTEOIIEHO30B M JKOCHCTEM; OCOOCHHOCTH IMPOIIECCOB
oOMeHa BEIIECTB H TPEBPAIICHUS HSHEPTUU B  KIETKE,
(doTOCHHTE3a, IUIACTUYECKOTO W JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHT03a, MEH03a, OIJIOJOTBOPCHHUS, Pa3BUTHUS H
Pa3MHOXKCHHS, WHIUBUAYAJIBHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAHHUE, €CTECTBEHHOTO
oTOopa, BHI000pa30BaHusl, IPUCTIOCOOICHHOCTH OPraHU3MOB

K Cpcac O6I/ITaHI/I${, BIWAHKA KOMIIOHCHTOB OKOCUCTECM,

AHTPOINIOTCHHBIX ~ M3MEHEHHH B  JKOCHUCTEMaxX  CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U MPEBPALICHHE YHEPIUU B
6uocoepe;

C(i)OpMI/IpOBaHHOCTL YMCHUA PCIIATh OMOJIOTHUYECKHUE 3aJa4l,
COCTABJIATH TCHOTUIIMYCCKUEC CXCMbl CKpPCHIMBAHUA  JJIA
pa3HbIX THUIIOB HACJICAOBAHUSA TPU3HAKOB Yy OPraHU3MOB,
COCTABJIATh CXEMbI IICPCHOCA BCIICCTB MU OHCPIrUU B




AKOCUCTEMaXx (LM MUTaHUs, HUILIEBbIE CETH)

OK 02.
Hcnonp3oBats
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHayu3a u
MHTEpIpETANU
nHpopmaluu u
nH(pOpMallMOHHbIE
TEXHOJIOTUH JUIS
BBITIOJIHEHUS 3a7a4
npodecCHoHaTBHOM
NeSITeNIbHOCTH

B o0s1acTH HEHHOCTH HAYYHOI0 MO3HAHUSA:
- copMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U OOIIECTBEHHON
MIPaKTHKH, OCHOBAaHHOTO Ha JUanore KYJIBTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa B

IIOJIMKYIBTYPHOM MHUPE;

- COBCPHICHCTBOBAHHEC SI3LIKOBOM M YUTATEIILCKOU KYJIBbTYPbI
KakK CpeICTBa BSaHMOﬂefICTBI/IH MCXKAY JIOJbMHU W TIO3HAHUA
MHpA;

- OCO3HaHWE IIEHHOCTH HAYyYHOW NEATeIbHOCTH, TOTOBHOCTH
OCYILIECTBIISITh MIPOEKTHYIO u HCCJIEIOBATENBCKYIO
JeSITeNIbHOCTh MHIUBUYAIbHO U B TPYIIIE;

OBnazneHue yHUBEPCAIBHBIMU Y4€OHBIMH II03HABaTEIbHBIMU
NEUCTBUSIMU:

B) padora ¢ undgopmanuei:

- BJIaJIeTh HABbIKAMU MOJYYeHUsS] HHPOPMAIIUN U3 UCTOUYHUKOB
pa3HbIX THIIOB, CaMOCTOSATEIbHO OCYILECTBISATh TIOMCK,
aHaJIM3, CHCTEMAaTU3alli0 U HMHTEpHpeTanuio WHbOpMaluu
Pa3IUYHBIX BUJIOB U (POPM MpEACTABICHUS;

- co3JaBaThb TEKCThl B pa3iMYHBIX (opmMaTax € Y4eToM
HazHaueHUs MHGOpMAIMU U IIeNIeBOM ayAMTOPHH, BHIOHpas
ONTUMABHYIO (HOPMY TIPECTABICHUS U BU3YallU3allH;

- OIIEHUBATh JOCTOBEPHOCTD, JIETUTUMHOCTh MHPOPMAIHH, €€
COOTBETCTBUE MTPABOBBIM M MOPAIbHO-3TUYECKUM HOPMaM;

- WCIIOJIb30BaTh CpelcTBa UHGOPMAITMOHHBIX u
KOMMYHUKAI[MOHHBIX TEXHOJOTUW B PEIIEHUH KOTHUTUBHBIX,
KOMMYHUKaTUBHBIX ¥ OpPraHM3allMOHHBIX  3aJady ¢

chOpMUPOBAaHHOCTh ~ YMEHHH  KPUTHUYECKH  OIICHUBATH

UHPOpMALUIO OHOJIOTHYECKOTO COJAEPKaHMs, BKIHOUYAIOIIYIO
3HaHUS U3 HUCTOYHUKOB

ICCBAOHAYYHBIC Pa3JIMYHBIX

(cpencTtBa MmaccoBoil uWH(MOpPMAIMU, HAYYHO-TIOMYJSPHBIC

MaTepuaibl);  UHTEPHPETUPOBATh  ITHUYECKUE  ACHEKTHI

COBPEMEHHBIX HCCJEJIOBAaHWM B OHOJIOTHHM, MEIUIIMHE,
OMOTEXHOJIOTUH; pacCMaTPUBATh TJI00ATBHBIE YKOJIOTHUUECKHE
poOJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH TIO OTHOIICHUIO K
HUM COOCTBEHHYIO TIO3HUIINIO;

COOCTBEHHBIC

cooOmmenuss  Ha

c(hOpMUPOBAHHOCTh  YMEHHI

YCTHBIC

CcOo3J1aBaThb
IIMCbMCHHBIC u OCHOBC
OHoJoTrMYecKOM I/IH(bOpMaI_[I/II/I N3 HCECKOJIBKMX HCTOYHHKOB,

I'PaMOTHO HCIIOJIb30BAThH MOHSITUHHBIA arrapar ouoJsiornu




coOII0ICHIEM TpeOoBaHUI SPrOHOMHMKH, TEXHUKHU
0€3011aCHOCTH, THTHEHBI, PecypcocOepexeHus, MpaBOBbIX WU
ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHON 0€30MacHOCTH;

- BJIAICTb HAaBbIKaMHU pacCliO3HABaHUA W 3alllUThI HH(bOpMaHHH,

nHGOPMAITMOHHOHN 0€301TaCHOCTH JIMYHOCTH

OK 04. OdpexruHO

B3anMMOJICHCTBOBATh
u pabortatb B
KOJIJICKTUBE it
KOMaHJIe

- TOTOBHOCTb K CaMOpPa3BUTHIO, CaMOCTOATEIBHOCTH H
CaMOOIIPEIETIEHHUIO;

-OBJIQJICHUE HaBBIKAMH yueOHO-UCCIEeI0BATENBCKOM,
MPOEKTHOM U COIMAJIbHOM JIEATEIIbHOCTH;

OBjajieHHe  YHMBEPCAJbHBIMM  KOMMYHUKATHBHBIMHU
AefCTBUAMMU:

0) coBMeCTHAas 1eITeJIbHOCTD.

- TIOHUMaTh W HCIOJB30BAaTh MPEHMYIIECTBA KOMAHJIHOW H

WHIMBHUIYATBHOW paOOTHI;

- MIPUHUMATD LEeH COBMECTHOM JEeSITEeNTbHOCTH,
OpraHM30BBIBATb U KOOPAWHUPOBATH JACWUCTBUA 1O €€
JNOCTHIKEHHUIO: COCTaBJATh IUJIaH JEWUCTBUM, pacnpeiensiTh

pOJIK C y4eTOM MHEHHMH YYaCTHHKOB OOCYKIaTh Pe3yabTaThl
COBMECTHOM paboThI;

- KOOPIMHHPOBAaTH U BBINOJHATH pPabOTy B  YCIOBHSX
peasibHOTO, BUPTYAJIBHOTO u KOMOMHHUPOBAHHOTO
B3aUMO/ICHCTBUS;

- OCYILECTBISITh IMO3UTHUBHOE CTPATErMYECKOE MOBEACHUE B
Pa3IUYHbIX NPOSBIIATH ~ TBOPYECTBO U

BOO6pa)KeHI/IC, OBITH HMHHUIIMAaTUBHBIM

CUTyaluiX,

Osiaaaenue
JeliCTBHSIMU:
I') NPUHATHE ce0sl M APYTUX JIKO/Ieii:

YHUBEPCAJIbHBIMH peryJIsiITHBHbIMH

- IpPUHUMATh MOTHMBBI W apryMEHTHl JPYTUX JIIOJAeH mpu

AHAJIN3C PE3YJIbTATOB ACATCILHOCTH,

HpI/IO6p€T€HI/I€ OIlbITa TMPUMCHCHHA OCHOBHBIX MCTOIOB
HAay4YHOT'O IIO3HAaHWA, HCIOJIB3YEMBIX B OHOIOTHH:
Ha6JIIOI[€HI/I$I U OIMCaHHA JKXHMBBIX CHCTECM, IPOLCCCOB U

SIBJIGHI/II\/'I; opraHusaliii W HOPOBCACHUS OHOJIOTHYSCKOTO
OKCIICPpUMCHTA, BBIJIBHKCHUA THUIIOTES, BBIABJICHU S
3aBUCHUMOCTH MCKIY HCCIIEAYEMbBbIMU BCJIMYNHaAMU,

00BsACHEHUS TIOJYYEHHBIX PE3YyNIbTaTOB U (HOPMYIUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYYHBIX INOHSATHN, TEOPUA U
3aKOHOB
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- IPU3HABATh CBOE MIPABO M MPABO JIPYTUX JIO/IEH HA OMINOKH;

- pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MHP C MO3HILUHU JPYTOTO
YEJIOBEKa

OK 07.
ConeiicTBOBATH
COXPaHEHUIO
OKpYyKaromen
CpeIIbl,
pecypcocOepekeHH
10, IPUMCHATH
3HaHUsA 00
HU3MCEHCHUH KiInMara,
IIPHUHIMAIIBI
OEepEeKITUBOTO
MIPOU3BO/JICTBA,

3¢ HeKTUBHO
JNEUCTBOBATL B
Ype3BbIYANTHBIX
CUTYaIUSIX

B o6s1acTH 3K010rMYE€CKOr0 BOCIMTAHUSA:

- c(OPMHPOBAHHOCTH IKOJIOTUIECKOHN KyIbTYpPbl, TOHUMAHHE
BIUSHUS  COLMAJIbHO-D)KOHOMHUYECKHMX  IPOLIECCOB  Ha
COCTOSIHME TMPUPOJHOW M COUHAIBHON Cpeapl, OCO3HAHHE
100aTbHOTO XapaKTepa IKOJIOTHUECKUX MPOoOIeMm;

- IUNIAHWUPOBAHUE U OCYILIECTBIICHNE JACUCTBUI B OKPYXKarOLIEH
Cpele Ha OCHOBE 3HAHMUA IEJIed YCTOWYMBOIO DPa3BUTHS
YeJI0BEYECTBA;

aKTUBHOE JIeHCTBHIA,
OKpYKarollen cpene;

- YMEHHE MPOTHO3UPOBaTh HEOIArONPUATHBIE FKOJIOTUYECKUE

MOCJIEACTBUS MPEANPUHUMAEMBIX JNEUCTBHUM, MPEIOTBpaIlaTh

HCIIPpUATHC IMPUHOCAIIUX Bpea

UX;

- pacuipeHue OIbITa JIEATEIBHOCTH  KOJIOTHYECKOM
HaIpaBJICHHOCTH;

- OBJAJCHME  HaBBIKAMH  Y4eOHO-HCCIIEI0BATEIIbCKOM,

HpOCKTHOﬁ n COI_[I/IaJIBHOfI JCATCIIBHOCTH

c(OpMHUPOBAHHOCTh YMEHUSI IPUMEHSTH MOJy4YE€HHbIE 3HAHUS
JUIsl OOBSICHEHUSI OMOJIOTMUYECKUX IPOLECCOB U SBJICHUM, IS
HNPUHATHS IPAKTUUYECKUX PEIICHUI B MOBCETHEBHOM U3HU C
nenbto  obecrieyeHus 0€30MacHOCTHM CBOErO 370POBBbS U
30POBbsl OKPYKAIOUIMX JIIOJEH, COONIONEHHsSI 3740POBOTO
00pa3a >KHM3HH, HOPM I'PAaMOTHOTO TIOBEJICHUSI B OKpYXKaroIen
MPUPOIHON cpene; MMOHNUMaHHe HEOO0XOAUMOCTH
UCIIOJIb30BAHUSl JIOCTHKEHUH COBpEMEHHOM OHOJOTUU U
OMOTEXHOJIOTHUH Ul PallMOHATBHOTO IPUPOIOTIOIH30BAHUS

[1K1.2 ITpumensTh
HOPMBI MpaBa s
pelieHus 3a1a4 B
npodeccruoHaIbHON
NEeSATENbHOCTH

- IOHUMAaTh U IPUMEHATh HOPMBI IIPaBa JUIsl PEIICHUs 33/1a4 B
npodeccuoHAIBHON 1eATEIbHOCTH

- YMETb UCIIOJIb30BaTh HOPMBI IIpaBa IS pCHICHUS 3a/1a4 B
HpO(i)eCCI/IOHaHBHOfl ACATCIIbHOCTU HAa YPOKax OuoJioruu
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2. CTPYKTYPA Y COJAEPX KAHUE OBIIEOBPA30OBATEJIbHOM JUCIUILIUHBI

2.1. O0beM JUCHUILINHBI U BU/bI y4eOHOH padoThl

Bua yueoHoii paboTbl

O0BeM B yacax

MakcumaJibHasi y4eOHasi HArpy3Ka 41

B T.4. CAMOCTOATEIbHAs paboTa

Oos3aTebHAsl ayANTOPHAs yyeOHAsi HATPYy3Ka 39

B T.4.

OcHoOBHOE coep:KaHue 37

BT. U..

TEOpPETHYECKOE 00yUeHne 21
B T.4. MPO(HeCCHOHATFHO-OPUEHTHPOBAHHOE COJICPIKaHUE 4

MPaKTUYECKHUE 3aHITH 12
B T.4. IPO(hECCHOHAIBHO-OPUEHTUPOBAHHOE COEPIKaHUE 12

nabopaTopHbIe 3aHATUS 4
B T.4. MPOECCUOHATBHO-OPUEHTHPOBAHHOE COICPKaHUE 4

IIpome:kyTOouHAs aTTecTaNMs (324€T) 2

Hanuuue nHaMBUIYa IbHBIX POEKTOB 2
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2.2. TemaTuyeckuii jIaH 1 CodepiKaHue TUCIHUIIJINHBI

HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe U NpodeccCHOHATbHO-OPHMEHTHPOBAHHOE), O0bem | ®opmupyembie
pa3esioB U TeM JIadopaToOpHbIEe U NMPAKTHYECKUE 3aAHATHS, IPUKJIATHON MOAYJIb (IPY HAJTMYHH) 4YacoB | KOMIIETEHUHH
1 2 3 4

Paznen 1. Knerka — cTpyKTYpHO-()YHKIIMOHAJILHAS €IMHULIA KUBOTO 9
Tema 1.1. OcHoBHoOe coJep:kaHue 1 OK 2
buosorus kak Teoperuyeckoe odyueHue: 1
Hayka. O6mas CoBpeMeHHbIE 0Tpaciy OHMOJOTUUECKUX 3HaHUH. CBA3b OMOJIOTUM C IPYTUMU HayKaMu: OMOXUMUS,
XapaKTePUCTHK |Guodusuka, OnoHuKa, reHoreorpadus u ap. Posb u mecto 6nosoruu B popMHpoBaHUHN COBPEMEHHOMN
a JKU3HU Hay4yHOU KapTHUHBI MUpa. Y POBHU OpraHU3aIiy kuBoil Marepuu. OO0I1as XxapakTeprCcTHKa KU3HH, CBOIICTBA

JKUBBIX CUCTEM. XHUMHUYECKHI COCTaB KJIETOK
Tema 1.2. OcHoOBHOE coep:KaHue 5 OK-1
CtpyKTypHO- Teopernyeckoe o0yueHue: 2 OK -2
¢ynkuuonaabH | Kirerounast reopus (T. [lIBann, M. Illneiinen, P. Bupxos). OCHOBHBIE MOJIOKCHHS COBPEMEHHOM OK-4
asl OPraHu3aluA | KJIETOYHOU TEOPHUH. THUIIbI KIETOYHON OPraHU3alnu: MPOKAPUOTUUECKUN U DYKAPUOTUYECKUMN.
KJIeTOK OIHOKJIETOYHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. CTpOECHHE MPOKAPUOTHYECKOU KiIeTKH. CTpoeHue

IYKapUOTHYECKOU KieTKU. Hekmerounpie (hopMbl )KU3HH (BUPYCHI, OaKTEpHOQari)

JlabopaTopHble 3aHATHA: 1

[IpuoOperenue omnbITa NPUMEHEHHS] TEXHUKA MUKPOCKOIIUPOBAHUS MIPH BBITIOJIHEHUU J1A00PATOPHBIX

pabor:

JlaGopaTopHas

1. JlaGoparopnas pabota «CTpoeHue KIETKH (pacTeHus, )KUBOTHBIE, TPUOBI) M KIIETOUHBIE BKIFOUYEHUS
(Kpaxmail, KapOTHHOUIBI, XJIOPOILJIACTHI, XPOMOTLIIACTHI )»

[ToarotoBka MUKpOTIpEnapaToB, HAOIIOACHHUE C TOMOIIBI0O MUKPOCKOTIA, BBISIBJICHUE PA3IUUUI MEKITY

M3y4aeMbIMU 00BbEKTaMU, POPMYITHPOBAHUE BHIBOJOB

IIpakTnuyeckune 3aHATHA: 2

BupycHble u GakTepuanpHbie 3a001eBanus. O0IIKe TPUHIUITBI UCIIOJIB30BAHUS JIEKAPCTBEHHBIX BEIIECTB.

OcobeHnHoCTH TPUMEHEHUS aHTUOMOTHKOB. [IpencTaBienne yCTHBIX COOOIIEHUH C pe3eHTaIHeH,

MOJTrOTOBJIEHHBIX O MEPEYHIO UCTOYHUKOB, PEKOMEHAOBAaHHBIX MPENO/IaBaTeeEM
Tema 1.3. OcHoBHOe conep:xaHue 1 OK-1
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CTpyKTypHO- Teoperudeckoe od0yueHue: 1 OK -2
¢pynknuonaabn | XpomocomHas Teopusi T. Moprana. Ctpoenue XxpoMocoM. XpOMOCOMHBIN HA0OP KIIETOK, TOMOJIOTHYHBIE
ble (PAKTOPbI HErOMOJIOTHYHBIE XPOMOCOMBI, FaINIOUIHBIN U AUTUIOuAHBIH Habop. Hyxiennossie kucnote: JTHK, PHK
HACJIEACTBEHHOC | HaXOXJIEHHUE B KJIETKE, UX CTPOCHUE M (PyHKINU. MaTpHUYHbIE MPOLIECCH B KJIETKE: PEIUIHKAINs, ONOCHHTE3
T Oenka, perapanus. ['eHeTHYEeCKUiT KO 1 €ro CBOMCTBA
Tema 1.4. OcHoBHOE conepxaHue 1 OK-2
OOmen BemectB | Teopernyeckoe o0yuenmue: 1
U npeBpameHue | [lonstre MeTaboau3M. ACCUMWISALINS U TUCCUMUIALINS — BE CTOPOHBI MeTaboau3ma. Tumbsl oOmMeHa
JHEPruu B BEILECTB: aBTOTPOPHBIN U reTepoTpodHBIN, a3poOHBIN 1 aHa3poOHBIH. [TnacTuueckuit oOmMeH. POTOCHHTES.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHOBHOE coep:KaHue 1 OK -2
Ku3HeHHBIH Teopernueckoe o0yuyeHue: 1 OK-4
IUKJ KJIETKH. Knetounslii uki, ero nepuoapl. MUTO3, €ro CTaauu 1 MPOUCXOASIINE MPOLecChl. buonorunueckoe
MuTto3. Meiio3 3HaYeHue MuTo3a. Meiio3 u ero craauu. [loBenenue xpomocom B Meito3e. Kpoccunrosep. buonoruueckuit

CMBICII M€el03a
Paznea 2. CTpoenne 1 PyHKIMH OPraHu3Ma 9
Tema 2.1. OcHOBHOE cojlep:KaHue 1 OK-2
Ctpoenue Teopernueckoe o0yueHune: 1 OK-4
opranuzma MHOTOKJIETOYHbIE OPTaHU3Mbl. B3aMOCBSI3b OPraHOB U CUCTEMbI OPraHOB B MHOTOKJIETOUHOM OpraHu3Me.

I'omeocTa3 opranusma u ero nojaepKkaHue B

MIPOLIECCE KU3HEACATETHbHOCTH
Tema 2.2. OcHoBHOE coaepkaHue 1 OK-2
DopMbl Teopernyeckoe o0yuenue: 1
Pa3MHOKEeHHUsI ®dopmbl pa3MHOXKEHHsI OpraHu3MoB. becrnosioe u nosioBoe pazMHokKeHHe. Bubl 6ecronoro pa3MHOXKEHHUS.
OpPraHu3MoB ITonoBoe pazMHokeHHE. I'amMmeTorenes y xuBOTHbIX. Criepmarorenes u ooreHe3. CTpoeHHE MOJIOBBIX

kieTok. Omio0TBOpeHue
Tema 2.3. OcHoBHOe coaepkaHue 1 OK-2
OnTorenes Teopernueckoe o0yuenue: 1 OK-4
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pacreHuii, NunuBuayaibHOE pa3BUTHE OPraHU3MOB. DMOpUOTeHes U ero craauu. [locTaMOpHOHATBHBIN IEPHOI.
JKUBOTHBIX U Craauu nocTaMOpHOHATIBHOTO PAa3BUTHS Y )KUBOTHBIX H yenoBeka. [IpsiMoe u Hempsimoe pa3BHUTHE.
YyeJioBeKa buonoruueckoe crapenue u cMepTb. OHTOr€HE3 pacTEHUI
Tema 2.4. OcHoBHOE coep:kaHue 2 OK -2
3axonomepHocT | Teoperuueckoe o0yueHue: 1 OK-4
U HacjieAoBaHUA | OCHOBHBIE OHATHS FT€HETUKU. 3AKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHsl I'. Menens

(MoHOTHOpPHIHOE ¥ OTUTHOPHUIHOE CKpelBaHue). B3anumoeiicTBre reHoB

IIpakTnuyeckue 3aHATHSA: 2

Pemenue 3a1auy Ha onpe/esieHne BEpOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX PU3HAKOB [P MOHO-,

J1-, IOJIMTUOPUAHOM M aHAJIU3UPYIOIIEM CKPELIMBAaHUH, COCTaBICHUE TEHOTUITMUYECKUX CXEM

CKpEeIMBaHUS
Tema 2.5. OcHOBHOE coep:KaHue 3 OK-1
CuenJienHoe Teopernueckoe o0yueHue: 1 OK -2
HacJie0BaHHue 3akoHbl T. Moprana. CuemieHHOe HaclleI0BaHWE T'€HOB, HapylleHue cueruienus. Hacnenosanue
NPHU3HAKOB MIPU3HAKOB, CLEIUIEHHBIX ¢ oJoM KoHTposibHas padoTta 1

IIpakTHYecKkue 3aHATHSA: 1

Pemenue 3ana4 Ha onpenesieHne BEPOATHOCTH BOZHUKHOBEHUS HACJIEACTBCHHBIX IPU3HAKOB IIPH

CLICTUICHHOM HACJIEIOBAHNH, COCTABICHHE FCHOTUITNYECKUX CXEM CKPEIIMBAHM
Tema 2.6. OcHOBHOE cojlep:KaHue 1 OK-1
3akonomepHocT | Teopernueckoe o0Oy4yeHHe: 1 OK -2
" N3MeHUnBOCTh IPU3HAKOB. BUbI N3MEHUNMBOCTH: HACIIEICTBEHHAs U HEHACIIEACTBEHHAsA. 3aKOH OK-4
U3MEHYHBOCTH | TOMOJIOTHYECKUX PSI0B B HacieacTBeHHOM u3MenunBocty (H.M. BaBunoB). MyraunonHas teopus

M3MEHUYMBOCTH. BHUIpl MyTannii 1 IpUUYMHBI UX BOBHUKHOBEHUA. KaproTun denoseka. HacnencrseHHble

3a00JIeBaHMs YeIoBeKa. | 'eHHbIe U XpOMOCOMHBIE 00JIe3HU uesioBeKa. bose3nu ¢ HaciaeCTBEeHHOM

IIPEPACIIOIOKEHHOCTHI0. 3HAYE€HNE MEIULINHCKOM T'€HETUKHU B IPEJOTBPALICHUN U JICUEHUN T€HETUYECKUX

3a00JIeBaHMI YeJI0BEKa
Pa3nea 3. Teopus 3Bo/ronMu 3
Tema 3.1. OcHoBHOE coepxaHue 1 OK -2
Hcropus Teopernueckoe o0yuenue: 1 OK-4
IBOJIIOIHOHHOTO | [TepBrie sBomtoronHbIe KoHUenuuu (XK.b. Jlamapk, XK.JI. Brogdon). IBomonnonnas teopus Y. /lapsuna.
YUYeHHS. CuHTeTn4ecKast TEOpHsI BOJIIOLMY U €€ OCHOBHBIE MOJIOKEHUS.
MuxkposBosonu | MukposBomronus. [lomyssinus Kak s1eMeHTapHas €AMHUIIA YBOTIONUH. [ eHETHYECKIEe OCHOBBI ABOJIIOIHH.
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| OneMeHTapHbIe (PAaKTOPBI ABOJIOIMU. EcTecTBeHHBIN 0TOOP — HANIPABIIAIOMIMNA (PAKTOP 3BOIOLUH.

Bunoob6pa3oBanue kak pe3yabTaT MUKPOIBOJIOLUH
Tema 3.2. OcHoBHOE coep:kaHue 1 OK -2
Maxkpossoaoun | Teopernueckoe o0yueHnmue: 1 OK-4
f. Maxkpoasosmtonusi. @opmbl 1 0CHOBHbIE HanpasieHust MakpolBoJiouuu (A.H. Cesepuos). [Tytu
BosnukHoBenne | noctmxeHus OHosoruueckoro nporpecca. Coxpanenue 6Mopa3HooOpasus Ha 3emiie.
U pa3BHUTHE I'umore3sl 1 TeOpHH BO3HUKHOBEHUS KM3HU Ha 3emite. [losBiIeHne nepBhIX KIETOK U MX SBOJFOIIHSL.
KH3HU Ha 3eme | [IpokapHOTHI U SyKaprOThI. [IPOMCX0KIEHIE MHOTOKIETOYHBIX OPraHM3MOB. BO3ZHMKHOBEHHE OCHOBHBIX

L[ApPCTB 3YKapHUOT
Tema 3.3. OcHOBHOE coiep:KaHue 1 OK -2
IIpoucxoxnenne | Teopernyeckoe odyuenme: 1 OK-4
Yye10BeKa — AHTpoIoJIOTHS — HayKa 0 yesnoBeke. CucreMaTiHueckoe NoJioxkeHue yenaoneka. CXo/ACTBO M OTIIMYUS
aHTpoOIoOreHe3 YeJloBeKa ¢ )KMBOTHBIMHU. OCHOBHBIE CTa/IMM aHTPOTIOT€HEe3a. DBOJIIOLIMS COBPEMEHHOTO YeI0BEeKa.

YenoBeueckue packl U UX €IMHCTBO. Bpems u myTu pacceneHus yesnoBeka o MiaHere.

[Iprcnoco6aeHHOCTD YeI0BEKa K Pa3HbIM YCIOBHSIM CPEbl
Paznen 4. Jxonorus 8
Tema 4.1. OcHOBHOE co/lep:KaHue 1 OK-1
JkoJiorudyeckue | Teopermuyeckoe o0yueHue: 1 OK -2
(paxkTOpbI M Cpenbl 0OuTaHMs OPraHU3MOB: BOJHAs, HA3EMHO-BO3/IyIlIHAsA, IOYBEHHAs, BHYTpHOpraHu3MeHHas. Ou3nko- OK-7
cpeabl JKU3HU XUMHUYECKHE 0COOEHHOCTH cpell 00MTaHus opranu3mMoB. [lpucnocoOnenus opraHu3MoB K AKHU3HH B Pa3HBIX

cpenax. [lonstue sxonoruyeckoro ¢pakropa. Knaccudpukanus skonornyeckux paxkropos. [Ipasuio

munumyma 0. JIubuxa. 3akon TonepantHoctu B. Hlendopaa
Tema 4.2. OcHOBHOE cojlep:KaHue 2 OK-1
Homyasinus, Teopernueckoe o0yuenue: 1 OK-2
cooduecTBa, DKosornyeckas XapakTepuCTUKa BUAa U NOMYISILMU. DKOJIOTHYECKask HUIIA BU1A. DKOJOTHUECKUE OK-7
IKOCHCTEMBbI XapakTepucTuku nomyasuu. CoooOluiecTBa 1 3kocucTeMbl. brorienos u ero ctpykrypa. CBsizu MeX1y

opranuzMamu B 6noreHo3e. CTpyKTypHble KOMIOHEHTBI 3KOCHCTEMBI: IPOIYLIEHThI, KOHCYMEHTHI,

penyueHTsl. KpyroBopot BemecTB 1 MOTOK 3HEPTHU B 3kocucTeme. Tpoduueckre ypoBHU

IpakTuyecKne 3aHATHS: 1

TpO(pI/IquKI/Ie OCIu U CETH. OcHOBHBIC TTIOKa3aTeIN SKOCUCTEMEL. buomMacca u MpoaAyKIUs. DKOJIOTHYECKHE
nupaMHu bl YMCCII, Ouomacchl 1 OHCPIUH. HpaBI/IJ'IO nUupaMuabl SHEPTUH.
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Pemenne IMPAKTUKO-OPUCHTHPOBAHHBIX PACUCTHBIX 3aI[aHHI>'I 110 NCPCHOCY BCUICCTBA U SHCPIrUn B
HKOCHUCTEMAX C COCTABJICHHUE TPOPUUECKHX LIETIeH U MUpaMul OMOMacChl U YPHEPTUU

Tema 4.3. OcHoBHOE colep:kaHue 1 OK-1
Buocdepa - Teopernueckoe o0yueHue: 1 OK-2
rjao00anbHas Bbuocdepa — xxuBast o6onouka 3emin. Passutue npencrasienuii o bmocdepe B Tpynax B.M. Bepraackoro. OK -7
akojioruveckass | Obmactu Ouocdeps! 1 ee KOMIOHEHTHI. JKHBoE BemecTBo 6uocdeps! U ero GyHKINH.
cucremMa 3aKOHOMEPHOCTH CyllecTBOBaHUs 6nocdeprl. OcobeHHOCcTH Ouochepsl Kak r100anbHOM 3KOCUCTEMBI.

JlmHamuveckoe paBHOBecue B Onocdepe. KpyroBopoTsl BemecTB 1 OMOT€OXUMUYECKHUE IIUKITBI.

['mo6anpHBIE SKONIOTHYECKUE TPOOIEMBI COBPEMEHHOCTH
Tema 4.4. OcHoBHOE coep:kaHue 2 OK-1
Bausinue Teopernueckoe o0yueHue: 1 OK-2
AHTPONOTEeHHBIX | AHTPOIOTEHHBIE BO3/ICHCTBUS Ha Onocdepy. 3arpsi3HeHus KaKk BUJI aHTPOIIOTEHHOTO BO3/ICHCTBUSI. OK-4
(¢pakTopos Ha AHTpoIOTreHHbIe BO3/IeHcTBUS Ha aTMocdepy. BosnelicTBus Ha rugpocdepy. Bo3aeiicTBus Ha aurocdepy. OK-7
ouochepy AHTPOIIOTEHHBIE BO3IEHCTBUSA HA OUOTHIECKUE COOOIIECTBA. I1K1.2

IIpakTHYeckne 3aHATHS: 1

[IpakTuueckoe 3ansTue «OTX0AbI MPOU3BOACTBA»

*B TomM 4ucie npodeccuoHAIbHO-OPUEHTHPOBAHHOE CO/IeP/KAHUE MPAKTHYECKOT0 3aHATHS 1

[IpakTnyeckoe 3ansaTHe «OTX0ABI IPOU3BOACTBa». Ha 0cHOBE (henepanbHOro Kinaccu(puKalMOHHOIO

KaTaJlora 0TXOJ0B OINPeNeNIATh KIacC ONaCHOCTH OTX0JI0OB; arperaTHoe COCTOsIHUE U (U3NYEcKyro Gpopmy

OTXO0JI0B, 00pa3yIOIUXCs B IPOLECCE )KU3HEAEATEIbHOCTH.
Tema 4.5. OcHOBHOE cojlep:KaHue 2 OK-2
Bansinue Teopernyeckoe o0yueHune: 1 OK-4
COMAJILHO- 310pOBbE U €ro cocTaBsitonue. MakTopbl, MOJOKHUTEIBHO U OTPULIATEIBHO BIUSIOIINE HA OPraHU3M 1 OK -7
IKOJIOrHYeCKHX | uenoBeka. [Ipo0ieMa TeXHOreHHBIX BO3/IEHCTBUI Ha 3/10pOBbE YeNOBeKa (3JEKTPOMarHUTHBIE MOJIS, K 1.2
¢$akTopoB Ha ObITOBasi XUMUS, U30BITOUHBIE IIYMBI, paJualys U T.11.). AanTtaius opraHu3zmMa yesioBeka K pakropam
310pOBBE okpyxatoieit cpeapl. [IpuHuumns GopmupoBanus 370poBbecOeperatoiero noseaeHus. Guznueckast
JeI0BeKa aKTUBHOCTh M 3JI0pOBbe. BHOXMMHYEecKHe acleKThl pallMOHAIBHOTO MUTAHUS

JlabopaTopHble 3aHATHSA: 1

JIaGopatopHas paboTa Ha BbIOOD:

1. JlabGoparopHas paboTa «YMCTBEHHask pabOTOCIIOCOOHOCTb)»
OBiaieHre METo1aMu OIpe IeNIeHHs ToKa3aTeNel yMCTBEHHON paboTOCIIOCOOHOCTH, 00BICHEHHE
MOJIy4EHHBIX Pe3yabTaToOB U (GOPMYIUPOBAHUE BBIBOJOB (ITMCHMEHHO) € MCIIOJIb30BAaHHUEM HayUHBIX
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MIOHSATUN, TCOPUN U 3aKOHOB
2. JlabGopatopnas pabora «Bnusaue abnotndeckux (pakropoB Ha 4eaoBeKa (HU3KKE U BHICOKHE
TEMIIEPATYPHI)»
N3yueHre MexaHU3MOB aJaNTalliy OpraHu3Ma 4eJI0BeKa K HU3KUM M BBICOKHM TeMIIepaTypam U
00BsICHEHHUE MOJTyYSHHBIX PE3YIIbTATOB U (OPMYIHPOBAHUE BBHIBOJIOB (TMCBMEHHO) C UCTIOIh30BaHUEM
Hay4YHBIX [IOHATHH, TEOPUI U 3aKOHOB

*B ToM uncie npodeccHoHATLHO-OPHMEHTHPOBAHHOE CO/Iep:KaHue J1a00paTOPHOI0 3aHATHS 1

B kagecTBe TpUTTEPOB, CHUKAIOIINX PadOTOCIIOCOOHOCTD, UCTIOIF30BaTh YCIOBHS OCYIIECTBIICHUS

poQeccHoHAIbHOM IeATENbHOCTH: IIIyM, TEMIIEpaTypa, pu3nyeckas Harpys3Ka u T.1.
IIpodeccuonaTbHO-OPHEHTHPOBAHHOE colep:KaHue (coep:KaHue MPHKJIATHOTO MOTYJIA)
Pa3nea 5. buojiorusi B :Ku3HU 8 OK-1
Tema S.1. OcHoBHOE conepxaHue 2 OK-2
Buortexnosnorun | TeopeTuuyeckoe coaepikaHue: 1 OK-4
B JKH3HH broTexHoN0THA Kak Hayka U pou3BoACTBO. OCHOBHBIE HANIPABIICHHUS COBPEMEHHOM OMOTEXHOJIOTHH. 1 MK 1.2
KaKIoro Metonasl 6noTexHoorud. OObLEKTHI OMOTEXHOIOTHN. DTHKA OMOTEXHOJIOTHYECKUX U T€HETHUYECKUX

sKcriepuMeHToB. [IpaBuia norcka u aHanu3a OMO3KOJIOTrHUYecKOr HHGOPMAIIUU U3 PAa3INYHBIX HCTOUHUKOB

(mayuyHas ¥ yueOHO-Hay4dHas TUTEpATypa, CpeJCTBa MaccoBOM nHMOpMaIuu, ceTh HTEpHET 1 Ipyrue)

IIpakTHYecKkue 3aHATHSA: 1

Keiicbl Ha aHanu3 nHGOPMAIIUU O HAYYHBIX JOCTHXKEHUSX B 00JIACTH M'€HETHYECKUX TEXHOJIOTUH, 1

KJIETOYHOM MHXEHEePUH, MHUILEBbIX OMOTEXHOIOTHiA. 3aluTa Keiica: mpeICTaBIeHUe Pe3yIbTaTOB PEeIICHUs

KEHCOB (BBICTYIUICHHE C MPE3CHTAIMEH)

*B TomM 4ucie npodeccuoHAIbHO-OPUEHTHPOBAHHOE CO/IEPKAHUE MPAKTHYECKOT0 3aHATHS 1
Tema 5.2.1. BHOTeXHOJIOTHH B MPOMbBIIVIEHHOCTH 4 OK-1
Tema 5.2.1. OcHOBHOE cojlep:KaHue 2 OK-2
buorexnosoruu | [IpakTudyecKue 3aHATHS: 2 OK-4
B Pa3BuTre npoMbINIUIEHHONH OMOTEXHOJIOTHUI U €€ MPUMEHEHHUE B KHU3HH YeJIOBeKa, OUCK U aHAJIN3 1 K 1.2
NPOMBIIIEHHOC |y hopmaruK U3 pa3IMYHBIX HCTOYHHMKOB (HaydHas ¥ y4eOHO-HaydHas JHTEPaTypa, CPEACTBA MacCOBOI
™ uHpopManuy, cetb IHTepHET U apyrue)

Keiicbl Ha aHann3 HHGOPMAITH O Pa3BUTHH MPOMBIILIEHHOW OMOTEXHOJIOTHI (10 TpyTImam)

1

3amuTa Keiica: [IpencraBienne pe3ynbTaToB pelIeHUs KEHCOB (BBICTYIUIEHUE C MPE3EHTaLUEN )

Tema 5.2.2. ConuajJbLHO-ITHYECKHE ACHEKTHI OMOTEXHOJIOT Ui
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Tema 5.2.2. OcHoBHOeE colep:xaHue 2 OK-1
Counanbno- IIpakTHYecKue 3aHATHSA: 2 OK-2
ITHYIECKNE DTHYECKHE aCTICKThI Pa3BUTHSI OMOTEXHOJIOTHI U MPUMEHEHUE UX B )KU3HH YEIIOBEKa, TOMCK U aHAJIH3 1 OK-4
ACHEKRTDI _ | mHbOpMalMK U3 Pa3IMYHBIX HCTOYHUKOB (HAy4HAs U y4eOHO-HAYYHAs JIMTEPATYPA, CPEACTBA MACCOBOM I1K1.2
OmoTexHONOrHH nHpopmanuy, cetb IHTEepHET U apyrue)

Keiicbl Ha aHanu3 nHGOpMaK 00 3TUYECKUX aCIEKTaxX pa3BUTHs OMOTEXHOJIOT Ui (10 rpymmnam)

3amura keiica: [IpencraBnenue pe3ynbTaToB pelieHus KeHcoB (BBICTYIUIEHUE C IPE3eHTaluel ) 1
Tema 5.2.3. BUOTeXHOJI0OTMH M TeXHUYECKHE CHCTEMbI 4
Tema 5.2.3. OcHoBHOE coep:kaHue 2 OK-1
buorexnonorun | [IpakTu4yecKue 3aHATHSA: 2 OK-2
H TEXHUYIECKHE | PaspyTHEe OMOTEXHOJIOTHH C MPUMEHEHHEM TEXHHUECKMX CHCTeM (OMonHKeHepus, OnonHpopmaTrka, 1 OK-4
CHCTEMBI OMOHMKA) M MX IPUMEHEHUE B XKU3HH YEJIOBEKA, IOMCK U aHAIN3 MH(POPMAIMH U3 Pa3INYHbIX HCTOYHHKOB IK 1.2

(HayuHas 1 yueOHO-Hay4dHast TUTEpaTypa, CPeICTBa MaccoBOi nHMopMaIyu, ceTb HTepHET U Apyrue)

Keticwl Ha aHanm3 nHOpPMAIMK O Pa3BUTHHA OMOTEXHOJIOTUH C TPUMEHEHHEM TEXHHUECKUX CHCTEM (110

rpymnmnam)

3amura keiica: [IpeacraBienne pe3ynbTaTOB PEIICHUs KEHCOB (BBICTYIUICHHUE C MPE3CHTAITUEH ) 1
IIpomexxyTouHa 2
sl aTTecTalus 3ayer
10 JUCHHILJIMHE
HNua. npoekr 2
Bcero: 41
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3. YCJIOBUS PEAJIMBAIIAU TPOTPAMMBI OBIIIEOBPA3OBATEJBLHOM
JUCIUIIVIMH

3.1. I_L]'Iﬂ peaindanuu nporpaMmsbl JTUHCHHUIIIMHBI 10JIKHBI ObITh NpPpEeAYCMOTPEHLI CJICAYIOIIUE
CIIeHMAJbHbIC MOMCIIICHUSA

Kabuner «buonorum», OCHAIIEHHBIM 0O0OpYyJIOBaHHWEM: MeOenb, OCKA, MEJ, HarjsJIHbIe
nocobuss (KOMIUIEKTHl y4eOHBIX TaONUI, IUIAKaTOB), TEXHUYECKUMHU CpPEICTBAMU OOYUYCHHS:
KOMIIBIOTEP C YCTPOMCTBaMH BOCIIPOU3BEIECHUS 3BYKa, IPUHTEDP, MYJIbTUMEIUA-TIPOEKTOP C IKPAHOM.

MoOunbpHblli  TenedoH wucmonb3yeTcss A noucka uHopmanuu yepe3 HHrepHer
OJIHOBPEMEHHO MPENoJIaBaTesIMU U 00ydaluMucs (OHJIaHOBBIE CIOBAapH, TECThl, BUACOJIEKIUN).
Buneoxamepa MoOuIbHOTO Tesne(oHa MOXKET ObITh MOJE3HOM CTYJEHTaM JUIsl CO3JaHMsl KIUIOB IS
Mpe3eHTalMi U Jpyrux yueOHbIX MPOEKTOB.

[Iporpamma mnpeaycmarpuBaeT (opMar AUCTAaHUMOHHOTO OOYYEHHsT U HCIHOJIb30BaHUE
AJIEKTPOHHOTO OOY4YEeHMsI, AUCTAHIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOIHMM C IEeNbl0 00ecredeHus
CaHUTAPHO-3MUAEMHOIOTHUECKOTO Onaronosyyus, OPENyNpexXIeHUss M HEIOMYyIIEeHUS
pacnpoCTpaHeHUs: OCTPBIX PECIUPATOPHBIX BUPYCHBIX MH(EKINI B 00pa30BaTEIbHOM YUPEXKICHUH,
a Takke oOecredeHus JOCTYMHOCTH W HENPEphIBHOCTH 0Opa3oBaHUS, IOBBIINICHHUS KadyecTBa
o0pa3oBaHUSl B YCIOBMSX CaMOM3OJISIIMM 3a CYET BHEJPEHHS HOBBIX, COBPEMEHHBIX (OpM,
TEXHOJIOTUH M CpeACTB OOy4deHMsI, BKJIOYasl 3JIEKTPOHHBIA 0Opa30BaTeNbHBI KOHTEHT M CETh
HNuTtepher.

IIpu peanusanuu mporpaMMm  Hpo(ecCHOHAIBLHOIO OOpa3oBaHUS C  NPUMEHEHHEM
JIEKTPOHHOIO  OOy4eHHUs, JAUCTAHLIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTHMH  HCHOJIb3YIOTCSA
CIIEAYIOIINE MOJIEIN:

1. TlosHOCTRIO NUCTAHIIMOHHOE OOydeHHEe — OOYyUYarOIIMICS OCBaMBaeT 00pa30BaTEILHYIO
[IporpamMMy MOJHOCTBIO YAQJIEHHO C MCIHOJb30BaHHEM ceTH VHTepHeT, (BCe COLMAJIbHBIC CETH) a
TaKkKe BCe KOMMYHMKallUM C JAPYrMMHM  y4YaCTHHKaMu  0Opa30oBaTeNbHBIX  OTHOILEHHM
OCYILIECTBIISIOTCS TUCTAHIIUOHHO.

2. YacTU4HO IUCTAaHUMOHHOE OOyueHHe — OOy4aroIIMHCS OcBaMBaeT 00pa30BaTEIbHYIO
IIpOrpaMMy YaCTUYHO yJaJIEHHO C MCII0JIb30BaHHeM ceTu VIHTepHeT, (Bce COLMalIbHbIE CETH) a TaKXKe
BCE KOMMYHHUKAIMM C JPYrUMHM YYaCTHMKaMU OOpa30BaTENIbHBIX OTHOIIEHUH OCYIIECTBIISIOTCA
JMCTaHIIMOHHO.

Opranuzanus oOpaszoBaTenbHOro mpouecca ¢ npumenenuem JOT, D0 npeaycmarpusaer
COCTaBJICHUS PEKOMEHJAIMH M MHCTPYKUMH JUuIs OOYYalOIIMXCsl 1O BBIIOJHEHUIO 3aJaHul, B
KOTOPBIX JIOJDKHA OBITh Mpe/CTaBlIeHa MOC/IEA0BATENbHOCTh TAKUX JICHCTBUN Kak:

[ nHpopManus, rae HailTH U MOJIyYUTh 3aJJaHUE;

[ nHpOpManKs O BBIIOJIHEHUE 3aJaHUM;

[ nHpOpMaLKg O HPOXOXKAECHUE 3TANIOB IPOMEKYTOUHON aTTECTAllUU - 3a4€TOB, IK3aMEHOB;

[ oOpaTHas CcBs3b.

Bo03MOXHO co31aHNe KpaTKUX BUI€0 MHCTPYKLIUH.

OOyuaromuecs: BBINOJHAIOT 3aJaHusl, NPEeAyCMOTPEHHbIE 00pa30BaTENbHON NPOrpaMMOH,
IpU HEOOXOIUMOCTH HMEIOT BO3MOXKHOCTb OOpaTHTbCA K THeJarornyeckuM pabOTHUKaM 3a
MIOMOIIIBIO; BCE PE3YIbTAThl 00YUEHHs COXPAHAIOTCSA B MHPOPMALIMOHHON cpefe.

Htorosas aTrecranys, IpOBOJUMAs C UCIIOJIB30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTH, MOXKET MPOBOJIUTHCS B PEKUME BUJCOKOH (EPEHIICBSI3H, B PEKUME KOMIIBIOTEPHOTO
TECTUPOBAHUS, B pe’kuMe oOMeHa (paiiiamu (¢ UCTIOIb30BaHUEM CUCTEMBI JUCTAHIIHOHHOTO
00Oy4eHHUs WIH AJIEKTPOHHOH MOYTHI) MJIM 0OMEHa cOOOIIEeHUsAIMH B (popyMax WM yaTax.
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JlaGoparopus, ocHameHHas OOOpyJOBaHWEM JUIs NPOBEACHUS 3aHATUH: MHUKPOCKOIIBI,
CeKyHIOMEp, TOHOMETp, JlabopaTopHas mocyaa (MpOOUPKH, MOJCTABKH IS MPOOUPOK, MUHIIETHI,
[IECOK, CTYNKM C TI€CTUKaMH, IIPEIMETHbIE U IIOKPOBHBIE CTEKJa, CTEKISHHBIE IaJ0YKH,
IpenapoBabHbBIC UrJIbI, (GUIBTPOBaIbHAs OyMara (cangeTKku), CTaKaHbl) THIEPTOHUYECKUN PacTBOP
xynopuaa Hatpus, 3%-HBIA pacTBOpP MEPOKCHA BOJOPOJA, PAacCTBOp HoJa B HOAMCTOM KalluH,
TIIALEPUH, KITYOHU KapTOQels, JTUCT 3JI0/IeH KaHAJICKOU, IO PSIOMHBI OOBIKHOBEHHOH (PSOMHBI MITH
TOMaTa), JIyK pernyaTblii, pa3BeJCHHbIE B BOJIE IPOKKH);

3.2. UndopmanuonHoe odecrneyeHue peajsn3aluu NporpaMmmel

Jlia peanuzanuu nporpaMmbl Ou6anoTeuHblid (GoHT 00pa30BaTENbHON OpraHU3alu J10JKEH
UMETh TeYaTHblE W/WIM DJIEKTPOHHbIE 0Opa3oBaTe/lbHble W HMH(QOPMAIMOHHBIE PECYPCHI,
PEKOMEHI0BaHHBIE JJISi KCIIOJIb30BAaHUS B 00pa3oBaTEIbHOM IIpOliecce, HE cTaplle MATH JIET C
MOMEHTA HU3/1aHusl.

PekoMeHyemMble nedaTHbIE W3JaHUS [0 pealn3aluu oOI1eo0pa3oBaTeIbHON UCHUILIUHBI
MIpPE/ICTaBJICHbl B METOIUYECKUX PEKOMEHIAINAX M0 OpraHu3alun 00ydeHusl.

OcCHOBHbBIE TeYaTHbIE U3TAHUSA

1.buonorus.10-11xmacc: yaeOHUK a1 cpearero oomiero oopazosanus/B.H. SApeirun(u ap.);
o1 oomielt penaknueit B.H. SIppiruna.-2-e uzn.-Mocksa: M3narensctBo FOpaiit,2022

2.buonorus: yueoHuk u npaktukym mist CI1O/B.H. AApeirun(u ap.);noxa peaaximei
B.H.fpeiruna.-2-e uza.-Mocksa: UznatensctBo FOpaiit,2022

JonmosnurtenpHas sureparypa u UHTepHer — pecypcesbl.
benses JI. K. u nap. buomorus (6azoBeiii ypoBeHb). 10-11 xmaccel. — M: H3maTennbcTBO
[Ipoceenienue, 2020.

Koncrantuaos B.M., Pe3anoB A. I'., ®aneeBa E. O. buosorus: yueOHUK IS CTYA. YYPEKICHUN
cpen. mpod. odpazoBanus / oA pea. B. M. Koncrantunosa. — M., 2014.

www. biology. asvu. ru (Bcst 6uonorus. CoBpeMeHHast OMOJIOTHs, CTaThH, HOBOCTH, OMOJIMOTEKA).

www. window. edu. ru/ window (Eaunoe okHO JocTyma kK 00pa3oBaTEIbHBIM pecypcam)
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4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJIBLHON

JUCIHHUIIVIMHBI

Kontpoas wu

OlleHKA PE3yabTaTOB OCBOCHHS  OOIIEOOpa3oBaTeNbHONW  TUCIUILIMHBI

pPacKpbIBAalOTCS 4Yepe3 IUCLUIUIMHAPHBIE pe3yJbTaThl, HalpaBi€HHbIE Ha (QOpMHUpOBaHHE OOMIMX U
npodeccHOHATBFHBIX KOMIIETSHIINH 10 pa3ziesaM U TeMaM COAEp KaHusl yueOHOTO MaTepuara.

Oomas
KOMIIETeHLIUS

Pasznen/Tema

T oLeHOYHBIX MEPONIPUATHH

Pa3pgea 1. Kierka —
CTPYKTYPHO-
(pyHKIMOHATBLHAS eIUHULA
sKHBOI0

KonTponbhas padora
«MonexynspHbIl ypOBEHb
OpraHu3auK )KUBOTO

OK 02

buonorus xak Hayka. OOrmias
XapaKTePUCTHKA KU3HU

3anosaHeHne TaOIHUIBI C OITMCAHUEM
METOJI0B MUKPOCKOTIMPOBAHHUSI C MX
JIOCTOMHCTBAMH U HEIOCTaTKaMH.
3anosiHeHHe TaOMHIbl «BKia ydeHbIx
B pa3BUTHE OUOJIOTHM»

3anoJIHeHUE CPAaBHUTEITLHOMN TaOIUIIBI
CXOJICTBA Y PA3JIMYMI )KMBOTO U HE
JKHMBOT'O

OK 01
OK 02
OK 04

CrpykTypHO-(yHKIIMOHANIbHAS
OpraHu3anus KiIeToK

OneHnBaemasi JUCKYCCHS IO BOIIPOCaM
JCKIHA

Pa3paboTka MEHTAJILHON KapThI 11O
KJIacCU(UKAINH KIETOK U MX CTPOCHHUIO
Ha MPO- ¥ SYKAPHUOTUIECKUX U TI0
[apCTBaM B MUHU T'PYIIIIax
BrimostHeHue 1 3amuTa 1a00paTOPHBIX
pabor:

«CtpoeHue KJIeTKH (pacTeHus,
JKUBOTHBIE, TPUOBI) M KJICTOUHBIE
BKITIOUCHUS (KpaxMall, KapOTUHOUIBI,
XJIOPOTIIACTHI, XPOMOTLUIACTHI ))»
[Ipaktudeckoe 3anstue. [IpencraBienue
YCTHBIX COOOIICHUH C IPe3CHTAIIUEH,
MIOJITOTOBJICHHBIX T10 TICPEUHIO
UCTOYHUKOB, PEKOMEHIOBaHHBIX
npero/iaBaTesieM

OK 01
OK 02

CtpykTypHO-(YHKIIMOHATEHBIE
(hakTOpbHI HACIIEJICTBEHHOCTH

®DpoHTANBHBIN OMPOC

Pa3paboTka riaoccapus

Pewenue 3a1au Ha onpeeneHne
MOCJIE€I0BATENILHOCTH HYKIIEOTU/IOB,
aMUHOKHCIIOT B HOPME U B Cllyyae
W3MEHEHMS MOCIIEIOBATEILHOCTH
Hykineotuaos JJHK

OK 02

OOMEH BelIeCTB U
MPEeBpAaIllEHUE SHEPTHH B KICTKE

OpOHTAIBHBIN OIIPOC

3aroJiHeHHe CPAaBHUTEILHON TaOIHIIbI
XapaKTepUCTUK TUTIOB OOMeHa
BEIIECTB
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OK 02
OK 04

JKW3HEHHEBIN [TUKIT KIIETKU.
Muto3. Meiio3

OO6cyx1eHne o BOIIpocaM JIEKIUU
Pa3paboTka neHThl BpeMEHU
KU3HEHHOTO LIUKJIa

Pa3nen 2. Ctpoenue u
(pyskuuu opranuszma

KonTponbnas padora “CtpoeHue u
¢yHKIMM Opranuzma’

OK 02
OK 04

Crpoenue opranuzma

OuenuBaemasi AUCKYCCHS

Pa3paboTka MeHTaIbHON KapThl
TKaHEW, OpraHOB U CHCTEM OpPraHOB
OpraHu3MoOB (PacTEeHUs], ’KUBOTHBIE,
YEJIOBEK) C KpaTKOM XapaKTepUCTUKON
X QyHKIUN

OK 02

@OopMBI PA3MHOKEHUS
OpraHu3MOB

@pOHTAIBHBIN OIPOC

3anoaHeHue TabauIbl ¢ KPaTKOH
XapaKTEpUCTUKON U puMepamMu popm
PAa3SMHOXCHUS OPraHn3MOB

OK 02
OK 04

OHTOreHe3 pacTeHU, ) KUBOTHBIX
U YeloBeKa

Pa3paboTka JeHTHl BpEMEHHU C
XapaKTEPUCTHUKON ITANlOB OHTOTCHE3a
OTAEJIBHOW I'PYNIOHN )KMBOTHBIX U
YeJIOBEKa 10 MUKPOTPYIIIIaM
Tect/ompoc

CocTaBiieHHE JKU3HEHHBIX IUKJIOB
pacTeHu# 1o oTaenaM (MOXOBHUIHBIE,
XBOLIEBUIHBIE, TAIIOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, MOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HacJaeJOBaHUs

Pa3paboTka riaoccapus
®poHTaTBHBINA OITPOC

Tect mo Bompocam JIEKIUU
Pemenuie 3aa4 Ha onpezeneHue
BEPOSITHOCTH BOSHUKHOBEHHUS
HACJIEJICTBEHHBIX MPU3HAKOB MIPH
MOHO-, JIU-, IOJIUTUOPUIHOM U
AQHAIM3UPYIOIIEM CKpPEIIMBaHUH,
COCTaBJIEHUE T€HOTUITUYECKUX CXEM
CKpEeIMBAHUS

OK 01
OK 02

CHCHJ’IGHHOG HaCJICJOBaHUC
IIPU3HAKOB

Tect

Pa3paboTka rioccapus

Pemienue 3aga4d Ha onpejeieHue
BEPOSITHOCTH BOSHUKHOBEHUSI
HACJICJICTBEHHBIX MPU3HAKOB MPHU
CIICTIJICHHOM HacJeI0BaHUH,
COCTaBJICHHUE TeHOTHUIIMUYECKHUX CXEM
CKpEILLIMBaHUSA

OK 01
OK 02
OK 04

3aKOHOMepHO CTH USMCHYUBOCTHU

Tecr.

Pewenue 3aga4 Ha onpeeneHue Tuna
MYTalUM IIPHU TIepeaayde
HACJICICTBEHHBIX IPU3HAKOB,
COCTaBJICHHUE TCHOTHUITMUECKHUX CXEM
CKpEILIMBAHUSA
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Pa3nen 3. Teopusi 3Bo/1IOUNH

Konrtponsnas pabdora “TeopeTnueckue
aCIIEKTHI DBOJIOLIMHY )KU3HU Ha 3emie”

OK 02 HcTropus 3BOIIOIIMOHHOTO DpoHTAIBHBIN 0IIPOC

OK 04 yueHus. MEKPO3BOJIIOLHS PaspaboTka rioccapusi TEpMHHOB
Pa3paboTka IeHTHI BpeMEeHH Pa3BUTHSA
HBOJIIOIMOHHOTO YYCHUS

OK 02 Maxpo3BOITIOIHSL. OnennBaemMasi TUCKYCCHSI:

OK 04 BoO3HHMKHOBEHUE U pa3BUTHE HCIIOJIb30BAHNE apIYMEHTOB,

YKU3HU Ha 3emiie OMOJIOTUYECKON TEPMUHOJIOTUU U

CHUMBOJIMKH JUTS JOKA3aTeIbCTBA
POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIIIT
Pa3paboTtka neHThl BpeMeHU
BO3HUKHOBCHUS U Pa3BUTHS KU3HU Ha
3emie

OK 02 [TpoucxoxaeHue YemoBeKa — DpoHTAIBHBIN O0IIPOC

OK 04 AHTPOIIOT€HE3 Pa3paboTka 1eHTHI BpeMEHU
MIPOMCXOKICHUS YeIOBEKa

Pazpgea 4. Dxoaorus

OK 01 Dxoyiorudeckue GakToOpsl U Tect mo 3KosI0oTHYECKUM (aKTOpaM U

OK 02 Cpebl KUZHU cpelam >KM3HU OPTaHU3MOB

OK 07

OK 01 [Tomynsmwms, cooOiiecTra, CocraBiieHHE CXEM KPyroBOpOTa

OK 02 9KOCHUCTEMBI BEIIIECTB, UCTIOJIL3YsI MaTEPHAITBI

OK 07 JCKIUU
Pemennie npakTuKO-OpHEHTUPOBAHHBIX
pacueTHBIX 33JaHUM 0 TIEpEeHOCY
BELIECTBA U SHEPTUH B IKOCHUCTEMAX C
cocTaBlieHHE TPOPUUECKUX IIeTIel U
nupaMul GMOMAaCChl U YSHEPTUU

OK 01 buocdepa - rinodanpHas OuieHuBaemMas IMCKyCCHUs

OK 02 JKOJIOTUYECKAas CUCTEMA Tect

OK 07

OK 01 BiustHue aHTpOnoreHHbIx Tect

OK 02 (akTopoB Ha buochepy [TpakTrueckas pabota “OTX0/IbI

OK 04 MPOU3BOACTBA”

OK 07

K 1.2

OK 02 BnusHue couunansHo- OueHuBaemasi JUCKYCCHS

OK 04 5KOJIOIHYECKUX (PAKTOPOB Ha Brinonnenue nabopatopHoil paboTs! Ha

OK 07 37I0pPOBbE YEIIOBEKA BBIOOD:

K 1.2 "YMcTBeHHas pab0TOCIOCOOHOCTH",

"BausiHue abuotnyeckux GpakTopoB Ha
yeJoBeKa (HU3KUE U BHICOKHE
TeMIEepaTypsl)"

Pa3nea 5. buoJsiorust B ;Ku3HHU

3aH_[I/ITa Kelica: OpCACTaBJICHUC
PE3YyJIbTATOB PCIICHUA KEeMCOoB
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(BBICTYIIJIEHUE C NTPE3EHTALUEH)

OK 01 buorexHonoruu B ;KU3HU Brinonnenue kelica Ha aHanu3

OK 02 KaXJI0TO UH(OPMALIUU O HAYYHBIX TOCTUKECHUAX

OK 04 B 0071aCTH F'€HETUYECKUX TEXHOJIOTUH,

K 1.2 KJIETOYHOW MHKEHEPUH, IUILEBBIX
OMOTEXHOJIOT | (110 rpynmnam),
NPECTABICHNUE PE3YIbTATOB PEIICHUS
KEWCOB

OK 01 [IpombinuieHHas 6noTexHoJOTHs |BpimosmHeHne Keiica Ha aHau3

OK 02 UHPOpPMALIUU O PA3BUTUU

OK 04 MPOMBILITIEHHON OMOTEXHOJIOTUH (110

1K.1.2 rpyImnam), IpeacTaBIeHUe Pe3yIbTaToB
pELICHUS KENCOB

OK 01 ConmanbHO-3THYECKHUE acTIeKThl | BbInmosHeHne keiica Ha aHan3

OK 02 OMOTEeXHOJIOTui uH(pOpMaHN 06 ITHIECKUX aCIEKTax

OK 04 pa3BUTHS OMOTEXHOJIOTHH (110

1K 1.2 rpyImam), IpeacTaBIeHHEe Pe3yJIbTaToOB
pEelIeHHs KeMCoB

OK 01 brorexHosornu U TeXHu4Yeckue |BblTonHeHne kelica Ha aHaIu3

OK 02 CHCTEMBI uH(pOpPMaNU O pa3BUTHS

OK 04 OMOTEXHOJIOTHI C MPUMEHEHUEM

K 1.2

TEXHUYECKUX CHCTEM (TI0 Tpyrmmam),
MpEJICTaBICHHUE PE3YIbTATOB PEIICHUS
KEWCOB
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