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Pabouas mnporpamma y4eOHON JUCUUIIMHBI pa3paboTaHa Ha OCHOBE
pekomenaoBanHoit ®I'BOY [IIO WMPIIO nporpammel o0iieoOpa3zoBaTenbHON
yueOHON nucuMiuinHbl «buonorus» myid npodeccuoHalIbHBIX 00pPa30BaTENbHBIX
opranuzauuid. Opranuzanusa-pazpadoruuk: AHIIOO «CouyuHckuil — Komemx
yIPaBICHUS.

Pabouas mporpamma pa3paboTraHa Ha ocHOBE TpeOoBaHHil DenepaibHOro
I'ocynapctBennoro OGpa3zoBatenbHoro Crangapra no cneuuanbHoctu 43.02.16
TypusM © TOCTENPUHUMCTBO (yrBepxaeHHsiM [Ipukazom MuHuUCTEpCTBa
oOpazoBanus u Hayku P® ot 12 nmekabps 2022roma Ne 1100), a Takxke B
cootBeTcTBUM ¢ pekoMeHaanussMu ®YMO no YITIC 43.00.00

CopeprkaHue MporpamMMmbl peanu3yercss B MPOLECCe OCBOCHUS CTyAEHTaMHU
OporpaMMbl TMOJTOTOBKHM CHEIMATMCTOB CPEJHEr0 3BeHa IO CHEUUaIbHOCTH
43.02.16 Typusm u TOCTENPUUMCTBO Ha 0a3e OCHOBHOTO OOLIEro 00pa3oBaHUsl.

[Iporpamma paccMoTpeHa Ha 3acelaHUM MeIarornyeckoro CoBeTa KojuieKa
U YTBEPKJIEHA NPHUKa30M AupeKkTopa kosutemka Ne 11 mapra 2024r.
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1. OO0masi XxapakTepucTHKa NpUMepHOH padouyelli MNPorpamMmsbl
o0ueodpaszoBarenbHol JucuumInabl «bBUOJIOT'US»

1.1. MecTOo AMCUMILNIMHBI B CTPYKType 00pa3oBaTe/ibHOW INMPOIrpPamMMbI
C1io

O6mieobpazoBaTenbHas AUCHUIIIMHA «buoorusy sBISETCS 00s3aTEIBHOM
yacTblo 0OHIe00pa30BaTEIbHOrO ILMKJIAa 00pa3oBaTENbHOW MPOrpaMMbl B
cootBercTBUM ¢ PI'OC CIIO mo 43.02.16 Typusm M rocTenpuuMcTBO Ha 0ase
OCHOBHOT0 00111eT0 00pa3oBaHUsI.

OO6meobpazoBaTenbHas — aucuuiuinHa — «buonorus» — u3ywyaercs B
0011e00pazoBaTeIbHOM IMKJIE Yy4eOHOTO MlaHa

Tpynoemkocts nucuuriaunsl «buonorus» cocrasnsier 144 yaca.

[IpodeccronanbHO-OPUEHTUPOBAHHOE  COJEpkKaHUE  BBIOMpaeTcss 10
o0bekTy u3yueHus “JKusotueie”, “Pacrenus” u “Uenosex”.

[lepyon oOydeHHs W pachpeieieHre IO CEeMeCTpaM  ONpeaensieT
oOpa3oBaTeibHasi OpraHU3alMs C YYETOM HEOOXOAMMOCTH MPOXOXKACHHS pa3zelia
6 B BECEHHUU TMEpUOJ, YTO CBS3aHO C IIOCTAHOBKOH OHOJIOTHYECKOIrO
HKCIIEPUMEHTa, a TaKXKe C Y4YeTOM JIOTUKH (HOPMHUPOBAHUS MPEIMETHBIX
pE3yNbTaTOB, OOMIMX M MPO(PECCHOHANBHBIX KOMIIETCHIIUNA, MEXIPEIMETHBIX
CBsI3EN c JIPYTUMU TUCIMIUINHAMA 00111e00pa30BaTEILHOTO 5
obmenpodeccuoHabHOTO IUKIIOB yueOoHoro mana OTIOIT.

1.2. llesan ¥ muIaHUpPYyeMble Pe3yJbTAThl OCBOCHUS AUCHUIIUHBI:

1.2.1. Hean aucumnIvHbI

Heas: gopmupoBanue y oOydaromIMXCS CHUCTEMBl 3HAHUM O pPAa3IMUHBIX
YPOBHSX >KU3HM CO 3HAHHEM COBPEMEHHBIX MPEACTABICHHN O KUBOM MpHUPOJE,
HaBBIKOB 1O TPOBEJICHUIO OHOJOTMYECKUX HCCIEIOBAaHUNA C COOJIIOICHUEM
ATUYECKUX HOPM, apryMEHTUPOBAHHOW JMYHOCTHOM MO3WIMU MO OepexHOMY
OTHOIICHHIO K OKPY’KaroIIeH cpeie.

3apaum:

* mosiyueHue (yHIAMEHTAIbHBIX 3HAHUH O OHOJOTHYECKUX CHUCTEMax
(Knerka, Opranusm, Ilomynsaums, Bua, O3Okocuctema); UCTOpUHM PpPa3BUTHUSA
COBPEMEHHBIX MPEICTABICHUN O XUBOW MNPHUPOJIE, BBIJAIOIIMXCS OTKPBITHUSX B
OMONOTMYECKON HayKe, PO OHOJIOTHYEeCKO Haykhn B (opMupoBaHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KAPTUHBI MHUpPA; METOJaX HAy4YHOIO
MMO3HAHMUS;

* OBJIQJICHUE YMEHUSAMH JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJIb
OMONOTUYECKUX 3HAHWW B TMPAKTUYECKOW JCATEIBHOCTH JIIOJCH, Pa3BUTHH
COBPEMEHHBIX TE€XHOJIOTUM; OMPECISITh KUBbIE OOBEKTHI B MPUPOJIC; TPOBOAUTH
HAOJFOICHUS 32 SKOCHCTEMAaMH C IIEJIbI0 MX OMUCAHUS U BBISIBIICHUS €CTECTBEHHBIX
U aHTPONOTEHHBIX W3MCHECHHH;, HAXOJWTh W aAHAIM3UPOBATH WH(OOPMAIUIO O
JKMBBIX O0BEKTAX;

* pa3BUTHE MO3HABATEJILHBIX MHTEPECOB, MHTEIICKTYabHBIX U TBOPUYECKUX
CIIOCOOHOCTEM O00ydJalomMXCs B MPOILECCEe H3YYECHHUS OMOJOTHYECKUX SIBICHHI;
BBIJJAIOIIUXCA  JIOCTHIXKEHHM OHOJIOTMH, BOIICAIIMX B  OOLICYEIOBEYECKYIO
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KYJIbTYPY; CJI0XHBIX U MPOTUBOPEUYUBBIX MyTEH PA3BUTHUSI COBPEMEHHBIX HAYUHBIX
B3TJIS/IOB, WJCH, TEOpUd, KOHIEMIUNA, TUMOTE3 (O CYHIHOCTH U MPOUCXOXKJICHUU
’KU3HU, YEJIOBEKA) B X0/1€ padOThI C pa3IMYHBIMU UCTOYHUKAMH HH(POPMaALIUU;

* BOCIIUTaHUE YOEKJICHHOCTH B HEOOXOJIUMOCTH MO3HAHUS KUBOW MPUPOIBI,
HEOOXOJUMOCTU PAIIMOHATBLHOTO IIPUPOOTIOIB30BaHMS, OEPEKHOTO OTHOIICHUS K
MPUPOJIHBIM pecypcaM U OKpYXKalolel cpeje, COOCTBEHHOMY 370pPOBBIO;
YBaXXEHUSI K MHEHUIO OMIOHEHTAa MPU 00CYKJICHUN OMOJIOTHUECKUX TIPOOJIEM;

* HUCIOJIb30BaHUE MPUOOPETEHHBIX OMOJIOTMYECKUX 3HAHUW M yMEHUH B
MMOBCEAHEBHON KWM3HU JJIs OLICHKH TOCJICACTBHI CBOEH JdesATelbHOCTH (U
JESATeIbHOCTH JIPYTUX JIFOJIeH) MO OTHOUIEHUIO K OKPY’KAroIIeh cpene, 370pOBbIO
JIPYrux JIoAed W COOCTBEHHOMY 3J0pPOBBIO; OOOCHOBAaHHUE WM COOJIIOJCHHUE Mep
npouiIakTUKU 3a00J€BaHUM, OKa3aHWE T[IePBOM TMOMOIIM TIPU TpaBMax,
cOOJIr0/ICHUE TIPaBUJI TTIOBEJICHUS B TIPUPO/IEC.

1.2.2. Ilnanupyemble pe3yabTaTbl OCBOCHHSI 0011€00pPa30BATEIBHOM
aucUIIMHLI B cooTBeTcTBUH ¢ PI'OC CIIO u Ha ocHOBe PI'OC COO

Oco6o¢ 3HaueHue TUCHHUILUIMHA UMeeT Tpu GhopmupoBanuu U pazputuu OK

u IIK (OK yxasvisaiomes uz nosoco maxema D@IOC CIIO 2022200a no

npogeccuu/cneyuanbHocmu)



Kox 1 | [lnanupyembie pe3yabTAaThl 0CBOCHUS HHCHUNTHHbI

HAaUMeHOBaHHe

(])OpMpreMij O6mue’ JIMCHuIIMHAPHbIE

KOMIIeTeHI Uil

OK 0l. BeiOupars | B yacTu Tpy10BOro BOCIIUTAHUS: - chopMupoBaTh 3HAHHUSA O MECT€ U pOJIM OMOJIOTUU B CUCTEME

crocoObl pelieHus | - TOTOBHOCTh K TPYyAYy, OCO3HaHHWE IIEHHOCTH MAacTEepPCTBA, | €CTECTBEHHBIX  HAayK, B  (OPMHpPOBAaHMM  COBPEMEHHOMH

3a1a4 Tpy[noJItO0HeE; €CTECTBEHHOHAayYHOM KapTHHBI MHpa, B T[O3HAHUM 3aKOHOB

npodeccrnoHalIbHON - TOTOBHOCTb K AKTMBHOHN JEATENbHOCTH TEXHOJOTMYECKON U | MPUPOJbl U PEIICHUU XU3HEHHO BA)KHBIX COLIMATbHO-3TUYECKHUX,

JeSITENIbHOCTH COLIMAJIbHOW  HAINpaBJIEHHOCTH, CHOCOOHOCTb HWHHUIMHPOBATh, | 3KOHOMUYECKHX, SKOJOTUYECKUX MPOOJIEM YEIOBEYECTBA, a TAKkKe

MIPUMEHUTEIHHO K | IJJAHUPOBATh U CAMOCTOATENBHO BBIMOJIHITH TAKYIO JAESITEIbHOCTD; | B PEUICHUH BOIPOCOB PAllMOHAIBHOTO IMPUPOAOIOJIB30BAHUSA; B

pa3INYHBIM - HUHTepeC K pa3iauuHbiM  cdepaM  mnpodeccuoHanbHOM | JOPMUPOBAHUN IIEHHOCTHOTO OTHOUIEHMSI K MPHPOJE, OOIIECTBY,

KOHTEKCTaM NeSITENIbHOCTH, YeJIOBEKY; O BKJIaJle POCCHMCKUX U 3apyOEKHBIX YYEHBIX -
OBnazneHue yHHBEpCaJbHBIMM Y4€OHBIMM  TIO3HABATEIbHBIMH | OMOJIOTOB B pa3BUTHE OMONOTHH; (DYHKIIMOHAIBLHOM I'paMOTHOCTH
NeNCTBUSAMU: YyeJlIoBeKa JUIsl pelIeHNUs )KU3HEHHBIX MPo0iIeM,

a) 0a30Bble JIOTHYeCKHe JIeliCTBUS:

- CaMOCTOSTENIbHO ()OPMYIIHPOBATh H aKTYaJIU3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €e BCECTOPOHHE;

- yCTaHaBIIMBaTh CYIIECTBCHHBIH MPH3HAK WM OCHOBAHHS JUIS
CpaBHEHUS, Kiaccupukanuu u 0000IICHUS;

- ONpeNeNsATh IEJIH JeSITeIBHOCTH, 3aJaBaTh MapaMeTphl U
KPUTEPHUH UX TOCTHKCHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH M ITPOTHBOPEYUS B PACCMATPHBAEMBIX
SIBIICHUSIX;

- BHOCUTHh KOPPEKTUBBI B JICATEILHOCTh, OLICHUBATH COOTBETCTBHE

pe3yiabTaTOB  LEISIM,  OICHMBAaTh  PUCKH  MOCJCICTBHM
JeSITEIIbHOCTH,

- pa3BHUBaTh KPEATUBHOE MBIIUICHUE IPH PEIICHUU KHU3HCHHBIX
npooieM

0) 0a30BbI€ HCCJIEI0BATEILCKHE e CTBUSI:

- yYMETh BIAQJETh CHUCTEMON OWOJOTHYECKUX 3HAHUU, KOTOpas
BKJIFOYAET:

OCHOBOINOJIArare ONOJIOTUYECKUE TEPMHUHBI U MOHATUS (KU3Hb,
KJIETKA, TKAaHb, OpPraH, OpraHu3M, BHJ, MOMYJALMSA, 3KOCHUCTEMA,
OouorieHo3, Owocdepa; wmeTaboaM3M, TOMEOCTa3, KJICTOUHBIN
UMMYHUTET, OuocHHTE3 Oenka, OHOMOJIMMEpHl, AUCKPETHOCTb,
CaMOpEeryJislus,  CaMOBOCIPOM3BEACHUE,  HACIEACTBEHHOCTD,
M3MEHUYUBOCTb, YHEPrO3aBUCUMOCTh, POCT U Pa3BUTHE);
OuoJsiormueckue Teopuu: kieroyHas teopus T. IlIBamna, M
[lneiinena, P. BupxoBa; KJIOHaJIbHO-CEJIEKTUBHOIO UMMYHHUTETA
I1. Opnux, n.n. MeuHnunkoBa, XPOMOCOMHas Teopus
HacieacTBeHHOCTH T. Moprana, 3aKkoH 3apoJbIIIEBOTO CXOJACTBA
K. bopa, spomonunonnas teopus Y. [lapBuHa, cuHTeTHUYECKas
TEOpHUsl 3BOJIIOLIMM, Teopus aHTpororenesa Y. JlapBuna; Teopus
6uoreonienoza B.H. CykauéBa; ywenus H.M. BaBumoBa - o

! YKa3blBaOTCA IMYHOCTHBIE U meTanpeameTHble pe3ynbTaTtbl 3 PrOC COO (B nocneaHen peagakumm ot 12.08.2022), popmupyembie obuieobpasoBaTesibHOM ANCUUNANHON

2 OucumnnnHapHble (NpegMeTHbIe) pe3yibTaTbl YKasbiBatoTca B cootBeTcTBUM ¢ PTOC COO (B nocneaHel pegakumm ot 12.08.2022)




- BIQJIETh HAaBBIKAMH Y4eOHO-HCCIIEAOBATENBCKOM M TMPOEKTHON
NEeSITeIbHOCTH, HaBBIKAMU pa3pelieHus mpooem;

- BBISBIISATH NPUYUHHO-CIICJICTBEHHBIC CBSI3U U AKTYaJU3HPOBATH
3a/1auy, BBIJBUTATh TMIOTE3Yy €€ PEelICHUs, HaXOJIUTh apryMEHTHI
JUTsl TOKa3aTeJIbCTBA CBOUX YTBEP)KIICHUM, 33/1aBaTh MapameTphl U
KPUTEPUU PEIICHHUS;

- aHAIM3WPOBATH TIOJIyUEHHBIE B  XOJE
pe3ynbTaThl, KPUTUYECKH  OIICHUBATH  UX
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;
- YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTHYECKYIO
001aCTH KU3HEIEITSILHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00IacTeH;
- BBIJIBUTATh HOBBIE WJEH, TIpeiaraTh OPUTHHAIBHBIE TIOJXObI U
pereHus;

- CHOCOOHOCThP WX WCIOJb30BAaHUS B
COIMAJIBHOM MPAKTUKE

peuiCHud  3aJa4u
JOCTOBEPHOCTB,

[O3HAaBaTeIbHOU U

[lenTpax MHOTOOOpa3us U  TMPOUCXOXKICHUS  KYJIbTYpPHBIX
pactenuii, A.H. CeBepuioBa - 0 IyTsAX U HANPaBICHUIX 3BOJIOLUH,
B.U. Bepnaackoro - o 6uocdepe;

3aKOHBl  (eIMHOOOpa3usi  MOTOMKOB  IEPBOTO  MOKOJIEHMS,
paciienjeHuss  MpU3HAKOB, HE3aBUCHMOI0  HAacJIeJJOBaHUs
npusHakoB ['. MeHens, clenaeHHOoro Hacael0BaHus IPU3HAKOB U
HapylleHus cuemieHus reHoB T. MopraHa; TrOMOJOTHYECKUX
psanoB B HaciueactBeHHoW wu3MeHunBocth H.M. Basunosa,
reHeruyeckoro pasHoBecus JIx. Xapau wu B. BaitnOepra;
3apojsiieBoro cxoactBa K. bapa, Ouorenernueckoro 3akona O.
I'exkens, @. Mromiepa);

MPUHITUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaBuna (mMuaumMyma FO. JIubGumxa, HSKOJOTHYECKOW MHPaAMMUJIBI
yucell, 0MOMacchl U YHEPTHHN);

runoTesbl (koarepBaTtHoit AWM. Omapuna, mepBUYHOTO OyiIhOHA
Jx. Xonneitna, mukpocdep C. dokca, pubo3uma T. Uek);

- chopmMupoBaTh YMEHUS pacKpbIBaTh coJiepKkaHue
OCHOBOTIOJIATAIONINX ~ OWOJIOTHYECKUX TEOPHUA H  THIOTE3:
KJIIETOYHOW, XPOMOCOMHOM, MYTallMOHHOW, 3BOJIIOILMOHHOM,

MPOUCXOXKACHUS JKU3HU U YeJIOBEKa; BJIAJICHHE CHCTEMOM 3HAaHUMN
00 OCHOBHBIX METOJAaX HAYYHOTO TIO3HAHUS, HCIOJIb3yEMbIX B
OMOJIOTUYECKUX HCCIIEOBAHUSAX JKUBBIX OOBEKTOB M IKOCHCTEM
(ormmcanue, W3MEpeHue, IPOBEJCHHE HAOIOJEHUI); crocobaMu
BBISIBJICHHSI M OIICHKU aHTPOTIOT€HHBIX U3MEHEHUH B TIPUPO/IE;

- cdopMupOoBaTh yYMEHHUS PACKpbIBaThb OCHOBOIOJArarolue
Oouonoruueckne 3akoHbl U 3akoHoMmepHocTu (I'. Menpens, T.
Moprana, H.1. BaBunosa, 3. I'ekkensa, ®. Mromnepa, K. bapa),
TPAaHULIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

- YMETb BBIJCNATH CYIIECTBEHHBIC TPU3HAKU:
CTpPOEHHUSI  BHUPYCOB, KJIETOK  MPOKApUOT H
OJIHOKJIETOYHBIX U  MHOTOKJIETOYHBIX
OMOreo1IeH030B, IKOCUCTEM U Ouochepsl;
CTPOGHHUS OpPraHOB M CHUCTEM OPraHOB pPACTEHHH, >XUBOTHBIX,
YeJI0OBEKa; MPOIECCOB JKU3HENEATEIbHOCTH, MPOTEKAIONUX B

9YKApHoT,
OpraHu3mMoB, BU0B,
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OpraHu3Max pacTeHH, )KUBOTHBIX U YEIIOBEKa,

OMOJIOTUYECKUX TIPOIECCOB: OOMEHa BemecTB (MeTaboym3Mm),
UHPOpPMALIUY U TIPEBPALICHUS SHEPTUH, OPOKEHHS, aBTOTPOPHOTO
U TeTEPOTPO(HOTO THUIIOB MHUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Meiio3a, raMeToreHesa, sMOpHoTeHesa,
OCTAMOPHOHAILHOTO PA3BUTHSA, PAa3MHOKEHUS, WHANBUYAIEHOTO
pa3BUTHUsL oOpraHu3Ma (OHTOTE€HE3a), B3aMMOJECWUCTBHSI T'€HOB,
reTepo3nca; JIEUCTBUI HCKYCCTBEHHOTO oTbOOopa,
CTaOMIIN3HUPYIONIETO, JIBYKYIIETO " pa3phIBAIOIIEro
€CTeCTBEHHOTO OTOOpa; ajuIOMaTPHYECKOTO M CHMIIATPUIECKOTO
BUZ000pa30BaHus; BIUSHHUS JABIDKYIIMX CHJ OBOJIIOIUH Ha
reHO(OHT TIOMYJISINH; TPUCTIOCOOJIEHHOCTH OPTaHU3MOB K cpelie
oOuTaHMs, YepeOBaHMs HAMpaBICHUH ABOJIOINU; KPYroBOpPOTa
BEIIECTB M MIOTOKA SHEPTUHU B SKOCHCTEMAX;

- IproOpecTH OMBIT MPUMEHEHHS OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHUsI, UCTIOJIb3YeMbIX B OHOJIOTHUH: HAOIIOMCHUS W OTHMCAHUS
KUBBIX CHCTEM, TMpPOLIECCOB U SBJIEHUM; OpraHuzalud U
NpOBEACHUS ~ OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBLABI)KCHUS
TUNOTE3, BBISBIATH  3aBUCHUMOCTH  MEXAYy  HCCIeIyeMbIMU
BEJIMYMHAMHU,  OOBSACHATH  MOJyYE€HHBIE  pe3ylIbTaThl U
dbopMynupoBaTh BBIBOJbI C HCIOJb30BAaHHUEM HAyYHBIX MOHATHUH,
TEOpUM U 3aKOHOB;

- copmMupoBaTh YMEHHUS BBLIEIATH CYIIECTBEHHbIE IPU3HAKU
BHUPYCOB, KJIETOK IMPOKApUOT U DYKAPHOT; OJHOKIETOUHBIX U
MHOTOKJICTOYHBIX ~ OPraHU3MOB, BHJIOB, OHOIEOIEHO30B U
9KOCUCTEM; OCOOEHHOCTHM TMpOIIECCOB OOMEHa BEUIECTB U
MpeBpalleHus] YHEPTUH B KIIeTKe, (POTOCHHTE3a, MIACTUYECKOTO U
SHEPreTU4ecKoro oOMeHa, XEeMOCHHTe3a, MHUTOo3a, Meio3a,
OTUIOZIOTBOPEHUS, Pa3BUTUS U Pa3MHOXKEHHUS, WHAMUBUAYAIBHOTO
pa3BuTUsa opraHu3Ma (OHTOreHesa), OOpPHOBI 3a CyIIECTBOBAHHE,
€CTeCTBEHHOro 0TOOpa, BHJI000pa30BaHUs, MPUCIIOCOOIECHHOCTH
OpraHu3MOB K cpele OOWTaHMs, BIUSHUS KOMIIOHEHTOB
HKOCHUCTEM, aHTPOTOT€HHBIX HM3MEHEHUH B HKOCHUCTEMax CBOEH
MECTHOCTH, KPYroBOpPOTa BEIIECTB M NpPEBpallleHHME SHEPIruu B
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ounocdepe;

- chopMHpOBATh YMEHHS NPUMEHSTH IOJyYEHHBIC 3HAHUS UL
0O0BSICHEHUSI OMOJIOTUYECKUX MPOLIECCOB U SBJICHUH, JJIST IPUHSATHS
IIPAKTUYECKUX PEIICHMHM B IIOBCEJIHEBHOM MKU3HM C LEIBIO
obecriedeHMs] 0OE30MACHOCTH CBOETO 3/I0pOBbS M 3JI0POBBS
OKpPYXKAIOIIMUX JIIOJIEH, COOMIOACHUS 3I0pOBOTO 00pas3a >KH3HH,
HOPM I'PaMOTHOIO IMOBEICHUS B OKPYXAIOIIEH NPUPOIHON CpPEIE;
NOHMMAaHWE  HEOOXOJUMOCTH  MCIOJBb30BaHMS  JIOCTHIKEHUMN
COBPEMEHHOI OMOJNIOTMM U OMOTEXHOJOTUH AJis paloHaIbHOIO
IPUPOJIONIONIB30BAaHUS; YMEHUE HCIOJb30BaTh COOTBETCTBYIOLINE
apryMeHTbI, OMOJIOTMYECKYI0 TEPMHHOJIOTHUIO U CHMBOJIHMKY JUIS
JI0Ka3aTeNbCTBA POJICTBA OPraHU3MOB PA3HBIX CHCTEMATHYECKHX
TPYII; B3aUMOCBSI3U OPraHU3MOB U Cpelbl OOWTaHUS; €IUHCTBA
YeJIOBEYECKUX pac; HEOOXOJMMOCTH 3I0pPOBOTO oOpas3a >KH3HH,
COXpaHEHHs pPa3HOOOpa3usi BUJOB U DKOCHUCTEM, KaK YCIIOBHUSA
COCYILIECTBOBAHHUS IPUPO/IbI U YEIIOBEUECTBA;

- copMupoBaTh yMEHHs pemniaTh OWOJOTHYECKHE 3aJayH,
COCTaBJISITh T€HOTUIMYECKHE CXEMbl CKPEIIMBAaHUS [UIl Pa3HBIX
TUIIOB HACJIEJIOBAHUS NPU3HAKOB Yy OPraHU3MOB, COCTaBIATh
CXeMBbl MEpeHOca BEIIECTB M DSHEPruM B OSKOCUCTEMax (Lenu
NUTAHUS, TUIIEBbIE CETH), BBISABIATh NPUUYMHHO-CIICACTBEHHbBIC
CBSA3M MEXIY MCCIEeIyeMbIMH OMOJIOTMYECKUMHU OO0bEKTaMH,
nporeccaMy M SIBICHUSMHM; JelaTh BbIBOJBI W IPOTHO3bI Ha
OCHOBAHMH IOJYYEHHBIX PE3yJIbTATOB;

- copMupoBaTh YMEHHS KPUTHUYECKH OLIEHUBATh HMH(MOPMALHIO
OMOJIOTMYECKOTO COJEP)KAHUs, BKJIIOYAIOIIYI0 IICEBJOHAYYHbIE
3HAHUS U3 PA3JIMYHBIX MCTOYHUKOB (CpeicTBAa  MacCOBOM
uHpopmanuy, Hay4HO-TIOMYJISIPHbIE MaTepHabl);
UHTEPIPETHPOBATh TUYECKHE aCIIEKThI COBPEMEHHBIX
UCCIIEIOBaHUM B~ OWOJOrMM, MEIUIMHE, OHOTEeXHOJIOTUH;
paccMaTpuBaTh  IJ00ajdbHBIE  JKOJOTMYECKHE  MPOOIeMbI
COBPEMEHHOCTH, (OpMUpPOBaTH MO  OTHOIIEHHIO K HHUM
COOCTBEHHYIO MO3MIIMI0, YMEHHE OLIEHUBATh S3THUYECKHE ACIEKThI
COBPEMEHHBIX HCCIIEJOBaHUI B 001acTh OMOTEXHOJIOTUH U
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TCeHETUYECKUX  TEXHOJOTHH  (KIOHHpPOBAHWE, HCKYCCTBEHHOE
OIIOJIOTBOPEHHE, HANPABICHHOE M3MEHEHHE T'€HOMAa U CO3JIaHHe
TPAHCTEHHBIX OPTAHU3MOB);

- copMHUPOBATH YMECHHS CO3/aBaTh COOCTBEHHBIC MHUCHMCHHBIC U
YCTHBIE COOOIEHUS Ha OCHOBE OHMOJIOTHYECKON HMH(POpPMAIUU M3
HECKOJIBKUX HCTOYHUKOB, TPAMOTHO WCIIOJb30BaTh MOHSATUHHBIN
amnmapaT OMoJIOTHH;

- yMETh BBIJIBUTAThH TUTIOTE3HI, MIPOBEPSATH 170:¢
OKCIIEPUMEHTATHLHBIMH CpeIICTBaMH, bopmynupys (51
WCCIIEIOBAHMS, aHAJTM3UPOBATh MOJyUYECHHBIE PE3yIbTATHI U JeTaTh
BBIBO/IBI;

- NPUHUMATh y4acTHe B HAyYHO-HCCIIEAOBATEIBCKOW pPadoOTe Imo
OMOJIOTHH, DJKOJIOTUM W MEIWIIMHE, TPOBOAMMON Ha 0aze
IIKOJIBHBIX ~HAYYHBIX OOIIECTB W IMYyOJUYHO TPEACTABIIATH
MOJTydeHHBIC PE3YJIbTAThl HA YICHUICCKUX KOHPEPEHITUIX PA3HOTO
YpOBHS,

OK 02. Ucnomns3oBaTh

COBpPEMEHHBIC
cpencTBa MIOWCKA,
aHamM3a "
UHTEPIpPETAIHA
nHpopMmaruu u
UHPOPMAIIMOHHBIE
TEXHOJIOTUU VTS
BBITIOJIHEHUST  3a/1a4
npoheccHOHATLHOU
JESTEIbHOCTH

B o6nacTi IeHHOCTH Hay4YHOTO TO3HAHUS:

- copMHpPOBAaHHOCTH  MHUPOBO33pPEHHS,  COOTBETCTBYIOILIEIO
COBPEMEHHOMY YypPOBHIO pa3BUTUS HAyKu M OOILECTBEHHOM
MPaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIMKYJIBTYPHOM MHUDE;

- COBEpIICHCTBOBAHUE SI3BIKOBON M YMTATEIbCKOM KYJIbTYpPbl Kak
CpeICTBa B3aUMOJCHCTBHS MEXKIY JIFOJIbMU U TIO3HAHUS MUPA;

- OCO3HaHWE IIEHHOCTH HAay4yHOH JeATeIbHOCTH, TOTOBHOCTb
OCYILIECTBIISITh MPOEKTHYI0 U HCCIEA0BATEIBCKYIO AESITENbHOCTD
WHIUBUAYAIbHO U B TPYIIIIE;
OBnaseHue yHUBEPCAIbHBIMU
NEUCTBUSIMHU:

B) paboTa ¢ uHpopmaIuei:

- BJAJETh HaBBIKAMU MOJy4eHHUS HHGPOpPMAIUM W3 HMCTOYHHUKOB
pPa3HBIX THUIOB, CaMOCTOSITENILHO OCYIIECTBIATH IOWCK, AaHAJM3,
CUCTeMATH3aIMI0 M UWHTEPIpeTalri0 WHGOPMAIUU Pa3TUIHbIX
BUJIOB ¥ JOPM TMpeACTABICHUS;

- CO37]aBaTh TEKCTHI B PA3NUYHBIX opMaTax C yueTOM Ha3HAYCHHS

y‘le6HBIMI/I IIO3HaBaTCJIIbHBIMHA

-chopMupoBaTH yYMEHUS KPUTHYECKH OICHWBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO COJICP)KaHUS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC
3HaHUS W3 PA3JMYHBIX HMCTOYHHKOB (CpEICTBA MAacCOBOM
nHpopmaruy, Hay4HO-TIOMYJISIPHBIC MaTepuabl);
UHTEPIPETHPOBATH ITHYECKHE ACTICKTHI COBPEMEHHBIX
UCCIICIOBAaHUI B OMOJIOTUH, MEAUIINHE, OMOTEXHOIOT HH;

- UHTEPHPETHPOBATH  JTUYECKUE  AaCHEeKThl  COBPEMEHHBIX
UCCIIC/IOBAaHUH B OWOJIOTMH, MEIWIMHE, OWOTEXHOJIOTUH;
paccMaTpuBaTh  IJI00aTNbHBIE  JKOJIOTUYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (OpPMHUpPOBaTH IO  OTHOIICHHIO K  HHUM
COOCTBCHHYIO TO3HIINI0, YMEHHE OLICHHBATh ITHUECKHE ACIICKTBI
COBPEMECHHBIX HCCIICJIOBaHUI B 00JacTH OHOTEXHOJIOTUH U
TCHETUYECKUX  TEXHOJOTHH  (KIOHHUPOBAHUE, HCKYCCTBECHHOE
OIUIOJIOTBOPEHHE, HAIPABICHHOEC W3MEHEHHE T'C€HOMAa M CO3JaHUE
TPaHCTEHHBIX OPTAaHU3MOB);

- chopMHUpOBaTh YMEHHS CO3[aBaTh COOCTBEHHBbIC MHUCHMEHHbBIE U
YCTHBIE COOOIIEHHUS Ha OCHOBE OMOJIOTMYECKON MH(pOpMaIuu u3
HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCMOJb30BaTh MOHSTUIHHBIN
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uHQOpMallMd H TIEJIEBOM ayqUTOPUU, BHIOMpas ONTHUMAILHYIO
(dhopMy mpeAcTaBIeHUS U BU3YaTU3allNN;

- OIICHMBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh HH(OpMAIHH, €€
COOTBETCTBHUE MTPABOBBIM M MOPAIHHO-3TUUYECKUM HOPMaM;

- HCII0JIb30BATh cpencTBa UH(POPMAITMOHHBIX u
KOMMYHHMKAITHOHHBIX TEXHOJOTUH B PENICHHH KOTHUTUBHBIX,
KOMMYHHKATHBHBIX W OPraHHU3aIlMOHHBIX 3a7ad C COOIIOJCHHEM
TpeOOBaHUN DPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHrsi, TPaBOBBIX W ATHYECKUX HOPM, HOPM
MH(POPMAITMOHHOM 6€30TacHOCTH;

- BIAQJCTh HABBIKAMH PACIIO3HABAHUS U 3aIIUTHl HHPOPMAIIUH,
MH(POPMAITMOHHOMN 6€30MaCHOCTH TUIHOCTH

anmapar OMOJIOTUU

OK 04. 3¢dextuBHO
B3aMOJEHCTBOBATL U

paboTtarth B
KOJIJICKTUBEC u
KOMaH1e

- TOTOBHOCTH K CaMOpaSBI/ITI/IIO, CaMOCTOATCIBbHOCTHU nu
CaMOOTIPEICTICHUIO;

-OBJIaJICHUE HAaBBIKAMH Y4€OHO-HCCIIEA0BATEIIBCKOM, TPOSKTHOW U
COITMANBLHOM JICSITCIIFHOCTH,
OBianenue YHHMBEPCAJbHbIMH
JeHCTBUSAMMU:

0) coBMeCTHas AeATeJIbHOCTD.

- TIOHMMaTh ¥ WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W
WHIMBHIYAIBHOW PaOOTHI;

- IPUHUMATh 1€ COBMECTHOM NIEATEILHOCTH, OPTaHN30BbIBATh U
KOOPJAMHHUPOBATH JACHCTBUS MO €€ JOCTIKCHHUIO: COCTABJIAThH TUIAH
NEHCTBUM, paclpenesiaTh POJU C YYeTOM MHEHUH YYaCTHUKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPAMHUPOBATH U BBHINOJHATH PabOTy B YCIOBHSX PEalbHOTO,
BHUPTYAIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYUIECTBJIATH MO3UTHUBHOE CTPAaTErHUYecKOe IIOBEIACHHE B
Pa3IUYHBIX CUTYalUsX, MPOSIBISTH TBOPUECTBO U BOOOpakeHHE,
OBITH MHUIIMATHUBHBIM

OBiajeHHe YHMBEPCAIbHBIMH PEryJIsITUBHBIMH 1€ICTBUAMM:
I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:

- MPUHUMATh MOTHUBBI U apTyMEHTBI OPYTrUX TIOJCH MpU aHalu3e
pEe3yNbTaTOB AEATEIHHOCTH;

KOMMYHHUKATUBHBIMHA

- chopmupoBaTh yMEHHS CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U
YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOTMYECKON MHpOpMaluu U3
HECKOJIbKUX HWCTOYHHUKOB, I'paMOTHO HCIIOJIB30BAaTh TOHATHHHBIA
amnmapaT OMoJIoTHH;

- YMETh BBIJIBUT'aTh TUIIOTE3bI, pOBEPATH ux
9KCIEPUMEHTAIbHBIMU CpeAcTBaMy, bopmynupys LeJlb
UCCIIEIOBaHMs], aHAJIU3UPOBATh MOJIyUYEHHBIE PE3YIbTATHI U J€NaTh
BBIBO/IbI;

- IPUHUMATh y4yacTU€ B HAy4YHO-UCCIIEAOBATEIbCKOW paboTe 1o
O0uoNorMy, SKOJIOTMM M MEIUIMHE, [pPOBOAMMOM Ha 0ase
HIKOJBHBIX Hay4yHbIX OOIIECTB W MyOJWYHO IPEACTaBIAThH
HOJIy4EeHHBIE Pe3y/IbTaThl HA YYEHUYECKUX KOHPEPEHIMIX Pa3HOTO
YPOBHSI
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- IPU3HABATh CBOE MIPABO M MPABO JIPYTUX JIO/IEH HAa OMINOKH;
- pa3BUBaTh CIIOCOOHOCTh IMOHMMATh MHUpP C MO3HWIHU JAPYTOTO
4EJI0BEKa

OK
CopeiicTBoBaTh
COXpaHEHHUIO
OKpY)KarolEenl Cpelpl,
pecypcocOepekeHuIo,
MPUMEHSTh 3HaHUs 00

07.

B 00/1acTHIKO0/10THYECKOr0 BOCIINTAHUS

- c(hOopMUPOBAHHOCTh OSKOJIOTUYECKOH KYIbTYphl, TOHUMAaHHE
BIISIHUSL COLMAJIBHO-DKOHOMMYECKUX IIPOLECCOB HA COCTOSHHE
NPUPOJHOH W COLMAIBHOW Cpenbl, OCO3HaHHE TJI00aTbHOTO
XapakTepa dKOJIOTMUECKUX IMpoOIeM;

- IUIAHUPOBAaHUE M OCYILIECTBICHUE IEHUCTBUM B OKPYKAIOIIECH

- BJAJETh CHCTEMOH 3HAHUI 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, MCIOJIb3YEMbIX B OMOJIOIMYECKUX HCCIIEJOBAHMSIX
JKUBBIX OOBEKTOB M  JKOCHUCTEM (OmHCaHWe, U3MepeHue,
poBeJCHUE HAOMIOACHMIA); CITOCOOAMU BBISIBJICHUS H OIECHKU
AQHTPOTIOTEHHBIX U3MEHEHUH B TIPUPOJIC;

- YMETh BBISBJIATH OTIMYHUTENbHBIE NMPU3HAKU JKUBBIX CHCTEM, B

W3MEHEHWH KJIMMaTa, | Cpele Ha OCHOBE 3HAHWs [eleld yCTOWYMBOTO pPAa3BUTHSA | TOM 4YHCIe TpHOOB, pPACTEHMIA, JKUBOTHBIX W  YEJIOBEKA;

TIPUHITUTIBI YeJI0OBEUEeCTBA; NPUCIIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHUs, a0MOTHYECKUX H

OepeKITMBOTO aKTHBHOE HENpPHUATHE JCHCTBHMA, MPHHOCSIINX BPEI OKPYKAIOMIEH | OMOTHUECKUX KOMIIOHEHTOB IKOCHUCTEM, B3aHMOCBSI3€H

MIPOU3BO/ICTBA, cpene; OPraHM3MOB B COOOINECTBAaX, AHTPOIIOTEHHBIX W3MEHEHUH B

3¢ HEeKTUBHO - yYMEHHE TPOTHO3UPOBATH HEOIArOMPUITHBIC JKOJOTHYECKHE | IKOCHCTEMaX CBOCH MECTHOCTH;

JEeCTBOBATh B | TIOCTICICTBUS MTPEIPUHAMAECMBIX JICHCTBHIA, IPEAOTBPAIIATh HX; - YMETh BBIIENATH CYIIECTBEHHBIC MPHU3HAKH OWOJIOTHIECKUX

Ype3BhIYaHBIX - paculMpeHue  OmbITa  JEATENbHOCTM  DKOJOTMYECKOM | MpolieccoB: oOMeHa BemiecTB (MeTaboiu3Mm), HHGOpManuu U

CUTYaLUsAX HaIpaBJIEHHOCTH; IpEBpallleHus]  SHeprud,  OpoKeHus,  aBTOTPOPHOTO U

- OBJIAJICHHE HABBIKAMM y4eOHO-MCCIIE0BATENbCKOM, IPOEKTHON U | TeTepOTPOGHOr0 THUIOB MHUTaHUSA, (DOTOCHMHTE3a M XEMOCHHTE3a,
COLIMAJIBHON JIeATeNbHOCTH MHTO3a, Meiio3a, raMeToreHesa, sMOpHOreHesa,

OCTAMOPHOHAIBHOTO PA3BUTHS, PA3MHOXKEHUS, UHAUBUYaIbHOTO
pasBUTHs oOpraHu3Ma (OHTOreHe3a), B3aUMOJCHCTBHUS I'€HOB,
reTepo3nca; nelcTBui HCKYCCTBEHHOT'O otOopa,
CTaOMIIN3UPYIOILIETO, JBYDKYLIETO u pa3pbIBaIOILEro
€CTECTBEHHOI0 0TOOpa; ayuIoNaTpUYEcCKOro M CUMIATPUYECKOTO
BUJ000pa30BaHusl; BIUSHMUSA JABWXKYIIMX CHUJ  3BOJIIOLUM Ha
reHo(OH]T NOMYJISALMH; PUCIIOCOOIEHHOCTH OPraHU3MOB K cpelie
oOuTaHMs, 4YepepoBaHMs HAlpaBJICHUH 3BOJIOIMHU; KPYroBOpOTa
BEIIECTB M IOTOKA SHEPrUH B IKOCHCTEMAX

IIK°....

3YkasbisatoTca MK, anemeHTbl KOTopbIX POpMUPYET NPUKNAAHON Moay b (NpodeccMoHanbHO-0pMeHTMPOBaHHOe coaepXKaHue) B cootseTcTanm ¢ PrOC peanunsyemoii
npodeccumn/cneunanbHoctn CNO
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2. CTpyKTYypa U cojiep:kaHue 0011e00pa30BaTeIbHOM JUCIIUILINHBI
2.1. O0beM JUCHMILIMHBI M BUABI Y4e0HOH padoThl

Bun yueOHoi#i padoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUIIMHBI 144
B T.4.

OcHoOBHOE coep:KaHue 112
BT. U..

TEOPETHUYECKOE 00yIeHUE 68
MPaKTUYECKHUE 3aHITH 32
abopaTOpHBIC 3aAHITHUS 12
IIpodeccnoHa/ILHO-OPHEHTHPOBAHHOE  CO/ep:kaHHMe  (coaepskaHHMe 24
NMPUKJIATHOTO MOJYJIsA)

TEOPETHUYECKOE 00yIeHNE 8
MPAKTUYECKUE 3AHATHUS 14
ab0paTOPHBIC 3aAHITHS 2
KoHTpoJibHBIE pa6oTHI 8

IIpome:kyTouHas aTTecTauus (IK3aMeH)
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2.2. TemaTu4eckuii JIaH U COleP:KaHUE TUCIUNINHBI

Dopmupy
HanmenoBanme Coaepkanue y4yeOHOro Marepuasna (OCHOBHOe M NpO(ecCHOHAILHO-OPHEHTHPOBaHHOE), JabdopaTtopHbie u | O0bem |eMble
pa3iesoB U TeM NpaKTHYeCKUe 3aHATHUS, IPUKJIAJTHON MOAYJ/Ib (IIPU HAJIMYMH) 4YacoB [KOMIIETeH
U
1 2 3 4
Pa3nes 1. KileTka — cTpyKTYPHO-(p)YHKIMOHAJIbHASI €INHULA KHBOT'0 36
Tema 1.1. OcHOBHOE coJiep:KaHue 2
Buosaorus kak | Teoperuyeckoe o0yueHme: 2
HayKa buonorus xak Hayka. CBsi3b OMOJIOTHH C APYrUMHU HaykKaMu: OMoxumusi, onogusuka, OMOHMKa, reHoreorpadus u ap.
Ponb 1 MecTo 6uonoruu B popMUPOBAaHUU COBPEMEHHOM HAaydHOW KapTUHBI MUpa. 3Ha4eHHE OMOJIOTMUECKHUX 3HAHUM. OK 02
Uctopusa Ouonoruu. 3HaueHHWE LUTOJOTUU A PA3BUTUS OMOJNOTMM M IMO3HAHUS NPUPOJBl. METOJbl LIUTOJIOTHUH:
MHUKpOCKOTMHS, XpomaTorpadus, 31ekTpodopes, METoJ MEUEHBIX aToMoB, MuddepeHnnaibHoe HeHTpUudyrupoBaHue,
KYJIbTYpa KIETOK
Tema 1.2. O0mas | OCHOBHOE coJepxKaHue 2
xapakrepucTuka | TeopeTnuyeckoe o0yueHue: 2
KU3IHH PaznooOpazue 6mocucrem. Opranu3zanys OHOJIOTUYECKUX CHUCTEM. YPOBHH OpraHU3AIMH OMOCHUCTEM: MOJIEKYJSIPHO-
TeHETUYCCKUH, OpPraHOUIHO-KJIETOYHBIH, OPraHU3MEHHBIH, MOMYJISIITUOHHO-BU0OBOM, 3KOCHUCTEMHBIHN OK 02
(buoreonieHoTHUECKHI), OWochepHblit. Haykm, wu3ydaromme OHONOTHYECKHE OOBEKTHI Ha Pa3HBIX YPOBHAX
opranuzanuu >ku3HU. OOIas XapaKTepUCTHKA >KU3HU, CBOMCTBA JKUBBIX cucTeM. [Ipomeccol, mpoucxopsiiue B
o6uocucremax
Tema 1.3. OcCHOBHOE CO/Iep:KaHue 6
Buosoruyeckn Teopernyeckoe o0yueHue: 2
BaKHbIC XUMHYECKUH cOCTaB KIeTKH. HeopraHnyeckue BemecTBa KISTKH, UX OHOJIOTHYecKast PoJib.
XUMHUYeCKHe Opranndeckue BeliecTBa KJICTKU. buosorndeckue nomumepsl. benku. CtpykTypa U GYHKIIMHA OCIKOBON MOJICKYIIBI.
COCIMHCHUHA @DepMeHThI, TPUHIIUIT UX JeHCTBUS. YTIeBoAbl. bruonornyeckue GyHKIUU YTrIeBOIOB.
Jlunuael. O6muit mnan crpoenus. ['uapodunbHo-TuIpodoOHBIE cBoiicTBa. Knaccudukarus mununos. buonorudeckue OK 01
¢byukiun munuaoB. AT®. Crpoenue monekynbl AT®. buonornueckue pynkimn ATD OK 02
IIpakTHYeckne 3aHATHSA: OK 04
Ponp OenkoB, yrieBoJOB U KMPOB B OpraHu3Me 4YeloBeka. BuUTaMUHBI M OHOJOTMYECKH aKTHBHBIE J00aBKH, HX
3HAUEHUE B )KU3HU OpraHU3Ma YejoBeKa. [ umo- u aBUTaMUHO3BI UX MociencTBus. [IpencTaBinennue yCTHBIX cOOOIIEeHHIA
C Tpe3eHTalrel, MOArOTOBIEHHBIX M0 NEPEYHI0 UCTOYHUKOB, PEKOMEH/I0BAHHBIX MPEMNO1aBaTeIeM
JlabopaTopHble 3aHATHSA: 2
JlaGopatopHas pabota “Onpeznenenue ButamuHa C B IpoiyKTax NUTaHus” 2




[loaroTtoBka BapHMAaHTOB OIBITA, HAOMIOACHWE 32 KAYECTBEHHBIMHU PpEAKIMSAMH, 3alOJHEHHE pabodeid TaOIuIIb,
WHTEepIpeTanys HabJIr01aeMbIX ABICHHH, (JOPMYIHPOBAHUE BHIBOIOB

Jlaboparopuas padota «I'uapoduasHO-THAPOGOOHBIE CBOMCTBA TUITHIOBY
[ToaroToBKka BapHaHTOB ONbITa, HAOIIOJCHUE U3MEHEHHS PACTBOPUMOCTH JIMIIHJIOB, 3arl0JIHEHHE padoueil TaOmuIsl,
WHTEepIpeTanys HabII0IaeMbIX IBICHHH, (JOPMYITHPOBAHNE BHIBOIOB

Tema 1.4.
CTpykTypHO-
(pyskumnonanbHas
opraHu3zanms
KJIETOK

OcHoBHOE COACPKaHUuE

(op]

TeopeTuquRoe oﬁyqelme:

Knerounas teopus (T. LlBann, M. llneiinen, P. Bupxo). OCHOBHbIE NOJIOKEHUSI COBPEMEHHON KJIETOYHOU TEOPUH.
Tunel KJIETOK: SyKapuoTHuUecKas M MpokapuoTudeckas. CpaBHHUTEIbHAs XapaKTEPUCTUKA KIETOK 3YKapuUOT
(pactutrenbHOM, JKMBOTHOM, TpuOHOMN). CTpoeHue NpPOKApUOTHUYECKON KIeTKU. (OCOOEHHOCTH CTPOEHUS
reTepoTpodHOM U aBTOTPO(PHON MPOKAPHOTHUYECKUX KiIETOK. CTpoeHMEe Ma3zMaThudeckoi MemOpaHbl. TpaHcmopT
BEILIECTB Yepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: IACCUBHBIM M AaKTHBHBIA. ODHIOLMTO3: MHUHOLUTO3, (PAromuros.
Ok3o011t03. O6004Ka WK KiIeTouHas cTeHKa. CTpyKTypa U QyHKIIMU KJIE€TOYHOM CTEHKH PacTeHUM, TPHO0B

N |

Huromna3zma. [{uto3omb. [utockener. OgHoMeMOpaHHbIE OPraHOWIBI KJIETKU: 3HAOIIazMarndeckas cetb (DI1C),
anmapat [onbpmku, JHM30COMBI, MNEPOKCUCOMBI, BaKyOJd pPACTUTENbHbIX KieToK. CrpoeHne U  QyHKUIUU
0JIHOMEMOpaHHBIX OpraHon1oB kieTku. Knerounslii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOU[BI KJIETKA: MUTOXOHJIPHUM, IJIACTHUJIBI: XJIOPOILIACTHI, XPOMOIUIACTHI, JIEUKOIIACTBI, HX
cTpoeHue U PyHKIMH. SAepHbIii anmnapar KJIeTKU, CTPOCHHE U (DYHKIIUH.

HemeMmOpanHbie opraHouabl KIETKU: pUOOCOMBI, MUKpPOTPYOOUKH, KJIETOUHBIH UEeHTp. OpraHouabl ABWKEHUS:
pecHUYKH U KryTHUKU. CTpoeHue u QyHKIuN HeMeMOpaHHBIX OPraHOMIOB KJIETKU

JlabopaTopHble 3aHATHS:

JlaGopaTopHast pabora «CTpoeHHE KIETKH (pacTeHHsl, >KMBOTHBIC, TPHOBI) W KJIETOYHBIC BKIIOYCHHUS (Kpaxmal,
KapOTHUHOU/IBI, XJIOPOILIACTHI, XPOMOTLIACTHI )»

[IpuoOpeTeHne ombITa NPUMEHEHUS TEXHUKH MHUKPOCKOIMPOBAHUS TPU BBITIOJIHEHUH JIA0OPATOPHBIX PpaldoT.
[ToaroToBKa MHUKpOIIpPENapaToB, HAOIIOACHUE C MOMOIIBI MUKPOCKOIIA, BBISIBICHHE PA3IUYUNA MEKIY H3ydaeMbIMH
00BEKTaMHU, HHTEPITPETAIS HAOIIOAaEMBIX SIBIICHUI, (GOpMYIHpOBaHHE BHIBOJIOB

JlaGopaTtopHnas pabdora «IIpoHuIaeMocTh MeMOpaHHbI (IJ1a3MOJIN3, JETIa3MOIH3))
[IpuoOpeTeHne oOmbITa NPUMEHEHUS TEXHUKH MHUKPOCKOIMPOBAHUS TPU BBINIOJHEHUHU JIA0OPATOPHBIX PaldoT.
[ToaroToBKa MHUKpOIIPENapaToB, HAOIOACHUE C MIOMOIIBE0 MUKPOCKOIIA, BBISIBICHUE PA3IMYMi MEKY U3y4acMbIMH
00BEKTaMHU, HHTEPITPETAIS HAOIIOAAEMBIX SIBIICHUI, (DOPMYIHMpPOBAHKE BHIBOJIOB

OK 01
OK 02
OK 04

Tema 1.5.
CrpykTypHO-
(pyHKIMOHAIBHBI
e (axkTopsl
HACJIEICTBEHHOCT

OcHoBHOE coaep/kaHue

o

Teopernyeckoe o0yueHune:

N

Crpoenne XxpoMocoM. XpOMOCOMHBIN Ha0OP KJIETOK, TOMOJIOTHUHBIE M HErOMOJIOIMYHBIE XPOMOCOMBI, FaIlNIOUTHBIN 1
muninonHbil Habop. Hyxneunnoswle kuciotsl. JJHK m PHK. Crpoenme HyknenHoBBIX KuCHIOT. HykieoTHabl.
Kommuiementapable asotuctble ocHoBaHus. IlpaBuno Yapradda. Crpykrypa JHK — nBoiiHas crnmpais.

OK 01
OK 02
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U Mecronaxoxaenue u ononornyeckue pynkuuu JHK. IHK-skcnepruza. Bunst PHK. ®ynxkuun PHK B knetke
IIpakTHuyeckne 3aHATHSA: 2
Pewrenne 3aa4 Ha onpeeeHue NOCIe0BaTENbHOCTH HYKJIEOTHI0B
Tema 1.6. OcHOBHOE coJiep:KaHue 4
IMpoueccsl Teoperuueckoe o0yueHue: 2
MaTPUYHOI'O Marpuunsiii cunre3 JJHK — permukanus. [Ipuanunsr perumkanun JTHK. Mexannsm perumkanun JJTHK. Penapanus
CHHTE32a JIHK (noperuiexaTuBHasi, nocTperuiekatuBHast). Peakiuu MarpuuHoro cuHTesa. [IpMHIMI KOMIUIEMEHTapHOCTH B
peakuusax marpudHoro cuHre3a. JIHK u rensl. ['eHermuecknii xon, ero cBOMCTBA. TpaHCKpuUNIUs — MaTpUYHBIN OK 01
cunte3 PHK. Tpancnsauus u e€ sranbl. YcinoBus 6nocunresa oenka. Ctpoenue T-PHK u kogupoBanne aMUHOKHCIIOT. OK 02
Ponb pubocom B Onocunrese Genka
IIpakTHueckune 3aHATHSA: 2
Pemenue 3a1ay Ha onpeesieHne NoCcae10BaTeIbHOCTH AMMHOKHCIIOT B MOJIEKyJie Oerka.
Pemenune 3amau Ha omnpenereHHe MOCIEI0BATEIBHOCTH aMUHOKHCIOT B MOJIEKYyle Oelka B Cilydae W3MEHEHUs
MOCJIeI0BATEeIbHOCTH HyKiIeoTu0B JIHK
Tema 1.7. OcHOBHOE cO/lep:KaHue 4
HexkJieTounble TeopeTrnueckoe odyueHue: 2
(hopMbI KM3HU Bupycbl — HeknerouHble (QOpMBl KU3HM W oOnuratHble mapa3uThl. CTpoeHue MPOCThIX M CJIOXKHBIX BHPYCOB,
perpoBupycoB, Oakrepuodaron. Xuznennoii 1mukn JIHK-comepxkammx BupycoB, PHK-comepxkammx Bupycos,
Oaktepuodaros. BUY, renaTut gyenoseka. OK 02
bakrepun. O6mas xapakrepuctuka. [Tonsarue mramm. Bupycsl n 6akTepuu: CX0ICTBa U pa3InUUs OK 04
IIpakTHYecKue 3aHATHS: 2
Bupycubie u OakrtepuanbHble 3a0osieBaHus. OOIIME MPHUHLMIBI HKCIOJIB30BAHUSA JIEKAPCTBEHHBIX BEIIECTB. | 2
Oco0eHHOCTH TPUMEHEHUS aHTUOHOTHKOB.
[IpencraBienre yCcTHBIX COOOLIEHHMH €  Mpe3eHTalued, TMOATOTOBIEHHBIX IO MEPEeYHI0 HCTOYHHKOB,
PEKOMEHIOBAHHBIX MIPENOJaBaTEIEM
Tema 1.8. OcCHOBHOE coJIep:KaHue 4 OK 02
OOmen BemecTB U | Teopernyeckoe o0ydyeHune: 4
NnpeBpalieHue AcCCUMWIALIMS W JUCCUMWISLMS — JBE CTOpPOHBI MeTabosm3ma. Tumbl oOMeHa BeliecTB: aBTOTPO(HBIN u | 2
JHEPIrHH B KJIeTKe | reTepoTpodHbIi, a3poOHBI 1 aHAdpOOHBIN. DHepreTuyeckoe odecrneueHue KieTku: npespamieHne AT® B 0OMeHHBIX
npoueccax. @epMeHTATUBHBIN XapaKTep peakluil KICTOYHOTo MeTaboIn3Ma
[lepBuuHBIi CHHTE3 OpraHMYECKUX BemlecTB B kieTke. [lmactuueckuit oOmeH. DoTocuHTE3. XeEMOCHHTE3. | 2

AHa3poOHBII SHepreTndeckuii 0OMeH. AHa3poOHbIE OpraHu3Mbl. bposkeHue, aBTOTpOGHBIN U reTepoTpodHBINA THUI
NUTaHUA. AHa’pOOHbIE MHUKPOOPraHU3MBl KaK OOBEKThl OMOTEXHOJOTMH. OTalbl 3HEPreTMYecKoro oOMeHa.
I'mukonus. buosornyeckoe OKUCIEHNE, WIN KIETOYHOE JbIXaHHE
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Tema 1.9. | OcHoBHOE coep:KaHNe 2
Ku3HeHHbIH Teopernueckoe o0yueHue: 2
IHKJI KJIETKHU. | KneTouyHsli UK, ero nepuoasl U perynsanus. [lepuoast uarepdassr ux ocodennoctu. JAuddepennpanus KIeTku u OK 02
Muro3. Meiio3 apecT KJIETOYHOro 1ukia. Jlenenue kinerku — Muro3. CTaaiuum MHTO3a M IPOUCXOAsIIne npolecchl. Kapruokunes u OK 04
LUTOKUHE3. bruonoruyeckoe 3HadyeHue MUTO3a. Melo3 — peayKIMOHHOe Aenenne kietku. Ctaauu meio3a. Meios3 —
OCHOBA ITI0JIOBOTO pa3mHOKeHHMs. [loBenenne xpomocoM B Menose. KpoccnHrosep. bruosorundeckuii cMbIC MeNo3a.
DddexTrr Meiio3a. Melio3 B )KH3HEHHOM ITUKJIC OPraHU3MOB
KonTposabHas padora 2
MoneKynsipHbIi YpOBEHb OpraHU3aliy )KUBOTO
Paznen 2. Ctpoenue u GpyHKIMH Opranusma 44
Tema 2.1. Conep:xkaHue 6
Crpoenne IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IEP:KAHNE TEOPEeTHYECKOro 00y4eHUs 4
OpraHusMa OpnHoxknerounble opraHu3Mbl. KosloHHManpHble OpraHu3Mbl. MHOTOKJIETOYHBIE OpraHu3Mbl. B3anMocCBs3b yacTeit
MHOTOKJIETOYHOTO oprann3ma. @ynkuus. Oprassl ¥ CUCTEMBI OpraHOB. Anmaparsl OpraHoB. ['omeocras oprannsma u
€ro noJiiepKaHue B Mpoliecce )KU3HEAEITEIbHOCTH.
OyHKIMOHAIbHAS CUCTEMA OpraHoB. TkaHn pacteHnil. TkaHM KUBOTHBIX U 4esoBeka. Opranel pacteHuil. Oprassl U
CUCTEMBbl OPraHOB JKMBOTHBIX U YeJloBEKa. 3HAUYEHHUE OIMOPbI, ABWKECHUS, MUTAHUS, JbIXaHUS, TPAHCIIOPTA BEIECTB,
BBIJICIICHUS, 3a1IUThl. 3HAUEHHUE MPOSIBJICHUS Pa3IPAKUMOCTH U PETYISIUN OK 02
*B ToM 4ucie Ha BLIOOP 00pa30BaTeIbHOM OPraHM3aluu: OK 04
st mpodeccuit/cnenuanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM mM3ydeHUs ‘“‘PacteHus” TeopeTHdecKuii MaTepuan TeMbl 4 [IK
“CrpoeHue opraHu3ma’ H3ydaeTcs YyriIyOJIeHHO Ha TpUMeEpe OpraHu3Ma pacTeHuid. TkaHW, OpraHbl U CHCTEMBI
OpraHoB YeJIOBEKa U JKUBOTHBIX pacCMaTPUBAIOTCSI 0030pHO
Jlst mpodeccuit/criennnaabHOCTEH, CBSI3aHHBIX ¢ 00BEKTOM HM3ydeHUs ‘YKMBOTHBIC” TEOPETUUYECKUA MaTEpHAll TEMbI
“CtpoeHue opranusma” H3ydaeTcsl YriyOJeHHO Ha MpHUMEpPE OPraHU3MOB >KUBOTHBIX. TKaHU, OPraHbl U CHUCTEMBI
OpraHoB PacTeHUH U YeJIOBEeKa pacCMaTPUBAIOTCS 0O30pHO
st mpodeccuii/criennaibHOCTEH, CBA3aHHBIX ¢ OOBEKTOM H3ydeHHs “UemoBeK” TEOPETHYECKUH MaTepuall TeMbl
“CtpoeHue opraHu3Mma” H3y4daeTcs YriIyOJNeHHO Ha MpUMEpe OpraHu3Ma 4YeloBeKa. TKaHW, OpraHbl M CHCTEMBI
OpPraHoOB PaCTeHUH U JKUBOTHBIX pACCMATPUBAIOTCS 0030PHO
OcHOBHOE co/iepkaHue NPAKTHYECKOr0 3aHATHS: 2
Teopust kioHanpHO-ceneKkTUBHOr0O uMmyHuteta II. DOpmmxa, .M. MeunukoBa. UHpekuronusie 3a0oieBaHus u | 2

snuIeMus. BakHeiue snuaeMuyd B HCTOPHM 4YelOBEUeCTBAa. BakiuHaius kak Npo(uiIakTHKa HHOEKIIMOHHBIX
3a00J1€BaHHIA.

[IpencraBneHne YCTHBIX  COOOIIEHHM C  Tpe3eHTAlMel, TOATOTOBJICHHBIX IO IEPEYHIO HCTOYHHUKOB,
PEKOMEHIOBaHHBIX MTPEIIOIaBaTEIIEM
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Tema 2.2. Conepxanue 2
®opmbl IIpogeccuoHAIbLHO-OPHEHTHPOBAHHOE CO/IEP/KAHNE TEOPEeTHYECKOro 00y4eHHs 2
Pa3sMHOKeHUsl @®opMBl pa3MHOKEHHSI OPraHu3MoB. becrnosioe U nojoBoe pasMHOKeHUE. Buapl 0€Cnonoro pasMHOKEHHUS: IIPOCTOE
OpraHu3mMoB JIeJIEHUE HaJIBOE, NIOYKOBAHNE, PAa3MHOKEHHUE CIIOPaMH, BEr€TaTUBHOE pa3MHOXKEHUE, (hparMeHTalusl, KJIOHUPOBAaHHUE.
[TonoBoe pa3MHOKEHHE.
*B Tom uKciie Ha BbIOOP 00pa30BaTeIbHON OPraHU3ALMU:
Jnst mpodeccuii/criennanbHOCTEH, CBSI3aHHBIX ¢ 00BEKTOM H3ydeHHs “‘PacTeHus” TeopeTndecKuid MaTephall TeMBI OK 02
“@opMBbI Pa3MHOXKEHHSI OPraHM3MOB™ HW3y4yaeTcs YIIIyOJeHHO Ha TpUMEpe OpraHusMa pacTeHuid. PazmHOXkeHHe K
YeJIOBEeKa M )KMBOTHBIX PACCMATPUBAIOTCSI 0030PHO 2
Jlia npodeccuii/ciennaabHOCTEN, CBA3aHHBIX ¢ 00BbEKTOM M3ydeHHUs ‘YKHBOTHBIE” TEOPETUUYECKUIN MaTepuan TeMbl
“@opMbl pa3MHOKEHHS OPraHU3MOB” HM3ydaeTcs YriayOJIeHHO Ha MpHUMEpEe OpPraHU3MOB XUBOTHBIX. Pa3MHOXeHHE
pacTeHMil ¥ 4eJI0BeKa pacCMaTpUBAIOTCS 0030PHO
s mpodeccuil/cnenanbHOCTEH, CBSI3aHHBIX ¢ 00BEKTOM M3ydeHHs “YenoBek” TeopeTHHeCKHil MaTepuan TeMbl
“@opMbl pa3MHOKEHHSI OPraHU3MOB” H3ydaeTcs YIrIIyOJIeHHO Ha IMpHUMepe opraHu3Ma dyelioBeka. Pa3mMHokeHHe
pacTeHM U KUBOTHBIX PACCMAaTPUBAIOTCS 0030PHO
Tema 2.3. OCHOBHOE COIepKaHUe 4
Onrorenes Teoperuyeckoe oGydyenue: 4
KMBOTHBIX U | ['ameroreHe3 y xkuBOTHbIX. CrepmaroreHe3 u ooreHe3. CTpoeHue TMOJOBBIX KieTok. OmiogoTBopeHue u | 2
YeJioBeKa SMOpHOHAIBHOE pa3BUTHE JKUBOTHBIX.  [lapTeHorene3. OwmOpuorene3 (Ha mnpumMmepe JiaHneTrHuka). Cramuun OK 02
sMOpHOreHesa OK 04
Poct u pasButme xuBOTHBIX. [locTomMOpuoHanbHBIM mepuoa. Ilpsimoe u Hempsimoe pasButHe. PasButne ¢ | 2
MeTaMop(o30M y OECHO3BOHOYHBIX M IO3BOHOYHBIX >KMBOTHBIX. CTajiuum mNOCTIMOPUOHAIBHOIO pa3BUTUSA Y
KHUBOTHBIX U YesoBeka. Ileproipl OHTOreHesa yenoBeka. buosornueckoe ctapeHue U cMepThb. I epoHTosorus
Tema 2.4. | OcHOBHOe co/IepKaAHNE 2
Onrorenes Teopernyeckoe o0yueHue: 2 OK 02
pacTeHuii I'amerodur u cnopodur. PasmHoxkeHne u pazButue Bojaopocieil. PazMHOXKeHHE U pa3BUTHE CIIOPOBBIX PACTCHMM. OK 04
Pa3MHOKeHMe 1 pa3BUTHE ceMEHHbIX pacTeHuid. Poct. [lepuobl oHTOTE€HEe3a pacTeHui
Tema 2.5. | OcHOBHOe co/IepKaHNe 2
OcHoBHBIE Teopernveckoe o0yueHue: 2
NOHSATHA I'eHeTHKa Kak Hayka O HACJIEZCTBEHHOCTM M M3MEHYMBOCTH OpraHu3mMoB. OCHOBHBbIE T'€HETHUYECKHE IMOHATUS U OK 02
reHEeTHKH cumBoJIbL. I'eH. I'eHoTHn. deHOTHN. ANnenbHblE TeHbl. AJIBTEPHATUBHBIE NPU3HAKU. JIOMUHAHTHBIN U PELIECCUBHBIN
npusHaku. ['omo3urora wu rereposurora. Yucrtas auHMA. [uOpuapl. OCHOBHBIE METOABI TE€HETHUKH:
rUOPUI0JIOTHUECKHUH, TUTOIOT MUECKHE, MOJIEKYIISIPHO-TeHETHUECKUE
Tema 2.6. | OcHOBHOE coiepKaHHue 4 OK 02
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3akonomepHoctu | Teopernueckoe o0yuenme: 2 OK 04
HacJIeJ0BaHUA 3aKkoHOMEpHOCTH oOpa3oBanus ramer. 3akoHel [. Mengens: Monorubpuanoe ckpemmuBanue. IIpaBuiio IK...

JOMUHHUPOBAHMUA. 3aKOH €IMHOOOpa3usl MEepBOrO MOKOJCHMSA. 3aKOH paclleIuieHus Npu3HakoB. LluTonmormueckue

OCHOBBI MOHOTHOPHIHOTO CKPEIIMBAaHMA. | MTIOTE3a YUCTOTH TaMeT. AHAIM3Upyolee ckpemuBanue. JJurudpunHoe

CKpeIllMBaHME. 3aKOH HE3aBUCUMOIO HacjieloBaHUs Mpu3HakoB. IlomuruOpupHoe HaciegoBaHHWE M €O

3aKOHOMEPHOCTH

IIpogeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/IeP/KAHME TPAKTHYECKOI0 3aHATHSA 2

Pemenune 3amau Ha ompeneleHHE BEPOSITHOCTH BO3HMKHOBEHMSI HACJIEJICTBEHHBIX MPU3HAKOB IIPU MOHO-, JH-,

MOJIMTHOPUAHOM M AHAJTM3UPYIOUIEM CKPEIIMBAaHUH, COCTaBICHUE T€HOTUITNYECKUX CXEM CKpEIIMBaHUs

*B ToM 4yHcie HA BHIOOP 00pa3oBaTe/ibHOI OPraHu3alMu:

Jlia npodeccuii/crienuanbHOCTEN CBSI3aHHBIX C 00bEKTOM M3ydeHHs “PacrenHus” HeoOXoauM MOJI00p reHEeTHYECKUX

3alad  Ha OIpE/EJIeHHE BEpPOSITHOCTU HACJIEJACTBEHHBIX IPU3HAKOB MpPU MOHO-, JAHM-, HOJUTHOPUIHOM U

aAHAIM3HUPYIOIIEM CKpEIIMBaHUM Y PACTEHHM

Jlia npodeccuit/ciennanbHOCTEN CBA3aHHBIX C 00beKTOM H3ydeHus “JKMBOTHBIE” HEOOXOAUM MOA00P reHEeTHYECKUX

3alad  Ha OIpe/elIeHHE BEpPOSTHOCTU HACJIEJACTBEHHBIX IPU3HAKOB TMPU MOHO-, JAH-, MNOJUTHOPUIHOM U

AHATM3UPYIOIIEM CKPEIIMBAHUN Y )KUBOTHBIX

s npodeccuil/cnennanbHOCTEN CBSI3aHHBIX ¢ 00bEKTOM u3ydeHus “‘UenoBek” HEOOXOIUM MOAO0P T€HETUYECKUX

3aa4 Ha OIpENEeJICHUE BEpPOSTHOCTU HACIEJACTBEHHBIX IPU3HAKOB TMPU MOHO-, MAW-, MOJUTHOPUIHOM U

aHAJIM3HPYIOIIEM CKpEIIMBAaHUH Y YEIOBeKa
Tema 2.7. | OcHOBHOe coJlepKaHue 4 OK 01
B3anmopeiicreue | TeopeTmueckoe o0yueHue: 2 OK 02
TeHOB l'enoTun kak 1enoctHas cucremMa. MHOXECTBEHHOE JeicTBUE reHoB. Ilneriorponus. MHOKECTBEHHBIN aJlJICIU3M.

B3anmopeiictBue  aluieNbHBIX — TE€HOB. Konomunupoanue. B3aumMoneiicTBue ~ HEaIENIbHBIX ~ T'E€HOB.

KommnementapHocts. Onuctas. [losmmepus

IIpodeccuoHaibHO-OPHEHTHPOBAHHOE CO/IeP:KaHMe NPAKTHYECKOT0 3aHATHSA: 2

Pemenne 3a1a4 Ha OIpE€ACIICHUC BEPOATHOCTH BOSHUKHOBCHUA HACJICACTBCHHBIX IIPHU3HAKOB IIPH PA3JIMYHBIX THUIIAX
B3auMMOJICHCTBUS I'CHOB, COCTABJICHUC 'CHOTUITNYCCKHUX CXCM CKPCIIUMBAHUA

*B ToM 4yncie HA BLIOOP 00pa30BaTeIbHOM OPraHN3alMu:

* Jlna npodeccuil/cnennanbHOCTeN CBsI3aHHBIX ¢ 00BeKTOM M3ydeHus “Pacrenus” He0OX0aAUM MOIO0P T€HETUYECKUX
3a/1ad Ha OIpEACJICHUEe BEPOATHOCTH BO3HUKHOBEHHS HACICJICTBCHHBIX TNPH3HAKOB IMIPHU Pa3IMYHBIX THITAX
B3aMMOJICIICTBUS F€HOB Y PACTEHUI

*Ilns  mpodeccuii/crienuanbHOCTEl  CBA3aHHBIX € 00beKTOM u3ydeHus ‘YKuWBOTHBIE” HEOOXOIUM 10A00p
TeHEeTUYECKUX 3aJjau Ha ONpeieieHHE BEpOSTHOCTH BO3HUKHOBEHHS HACIEICTBEHHBIX MPU3HAKOB NPH Pa3IHMUHBIX
TUIAX B3aUMOJICHCTBHUS T€HOB Y KHBOTHBIX
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* J[Inst mpodeccuii/criennanibHOCTeH CBSI3aHHBIX ¢ 00BEKTOM H3ydeHus “YenoBek” HE00X0AUM MOA00p TeHETHYECKHX
3a7a4 Ha OIpENeNICHHEe BEPOATHOCTH BO3HUKHOBEHMS HACJICACTBEHHBIX IPU3HAKOB MPU PA3IHYHBIX THIIAX
B3aMMOJICHCTBHS T€HOB Y YEJIOBEKA

Tema 2.8. | OcHOBHOE cojlepKaHHue 4
CuemnieHHnoe Teopernueckoe o0yueHue: 2
HacJjieloBaHHue 3akonsl T. Moprana. CreruieHHOE HacleJOBaHUE T'€HOB, HapylIeHUE CLEMIeHUus. XPOMOCOMHasl Teopus
NPU3HAKOB HACJIEICTBEHHOCTU. [ eHeTHuecKkoe KapTUpOBaHHWE XpOMOCOM. lcmosnb3oBaHHE KpPOCCHHIOBEpa JUIsl COCTABIICHUS
TeHETHYECKUX KapT XPOMOCOM
IIpogeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/IeP:KAHME NPAKTHYECKOT0 3aHATHSA: 2
Pemenune 3amad Ha ompezeneHue BEPOSTHOCTH BO3HUKHOBEHHS HACJEACTBEHHBIX HPU3HAKOB IPHU CLEMICHHOM
HaCJIeJOBaHUH, COCTABJICHNE T€HOTUIIMUECKUX CXEM CKPEIMBaHUs OK 01
*B ToM 4yHcie Ha BbIOOP 00pa3oBaTe/ibHOI OPraHu3aluu: OK 02
Jlia npodeccuii/crienuanbHOCTEN CBSI3aHHBIX C 00bEKTOM M3ydeHHs “Pacrenus” HeoOXoauM MoJI00p reHeTHYEeCKUX K. .
3a/1a4 Ha OIpeieTieHHe BEPOSTHOCTH BOZHUKHOBEHUS HACIIEICTBEHHBIX MPU3HAKOB MPHU CLEMJIEHHOM HacleZJOBaHUH Y
pacTeHui
Jlia npodeccuit/ciennaabHOCTEN CBA3aHHBIX C 00beKTOM H3ydeHus “JKuMBOTHBIE” HEOOXOAUM MOA00P reHEeTHYECKUX
3a/1a4 Ha OIpeieTieHHe BEPOSTHOCTH BOZHUKHOBEHUS HACIIEICTBEHHBIX MPU3HAKOB MNP CLEMJIEHHOM HaclleZJOBaHUH Y
KUBOTHBIX
st mpodeccuit/crennanbHOCTEH, CBA3AHHBIX ¢ 00BEKTOM M3ydeHHs “‘UenmoBek” HeoOXOoAauM Moa00p TeHETUUECKHUX
3a/1a4 Ha OIpeeieHHe BEPOSTHOCTH BOZHUKHOBEHUS HACIIEICTBEHHBIX MPU3HAKOB MPHU CLEMIICHHOM HacleZJOBaHUH Y
YyeJloBeKa
Tema 2.9. | OcHOBHOe co/IepKaHNE 4
I'enernka moJia Teoperuyeckoe o0yueHue: 2
XpOMOCOMHBIN MEXaHU3M OIpeleieHHs] Toja. AyTOCOMBI M TIOJIOBbIE XPOMOCOMBI. ['OMOrameTHbli U
rereporaMeTHbiid 1oj. ['eHeTndeckas CTpyKTypa IOJOBBIX XpomocoM. HacrnenoBaHue MpPU3HAKOB, CIEIJICHHBIX C OK 01
10JIOM OK 02
IIpakTHYeckue 3aHATHSA: 2
Pemenue 3amay Ha onpejesieHne BEPOSATHOCTH BOSHUKHOBEHUS HACTEACTBEHHBIX MPU3HAKOB, CLEIJICHHBIX C MOJIOM,
COCTaBIJIEHUE T'€HOTUIINYECKUX CXEM CKpEIIMBaHUS
Tema 2.10. | OcHOBHOE coJIepKaHNe 4
I'eneTnka Teopernueckoe o0y4yeHune: 2 OK 01
YeJI0BeKa KapuoTtun yenoBeka. MeToibl U3ydyeHHs] T€HETUKN YEIOBEKA: T€HEaIOTHYeCKUi, OIM3HELOBBIN, IUTOr€HETHUECKUA, OK 02

6HOXHMHHCCKHﬁ, HOHYJ'IHI_II/IOHHO-CTaTHCTquCKHﬁ. HacneacTteeHHbie 3a00JIeBaHUs  YEJIOBEKA. I'ennple wu
XpPOMOCOMHBIC Ooie3Hn yenoBeka. boie3snu ¢ HaCJIeICTBEHHOM NpeaApacnoJOKCHHOCTLIO. 3HaucHUE MEIUIITHCKOM
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TCHCTUKU B MMPCAOTBPAICHUN U JICUCHUHN I'CHCTUUCCKUX 3a00JIEBaHHUH YeII0BEKa

IIpakTHuyeckne 3aHATHSA: 2
Pemenne 3amau Ha ompezaereHHWE BEPOSTHOCTH BO3HMKHOBEHHS HACITEICTBEHHBIX MPHU3HAKOB, WCIOJB3YS METOIBI | 2
IFEHETUKU 4YEJIOBEKAa, COCTaBJICHHE TEHOTUIIMYECKHX CXEeM CKpeliuBaHus. llpeacraBieHue YCTHBIX COOOIIEHUH ¢
IIpe3eHTalle 0 HacIeICTBEHHbIX 3a00JIEBaHUSX YEIOBEKa
Tema 2.11. | OcHOBHOE coep:KaHue 4
3axonomepHoctn | Teopernueckoe odyueHue: 2
U3MEHYUBOCTH B3anmopelicTBre reHotuna u cpensl npu ¢popmupoBanuu (Genorumna. M3meHunBocTh npu3HakoB. KadecTBeHHBIE 1
KOJIMYECTBEHHBIE NMPU3HAKU. BU/bI N3MEHUMBOCTH: HACJIEICTBEHHAs! U HEHACIIEICTBEHHAS.
3aK0H TOMOJIOTHYECKUX PSJIOB B HaclencTBeHHoM n3MeHunBoctu (H.W. BaBuios).
MonudukanronHas, win peHoTUnrYeckas U3MeHUYUBOCTb. Posib cpezbl B MO pUKaMOHHON n3MeHunBoctu. Hopma OK 01
peakuuu Tpu3HaKa. BapuanMoOHHBIA psAa UM BapuUallMOHHAas KpuBas. XapaKTepUCTHKAa MOAU(PUKAIIMOHHOMN OK 02
W3MEHUYUBOCTH OK 04
HacnencrBenHnas, v reHOTUNMYECKask M3MEHUYNBOCTh. KoMOMHATUBHASI K3MEHUNUBOCTb.
MyranuoHHasi U3MEHYMBOCTh. Buapl MyTauuii: reHHbIE, XPOMOCOMHbIE, T'eHOMHbIE. [IpUYMHBI BO3HUKHOBEHUS
MyTanuin
IpakTHyecKue 3aHATHA: 2
Pemenune 3amau Ha ompeneneHHe THUMAa MyTallUM TpU [Epeladye HAcJEACTBEHHBIX IPU3HAKOB, COCTaBJICHHE
TeHOTUITNYECKHX CXEM CKPEIIUBAHMUS
Tema 2.12. | OcHOBHOE coaepxaHue 2
Cenexuust Teopernueckoe ody4eHue: 2
OpraHu3MoB Ceneknusi Kak Hayka. MeToOIbl CEJICKIMOHHOM paboThl. ['eTepo3uc W ero mpuuuHbl. VCKYCCTBEHHBIH OTOOP: OK 01
MAacCOBBIM U WHAWNBUYaTbHBINA. JTaIlbl KOMOMHAIMOHHOU cenekiuu. CopT, mopo/a, mTaMmm OK 02
ANTrOpUTMBI pelIeHHe 3a/lad Ha OINpeesieHUE BO3MOXKHOTO BO3HMKHOBEHHS HACJIEJICTBEHHBIX IPU3HAKOB IIO
CEJIEKIIMH, COCTABIIEHNE T€HOTUITMYECKUX CXEM CKpELIUBaHUs
KontpoabHas pa6ora 2
Crtpoenue u GyHKIIUH OpraHu3Ma
Paznen 3. Teopusi 3BoIonun 16
Tema 3.1. | OcHOBHOe co/iepKaHne 2
HUctopus Teoperuueckoe o0yueHue: 2
IBOJIIONIMOHHOTO | [TepBble »BOMOLMOHHBIE KOHLENIMU. ['pagyanuctuueckas sBosronroHHas koHuenuus JK.b. Jlamapka. [[Brxymune OK 02
Y4YEeHUs cuiiel 3BoiroLK. Kpeannonusm u tpancopmusm. Cucrematrka K. JIunnes u e€ 3HaueHue i GopMUpOBaHUS UIEH OK 04

9BOJIIOIINHA

Hpe,[[HOCLIJ'IKI/I BO3HUKHOBCHUA JApPBUHU3MA. 9BOJ’IIOI_II/I$I BHJOB B TIPUPOJL. Bopb6a 3a CyHICCTBOBAHUC.
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EcrectBennslit orOop. JAuBepreHmus MpU3HAKOB U BII000pa3oBanre. OCHOBHBIC MOJIOKECHUS CHHTETUYECKON TEOpUHU
sBosirortud (CTD). Poib 3BoTIOIIMOHHOI TeopuH B GOpMUPOBAHUH HAYYHOH KapTHHBI MUpa

Tema 3.2. | OcHOBHOE cojlepKaHHue 2
MukposBoarouus | TeopeTuueckoe o0yueHnue: 2
MHUKpPOABOJIONMST U MAaKPOIBOJIOIUS KaK ATaIlbl 3BOJIIOLMOHHOTO Mpolecca. ['eHeTHYecKrne OCHOBBI SBOJIIOLUU. | 2
Myranuu 1 KOMOMHAIIMKM KaK 3JIEMEHTapHbIA 3BOJIIOLMMOHHBIN Marepuai. [lomymsiuus kak 3jaeMeHTapHas eIMHULA
IBOJIIOIUH. OK 02
JBuxymue cuibl (QakTopsl) 3BOTIOLNMU. MyTallMOHHBIM Iponecc U KOMOMHATHBHAs M3MEHYMBOCTh. Murpauus.
W3onsuus nomynsuil: reorpaguyeckas (mpocTpaHCTBEHHas ), Orooruueckas (pernpoyKTUBHAS).
EcrectBennsiii 0TO0p — Hampasistonuii (aktop sBoitonuu. boprba 3a cyliecTBoBaHHE KaK MEXaHWU3M JCHCTBUSA
€CTECTBEHHOr0 o0TOOpa B momyisuusx. Bua u ero kpurtepuu (mpusHaku). BupooOpazoBaHume Kak pe3yabTaT
MHUKPO3BOJIIOLIUN
Tema 3.3. | OcHOBHOe co/iepKaHue 2
Maxpossoaonust | Teoperndyeckoe o0yueHue: 2
Makpoospomtoms. @opMbel 1 ocHOBHBIE HampaBieHus: MakposBoitorun (A.H. CeseprioB). [lytu moctmkenus | 2 OK 02
O6uoJ0rMUecKoro mporpecca: apomopdos, uanoaaanrtanus, oomas aeresepanus. MeTo1bl U3y4eHHUs MaKpOIBOJIIOLIHH.
3akoH 3apoppimeBoro cxojctBa (3akoH K. bapa). buorenermueckuit 3akon (O. I'ekkenb, ®@. Mromiep). Obuiue
3aKOHOMEPHOCTH (TIpaBuUIIa) SBOTIOIUA
Tema 3.4. | OcHOBHOe co/IepKaAHUE 4
Bosnnknosenue u | Teopernueckoe o0yyeHue: 4
pa3sBuTHE JKM3HHM | [UrMOTe3bl W TEOpPUM BO3HUKHOBEHHUS JKM3HM Ha 3emile: KpealMoHHU3M, CaMOIIPOU3BOJIbHOE (CHOHTaHHOE) | 2
Ha 3emJre 3apo’KJIeHUE, CTAl[MOHApHOE COCTOsIHME, NaHcrmepmusi, Ouomos3. Hauano opranuueckoit sBomouuu. IlosiBienue
MEPBBIX KJIETOK. IBOJIONNS METa00IrM3Ma. DBOJIIONHKS MEPBHIX KIIeTOK. [IpokapruoThl u sykapuoTsl. [IpourcxoxaeHue OK 02
MHOTOKJIETOYHBIX OPraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX LIAPCTB 3YKapHOT. OK 04
OCHOBHBIE YePTHI IBOJIIOLIUU PACTUTEIHHOTO MUpa. OCHOBHBIE YEPTHI IBOJIOLUHU )KUBOTHOTO MUpa
IIpakTHYecKue 3aHATHS: 2
[IpencraBiaenre ycTHOTO COOOIIEHHS W JIEHTHI BPEMEHU MO OCHOBHBIM 3TalaM BO3HUKHOBEHHS U Pa3BUTHUS
YKUBOTHOTO M PACTUTEILHOTO MHPA, MOArOTOBIECHHBIX 110 NIEPEYHIO UICTOYHUKOB, PEKOMEHIOBAaHHBIX MPENO/IaBaTeIeM
Tema 3.5. | OcHOBHOe co/iepKaHue 4
Ipoucxoxnenne | Teoperuueckoe o0yueHue: 2
YeJI0BeKa — | AHTponoNIOrUsl — HayKa O 4enoBeke. CHCTEMaTH4ecKoe MOJI0KEHHE desoBeka. CXOJCTBO YEIOBEKA C KHBOTHBIMHU. OK 02
AHTPONOIeHe3 OTnuns yenoBeka OT KUBOTHBIX. [IpAMOX0KIEHNE U KOMILIEKC CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BUTHE rOJIOBHOTO OK 04

MO3ra 1 BTOpOﬁ CUTHAJILHOU CHCTEMBbI. COOTHOIIICHUE OMOJOTUYCCKHUX U COMMAaJIbHBIX Q)aKTOpOB B aHTPOIIOTCHE3C
OcHOBHBIC CTaJuH aHTPOIIOT'CHE3A. I[pI/IOHI/ITeKI/I — MNPCAKN YCIIOBCKA U LIe.]'IOBeKOO61:)213HI>IX 00€3bsH. HpOToaHTpOH —
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IIPEILIECTBEHHUK YeJIOBEKa. ApXaHTpon — JIpeBHeWmuil yenosek. [laneoantpon — npeBHuil uenosek. Heoantpon —
4eJI0OBEK COBPEMEHHOI0 THUIIA. DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue packl. OcHOBHbIE OOJIbIIME pachl: €BpolleoMaHas (€Bpas3uiicKas), HErpo-aBCTpajIOUIHAas
(3xBaTOpUAaNbHASL), MOHIOJION/IHASA (a3MATCKO-aMEepUKaHCKasl). BpeMss m MecTO BO3HHMKHOBEHHUSI YEJIOBEYECKHX pac.
EnnHCTBO 4yenoBeyeckux pac

IIpakTHyeckue 3aHATHSA: 2
Bpemss u mytu pacceneHus yenoBeka no raHere.llpucrnocoOneHHOCTh YeloBeKka K pa3HbIM YCIOBUSAM CpEIbl.
Bnustaue reorpaduueckoii cpepl Ha MOp(HOIIOTHIO U (PU3HUOJIOTHIO YeIOBEKa
3amura JIGHT BPEMEHHM M MEHTalbHBIX KapT B (opmare yCTHOTO COOOIIEHMs, MOATOTOBJIEHHBIX MO MEPEYHIO
HMCTOYHUKOB, PEKOMEHJJOBAHHBIX MTPENojaBaTesieM
KourpoabHnas T 2
€0pEeTHUYECKHE aCIeKThl BOJIIOINY KU3HU Ha 3emiie
padora
Pa3nes 4. DxoJiorus 26
Tema 4.1. | OcHOBHOe co/IepKaHNe 2
JKOJIOrHYeCKHe Teoperuyeckoe o0yueHue: 2
(pakTopsI U | Cpenpl 00MTaHMS OPraHMW3MOB: BOJIHAs, HA3€MHO-BO3JYILIHAs, IOYBEHHAs, BHYTpUOpraHu3MeHHas. Duzuko- OK 01
cpeAbl JKU3HH XMUMHUYECKHE 0COOEHHOCTH cpejl 0OuTaHHsl opraHu3MoB. [IpucnocobneHuss opraHu3MoB K JKU3HU B Pa3HBIX cpelax. OK 07
[Tonsarue sxonoruveckoro (akxropa. Knaccudukamus sxomorudeckux dakropos. [IpaBuno munumyma 1O. Jlubuxa.
3akon TosepanTHoctu B. lllendopna
Tema 4.2. | OcHOBHOe co/IepKaHNe 4
Honynsinus, Teoperuyeckoe o0yueHue: 2
coolIecTna, DKoJIoru4ecKasi XapaKTepUCTHKA BUAA U MOMYJIALNH. DKOJOTruYeckas HUIIA BUAA. DKOJOTHUYECKHE XapaKTePUCTUKU
IKOCUCTEMBI nonyssinun. CooOiiecTBa U dkocucTeMbl. bronienos u ero ctpykrypa (B.H. Cykaue). CBsi3u Mex 1y OpraHu3MaMH B
6uoneHo3e. CTpyKTypHbIE KOMIIOHEHTHI SKOCUCTEMBbI: MPOJIYLIEHThI, KOHCYMEHTHI, peayleHThl. KpyroBopoT BelecTB
1 TTOTOK DPHEPTUH B dKocucTeMe. Tpodudeckue ypoBHHU. OK 01
AHTPOTIOTEHHBIE AKOCHUCTEMBI. ATPOdKOCUCTEMBI. OTIMYUSA arpodKOCHCTEM OT OHMOTEOIEHO30B. YPOOIKOCHCTEMBI. OK 02
OCHOBHBIE KOMIIOHEHThI YPOO3KOCUCTEM OK 07
IIpakTHYecKue 3aHATHSA: 2
Tpoduueckue nenu u ceru. OCHOBHBIE TOKa3aTeNu S3KOCHUCTEMBL. buomacca W mpoAyKuusa. DKOJIOTUYECKHE
MMpaMUIbI Yucell, OuoMaccel U sHeprun. [IpaBuio nupaMuisl SHEPTUH.
Pemenne npakTHKO-OpMEHTHUPOBAHHBIX PACUYETHBIX 3a/JaHU 10 TEPEHOCY BEUIECTBA M DHEPIHU B 3KOCUCTEMAX C
cocTaBiIeHUe Tpo(hUUECKUX Lenei u nupamul GMOMAacChl U SHEPrUU
Tema 4.3. | OcHOBHOE coiepKaHHue 4 OK 01
buocdepa - | Teopernueckoe o0y4yeHue: 2 OK 02
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rjodajabHas buocdepa — xxuBas obonouka 3emnn. Pazpurue npencrasienui o 6mochepe B Tpynax B.M. Bepnanckoro. Obnactu OK 07
IKOJIOTHYecKasi o6uocdeps u e€ cocras. JKuBoe BeriecTBo OHochepbl U ero GyHKIHH
cucremMa 3akoHOMEpHOCTH  cymiecTBoBaHus Ouochepel. OcobenHoctu Omochepsl Kak TIO0ATBHOH  3KOCHCTEMBI.
JluHamuveckoe paBHOBecue B Owocdepe. Purmuynocts siBieHmii B Ouocdepe. KpyroBopoTsl Bemects u
OMOTEOXMMHUYECKUE IUKIIBL. | 106aIbHbBIE SKOIOTHYeCKUEe MPOOIEMbl COBPEMEHHOCTH U IIYTH WX PEIICHHS
IIpakTHyecKHe 3aHATHA: 2
Pemenne mpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3a/1a4 HAa OIPE/ICICHUE IUIOMIAIN HACAKICHUN Ui CHIDKCHUS
KOHIICHTPAIIUU YTIIEKUCIIOTO ra3a B aTMoc(epe CBOETO PernoHa MpOKHBAHUS
Tema 4.4. OcHOBHOE coJiep:KaHue 4
Biausinue Teoperuyeckoe odyueHue: 2
AHTPONOrEeHHBIX | AHTpomOreHHbIE BO3/AEUCTBUA Ha Ouocdepy. 3arps3HEHUs Kak BHJI aHTPONOTE€HHOIO BO3JACHCTBUS (Xxumuueckoe,
¢pakTopos HA | duzuueckoe, buonocuueckoe, Omxoovl NPOU3BOOCMEa U nompeod.ienuss). AHTPOTIOTEHHBIE BO3IEUCTBHS Ha aTMOChepy.
ouochepy Bo3sgeiictBus Ha tuapochepy (3aepsazweHus u ux ucmouHuxu, ucmoujerusi 6oo). BoszmencTBus Ha JmTochepy
(0eepaoayusi nouswi, 6o30elicmeue Ha 2opHble nNOpoda, Heopa). AHTPOTIOTCHHBIE BO3JACHCTBHS Ha OWOTHYECKHE
COOOIIECTBA (1eca u pacmumenbHvle CO0OUeCmed, HCUSOMHbII MUp)
IIpodeccHoHATHHO-OPHEHTHPOBAHHOE COIeP:KaAHME MPAKTHYECKOr0 3aHATHUS: 2
Pemrenne npakTMKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUM 110 COXPAHEHHUIO MPUPOJIHBIX PECYPCOB CBOETO PErHOHA OK 01
MPOKUBAHUS OK 02
*B ToM 4ucie Ha BLIOOP 00pa30BaTeIbHOM OPraHM3aluu: OK 04
Jns  mpodeccuii/crienuaabHOCTEN  CBS3aHHBIX ¢ OOBEKTOM mM3ydeHus “PacreHms” npemiaraercss IIPaKTHKO- OK 07
OPUEHTHPOBAHHOE PACUETHOE 3aJJaHUE 110 PACUETy CTPYKTYPHI 3aI1aCOB IPEBECHHBI [K...
Jlnst mpodeccuii/cienMaNbHOCTEH CBSI3aHHBIX C OO0BEKTOM u3ydeHHs ‘JKHBOTHBIE® TMpejyiaracTcsi MPAKTUKO-
OPUEHTHUPOBAHHOE PACUETHOE 3aJIaHUE MO OLIEHKE PHIOONPOTYKTUBHOCTH BOJOEMOB
Il mpodeccuit/cnenuaabHOCTEH  CBA3AHHBIX € OOBEeKTOM u3ydeHUs “UenmoBek” mpejiaracTcsi MPaKTUKO-
OPUEHTHUPOBAHHOE PACUETHOE 3aJJaHUE pacyeTa BOJONOTPEOICHUSI HACEIEHHOTO MTyHKTa
Jia npodeccuii/criennanbHOCTER CBA3aHHBIX € JOOBIUEH IOJIE3HBIX HCKOMAEMBIX MpearaeTcsl MpaKTUKO-
OPUEHTHUPOBAHHOE PACUETHOE 3aJlaHUE N0 PacueTy CPOKa UCYEPIIAEMOCTH MPUPOIHBIX PECYPCOB
s npodeccuii/cieninanbHOCTEH CBA3AHHBIX C CEJIBCKUM XO3SHCTBOM MpeAJiaraercs MpakTUKO-OPUEHTHPOBAHHOE
pacueTHOe 3aJ]aHKe N0 OIIEHKEe OajaHca OPraHN4eCKOro BEIECTBA MOYBBI
Tema 4.5. | OcHOBHOe co/iepKaHue 10
Baunsnue Teopernyeckoe o0yueHue: 4
COLMATBHO- 3m0poBbe U ero cocrapistone. MakTOphl, MONOKUTETLHO W OTPHUIATENFHO BIMSIONIME HA OPraHU3M 4YeJoBeKa. | 2
IKOJIOTHYECKUX BpenHble NpUBBIYKM: MOCIEACTBUS U npoduiakTuka. [IpoGieMa TEXHOIeHHBIX BO3JICHCTBUI Ha 3/I0pOBbE YellOBEKa
(paxTopoB Ha | (37EKTPOMAarHUTHBIE TOJIsA, OBITOBAST XUMHMSI, H30BITOUHBIC IITYMBI, palualus U T.11.). AanTaiis OpraHiu3Ma 4eJoBeKa
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310pOBbe
YyeJi0oBeKa

K (haKTOpaM OKpYKaroleH cpepl. 3alIUTHBIC MEXaHU3MbI OpPraHU3Ma YeJI0BeKa. 3I0pOBbE U pab0oTOCIOCOOHOCTb.

[punnunsl GopmMupoBaHus 370poBhecOeperamomero mnosefeHus. dusnyeckas aKTUBHOCTh M 3/10pOBbe. [ pymimb
310poBbs. OCHOBBI 3akajauBaHUs. BHOXMMHUYECKHE acleKThl palMoHalbHOro mnuraHus. llpaBuna Oe3omacHoro
WCI0JIb30BAHUS OBITOBBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB

HpaRTuquRne 3aHATHUA:

Omnpenenenre CyTOYHOTO pallioHa MUTaHus

Coztanue MHIMBUyalbHOM MAMSATKU 110 OPraHU3alliy pallMOHAIbHON (PU3UYECKON aKTUBHOCTH

IpodeccnoHaILHO-OPHEHTHPOBAHHOE COJIEPKAHUE JTa00OPATOPHOTO 3aHSATHSI

NINN &

JlabopaTopHast pabota Ha BEIOOD:

1. JlaGoparopnas paboTa «YMCTBEHHast pabOTOCIIOCOOHOCTh)

OBnazneHune MeToJaMHu OIpe/eeHMs IMOoKa3aTellell YMCTBEHHON pabOoTOCHOCOOHOCTH, OOBSCHEHHE MOJYyYEHHBIX
pe3ynbTaToB U (OPMYIHMPOBAHKUE BHIBOIOB (TMCHMEHHO) C UCTIOJIB30BAHIEM HAYYHBIX MTOHSATUHN, TEOPUH U 3aKOHOB

2. JlabopaTtopHas pabora «BiusHre aOHOTHYECKHX (aKTOPOB Ha YeIoBeKa (HU3KHE M BEICOKHE TEMITEPATYPHI )»
I/I3yquI/Ie MCXaHMU3MOB aJalTaliiyi OpraHu3dMa 4YCJIOBCKa K HHU3KHMM W BBICOKMM TEMIICpaTypaM H 0o0bsicHEHHE
TOJTyYCHHBIX PE3YJIBTATOB U (HOPMYITHMPOBAHUE BBHIBOJOB (MMMCHbMEHHO) C UCTIOIb30BAaHNEM HAYYHBIX MOHITHH, TEOPUI
Y 3aKOHOB

*B ToM 4uncse HA BLIOOP 00pa30BaTeJIbHOM OPraHM3alMu:

B kadecTtBe  TpUITEpOB  CHIDKAIOUUMX  pabOTOCMOCOOHOCTh  HMCMOJb30BaTh  YCIOBUSA  OCYIIECTBIICHUS
podecCHOHAIbHOM IeATENbHOCTH: IIIYM, TEMIIEpaTypa, pundeckas Harpys3ka u T.1.

OK 02
OK 04
OK 07
IK...

KonTpoabHast padora
Teopernyeckue acreKkThl 3KOJOTUU

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COIepkaHMe (COAep:KaHue MPUKJIATHOTO MOTYJIsl)

Pa3nen 5. buosorus B JKu3Hu

Tema 5.1.
BuorexnoJsoruu B
JKU3HU KAXKIOr0

Conep:xanue

Teopernyeckoe o0yueHue:

buorexHonoruss kak Hayka U Npou3BOACTBO. OCHOBHBIE HANpPaBICHUS COBPEMEHHON OHOTEXHOJIOTHHU. MeTobl
ouorexHonoruu. OOBEKTh OMOTEXHOJIOTHH. JTUKA OMOTEXHOJOTUYECKHX U TeHETUYEeCKHX dKcrepuMeHToB. [IpaBuna
MOUCKAa M aHaiau3a OMOSKOJOTMYEeCKOW HH(POpMAMKM W3 Pa3jIMYHBIX HCTOYHUKOB (Hay4yHas W y4eOHO-HaydHas
JTUTepaTypa, CpecTBa MaccoBoil nHpopmanuu, cetb IHTepHET u Apyrue)

NN ||

IIpodeccHoHATbHO-OPHEHTHPOBAHHOE COIeP:KAHHE MPAKTHYECKOr0 3aHATHSI:

Kelice Ha anamu3 I/IH(I)OpMaLII/II/I O HAYYHBIX HOOCTHKCHHUAX B 00J1aCTH TEHETUYECKUX TeXHOHOFHﬁ, KJIETOYHOM
HWHXXCHCPUH, ITNIICBBIX OHMOTEXHOJIOTHIA. 3aIJ_[I/ITa Kelica: MPCACTABJICHUC PC3YJIbTATOB PCIICHUA KEMCOB (BLICTYHJ'ICHI/IC

OK 01
OK 02
OK 04
IIK*...

4 YkasbiBatotca MK, 3/1eMeHTbl KOTOPbIX GOPMMPYET NPUKAAAHON Moayb (NpodeccnoHanbHO-OpUEHTUPOBaHHOE coaepXaHue) B cooTseTcTun ¢ ®rOC peannsyemon
npodeccumn/cneunanbHoctn CNO
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C Mpe3eHTanuen)

Tema 5.1 o6s3arenbHa 7151 M3y4YEHUs CTYACHTaMH BCeX MpodeccHii/crienanbHOCTeH

*Tema 5.2.1. buorexnosorun B meaunude u ¢papmauuu (s npodeccuii/cnennansuocreii 34.02.02, 34.02.01, 34.01.01, 33.02.01, | 4
32.02.01, 31.02.06, 31.02.05, 31.02.04, 31.02.03, 31.02.02, 31.02.01)
Tema 5.2.1. | Conep:xkanue 4 OK 01
buorexnosioruu B | [IpakTHyeckue 3aHATHA: 4 OK 02
MeIuInHe U | Pa3zBuTie OMOTEXHOJIOTHI B 007aCTH MEIUIMHBI U (DapMallui ¥ IPUMEHEHNE WX B )KU3HU YEIIOBEKa, MOUCK U aHau3 | 2 OK 04
(hapmanun nHbOpMAMA W3 pa3IMYHBIX HMCTOYHMKOB (HaydHas M ydeOHO-HaydyHas JUTEparypa, CpeJCTBAa MacCOBOM IIK...
nHpopmanuu, cetb UHTEpHET U Apyrue)
Keiicel Ha aHanu3 nHGOpMAIUK O Pa3BUTUU OMOTEXHOJIOTUH B MEIUIIMHE U (hapMaiuu (1o rpymnam)
3amura Kelica: [lpencraBieHue pe3ynbTaToB peleHus! KeHcoB (BBICTYIIEHUE C MPe3eHTaluel ) 2
*Tema 5.2.2. buorexHo/iornu u KUBOTHble (i mpodeccuii/cnenuanasHocreir 36.02.02, 36.02.01, 36.01.03, 36.01.02, 35.02.15, | 4
35.02.14, 35.02.13, 35.02.11, 35.02.09, 35.01.21, 35.01.20, 19.01.19)
Tema 5.2.2. | Conepxanue 4 OK 01
buorexnosiornu u | [IpakTuyeckue 3aHATHS: 4 OK 02
JKUBOTHBIE PazBuTne OMOTEXHOJOTHIA C WCIOJNB30BaHHEM J>KWBOTHBIX, MPUMEHEHHE IPOIYKTOB OHOTEXHOJIOTHMH B KH3HH | 2 OK 04
9eNoBeKa, TIOMCK M aHaIW3 WH()OPMAIMU W3 PAa3TUYHBIX MCTOYHHKOB (HaydyHas W y4eOHO-HaydHas JIUTepaTypa, IIK...
cpencTBa MaccoBoi nHbopMammu, cetb HTepHET U Apyrue)
Keiicel Ha aHanmu3 nHGOPMALUK O Pa3BUTHU OMOTEXHOJIOTHI C HCTIOJIB30BAHUEM KMBOTHBIX (10 TPYIIIIaMm)
3amura keiica: [IpeacraBienne pe3ynbTaTOB PelIeHUs KEHCOB (BBICTYIUICHHE C PE3CHTAITUEH ) 2
*Tema 5.2.3. buorexnosiornu u pacreHusi (s npodeccuii/cnennanabHocreid 43.02.05, 35.02.05, 35.02.01, 35.01.19, 35.01.27, | 4
35.01.26, 19.01.18)
Tema 5.2.3. Conepmaﬂne 4 OK 01
BHOTeXHOI0THH ¥ | [[pakTHyeckHe 3aHITHS: 4 OK 02
pacTeHnst Pa3Butne OHOTEXHOJIOTUH C HCIHOJB30BAHUEM pACTCHHM, MPUMEHEHHE TMPOAYKTOB OHOTEXHOJIOTUU B JKU3HH | 2 OK 04
YeloBeKa, MOUCK U aHaMu3 MHGOpPMAlUMKU U3 PA3IMYHBIX MCTOYHUKOB (HaydyHas W y4eOHO-HAaydHas JTUTepaTypa, TIK...
cpencTBa MaccoBoi nHpopmaiuu, cetb MHTepHeT u apyrue)
Keiicbl Ha aHann3 nHGOPMAIMH O Pa3BUTHH OMOTEXHOJIOTHI C HCIOIb30BAaHUEM pacTeHUH (TI0 TpyIam)
3amuTa Keiica: [IpencraBienue pe3ynbTaToB pelieHus KeHcoB (BBICTYIICHUE C MPE3eHTaIMeH ) 2
*Tema 5.2.4. BuorexHojoruu B MNpOMbINLIeHHOCTH (1Jsi mpodeccuii/cnennansHocteii 35.02.04, 35.02.03, 35.02.02, 20.02.04, | 4
20.02.03, 20.02.01, 35.02.10, 35.01.16, 29.02.02, 29.02.06, 29.02.04, 29.02.02)
Tema 5.2.4. | Copepxanue 4 OK 01
buorexnoyorun B | [lpakTHyeckue 3aHATHS: 4 OK 02
NPOMBINUIEHHOCT | Pa3BUTHE NPOMBINUIEHHONH OMOTEXHOJIOTHH M €e MPUMEHEHUE B JKU3HU 4YeJIOBeKa, MOUCK M aHalu3 MHpopManuu u3 | 2 OK 04
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U Pa3IMYHBIX UCTOYHHUKOB (Hay4Hasi U ydeOHO-Hay4YHas IMTepaTypa, CpeAcTBa MaccoBOi nHpopmarun, cetb MIHTEpHET IIK...

¥ Ipyrue)

Keiicpl Ha ananu3 nHpOpMAIMK O PA3BUTHUN MPOMBIIIJICHHON OMOTEXHOJIOTHH (110 Tpynam)

3amura Kelica: IlpencraBienue pe3ynbTaToB pelieHUs! KeHCOoB (BBICTYIUIEHUE C MPE3eHTaluel ) 2
*Tema 5.2.5. CoumanbHO-ITHUECKHE aCHeKTbl OuoTexHosioruil (st npodeccuii/cnenmmanbuocteil 44.02.06, 44.02.05, 44.02.04, | 4
44.02.03, 44.02.02, 44.02.01)
Tema 5.2.5. | Conep:xkanue 4 OK 01
CounajabHo- IIpakTHyeckue 3aHATHA: 4 OK 02
ITHYECKHE DTUYECKHE aCTeKThl Pa3BUTHS OMOTEXHOJIOTHI M IPUMEHEHNE WX B JKM3HU YENIOBEKA, TIOUCK M aHaIu3 WHpopMarmu | 2 OK 04
aCHEeKThbI U3 pa3iMyYHBIX HMCTOYHMKOB (HaydyHas W ydyeOHO-Hay4Has JHUTepaTypa, CpelICTBa MaccoBOM MH(pOpMalUu, CETh IIK...
OMOTEeXHOJIOTHii WuTepHeT u apyrue)

Keiicpl Ha aHanu3 nHGoOpMaIM 00 STUYECKUX aCleKTax pa3BUTHs OMOTEXHOJIOT Ui (110 rpynmnam)

3amura kelica: [IpencraBnenue pe3ynbTaToB penieHus: KeHcoB (BHICTYIUIEHHE C TPEe3eHTAINe) 2
OcHoBHOE coepkaHue
Paspnen 6. buoskosiornueckue ucciae0BaHus 14 OK 01
Tema 6.1. | OcHOoBHOE colep:KkaHue 4 OK 02
OcHoBHbIE Teoperuyeckoe 0Gy4yenue: 2 OK 04
METOAbI Hayunpiii metoa. MeTombl OHMOKOJIOTHYECKUX HCCIIECIOBAHMMA: IOJIEBBIC, JIa0OpaTOpHBIC, SKCIEpPUMEHTANbHBIC. | 2 OK 07
0M0IKOIOrH4eCKH | MOHUTOPHHT OKPYKAIOIEH cpe/ibl: IOKANbHBIH, PErHOHANBHEII U TI00aTbHEIi
X MCCJIeIOBAHMI MeTtomp! MoMCKa, aHaau3a 1 00paboTKK WHOOPMAITH O MMPOCKTE B PA3TUIHBIX HCTOUYHHUKAX

JlabopaTopHbIe 3aHATHSA: 2

[TocTanoBka 1enu, 3agad, BBIABM)KEHHE THUIOTE3bl, MPOBEACHHUE SKCIEPUMEHTa 10 ONPEICNICHUI0 ONTHUMAJbHBIX | 2

yCIOBUM 1711 pocTa U (PU3MOJOTMYECKOW AaKTUBHOCTH JAPOXIKEBBIX KJIETOK. BBIsSBICHHE 3aKOHOMEpPHOCTEH,

(hopmynupoBaHue BHIBOIOB U IIPOTHO30B.

JlaGopaTopHbie pabOThI Ha BHIOOP TI0O MUHH TPYIIIIAM:

1. BnusiHre TeMieparypsl Ha pocTa U (PU3UOJIOTUYECKYIO aKTUBHOCTD JPOKIKEBBIX KIETOK

2. BnusiHue yrineBoJoB Ha pocTa U (PU3MOJIOTHYECKYIO0 aKTUBHOCTD APOKKEBBIX KIETOK

3. CoyeTraHHOE BIHUSHHUE TEMIEPATYPHI U YIIIEBOJOB HA POCTa U (DU3HOJIOTHUECKYIO AKTHBHOCTb JIPOMOKEBBIX KIIETOK

OcHOBHOE CO/Iep:KaHue 10
Tema 6.2. | IlpakTyeckoe 3aHsiTHE 2 8§ 8;
buoskoaorudeck | O630p TeM ydeOHO-HCCIIEIOBATENbCKUX MTPOEKTOB. BBIOOp yueOHO-HCCIeI0BaTENbCKOTO MTPOSKTa U3 MPEATI0KEHHBIX. | 2 OK 04
Ui JKCNepUMEHT | GOpMUPOBaHUE KOMAaH/IBI POEKTA. AJTOPUTM BBIIOJIHEHHS POEKTA. OK 07

Kaxxias rpynna BeIOMpaeT 0JIMH U3 BAPUAHTOB YU4EOHO-UCCIIEI0BATEIbCKUX MPOECKTOB!
1. Onenka kagecTBa aTMOC(HEpPHOTO BO3AyXa
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Ornenka kayecTBa OYB METOI0M (PUTOTECTHPOBAHUS

OreHka KadecTBa BOJI IOBEPXHOCTHBIX BOJIOEMOB IO OPTaHOJIENTHYECKIM U (PU3NKO-XUMHUYECKIM CBOMCTBaM
Bnusinue ITAB Ha pocT 1 pa3BUTHE CEMSIH BBICIIUX PACTEHUN

BnusiHue coneBoro 3arpsi3HEHUs Ha pOCT U Pa3BUTHE CEMSH BBICIIUX PACTEHUM

Llepewiii sman @vinonHenus npoeKma:

ObocHOBaHUE aKTyaJIbHOCTH BHIOpAaHHOH TeMbl. BhisiBIIeHHE TTPOOIEMBI HCCIIeOBaHus, (OPMYINPOBAHNE THITOTE3HI.
Brei6op meronoB uccrnenoBanus. Beibop Touek orOopa mpod Ha TeppuTopuu uccienoBaHus. [locTaHoBKa 1enei u

3amau ucciaenoBanus. OmnpexneneHue (GOpMbl NPEACTABICHUS pPe3yabTaTOB HUccienoBaHus. OnpeneneHue 3TaroB U
COCTaBJICHUE MJIaHA HCCIIEI0BAHUS

abrown

JlabopaTopHble 3aHATUSA 6
Bmopoii sman evinonnenus npoexma: TOATOTOBKA HEOOXOJMMOHN IMOCYIbl W MarTepuana sl SKCIepUMeHTa, | 2
MPOBEICHUE AKCIIEPUMEHTa, MEePUOIUYEcKasi MPOBEpKa TEUYECHHUs HIKCIepUMeHTa/ cOOp Marepuana B BBIOpaHHBIX
TOYKax 0TOOpa mpoo
Tpemuii sman 6vlNOAHEHUsE Npoekma: TIONYyYSHHE TEPBUYHBIX OJKCIIEPUMEHTAIBHBIX JIAHHBIX, TpoBeneHHe | 2
CTaTHUCTUYECKON 00pabOTKH MOJy4YE€HHBIX TaHHBIX
Yemeepmoitli 5man 6blNOIHEHUs. NPOEKMA. BBISBICHUE 3aKOHOMEPHOCTEH, (hOpMYyITHpOBaHNE BBIBOJOB M MPOTHO30B, | 2
OIICHKA Ka4eCTBa MCCIIeyeMOro 0OBEKTA 10 pe3yabTaTaM OMOIKOJIOTHYECKOTO aHaIN3a
IIpakTHYecKHe 3aHATHS 2
3amura npoekra. [IpencraBienue pe3yabTaTOB BHIIOJHEHHS y4eOHO-HUCCIIEI0BATEIbCKUX MMPOEKTOB (BBICTYIJICHHE C 5
MIPE3CHTAIHCH )
ITpomeskyTouHas arrectauus (IK3aMeH)
Bcero: 144

*(O0pa3oBaTeibHas OpraHu3alys BEIOUpaeT 1 Moayis U3 npemrioxkeHubx(*5.2.1, *5.2.2., *5.2.3, *5.2.4, *5.2.5).
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3. YcaoBus peaju3anuy NporpaMMsel 001eo0pa3oBaTeIbHOM JUCIUIIJIMHBI
3.1. Jdas peaam3zanmuu NpPorpaMMmbl  JUCHUIUVIMHBI  JO/LKHBI  OBITh
Npe1yCMOTPEHBI CileAyolne creluaJdbHblie MOMeleHHus

Kabuner «buonocuuy, OCHalleHHBI O00OpYyIOBaHUEM: MeOENb, JH0CKa, MeET,
HarIsHble MOCcOOUs (KOMIUIEKThI Yy4eOHBIX TaOJuIl, IJIAKaTOB), TEXHUYECKUMU
cpeAcTBaMU OOYyYEHHUs: KOMIBIOTEp C YCTPOMCTBaMH BOCHPOM3BEICHUS 3BYKA,
MIPUHTEP, MYJIBbTUMEIUA-TIPOCKTOP C IKPAHOM, YKa3Ka-MPE3EHTEP JJIs IPE3ECHTALIUM.

JlaGoparopusi,ocHalieHHass OOOpYy/IOBaHUEM IS TPOBEACHUS 3aHSATUMA:
MUKpPOCKOIIbI, CEKYHIOMEp, TOHOMETp, JdabopatopHas mnocyaa (IpoOupKH,
MOJICTaBKH JJIsl TPOOUPOK, MHHIIETHI, MIECOK, CTYNKH C MECTUKAMH, MPEIMETHbIC U
MOKPOBHBIE  CTEKJIa,  CTEKJSIHHbIE  TAJOYKH,  MpenapoBajbHbIE  UIJIHI,
dbunpTpoBanbHas Oymara (canderku), CTakaHbl) THUIEPTOHHUYECKUNA PacTBOP
xjopuna Hatpusa, 3%-HbI pacTBOp MEpPOKCHUIA BOAOPOAA, pacTBOp ioaa B
HOMMCTOM KalluM, TJIMLEPUH, KIyOHH KapTodens, JUCT 3JI0JeH KaHAJCKOW, TIIOJ
psAOMHBI 0OBIKHOBEHHOM (PSAOMHBI WJIM TOMATA), JIYK peryaThiii, pa3BeICHHbIC B BOJIC
TIPOKAKN);

3.2. UupopmanuonHoe odecnevyeHne peaju3any NporpaMmmbl

1. Jlna peanmuzanuy mporpamMmbl OMOJIMOTEYHBIM (OHJ 00pa3oBaTeIbHOU
OpraHu3alliy JIOJDKEH MMETh NedYaTHbIe W/WIM DJIEKTPOHHBbIE 00pa3oBaTelIbHbIE U
UH(POPMAIIMOHHBIE  PECYpPChl, PEKOMEHJIOBAaHHbIE JUIsl  UCIOJIb30BaHHUS B
o0pa3oBaTeILHOM IMPOIIECCE, HE CTapIe MATH JIET C MOMEHTA U3/IaHMS.

2. Pexomentyembie nevyaTHbIe U3JIaHus o peanuzanuu
o011eo0pazoBaTeIbHOM JTUCIUTUTUHBIIPEICTABICHBI B METOIMYECKHUX
PEKOMEHJAIUSX 10 OpTraHU3aIKi 00yUeHHUS.
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4. KoHTpoJb W OLEHKAa pe3yJbTATOB OCBOeHHMs 001Ie00pa3oBaTeIbHOM

AUCIHUIIJINHBI

KonTpoJibu oneHka pe3yabTaToB OCBOCHHS 00IIE00pa30BaTEIbHON AUCIUTLITUHBI

PacKpBIBAIOTCS

qcpe3 AUCHUIIIIMHAPHBIC

PE3YJIbTATHI, HarpaBJICHHBIC Ha

dbopmupoBaHue oO0IKX U MPO(HECCHOHATBHBIX KOMIIETCHIIUHN MO pa3jiesiaM U TeMam
coJiep KaHusl y4eOHOro MaTrepuania.

Oo0masn Pazgen/Tema THun oeHOYHBIX MepONPUATHIA
KOMIIEeTeHIHS
Pasznen 1. Kaerka  — | KonrtposbHas pabora ‘“MoiieKynsapHbIii
CTPYKTYPHO- YPOBEHb OpraHU3alH KUBOTO”
(pyHKIMOHANBLHASL  eIMHHIA
JKHBOT0
OK 02 Tema Nel.1. 3anonHeHue TaOAMIBI C  ONMMCAHUEM
buonorus kak Hayka METOJIOB ~ MHUKPOCKOIIUPOBAaHUSA C HX
JIOCTOMHCTBAMH U HEJJOCTaTKaMHU.
3anonHeHue TaOnuIbl «Bkiag yueHbIX B
pa3BUTHE OHOJIOTUI»
OK 02 Tema Nel.2. 3anojgHeHUe CpPaBHUTENIBHON  TaOIHIIbI
Ob6mas XapaKTEepUCTHUKA | CXOJICTBA UM pPAa3IMYMil JKUBOTO U HE
AKU3ZHU KUBOTO
OK 01 Tema Nel.3. ®poHTaTBHBINA OITPOC
OK 02 Bbuonornueckn BakHbIe |[loarotoBka  yCTHBIX  COOOMIEHMA  C
OK 04 XUMHUYECKUE COECTUHEHNS Mpe3eHTalnen
Bemmonnenne u  3amura  1a00paTOPHBIX
pabot: «Ompenenenune ButamuHa C B
MPOJIYKTaX MUTAHUAY,
«I'mapodumnpHO-rUIPOHOOHBIE CBOICTBA
JUIHUI0BY»
OK 01 Tema Nel 4. OueHuBaemMas JHCKyCCUsA MO BOIpOcCam
OK 02 CTpyKTypHO-(DYHKIIMOHAJIbHAS | JICKIIUH
OK 04 OpraHu3aIus KIeToK Pa3paboTtka  MeHTampHOW  KapThl 1O
KJIaCCHU(PHUKAIIMU KIETOK ¥ MX CTPOEHHUIO Ha
PO- U SYKApUOTHYECKHUX U MO LAPCTBaM B
MUHU TPYIIax
Boimonnenne u  3ammra  1ab60paTOPHBIX
pabor:
«CtpoeHne kiIeTku (pacTeHus, >KUBOTHBIE,
rpuOBI) U KJIETOYHBIE BKIIOUEHHS (Kpaxmall,
KapOTUHOUIBI, XJIOPOILJIACTHI,
XPOMOILIACTBI)»,
«[Iponunaemocts MeMOpaHbl (IJ1a3MOJIH3,
JETIIIa3MOITU3 )»
OK 01 Tema Nel.5. @poHTAJIBHBIN 0IIPOC
OK 02 CrpykTypHO-hyHKIIMOHATIBHBIE |Pa3zpaboTka rioccapus

(I)aKTOpLI HaCJICACTBCHHOCTH

Pemienne 3aaa4 Ha OIMPECACIICHUC
MMoCICcA0BATCIIbHOCTU HYKJICOTHUAOB
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OK 01 Tema Nel.6. OpOoHTANBHBIN OMPOC
OK 02 IIponeccel MarpudHoro | Tect «lIpomeccsl MaTpUYHOIO CHHTE3a»
CUHTE3a Pemenne  3amau Ha  ompenerneHue
IIOCJIEZIOBATEILHOCTH ~ aMMHOKHUCIOT B
MOJIEKyJie Oeka
Pemenne  3amau  Ha  omnpeneneHue
MIOCJIEZIOBATEIbHOCTH ~ aMMHOKUCIOT B
MoOJIeKyJle Oenka B cCilydae H3MEHEHUs
II0CJIeI0BAaTENbHOCTH HyKiIeoTn10B JIHK
OK 02 Tema Nel.7. DpoHTAIBHBII OITPOC
OK 04 Heknerounsie Gpopmbl xU3HU [logrotToBka  YCTHBIX  COOOILIEHUH C
IIpe3eHTalnen (BUpycHBIE u
OakTepuanbHble  3a0osneBaHus.  OOmue
TIPHHITAITBI HCIIOJIb30BaHUS
JIEKapCTBEHHBIX BemiecTB. OcoOeHHOCTH
NPUMEHEHUS] aHTUOMOTHKOB)
OK 02 Tema Nel.8. DpoHTaTBHBINA OITPOC
Ob6men BEILIECTB U | 3am0JIHEHUE  CPABHUTEIBHOW  TaOJIMLIBI
MpEeBpAILllEHUE  DHEPIMM B | XapaKTEPUCTHK THIIOB OOMEHa BEIIECTB
KJIETKE
OK 02 Tema Nel.9. OO0cyx1eHre 1o BOIIPOCaM JIEKITHHI
OK 04 Kuznennplii uukn  kiIeTku. | Pa3paboTka JIEHTH BpeMEHHU >KHM3HEHHOIO
Muto3. Meiios [UKJIa
Paznen 2. Crpoennme wu | KontponsHas pabota “CrpoeHue
(pynkumun opranuzma ¢byHKIMM opraHuzma’
OK 02 Tema Ne2.1. OueHuBaemMas IUCKyCCUs
OK 04 Crpoenue oprannuzma Pa3paboTka MeHTanbHOW KapThl TKaHEH,
OpraHOB M CHUCTEM OpraHOB OPraHU3MOB
(pacTeHus, JKMBOTHBIC, 4YEJIIOBEK) C
KpaTKOM XapaKTEPUCTUKON UX PyHKITHI
[ToaroroBka M mNpeACTaBIEHUE YCTHBIX
COOOIIeHNH ¢ TIpe3eHTanue (MMMYHHUTET,
uH(pEKIUOHHbIE 3a00JeBaHUs, SIUACMUH,
BaKITUHAIIHSA )
OK 02 Tema Ne2.2. ®poHTaJIBHBINA OITPOC
Dopmbl pa3MHOXKEHHUd | 3aloiHeHne  TabmuIBl  C  KpaTKo
OpraHU3MOB XapaKTepUCTHUKON U mpuMepamu GHopMm
Pa3MHOKEHHUS OPTraHU3MOB
OK 02 Tema Ne2.3. Pa3pabotka JICHTBI BpEMEHU c
OK 04 Ontorenes YKUBOTHBIX U|XapaKTEepUCTUKOM  JTaloB  OHTOrEHE3a
4eJI0BEKa OTZEIbHON TPYIIION KUBOTHBIX U YEIOBEKA
10 MUKpPOTpYIIIaM
Tect/ompoc
OK 02 Tema Ne2.4. CocraBieHne KU3HEHHBIX LIMKJIOB PACTEHUN
OK 04 OHTOreHes3 pacTeHuit o oTaenaM (MOXOBHUIHBIC, XBOIIEBHJIHEIC,
NaOPOTHUKOBH/IHBIE, rOJIOCEMEHHBIE,
HNOKPBITOCEMEHHBIE)
OK 02 Tema Ne2.5. Pa3paboTka rioccapus

OCHOBHBIC TIOHITUS T€HETHKH

Tect
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OK 02
OK 04

Tema Ne2.6.
3aKOHOMEPHOCTHU
HaCJIeIOBaHUS

OpPOHTAIIBHBIN OIIPOC

Tect no Bompocam JIEKUUH

Pemenne  3amau  Ha  omnpeneneHue
BCPOATHOCTHU BO3HUKHOBCHUA
HACJICACTBCHHBIX IIPU3HAKOB IIPpU MOHO-,
J-, TIOJUTUOPUIHOM M aHAJIU3UPYIOLIEM
CKpELIUBAaHUH, COCTABJICHHE
TCHOTUIIMYCCKUX CXEM CKPCIIMBAHUA

OK 01
OK 02

Tema No2.7.
B3aumoencTBrue reHoB

Tect

Pa3paboTka rioccapust
Pemienne  3amau Ha
BEPOATHOCTHU BO3HUKHOBCHU
HaCJICACTBECHHBIX IIPHU3HAKOB Inpu
PA3JINYHBIX THUIIAX B3aI/IMO)1€I\/'ICTBI/I$I T'€HOB,
COCTaBJICHUEC T'C€HOTUIINYCCKUX CXEM
CKpelUBaHus

oTpe/eTICHUE

OK 01
OK 02

Tema Ne2.8.
CremieHHoe
MPU3HAKOB

HacCJI€JO0BaHUC

Tect

Pa3pabotka rioccapus
Pemenune 3a/1a4 Ha
BEPOATHOCTHU BO3HUKHOBCHU S
HaCJICACTBEHHBIX IIPHU3HAKOB npu
CIICTITICHHOM HACIJIeZIOBAaHUH, COCTABIICHHE
TFeHOTUIMYECKUX CXEM CKPELIMBAHUA

oTpe/eTIcHre

OK 01
OK 02

Tema Ne2.9.
I'eneTnka noina

Tect

Pa3paboTka riaoccapus

Pemenue 3a1au Ha oTnpezeneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEJICTBEHHBIX MPU3HAKOB, CLEIUIEHHBIX C
MI0JIOM, COCTaBJICHNE T€HOTUITMUECKUX CXEM
CKpEILMBAHUS

OK 01
OK 02

Tema Ne2.10.
I'enetuka degoBeka

Tect

Pa3zpaboTka rioccapus

Pemrenne 3a5a4 Ha onpeeeHue
BEPOSITHOCTH BO3HUKHOBECHHUS
HACJEJACTBEHHBIX MPU3HAKOB, HCIOJIb3YA
METOJbl T'CHETHMKH YEJIOBEKa, COCTaBIICHHE
FEHOTUITMYECKUX CXEM CKpPEIIMBaHUS
IlonroroBka YCTHBIX COOOILIEHUI C
npe3eHTaluen 0 HacJIeICTBEHHBIX
3a00J1€BaHMX YETOBEKA

OK 01
OK 02
OK 04

Tema Ne2.11.
3aKOHOMEPHOCTU U3MEHYHBOCTH

Tect

Pemienue 3amau Ha omnpeneneHue THUIA
MYTallUM TP Iepeadye HacIeICTBEHHBIX
MPU3HAKOB, COCTABJICHUE T€HOTHUIMYECKUX
CXEM CKpEILIMBAaHUSA

OK 01
OK 02

Tema Ne2.12.
Cenekuusi opraHu3MOB

Tect

Pa3paboTka rioccapus

Pemenune 3aja4 Ha OIIpECIICHUE
BO3MOKHOT'O BO3HHUKHOBEHUS
HACJICICTBEHHBIX IPU3HAKOB I10 CEJIEKLIHH,
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COCTaBJICHUE
CKpEILLIMBAHUS

T'CHOTHUIINYCCKUX CXEM

Pa3nen 3. Teopusi 3BoIONNH

Kontponenast pabora “Teopermueckue
aCIIEKTHI DBOIIOLIMHY KU3HU Ha 3emie”

OK 02 Tema 3.1. OpOHTANBHBIHN OMPOC
OK 04 Hcropus 3BOJIIOLIMOHHOTO| Pa3paboTka JIEHTHI BpPEMEHM pa3BUTHUSA
YUEHHUS ABOJIIOLIMOHHOTO YYEHUS
OK 02 Tema 3.2. OpOoHTANBHBIN OMPOC
MuKpO3BOTIOLMS PazpaboTka rimoccapusi TepMUHOB
OK 02 Tema 3.3. OuenuBaemasi AUCKYCCHS
MakponsBomntonus Pa3paboTka riaoccapusi TEpMUHOB
OK 02 Tema 3.4. OpoHTANBHBIN OMPOC
OK 04 BosnukHoBenne u  pasBurue|lloaroroBka u INpeACTABIEHUE YCTHOTO
YKU3HU Ha 3emiie COO0IIeHUS u JICHTBI BPEMEHHU
BO3HUKHOBEHHUSI M Pa3BUTHUSL KUBOTHOTO M
PacTUTENHLHOTO MHUpa
OK 02 Tema 3.5. @poHTaTBHBINA OITPOC
OK 04 [Ipoucxoxnenne uenoBeka —|Pa3paboTka JIEHT BpeMEHHM M MEHTaJbHBIX
AHTPOIIOTEHE3 KapT Ha BHIOOP:
“OBOMIONIMS  COBPEMEHHOIO0  YeJoBeKa’,
“BpeMss M IyTH pacCeleHHsl 4YelIOBEeKa II0
mianere”, “Bnmsane  reorpaduveckoit
cpenbl Ha MOp(doJoTHI0O W (PU3HOJIOTHIO
genoBeKa’, “YemoBedeckue pacer”,
00CyXIeHNE
Pasznen 4. dxosorus KonTpoasHas padora “Teopernueckue
aCIeKThl IKOJIOruu”
OK 01 Tema 4.1. Tect mo »dkonoruyeckuM ¢akTopam U
OK 07 DKoJyiorudeckue  (pakTOpbl  M|CpeaaM JKM3HU OPTraHU3MOB
Cpe.bl KU3HU.
OK 01 Tema 4.2. CocTaBiieHHE CXEM KpYroBOPOTaBEUIECTB,
OK 02 [Tonynsiuus, COOOIIIECTBA, [MCIIOJIb3YsI MaTePUAIIbI JICKITUH
OK 07 3KOCUCTEMBI Pemienue MPAaKTUKO-OPUEHTUPOBAHHBIX
pacueTHBIX 3aJlaHUil [0 IEPEHOCY BEIeCTBa
U DHEPIHMH B JKOCHUCTEMAaX C COCTaBJICHHE
TpouUuecKuX Ienei u mupamuj 6GUOMacchl
U DHEPTUH
OK 01 Tema 4.3. OueHuBaemasi JUCKYCCHUS
OK 02 Bbuocdepa - riobanbHas | Tect
OK 07 9KOJIOTMYECKasl CUCTEMA Pewenne MPAKTUKO-OPUEHTUPOBAHHBIX

paCyYCTHBIX 3aaa4 Ha ONpCACIICHUC
IUIOIIAAX HaCaXASCHMH i1  CHIDKEHUS
KOHICHTpaluu YIJICKHUCIIOTO rasa B
aTMOC(l)epe CBOCTO PCTUOHA ITPOKUBAHUS
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OK 01 Tema 4.4. Tect
OK 02 Binstaue aHTPOIIOTeHHBIX | Pemenue IIPAKTUKO-OPUEHTUPOBAHHBIX
OK 04 (akropoB Ha buochepy pacyeTHBIX 3aJaHUH 10  COXPAHEHHUIO
OK 07 NPUPOTHBIX PECYPCOB CBOErO0 pEruoHa
MIPOKUBAHUS
OK 02 Tema 4.5. OuenuBaemasi AUCKYCCHS
OK04 Binsiaue COLIMAJIBHO- | BBITTOTHEHUS IPAKTUYECKUX 3aJaHUM:
OK 07 IKOJIOTHYECKUX  (pakTopoB Ha|“OmnpeaencHue CYTOYHOTO paroHa
3J10pOBBE YEIOBEKA nuTanus’,
“Cozlanue MHIUBUAYAJIbHONW NaMSTKU 110
OpraHu3alui paluoOHAIBHOU (U3UUIECKOM
AKTUBHOCTH
Brimonnenue nabopatopHoil paboThl Ha
BBIOOD:
"YMcTBeHHast paboTOCTIOCOOHOCTH",
"Brnusane abuoTtmueckux (HaKTOpOB Ha
YeJI0BeKa (HM3KHME u BBICOKHE
TeMIeparyps)"
*TIpogeccnoHaIbLHO- 3anuTa Kenca: IpeACTaBICHUE PE3YIbTAaTOB
OPUEHTHPOBAHHO COIePIKAHUE |pPEIIeHUs  KeWcoB  (BBICTYIUIGHHE  C
Paznen S. Buosiorusi B ;KM3HHM  |[Ipe3€HTALUEH)
OKO1 *Tema 5.1 Brimonnenue Keiica Ha aHaIu3
OK 02 buotexHonornu B KU3HH | MHPOPMAIIMK O HAYYHBIX JOCTIDKCHHSIX B
OK 04 KaXXI0T0 oOnactu T€HETUYECKUX TEXHOJIOTHH,
IIK>... KJIETOYHOH WHXCHEPHUH, MHUIIEBBIX
OMOTEXHOJIOTUI (mo rpymnmnam),
NPEJCTaBICHUE  pEe3yJbTaTOB  pELICHUs
KEHCoB
OK 01 *Tema 5.2.1. Brimonnenue Keiica Ha aHau3
OK 02 buorexHonornu B MeAauIMHE H|MH(POPMAIMHA O PA3BUTHH OMOTEXHOJIOTUH B
OK 04 (dhapmanuu MemuiiHe W ¢apmanuu (Mo Tpymmnam),
IK... NPEJCTaBICHUE  pEe3yJbTaTOB  PELICHUs
KEWCoB
OK 01 *Tema 5.2.2. Brinonnenue Keiica Ha aHaIu3
OK 02 buoTexHonoruu u KUBOTHBIE nH(popMaIuy 0 pa3BUTHH OMOTEXHOJIOTUH C
OK 04 WCIIOJIb30BAHUEM JKUBOTHBIX, IPUMEHEHUE
IK... OPOAYKTOB  OMOTEXHOJIOTMH B  JKHU3HU
yenoBeka (MO TrpymnmaMm), MTpeacTaBICHUE
pe3yabTaTOB PEIICHUS KECOB
OK 01 *Tema 5.2.3. Brinonnenue Keiica Ha aHaIu3
OK 02 buotexHonoruu u pacreHus UHPOpPMALIUU O pa3BUTHH OMOTEXHOJIOTHUH C
OK 04 UCIOJIb30BAHUEM pacTeHUi (Mo rpymmnam),
[K... NPEACTABICHUE  PE3YNbTATOB  PEIICHUS
KEHCOB
OK 01 *Tema 5.2.4. Brinonnenue Kenca Ha aHanu3
OK 02 [IpomebInieHHass OMOTEXHOIOTHS |MHPOPMAIIMK O Pa3BUTHUU MPOMBIILICHHOM
OK 04 OMOTEXHOJIOT M (o rpymnmnam),

5 MK ykasbisatotca B cootseTcTBMM ¢ PFOC CMO peannsyemoit npodeccum /cneumanbHoOCTv
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IIK...

MPEACTABIICHUE  PE3YJIbTATOB  PELICHUS
KENCOB

OK 01 *Tema 5.2.5. Boinosnnenue Keiica Ha aHaJIn3
OK 02 ConmanbHO-3THYECKHE acleKThl|[uHGopMauu 00 3TUYECKUX  aCIEKTax
OK 04 OMOTEXHOJIOT Uil pa3BUTHUs OUMOTEXHOJIOTUH (IO Trpynmnam),
IIK... IIPEACTABIICHUE  PE3YNIbTATOB  PEIICHUSA
KEHCOB
Pa3znen 6. buoskosornueckue | [IpeacrapiieHne pe3yabTaToOB BBIIOJIHEHUS
uccse10BaHuA y4eOHO-HCCIEeI0BATENBCKUX IIPOEKTOB
(BBICTYIIJIEHUE C MTPE3EHTALUEH)
OK 01 Tema 6.1. BoinonHenue nabopaTopHbIX  paboT  Ha
OK 02 OcHoBHbIE METO/1bl| BBIOOp B MUHMTPYIIIax:
OK 04 OMOIKOIOTMUECKUX 1. Baustnue TemmepaTypsl Ha pocTa u
OK 07 HCCIEeI0OBaHUI (bU3MO0TIOTHUECKYIO aKTUBHOCTh
TPOKIKEBBIX KIIETOK
2. BimssiHue  yrieBojoB Ha  pocta M
(U3HOJIOTHYECKYIO AKTUBHOCTh
TPOKIKEBBIX KIIETOK
3. CoueraHHOE BIHMSHHE TEMIIEPATyphl H
yIJIeBOJIOB Ha pocra u
(U3HOJIOTHYECKYIO AKTUBHOCTh
TPOKIKEBBIX KIIETOK
OK 01 Tema 6.2 Brimonaenune ydeOHO-
OK 02 buoskonoruueckuii HCCJIEI0BATEIILCKOTO TIPOEKTa Ha BHIOOD:
OK 04 AKCIIEPUMEHT 1. Ouenka  kadyecTBa  aTMOC(EPHOTO
OK 07 BO3/yXa
2. OueHka KayecTBa IOYB  METOJIOM
buTOTECTUPOBAHUS
3. OneHka kayecTBa BOJ MOBEPXHOCTHBIX
BOJIOEMOB II0 OPraHOJENTUYECKUM U
(GU3UKO-XMMHUYECKUM CBOICTBaM
4. Boussuue [IAB Ha pocTt u pa3BuThe
CEeMsIH BBICIIUX PAaCTeHUN
5. BiusiHue coseBoro 3arps3HEHUs Ha
pOCT M pa3BUTHE CEMSH BBICHIMX
pacTeHuit
OK 01
OK 02 .
BrinonHenue 3k3aMeHaMOHHBIX 33 JaHUN
OK 04
OK 07
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