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1.OBIIIAS XAPAKTEPUCTUKA PABOYEM ITIPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOI'O YYEBHOTI'O ITPEJIMETA

OVII 09 Buonoeus
1.1 MecTo 00meo0pa3oBaTeibHOr0 yueoHoro npeamera B ctpykrype OIIOII cpennero npogeccnoHaJIbHOr0 00pa3oBaHus

O6mmeoOpazoBarenbHbIi TpeaMeT «bruonorusy sBisieTcst 00s3aTeNbHOM YacThio 00111e00pa30BaTEILHOTO UKIIa 00pa30BaTEILHON IPOrpaMMBbI B
cootBeTcTBUM ¢ PI'OC CIIO 1o cnenuansHoct 43.01.09 «IloBap, koHIUTEDY.
Oo6meoOpa3oBaTenbHblil npeameT «buonorus» 06a30BbId ypoBeHb (yIiayOJeHHbBIN) U3ydaeTcss B 0OO0IIe0O0pa3oBaTeIbHOM IHKJIE Y4eOHOro IUIaHa
OCHOBHOH npodeccrnoHabHOi 00pa30BaTeNbHON IPOTPaMMbI YKpyIHEHHBIX Tpyni ciienunansaocty 43.00.00.
Tpynoemkocts npeamera «buonorus» cocraBinser 148 uaca, U3 KOTOphIX 24 Yaca BKIIOYAET NMPOQECCHOHATHHO-OPUEHTUPOBAHHOE CO/EpKaHUE,
ycuiuBaromee npoduibHyo cocrapistomyto cnenuansHoctd 43.01.09 «IloBap, xongurep». IIpodeccroHanbHO-OpUEHTHPOBAHHOE COAEpIKAaHUE
YUHUTBHIBACTCH.

[lepuon oOy4yeHus u pacnpeeseHre Mo 2 CEMeCTpaM, C y9eTOM JIOTUKH (JOPMUPOBAHHS IPEIMETHBIX Pe3yJIbTaTOB, OOIIUX U
npodecCHOHAIBHBIX KOMIIETCHIINH, MEKIPEAMETHBIX CBSA3EH C APYTHMH JUCHUILTHHAMH 00111€00pa30BaTeIbHOrO U 00IIEnpO(heCCHOHAIBHOTO IIUKIIOB
yuebnoro miana OIIOIL

1.2. llesan ¥ n1aHUPYyeMble Pe3yJIbTaThl 0CBOCHHs 00111e00pa30BaTe/IbHOro y4e0Horo npeamera «buosorus»

1.2.1.  Uenb uzyuenus OYII «buonorus»
Lenb: popmupoBanue y o0yyaromuxcs CUCTEMbl 3HAHUN O Pa3IMYHBIX YPOBHAX >KU3HU CO 3HAHUEM COBPEMEHHBIX MPEICTABICHUN O KUBOM
IIPUPOJIE, HABBIKOB IO IMPOBEAECHUIO OMOJIOTMYECKUX HMCCIEIOBAHUN C COOJIIOJAEHUEM 3THYECKUX HOPM, apryMEHTHPOBAHHOM JIMYHOCTHOM
MO3UIMU IO OEPEeKHOMY OTHOIIEHHUIO K OKpY’Kalolei cpeje.
3agaun:
* monyuyeHue (yHAaMEHTalIbHBIX 3HAHUN o Oumonormueckux cucremax (Kmerka, OpranusMm, [lomynsauusa, Bua, Dxocucrema); uctopuu
Pa3BUTHS COBPEMEHHBIX MPECTABICHUN O MKHUBOW MPUPOJE, BHIAAIOMUXCSA OTKPHITHIX B OMOJIOTHYECKO HayKe; poji OMOJIOTHYeCKOil HayKu

B (hOpMHpOBaHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHBI MHPa; METOJaX HAy4YHOTO MO3HAHMUS;



* OBJIQJICHUE YMEHHMSIMHU JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJIb OMOJIIOTMYECKUX 3HAHUHN B MIPAKTUYECKON EATENBHOCTH JIIOACH,
Pa3sBUTHHM COBPEMEHHBIX TEXHOJIOTUH; ONpENeNATh KHUBbIe OOBEKTHI B IPUPOE; NMPOBOAUTH HAOIIOAEHUS 32 SKOCHCTEMAMU C LENBI0 HUX
OIMCAaHMs U BBIBICHUS €CTECTBEHHBIX U aHTPOIIOICHHBIX U3MEHEHUH; HAXOUTh U aHAJIU3UPOBATh HHPOPMALIUIO O KHUBBIX 00BEKTAX;

* pa3BUTHE II03HABATEJBHBIX HMHTEPECOB, HHTEJUICKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH OOydYarommMxcsi B TPOLECCe H3YyUCHHS
OMOJIOTMYECKUX SIBJICHUH; BBIIAIOMIMXCS JOCTHXKEHHIH OMOJIOTHH, BOIIEAIINX B OOIICUEIIOBEUECKYIO KYJIbTYPY; CIOKHBIX U IPOTHUBOPEUHBBIX
IIyTeH pa3BUTHUs COBPEMEHHBIX HAYUHBIX B3IVISI0B, UAEH, TEOPUM, KOHLIENIUHI, TUIIOTE3 (O CYIIHOCTH U IPOMCXOXKIECHNUH XKU3HU, YEJIOBEKA) B
X07ie paboThI € pa3IMYHBIMU UCTOUHUKAMU UH(OpMAIIHH;

* BOCNUTaHHE YOEXIEHHOCTHM B HEOOXOJUMOCTH IO3HAHUS >KUBOH NpPUPOJIBI, HEOOXOAMMOCTH PALMOHAIBHOIO IPUPOJOIOIb30BaHUS,
Oepe’KHOro OTHOLIEHUs K MPHUPOTHBIM pecypcaM U OKpyXkarollel cpefe, COOCTBEHHOMY 3/0POBbIO; YBAKEHHMsI K MHEHHUIO ONIIOHEHTA IpH
00CyXJIeHIH OMOJIOTUYECKUX MPOOIeM;

* ICII0JIb30BaHUE MPUOOPETEHHBIX OMOJIOTMYECKUX 3HAHUI U YMEHUH B MOBCEAHEBHOM KHU3HU U1 OLIEHKHU MTOCJIEACTBUI CBOEH NEATEIIbHOCTH
(¥ 1eATeNbHOCTH APYTUX JIFOJIEH) 10 OTHOILIEHUIO K OKPY’KaIOLIEH cpesie, 310pOBbIO IPYTUX JIOAEH U COOCTBEHHOMY 3/10pOBbI0; 00OCHOBaHUE

U coOroieHne Mep MpoPUIaKTUKH 3a00JI€BaHN, OKa3aHUeE TIEPBOI MOMOIIY ITPU TpaBMax, COONII0ICHHUE MTPaBIJI TOBEICHUS B IPUPOJIE.



1.2.2. Tlnanupyembie pe3yabTathi ocBoennsi OVII B coorBercrBun ¢ ®rOC COO

2. Koan
HauMeHOBaHHe
dopmupyembIx

KOMIIeTeHII Ui

IInanupyemMble pe3yJbTaTbl 0CBOCHHS IMCIHUIIJIUHBI

O6muel!

JMCUMIIMHAPHbIE?

OK 01. Beibupath
CHOCOOBI PeLIeHHUs
3a1a4
npodeccruoHanbHON
JeATEIILHOCTH
NPUMEHUTEIBHO K
pa3IM4HBIM
KOHTEKCTaM

B yacTu TPpy10BOr0 BOCHIUTAHUS:
- TOTOBHOCTh K TPYIy, OCO3HAaHWE IICHHOCTH MAacCTEepCTBa,
Tpyaoitooue;

- TOTOBHOCTh K AKTHBHOM JEATEILHOCTH TEXHOJIOIHYECKOH H

COI.[PIEU'IBHOﬁ HaIpaBJICHHOCTH, CIIOCOOHOCTD HHUIOHUHUPOBATD,

IUIAHUPOBaTh M CAMOCTOSITENIbHO  BBIMIOJIHATH  TaKylo
NEeSITEITbHOCTD;
- HWHTEepeC K pa3mmuHbiM chepam TmpodhecCHOHATBLHOM

JIeATEIILHOCTH,
OBnazieHue YHHUBEPCATBHBIMUA YUYE€OHBIMHU TMO3HABATEIbHBIMHU
IEHCTBUSIMU .

a) 0a30BbIe JJOTHYECKHE el CTBUSI:

- CaMOCTOSITENIbHO  (OpPMYJIHpPOBaTH H
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBATh CYILLECTBEHHBIN ITPU3HAK WJIK OCHOBAHMS IS

AKTyaJIn3npoBaTh

CpaBHEHUs, Kiaccuukanuu u 0600IICHHS;

- ONpeAeNiTh eI IeATEILHOCTH, 3aJaBaTh MapameTpbl U
KPUTEPUU UX TOCTHKECHUS;

- BBIBJSITH ~ 3aKOHOMEPHOCTM U TNPOTUBOpPEYHS B
paccMaTpuBaEMBbIX SIBICHUSX;

- BHOCUTb KOPPEKTHUBBI B

ACATCIIBHOCTD, OLICHUBATh

- chopMupoBaTh 3HAHHUS O MECTE M POJH OUOJOTHU B

CHCTEME €CTECTBEHHBIX HayK, B (OPMHPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYyYHOM KapTHHBI MHUDPA, B
IIO3HAHUM 3aKOHOB IIPUPOABI U PELICHUU >KU3ZHEHHO
BAXKHBIX

COLHNAJIBHO-3TUYCCKHUX, 3KOHOMMHNYCCKHX,

OKOJOTHYCCKHX npo6neM YCJIOBCUCCTBA, a4 TaKXC B

pelieHnn BOIIPOCOB palnMoHaIBLHOTO
NPUPOAONOIB30BaHUs; B (HOPMUPOBAHUHM LIEHHOCTHOTO
OTHOIIEHUs K MPHUPOJE, OOLIECTBY, YEIOBEKY; O BKJIAJeE
POCCHICKMX ¥ 3apyOeKHBIX YYEHBIX - OHOJIOTOB B
pazBuTHe OHMOJOTMM; (PYHKIMOHAIBHONH TIpaMOTHOCTU
YeJIoBeKa ISl PeLIeHUs )KU3HEHHBIX Po0IIeM,

- yMeTb BIaJETh CHCTEMOW OHMOJIOTMYECKMX 3HAHWI,
KOTOpasi BKIIIOYACT:
OCHOBOIOJIararoIme

OHOJIOTHYECKHUE TCPMUHBI n

MOHATUSA (KU3HBb, KJIETKA, TKaHb, OpraH, OpraHu3M, BU]I,

TIOMYJISIIIHS, 9KOCHCTEMA, OHOIIEHO3, ounocdepa;
MeTa0oJiu3M, TOMEOCTa3, KJIETOYHBIH  HWMMYHHUTET,
OuocuHTe3  Oenka, OMONMOMUMEpBI,  JTUCKPETHOCTD,
CaMOpETYJISIIHS, CaMOBOCITPOU3BEICHHUE,

HaCJICACTBECHHOCTb, U3MCHYUBOCTH, S3HCPro3aBUCUMOCTD,

! VxasbiBatotes nuuHOCTHDIE H MeTanpenmeTHele pe3ynsraTsl 13 PI'OC COO (B mocnenneit penakuuu ot 12.08.2022), hopmupyemslie o0meodpa3oBaTeIbHON TUCITUILTHHON

2 JuctuumHapHsle (TpeaMeTHbIE) pe3ynbTaThl yKkasbiBatoTes B coorBercTBur ¢ @I'OC COO (B mocnenneit pegakunu ot 12.08.2022)




COOTBETCTBHC PE3yJIbTAaTOB LOEIIAM, OLICHUBATh PUCKH
HOCJ'ICI[CTBI/II\/'I JACATCIIBHOCTH,
- pa3BUBATb Kp€aTuBHOC MBIIIJICHUE Ipu PELICHUU

YKU3HEHHBIX TIPOOIIeM

0) 0a30BBIE HCCIEI0BATEIbLCKHE TeHCTBHS:
- BJAJAETh HaBbIKAMH  Y4e€OHO-MCCIEIOBATEIbCKOH U
MIPOEKTHOH JIeATEeIHbHOCTH, HABBIKAMHU Pa3pelieHus mpooIiem;

- BBISIBJISITD MIPUYUHHO-CIICICTBCHHBIE CBSI3H u
aKTyallM3upoBaTh 3aJady, BBIIBUTaTh THIIOTE3y €€ pPEelIeHUS,
HAaXOOUTh  apryMeHThl  JUIsl  JOKa3aTelIbCTBa

YTBepH(ﬂeHHﬁ, 3a1aBaTh IapaMCTPbl U KPUTCPUU PCIICHUS;

CBOHX

- aQHAJIM3MPOBATh IMOJYYCHHbIE B XOJE pEIICHUS 3aaauu
pe3y.]H)TaTI)I, KpI/ITI/I‘-IeCKI/I OLICHHUBAThL HUX IIOCTOBepHOCTI),
HpOI‘HOBI/IpOBaTB N3MCHCHHUEC B HOBBIX YCJ'IOBI/UIX;

- YMGTI) HepeHOCI/ITI) 3HAHUS B HO3HaBaT€JH)HYIO nu
HpaKTI/I‘IeCKYIO O6HaCTI/I KHU3HCACATCIIbHOCTH,

- YMeTI) I/IHTGFpI/IpOBaTI) 3HAHUS U3 paSHI)IX Hpe)]MeTHI)IX
oOIacreii;

- BBIABUTaTh HOBBIC HJIEH, TMpejiaraTb OPHUTHHAIbHBIE
MOJIXO/IbI M PEIICHHS,

- CIOCOOHOCTh MX HCIIONb30BaHHWS B II03HABATEILHON U

COLIMAJIBHOM ITPAKTHUKE

POCT U pa3BUTHE);

Ouosorudeckue Teopuu: kierouHas teopus T. IlIBanHa,
M Ilneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOTO
nummynuteta I1. Dpmux, N.M. MeunukoBa, XpoMOCOMHast
Teopuss  HacienctseHHocth  T.  Moprana, 3akoH
3apoabimieBoro cxojacrsa K. bapa, s3BosronnoHHast Teopust
Y. JlapBuHaA, CUHTETUYECKAsd TEOPUs HBOJIIOLUH, TEOPUS
antpornorene3a Y. Jlapsuna; teopust 6uoreonenoza B.H.
o IlenTpax

KYJITYPHBIX

Cyxkauéna;
MHOTO0O0pa3usi "
pactenuii, A.H. CeBepiioBa - 0 MyTAX U HANPaBICHUIX

yuenus H.M. Basuiosa -
IIPOUCXOXKICHUS

sBoonuu, B.W. BepnHajackoro - o 6uocdepe;

3aKOHBI (€AMHOOOpa3usi MOTOMKOB IIEPBOIO IMOKOJIEHUS,
pacuICIUIeHUs] NTPU3HAKOB, HE3aBUCUMOIO HACIEAOBaHUSA
npu3zHakoB I'. MeHuens, CUEIUICHHOIO HacleI0BaHUs
IIPU3HAKOB M HAPYIIEHUS CLEIUIeHHUs reHoB 1. Moprasa;
TOMOJIOTHYECKHUX psAIOB B HaCJEeICTBEHHON
W3MEHUYMBOCTH H.N. Bagsuiosna,
paBHoBecus J[x. Xapau u B. BaiinGepra; 3apoaplmeBoro
cxonctea K. bopa, Ouorenermueckoro 3akoHa O.

Iexkens, @. Mronnepa);

TCHCTUYCCKOI'O

MPUHIMIIBI (YUCTOTHI TaMET, KOMILJIEMEHTAPHOCTH );
npaBmwia (MuHumyma HO. Jlubuxa, sKojgormueckoin
MUpaMHJIbl YUCell, OMOMAaCChl U DHEPTUH);

runore3bl (koanepBatHoil A.W. OmapuHa, NmepBHYHOTO
oympbona JIx. Xonpeiina, wukpochep C. Dokca,
pubosuma T. Yek);

- chopMHpOBaTh YMEHHUS PpACKpbIBaTh COJCpKaHUE
OCHOBOIIOJIATAIOIINX OMOJIOIMYECKHX TEOPUM M THUIOTE3:
KJICTOYHOM,

XPOMOCOMHOM, MYyTalMOHHOM,




SBOJIOLMOHHOM, NPOUCXOXKIACHUS >XU3HU U YEJIOBEKa;
BJQJICHUE CHCTEMOM 3HaHMIi 00 OCHOBHBIX METO/ax
HAYyYHOTO TO3HAHMS, HCIIOJIb3YEMbIX B OHMOJIOTMYECKUX
UCCIIEJIOBAHMUSIX  KHUBBIX OOBEKTOB M  JKOCHUCTEM
(omucanue, W3MEpEHUE, TPOBEACHHE HAOIIOICHUN);
Croco0aMy BBISIBJICHUS ¥ OICHKH aHTPOMOTEHHBIX
W3MEHEHUH B PUPOJIE;

- chopMUpOBaTh yMEHUs pacKpbIBaTh
OCHOBOMOJAraromuye  OHOJIOTMYecCKHe  3aKOHBl U
3akoHomepHoctd (I. Mennens, T. Moprana, H.W.
Baswuiona, . I'ekkens, @. Mriomnepa, K. bapa), rpanuiist
UX IPUMEHUMOCTH K >KUBBIM CUCTEMAM,;

- YMETb BBIJICISTH CYIIECTBECHHBIC TPU3HAKU:

CTPOCHHUSI BHUPYCOB, KJIETOK IPOKAPUOT U DYKAPHOT;
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHHU3MOB, BUJIOB,
OHMOTEOIIEHO30B, IKOCUCTEM U Onochepsr;

CTPOGHUSI OpPraHOB U CHCTEM OpraHOB pacTEHUH,
JKUBOTHBIX, YEJIOBEKA; IPOIIECCOB KU3HEAEITEIbHOCTH,
NPOTEKAIOIMX B OpraHu3Max pacTeHUM, >XKUBOTHBIX M
YEJIOBEKa;

OMOJIOTUYECKHUX MPOLIECCOB: oOMeHa BELICCTB
(MeTabonu3M), UHPOPMALIUM U TIPEBPAILIECHUS SHEPTHH,
Opo’KeHHs, aBTOTPOPHOIO U TeTePOTPOPHOrOo THUIIOB
nuTanus, POTOCHHTE3a U XEeMOCHUHTE3a, MUTO3a, MEH03a,
ramMeTroreHesa, 5SMOpHOreHe3a, MOCTAIMOPHOHAIBHOIO
pa3BUTHUs, Pa3MHOXKEHUS, WHIUBUIYAIbHOIO pa3BUTHUS
opranu3mMa (OHTOT€HE3a), B3aUMOJICHCTBUS  TEHOB,
rerepo3uca;  JEHCTBUH  HMCKYCCTBEHHOro  0TOOpa,
CTaOUIM3UPYIOMIETO, JBIDKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOI'O ot0opa; aJJIONAaTPUUECKOT0 u




CHUMITaTPUYECKOTO BU000pa30BaHUs; BIIMSTHUS
JBWKYIIUX CHJI DBOJIOIMHM HA TeHOMOHI TOMYJISIIHHN;
NPUCIIOCOOJICHHOCTH OPraHU3MOB K cpejie OOWTaHwMs,
YepeoBaHMs HANpPAaBICHUW DBOJIOIHMU; KPYrOBOPOTa
BEIIECTB M IMOTOKA YHEPTUU B SKOCHCTEMAX;

- MpHOOpPECTH OMNBIT NPUMEHEHHS OCHOBHBIX METO/IOB
HAyYHOTO TIO3HAHUS, WCIOJB3YeMBIX B OHOJOTHH:
HAOJIOZCHNS M ONHMCAHUS JKUBBIX CHCTEM, IPOIECCOB U
SIBIICHUIA;, OpraHW3allMd U MPOBEICHUS OUOJOTHYECKOTO
OKCICPUMEHTA,  BBIIBW)KCHUS  THIIOTE3,  BBISBIATH
3aBHCUMOCTH  MEXJy HCCICAYEMbIMH  BEIUYUHAMH,
OOBSICHATH TOJyYCHHBIC pPe3yJIbTaThl U (HOPMYJIHPOBATH
BBIBOIBI C MICTIOJIb30BAaHUEM HAyUYHBIX MOHSATHIA, TECOPHNA U
3aKOHOB;

- copMupOBaTH yMEHHUS BBIIENATH CYIIECTBEHHBIC
NPU3HAKH BHPYCOB, KJIETOK MPOKAPUOT M DIYKApHUOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB,
OMOTeO1IeHO30B U IKOCUCTEM; OCOOEHHOCTH IPOLECCOB
oOMEHa BeIIEeCTB M MpPEBpAIEHUs] SHEPIHMH B KIETKE,
¢doTocHHTE3a, IUIACTUYECKOTO U DHEPreTHYEeCKOro
oOMeHa, XEMOCHHTE3a, MHTO32, Meiio3a,
OTIJIOJIOTBOPEHMS, pa3BUTHS " Pa3MHOKEHUS,
WHJIMBUIYaJIbHOTO PAa3BUTHUSI OpraHu3Ma (OHTOTeHE3a),
OOpbOBI 32 CYIIECTBOBAHHME, ECTECTBEHHOrO OTOOpa,
BHUJI000pa30BaHUs, MPHUCIOCOOIEHHOCTH OPraHU3MOB K
cpeae OOWTaHUS, BIUSHHUS KOMIIOHEHTOB 3KOCHUCTEM,
aHTPOIIOTEHHBIX H3MEHEHMH B HSKOCHCTEMax CBOEH
MECTHOCTH, KpYroBOpOTa BEIIECTB M IpeBpalleHHe
9HEpruu B buocdepe;

- copMupoBaTh yMEHHUS TPHUMEHSATH TIOJYYCHHBIC




3HaHUS s OOBACHEHMsA OHMOJOIMYECKMX IIPOLIECCOB U
SBJICHUM, I IPUHATHAA IPAKTUYECKMX pPEIICHUN B
IIOBCEJIHEBHOM  JKM3HM C  Ledblo  obecriedeHus
0€30IIaCHOCTH ~ CBOEr0  3J0pOBbS M 370POBbsA
OKPYXAIOLIUX JI0JIEH, coONIoeHust 310poBOro obpasa
JKU3HM, HOPM T'PaMOTHOIO IIOBEICHUS B OKpYKAOLICH
NPUPOAHON  cpede;  IMOHUMaHME  HEOOXOJUMOCTU
HCIIOJIb30BAHUS JJOCTUKEHUM COBPEMEHHON OMOJIOTMU U

OMOTEXHOJIOTHI JJIA panuoOHaJIbHOI'O
IMPpUPOAOITIOJIb30BAHMA, YMCHUC HCIIOJIB30BaTh
COOTBCTCTBYIOIIHC ApPTYMCHTHI, 6I/IOJ'IOI‘I/I‘1€CKYIO

TCPMHHOJIOTHIO W CHMBOJIMKY [UIS JOKa3aTejlbCTBa
POJCTBA OPraHU3MOB PA3HBIX CHCTEMATHYCCKHX TPYIII,
B3aUMOCBA3U OpPTraHU3MOB U CPCAbI 06I/ITaHI/I$I; CAUHCTBA
YeIIOBEYECKMX pac; HEOOXOIUMOCTH 3JI0pPOBOTO 0oOpa3a
KU3HH, COXPAHCHHS Pa3HOOOpPas3Hsi BUIOB M IKOCHCTEM,
KaK  yCIOBHS  COCYIICCTBOBAaHHMS  TPUPOABI U
YeJIOBEUYECTBA;

- chopMupoBaTh YMEHHS pemiaTh OMOJOTHUECKUE 3a/1aUH,
COCTABJIATh TEHOTUITUYECKUE CXEMBbI CKPCUIMBAHHS IS
pa3HBIX THUIIOB HACJIECIOBAHUS MPH3HAKOB Y OPraHU3MOB,
COCTABIIATH CXEMBI TEPEHOCA BEIIESCTB M DSHEPIHU B
JKOCHUCTEMAX (HCHI/I IIUTaHUuA, ITHIICBbLIC CCTI/I), BBISABJISAATH
NPUYUHHO-CJICACTBCHHBIC CBA3M MCXKIAY HCCICAYCMbIMU
OMOJIOTUYECKUMHA O6’I)eKTaMI/I, nmponeccamMu M SABJICHUSAMU,
JIeNIaTh BBIBOJIBI U TIPOTHO3bI HA OCHOBAHUH IMOJYYCHHBIX

pe3yJIbTATOB;
- chopMHpOBaTH yMEHHMS KPUTUYECKH OLEHHUBATH
uH(pOpMaINIo OMOJIOTUYECKOTO COJIep)KaHus,

BKITIOYAIOIIYIO TICEBAOHAYYHBIC 3HAHUSA M3 PA3JTUYHBIX
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UCTOYHUKOB (CpecTBa MaccoBOW MH(MOpMAaLIUU, HAYYHO-
HOIYJISIpHbIE MaTepualbl); UHTEPIPETUPOBATH ITUUECKUE
aCreKThl COBPEMEHHBIX UCCIIEJJOBaHUI B OHOJIOTUH,
MeAMIMHE, OMOTEXHOJIOTHH; pacCMaTpuBaTh Iio0anbHbIe
IKOJIOTHYECKUE POOIeMBI COBPEMEHHOCTH,
dbopMupOBaTh MO OTHONICHHIO K HHUM COOCTBEHHYIO
MO3UIMIO, YMEHUE OICHUBATh OTHYECKHUE AaCIIEKTHI
COBPEMEHHBIX HCCIICJIOBAaHUI B 0071aCTU OMOTEXHOJIOTUU
u TeHETUYECKUX TEXHOJIOTUI (kKOHUpOBaHUE,
UCKYCCTBEHHOE OILIIOIOTBOPEHHUE, HaIpaBlIEHHOE
U3MEHEHHE TeHOMa U  CO3JaHHe  TPAHCTECHHBIX
OpraHU3MOB);

- chopmupoBaTh yMEHHS CO37aBaTh COOCTBCHHBIC
NUCBbMEHHBIC W  YCTHBIE COOOIICHHWS HAa OCHOBE
OMOJIOTHYECKOM nHpopMaIun u3 HECKOJIbKHX
UCTOYHUKOB, TPAMOTHO HCIIOJIb30BAaTh IMOHSATUHHBIN
anmapat OUOJIOTHH;

- yMeThb BBIABUTATH TUIMOTE3bl, MPOBEPATH UX
AKCIIEPUMEHTAIFHBIMU CPECTBaMH, (OpMyIHpys 1LeTb
UCCIICJIOBAHMSI, aHATTM3UPOBAThH MOJYYCHHBIE PE3yIbTaTh
U JIeTIaTh BBIBOIBL;

- MpPUHUMATh Yy4YacTHE B HAYYHO-HCCIICOBATEIHCKON
pabore 1O OWOJOTHMH, OKOJOTMM U  MEIUIMHE,
MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB M
MyOJUYHO TPEJICTaBIATh IOJNyYCHHBIC pPe3yJbTaThl Ha
YYEeHUYECKUX KOH(EPEHIHUIX Pa3HOTO YPOBHS;

OK 02. Ucnonp30BaTh
COBpPEMEHHBIE
CpeJICTBA TIONCKA,
aHajgu3a u

B 06macTi IEeHHOCTH Hay4YHOTO MTO3HAHUS:

- cOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH H OOIICCTBEHHOM
OCHOBaHHOTO

MIPaKTHKH,

- chopMupoBaTh yMEHHS KPUTHYECKH OICHUBATh
nH(bOopMaIHIO OMOJIOTYECKOT0 coJiepKaHusl,
BKJTIOYAIOIYIO TICEBIOHAYYHBIE 3HAHWUS W3 Pa3TUIHBIX
HWCTOYHHUKOB (Cpe/IcTBa MacCOBOW MH(OpMAIIUU, HAYIHO-




UHTEPIpETANN
uHpopmanuu u
UH(POPMAIMOHHBIC
TEXHOJIOTUH TSI
BBITIOJTHCHMSI 32/1a4
npoecCuOHABLHOM
JESTSIIbHOCTH

CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAHUE SI3BIKOBOW M YHMTATEIbCKOW KYIbTYpPbI
KaK Cpe/ICTBa B3aUMOJICUCTBUSA MEXKIY JIIOJAbMHU M TMO3HAHUS
MHUPA;

- OCO3HAHME LIEHHOCTH HAy4YHOH [eATEIbHOCTH, FOTOBHOCTh
OCYIIECTBIATh

IMPOCKTHYIO )41 HCCICAO0BATCIILCKYIO

ACATCIIbHOCTD MHAUBUYAJIbHO U B I'PYIIIIC,

HOIYJISIpHbIE MaTepualbl); UHTEPIPETUPOBATH ITUUECKUE
COBPEMEHHBIX HCCIIEIOBaHUNH B OHOJIOTHUH,
MeJUIIMHE, OMOTEXHOJIOTHH;

- MHTEpIPETUPOBATh ITUYECKUE ACHEKThI COBPEMEHHBIX

ACIICKThI

HCCIIEIOBaHUII B OMOJIOIMH, MEIHUIMHE, OMOTEXHOJIOIHH;
paccMaTpuBaTh TIIOOANBHBIC KOJOTUYECKHE MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM
COOCTBEHHYIO MO3UIIMIO0, YMEHUE OIEHUBATH JITUUYCCKUE

OBnazieHne yHUBEpPCAJIbHBIMU Y4YEOHBIMU I103HABATEIbHBIMM | ACIIEKThl COBPEMEHHBIX MCCIEJOBaHUMH B  001acTH
NeUCTBUSAMU: OMOTEXHOJIOTUU U TeHETUYECKUX TEXHOJIOTUH
B) paboTa ¢ uHpopmanueil: (KIOHMpOBaHUE,  MCKYCCTBEHHOE  OIUIOJOTBOPEHHE,
- BJIaJIeTh HaBBbIKAMU IOJYyYCHHs] MHPOPMALMU U3 UCTOUYHUKOB | HAlIpaBI€HHOE  H3MEHEHMEe TeHoMa UM CO3/aHue
pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYILECTBJISATh IIOUCK, | TPAHCTEHHBIX OPIaHU3MOB);
aHaM3, CHUCTEMAaTH3allMI0 W HMHTEpIpeTanuio uH(popMamuu | - cPOpMHpPOBATH YMEHHsS CO3/1aBaTh COOCTBEHHBIC
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHUS; NUCBbMEHHBIE UM  YCTHBIE COOOIIEGHUS Ha OCHOBE
- Cco3laBaTh TEKCTHl B pPa3IW4HBIX (opMmarax ¢ y4eToM | OMOJOTHYECKOU uHpOpMauu u3 HECKOJIBKUX
Ha3HayeHUs MH(OpPMAlUM M LENEeBOW ayJUTOPHH, BbIOMpas | MICTOYHUKOB, TIpPaMOTHO HCIIOJIb30BAaTh IMOHSATHHHBIN
ONTUMAJIbHYIO (hOpMY MPEACTABICHUS U BU3yaTU3alUH; anmapar 6MoJI0run
- OLIEHMBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh MH(pOpPMALIUH, €€
COOTBETCTBHE NPAaBOBBIM U MOPAJIbHO-ITUUECKUM HOpMaM;
- HCII0JIb30BATh CpeacTBa MH(POPMAIMOHHBIX u
KOMMYHHMKAIIUOHHBIX TE€XHOJOTUI B pEIIEHUH KOTHUTUBHBIX,
KOMMYHHUKAaTUBHBIX M  OpPraHU3alMOHHBIX  3aJa4  C
co0II0IeHNEM TpeOoBaHUI SPrOHOMUKH, TEXHUKHU
0€30MMacCHOCTH, THTUEHBI, pecypcocOepekeHHs], MPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;
- BJIaJIeTh HAaBBIKAMU PACIO3HABAHUS U 3AIIUTHI MH(DOpMAIUH,
MH(POPMAIMOHHOM 0€30MaCHOCTH JTMYHOCTH
OK 04. Dd¢ekTuBHO | - TOTOBHOCTH K CaMOpAa3BUTHUIO, CaMOCTOSATEIbHOCTH U |- cQOpMHpOBaTH YMEHHSA coO37aBaTb COOCTBEHHbIE
B3aMMOJICHCTBOBATh U | CAMOONPEIEICHHUIO; MUCbMEHHBIE M  YCTHBIE COOOIIEHHs] Ha OCHOBE
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paboratb B

KOJIJICKTHUBC
KOMaH/JC

-OBJIaJICHUE HaBBIKAMU y4eOHO-HCCIIeI0BATEIbCKOM,
MMPOCKTHOM M COLMATILHOM JCSITENHHOCTH,

OBjajieHHe  YHHBepPCAJbHbIMH KOMMYHUKATHUBHBIMU
JeHCTBUSIMU:

0) coBMeCTHAS 1eATeIbHOCTh.
- NMOHMMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW H
WHIUBUAYATHHON PaOOTHI;

Len
U KOOPJIUHHPOBATH

- MNpUHHUMATh COBMECTHOM ACATCIIBHOCTH,

OpraHU30BHIBATH JNEUCTBUS TI0 ee
JTOCTH)KCHHIO: COCTABJIATH IIJIaH ACHCTBUMN, paclpeIesaTh POIn
C y4YeTOM MHEHHMIl y4YacTHHUKOB O0OCYXJaTh pe3yibTaThl
COBMECTHOM pabOTHI;

- KOOPIMHUPOBATH U BBIIOJHATH pPabOTy B YCIOBHUSAX
peanbHOTO, BUPTYaJILHOTO u KOMOWHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYIIECTBJISITh TO3UTHUBHOE CTPATETUYECKOE TOBEACHHUE B
pPa3IUYHBIX ~ CHUTYallUsX,  TPOSBIATH  TBOPYECTBO U
BooOpakeHue, ObITh HHUITUATUBHBIM

OBJiagenue YHHBepPCaJbHBIMU
NeHCTBUAMU:

I') MPUHATHE ce0sl M APYTUX JIO/Aeii:

- NPUHUMAThb MOTHBBI M apPryMEHTHl JAPYIMX JIOJIEH IIpH

peryJIiTHBHBIMH

aHaJIM3€ PE3YNbTATOB JIEATEIBHOCTH;

- MPU3HABATh CBOE MIPABO M MPABO JAPYTHUX JIFOJIEH HA OMIHUOKH;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHUP C TO3UIIUU JIPYTOTO
YyesoBeKa

OHOJI0rH4YecKOn uHpopManuu u3 HECKOJIbKUX
UCTOYHUKOB, TPaMOTHO HCIIOJIb30BATh IOHSATHHHBIN
anmnapat OHOJIOrHH;

- yMeTb BBIABUTAaTb THUIIOTE3bl, MPOBEPATH  HX

IKCIIEPUMEHTAILHBIMHA CPECTBAMH, (OpMyIHpys IeThb
WCCIICIOBAHMS, aHATU3UPOBATh MMOTYYCHHBIE PE3YJIbTaThl
Y JIeTIaTh BBIBOJIBL;

- NpPUHUMATh Yy4YacTHE B HAYYHO-HCCIICIOBATEIHCKON
pabore OuoJIOTHH,
NPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB U

10 3KOJO0I'nn n MCAMIUHCE,
HY6J'II/I‘{HO NpEACTaBJIATL IMOJIYUYCHHBIC PC3YJIbTAThBI Ha

YUCHUYCCKUX KOH(i)epeHI_II/IHX Pa3HOTO YPOBH:A

OK 07.
CojeiicTBOBaTh
COXpaHEHUIO
OKpYXKaroIleu cpebl,

B 001acTH 3K0J10r14e€CKOro BOCIIUTAHUSA :
- C(I)OpMI/IpOBaHHOCTB 3KOJIOTUYECKOM KYJbTYpPbl, IOHUMAaHUC
BIMAHHUA Ha

COMaJIbHO-3KOHOMHNYECKUX IMponeccoB

COCTOSIHUE TPHUPOJHOM W COUHMAIBHOW CpEeIbl, OCO3HAHUE

- BJIaJIeTh CHCTEMOH 3HaHHH 00 OCHOBHBIX METOdax
HAay4YHOT'O IIO3HAaHUs, HCIOJB3YyCMbIX B OMOJIOTUYECKUX

HUCCICOOBAHUAX KHNBBIX 00BEKTOB n O9KOCHCTEM

(ommmcanuwe, w3MepeHWe, TMPOBEACHHE HAOIIOACHUN);
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pecypcocOepeKeHHUIO,
MPUMEHSTH 3HaHUS 00
M3MEHEHUH KJIMMara,
MPUHIIMIIBI
OEepEKITUBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaLUAX

rJ100aTBFHOTO XapaKTepa dKOJIOTUYECKUX MPOOIIeM;

- IUTAHUPOBAHUE W OCYIIECTBIICHHUE JACHCTBUN B OKpY>Karoleu
Cpelle Ha OCHOBE 3HAHMS LEJel YCTOMYMBOIO pPa3BUTHS
YEJIOBEUECTBA;

AKTMBHOE  HEIPUATHE  JEUCTBUM, INPHUHOCALIUX  Bpex
OKpYXKaroILEH Cpee;

- YMEHHUE MPOTHO3UPOBATh HEOIArONPHUITHBIE SKOJOTHYECKHUE

MOCICACTBUA NPCAIPUHUMACMBIX IIGfICTBPIﬁ, npeaoTBpamarb

UX;
- pacmidpeHue OmbITa  JCATEIBHOCTH  DKOJOTHYCCKOM
HaIpaBJIECHHOCTH;

- OBJQJICHHE  HaBbIKaMU  y4eOHO-HCCIIEeOBATENbCKOMH,

IIPOEKTHOM U COLMAIILHOM JESITEIBHOCTH

crocobaMu  BBISBICHHUS U OLIGHKH
U3MEHEHUH B IPUPOJIE;

- YMEThb BBIABISATH OTJIMYUTENIbHbIE NPU3HAKU IKUBBIX
CUCTEM, B TOM YHUCJI€ T'pUOOB, pacTEHUH, KUBOTHBIX U

AHTPOIIOI'CHHBIX

YeNI0BEeKa; MPUCTIOCOOIEHHOCTh BHIOB K Cpe/ie OOUTaHUS,
a0MOTHYECKUX U OMOTHYECKMX KOMIIOHEHTOB DKOCHCTEM,
cooOIecTBax,

B3aUMOCBS3EHN OpraHu3MoOB B

AQHTPOIIOICHHBIX M3MEHEHHH B DJKOCHCTEMAaX CBOEU

MCCTHOCTH,
- YMETb BBIACIIATH CYHICCTBCHHBIC IIPpHU3HAKH
OMOJIOTHYECKUX IMpOLCCCOB: obMeHa BCIICCTB

(MeTabonu3M), MHGOPMAIUM W TIPEBPAIICHUS SHEPIHH,
OpoXKeHHsI, aBTOTPO(GHOTO U TETePOTPO(HOTO THUIIOB
nuTaHus, (POTOCUHTE3a U XEMOCHUHTE3a, MUTO3a, MEil03a,
raMeToreHesa, HSMOpPHOreHe3a, MOCTAMOPHOHAIBEHOTO
pa3BHUTHS, PA3MHOKEHUS, WHIUBUIYaTHLHOTO Pa3BUTHS
opranuzMa (OHTOT€HE3a), B3aUMOJICHCTBHUS TEHOB,
rereposuca;  JCWCTBUH  HCKYCCTBEHHOro  oTOopa,
CTaOUIM3UPYIOLIEro, JBIDKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa; AJTOATPUIECKOTO u
CUMIATPUYECKOTO BUJI000pa30BaHus; BIUSTHUS
JIBYKYIIUX CHJI JBOJIONUU HAa TeHO(OH[ IMOMYJISAIUY;
MPHUCIIOCOOJICHHOCTH OPraHW3MOB K Cpele oOWTaHWUS,
YepeoBaHMsl HANpPaBJICHUH DBOJIOIHMH; KpPYroBOPOTa

BCIICCTB U IMOTOKA SHEPIrUK B 9KOCUCTEMAX
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1. CTPYKTYPA M COJAEP)XAHUE PABOYEN TPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEIMETA

2.1. O0beM 0011€00Pa30BATEIBLHOT0 Y4€OHOT0 PeAMeTa U BUAbI y4eOHOH padoThI

Buj yueOHoii padoThl

O0BbeM yacoB

O0beMm obOpa3oBaTeabHOi mporpammbl OYII 148
AyaAuUTOpHBIE
1. OcHoBHOe coep:KkaHue 122
B T1.4.
TEOpEeTUIECKOe 00yICHHE 68
MIPAKTUYECKHUE 3aHITUS 32
2. IlpodeccnoHaILHO OPHEHTHPOBAHHOE CONEPKAHUE (CONePKAHUE MPUKJIATHOTO MOTYJIsI) 24
B 1.4.
Teoperuueckoe o0yueHue 8
MPAKTHUYICCKHUEC 3aHITHSA 14
CamocTosiTenbHas paboTa, B T.4. UHIUBUAYa IbHBIA TPOEKT
IIpomexyTounasi arrecranus B gopme audhepeHIInpoBaHHOTO IK3aMeHa 6
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2.2. TemaTu4eckuii IUIaH U coJep:kaHue 001e00pa3oBaTebHOro yueonoro npeamera OVYII 12V buonorus

HaumeHoBaHue Conep:kanue y4eOHOTro MaTepuasia (0OCHOBHOE M MPO(ecCHOHAIBLHO-OPHUEHTHPOBAHHOE), Oo0bem | Popmupyembie
pa3aesioB U TeM JabopaTopHble U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON MOLYJIb (IPU HAJTUYHMHI) 4YacoB | KOMIIeTEHUHH
1 2 3 4
Pazgea 1. Kiierka — cTpyKTYPHO-(PYHKIMOHAJIbHAS €IMHUIA 5KUBOT0 36
Tema 1.1. OcHOBHOe coiep:KaHue 2
buojorus kak TeopeTnueckoe odyueHue: 2
HayKa buonorus xak Hayka. CBsi3b OMOJIOTUH € APYTUMH HayKaMu: OMoxuMmusi, Ouodusuka, OMOHMKA,
resoreorpadus u 1p. Poib u mecto Guosnoruu B GopMHUPOBAHUN COBPEMEHHON HAYy4YHOM KapTHHBI MUDA. OK 02
3HayeHue Ouonornueckux 3Hanuil. ictopus 6uonoruu. 3HaueHue LUTOJIOTUU AJIS pa3BUTHUS OMOJIOTHH U
MO3HAHUS IPUPOAbL. MEeTOAbI IUTOJOTHUH: MUKPOCKOMHUS, XpoMaTorpadus, 31eKTpodopes, METo 1 MEUEeHbIX
aToMoB, nuddepennnanbHoe HEHTPUPYTHPOBAHNE, KYIbTypa KIETOK
Tema 1.2. O0mas | OCHOBHOE coJepKaHue 2
xapakrepucruka | Teoperudeckoe o0yuenue: 2
KH3HH Pa3noobpazue 6nocuctem. Opranuzanusi OMOJIOTHYECKUX CUCTEM. Y POBHHM OpraHU3alluu OMOCUCTEM:
MOJIEKYJISIPHO-TEHETUYECKU I, OpraHOMUTHO-KJIETOYHBIN, OpraHU3MEHHBIN, OMYJIALIHOHHO-BUOBOM, OK 02
HKOCHUCTEMHBIH (OHoreoneHoTnyeckuii), onochepusiii. Hayku, nsyuatomue Onosornyeckue 0ObeKThl Ha
Pa3HBIX YPOBHIX OpraHu3auy xu3Hu. O01as xapakTeprucTHKa )KU3HH, CBOMCTBA KUBbIX cucTeM. [Iporeccsl,
IIPOUCXOJIAIINE B OUOCHCTEMAX
Tema 1.3. OcHoOBHOe coep:kaHue 6
buosornyecku Teopernuyeckoe o0yuenune: 2
BAXKHBIC XuMuyeckuit coctaB KiIeTku. Heopranuueckue BemiecTBa KIeTKH, UX OHOIOrnyeckas posib.
XUMHIECKHE Opranunyeckue BellecTBa KiaeTku. buonornyeckue nonumepsl. benku. Ctpykrypa u GyHKIUN O€TKOBOM OK 01
COCTMHEHMS MoJIeKyJTbl. DepMEHTHI, TPUHIIHIT UX ACUCTBUS. YTIeBOabl. bruonormueckue GpyHKIUHN yTIEBOIOB. OK 02
Jlutmnaer. OOt otan crpoenus. [ 'napodunbHO-rHAPOodoOHBIE cBOlicTBa. Kimtaccudukarus Tummmos. OK 04
buonornueckue ¢pynkunu munuaoB. AT®. Ctpoenne monekyisl AT®. buonornyeckue pynkunn ATD
IIpakTHyeckue 3aHATHA: 2
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Posb GenkoB, yriaeBo10B U JKUPOB B OpraHU3Me 4yesoBeka. Butamuubl U OMOIOTHYECKH aKTUBHBIE T00aBKH,

HX 3HAUCHHUC B )KU3HU OpraHu3Ma 4€JIOBCKaA. I'nmo- u aBUTaMHUHO3EI UX IIOCJICACTBUAI. Hpe,Z[CTaBJ'ICHI/IC YCTHBIX

COO6H.I€HI/II\/'I C npe3eHTauHeI71, IIOATOTOBJICHHBIX 110 IIEPECUYHIO KICTOYHUKOB, pCKOMEHJOBAHHBIX
npenoaaBaTejicM

JlabopaTopHble 3aHATHSA:

JlaGopaTopHas pabota “Onpenenenrie ButamuHa C B IpOAYKTaX MATAHUS
[ToarotoBka BapuaHTOB OMbITA, HAOIIOACHHUE 32 KAYECTBEHHBIMU PEAKIIMAMH, 3all0IHeHUE padoueit
TaOJUIIBI, MHTEPIIPETAINS HAOJIF01aeMBIX SBJICHHH, (DOPMYITHPOBAHUE BHIBOJOB

JlaboparopHas pabora «I'uapoduinbHO-THIPO(HOOHBIE CBOWCTBA JIUITHIOBY
[ToaroToBka BapraHTOB OIbITA, HAOIFOICHUE U3MEHEHHSI PACTBOPUMOCTH JIUIIH/IOB, 3alI0JHCHHUE pabodeii
TaOJIMIIbI, HHTEPIPETAIMS HAOTI0JaeMbIX SIBJICHUH, (HOPMYIHPOBAHNE BHIBOIOB

Tema 1.4.
CrpykTypHO-
¢yHKuuoHaNbHASA
OpraHu3aunus
KJIETOK

OcHoOBHOe coiep:KaHue

Teopernueckoe o0yuenmue:

Knerounas teopus (T. IlIBann, M. lneiinen, P. Bupxos). OCHOBHbIE TOJ0XKEHUSI COBPEMEHHON KIIETOYHOM
Teopuu. TUIIBI KIETOK: SyKapUOTHYECKasl U TpokapuoTuyeckas. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK
9YKapHOT (PacTUTENILHOMU, )KUBOTHOM, TpHOHOI). CTpOoeHHE MPOKAPUOTHIECKOH KIIeTKH. OCOOCHHOCTH
CTpOEHHUSI reTepoTpOodHOM U aBTOTPOPHON MPOKAPUOTUYECKUX KIIETOK. CTpOEHUE MIIa3MaTHYECKOM
MeMOpaHbl. TpaHCIOPT BEIIECTB uepe3 MIa3MaTuYecKyto MeMOpaHy: MacCUBHBINA M aKTUBHBIA. DH/IOLUTO3!
MUHOIUTO3, (paronuTo3. Ixk30uuTo3. O60I0UKa WK KIETOYHas cTeHKa. CTpyKTypa U GYHKLIUHU KIETOYHON
CTEHKH PAaCTeHM, TprOOB

uroruraszma. Lurozons. Lutockener. OnHoMeMOpaHHBIE OPraHOUABI KIIETKU: HO0TIIIa3MaTHIeCKask CETh
(BIIC), anmapat "o mKH, TU30COMBI, IEPOKCUCOMBI, BAKYOJU PACTUTENBHBIX KIeTOK. CTpoeHHE U
(GyHKIIMU 0OJHOMEMOpPAaHHBIX OpraHouI0B KieTku. Knetounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUIBI KJIIETKH: MUTOXOHJIPHUH, TUIACTUIBI: XJIOPOIUIACTHI, XPOMOILIACTHI,
JIEMKOILIACTBI, X CTPOECHUE U QYHKIMHU. SIAepHbIH anmnapaT KJIeTKH, CTPOEHHE U (PYHKIINH.
HememOpanHbIe OpraHou/ipl KIETKH: puOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBINA HeHTp. OpraHouabl
JBYDKEHUS: PECHUYKHU U KTyTUKH. CTpoeHHe U PYyHKIMU HEMEeMOPAaHHBIX OPraHOU OB KIJIETKH

JlabopaTopHble 3aHATHSA:

JlabopaTtopHas pabota «CTpoeHHUE KIETKU (PaCTeHHUS, )KUBOTHBIE, TPUOBI) U KJIETOUHBIE BKIIFOUCHHS
(kpaxMair, KapOTHHOUIBI, XJIOPOILIACTHI, XPOMOTIIACTHI)»
[IproGperenue onbITa MPUMEHEHHSI TEXHUKU MUKPOCKOITUPOBAHUS IIPU BBHITIOJHEHUH JJa0OPATOPHBIX paldoT.

OK 01
OK 02
OK 04
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[TonroroBka MUKpOIpENapaToB, HAOIIOAEHNE C TOMOILBI0O MUKPOCKOTIIA, BBISIBJICHUE PA3IMUUN MEXKITY
U3y4aeMbIMU 00bEKTaMH, HHTEpIpeTalysl Ha0II0AaeMbIX ABJICHUH, (OPMYITUPOBAHUE BHIBOIOB

JlaGopaTtopHas padota «IIpoHnmaeMmocth MeMOpaHBbI (IJ1a3MOJIN3, JETIIIa3MOIH3))

[IproGperenue onbITa NPUMEHEHHSI TEXHUKU MUKPOCKOIIMPOBAHUS ITPH BBIOJIHEHUH JIA0OPATOPHBIX padoT.

ITonroroBka MUKpOIIpenapaToB, HAOIOAEHUE C TOMOILBI0O MUKPOCKOIIA, BBIIBJICHNUE PA3IMUUN MEXKIY
M3y4aeMbIMU 00bEKTaMH, HHTEpIpETaIus HAOII0AaeMBbIX SBICHUH, (POPMYIHPOBAHNE BHIBOJIOB

Tema 1.5. OcHoBHOE coaepxaHue
CTpyKTypHO- Teopernueckoe o0yueHue:
GyHKUHOHAIBHBI | CTpoeHHE XPOMOCOM. XPOMOCOMHBIN HAGOP KIIETOK, TOMOJIOTHYHbBIE M HETOMOJIOTHYHBIC XPOMOCOMBI,
e (hakTopsI rarIouAHbIN U quruionanbiil Habop. Hyknennossie kuciotel. JTHK u PHK. CTtpoenue HykIIeHHOBBIX OK 01
HACJIeACTBEHHOCT | kucnoT. Hykneotuasl. Kommiemenrapuslie azotucteie ocHoBanus. [IpaBuino Yapradda. Crpykrypa JHK — OK 02
H IBOWHAs crimpaib. Mecronaxoxaenue u ononornyeckue pynkunu JJHK. JIHK-skcnepruza. Buner PHK.
Oynkiuu PHK B knetke
IIpakTHYecKkHe 3aHATHSA:
Pemenue 3ana4 Ha onpeneseHne NoCaeA0BaTebHOCTH HYKJIEOTHI0B
TeMma 1.6. OcHOBHOe coiep:KaHue
IIpoueccnl Teoperuueckoe o0yueHue:
MATPUYHOI'O Martpuunsii cuate3 JJHK — permukanmst. [Ipuanuns! perumkanuu JIHK. Mexanausm perumkannn JTHK.
CHHTE32a Penapauus JIHK (nopennexaruBHas, moctperuiekatuBHasi). Peakuiuu MatpuyHoro cuntesa. [lpunnumn
KOMIUIEMEHTApHOCTH B peakuusax matpuaHoro cunresa. JJHK u rensl. ['eneTnuecknii Ko, ero CBOMCTBA. OK 01
Tpanckpunims — marpuunbslii cuate3 PHK. Tpancnsuus u e€ stansl. YcinoBus OMocHHTEe3a Oerka. OK 02
Crpoenue T-PHK u xonupoBanue amuHokucnotT. Pons pubocom B GuocunTese Oenka
IIpakTHYecKHe 3aHATHSA:
Pemenue 3ai1a4 Ha onpe/esieHre N0Cae10BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJIe OeliKa.
Pemenue 3aa4 Ha onpesesieHne MOCae10BaTeIbHOCTH AMUHOKHUCIIOT B MOJIEKyJie Oelika B ciy4yae
W3MEHEHUS MOCIe0BaTebHOCTH HYKIIeoTu10B [JHK
Tema 1.7. OcHoBHOE conepxaHue
Hexnerounsie Teopernueckoe odyueHue: OK 02
(hopMbI KU3HH Bupycel — HeksieTouHble (POPMBI )KU3HU U 00TUTraTHBIE Mapa3suThl. CTpoeHHe MPOCTHIX U CIIOKHBIX BUPYCOB, OK 04

perpoBupycoB, 6akteprodaros. XKuznenusnii nuxn JJHK-cogepxamux Bupycos, PHK-comepxariinx
BUpYCOB, OakTepuodaros. BUY, renatut uenosexa.
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bakrepun. OOmmas xapakrepuctuka. [lonstue mramm. Bupychl u 6akTepun: CX0ACTBa U pa3Inyus

IIpakTHYecKkHne 3aHATHS: 2
Bupychbie u 6aktepuanbHble 3a001eBanusa. OOIye NPUHIMIIBI HCIIOIb30BAHNS JIEKAPCTBEHHBIX BELLECTB. 2
Oco6eHHOCTH IPUMEHEHUSI aHTUOMOTHKOB.
[IpencraBiaenne yCTHBIX COOOIIEHHI ¢ Tpe3eHTalne, MOArOTOBICHHBIX 10 IEPEUHIO0 UCTOYHUKOB,
PEKOMEHI0BAaHHBIX MPEI0/1aBaTEIEM
Tema 1.8. OcHoBHOe coaep:kanue 4 OK 02
OoOMmen BemecTB U | Teopernyeckoe o0yueHune: 4
npeBpameHue AccuMUIISIIMS U AUCCUMMIISILMS — JIBE€ CTOPOHBI MeTabosn3Ma. Turbel oOMeHa BelecTB: aBTOTPOGHBIN U 2
IHEPIrUHU B KJIETKe | reTepoTpodHbIi, a3po0HBIN 1 aHa3poOHBIN. DHepreTruueckoe odecneueHue KieTku: npespaiienue ATO B
0OMeHHBIX Tporeccax. DepMeHTaTUBHBIN XapakTep peakuuii KIETOYHOTO MeTadoIr3Ma
[lepBuuHbIil cCUHTE3 OpraHMYECKUX BellecTB B KieTke. [Inactnueckuit oomeH. @oTocuHTe3. XeMOCHUHTES. 2
AHa3poOHBII SHEpreTHYecKkuii 00MeH. AHa3pOOHBIE OpraHu3Mbl. bposkeHue, aBTOTpOGHBIN 1
reTepoTpOoQHBIN TUT TUTaHKs. AHA3POOHBIE MUKPOOPTaHU3MBI KaK 00BEKThI OMOTEXHOJIOTUH. DTaIbl
sHepreTudeckoro oomMena. ['nmukonus. buongoruueckoe okuciaeHue, UM KJICTOYHOE JIbIXaHHUE
Tema 1.9. OcHOBHOe coiep:KaHue 2
AKv3HeHHBbIH Teoperuveckoe o0yueHue: 2
HHMKJ KJIETKH. Krnerounslii nuki, ero nepuo/sl u peryisuus. [lepuoast nuarepdassl ux ocodennoctu. Juddepenunanus
Muro3. Meiio3 KJIETKH M apecT KJIETOYHOTro IuKia. Jlenenue kinetku — Muto3. CTaguyu MUTO3a U TPOUCXO/ISIIIIUE MTPOIIECCHI. OK 02
Kapuokunes u nmutokunes. buonornueckoe 3HaueHre MUTO3a. Meilo3 — peyKIIMOHHOE JIETICHUE KIIETKH. OK 04
Craguu melio3za. Meiio3 — 0cHOBa IOJIOBOTO pa3MHOXeHM. [loBeneHne xpomocom B Meo3e.
Kpoccunrosep. buonornyeckuii cmbicn meiiosza. D¢ ekt Meiio3a. Melo3 B )KU3HEHHOM LIUKJIe
OpPraHHU3MOB
KonTposbnas padora 2
MoneKkyJspHbId YPOBEHb OpraHU3aluH KHUBOTO
Paznea 2. Crpoenue U GpyHKIIMU OPraHu3Ma 44
Tema 2.1. Conepxanue 6
Crpoenne IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJIePKAHNE TEOPETHYECKOT0 00y4eHHs 4 OK 02
OpraHusma OpnHoksieTouHble Opranu3Msel. KonoHuanbHble Oprann3Mbl. MHOTOKIIETOUHBIE OpraHU3MBbl. B3anmocBa3b OK 04
gacTeld MHOTOKJIETOYHOro opranusma. @ynkius. Opraibl ¥ CUCTEMBI OpraHOB. ATIapaThl OPTaHOB. 4 IK...

I'omeocras oprannui3ma 1 €ro noaacp:KaHrue B MMPOHECCC KU3HCACATCIbHOCTH.
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@yHKIMOHANbHAS cucTeMa OpraHoB. TkaHu pacTeHUN. TKaHU )KMBOTHBIX M uenoBeka. OpraHbl pacTeHHM.
OpraHsl ¥ CUCTEMBI OPTaHOB )KMBOTHBIX U Y€JI0BEKa. 3HAYEHUE OIOPHI, IBUKEHUS, INTAHUSA, IBIXaHUS,
TPAHCIOPTA BELIECTB, BBIICIICHNUS, 3aIUThl. 3HAYEHHUE IIPOSBICHUS Pa3Ipa)KUMOCTH U PETYIIALAN

*B ToM 4nciie Ha BLIOOP 00pa30oBaTeIbHON OPraHU3alNM:

st mpodeccuit/cniennanbHOCTEH, CBA3aHHBIX C 00BEKTOM M3yueHHs “PacTeHus” TeopeTHuecKuil MaTepua
TeMbl “CTpoeHre opranusmMa’” U3ydyaeTcsl yrilyOJeHHO Ha IIpUMepe opranusmMa pacteHuil. TkaHu, opraisl U
CHCTEMBbI OPTaHOB YeJIOBEKA U JKMBOTHBIX PACCMATPUBAIOTCSI 0030PHO

Jlst mpodeccuii/ceruanbHOCTEH, CBSI3aHHBIX ¢ 00beKTOM H3ydeHHs ‘“JKMBOTHBIC TEOPETHUECKHUI
Matepuai TeMbl “CTpoeHne opraHnuzMa’ u3y4aercs yriiyOJIeHHO Ha IPUMepPEe OPTaHU3MOB KUBOTHBIX.
TkaHu, Opransl U CUCTEMBI OPTaHOB PACTEHUN M YEIOBEKa pacCMaTpUBalOTCA 0030pHO

Jna npodeccuii/crienuanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM H3yueHus “UenoBek” TeOpeTUUEeCKHil MaTepHra
Tembl “CTpoeHue opraHu3Ma’ U3ydaercs yriyOoJIeHHO Ha IPUMEpPE OpraHnu3Ma 4esioBeka. TkaHu, OpraHbl U
CUCTEMBI OPTaHOB PACTEHUH M JKUBOTHBIX PACCMATPUBAIOTCS 0030pHO

OcHoBHOE€ COACPKAHUEC MPAKTUIECCKOI'O 3aHATHUS:

Teopus kinoHanbHO-cenekTuBHOro uMmynurera I1. Dpnuxa, .M. MeunukoBa. NHpeknonHbIe
3a0oneBaHus U nHIeMusl. BaxHeilue snuieMuu B ICTOPUH YelloBeuecTBa. BakinHanus kak
npoduIaKkTika HHPEKIIMOHHBIX 3a00JI€BaHHIA.

[IpencraBieHre yCTHBIX COOOIICHH ¢ TPe3eHTAIMEN, TOITOTOBICHHBIX IO MEPEYHI0 HCTOUHUKOB,
PEKOMEHIOBAHHBIX MPENOJABATEIIEM

Tema 2.2.
DopmMbI
pPa3sMHOKeHH S
OpPraHu3MoB

Conep:xanue

IpodeccHoHAILHO-OPHEHTHPOBAHHOE COIEPKAHME TEOPETHIECKOT0 00yYeH s

®dopmbl pa3MHOXKEHHUsT OpraHu3MoB. becnosoe 1 moyioBoe pa3MHokeHHe. Bupl 0ecronoro pa3MHOKEHHS:
IIPOCTOE JEJIEHNE HA/IBOE, IOYKOBAaHUE, PA3MHO)KEHHE CIIOPAMH, BETETaTUBHOE Pa3MHOKEHUE,
¢parmeHTanys, kionupoBanue. [lonoBoe pasMHOXKEHHE.

*B ToM 4ncie Ha BLIOOP 00pa3oBaTe/IbHON OPraHu3alum:

Jlna npodeccuit/cnenuanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM M3yueHHs ‘“‘PacTeHus’ TeopeTHuecKuil MaTepuan
TeMbI “@OpMbI pa3MHOKEHHSI OPTaHU3MOB’ M3ydaeTcs YIIIyOJIeHHO Ha IpUMEpe OpraHu3Ma pacTeHUH.
PazMHoOKeHHe YeoBeKa 1 )KUBOTHBIX PacCMaTpUBAIOTCA 0030pHO

Jns mpodeccuii/cniennanbHOCTEH, CBA3aHHBIX C 00BEKTOM H3yueHHs “JKMBOTHBIE” TEOPETHUUYECKHIM
MaTepHuai TeMbl “@opMbl pa3MHOKEHHSI OPTraHU3MOB’ U3y4aeTcs yriyOJIeHHO Ha IpUMepe OpraHu3MOB
KHUBOTHBIX. Pa3MHOKEHME pacTeHUI U YeJIOBeKa pacCMaTPUBAIOTCSL 0030pHO

OK 02
[IK...
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Jnst mpodeccuit/ciennanbHOCTEH, CBA3aHHBIX C 00BEKTOM H3yUueHHS “UenoBeK” TeOpeTHUECKUil MaTepuat
TeMbl “@OpMBI pa3MHOKEHUS OPraHU3MOB™ H3y4aeTcsl yIiyOJeHHO Ha MIPHMEpEe OpraHn3Ma 4eJoBeKa.
Pa3mHOXeHHEe pacTeHU U JKUBOTHBIX PaCCMaTPHBAIOTCS 0030pHO

Tema 2.3. OcHoOBHOe coiep:kaHue 4
OnTorenes Teopernueckoe odyueHue: 4
JKHUBOTHBIX H I'amerorenes y »xuBoTHBIX. CriepmaroreHes u oorenes3. CTpoeHue MoJIOBbIX KIETOK. OII0J0TBOPEHHE U 2
YeJIOBEKa SMOPHOHAIHOE PAa3BUTHE KUBOTHBIX. [lapreHorenes. OMOpuorenes (Ha npumepe JaHueTHuKa). Ctaguu OK 02
aMOpHoreHe3a OK 04
Poct u pa3zsutue xuBotHbIX. [TocTamOpuonaneHbiil nepuo. [Ipsimoe u Henpsimoe pasButue. Pa3sutue ¢ 2
MeTaMop(ho30M y OECII03BOHOUYHBIX M TO3BOHOYHBIX KUBOTHBIX. CTaIuH MOCTIMOPHOHAIIBHOTO Pa3BUTUS Y
KHUBOTHBIX U yesoBeka. [lepropl oHTOreHesa yenoBeka. buonoruueckoe ctapeHue u cMepTh.
I'eponTosorus
Tema 2.4. OcHoBHoOE coaepxaHue 2
OHnTorenes TeopeTnueckoe odyueHue: 2 OK 02
pacreHui I'ameTtodut u cnopodut. PasmHoxeHue 1 pa3Butue Bogopocieil. Pa3sMHoXeHue U pa3BUTHE CIIOPOBBIX OK 04
pactenuil. PazMHOeHMe U pa3BUTHE ceMEHHbIX pacTeHui. PocT. [lepuosabl oHTOreHe3a pacTeHui
Tema 2.5. OcHOBHOe coiep:KaHue 2
OcHoBHBIE TeopeTnueckoe odyueHue: 2
NOHSATHSA I'enernka kak Hayka O HaCJI€ACTBEHHOCTH U U3MEHYMBOCTH OpraHu3MoB. OCHOBHBIE F€HETUUYECKUE TTOHITHS OK 02
TeHEeTUKH u cuMBouIbl. ['eH. ['eHoTun. ®enotun. AnenbHble FeHbl. ATbTepHATUBHBIE MPU3HAKU. JJOMMHAHTHBIN 1
perieccuBHBIN npu3Haku. ['oMmo3urora u rerepo3urora. Yucras munus. [ mbpuasl. OCHOBHbIE METOIbI
TeHETUKHU: THOPUI0JIOTHYECKUH, IINTOJIOTHUECKUE, MOJIEKYIIPHO-TEHETHYECKHE
Tema 2.6. OcHoBHOE conepxaHue 4
3axonomepHocTH | Teoperuueckoe o0y4yeHue: 2
HaCJIeJ0BaHUA 3aKoOHOMEpHOCTH 00pa3oBaHus ramer. 3akonsl I'. Mennens: MonorubpuaHoe ckpemurpanue. [Ipasuio
JOMUHUPOBaHUS. 3aKOH €JMHO0Opa3Hsl IEPBOTO MOKOJIEHUS. 3aKOH PacCILeIIeHUs] TPU3HAKOB. OK 02
[{uTonornyeckre OCHOBBI MOHOTMOPUIHOTO CKpeluBaHus. [ umore3a YucToTh raMeT. AHAIU3HUpPYIOLIee OK 04
ckpeuBanue. Jurnopuanoe ckpemyBanue. 3aKOH HE3aBUCUMOTO HACJIE0OBAaHUS IPU3HAKOB. IK...
[TonurnbpuaHoe HaclIe0BaHUE U €r0 3aKOHOMEPHOCTH
IIpodeccuonanbHO-0OpHMEeHTHPOBAHHOE CO/IeP:KAHME TPAKTHYECKOT0 3aHATHSA: 2

Pemenne 3aaa4 Ha OonpeaAciI€eHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBECHHBIX ITPU3HAKOB ITPHU MOHO-, 1~
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, HOHI/IFI/IGPI/II[HOM " aHAJIM3UPYIOIEM CKPCIIUBAHUN, COCTABJICHUC 'CHOTHUITUMYCCKUX CXCM CKPCIINBAHUS

*B ToM 4nciie Ha BLIOOP 00pa3oBaTeIbHON OPraHu3annm:

Jlst mpodeccuii/ceruanbHOCTEH CBI3aHHBIX C 00BEKTOM M3ydeHHS “‘PacTeHus’” HeoOXoauM moa0op
TeHETUYECKUX 33/1a4 Ha ONpEe/IeIeHNEe BEPOATHOCTH HACIIEICTBEHHBIX PU3HAKOB P MOHO-, TU-,
MOJIMTHOPUIHOM M aHATTU3UPYIOIIEM CKPEIIMBAHUN y PACTCHHIMA

st mpodeccuii/ciennanbHOCTEH CBSI3aHHBIX ¢ 00bEeKTOM M3ydeHus “JKuBoTHBIE” HEOOXOIUM 1OA00D
TFEeHETUYECKUX 3a/1a4 Ha OIPEIEIEHNE BEPOATHOCTH HACJIEICTBEHHBIX IPU3HAKOB P MOHO-, TU-,
HOJUTUOPUAHOM U aHATTM3UPYIOIIEM CKPELIMBAHNUH Y )KUBOTHBIX

Jlst mpodeccuii/cieruanbHOCTEH CBI3aHHBIX C 00BEKTOM M3ydeHHS “‘UernoBek” HeoOXoauM 1o100p
TeHETUYECKUX 33/1a4 Ha ONpe/IeIeHNEe BEPOATHOCTH HACIEICTBEHHBIX TPU3HAKOB MPU MOHO-, TU-,
MOJIMTHOPUIHOM M aHATU3UPYIOIIEM CKPEIIMBAHUH Y YelIOBEKa

Tema 2.7.
B3aumoneiictBue
reHOB

OcHoBHOE€ coacpkaHnue

TeopeaneCRoe oﬁyqe}me:

I'enotun kak menoctHas cucteMa. MHOXKECTBEHHOE HeﬁCTBHe I'CHOB. HHGﬁOTpOHHH. MHO0KEeCTBEHHBIN

amenu3M. B3aumoaelcTBre alieabHbIX TSHOB. KO,I[OMI/IHI/IpOBaHI/Ie. BSaHMOHCﬁCTBHC HCAJICIbHBIX I'CHOB.

KommnementapHocts. Onuctas. [lonumepus

IpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHSI:

Pemenne 3aaa4 Ha OoMnpeaAcICHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX IPU3HAKOB ITPU
PA3JIMYHBIX THUIIAX BSaHMOHeﬁCTBHH TCHOB, COCTABJICHUC 'CHOTHUITMYCCKHUX CXEM CKPCHIMBAHUA

*B Tom 4uncJie Ha BbIOOP 00pa30BaTebHON OPraHU3anMN:

* [l mpodeccuit/crenuanbHOCTeH CBSI3aHHBIX ¢ 00BEKTOM u3ydeHus “Pactenus’” HeoOXxoaum moadop
TeHETUYECKUX 3a/1a4 Ha OTMpe/IeNIeHnEe BEPOATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX MMPU3HAKOB MPH
Pa3IMYHBIX TUTIAX B3aUMOJICHCTBHS T'€HOB Y pacTeHU

* I npodeccuit/cnenuanbHOCTEN CBSI3aHHBIX C 00bEKTOM H3yudeHus “J)KuBoTHbBIE” HEOOXOAUM MOI00P
TeHETUYECKUX 3a/1a4 Ha ONpe/IeIeHne BEPOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB MTPU
Pa3IMYHBIX TUIIAX B3aUMOJEHCTBHS T'€HOB Y KHUBOTHBIX

* JInst mpoeccuit/crienuanbHOCTEH CBA3aHHBIX C 00BEKTOM H3yueHHs “YenoBek” HeoOX0aUM MoI00p
TeHETHYECKUX 33/]1a4 Ha ONpeieJieHHe BEPOSITHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX MPU3HAKOB MIPH
Pa3IMYHBIX THUMAX B3aUMOAECUCTBUS I'€HOB y YeJIOBEKa

OK 01
OK 02

Tema 2.8.
CuemnieHHoe

OcHoBHOE conepxaHue

Teopernueckoe o0yueHue:

OK 01
OK 02

22




HACJIeJOBaHHE
NMPHU3HAKOB

3axonbl T. Moprana. CuenieHHoe HacleZJOBaHUE T€HOB, HapyIlIEHUE CLETIEHU. XpOMOCOMHas TEOPHs
HACJIEICTBEHHOCTHU. | 'eHeTHYeCcKoe KapTUpOBaHUE XPOMOCOM. Mcronbp30BaHne KpOCCUHIOBEpaA JUIs
COCTaBJICHHS TEHETHYECKUX KapT XPOMOCOM

IpodeccuoHaTbHO-OPHEHTHPOBAHHOE COIePKAHNE MPAKTHYECKOT 0 3aHATHS:

Pemenue 3aa4 Ha OMpeaACICHUC BCPOATHOCTHU BOSHUKHOBCHUS HACJIICACTBCHHBIX IIPU3HAKOB IIPU
CICINICHHOM HACJICAOBAaHWU, COCTABJIICHUC I'CHOTUIIMYCCKUX CXCM CKPCIIMBAHUA

*B Tom 4ucJie Ha BbIOOP 00pa3oBaTeIbHOI OPraHU3aALMN:

Jlst mpodeccnii/crieruanbHOCTEH CBA3aHHBIX C 00BEKTOM U3ydeHus “Pactenus’” HE0OX0auM 1moadop
TFeHETUYECKUX 3a/1a4 Ha ONpe/eIeHHe BEPOATHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX TPU3HAKOB MPU
CIIETJICHHOM HACJIeIOBAaHUU Y PAaCTeHUI

st mpodeccuii/cniennanbHOCTEH CBSI3aHHBIX ¢ 00BEKTOM nM3ydeHus “JKuBoTHBIE” HEOOXOIUM 1MOA00D
TeHETUYECKUX 3a/1a4 Ha OIPEeIIEHNE BEPOSATHOCTH BOZHUKHOBEHHU S HACJIEICTBEHHBIX IPU3HAKOB IIPU
CLICTUIEHHOM HACJIEI0BaHUU Y KUBOTHBIX

Jis mpodeccuii/crienuanbHOCTEH, CBI3aHHBIX ¢ 00BEeKTOM H3yueHus “UenmoBek” He0OXo1uM o100p
TeHETUYECKUX 3a/1a4 Ha OMpPEe/eIeHHe BEPOATHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX MPU3HAKOB MIPU
CIICTJICHHOM HACJIEIOBAaHUU Y YelIOBEKa

IK...

Tema 2.9.
I'eneTnka moJsa

OcHoOBHOe coiep:KaHue

TeopeTuquKoe oﬁyqe}me:

XPpOMOCOMHBIN MEXAHU3M OIIPENEIICHUs 110J1a. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. | 'OMOTaMeTHBbIN 1
reTeporaMeTHBIN MoJj. ['eHeTnyeckas CTpyKTypa MoJIoBbIX XpoMocoM. HacnenoBanue npu3Hakos,
CLEIVICHHBIX C II0JIOM

IIpakTHYecKHe 3aHATHSA:

Pemenue 3ama4d Ha OmnpeaACIICHUEC BEPOATHOCTH BO3HUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB, CHCIIJICHHBIX C
IIOJIOM, COCTABJICHUC I'CHOTUITMYCCKHUX CXEM CKPCIIUBAHUA

OK 01
OK 02

Tema 2.10.
I'eneTnka
YyeJIoBeKa

OcHoBHOE conepxaHue

Teopernueckoe o0yueHue:

Kapuotumn yenoBeka. MeTopl U3y4eHUS TEHETUKH YEIOBEKA: TeHEAIOTUYECKUH, OTM3HEI[OBBIN,
[UTOTEHETHYECKU, OMOXUMHUUYECKU, TIOMYJISIIMOHHO-CTaTUCTHUeCKUi. HacnencTBeHHble 3a001eBaHms
4enoBeKa. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HU ueroBeka. bone3Hnu ¢ Hacae1CTBeHHOM
HpeﬂpaCHOHO)KeHHOCTBIO. 3Ha'-IeHI/Ie Me)IHHPIHCKOI;'I TCHCTUKU B Hpe)IOTBpaH_[eHI/II/I " JICUCHHUHU I'CHCTUUYCCKHUX
3a00JIEBAHUH YEJIOBEKA

OK 01
OK 02
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IIpakTHYecKHe 3aHATHSA:

Pemenue 3ana4 Ha onpeesieHne BEPOATHOCTH BOSHUKHOBEHNUS HACJICICTBEHHBIX IIPU3HAKOB, UCIIOIb3YS 2
METO/Ibl TEHETUKH Y€JI0BEKA, COCTABIICHNE TeHOTUIIMYECKUX CXeM CKpeluBanus. [Ipeacrasnenne ycTHbBIX
COOOIIEHNH C MTpe3eHTalel 0 HAaClIeACTBEHHBIX 3a00JI€BaHUAX YeJIOBEKa
Tema 2.11. OcHoBHOE coepxaHue 4
3axonomepHocTH | Teoperuueckoe o0yyeHue: 2
U3MEHYUBOCTH B3aunmopeiicTBre reHOTHIIA M cpeibl TpU (OPpMUPOBAHUU (PEHOTHIA. FI3MEHUYNBOCTH MPU3HAKOB.
KauecTBeHHBIE U KOJIMYECTBEHHBIE IPU3HAKY. BHUIbI N3MEHUYMBOCTHU: HACIEACTBEHHAs U HEHACIICACTBCHHAS.
3aK0H TOMOJIOTHYECKUX PsIIOB B HacheAcTBeHHOM n3MeHunBoctu (H.W. BaBuos).
MoudukanronHas, win GeHOTUNHYecKas U3MEHYUBOCTb. PoJib cpesibl B MOIM(UKAITMOHHON OK 01
n3MeHunBocTH. HopMa peakuuu npusHaka. BapuanvoHHBIN psa U BapuallMOHHas KpuBas. XapaKTepUCTHKA OK 02
MOTU(UKATTOHHONH H3MEHYHMBOCTH OK 04
HacnencrBenHast, Wiy reHOTUITNYECKass U3MEHUYNBOCTh. KOMOMHATHBHAS H3MEHYHBOCTb.
MyTanuonHas ”3MEHYUBOCTb. Buabl MyTanuil: reHHbIE, XPOMOCOMHBIE, TCHOMHBIE. 1 [prunHbI
BO3HHUKHOBEHHUS MyTallUl
IIpakTHYecKne 3aHATHS: 2
Pemenue 3ana4 Ha onpenesieHNne TUIA MyTalluy [IPH [IepeAaye HACAEACTBEHHbBIX IPU3HAKOB, COCTAaBICHHE
TEHOTUIINYECKUX CXEM CKpEIIVBaHU
Tema 2.12. OcHoBHOE coaepraHue 2
Cenexkuus Teopernueckoe o0yueHune: 2
OpraHu3MoB Cenekuus kak Hayka. MeToibl ceneKIMOHHOM paboThl. ['eTepo3uc u ero npuuuHsl. MIcKycCTBEHHBIH 0TOOD: OK 01
MacCOBBIN U HHAWBUYaTbHBIA. JTanbl KOMOMHAIIMOHHOM cenekiuu. CopT, mopoja, MTaMM OK 02
ANTOpHUTMBI pElIeHNE 3a]a4 Ha ONIPEAEIEHUE BO3MOXXHOTO BOSHUKHOBEHHS HACJIEICTBEHHBIX IIPU3HAKOB 10
CEJIEKIINH, COCTABIEHUE T€HOTUIINYECKUX CXEM CKPELIUBAHUS
KonTposbHnas padora 2
Ctpoenue u GyHKIIMM OpraHu3Ma
Paznen 3. Teopus 3BoJIIONMH 16
Tema 3.1. OcHoBHOE conepxaHue 2
Hcropus Teopernueckoe o0yueHnue: 2 OK 02
3BOJIIOLMOHHOIO | [IepBble HBOMIONMOHHBIE KOHIENIMU. ' pagyanuctuyeckas spontonnonHas koHuenmnus JK.b. Jlamapka. OK 04
YYeHUs JBuxyuiue cuisl sBosonnu. Kpearrionusm u tpanchopmusm. Cucremaruka K. JIunnes u e€ 3HaueHue Juist
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(hopMUPOBaHUS UJIEU IBOTIOIIUN

[IpennochuIKu BOZHUKHOBEHUS 1apBUHU3MA. DBOJIOIMS BUAOB B IIpupoae. bopb0a 3a cyiecTBoBaHue.
EctectBennslit oroop. JJuBeprenius npusHakoB U BU1000pa3oBanue. OCHOBHBIE MOJTOKEHUS
cuHTeTn4decKkoi Teopuu IBomroruu (CTD). Pois 3BoOIIMOHHON TeopuH B OPMUPOBAHUN HAYIHOU
KapTUHBI MUpa

Tema 3.2.
MuxposBoJronus

OcHoBHOe coaep:kanne

TeopeaneCRoe oﬁyqelme:

MUKpO3BONIOLKSA U MAKPOIBOIIOLKS KaK Tallbl 3BOJIOLMOHHOIO Ipolecca. [ eHeTnueckue 0CHOBBI
sBOIIOIIMU. MyTanuu 1 KOMOWHAIIUYU KaK JIeMEHTapHbIN 3BOJIOUMOHHBIN MaTtepuall. [lomymsius kak
3JIeMEHTapHasi €IMHUIIA 3BOJIIOLINH.

JIBmkytue cuibl (pakTophl) FBoNONMH. MyTallMOHHBIN MpOIlecC U KOMOMHATUBHASI U3MEHUYHUBOCTD.
Murpanus. M3onsauus nomnymsiiuii: reorpaduueckas (IpocTpaHCTBEHHAs ), OMoornyecKas
(penpoayKTHBHAs).

EctectBenHBIN 0TOOP — HANPABISIOMKN (hakTop IBOIFOIHMHA. bopb0a 3a CylecTBOBaHHE KaK MEXaHU3M
JEWCTBUS €CTECTBEHHOTO 0TOOpa B momyssinusax. Bun u ero kpurepun (npusHaku). BugoobpazoBaHue Kak
pe3yapTaT MUKPOIBOJIIOLIUU

OK 02

Tema 3.3.
MaxkpodBoJrronus

OcHOBHOe co/iep:KaHue

Teopernueckoe ody4ueHnue:

Maxkpoaomtonusi. @opmbl 1 ocCHOBHBIE HanpaBieHus: MakposBostonnu (A.H. Cesepuos). [lytu
TOCTIDKEHUS OMOJIOTHYECKOT0 porpecca: apoMopdo3, uauoananrtaius, o0mas aereaepanus. MeTo sl
M3y4YEHHUS MaKPOIBOIIONMHU. 3aKOH 3apobieBoro cxoicTsa (3akoH K. bapa). buorenernueckuii 3akon (3.
I'exkensb, @. Mrosep). O61mue 3akoHOMEPHOCTH (TIpaBUIIa) SBOJTIOUH

OK 02

Tema 3.4.
Bo3HuKHOBeHHE U
pa3BUTHE )KNU3HH
Ha 3emJie

OcHoBHOE conep:kanue

Teopernueckoe ody4ueHnue:

N

I'unoTe3bl ¥ Teopuu BO3ZHUKHOBEHUS JKU3HU Ha 3emJiie: KpeallMoOHU3M, CaMOTIPOU3BOJILHOE (CIIOHTAHHOE)
3apo’KJIeHHEe, CTAIMOHAPHOE COCTOsIHUE, MaHCcIepMusl, 61omnon3. Hauano opraHnyeckoil 3BOIOIIH.
[TosiBieHne nepBbIX KIETOK. DBOMIOIMSA MeTa00IM3Ma. DBOITIOIMS NEPBBIX KIIeTOK. [IpokaproThl 1

OYKapHOTHI. HpOI/ICXO)K)IeHI/Ie MHOT'OKJICTOYHBIX OPTraHU3MOB. Bo3unkHOBEHHE OCHOBHEIX HapCTB 3YKapuoT.

OcHoBHBIC YCPTHI 3BOJIONUN PACTUTCIIBHOI'O MHPA. OcHOBHBIC YCPTHI 5BOJIONUHA ) KUBOTHOI'O MUPaA

IIpakTHYecKHe 3aHATHSA:

Hpe,Z[CTaBJ'IeHI/Ie YCTHOT'O COOGI_I_ICHI/IH W JICHTBEI BDEMCHU 1O OCHOBHBIM 3TallaM BO3SHUKHOBCHUSA U Pa3BUTHA

OK 02
OK 04
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JKUBOTHOI'O U PACTUTCIILHOTIO MUpaA, IMOATOTOBJICHHLIX MO INCPECYHIO HCTOYHUKOB, pPCKOMCHOBAaHHBIX
IIperioaaBaTCiIcM

Tema 3.5. OcHoOBHOe coiep:kaHue 4
IIpoucxoxnenune | Teoperuueckoe odyueHune: 2
YyeIoBeKa — AHTpornonorus — Hayka o yesnoBeke. CrucreMaTuiecKkoe MoJI0keHre yenoBeka. CXOACTBO YeoBEKa C
aHTPOIOreHe3 KHUBOTHBIMU. OTINYHS YeTTOBEKa OT KUBOTHBIX. [IpSIMOX0KICHIE U KOMIUIEKC CBA3aHHBIX C HUM
MPU3HAKOB. Pa3BuUTHE TOJIOBHOTO MO3ra M BTOPOW CUTHAJIbHOW ccTeMbl. COOTHOIIEHNE OMOIOTHYECKUX U
COIMATBHBIX (haKTOPOB B aHTPOIIOTCHE3E OK 02
OCHOBHBIE CTaIUM AHTpOTIOreHe3a. [[pHONMUTEeKN — MPEIKH YETI0BEKa U YeJIOBEKOOOPa3HbIX 00C3bsH. OK 04
[IpoToanTpomn — NpeIIecTBEHHUK YelloBeKa. ApXaHTpoll — JApeBHeimuil yenosek. [laneoantpon — apeBHUI
yenoBek. HeoaHTpom — yesnoBek COBpPEMEHHOI0 THIA. DBOJIIOLUS COBPEMEHHOI'O YeI0BeKa.
Yenoeueckue pacsl. OCHOBHBIE OOJIBLINE PACKL: €BpONICOUHAA (€Bpa3uiicKas), Herpo-aBCTpaION IHas
(3xBaTOpHANIbHASA), MOHIOJIOUIHAS (a3MATCKO-aMEpUKaHCKasi). BpeMs 1 MecTo BOZHUKHOBEHUS
4eJI0BEe4YeCKUX pac. ENMHCTBO uenoBeUeCKux pac
IIpakTHyeckue 3aHATHA: 2
Bpewmst 1 mytu paccenenus yenoBeka no miaxete. [Ipucnoco01eHHOCTh YeaoBeKa K Pa3HbIM YCIOBHIM
cpenbl. BnusiHue reorpaguueckoii cpepl Ha MOp(hoJIOTHI0 U (PU3HOJIOTHIO YeIoBeKa
3aiuTa JeHT BpEMEHH U MEHTAJIbHBIX KapT B JOpMaTe YCTHOI'O COOOIIEHUS, TOATOTOBIECHHBIX IO IEPEUHIO
MCTOYHHUKOB, PEKOMEH/IOBaHHBIX ITPEToiaBaTesieM
KonTpoabnas 2
Teopernueckre acCeKThl SBOJIIOINH KU3HU Ha 3eMIle
padora
Pa3nes 4. Jxonorns 26
Tema 4.1. OcHoBHOE conepxaHue 2
IKOJIOTHYECKHE Teopernueckoe o0y4ueHnue: 2
(axTopsl n Cpensl 0OMTaHHS OPraHU3MOB: BOJHAS, HA36MHO-BO3IyIITHAS, TOYBEHHAs, BHYTpHOpTraHu3MeHHas1. Ou3uKo- OK 01
CpeAbl JKU3HHU XUMHUYECKHE OCOOCHHOCTH Ccpejl OOMTaHUs OpraHu3MoB. [Ipucrnoco6ienrs opraHu3MoB K )KU3HH B pa3HbIX OK 07
cpenax. [lonstue sxonornueckoro pakropa. Knaccudukamms sxonorndyeckux axkropos. [Ipasuio
muanmyma 0. JIubuxa. 3akon Tonepantaoctu B. llendopna
Tema 4.2. OCcHOBHOE coIepKaHne 4 OK 01
Homyasinus, Teopernueckoe odyueHue: 2 OK 02
cooduecrna, DKoJoru4eckasi XapakTepruCcTUKa BUJIA U MOMYJIAIUU. DKOJIOTHYECKash HUIA BUA. DKOJIOTUYECKUE OK 07
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IKOCUCTEMBbI

xapaktepuctuku nomyssun. CoobmiecTBa u 3kocucteMbl. bruorienos u ero crpykrypa (B.H. Cykades).
CBsi31 MeXly Oprann3MamMu B OuorieHo3e. CTpyKTYpHBIE KOMITIOHEHTBI 3KOCUCTEMBI: TTPOAYIICHTHI,
KOHCYMEHTBI, pelylieHThl. KpyroBOpOT BEIIECTB U IOTOK SHEPTHH B dKocucTeMe. Tpodudeckre ypoBHH.
AHTpOIIOTeHHBIE 3KOCUCTEMBL. ATPOdKOCHCTEMBI. OTIMYHS arpO3KOCUCTEM OT OMOTEOIIEHO30B.
Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCUCTEM

HpaKTI/I‘leCKI/Ie 3aHATHUSA:

Tpoduueckue nenu u cetu. OCHOBHBIE MOKA3aTENN YKOCUCTEMBI. buomacca u mpoayKius. DKOJOTHYECKHUe
MUPaMUIbI YUCeNl, OMOMACCHI M SHepruu. [IpaBuiio nmupaMusl SHEPTUH.

Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUM 110 IEPEHOCY BELECTBA U SHEPTUH B
HKOCHUCTEMAX C COCTaBlIeHUE TporuUyecKux 1enel u nupaMu 6MOMacchl U SHEPIUn

Tema 4.3.
buocdepa -
rjaodoajabHas
JKO0JIOrHYecKas
cucreMa

OcHOBHOe co/iep:KaHue

TeopeaneCRoe oﬁyqe}me:

buocdepa — xxuBas obonouka 3emu. Pazsutue npeacrasnenuit o onochepe B tpynax B.M. Bepuanckoro.
Oo6nactu 6uocdeps u e€ coctas. XKuBoe BemecTBo 6Hochepsl U ero QyHKIHH

3aKOHOMEPHOCTH cyliecTBoBaHus 6rochepsl. OcobeHHOCTH 6UOoCchepsl Kak rI100albHOI 3KOCHCTEMBI.
JluHamMu4eckoe paBHOBecHe B Onocdepe. PUTMuvHOCTD siBjieHui B Onocdepe. KpyroBopoThl BeniecTs u
OMOTEOXUMHUECKUE IUKIIBL. [ JI00aIbHBIC SKOJIOTUYECKUE TIPOOIEMbl COBPEMEHHOCTH U IYTH UX PEIICHHS

IIpakTHYecKHe 3aHATHSA:

Pemenne IMPAKTUKO-OPUECHTHPOBAHHBIX PACUCTHBIX 3aaa4 Ha OMPCACIICHUC TIJIOIIa AN Haca)KI[CHI/Iﬁ JJIA
CHMIXCHUA KOHICHTPAUU YTIJICKHUCJIOTO ra3a B aTMOC(l)Cpe CBOCTO pCTUOHA MMPOKUBAHUA

OK 01
OK 02
OK 07

Tema 4.4.
Bausinue
AHTPOINOIeHHbIX
(hakTopos Ha

onocdepy

OcHoBHOE coacpkanue

Teopernueckoe ody4ueHnue:

AHTpomnoreHHsle Bo3ieicTBUs Ha Onocdepy. 3arps3HeHUs Kak BUJ aHTPOIIOT€HHOTO BO3/IEHCTBUS
(xumuueckoe, uzuueckoe, buonocuueckoe, omxo0vl nPoOU3800CMEa u nompeoieHust). AHTPOTIOTCHHBIE
BO37CHCTBUS Ha aTMOochepy. Bo3aeiicTBust Ha ruapocdepy (3aepsasHeHus u ux uCmoYHUKY, UCHOUJeHUs
600). Bo3neticTBust Ha utochepy (decpadayust noussl, 6030elicmsue Ha 20pHble NOPood, Heopa).
AHTpOTIOTeHHBIE BO3ICHCTBUS Ha OMOTHYECKHE COOOIIECTBA (1eca u pacmumenvhble cO0OWecmaa,
HCUBOMHBLL MUD)

IpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIEPKAHHE MPAKTHYECKOT0 3aHATHSI:

Pemenue MMPAKTUKO-OPUCHTHPOBAHHBIX PACUCTHBIX 3aJlaHUi 110 COXPAaHCHUIO TPUPOAHBIX PECYPCOB CBOCTO
peruoHa npoKUuBaHUA

OK 01
OK 02
OK 04
OK 07
[IK...
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Tema 4.5. OcHoOBHoOE coep:kaHne 10
Bausinue Teoperuyeckoe o0yueHnue: 4
COLMAJILHO- 3110poBbe U ero cocrapisromue. PakTopsl, MOJIOKUTEIBHO U OTPULIATEIBHO BIUSIOIINE HA OPraHU3M 2
IKOJOTHYECKHX yenoBeKa. BpenHble MPUBBIUKY: MOCIEACTBUS U npoduuiakTuka. [IpoGiemMa TeXHOTeHHBIX BO3/ICHCTBUI Ha
tbaKTOPOB Ha 3J0pOBbE YCIOBCKA (3ﬂeKTp0MarHHTHHe 10JIsI, OBITOBASI XUMHUS, N30BITOUHEIE LITyMbI, paguanus u T.H.).
310pOBbLC Ananraiys opraHu3Ma 4ejioBeka K (hakTopam OKpYyKarolei cpesibl. 3alIUTHbIE MEXaHU3Mbl OpraHu3Ma
yeJsioBeKa YeNoBeKa. 3J0POBhE M PaOOTOCIOCOOHOCTb.
[Tpunnmns! hopMupoBaHus 310poBbecOeperaroiero nmopeaeHus. Puznyeckasi akTUBHOCTb U 3JI0POBEBE. 2
['pynmnsl 310poBbsi. OCHOBBI 3aKanuBaHus. buoxumudeckue acekThl paloHaabHOro nutanus. [IpaBuna
0€30MMacHOT0 UCIOIb30BAHMS OBITOBBIX TPHUOOPOB M TEXHUYECKUX YCTPOUCTB
IIpakTHYecKne 3aHATHS: 4
OrmpezenieHne CyTOYHOTO palioHa MUTaHUs 2
Co3gaHne MHIMBUIYaTbHON MAaMATKH MO0 OPTaHU3aIuH PAallMOHATBHON (PHU3NYECKON aKTHBHOCTH 2
IIpodeccuonanbHO-OpMEHTHPOBAHHOE CO/Iep:KaHKe J1a00PATOPHOTO 3aHATHS 2
JlaGopaTopHas paboTa Ha BEIOOP:
1. JlaGoparopHas paboTa «YMCTBEHHasE pabOTOCTIOCOOHOCThY
OBnazieHue METOIaMH OTIPEACIICHHsI TToKa3aTeell YMCTBEHHOM paboTOCIIOCOOHOCTH, OOBICHEHHE OK 02
MIOJIyYE€HHBIX Pe3yJbTaTOB U (POPMYIHPOBAHKE BHIBOIOB (TMCHMEHHO) C UCIIOJIb30BAHUEM HAyUYHBIX OK 04
MOHATHUH, TEOPH U 3aKOHOB OK 07
2. JlaGopartopHas pabota «BausHue abuotndyeckux (pakTopoB Ha yeaoBeKa (HU3KUE U BHICOKUE K.
TeMIepaTypbl)»
N3ydyenne MexaHU3MOB aJjanTallii OpraHu3Ma 4ejl0BeKa K HU3KUM U BBICOKMM TEeMIIEpaTypam 1
00BsICHEHHE MOITYYEHHBIX PE3YJIbTaTOB U (POPMYIHPOBAHUE BHIBOAOB (IMCHMEHHO) C UCIIOJI30BAHUEM
Hay4HBIX [IOHATHHI, TEOPUHI U 3aKOHOB
*B Tom 4uciie Ha BbIOOP 00pa3oBaTeIbHON OPraHN3anMu:
B kauecTBe TPUITEPOB CHUKAIOIIUX PAOOTOCIIOCOOHOCTD UCIIOJIB30BATh YCIOBHSI OCYIIECTBICHUS
npodeccnoHaNbHOM IeATEIbHOCTH: IIIyM, TEMIIEpaTypa, hu3nyeckas Harpy3Ka u T..I.
KonTposbnas padora 2

TeopeTnyeckune acrieKThl IKOJIOTHHI

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKaAHUE (COAepPKaHUE TPUKJIATHOTO MOIYJIA)
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Pasnea 5. buojiorusi B ;KU3HHU

8

Tema 5.1. Conepxanue 4 OK 01
buorexnosiorun B | Teoperuueckoe odoyuenne: 2 OK 02
KU3HU KaXKI0T0 BuoTtexHomorus Kak Hayka u npou3BocTBO. OCHOBHBIC HAIPABICHUSI COBPEMEHHON OMOTEXHOIOTHH. 2 OK 04

Mertoabl OnorexHosorud. OObeKThl OMOTEXHOIOTHH. DTHKA OMOTEXHOIOTUYECKUX U TeHETHUYECKUX IIKS...

skcniepuMeHToB. [IpaBuia nmoucka u aHaau3a OMOIKOIOTHYECKON MH(OPMAIMH U3 PA3TUYHBIX HCTOYHHKOB

(HayuHas 1 yueOHO-Hay4YHas TUTEpaTypa, CPeiCTBA MaccoBOi nH(popmarun, cetb HTepHET U Apyrue)

IIpodeccuonabHO-OPHMEHTHPOBAHHOE CO/leP:KAHME NPAKTHYECKOT0 3aHATHS: 2

Kelicpl Ha aHaInM3 HHGOPMALIUU O HAYYHBIX JOCTHKEHHSAX B 00JACTH T'€HETHUECKUX TEXHOJIOTHH,

KJICTOYHOM MHXXEHEpUH, MUIIEBbIX OMOTEXHOJOTHH. 3amura Keiica: IpeCTaBIeHUEe Pe3yIbTaTOB PELICHUS

KEWCOB (BBICTYIJIEHUE C NIPE3EHTALUEH )

Tema 5.1 oOs3arenbHa 1715 M3YUYSHUS CTYIACHTAMH BCeX PO eccHii/criennaabHOCTeH
Tema 5.2.1. Conep:xanue 4 OK 01
buorexnosorun B | [IpakTuyeckue 3aHATHSA: 4 OK 02
MeIHIUHEe 1 Pa3Butue OuorexHosIoruil B 006JacT MEIMIUHBI U (hapMallui ¥ IPUMEHEHHE X B )KU3HHU YEJIOBEKa, MOMCK 2 OK 04
bapmanuu U aHaJau3 MH(OpPMAIMK U3 PA3IUYHBIX MCTOUHUKOB (Hay4Has M yueOHO-Hay4Has JIMTepaTypa, CpeAcTBa IIK...

MaccoBol nHpopMaIuu, cetb IHTEpHET U IpyTrHe)

Keiicel Ha ananu3 uHopMaIuu 0 pa3BUTUNA OMOTEXHOJIOTHI B MeauIlMHE U (hapMaiuu (1o rpyIimmam)

3amuTa Keica: [IpencraBienne pe3yabTaToB pelIeHNs KEWCOB (BBICTYIJIEHUE C ITPE3EHTAIINEH ) 2
Tema 5.2.2. Coaepxanue 4 OK 01
buorexnosorum u | [IpakTuyeckue 3aHATHS: 4 OK 02
KMBOTHBIE Pa3BuTre OMOTEXHOJIOTUH C UCIIOJIB30BAHUEM KUBOTHBIX, IPUMEHEHHUE MPOTYKTOB OMOTEXHOJIOTUU B 2 OK 04

KU3HU YEJIOBEKa, OMCK U aHaJIu3 MH(OPMAILIMK U3 Pa3IMYHBIX UICTOYHUKOB (Hay4yHas U y4eOHO-Hay4YHast IIK...

IuTepaTypa, CpelcTBa MaccoBor nHpopmaruu, cetb luTepHer u npyrue)

Keiicbl Ha aHanu3 HHPOPMAIH O Pa3BUTHH OMOTEXHOJIOTUH C UCIIOJIb30BAHUEM KUBOTHBIX (IO IpyIIam)

3amura keiica: [IpencraBieHue pe3yabTaToOB pelIeHUs KeHCOB (BBICTYIICHHE C MPE3eHTaLneH) 2
Tema 5.2.3. Coaep:xanue 4 OK 01
buorexHosioruu v | IpakTHyecKHe 3aHATHS: 4 OK 02

3 Vkaspiatorcs [1K, 31eMeHThI KOTOPBIX (POPMHUPYET NPUKIAJHON MOLYIIb (IPO(eCCHOHATBLHO-OPUEHTUPOBAHHOE Cojiepkanue) B cooTBeTcTBIU ¢ ®TOC peanusyemoit

npodeccun/criemansHoctr CI1O
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pacrenus PazButue OMOTEXHOJIOTHII ¢ UCTIONB30BAaHUEM PACTEHHM, IPUMEHEHNE TPOTYKTOB OMOTEXHOJIOTHU B )KU3HU 2 OK 04

YeJI0BEKa, IIOMCK U aHAINU3 UH(OPMAIMK U3 PA3IMYHBIX MCTOUHUKOB (Hay4Has U y4eOHO-Hay4Has IIK...

JauTeparypa, cpelicTBa MaccoBoi uH(opmaiuu, cetb IHTepHeT u apyrue)

Kelicpl Ha aHanM3 nHGOpPMALUU O PA3BUTUN OMOTEXHOJIOTUH C UCIIOJIb30BAHUEM pacTeHuil (10 rpymniam)

3ammra kedica: [IpeacraBieHue pe3yabTaToB PEIICHHs KEHCOB (BBICTYIIICHUE C TIPE3EHTAIIUCH ) 2
Tema 5.2.4. Coaepixanue 4 OK 01
buorexnosorun B | [IpakTuyeckue 3aHATHS: 4 OK 02
NPOMBIILIEHHOCT | Pa3BuTHE IPOMBILIUICHHON OMOTEXHOJIOTUH U €€ IPUMEHEHHE B XKU3HU YeJIOBEeKa, TOUCK U aHAJIU3 2 OK 04
U MHGbOpMaLUU U3 Pa3IMYHbIX HCTOYHUKOB (Hay4Has ¥ yueOHO-Hay4Has JIMTepaTypa, CpeACTBa MacCOBOM IIK...

uHpopmanuu, cetb IHTEepHEeT U Apyrue)

Kelicpl Ha aHanu3 nHGOpMaLUU O PA3BUTUU MPOMBIIUIEHHOW OMOTEXHOJIOTUH (110 rpynnam)

3amuTa Kkeiica: [IpencraBienne pe3yabTaToB pellieHUsl KEHCOB (BBICTYIIJICHUE C IPE3CHTALUEH ) 2
Tema 5.2.5. Conep:xanue 4 OK 01
CounanbHo- IIpakTHYeckune 3aHATHSA: 4 OK 02
ITHYECKHE OTHYECKUE aCIeKThl Pa3BUTHU OMOTEXHOJIOIMIA U IPUMEHEHUE UX B KHU3HH YeJIOBEeKa, IOUCK U aHATIU3 2 OK 04
aCNeKTbl uHGbOpMaLUU U3 Pa3IMYHbIX HCTOYHUKOB (Hay4Has U yueOHO-Hay4Has JIMTepaTypa, CpeACcTBa MacCOBOM IIK...
OMOTEeXHOJIOTHii uHpopMaluu, ceth IHTEepHET U Apyrue)

Keiicbl Ha aHanu3 HHPOpMAIMK 00 STUYECKUX aCIIEKTaX pa3BUTHUsI OMOTEXHOJIOTHH (10 rpyIiam)

3amuTa Keica: [IpencraBienne pe3yapTaToOB pelIeHNs KEWCOB (BBICTYIJIEHUE C ITPE3EHTAINE ) 2

OcHoBHOE conep:kanne

Pa3nes 6. buoskonornyeckue uccae10BaHust 14 OK 01
Tema 6.1. OcHoBHOE cogep:kanue OK 02
OcnoBHbIe Teoperuueckoe oGydeHnue: 2 OK 04
METO/bI Hayunsriit MeTos. MeTop1 OMO03KOIOTHYECKUX HCCIICIOBAHUMN: TTOJIEBbIE, TAOOPATOPHEIE, 2 OK 07
0MO0DKOJIOTHYECKH | skcriepuMeHTANbHbIE. MOHUTOPHHI OKPY’KAIOIIEH Cpejibl: TOKAIbHbIH, perHOHATbHBIN 1 II00aTbHbII
X HCCJIe[0BAHMIA Mertobl mourcka, aHanu3a 1 00paboTkH HHPOPMALIUK O TPOEKTE B PA3IINYHBIX UCTOUHUKAX

JlaGopaTopHbIe 3aHATHSA: 2

[TocranoBKa 1ienH, 3a/1a4, BHLABM)KEHNE THITOTE3bI, TPOBEIEHUE SKCIIEPUMEHTA 110 ONIPEAETICHUI0 2

ONTHUMAJIBHBIX YCIOBUM JJI pocTa U (PU3NOIOTHYECKON aKTUBHOCTH JIPOKEBBIX KIETOK. BhIsiBIeHMe
3aKOHOMEpPHOCTEH, (OpMyJIMpOBaHUE BHIBOJIOB U MIPOTHO30B.
JIaGopatopHblie pabOThI HA BBIOOD 110 MUHU TPYIIIAM:
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1. BiusiHue TemnepaTypbl Ha pocTa U U3UOJIOTHUECKYIO0 aKTUBHOCTD JIPOACKEBBIX KIETOK
2. BnusHue yrieBoJioB Ha pocTa M (pU3HOIOTHYECKYI0 aKTUBHOCTD JIPOXIKEBBIX KIIETOK

3. CoueraHHOE BIHMSIHUE TEMIIEPATYPHI U YIIIEBOJIOB HA pOCcTa M (PU3HOIOTUYECKYIO aKTHBHOCTD
JPOXKIKEBBIX KIETOK

OcHoBHOe coaep:kanue

10

Tema 6.2.
Buoskojiornueck
Uil SKCIIEPUMEHT

HpaKaneCRoe 3aHATHE

00630p TeM yueOHO-HCCIIeI0BATEIbCKIX TPOEKTOB. BpIOOp yueOHO-HCCIIe10BaTeNbCKOrO IPOEKTa U3
npenaokeHHbIX. DopMUpOBaHUE KOMAHABI IPOEKTa. ANTOPUTM BBITTOJHEHUS MPOEKTA.
Kaxxnas rpyrmina BeIOMpaeT OAMH U3 BApUAHTOB YUeOHO-UCCIIEI0BATEILCKUX MTPOEKTOB:

1. Onenka kayecTBa aTMOC(EPHOTO BO3ayXa

2. OreHka KauecTBa MOYB METOI0M (PUTOTECTHPOBAHHUS

3. OreHka KayecTBa BOJ| MOBEPXHOCTHBIX BOJOEMOB IO OPraHOJICNITHYCCKUM U (PU3UKO-XUMHYECKUM
CBOUMCTBaM

4. Bnusuue [IAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PaCTEHUN
5. BuusiHMe coneBoro 3arps3HEHUs Ha POCT U Pa3BUTHE CEMSH BBICIIUX PACTEHUI

Ilepguiii 5man 6binoaHeHus NPpoeKma:

O60cHOBaHME aKTyalIbHOCTH BBIOPAaHHOMN TeMbl. BrisiBIIeHNEe IpoOieMbl Hccie10BaHus, JOPpMYJIUPOBaHUE
runotessl. Bei6op MeTo10B uccnenoBanus. Beibop Touek oTO0opa npod Ha TEPPUTOPUH HCCIIEIOBAHUS.
ITocranoBka Lenelt u 3a1a4d uccaenoBanus. OnpeaeneHue GopMbl IPeACTABICHUS PE3yIbTaTOB
uccinenoanus. OnpeneneHue dTaloB U COCTABJICHUE TUIaHA UCCIIEOBAHUS

JlaGopaTopHble 3aHATHUS

Bmopoti sman @vinonnenuss npoexma: MOATOTOBKA HEOOXOIMMOH IMOCY Bl M MaTepHalia JUlsl SKCIIEpUMEHTA,
MPOBEJICHUE IKCTIEPUMEHTA, TIePHOINYecKast IPOBEpKa TEUCHUS IKCIIEPUMEHTa/ cOOp MaTepuaa B
BBIOpAHHBIX TOYKAX O0TOOpA Mpod

Tpemuii 5man 6vinoaHeHUss npoekma. MOTYYEHUE IEPBUYHBIX KCIIEPUMEHTAIBHBIX JAHHBIX, IPOBEIACHHE
CTaTUCTUYECKOM 00pabOTKU MOTyYEHHBIX JaHHBIX

Llemeepmbn? aoman 6vlNOJIHEHUA npoeKkma. BbIABIICHUC SaKOHOMepHOCTefI, (i)OpMy.]'H/IpOBaHI/Ie BbIBOJIOB U

OK 01
OK 02
OK 04
OK 07
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IMPOrHO30B, OIICHKA Ka4CeCTBA UCCICAYyCMOI'O 00BEKTa 1O pe3yjibTaTaM OMOAPKOJIOTHYECKOI0 aHAIN3a

IIpakTHYecKkHe 3aHATHS 2
3ammuTa npoekra. [IpecraBieHue pe3yabTaToB BHIIOTHEHUS YU4eOHO-UCCIICAOBATEILCKUX MTPOSKTOB 6
(BBICTYILIEHUE C NIPE3EHTALUEH)

IIpomMeskyTouHasi aTTecTalus (IK3aMeH)

Bcero: 148
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3. YCJIOBUA PEAJIN3ALINU TPOI'PAMMBI OBILIEOBPA3OBATEJIBHOI'O YYEBHOTI'O IIPEIMETA
3.1. MaTrepuajibHO-TeXHUYECKOE 00ecriedeHue

O6opynoBanue yaeOHOTo KabuHeTa OMOJIOTHH:
- pabouee mecTo oOy4arorierocs - 30
- pabouee MecTo npernojaBarens - 1
- IOCKa MyJIbTHMeana - 1;
- IEMOHCTPALIMOHHBIN 3KpaH-1
- KOMILUIEKT Y4eOHO-HArJISIIHBIX TIOCOOMI 1o yueOHOo# mucuuiuinae «bromornsy

(B coorBerctBuU ¢ llepeuHsiMH ydeOHO-HAMNIATHBIX MOcOOMH M y4yeOHOro oOoOpyaoBaHUS MO reorpaduu uis 00IEeo0pa3oBaTENbHBIX

yupexaeHuii Poccuu, yTBepKIeHHBIMU TIpUKa3oM MuH#cTepcTBa 00pa3zoBanus Poccuiickoi Menepariyn).
TexHu4veckue cpeacTBa 00yUeHus:
-KOMITBIOTEP C JINIEH3UOHHBIM IPOrPaMMHBIM 00€CIICUCHHEM;
-MYJIbTUMEIUAIIPOCKTOP.
AyanoBH3yaJIbHbIE CPECTBA 00y4YeHMsI:
- muck «O6mmas ouonorus. Luronorus», OO0 «Tenekomnanusa CI'Y TB,2004
- muck «Oomas ouonorusa. Ocuossl cenekiuny, OO0 «Teaexkommanus CI'Y TB,2004
- muck «Oomras 6uonorus. Jxonorndeckue paxtopsl: Biraxuocts»,000 «Tenexomnanus CI'Y TB,2004
- muck «O6mmas ouosorus. Dxonorudeckue hakropsl: CBer»,000 «Tenexkommnanus CI'Y TB,2004
- muck «O0mras 6uonorus. Dxonorudeckue paxroper: Temneparypa,000 «Tenexomnanus CI'Y TB,2004
- muck «BBC: Ilporynku ¢ quno3zaspammn», OOO «Mera Buneo»,2007
-nuck «BBC: xxuBas npupoaa»,000 «BaneMonT»,2008
- mick «bypsTus», pexinamuas ciyx6a TK «Tuukom»,2011
-muck «Ha mamsre o Batikane», Cremannos M.B.,2004
-IMCK «3eMJIs 6e3 oei
-nuck «MoJekyna,i3MEHUBIIIAS MUP»

3.2. UndopmanuonHoe odecrieyeHne 00yueHus :

[lepeuens yueOHbIX U31aHul, IHTEpHET-pECYpPCOB, JOMOIHUTEIHLHON JIUTEPATYPhI:

OcHOBHbIE HCTOYHHKH

1. bensies, [I.K., buonorus: yuebnuk / JI.K. benses, .M. Ipmmmui, H.H. Boponmos — M.: [Ipocsemenue, 2014. - 306 c.

2. Koncrantunos, B.M., O6mas 6uomnorus: yued.mocobue ans CIIO / B.M. Koncrantunos, A.I1.Ps3anoBa — M., 2009 - 246 c.
JlonoJIHUTEIbHbIE€ HCTOYHHKH:

1. Koncrantunos, B.M., O6mias 6uonorus: yueOnuk / B.M. Korcrantuno, A.I'.Ps3anoB, E.O. ®aneeBa — M., 2013 - 318 c.
2. 3axapos, B.b., O6mas 6uonorus: Pabouas terpaas/ B.M. Koncrantunos, C.I'. MamonTtoB, H.U.Connn — M., 2010 - 68 c.
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3.ITonomapena, 1.H., O6mas 6uonorus: yueonuk,10 k. / I.H. [Tonomapera, O.A. Kopaunosa, E.H. Jlommmmna- M.,2011 - 358 c.
4.TTonomapesa, 1.H., O6mas 6uonorus: yuebnuk, 11 k. / I.H. IToromapea, O.A. Kopuunosa, E.H. Jlomununa- M.,2011 - 342 c.
HNHTEepHET-pecypehbl:
1 Bugaeo pecypcsl o ouosioruu. [DnekTpoHHbIN pecypc] — Pexum moctyma: http://video.yandex.ru/users/era-sel/view/74/, ceoGoaubIii — 3ari. ¢
9KpaHa.
2 DOnekrtponHsie on-line-yyeOHuku no ouonoruu. [DnekTpoHHbIN pecypc] — Pexxum nocryma: Bio.ox.ac.uk/it/lectures.html, ceobomubit — 3ari. ¢
9KpaHa.
3 CnpaBounblii MaTepual. [DneKTpoHHbIH pecypc]| — Pexxum noctyma: http://www.biologov.net/htab/Page-12.html, cBoGoaHbIi — 3ari1. ¢ 3kpaHa.
4 Teoperndyeckrue OCHOBBI OMOJIOTUH. [ DNeKTPOHHBIN pecypc] — Pexxum mocryma: http://www.biohelp.ru/section23/, cBo6oaHBII. — 3ari. ¢ FKpaHa.
5 O6mas ouomorus. [ DaeKTpoHHBIH pecypc] — Pexxum poctyma: http://www.biologov.net/elektronbuch/menu.html, cBo6oaHbIH. — 3ari. ¢ sKpaHa.
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4. KOHTPOJIb M OHLEHKA PE3YJIbBTATOB OCBOEHUSA OBIIEOBPA3ZOBATEJIBHOI'O YYEBHOI'O
HPEIMETA

Cucrema KOHTPOJIS U OLIEHKH PE3YJIbTATOB 10 IPEIMETY pa3paboTaHa B COOTBETCTBUU C JIOKAIbHBIMU HOPMATUBHBIMU JOKYMEHTaMHU:

- [Tonoxenue o TEKyLIEM KOHTPOJIE 3HAHUI U IPOMEKYTOUHON aTTeCTalluy O0yUaroLXCs;

- Ilonoxenue o pazpaboTke HoHAA OLEHOYHBIX CPEACTB AJI MPOBEIEHUS TEKYIIEro, pyOeKHOro KOHTPOJS yCIIEBAEMOCTH M MPOMEKYTOUHOM
aTTecTanuu 00yJaroInXcs;

OCHOBHBIM OOBEKTOM CHCTEMBI OIICHKH, €€ COJEP)KAaTeIbHOH M KpuTepHaibHOW 0a3zoi BeicTymaroT TpeboBanus ®I'OC COO, Bkirovaromnme
JUYHOCTHBIE, METANIPEIMETHBIC U TIPEIMETHBIC PE3YJIbTATHI,

Oco0eHHOCTH OLleHKH JIMYHOCTHBIX Pe3yJIbTATOB

®opMUpOBaHUE JIUYHOCTHBIX PE3YIbTaTOB 00ECIEUMBACTCSA B XOJI€ pealn3allii BCEX KOMIOHEHTOB 00pa30BaTeIbHON J1EATEIbHOCTH, BKIIIOYAs
BHEYPOUHYIO JEATEIbHOCTD.

B cootBerctBum ¢ TpeboBanusimMu GI'OC COO noctmxeHne JMYHOCTHBIX Pe3yJIbTaTOB HE BBIHOCUTCS HAa UTOTOBYIO OLIEHKY OOydaroIiuxcs, a
SBIISICTCS IPEMETOM OIICHKH () (h)eKTUBHOCTH BOCIIMTATEIBHO-00Pa30BaATEIbHON eI TETbHOCTH TEXHUKYMA.

Bo BHyTpeHHEM MOHUTOPUHIE IPEIYCMOTPEHA OLIEHKa CPOPMHUPOBAHHOCTH OTAEIBHBIX JUUYHOCTHBIX PE3YJIbTATOB (COOIIOIEHINE HOPM U ITPaBHII
MOBE/ICHUS, NPUHATHIX B TEXHUKYME; ydyacTHUE B OOILIECTBEHHOW JKM3HU TEXHHKyMa, ONMKaiIlee COLUaIbHOE OKpPYKEHHE, OOLECTBEHHO-IIOJIE3HAs
NeSITeIbHOCTD; OTBETCTBEHHOCTh 3@ PE3YJIbTaThl 00yUEHMS; CIIOCOOHOCTD JIeJIaTh OCO3HAHHBIN BHIOOp CBOEH 00pa30BaTe/IbHOM TPAEKTOPUH; IEHHOCTHO-
CMBICJIOBBIC YCTAHOBKH 00y4aroIuxcs). Pe3ynbTaThl, MoydeHHbIC B X0J1e BHYTPEHHUX MOHUTOPUHIOB, HCIIOJIB3YIOTCS TOJBKO B BUJIE arperHpOBaHHbBIX
(YyCpeaHEHHBIX, aHOHUMHBIX ) IaHHBIX.

BHyTpeHHHII MOHMTOPUHI OpraHMU3YyeTCs aIMUHUCTpAlMEd TEXHUKyMa MW OCYIIECTBIIAETCS KypaTOpOM IPEHMYLIECTBEHHO Ha OCHOBE
©XKEJHEBHbIX HAOII0/IeHUH B X0/1¢ yUeOHBIX 3aHATHI U BHEYPOUHOH JIEATETbHOCTH, KOTOpbIE 000011at0TCs B KOHIIE y4eOHOT0 roja.

Oco0eHHOCTH OLICHKH MeTaNpeAMETHBIX Pe3yJIbTaTOB
Onenka MetanpeamMeTHbIX pe3ynbratoB no OVII «buonorus» ocymiectsisercs npu BeinodHeHNH Beepoccuiickoii nposepounoit padotsl (BIIP).

OCo0eHHOCTH OLIEHKH MPEeIMETHBIX Pe3yJabTATOB

OrneHka MpeAMETHBIX PEe3yNbTaTOB BEIETCS MpPENoaaBaTelieM B XOJIe MPOLEAyp TEKYIIEr0 KOHTPOIS U MPOMEKYTOYHOW aTTECTAIMH, a TaKXKe
aJIMHUHHICTPAIIMCH TEXHUKYyMa B X0JI¢ BHYTPEHHETO MOHUTOPHHTA YIEOHBIX JTOCTHKCHU.

JIJ1st TeKyIIero KOHTPOJIS ¥ IPOMEKYTOUHOM aTTeCTAIlMK TIPErojaBaTeieM Co3/1aH KOMILIEKC olleHouHbIX cpencTs (KOC).

B Texymiel omeHKe WUCIOIB3YIOTCSA pa3udHble GOPMBI M METOJBI MPOBEPKH (YCTHBIC W IMHCHMEHHBIC OIPOCH], TECTUPOBAHUE, MPAKTUICCKHEC
paboThl, TBOpUYECKUE PAOOTHI)

[TpoMexxyTodHass aTTecTalys MO MpeaMeTy NPEJCTaBIsIeT cCOOOW MpOIeaypy aTTeCTallud OOYYaroNIMXCS W IPOBOJUTCS IO 3aBEPIICHUH €€
ocBoeHus. [IpomexxyTouHas aTTecTalus o npeaMery npeaycMorpeHa B popme audQepeHmpoBaHHOTO 3a4eTa.
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KoHTponb W oOlleHKa pe3yibTaToB OOY4YEHHUS OCYIIECTBISICTCS NIPEToAaBaTelieM B TMPOILECCe MPOBEICHUS MPAKTUYCCKUX 3aHATUNH W
1abopaTopHBIX pabOT, TECTUPOBAHMS, & TAKXKE BBHITOJHEHHS OOYYAIONIMMUCS WHAWBHIYAIbHBIX 33JaHUM, MPOCKTOB, WCCIEIOBaHUM. Pe3ymbraTsl
00y4YeHUs OTPEICIISIOT, YTO O0YYAIOITUECs TOJDKHBI 3HATh, TOHUMATh U ICMOHCTPUPOBATH IO 3aBEPIICHUU U3yUCHUs IPEeIMETA.

Juis hopmupoBaHUS, KOHTPOJS M OIEHKUA PE3yJbTaTOB OCBOCHHS YYEOHOTO TMPEIMETa HCIOJIb3YeTCsS CHUCTeMa OIICHOYHBIX MEpOIPHUSTHH,
MIPEACTABIISIIONIAS COOOM KOMIUIEKC YYeOHBIX MEPOTIPHSITHI, COTJIACOBAHHBIX C pe3yibTaTaMu 00ydeHus U chopMyaupoBaHHbIX ¢ yuetom ®I'OC COO
(mpeaMeTHbIe pe3ysbTathl o npeamety) u @I'OC CIIO.

KoHTpo1b M oOleHKa pe3yJbTaTOB OCBOCHUS 00I1€00pa30BaTEILHOIO IpEIMeTa pPAcKPhIBAIOTCS 4Yepe3 AUCHUIUIMHAPHBIE Ppe3yJbTATHI,
HarpaBJIeHHbIC Ha (hopMupoBaHHe OOMIMX U MPOPECCHOHATHHBIX KOMIETEHIUH 110 pa3aesaM U TeMaM CO/Iep)KaHusl y4eOHOTo MaTepuara.

Oo0man Paznen/Tema Tun oueHOYHbIX MEPONPUATHIA
KOMIIeTeHIUsl
Paznea 1. Kierka — cTpyKkTypHO- KonTponbHas padota « MoieKyIsIpHbII yPOBEHb OpraHU3aIH )KUBOT0»
(PYHKIIMOHAJILHAS eINHHIIA KUBOI'0
OK 02 Bbuonorus xak Hayka. O6mas 3anosHeHHe TaOIMIIbI ¢ ONTMCAHUEM METO/I0B MUKPOCKOITMPOBAHMS € UX
XapaKTEPUCTHUKA JKU3HU JIOCTOMHCTBaMH U HEJJOCTaTKaMHU.

3anonHeHue TabnuLbl «BKia yueHbIX B pa3BUTHE OMOJIOTHM»
3anojaHeHne CpaBHUTENBbHOM TaOIMIIbI CXO/ICTBA U PA3JIMYMM )KUBOTO U HE )KUBOTO

OK 01 CrpykTypHO-(pyHKITHOHAIbHAS OrneHnBaemasi AUCKYCCHS 110 BOIIPOCAM JICKIIUH
OK 02 OpTaHMU3aIHs KICTOK Pa3paboTka MEeHTaNbHON KapThl MO KIACCU(PUKAIIMU KIETOK U UX CTPOSHUIO Ha MPo-
OK 04 1 DYKapUOTUUYECKHUX U IO [[apCTBaM B MUHU TPYyIIax

Brinmonnenue u 3amuTa 1a00paTopHBIX padoT:

«CTpoeHue KJIeTKH (pacTeHuUs, )KUBOTHBIE, TPUOBI) M KJIECTOYHBIE BKIFOUCHUS
(kpaxmall, KApOTHHOU/IbI, XJIOPOILIACTBI, XPOMOILIACTHI)»

[Ipaktuueckoe 3anstue. [IpencraBienne yCTHBIX COOOIIEHUH ¢ TIPE3EeHTAIIUEH,
MOATOTOBJICHHBIX MO MEPEYHIO0 UCTOUHUKOB, PEKOMEH/I0BAHHBIX IIPETO1aBaTeIeM

OK 01 CrpykTypHO-(DyHKIIMOHATBbHBIE (haKTOPBI | DPOHTATBHBIN OMPOC

OK 02 HACJIEICTBEHHOCTH Paspa6oTka rioccapus

Pemenue 3a1a4 Ha onpe/iesieHne MO0CIe10BaTeIbHOCTH HYKJI€OTHIOB, aMUHOKHUCIIOT
B HOPME U B CJIy4ae U3MEHEHUS MMOCIeI0BATEIbHOCTH HyKieoTu10B JJHK
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OK 02

OOMeH BelecTB 1 MpEeBpaIIcHIe
DHEPrUH B KJICTKE

@poHTaATBHBIN OITPOC
3anoaHeHHe CPABHUTEILHOUN TaOIUIIBI XapaKTEPUCTHK TUIIOB OOMEHA BEIIECTB

OK 02 JKu3HEeHHBIN UK KIETKU. MUTO3. OO6cyxieHre 1Mo BOImpocaM JICKIHH
OK 04 Meiio3 Pa3paboTka JeHThl BpEMEHH KU3HEHHOTO IIHKJIa
Pa3znen 2. Ctpoenue u GpyHKuumn Kontponbnas padota “Ctpoenue u GyHKIIMH OpraHu3ma’
OpraHusma
OK 02 CrpoeHue opranuzma OnenuBaemas TUCKyCCUs
OK 04 Pa3paboTka MEHTaJIbHON KapThl TKaHEH, OPTaHOB M CHCTEM OPraHOB OPraHU3MOB
(pacTeHusi, )KUBOTHBIE, YEJIOBEK) C KPAaTKON XapaKTEPUCTUKON UX (PyHKIHI
OK 02 ®opMbl pa3MHOKEHUSI OPTaHU3MOB @DpoHTaNBHBINA 0NIPOC
3anosHeHue TabIHIBI ¢ KPATKOH XapaKTePUCTUKON U puMepamu (hopm
Pa3sMHOXEHHUSI OPraHU3MOB
OK 02 OHTOreHe3 pacTeHUM, JKUBOTHBIX U Pazpa0oTka JeHTbl BpEMEHHU C XapaKTEPUCTHKON HTAIlOB OHTOI'€HEe3a OTAEIbHON
OK 04 YyeJloBeKa IPYIIION KMBOTHBIX M YEJIOBEKA [10 MUKPOTpyIIIIaM
Tect/onpoc
CocraBiieHre )XKM3HEHHBIX LIMKJIOB PACTEHUH MO OTJenaM (MOXOBH/IHBIE,
XBOIIEBU/IHBIE, TAIOPOTHUKOBUIHBIE, TOJIOCEMEHHBIE, TOKPHITOCEMEHHbIE)
OK 02 3aKOHOMEPHOCTH HaCIIETOBAHHS Pazpabotka rioccapus
OK 04 @poHTANIBHBIN 0IIPOC
Tect 1o Bompocam JIeKIun
Pemenue 3ana4 Ha onpeeseHne BEpOATHOCTH BOSHUKHOBEHHS HACIIEICTBEHHBIX
MPU3HAKOB P MOHO-, TU-, TOJIUTHOPUAHOM M aHATU3UPYIOIIEM CKPEIIUBAHUH,
COCTaBJIEHUE T€HOTUIIMYECKUX CXEM CKPELIUBAHUS
OK 01 Cuennennoe HacieoBanue npusHakos | Tecr
OK 02 Pa3pabotka rioccapus
Pemenue 3a1a4 Ha onpezielieHuEe BEPOATHOCTH BOZHUKHOBEHUS HACJIECTBEHHBIX
IIPU3HAKOB IIPU CLEIUIEHHOM HACJIEI0BAaHUH, COCTABICHUE FEHOTUITNYECKUX CXEM
CKpEIINBAHUS
OK 01 3aKOHOMEPHOCTH U3MEHYUBOCTH Tecr.
OK 02 Pemenue 3aa4 Ha onpesiesieHne TUIa MyTalllK [IPH Iepeaaye HacaeACTBEHHbBIX
OK 04

IMPU3HAKOB, COCTABJICHNEC I'CHOTHIIMYCCKUX CXEM CKPCIIUBAHUSA

Pazpnen 3. Teopus 3Bo/I0NMH

KonrponsHas pabdora “TeopeTnueckue acCeKThl IBOJTIOLMH KU3HH Ha 3emiie”
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OK 02

HcTopus 3BOIOLMOHHOTO YUEHUSI.

OpoHTATBHBIN OITPOC

OK 04 MHUKpPO3BOJTIOLHS Paspa6oTka rioccapus TEpMHHOB
Pazpa0oTka JeHTbl BpeMEHU Pa3BUTHUS 3BOIOLMOHHOTO YUEHUS

OK 02 MakposBontonys. Bo3HUKHOBEHME U OnenuBaemasi TUCKYCCHUsl: UCIIONIb30BaHUE apTyMEHTOB, OMOIOTUYECKOI

OK 04 pa3BUTHE KU3HU HA 3eMIle TEPMUHOJIOTHUH U CUMBOJIMKH JJIs I0KA3aTeJIbCTBA POJICTBA OPIaHU3MOB Pa3HbIX
CHUCTEMaTHUYECKUX TPYTII
Pa3pa0oTka JeHTbl BpeMEHN BO3HUKHOBEHUS U PA3BUTHUS XKU3HU Ha 3emiie

OK 02 [IpoucxoxaeHue yenoBeka — OpoHTaTBHBIN OIIPOC

OK 04 aHTPOIIOTEHES PazpaboTka JeHTbI BpEMEHU IPOHCXOMKICHUS YEIOBEKa

Pasnea 4. DxoJiorus

OK 01 Okonornyeckue (HakTopbl U CPeJIbl Tect 1o 3KoI0rMUEcKUM (paKTOpam U cpeiaM KU3HU OPraHU3MOB

OK 02 KU3ZHU

OK 07

OK 01 [Momynsnusi, coobmecTBa, s3kocucTeMbl | CocTaBiIeHHE CXeM KPyTrOBOPOTa BEIIECTB, UCIOIB3Ys MATEPHAIIBI JICKIIHN

OK 02 Pemrenue npakTHKO-OPHEHTUPOBAHHBIX PACYETHBIX 3a/IaHUH 10 MEPEHOCY BEUIECTBA

OK 07 ¥ SHEPTUH B 9KOCHCTEMAX C COCTABJICHUE TPOYUUECKHX IIeTIel i TUPaMU
Ouomaccel U 3HEPTruu

OK 01 buocdepa - rmodanbHast sxonorudeckas |OneHUBaeMasi JUCKYCCHUS

OK 02 cucTema Tecr

OK 07

OK 01 Bnusaue antpornorensusix ¢akropos Ha | Tect

OK 02 o6uochepy [TpakTuyeckas pabdora “OTxozbl MPOU3BOACTBA”

OK 04

OK 07

OK 02 BnusiHre conmaibHO-9KOIOTHIECKUX OneHnBaemasi TUCKYCCHUS

OK 04 (akTOpOB Ha 37J0POBBE UETOBEKA Brimonnenue nabopaTopHoit paboThl Ha BBIOOD:

OK 07 "VYMcTBeHHas paboTOCTIOCOOHOCTH",

"BnusHue abuotnyeckux (pakTOpoB Ha yesloBeKa (HU3KHUE U BHICOKHE
TeMneparypsl)”

Pasznen 5. buoJsorust B ;Ku3HH

3amuTa Keica: mpeAcTaBlieHne pe3yabTaTOB PEIIeHUs KeWCOB (BBICTYIIJICHHE C
MIPE3CHTAIINECH )

38



OK 01

buotexHoorNu B JKU3HU KaXxXJa0ro

Brinonnenue keiica Ha aHaKU3 UHPOPMAIIMK O HAYYHBIX JOCTHKEHUSIX B 00JIaCTH

OK 02 TeHETHUYECKUX TEXHOJOTUH, KIIETOYHON HH)KEHEPUH, TTUIIEBBIX OMOTEXHOIOTHH (110
OK 04 rpyIniam), IpeAcTaBICHNE Pe3yJIbTaTOB PELICHUs KeHCOB

OK 01 [TpomblnieHHAass OMOTEXHOIOTHS Brimonnenue keiica Ha aHaTU3 HHPOPMALIUHU O PA3BUTHH ITPOMBILIUICHHON

OK 02 OMOTEXHONIOIUH (110 rpynnam), IpeCTaBICHUE PE3YJIbTaTOB PEIICHUS KEHCOB
OK 04

OK 01 ConunanbHO-3TUYECKUE aCTIEKThI BrimonHenue keiica Ha aHATU3 HHPOPMALUU 00 STUYECKUX ACHEKTaX pPa3BUTHUS
OK 02 OMOTEXHOJIOTHH OMOTEXHOJIOTHU (110 IPyIIam), TIPEACTABIEHUE PE3YIbTATOB PELIEHUS KEWCOB
OK 04

OK 01 brotexHonoruu u TexHu4YecKue cucreMsl | Beimonnenue kelica Ha aHaIU3 MHPOPMALIMU O Pa3BUTUS OMOTEXHOJIOTHH C

OK 02 IPUMEHEHUEM TEXHUUYECKUX CUCTEM (I10 rpylmam), MpecTaBleHHe pe3yIbTaToB
OK 04

pelIeHUs KENCOB
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