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1. O0mas xapakTepucTuka padoueii mporpaMmMsbl 001e00pa3oBaTeIbHOM

AUCHMILIMHBI « brogorus»

1.1. MecTo THCHUILUIMHBI B CTPYKType 00pa3oBaTe/ibHOI MPOrpaMMbl
CIIO:

Oo6meo6pa3oBaTebHAs AUCITUIUTHHA « BHOIOTHSY SBIsSETCS 00513aTEILHON YaCcThIO
o011eo0pa3oBaTeNbHOTO IMKIAa 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUM C

dI'OC CIIO mno crenuaJbHOCTH 09.02.06 CETEBOE U CHUCTEMHOE
AJMHUHUCTPUPOBAHUE

(npogeccuu/cneyuanvrocmu)

1.2. e u mu1aHupyeMble pe3yJibTaThl 0CBOEHUS JUCIUIJIMHBI:
1.2.1. Heab AuCUMIIAHBI

Conepxanue nporpaMmbl 0011e00pa3zoBaTeIbHON TUCIUIUIMHBI « Buonaorus
HalpaBJICHO Ha JIOCTW)KEHHE pe3yJIbTaTOB €€ U3YYEHHS B COOTBETCTBUU
¢ tpedoBanusiMu OI'OC COO c¢ yyeroM mnpodecCuOHaIbHON HalpaBJIEHHOCTH
®I'OC CIIO. llens u3ydyeHus AUCHUIUIMHBI «buonorus» Ha 6a30BOM ypOBHE —
OBJIaJIcHHE  OOYy4YaOIIMMHUCS  3HAHUSIMA O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHu3allid >KUBBIX CHUCTEM Ppa3HOr0 paHra # MPUOOPETCHUE YMEHUI
UCIIOJIb30BaTh ATH 3HAHMS IS TPAMOTHBIX JIEUCTBUII B OTHOILIEHWU OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.
JlocTikeHne 1end HU3yd4eHus JUucUUIUIMHBL «buosorus» Ha 0a30BOM ypOBHE
o0ecrieunBaeTcs PelIeHUEM CIIEAYIOIUX 3a/1ay:
o OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbl 3HAHHM O OUOJOTHYECKUX TEOPHSX,
YUECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpPaBUIIax, CIyKalluX OCHOBOU
Uist GOpMHUPOBAHUSI TIPEJICTABIIEHUA O €CTECTBEHHO-HAyYHOW KapTUHE MHDA,
O MeToJaxX HAy4YHOIro I[IO3HAHMS, CTPOCHHH, MHOIOOOpa3sMu M OCOOEHHOCTSX
JKUBBIX CHCTEM Pa3HOTO YPOBHS OpPraHM3aIliH, BBIIAIONINXCS OTKPBITUAX U
COBPEMEHHBIX MCCJICIOBAHUSX B OMOJIOTHH;
. dbopmupoBaHre y OOY4YarOMIMXCA I[T03HABATEIBHBIX, HWHTEIUICKTYaTbHBIX

U TBOPUYECKHX CIIOCOOHOCTEH B TPOIIECCE aHaM3a JIaHHBIX O MYTSIX Pa3BUTHS



B OMOJIOTMM HAy4YHBIX B3IVISIOB, UJEH M MOJAXOJOB K M3YUEHHIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHSI OpraHU3alluy;

. CTaHOBJIEHHE Yy oOOywaroumxcs oOmeil KyJabTypel, (yHKIMOHAJIBHOU
TPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH M OIICHUBATH SIBJICHUSI OKPY’KAIOIIETO
MUpa KUBOM HpPHUPOJbI HAa OCHOBAaHMM 3HAHMM U OIBITA, MOJIYYEHHBIX MPH
U3Y4YEHUU OMOJIOTUY;

o dbopMupoBaHre y OOYYarOMIMXCS YMEHHHA WILIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMUECKUX 3HAHUM B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA, PAa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTHif;

o BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH MTO3HAHUS YEIOBEKOM >KUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLLIEHUS K HEH, COOIIO/IEHUS AITUUECKUX
HOPM IPU IPOBEIECHUH OMOJIOTMYECKUX UCCIEOBaHUM;

o OCO3HAHWE IEHHOCTH OWMOJOTMYECKHUX 3HAHWM Ui TOBBIIIEHUS YPOBHSA
HKOJIOTUYECKOM KYJIBTYpPBL, A1 (POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

o NPUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHUH B NOBCEAHEBHOW >KWU3HU
JUI. OLICHKH TOCJICACTBUIM CBOEU JNEATEIBHOCTU MO OTHOIIEHUIO K OKPYXKAIOIIECH
cpene, COOCTBEHHOMY  370pPOBbIO, OOOCHOBaHME U  COOJIIOJIEHUE  MEp
npoUIaKTUKU 3a00JIeBaHUH.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOCHHHA 001Ieo0pa3oBaTeIbHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
O6mume xomnereHuuu (nanee — OK) u npodeccruoHanbHble KOMIETEHIUU
(manee — [IK) ®I'OC CIIO B cooTHECEHUU C JIMYHOCTHBIMH, METANPEIMETHBIMU
U TMpPEeIMETHBIMHU pe3yibTaTaMu o0ydeHus 0a3oBoro ypoBHs (nmainee — IIPO)

®I'OC COO npexncraBieHbl B Ta0IUIIE:



Kox v nanmenoBanue
(opmupyembIx
KOMIIEeTeHI M ii

l'[.nalmpyeMbIe pe3yJbTaThbl 0OCBOCHUA NMIPOrpaMMbI 10 JUCHUIIJIHHE

O6mue!

JMCunIIMHAPHbIE?

OK 01. Beibupath
CIIOCOOBI pelIeHuUs
3a7a4
npodeccroHanbHON
JeSITeIbHOCTH
IPUMEHUTEIBHO

K Pa3JIMYHBIM
KOHTEKCTaM

JInuaOCTHBIC PE3YJIbTAThl  JOJIZKHBI
YacTU: TPYIOBOI'O BOCIUTAHUSA:

- TOTOBHOCTb K TpYHy, OCO3HaHHE LIEHHOCTH
MacTepcTBa, TPYyA0I00ue;

- T'OTOBHOCTB K aKTUBHOMU ACATCIIbHOCTH
TEXHOJIOTUYECKOM M COLMAIbHOW HalpaBIEHHOCTH,
CIIOCOOHOCTh HHUIAUPOBATH, IUIAaHUPOBATH
U CaMOCTOSITEIbHO BBIIOJIHATH TAKyHO 1€ TEIbHOCTb;
- HHTEPEC K pa3IuHbIM cepaM mpodhecCHOHATEHON
NeSITETbHOCTH.

MeranpeameTHble pe3yabTaThl JOJKHBI OTPaXKaTh:

OTpaxkaTb B

Osnanenue YHUBEPCAIbHBIMU yueOHbIMU
II03HaBaTCJIbHBIMU I[ef/'ICTBI/ISIMI/II

a) 6a30Bble JOIMUYECKUE ICHCTBUSA:

- CaMOCTOSITEIIBHO ¢dbopMyMpoBaTh u
aKkTyaJIu3upoBaTh mpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABIMBATh  CYIIECTBEHHBIM  IpPHU3HAK

NUJIn OCHOBAHUA JIA CpaBHeHI/Iﬂ, KJ'IaCCI/I(bI/IKaHI/II/I
1 0000IIeHMS;

- ONpEeNensATh LENH  JIeSITEIbHOCTH,
napameTpbl U KpUTEPUU UX JTOCTHIKECHHUS;
- BBIABJIATH BaKOHOMepHOCTI/I 158 HpOTI/IBOpe‘-II/ISI B
paccMaTpUBAEMBIX SIBICHUSX;

- BHOCUTH KOppeKTI/IBBI B ACATCIIBHOCTh, OILICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIENSAM, OLICHUBATh PUCKHU
MOCJIENCTBUN NEITEILHOCTY,

3aaaBaTb

ITP6 1. ChopmupoBaHHOCTh 3HAHUU O MECT€ U PO OHOJIOTHH
B CHCTEME HAy4yHOro 3HaHMs;, (YHKIUOHAJIHLHOW TIPAMOTHOCTH
YeJI0BeKa ISl PELICHNUs )KU3HEHHBIX MPOOJIeM.

I[IP6 2. CdopMupoBaHHOCTb YMEHHUS PACKPBIBATh COJACpKAHHE
OCHOBOIIOJIATAIOIINX OMOJIOTHYECKUX TEPMUHOB U TOHSATHI: KU3HB,
KJIETKa, TKaHb, OpraH, OpPraHu3M, BHJ, MOMYJALHUSA, SKOCHUCTEMA,
omorieHo3, Owoctepa; Merabomm3m  (0OOMEH  BEHmIECTB U
MPEBpAIICHUE SHEPIHH), TOMEOCTa3 (CaMOpEeryJIsiius), OHOCHHTE3
0ernKa, CTPYKTypHasi OpraHW3anus >KUBBIX CHCTEM, TUCKPETHOCTH,
CaMOpEeTyJISIIHS, CaMOBOCITPOU3BE/ICHUE (penpomyKIus),
HACJIC/ICTBEHHOCTh, HW3MEHYMBOCTb, JHEPro3aBHCHMOCTb, PpOCT
U pa3BUTHE, YPOBHEBAsI OpraHU3aIUsl.

IIP6 3. CdopMHPOBAaHHOCTH YMEHHS PACKpPBhIBATh COIEpIKAHUE

OCHOBOIIOJIATAOIIMX  OWOJIOTHYECKUX  TEOpPUH U THUIOTE3:
KJIETOYHOW,  XPOMOCOMHOM, MYTallMOHHOW,  SBOJIOIUOHHOM,
MPOUCXOXKACHUS )KU3HU U YEJIOBEKa.

I1P6 4. CdopmupoBaHHOCTH YMEHUs packpbIBaTh

OCHOBOIIOJIArarone OMOJOTMUECKUE 3aKOHBl U 3aKOHOMEPHOCTH
(I'. Menpensa, T. Moprana, H.J. BasunoBa, 3. I'ekkens, O.
Mriomnepa, K. bspa), rpaHuubl MX HOPUMEHUMOCTH K KHBBIM
CHUCTEMaM.

I1P6 5. IlpuoOpereHue ombplTa NPUMEHEHHS OCHOBHBIX METOJIOB
HAay4YHOT'O IIO3HAHUA, HCIIOJIB3YCMBIX B OMOJIOTHH: Ha6J'II-OZ[€HI/I$I
U OIIMCAHMS JKUBBIX CHCTEM, IPOLIECCOB U SIBJICHMI; OpraHU3alMH
n MPOBCACHUA OHMOJIOTHYECKOTO OKCIICPUMCHTA, BBIABHXKXCHUSA
TUIOTE3, BBISIBICHHS 3aBUCHUMOCTH  MEXAY  HMCCIEAYEMBIMU
BEIn4YnHaMu, 00BSICHEHHUS ITOJIYUYCHHBIX PE3YJIBTATOB )48




0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:

- BIIQJICTh HABBIKAMH Y4e€OHO-HCCIIEeIOBATEIbCKON
U MPOCKTHOU JESITETbHOCTH, HABBIKAMHU Pa3pEIICHIS
npo0Jem;

- BBISBIATH  NPUYMHHO-CIICJICTBEHHBIC  CBSI3H
U aKTyalM3upoBaTh 3a/ady, BBIIBUTATH THUIIOTE3Y
€¢  pelIeHHs,  HaXOAWTb  APTryMEHTHl  JUIs
JI0Ka3aTejIbCTBa CBOUX YTBEPXKICHUMU, 3allaBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHAIM3HMPOBATH TMOJYYCHHBIC B XOJIE PEIICHUS
3aa4il  pe3yJbTaThl, KPUTHUYECCKH OIICHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBAaTh HW3MCHCHHE B
HOBBIX YCJIOBUSIX;

pa3pabarThiBaTh IJIAH PEIICHUS TPOOJIEMBbI C YYETOM
aHanmm3a UMEIOIITUXCS MaTepUaTbHBIX u
HEMaTepHUaIbHBIX PECYpPCOB;

-- YMETh TICPEHOCHTHh 3HAHUS B II03HABATEIHHYIO
U TIPAaKTHYECKYIO 00JIaCTH KU3HEACITSILHOCTH;

- yYMEThb MHTETPUPOBATh 3HAHHUS M3 Pa3HBIX
MPEAMETHBIX 00JIaCTEH;
- BBIBUTATh HOBBIE HJIE, npearath

OpPUTrMHAJIbHBIC MTOAXOAbI U PCHICHUS

(hopMyIHpOBaHMS BHIBOJOB C MCIIOIH30BAHUEM HAYYHBIX MOHSITHIA,
TEOPHIA U 3aKOHOB.
I[TP6 6. CdopMUPOBAHHOCTh yMEHHSI BBIICTSATH CYIIECTBEHHBIC

IPHU3HAKK  BHPYCOB,  KIETOK  MPOKAPHOT U  DYKAPHOT;
OJHOKJICTOYHBIX

d  MHOTOKICTOYHBIX  OpPraHH3MOB, BHJOB, OHOI'COICHO30B
U DKOCHUCTEM; OCOOCHHOCTH TIPOIIECCOB OOMEHa BEIIECTB

U [IPEBpAILEHNs SHEPTUH B KIIETKE, (OTOCHHTE3a, IIIACTUYECKOTIO U
HHEPreTUYecKOro  OOMEHa, XEMOCHHTE3a, MHUTO3a, Meio3a,
OIJIOZIOTBOPEHMSI, PA3BUTHUS M PAa3MHOXKEHHs, WHAWBUIYaIbHOTO
pa3BuTHs oOpraHu3Ma (OHTOTeHe3a), OOphOBI 3a CYIIECTBOBAHHE,
€CTECTBEHHOI0 0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOIECHHOCTH
OpPTaHU3MOB K Cpejie OOMTaHUS, BIUSHHUS KOMIIOHEHTOB 3KOCHCTEM,
aHTPOITOT€HHBIX U3MEHEHUH B SKOCUCTEMAaX CBOEH MECTHOCTH,
KpyroBOpOTa BELIECTB U MPEBpAILEHUE SJHEPTUU B Orocepe.

IIP6 7. CdopMHPOBAHHOCTh YMEHHUS HPUMEHSTHh IOJTY4YECHHBIE
3HaHUS JUIS OOBSICHEHUS] OMOJOrMYECKHX IPOILIECCOB M SIBJICHHUH,
JUIE TIPUHATHS TPAKTHYECKUX PEHICHWH B TOBCEAHEBHOM >KU3HU
C Lenblo obecrieueHust 6e30IaCHOCTH CBOETO 37I0POBbsS M 3/10POBbSI
OKPY’KaIOIIMX JIIOJIeH, COOJIONIEHUs 370pOBOTO 00pasza >KH3HU,
HOpPM T'PaMOTHOTO TOBEJIEHHsS B OKpPY’Karolled MpUpOAHOIl cpene;
MOHWMaHWEe  HEOOXOJAWMOCTH  WCIIONIb30BAaHUS  JTOCTHIKCHUH
COBPEMEHHOW OMOJIOTMM W OWOTEXHOJIOTUH JUIS PaLMOHAIBHOTO
MPUPOIOTIOITB30BAHHS.

IIP6 8. CdopmMHpPOBaHHOCTE YMEHHUS pelIaTh OHUOJIOTHYECKHe
3aJaui, COCTaBISATh TE€HOTUIMYECKHUE CXEMBl CKPEUIMBAHHS IS
pasHbBIX TUIIOB HACJIEIOBAHUS MPHU3HAKOB y  OPraHU3MOB,
COCTaBIISITh CXEMBI NIEPEHOCA BEIIECTB W PHEPTUU B IKOCHUCTEMaX
(uenu MUTaHMs, MUILIEBbIE CETH).

IIP6 9. CdhopMHPOBAaHHOCTh YMEHHHA KPHTHYECKH OIICHHBATH
uHpOpMalMI0  OMOJOTMYECKOrO  COAEp)KAaHUS,  BKIIOYAIOIIYIO
TICEB/IOHAYYHbIC 3HAHUS W3 Pa3IUYHBIX HMCTOYHHKOB (CpelcTBa
MaccoBoil  MHGOpMalMK, HAyYHO-TIOMYJIIPHbIE  MaTepHalbl);
WHTEPIPETHPOBATH ITHUYECKHE ACTICKTHI COBPEMEHHBIX




HUCCIIeJOBAaHUN

B OHONOTrMHM, MEAWIMHE, OWOTEXHOJOTMH; pPacCMaTpUBATh
rno0anbHbIE  JKOJIOTWYECKHE  MpOOJEeMBl  COBPEMEHHOCTH,
dhopmupoBaTh

110 OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO.

I[TP6 10. CdopmMupoBaHHOCTH YMEHHH CO37aBaTh COOCTBEHHBIC
MUCHbMEHHBIE M YCTHBIE COOOIICHHS HAa OCHOBE OHMOJIOrMYECKOH
nH(OPMAaLIUY U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIb30BaTh
NOHATUIHBIN anmnapaTt OMOJIOTHH

OK 02. Ucnosb3oBath
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHajamn3a

U MHTEpIpeTaluu
uHpOpMaLUn

U MHPOPMAIMOHHBIE
TEXHOJIOTHH JIJIst
BBITIOJTHEHHUSI 3a/1a4
npodecCuOHATbHON
e TEIbHOCTH

JIn4yHOCTHBIC pe3yjibTaThl JOJIKHBI
YaCTu: HCHHOCTU HAYYHOI'O ITIO3HAHUA:

OTpaXaTb B

-chopmMHpOBaHHOCTH MUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HayKd U OOLIECTBEHHOM MPaKTHKH,
OCHOBaHHOT'O

Ha JIMAJIOTe KyJIbTYP, CHOCOOCTBYIOLIETO OCO3HAHMIO
CBOETO MeCTa B MOJIUKYIETYPHOM MHUDE.
MeranpenmeTHbie pe3yabTaThl JODKHBI OTPAXKaTh:
OBnanenue YHUBEpPCAJIbHBIMU y4eOHBIMU
MIO3HABATEJIbHBIMU ACHCTBUSMMU:

B) paboTa ¢ uHpopmauei:

- BJIAQJAETh HaBbIKAMM TOJy4YeHUs HHPopMalUun
N3 HWCTOYHUKOB pa3HbIX THIIOB, CaMOCTOATCIBHO
OCYILECTBIIATh MOUCK, aHAJIN3, CUCTEMAaTHU3alIHI0

U UHTEpIpEeTalni0 UHPOpPMAIMU PA3IUYHBIX BUIOB
U GOpM IpeCTaBICHMS;

- CO3/aBaTh TEKCThl B pa3IMYHbIX (QopMmaTax C
y4eToM Ha3HaueHuss uHQPoOpMalMd U  LEJIeBOH

ayJIMTOpUHU,  BBIOMpas  ONTHUMalbHYI0  (dopMy
IIPEJICTaBICHUS
U BU3yalIU3allly;
- OLCHMBAaTb  JOCTOBEPHOCTb,  JIETUTUMHOCTb
uH(pOpMalliK, €€ COOTBETCTBUE IIPABOBBIM U

MOpPaJIbHO-3THYCCKUM HOPMaAM;

I[TP6 1. ChopmMupoBaHHOCTh 3HAHUK O MECTE€ W POJU OHOJOTHUH
B CHCTEME HAYYHOTO 3HaHUS; (YHKIMOHAIBHOH T'PaMOTHOCTH
YeloBeKa JJIs PelIeHus KU3HEHHBIX MPoOIeM.

I[IP6 7. CdopMHpPOBaHHOCTh YMEHHUS TPHUMEHSTH IOJTYYCHHBIC
3HaHUA U1 OOBSCHEHHUS OWOJIOTMYECKUX MPOLIECCOB U SBICHUIA,
JUIL TIPUHATHS TPAKTHYECKUX PEIICHWH B MOBCEIHEBHOH >KU3HU
C 1enpio0 obecreyeHns: Oe30MacHOCTH CBOETO 370POBbS U 3/10POBbS
OKPY’KaIOIIMX JIIOJIeH, COOJIOIEHUs] 3J0pOBOrO 00pas3a KHU3HH,
HOPM TPaMOTHOTO TOBEJIEHUS B OKpY)KaloIlleld MPUPOTHON cpele;
MOHWMaHWEe  HEOOXOJAWMOCTH  WCIIONIb30BAaHUS  JTOCTHIKCHUH
COBPEMEHHOW OMOJIOTMM W OWOTEXHOJIOTUH U PaLMOHAIBHOTO
MPUPOJIOTIOITB30BAHHS.

ITP6 10. CdopmupoBaHHOCT, yMEHHI co37aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIEHUS Ha OCHOBE OMOJOTMYECKOU
nHpOpMaIUU U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO MCII0JIb30BaTh
MOHATUMHBIN anmnapaTr OuoJorun




- UCTIOJIB30BATh CPEACTBA HH(POPMAITMOHHBIX
U KOMMYHMKAIIUOHHBIX TEXHOJOIMH B pELICHUU

KOIHUTHBHBIX, KOMMYHHMKATUBHBIX u
OpPraHM3allMOHHBIX  3aJad  C  COOJIIOJICHHEM
TpeOOBaHUI 3PrOHOMMKHM, TEXHMKH O€30I1aCHOCTH,
TUTUEHBI,  PECypcocOEpeKeHHsl,  MPaBOBBIX U
TMYECKMX  HOPM,  HOpPM  HH()OPMALMOHHOU
0e30I1aCHOCTH
OK 04. D¢ddexTuBHO JInmuyHOCTHBIE pe3ynbTaThl JOKHBI oTpaxkarb B | [IP6 5. IlpuoOperenue ombpiTa NPUMEHEHHS OCHOBHBIX METOJIOB

B3aUMO/ICHCTBOBATh
U paboTath B
KOJUIEKTUBE U KOMaH/Ie

YacTH: IIEHHOCTH HAy4YHOrO IMO3HAHUS: OCO3HaHUE
LEHHOCTH HAyYHOW JIEATEJIbHOCTH, TOTOBHOCTh
OCYILLIECTBIISATh IMPOEKTHYIO U HCCIEA0BATEIbCKYIO
JeSATEeTbHOCTh MHANBUIYATBHO U B TPYIIIIE.
MeranpeameTHbIe pe3yiabTaThl JOJKHBI OTPAXKaTh:
OBnazieHne yHUBEpPCAIbHBIMU KOMMYHHKATHBHBIMU
NENCTBUSIMU:

0) cOBMECTHasl I€SITEIIbHOCT:

- TIOHMMaTh M MCHOJIb30BaTh IPEUMYIIECTBA
KOMaHJHOU ¥ UHJIMBUyaJbHOU paboThI;

- TOpPUHUMATh 1EJIM COBMECTHOW JESITEIbHOCTH,
OpraHU30BBIBATH M  KOOPAWHUPOBATH JICUCTBUS
M0 €€ IOCTHIKEHMIO: COCTaBIIATh ILIAH JCHCTBUM,
pacnpenenarb pojii C y4eTOM MHEHUH YYaCTHHUKOB
00CyKJaTh pe3yiabTaThl COBMECTHOM PaboTHlI.
OBnajeHne  YHUBEPCAJbHBIMU  PETYJISTUBHBIMU
JIEUCTBUSIMHU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTHUBBI M APTYMEHTHI APYTHX JHOACH
MIPY aHAJIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

- IPYU3HABaTh CBOE MPABO U MPABO APYTHUX JIHOIEH

Ha OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3HUIIHH
JIPYTOro 4eJI0BEeKa

HAaY4YHOI'O IIO3HaHUus, UCIIOJIb3YCMbBIX B OHOJIOTUH: Ha6J'IIO,I[eHI/I$[
" OomMcCaHus KUBBIX CHCTCM, IIPOLCCCOB U ﬂBHeHHﬁ; oprannu3anvun

n  IIPOBCACHUA OHOJIOrUYECKOI0 OKCIICPUMCHTA, BbIABHUIKCHUA
THUIIOTC3, BBIABJICHUA 3aBUCHUMOCTH MCKOY HCCIICAYCMbIMU
BCIN4YNHaMU, 00BsACHEHHS IMOJIYYCHHBIX PE3yJIbTaTOB

U (QOpMYIHPOBAHUS BBIBOJIOB C HCIOJIB30BAaHUEM HAYUYHBIX

HOHHTHﬁ, Teopnﬁ K 3aKOHOB




OK 07.
ConeilicTBOBaThL
COXPAHECHUIO
OKPYKaroIle CpeJibl,
pecypcocOepexeHuIo,
MPUMCHSTH 3HAHUS
00 U3MCHCHUH
KJIUMaTa, MPUHIUITBI

JInuHOCTHBIE pE3yJbTaThl JOJKHBI OTpaxaTb B
YacTH: 9KOJIOTUYECKOTO BOCIIUTaHMS: -
Cc(OPMHPOBAHHOCTh ~ JKOJOTMYECKOW  KYJBTYpBI,

MIOHUMAHUE BIIMSHUS  COLMAIbHO-3KOHOMHUYECKHUX
MPOLECCOB HA COCTOSHUE NMPUPOJHON M COLMAIBHOMN
Cpelbl,  OCO3HaHWE  TJI00ANIbHOIO  Xapakrepa
HKOJIOTHYECKUX MPOOIIeMm;

- INTAHUPOBAHUE U OCYLIECTBICHUE ACHUCTBUI

ITP6 5. IlpuoOpereHUe OMbITA MPUMEHEHUS OCHOBHBIX METO/OB
HAYYHOTO TIO3HAHUS, HCIOJIb3YEMbIX B OHOJOTMH: HAOIIOIACHUS
Y OMHCAHUS KUBBIX CHCTEM, TIPOIIECCOB U SBJICHHIA; OpraHu3aluu

n IPOBCACHUA OHOJIOrMYECKOI0 OKCIICPUMCHTA, BBIABHXKCHUSA
THUIIOTCE3, BBIABJICHUA 3aBHUCHUMOCTH MCKOY HCCIICAYCMbIMU
BCINYNHaAMU, 00BACHEHHUS IMOJIYYCHHBIX PE3yJIbTAaTOB

u  (hopMyIHpOBaHUS BBIBOJOB
MOHSITUH, TEOPUI U 3aKOHOB.

C HCIIOJIb30BAHHUCM  HAYYHBIX

OepexIINBOro B OKpyXXaromieil cpene Ha ocHoBe 3HaHus wnened | [IP6 6. CopMupoBaHHOCTH yMEHHUS BBIACIATH CYIIECTBEHHBIC

IIPOU3BOJICTBA, YCTOMYHMBOT'O Pa3BUTHUs YEJIOBEUECTBA; IIPU3HAKA  BUPYCOB,  KJIETOK  NPOKApMOT W  DYKApHUOT;

3P PEeKTHBHO - aKTUBHOE HENpUATHE JIEHCTBUI, IPUHOCSIINUX BPEA | OAHOKIETOYHBIX

JEICTBOBATH OKpYXarolleu cpene; U MHOIOKJETOYHBIX  OpPraHM3MOB, BHJIOB, OHOIr€OLEHO30B

B Ype3BbIYANHBIX - yYMEHHE TPOTHO3UPOBATh HEOJArONMpHSATHBIC | ©  JKOCHCTEM; OCOOEHHOCTH TpOLEcCCOB OOMEHa BEUIeCTB

CUTyalHUsAX 9KOJIOTUYECKHUE TMOCIEICTBUS NPEANPUHUMAEMBIX | U MPEBPALICHUs HEPTUM B KIETKe, (POTOCHHTE3a, IIACTUYECKOIo
JeHCTBUH, IPeIOTBpALLATh UX; U DHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
- pacIIMpPEHHUE OIBITA NEATEIBHOCTH IKOJOTUYECKON | OIUIOAOTBOPEHHUS, DPA3BUTUS U PA3MHOXKEHMS, WHIMBHIYAIBHOTO
HaIpPaBJIEHHOCTH. pa3BuTHs oOpraHu3Ma (OHTOTeHe3a), OOphOBI 3a CyIIECTBOBAHHE,
MertanpeameTHble pe3yabTaThl 10JKHBI OTPaXaTh: €CTeCTBEHHOTO 0TOOpa, BUI000pa30BaHUs, MPHCIIOCOOICHHOCTH
OBnajeHue yHHMBEPCAJIbHBIMU KOMMYHHKAaTHBHBIMU | OPIaHU3MOB K cpelie OOMTaHUs, BIUSHHUS KOMIIOHEHTOB 3KOCHCTEM,
JIEHCTBUSIMU: AQHTPOIIOI€HHBIX U3MEHEHUH B DKOCUCTEMAX CBOEY MECTHOCTH,
0) COBMeCTHas JEATEIbHOCTD: KpYTOBOPOTa BEIIECTB U MpeBpallleHUe SHEPTHH B buocdepe.
- TMOHMMaTh U wucHoib3oBaTh npeumymiectsa | [IPO 7. CdopMupoBaHHOCTb YMEHHS HPUMEHSATH IOJTy4YEHHbIE
KOMaHIHOW M UHAMBUyaTbHON paboThI; 3HaHUS JUIg OOBSICHEHUs] OMOJOrMYECKMX IMPOLIECCOB M SIBJICHUH,
- TNpUHUMATh UEJIH COBMECTHOW JEeATENBbHOCTH, | JUIsl MPUHATUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHOM >KHU3HU
OpPraHU30BBIBATH U KOOPAWMHUPOBATH IEHCTBUS C Lenblo obecrieueHust 6e30MaCHOCTH CBOETO 37I0POBbsS M 3/10POBbSI
[0 €€ JOCTHWKEHUIO: COCTaBIATh IUIaH JIEMCTBUH, | OKPY)KAIOLIUX JIIOJEH, COOMI0OJEHUs 370pOBOro o00pasza KHU3HHU,
pacnpenensiaTs pojad C YYETOM MHEHMH yYaCcTHUKOB | HOPM IPaMOTHOIO IOBEACHMSI B OKPYIKAIOLIEH NMPUPOIAHON CpEIE;
00Cy’XJ1aTh pe3yIbTaThl COBMECTHOM pabOTHhI MMOHMMaHWEe  HEOOXOJAMMOCTH  HUCHOJb30BAaHUS  JOCTHUKEHHM

COBPEMEHHOW OHOJIOTMM W OWMOTEXHOJIOTUH Ui PaLMOHAIBHOTO
IPUPOIONOIB30BaAHUS

K 1.1. JlmuHOCTHBIE pe3ynbTaThl JOKHBI oTpaxkath B | [IP6 9. CdhopMupoBaHHOCTH yMEHHH KPUTHYECKH OIICHUBATH

JIOKyMEHTHPOBATh YacTU: TPYJOBOTO BOCITUTAHMUSL: nHpopManuio  OHWOJIOTMYECKOTO  COJAEp)KaHUs, BKIIOYAIOUIYIO

MH(QOKOMMYHHUKALNOH | - TOTOBHOCTH K TPYAy, OCO3HAHHME IEHHOCTH | IICEBJOHAYYHBIE 3HAHMS M3 PA3IMUYHEIX HCTOYHHKOB (CpEnCTBA

HBIX CUCTEM U UX

MacTepcTBa, TpyAo0tooue;

MaccoBod  MHGpOpMalMK, HAYYHO-TIOMYJISIPHbIE  MaTepHalbl);




COCTaBJIAIOIINUX B
MMpoueCcCC HAJIAAKU U
SKCILTyaTalluu

- TOTOBHOCTHP K  aKTHUBHOM  JI€ATSILHOCTH
TEXHOJIOTHYECKOM M COLIMAJIbHOM HAaIPABICHHOCTH,
CIIOCOOHOCTH WHHIMUPOBATb, IJIAHUPOBATH
Y CaMOCTOATENIBHO BBINOJHATH TAKYIO J€ATEIIbHOCTD;
- MHTEpeC K pa3IudHbIM chepam npodhecCHOHATBLHOM
JIeITEeIILHOCTH.

MeranpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKaTh:

OBnanenue YHUBEPCAJIbHBIMU yueOHBIMU
MIO3HABATEIbHBIMU ACHCTBHUSIMH:

a) 6a30BbIC JJOTUYECKUE CHCTBHS:

- CaMOCTOSTENILHO bopMyITHpOBaTH u
aKTyaJIM3UpoBaTh MpoOJEeMy, paccMaTpUBaTh ce
BCECTOPOHHE;

- yCTaHaBIMBAaTh  CYNICCTBEHHBIH  IpPHU3HAK

WIA OCHOBAaHHUS IS CpPaBHECHHS, KJIACCUPUKAIH
1 0000IIIEeHH;

- ONpeAeNsATh IeNU  JICATEILHOCTH,
napaMeTpsl U KPUTEPUHU UX JOCTUKCHHUS,
- BBIABJISITH 3aKOHOMEPHOCTH U TPOTHUBOpPEUHS B
paccMaTpUBaEMBbIX SBJICHUSX;

- BHOCUTb KOPPEKTMBbI B [EATE/IbHOCTb, OLEHMBATb
COOTBETCTBME PE3Y/IbTATOB LE/ISM, OLEHMBATb PUCKM
NoCNeacTBUN AeATeIbHOCTY;

0) 0a30BBIC UCCIIETOBATEIIbCKUE ACHCTBUSA:

- BJIAJETh HaBBIKAMU Y4YeOHO-HCCIIETOBATEIBCKOM
U MPOCKTHOW JICSITETFHOCTH, HABBIKAMHU Pa3pPEIICHHS
npo0Jem;

- BBIBIATH  NPUIUHHO-CIICJICTBCHHBIC  CBS3H
W aKTyaJu3upoBaTh 3ajJady, BBIJIBUTATh THIIOTE3Y
€¢  pelIeHHs,  HaXOJWTh  apryMEHTBl  JUIs
JTOKA3aTeIbCTBA CBOMX YTBEPXKACHHM, 3a7TaBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

3aJaBaTb

WHTEPIPETUPOBATH TUYECKHUE ACIIEKThI
HCCIIeOBaHUI
B  Ouonoruu,
r100aIbHBIC
¢dbopmupoBaTh

110 OTHOIICHHUIO K HUM CO6CTB€HHYIO IIO3UIIHIO.

OHMOTEXHOJIOTHU;
POOIeMBI

MEIUIIMHE,
9KOJIOTUYCCKHE

COBPEMEHHBIX

paccMmarpuBaTh
COBPEMEHHOCTH,

I[TP6 10. CdopmMupoBaHHOCTH YMEHHH CO37aBaTh COOCTBEHHBIC
MUCHbMEHHBIE M YCTHBIE COOOIICHHS HAa OCHOBE OHMOJIOrMYECKOU
nHPOPMAIIMU U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh

MOHATUMHBIN annapaT OuoJorun




- QHAIM3HUPOBATh IIOJYYEHHBIE B XOJE€ pEUICHUS
3a1a4n  pe3yJIbTaThl, KPUTUYECKH OLICHUBATb WX
JIOCTOBEPHOCTb, IIPOTHO3UPOBATh WU3MEHECHHE B
HOBBIX YCJIOBHSIX;

pa3pabaThIBaTh IJIaH peIIeHUs MPoOIEeMbl C YIeTOM
aHanusa UMEIOIINXCS MaTepUATbHBIX u
HEMaTepHaJIbHBIX PECYPCOB;

-- YMETb IIEPEHOCUTh 3HAaHUA B II03HABATCIIbHYIO
U IPAKTUYECKYI0 00J1aCTH KHU3HEACSITEIbHOCTU




2. CTpyKTYypa M coJep:xkaHue 0011e00pa3oBaTeIbHON JUCIMILUIHHbI

2.1. O0beM TUCHUIUIMHBI U BUABI Y4eOHOH padoThI

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMBbI JHCHUIINHBI 130
B T. 4.:

TEOPETHYCCKHUE 3aHATHS 34
MIPaKTUYECKHUE 3aHATHS 54
1ab0paTOPHBIE 3aHATHS 16
KOHTPOJIbHBIE pabOTHI 6
OcHoBHOE conep:kanme’ 110
IIpodeccnonaILHO OPHEHTHPOBAHHOE COlepKaHne” 42
IpomexkyTounas arrecranus ° ( 2 cemecTp —9K3amen; 1 cemecTp- 18/2

KOHTpOJIbHAsE paboTa)




2.2. TemaTu4eCKHH IJIAH U COAEPKAHUE NUCHUILIUHBI «bHosOrN»

HaumenoBanue Conep:kanne y4e6HOro Marepuaja (OCHOBHOE M MPO(heCcCHOHAIBLHO OPHEHTHPOBAaHHOE), Oo0bem | Popmupyembie
pa3/iesioB M TeM JIa00pATOPHBIE U NPAKTHYECKHUE 3AHATHS, NIPUKJIAJAHON MOAYJ/Ib (IPH HAJMYHH) 4YacoB | KOMIIETEHUMH
1 2 3 4
OCHOBHOe co/Iep:KaHue
Pa3nen 1. buoJsiorus kak Hayka 2
Tema 1.1. | Conep:xkaHue y4eOHOIr0o MaTepHaJia 2
buonorus B | buonorust — Hayka o XuBoW mnpupoae. CBsi3u OMOJOTMH C OOLIECTBEHHBIMU, TEXHUYECKUMHU U OK-01. OK-02
CUCTEME HayK JIPYTMMH €CTECTBEHHBIMU HayKaMu, Gpuiiocodueid, peaurue, 3STHKON, SCTETUKON U mpaBoM. Poib OK-0 4’ OK-07,
Ouosiornu B (OPMHPOBAHUU COBPEMEHHON HAy4YHOH KapTWHBI Mupa. Cuctema OMOIOTHYECKUX ’
HayK.
Metoapl 1MO3HaHUS KUBOW MPHUPOAbI (HAONIOIEHUE, HKCIEPUMEHT, OIMCAaHUE, W3MEpPEHUE,
KkiaccuduKalus, MoJIeIUpOBaHNE, CTATUCTHUECKas 00paboTKa JaHHbIX)
Paznea 2. 7KuBble cucTeMbl U UX OPraHU3alus 2
Tema 2.1. OO6mas | Coneps:xkanne y4eOHOro MaTepHaJIa 2 OK-01, OK-02,
XapaKTepUCTHKA XKussie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTINYHE KUBBIX CHCTEM OT OK-04, OK-07
KU3ZHU HeopraHuyeckoi npuposl. CBoMCTBAa OMOCUCTEM U UX pa3HOOOpasHe.
YpoBHU OpraHuzanuu OHMOCHCTEM: MOJIEKYJISIPHO-TE€HETUYECKUI, KJIETOYHbIN, OpraHU3MEHHBIH,
MOMYJIAIMOHHO-BUIOBOM, SKOCHCTEMHBIH (OMOreoneHoTuYeckuii), 0uochepHsblIi
Pa3nen 3 Xumunuecknii cocTaB M CTPOEHUE KJIETKH 6
Tema 3.1. Coaepxanue y4eOHOIro MaTepuasa 2
XUMUYECKUI XHUMUYECKUHN COCTaB KJIETKU. XUMHUUYECKUE DJIEMEHTBI: MAaKPO3JIEMEHTBI, MUKPO3JIEMEHThL. Bosa u
COCTaB KIIETKH. | MUHEpaJbHble BemlecTBa. DyHKIMM BOABI M MHHEPAIbHBIX BellecTB B KieTke. llomnepxanue OK-01, OK-02,
Bona OCMOTHYECKOTO Oananca OK-04, OK-07
H MUHEPAIBHBIC | [IpakTH4YeECKOe 3aHSITHE 2
BCIIECTBA Ne 1 «buonornyeckas poJib MHHEPAJbHBIX BEIIECTB B OO0ECIEUEHUU >KU3HEAEATEIbHOCTH
OpPraHU3MOB, MTPOSBIICHUS AMcOaTaHCa MUHEPATIBHBIX JIEMEHTOB)
Tewma 3.2. Coaeprxkanue y4eOHOIro MaTepuaJa 2




buonornuecku
BayKHEIC
XUMHYECKHE
COCTMHEHHUS

benku. CocraB u cTpoeHue OeaKOoB. AMHUHOKHCIOTHI — MOHOMEphl OenkoB. Hesamenumsbie u
3aMEHUMbIC AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. YPOBHH CTPYKTYpPbI OEJIKOBOH MOJIEKYJIbI
(mepBUYHAas, BTOPUYHAS, TPETUYHASL M YETBEPTUYHAS CTPYKTYypa). XUMHUUECKUE CBOICTBA OEJIKOB.
buonornueckue GyHKIIUNA OEITKOB.

depMeHThI — Ononornueckue katanu3aTopsl. CTpoeHue GpepMeHTa: akTUBHBIN IIEHTp, CyOcTpaTHAs
cneunpuyHocts. Kodepmentsl. Buramunbl. Omnuuuss (QepMEHTOB OT HEOPraHMYECKUX
KaTaJIM3aToOpOB. YTJIEBOABL: MOHOCAaxapHbl (II0OK03a, pu0d03a M Je30Kcupud03a), Jucaxapuibl
(caxapo3a, JaKkTO3a) M IoJUcaxapuibl (Kpaxmaj, IJIMKOTeH, LeJuIoi03a). buonornueckue
¢byHkuun yrineBonoB. Jlumuael: Tpurimuepunsl, (ocdonaumuas, crepounsl. I 'mapoduiabHO-
rusipodoOHbIe cBoOcTBa. bruonornueckue ¢yHkuuu junuaoB. CpaBHEHHE YIJIEBOJIOB, OCJIKOB U
JIUIHUI0B KaK UCTOYHHUKOB SHEPTHUU.

Hyxneunossie kucnorsl: JIHKu PHK. Hykneotuasl — MOHOMeEpBI HyKJIEHMHOBBIX KACIO0T. CTpoeHue
u ¢pynkuuu JJHK. Ctpoenue u pynkipu PHK. AT®: crpoenne u dyHKIuu

IlpakTH4YecKkue 3aHATHSA

Ne 2 «Omnpenenenue BuramuHa C B IPOJyKTax MUTAHUS»

i «OnpeneneHne Haluuus KpaxMana B IPOyKTaxX MUTaHUsS» (Ha BBIOOp MpPEIoaaBaTess).
«'uppodumnbHO-THAPOGHOOHBIC CBONMCTBA JTUITHIOBY

nin «/3yueHue KaTaauTHUEeCKON aKTUBHOCTU (PEpMEHTOB (Ha MpUMeEpEe aMUiIa3bl WM KaTanaas3bl)»
(Ha BeIOOp mpenoaaBatesis).

Tema 3.3.
CrpyKTypHO-
(GyHKIMOHATIbHAS
OpraHu3anus
KJIETOK

Conepxanue y4eGHOro MaTepuajia

[Mutonorus — Hayka o kierke. Kiietounas teopusi — npumep B3aMMOAEHCTBUS HaeH U (aKTOB B
Hay4YHOM IT03HaHUHU. MeTO bl H3yUYEHHUsI KIIETKU.

Knerka kak mnenoctHas xwuBas cucrema. OOmMe NpU3HAKKM KIIETOK: 3aMKHYyTas Hapy’KHas
MeMOpaHa, mosiekyinbl JJHK kak renerndeckuii annapar, cuctema cuHTe3a Oernka.

Tunbr  kieTok:  dykapuoTHUeckas M mpokapuoTudeckas.  OcoOEHHOCTH  CTPOCHHS
npokapuoTuyeckoil kierku. Knerounas crenka Gakrepuil. CTpoeHHE 3yKapHOTUYECKOW KIIETKH.
OCHOBHBIE OTJIMYMS PACTUTENILHOW, )KUBOTHOM M TpuOHON KieTkH. [IoBepXHOCTHBIE CTPYKTYpPbI
KJIETOK— KJIETOYHAs CTEHKa, TJIMKOKAIMKC, X QyHKuH. [lnazmarnyeckas MeMOpaHa, ee CBOICTBa
U QYHKIUU.

[urtomnnazma u ee opranouasl. OgHOoMeMOpanHbie opraHouabl kietku: JIIC, ammapar ['onbmku,
nm30coMbl. [IoayaBTOHOMHBIE OpraHOMABI KIJIETKW: MUTOXOHAPUH, InacTuabl. IIpoucxoxnenue
MUTOXOHJpUI M TuiactuA. Buapl mmactun. HememOpanHble OpraHouibl KIETKHA: PUOOCOMBI,
KJICTOYHBIN LIEHTP, LICHTPUOJIH, PECHUYKH, KI'YTUKU. DYyHKIIMN OpraHOUI0B KIIETKHU. BritoueHus.
SAnpo — perynatopHbiii neHTp kieTkd. CTpoeHue sapa: siaepHas o00Ji0uKa, KapHoIlIa3zMa,




XPOMATHUH, SAPBIIIKO. XPOMOCOMBI. TPaHCIIOPT BELIECTB B KIIETKE

IIpakTHyeckue 3aHATHS

Ne 3 «Crpoenmne kinerku (pacTeHHs], KUBOTHBIC, TPHUObI) M KJIETOYHBIC BKIIOYEHHUS (Kpaxmal,
KapOTUHOUBI, XJIOPOILJIACThI, XPOMOILIACTHI)» (Ha BBIOOD IIperoiaBaTes)

nnn «/3ydyeHue cTpoeHus KJIETOK DPACTEHUM, UBOTHBIX M OakTepuil IOJ MMKPOCKOIOM Ha
TOTOBBIX MUKpPOIIpENapaTax U UX OMMCAHUE).

Ne 4 «[IponuriaeMocTs MeMOpaHbl (TIA3MOJIH3, JISTIA3MOITU3)»

Pazgen 4. JKuzHeneaTeJbLHOCTL KIETKH

Tema 4.1.

OoMmen BELIECTB
51 IIPEeBpAICHIE
SHEPrUu

B KIIETKE

Coaep:xaHue y4eOHOro MaTepHaJia

OOMeH BemecTB, WM METabO0IU3M. ACCHUMIUIAIMS (TUIACTUYECKHH OOMEH) M JUCCHUMIIISIIUS
(oHepreTHyeckuii OOMEH) — JBE CTOPOHBI EIMHOTO Tmporecca MeTabonu3Ma. Poib 3aKOHOB
COXpaHEHHs BEIIECTBA W HHEPrMM B IOHMMAHWHM MeTaboim3Mma. Tumel OOMEHa BeIEeCTB:
aBTOTpOGHBIN U TeTepoTpodHbIA. Posib (hepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUN YHEPTHU B
KJIETKE.

®otocuntes. CeroBas u TeMHOBas (azbl poTocunHTesa. Peakumu porocunTesa. DPPeKTHBHOCTD
¢dorocunTe3a. 3HaueHue (QoTocHMHTE3a IS JKM3HM Ha 3emuie. BiumsHue ycnoBuili cpenbl Ha
(oToCHHTE3 U CITOCOOBI MOBBIIICHHUS €TO MPOYKTUBHOCTH y KYJbTYPHBIX PACTEHHH. XEeMOCHHTES.
XeMOCHHTE3upyoIe 0aKkTepun. 3HAYCHHE XEMOCHHTE3a [T KU3HH Ha 3emIe.

DOHepreTndyecknii oOMEeH B KieTKe. PacmieruieHne BemecTB, BBIJCICHHE W aKKyMYJHpPOBAaHHE
SHEPrUM B KIJETKE. OTalbl 3HEepreTudyeckoro odmeHa. I'nmukonu3. bposkeHue u ero BUABL
KucnoponHoe okucineHve, wiM KiIeTouHoe JbixaHue. OkuciautenbHoe (ochopuaupoBaHue.
O PexkTUBHOCTD HIHEPTETHUECKOr0 0OMEHa

Tema 4.2.
Buocuunres Oenka

Conepxanue y4eGHOro MaTepuaja

Peakiiun mMaTpuuHoro cuHTtesa. I'eHetnueckas uHdopmanus u JIHK. Peanuzanus renernueckoit
nH(popMaluy B KJIeTKe. [ eHeTuuecKkuii Ko M ero cBoicTBa. TpaHCKPUIIINUS — MaTPUUHBIN CUHTE3
PHK. Tpancnsauust — 6uocunTte3 Oenka. Drtambl TpaHcasanuu. KoaupoBanue aMHHOKUCIOT. Poib
pubocom B OmocuHTEe3€e Oenka

HpaKTI/I‘{eCKOB 3aHATHE

Ne 5 «Pemienue 3ala4 Ha ONIPCACIICHUC IMTOCIICAOBATCILHOCTU HYKJICOTHIOB)

Tema 4.3.

Coaep:xxanue yueOHOIro MaTepuaJia

OK-01, OK-02,
OK-04, OK-07




Bupycsl

Hexnerounsie (opmbl xu3Hu — BUpychl. Mcropusi otkpeitusi BupycoB (. M. VBaHOBCKMIA).
OcoOeHHOCTH CTpPOEHHMsl M JKU3HEHHOIro LuKiIa BUpycoB. bakrepuodaru. bonesnu pacrenuii,
KUBOTHBIX M YEJIOBEKAa, BBI3bIBaGMblCe BUpycaMmu. Bupyc mmmynoxpedpurmura yenoeka (BUY) —
Bo30yautens CITN/Ia. ITpodrmakTuka pacpocTpaHeHus BUPYCHBIX 3a00J1€BaHUN

Pasnea 5. PazMHokeHHe M HHAUBHYAIbHOE Pa3BUTHE OPTAHU3MOB 10
Tema 5.1. Conep:xanue yueOHOro MaTepuaJia 2
KusneHHpli LUK | KieTOYHBINA UK, WK KU3HCHHBIA MUK Ki1eTkH. MHTepdasza u muto3. IIporecchl, mpoTeKarume
KJICTKH B wuHTepdasze. Permukanms — peakmuss marpuuHoro cuHTe3a JIHK. Ctpoenue xpomocow.
XpOMOCOMHBII Ha0Op — KapuoTull. JIMIUIOMAHBIA W TalJIOWIHBI XPOMOCOMHBIE HaOOPBHI.
Xpomarusl. Lluronornyeckne OCHOBBI PA3MHOXKEHUS U MHIMBUAYaJILHOTO PA3BUTHUS OPraHU3MOB.
Henenue kietku — muro3. Craauum murosa. [lpouecchl, mpoucxoasiiue Ha pasHbIX CTAIUAX
MuTO3a. bruonoruueckuii cMpica Muto3a. Ilporpammupyemast rudenb KJISTKH - alloNTo3
Tema 5.2. Coaep:xaHue y4eOHOro MaTepuaJia 2
dopmbl @opMbl pa3MHOXKEHMsI OpraHU3MOB: Oecriojioe M MojioBoe. Bujpl Gecrosioro pa3MHOXKEHMS:
Pa3MHOXKEHUS JIeTICHHE HAJBOE W TMOYKOBAaHHME OJHO M MHOTOKJIETOYHBIX, CIIOPOOOpA30BaHME, BEreTaTHBHOE
OpPraHu3MOB pa3MHOXeHue. FICKyCCTBEHHOE KIIOHUPOBAaHHE OPraHU3MOB, €r0 3HaU€HUE ISl CEJICKIUH.
[losnioBoe pasmMHOXKeHUE, ero oriauuus oT Oecnosnoro. Meio3. Craaum wmeiosa. Ilponeccsl,
npoucxojsdmMe Ha cragusax Meidosza. IloBemenume xpomocom B Meiioze. Kpoccunrosep.
buonoruueckuii cMmbicii U 3HaueHHWE MeHo3a. ['ameToreHe3 — mpouecc o0pa3oBaHUS IMOJOBBIX
KJIETOK Y JKUBOTHBIX. IlojlOBBIe Kene3bl: CEMEHHUKH M sSUYHUKU. OOpa3zoBaHHME M pa3BUTHE
MIOJIOBBIX KJIETOK — raMeT (CrepMaTo30U/1, SIHIEKIIeTKa) — criepMaToreHes u ooreHe3. OCoOeHHOCTH
CTPOEHMSI SIMLIEKJIETOK U criepMaTo3onoB. Omnonorsopenue. [lapreHorenes
Tema 5.3. Coaep:xaHue y4eOHOro MaTepuaJia 4
WupuBuayansHoe | MaamBuayanpHOE pa3BUTHE (OHTOTeHE3). OMOpHOHAIBHOE pa3BHTHE (IMOpPHOTEeHe3). DTarlbl
pa3BuTHE SMOPHOHAIBHOTO PA3BUTHUS y MO3BOHOYHBIX JKUBOTHBIX: IPOOJIEHME, racTpyIslus, OpraHOreHes.
OpPraHHU3MOB [ToctambpuoHanbHOe pa3BuTHE. THUMBI MOCTAIMOPHUOHAIBHOTO pPa3BUTHUSA: MPSAMOE, HE MPSMOE
(mmunHOYHOE). BrmsiHMe cpenpl Ha pa3BUTHE OPraHU3MOB; (AKTOPBI, CIIOCOOHBIE BBI3BIBATH
BpPOXKJIEHHBIE ypoACTBa. PocT u pa3BuTue pacteHnil. OHTOreHe3 BETKOBOIO PACTEHHUS: CTPOEHUE
CEMEHH, CTaIMU Pa3BUTHUS
Tema 5.4. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE CoJlepkaHue (CoAepKaAHNe NPUKJIATHOTO MOIYJIs) 2
Ocobennoctu Tkanu uenoBeka. CTpoeHHE OpPraHoB M CUCTEM OpraHoB 4denoBeka (DyHKIMOHaIbHAs CUCTEMaA
CTPOCHHUS opraHoB. ['omeocra3z opraHu3Ma U €ro MojjepkaHue B MPOIECcCe KU3HEAEATEIbHOCTU. 3HaUCHHE
U pa3BUTHSA IIPOSABJIEHUS Pa3ApaXUMOCTH U peryisauuu. IIponeccsl xxusHeaeaTeapHoCcTH yennoBeka. [IpuunHel
MaKpOOpraHusma HapylUIeHU  pa3BUTHUs  opraHu3MoB  Opranbl  penpoAYKIMH, CTpOoeHHEe U (YHKIUH.
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PenponyktuBHoe 31m0poBbe. HacnenctBeHHble 00Ji€3HHM, HMX TPUYMHBL U NPEIyHPEKICHUE.
Wudekunu, nepenaronigecst noJIoBbIM MyTEM, UX NpOdUIaKTHKA

HpaRTn'{ecmle 3AHATHSA

Ne 6 PazpaboTka MeHTanbHON KapThl TKAHEH, OPraHOB U CUCTEM OPraHOB MaKpOOPraHU3MOB
(uestoBeKa) ¢ KPaTKOi XapaKTEPUCTHUKON UX (DYHKIIUH.

No 7 «BupycHble u OakTepuagbHble 3a00JICBaHUS MaKPOOPTaHU3MOB (YEJIOBEK). DMUACMUICCKUN
(orm3ooTHUECKUH,  SnUHUTOTHYECKUi)  mporecc.  OOmmMe  NPUHOMOBL  UCIOJNBb30BAaHUS
JIEKapCTBEHHBIX BelecTB. OCOOEHHOCTH MPUMEHEHUsI aHTHOUOTHKOBY

Pasznen 6. HaciaeacTBeHHOCTh M H3MEHYHBOCTh OpraHu3mMoB

Tema 6.1.
3aKOHOMEPHOCTH
HaCJIEJOBAHUS

Coaep:xaHue y4eOHOro MaTepuaJia

[IpenmMer u 3amaun reHETUKH. Posib TUTOIOTUU U AIMOPUOTIOTUN B CTAHOBJICHUU T€HETUKU. Bkian
poccHHCKMX M 3apyOeXHBIX yYEHbIX B  pa3BUTHE TE€HETUKU. MeToabl TIeHETHKHU
(TubpugOTOTUYECKUiA, [IUTOTEHETHYECKU, MOJIEKYJISIPHO-T€HETHUECKHIA ). OcHoBHbIE
TeHETUYECKUE TIOHATHUS. | 'eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3yEeMas B CXeMaX CKPEIMBAHUM.
3aKOHOMEPHOCTH HACJIEI0OBaHUs TMPU3HAKOB, ycTaHoBIeHHbIE . Mennenem. MoHoruGpumaHoe
CKpeUIBaHue. 3aKOH eIWHO00pasusi TMOPUIOB MEpBOro MmokoyieHus. [IpaBuio JOMUHHPOBAHUS.
3aKoH pacilerieHus mpu3HakoB. ['unoreza yucToTel ramet. [loaHOE U HEMOTHOE TOMHUHHPOBAHHE.
JurnbpuiHoe ckpeuBaHue. 3aKOH HE3aBUCUMOI'0 HaclleJOBaHMsI Mpu3HaKkoB. L{urorenernueckue
OCHOBBI JUTHOPHUJIHOTO CKpeLIMBaHMA. AHanusupyloniee ckpeuuBaHue. lcmnonb3oBaHue
AQHAJIM3HUPYIOIIETO CKPELIMBAHUS ISl ONIpe/IeTICHHsI TEHOTUIIa OCOOH.

IIpakTHYecKHe 3aHATHSA

Ne 8 Pemienuie 3aa4 Ha onpeieJieHue BEPOSITHOCTH BO3HUKHOBEHHSI HACIIECTBEHHBIX MPU3HAKOB
Mpd  MOHO-, JH-, TIOJUTHOPUIIHOM U  AHAIU3UPYIOIIEM CKPEIIUBAHUH, COCTABIICHHE
TEHOTUIIMYECKUX CXEM CKPEIIUBAHUSA

Tema 6.2.
CuemienHoe
HacJIeI0BaHUE
MIPU3HAKOB

Conep:xxanue yueOHOro MaTepuaJia

CuernnieHHOe HacnenoBaHue mpusHakoB. Pabora T. Moprana mo cremieHHOMY HacleIOBaHUIO
reHoB. Hapymienue crernseHuss TeHOB B pe3yJibTaTe KPOCCHHTOBEpa. XPOMOCOMHAs TEOPHs
HacCJeACTBEHHOCTH. |'eHeTnueckue KapTol. ['eHeTnka mosia. XpOMOCOMHOE OINpeaeieHue IMoJa.
AyTOCOMBI H TIOJOBBIE XPOMOCOMBI. ['OMOraMeTHblE H TEeTepOraMEeTHhIE OpPTaHU3MBI.
HacnegoBanue npu3HakoB, CHEIJIEHHBIX € MTOJIOM

IIpakTuyeckue 3aHATHSA

Ne 9 Pemienue 3aad Ha ONpEAEIEeHUE BEPOSITHOCTH BOSHUKHOBEHHUSI HACJIEACTBEHHBIX MPU3HAKOB
NP CUEIJICHHOM HACJIEJOBaHUHU, COCTABICHHE T€HOTUIUYECKUX CXEM CKPEIIUBaHUs
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Tema 6.3.
3aKOHOMEPHOCTH
HN3MCHYHNBOCTHU

Coaep:xanue y4eOHOro MaTepuaJia

N3meHunBOoCTb. BHIBI M3MEHUMBOCTH: HEHACIICACTBEHHAass M HacieAcTBeHHas. Ponb cpenbl B
HEHACJICICTBEHHON M3MEHYMBOCTH. XapaKTepUCTHKAa MOJU(PHUKAIMOHHON  HM3MEHUYMBOCTH.
BapuanuonHssiil psn v BapuanuoHHas kpusas. Hopma peakuuum npusHaka. KonaudecTBeHHBIE U
KayeCTBEHHBIC IMPH3HAKUM W MX HopMma peakuuu. CBOHCTBa MOIAM(PHUKAIMOHHON HW3MEHYHMBOCTH.
HacnexncrBenHast, wiim reHoTUNHYecKast M3MeHUYNBOCTb. KoMOMHaTHBHAsE N3MEHUNMBOCTh. Meiio3 u
MOJIOBOM TMpoIlecC — OCHOBAa KOMOWHATHBHON HW3MEHYMBOCTU. MyTaliOHHAas W3MEHYUBOCTH.
Knaccudukanus MyTtanuil: reHHble, XpOMOCOMHBIE, I'€HOMHbIE. HacToTa M NPUYMHBI MyTalUi.
Myrarennsie (GaxkTopbl. 3aKOH TOMOJOTHYECKHX PSJIOB B HACIEACTBEHHOW HM3MEHUYUBOCTH
H. Y. BaBuiiosa

HpaKanecmle 3AHATHUSA

Ne 10 Pemenue 3aJla4 Ha OoIpCaACJICHUC BEPOATHOCTH BO3ZHUKHOBCHUS HACICACTBCHHBIX ITPHU3HAKOB
IIPpH Ppa3JIMYHBIX TUIIAX B38.HMOI[CﬁCTBI/I$I T'CHOB, COCTABJICHUEC I'CHOTHIIMYCCKHUX CXCM CKPCIIMBAHUSA

Tema 6.4.
I'eneTuka ueoBeka

Coaep:xanue yueOHOro MaTepuaJia

I'enetnka demoBeka. Kapuotun uenoBexka. OCHOBHBIE METOJbI T'E€HETHKH  YEJIOBEKa:
TeHEaJOTUYEeCKUI,  OJM3HEIOBBIN, I[IMTOTCHETUYECKHH, OHOXUMHUYECKHH,  MOJIEKYJSPHO-
reHeTudeckuid. CoOBpeMEHHOE ONpeIesieHHe TEHOTHUIA: TIOJHOT€HOMHOE CEKBEHHUPOBAHUE,
TeHOTUIIUPOBaHuEe, B TOoM uymcie ¢ mnomouipio [1[[P-ananmuza. HacnenctBennbie 3a0oieBaHUs
YeJIOBEKa: TeHHbIE 00JIe3HU, 00JIE3HU C HACIIEICTBEHHOUW MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHEIE
6one3nu. ComaTuueckre U reHepaTuBHble MyTanud. CTBOJIOBBIE KJIETKH. [IpUHIIUIIBI 310pOBOTO
oOpasa >KW3HHW, JMATHOCTUKH, MPOPUIAKTUKH M JIEUEHUS TE€HETHYECKUX OomezHeil. Menuko-
T€HETUYECKOE KOHCYJIbTUPOBaHUE. 3HAYEHHE MEIUWLUMHCKONM TE€HETUKH B NPEIOTBpALICHUU
Y JICYCHUH T'eHEeTUYECKHX 3a00JIeBaHU YeJIOBEKa

IIpakTHYecKHe 3aHATHA

No 11 «CocTaBneHue u aHaJIM3 POJIOCIOBHBIX YEJIOBEKa»

Pazgen 7. JBoIonMOHHAA 0MOJIOTHUSA

Tema 7.1.
OBOIIIOIMOHHAS
TeopHus

U €c MecTo B
ouooruu

Conepxanue y4eGHOro MaTepuajia

IIpennocsliku BO3HMKHOBEHMS IBOJIIOLIMOHHONW TEOPHM. DBOJIIOIMOHHAS TEOpUS U €€ MECTO B
Ouosnoruu. BiusHHe SBONIONMOHHOM TEOpUM Ha pa3BUTHE OHOJOTMM U JAPYTUX HayK.
CunerenbcTtBa 3Bomouuu. [lajgeoHTONOrMYECKHE: TOCIENOBATEIBLHOCTD IIOSBIICHUS BHIOB B
MAJICOHTOJIOTMYECKOI JIETONHCH, TIepexoiHble (hopMbl. bruoreorpaguueckue: cXoICTBO U pa3anyuue
dayH u Qrop MaTepUKOB M OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJACTBA M PA3IHUUs SMOPHOHOB
pPa3HbIX BHJIOB I03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOIMYHBIE,
PYJMMEHTapHble OpraHbl, aTaBU3MbL. MOJEKYISIpHO-OMOXMMHYECKHE: CXOJICTBO MEXaHHU3MOB
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HACJICICTBEHHOCTH U OCHOBHBIX META0OJNMYECKMX TMyTeH Yy BCEX JKHUBBIX OPraHU3MOB.
OpomonnonHass teopusi Y. JlapsunHa. I[lpennochbuiki BO3HUMKHOBEHHUS JapBUHU3MA. [[BroKyiue
CHWJIBI DBOJIIOIIMH BUIOB 10 J[apBUHY (M30BITOUYHOE PAa3MHOKEHUE MPU OTPAHUYCHHOCTH PECYpPCOB,
HeomnpeaenéHHas K3MEHYMBOCTh, 00pb0a 3a CyIIeCTBOBaHKE, ECTECTBEHHBINH 0TOOP)

Tema 7.2.
MuUKpO3BOTIOLIMS

Coaep:xanue y4eOHOro MaTepuaJia

Cunrernueckass teopus sBomonnu (CTD) m e€ OCHOBHBIE TMOJOXKEHUS. MUKPOIBOJIOIHS.
[Momynsanust Kak eIWHUIA BHJIA W IBOMIONUH. JBrkymme cuibl ((pakTOPHI)IBOJIIOLUU BUIOB B
npupoje. MyTallMOHHBINA MpolLecc U KOMOMHATUBHAs M3MEHUYMBOCTh. [lomyJsIiMOHHBIE BOJIHBI U
npeiid reno. M3omsanus u murpanus. EcrecTBeHHBINH 0TOOP — HANPaBISIOMUI (PaKTOP IBONIOLUH.
®opmbl ecrecTBeHHOro otOopa. IIpucnocoOieHHOCTh OpraHW3MOB KaK pPe3yjbTaT 3BOJIIOLUU.
[Tpumepsl mpucmocoOiieHUit y opraHu3MoB. ApomMopdo3bl W HIMOAganTamuu. Bum wu
BunooOpasoBanue. Kpurepun Buzma. OcHOBHblE (OpMBbI BHI000pa3oBaHMs: TIeorpaduueckoe,
9KOJIOTHUECKOE

Tema 7.3.
Makpo3Bosronus

Coaep:xanue yueOHOro MaTepuaJia

MakposBomrons.  Popmbl  dBoTIONMH:  (puUIeTHYecKas,

ImapajjicjibHasid. H606paTI/IMOCTL OBOJIFOIINH

JAUBCPIreHTHAd, KOHBCPICHTHAs,

HpaKTI/I‘{eCKOC 3aHATHE

Ne 12 «CpaBHenue BUAOB 110 MOPPOIOTUIECKOMY KPUTEPHUIO»
unu «Onucanue NpUcroco0JIEHHOCTH OpraHu3Ma U €€ OTHOCHTEIIBHOTO XapaKTepay

Pasnen 8. BosHnkHOBeHMe 1 pa3BUTHE »KU3HM Ha 3eMiie

Tema 8.1.
3apoxaeHue
PAa3BUTHC KU3HU

)51

Conepxanue y4eGHOro MaTepuajia

JloHay4HbIE IPEACTABIEHUS O 3apOXKACHNN KU3HU. HayuHble rUunoTe3bl BOSHUKHOBEHUS KU3HU Ha
3emsie: abuoreHes W naHcrnepMusi. XUMHUYEcKas 3BOJIOLMSA. AOMOTEHHBIM CHHTE3 OPraHMYECKUX
BELIECTB HW3HEOPTraHMYECKHX. OKCIIEPUMEHTAIBHOE TMOATBEPKICHUE XHMUYECKOW 3BOJIOLMU.
Hauanpupie ortambl  Ouwonormueckoit spomtonmu. [unoreza PHK- wmwupa. dopmupoBanue
MEMOpaHHBIX CTPYKTYp ¥ BO3HHUKHOBEHHE NPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIOLUS.
®opMHUpPOBaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emie 1o 3pam u nepuojam. Karapxeil. Apxelickas U IpoTepO30HCKasl IPbI.
[Taneozoiickasg spa u €€ MepUOIbl: KEMOPUNUCKHUN, OPJOBUKCKUNA, CUIIYPHMCKHM, 1€BOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUNM. Me30301cKas dpa U €€ NepUobl: TPUACOBBIN, IOPCKUM, MEJIOBOM.
KaliHo3oiickass 2pa W €€ mnepuoabl: MAJEOr€HOBBIA, HEOr€HOBBIM, aHTPOIOTECHOBBII.
XapakTepHucTUKa KJIMMaTa ¥ Fe0JOrMYeCKUX MPOLIECCOB

Tema 8.2.
Cucrema

Coneprxanue y4eGHOro MaTepuasia

Cucrema OpPTaHHU4YCCKOIro MUpa KaK OTPAKCHUC 3BOJIFOIIHNH. OCHOBHBIC CHCTEMATUUYCCKHE TpPYHIIbL
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OpPraHUYECKOTO
MHUpa

opranu3MoB. OCHOBHBIE 3Tallbl ABOJIOIUH PACTUTEIBHOTO M KHUBOTHOTO MHpa. ApoMopdo3bl y
pacTeHui 1 )KUBOTHBIX. [losiBiIeHUE, pacLIBET ¥ BBIMUPAHKE IPYIIII JKUBBIX OPraHU3MOB

Tema 8.3.
[Ipoucxoxaenue
YyeJIoBeKa -
AHTPOIIOTCHE3.
OCHOBHBIE CTaaUH
SBOJIIOLIUHU
YyeJIoBeKa

Coaep:xanue y4eOHOro MaTepuaJia

OBouroLMsl YeJIoBeKa. AHTPOMNOJIOrUs Kak Hayka. Pa3BuTue mpeacTaBieHUN O NMPOUCXOXKICHUU
yenoBeka. MeToabl n3ydeHusl aHTpororeHesa. CXoacTBa M pa3ivuus YelOBEKa U >KMBOTHBIX.
Cucrtematnueckoe TOJOXKEHHE 4YenoBeka. JIBmkymmue cuibl  (GakTopbl) aHTPOIIOreHe3a.
HacnencTtBeHHass WM3MEHYMBOCTH W €CTECTBEHHBIM 0TOOp. OOmIecTBeHHBbIM 00pa3 >KU3HH,
M3rOTOBJICHUE OPYAUN TpyJa, MbIIUIeHHE, peub. OCHOBHBIE CTaIMU U BETBU 3BOJIIOLMHU YEJIOBEKa:
aBCTPAJIONNTEKH, YenoBek ymeinbld, YenoBek NIpAMOXOIAUM, YenoBeK HeaHIepTAIbCKUM,
UYenoBek pa3yMHbII COBpeMEHHOro THma. HaxXoaku HMCKONaeMbIX OCTaHKOB, BpeMs
CYILECTBOBAaHMUS, 00IaCTh PacIpOCTPaHEHHUsI, 00BEM TOIOBHOTO MO3ra, 00pa3 KU3HH, OPYAHUS.
YenoBeueckue pacbl. OcHOBHbIe OoJbIIME pachl: €BpoNeouaHas (eBpas3uiickas), Herpo-
aBcTpajoujHas  (PKBaTopuaibHasl),  MOHTOJIOMAHAs  (a3MaTcKo-amepukaHckas).  YUepTsl
IPUCIIOCOOIEHHOCTH MPEICTaBUTEIeH YeTI0BEYECKMX pac K yCIOBUSM CyLIeCTBOBaHUA. EMUHCTBO
yenoBeyecknx pac. Kputnka pacusma

IlpakTH4YecKkue 3aHATHSA

Ne 13 «Bpems u myTu paccesneHus 4elloBeKa o IJIaHETe»
wm «lIpucnocoGneHHOCTs YeloBeKa K pPa3HbIM YCIOBHSIM cpenbl. BiusiHEe reorpaduveckoit
cpebl Ha MOP(OJIOTHIO U (PU3UOJIOTHIO YEJIOBEKa»

Pazzien 9. Oprann3mMbl H OKPY’KaK0Ias cpeaa

Tema 9.1. Coaep:xaHue y4eOHOro MaTepuaJia
Okonorus KaK | DKOJOrus Kak HaykKa. 3ajadyd W pas3feibl dKOJIOrMH. MeTonbl KOJOTHYECKHMX HCCIIECJOBAHMM.
HayKa. Cpenpl | DKOJIOrHYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeoBeka. Cpebl OOMTaHUsI OPraHU3MOB: BOJIHAS,
KHU3HU. Ha3eMHO-BO3/lyIlIHAsi,  IOYBEHHAas,  BHYTPHOPraHU3MEHHas.  OKOJIOTHYeCKHe  (aKTOpBHI.
DKOJIOrH4ecKue Knaccudukanusa skonmormdyeckux QaxTopoB: aOMOTHYECKUE, OMOTHYECKHE M aHTPOIOICHHBIE.
(bakTopsl JlelicTBUE SKOJIIOTHYECKUX (PAKTOPOB HA OPraHU3MBI
AbGunotnyeckue (akTopbl: CBET, TeMIleparypa, BiaxHocTb. Doronepuonusm. [Ipucnocodbnenus
OpPraHu3MOB K JIelicTBHIO abHOTHYECKHX (haKTOpPOB. BHogornueckue puTmesl.
buotnueckue ¢dakTopel. Buabl OMOTHYECKMX B3aWMOJCHCTBUN: KOHKYPEHITUS, XHUIITHHYECTBO.
[TapazutusM, MyTyanau3M, KOMMEHCAJIM3M (KBapTHPAaHCTBO, HaXJIEOHMYECTBO), aMEHCAJIH3M,
HeHTpamu3M. 3HaueHue OWOTHMYECKMX B3aMMOJCHCTBHI M CYLIECTBOBaHMS OPraHHW3MOB B
IPUPOJHBIX COOOIIECTBAX
Tema 9.2. Coaeprxanue y4eOHOro MaTepuaJa
OKOJIOrn4ecKue OKOJIOTMYECKHE XapaKTEPUCTUKU Monyyssuuu. OCHOBHbBIE MTOKA3aTEIM MOMYJISLHUNA: YUCIEHHOCTD,
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XapaKTePUCTUKH IUIOTHOCTb, POXKAaEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpanus. JJMHaMUKa YUCICHHOCTHU MOIYJISALUH
HOMYJIALUU U e€ peryJssims
IIpakTHyeckoe 3aHATHE 2
Ne 14 «Ilopcy€t NI0THOCTH MONYJISILUMI pa3HbIX BUJIOB PACTEHUI»
Paznea 10. CooduiecTBa 1 AKOJIOrH4eCKHe CUCTEMBbI 14
Tema 10.1. Conep:kanue y4eOHOT0 MaTepHuaJia 2
CoobmrecTBa CoobmiecTBo opranu3mMoB — OuoneHo3. CTpyKTyphl OMOIIEHO3a: BHIOBasi, MPOCTPAHCTBEHHAs,
OpraHU3MOB, Tpoduyeckas (rumieBas). Bunbi-noMmuaanTel. CBsi3u B OHOIIEHO3E.
9KOCHUCTEMBI Okonorndyeckue cuctembl (3kocuctemsl). Ilonarme 00 sKocucremMe U OHOTEOIEHO3E.
@DyHKIMOHAIBHbIE KOMIIOHEHTBl ~ 3KOCHUCTEMBI:  MPOJIYLEHTbI, KOHCYMEHTBI, PEIyLEHTBHI.
KpyroBopoT BeliecTB M MOTOK B3HEpPruum B d3Kocucreme. Tpoduueckue (MUILEBbIE) YpPOBHU
skocucteMsl. [Iumesslie 1ienu u cet. OCHOBHBIE MTOKAa3aTEIN 3KOCUCTEMBL: OMoMacca, IPOAyKLH.
DKOJIOTMYECKHE MUPaMUJIbl: MPOAYKIUH, YHCIEHHOCTH, Ouomacchl. CBOMCTBA HSKOCHUCTEM:
YCTOMUYUBOCTB, caMoperyJisinus, pazputue. Cykueccus
IIpakTHyecKue 3aHATHA 2
Ne 15 Pemenue npakTHKO-OpHEHTHPOBAHHBIX PACUETHBIX 33JaHUN HAa COCTaBJICHUE TPOHUIECKUX
1eneu, nupamuJi OMoOMacchl ¥ SHEPruM, NEPEHOCY BELIECTBA M SHEPTHH B SKOCUCTEMAX
Tema 10.2. Coaep:xaHue y4eOHOro MaTepuaJia 4 OK-01. OK-02
[Tpuponusie [IpuponHble  dKOCHCTEMBI. JKOCHCTEMBI peKk M 03€p. OKocucTeMa XBOWHOTO — WIIM OK-0 4’ OK-07,
HKOCHUCTEMBI [IMPOKOJIMCTBEHHOTO Jieca. AHTPOIIOT€HHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBL. Y pPOOIKOCHCTEMEI. HK,’ 11
buonoruyeckoe u xo3s1iicTBEHHOE 3HAUEHHE arpo’KOCUCTEM U ypOoskocucTeM. buopasHoobOpasue )
Kak akTop ycToiunBocTH 3kocucTeM. CoxpaHeHrne OMOJI0rHYeCcKOro pa3HooOpasus Ha 3emiie
Tema 10.3. Coaepxkanue y4eOHOro MaTepuasa 2
buocdepa — VYuenue B. W. Bepnaackoro o Ouochepe. I'panunibl, coctaB u cTpykrypa omocdepsl. XKupoe
rino0anbHas BeliecTBO U ero pyHkuuu. OcobeHHOCTH OMocdephl Kak rI00aabHON IKOCUCTEMBI. JIMHaMU4ecKoe
JKOCUCTEMA 3eMIIM | paBHOBECHE M oOparHasl CBsi3b B Onocdepe. KpyroBopoTsl BemecTB 1 OMOTCOXUMHUSCKHE ITHKITBI
9JIEMEHTOB (yTJepo/ia, a30Ta). 30HaIbHOCTh OHMocepbl. OCHOBHBIE OMOMBI CYIIH
IIpakTnyeckue 3aHATHSA 2
Ne 16 Pemenune mnpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 3aJad Ha ONpeeNIeHHE IUIOLaIu
HACAKACHUH Il CHIDKEHHS] KOHIIEHTPAIMH YTJICKUCIOTOo ra3a B aTMoc(hepe CBOEro pernoHa
IPOKUBAHUS
Tema 10.4. IIpogeccnoHaTIbHO OPHEHTHPOBAHHOE COJIeP:KaHMe (CoiepKaHue MPHUKJIATHOT0 MOAYJIsT) 4
Bnusuue UYenoBeuecTBO B Ouocdepe 3emian. AHTPOINOT€HHble H3MEHEHUs B Ouocdepe. ['mobanbHbIE
aHTPOIIOT€HHBIX sKoJioruueckue  mpobsemsl.  CocyliecTBOBaHHWE MpHpOJbl M yenoBeuecTBa. CoxpaHeHue




¢bakTopoB Ha
ouochepy

Oropa3zHooOpa3msi Kak OCHOBAa yCTOHYMBOCTH Ouocdepbl. OCHOBAa palMOHATBHOTO YIPABICHUS
MPUPOJHBIME PECYPCaMH M X MCIOJIb30BaHKe. JIOCTHKEHHUST OMOIOTHH U OXpaHa MPUPOIbI

HpaKaneCKoe 3aHATHE

No 17 «BnusiHue Mpou3BOACTBEHHBIX (PAKTOPOB HAa OPTraHW3M YEJIOBEKA
unu «PelieHne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN

KonTposbHas padora

N

Tema 10.5.
Biusane
COLIMAILHO-
DKOJIOTHYECKUX
¢bakTopoB

Ha 3JI0POBBE
YyeJIoBeKa

HpO(l)CCCI/IOHaJILHO OPUCHTHPOBAHHO€ COACPKAHUC (couepmalme IMPUKJIAAHOTO MOI[y.]'IH)

310poBbe U €ro cocraBisironiue. PakTopbl, IMOJIOKUTEIBHO M OTPULATEIBHO BIMSIOIIME Ha
opraHusM 4ejoBeka. IlpoOiemMa TEXHOTEHHBIX BO3JCHCTBUH Ha 3I0pOBbE  YeNOBEKa
(2MEeKTpOMarHUTHbBIE TMOJISA, OBITOBAasE XUMHS, W30BITOYHBIC IIYMbl, paAHAlMs U T.I.). AJantanus
opraHu3Ma 4YeinoBeka K (akropam oOkpyxkatomend cpensl. [lpuHmmner  popMupoBaHUs
310poBbecOeperaroliero nopeaeHus. Pundeckas aKTUBHOCTb U 370pOBbe. ['pymmbl 370pOBBS.
OcHoBbI 3akayinBaHus. bruoxumuyeckue aclekTsl pauroHaibHoro nutanus. [Ipasuna 6e3onacHoro
UCIIONIb30BaHUsl OBITOBBIX TNPUOOPOB M TEXHHUUECKHX ycTpoiicTB OBlajeHHe MeEToJaMu
OTIpE/ICTICHUs]  MMOKa3aTeleii yMCTBEHHOH pabOTOCIIOCOOHOCTH, OOBSICHEHHUE IIOTYYCHHBIX
pe3ynbTaTtoB U (GOPMYIUPOBAHHE BHIBOJOB (MUCHMEHHO) C MCIOJIB30BAHUEM HAyYHBIX MOHSTHUH,
TEOpHU U 3aKOHOB

HpaKTI/I‘{eCKOC 3aHATHE

Ne 18 «Ormpenenenue CyTOYHOTO paliOHa NMHUTAaHUS B 3aBHCUMOCTH OT YPOBHS (hHU3HUECKOMN
akTuBHOCTH»  Win «lIpodunaktrka npodeccnoHaabHbIX 3a0oseBaHU» WM «B3aunmoneiicTaue
YEJI0BEKa C TEXHOJIOTMYECKOU CPEeIon»

IIpakTHYecKkue 3aHATHA

Ne 19 «YMcTBeHHas: pabOTOCTIOCOOHOCTD)

umu «BnusHue abuotmyeckux (axkTOpoB Ha dYelOBeKa (HU3KHME U BBICOKHE TEMIIEpPaTypHhI)»
(B xadecTBe TPUITEPOB CHIDKAIOLIMX PAOOTOCIIOCOOHOCTD UCIIOIB30BaTh YCIOBHSI OCYIIECTBICHUS
po¢eCCHOHAIBHON NESATEIbHOCTH: IIIYM, TEMIIEpaTypa, puzndeckast Harpy3ka u T.1.)

Pasnea 11. Cenekuusi OpraHu3MoB, OCHOBbI O0HOTEXHOJIOTHH

Tema 11.1.
Cenexims KaK
HayKa | IPoIecc

Conep:kanue y4eOHOIro MaTepuaJia

Cenekunsi Kak Hayka M TpOIECC. 3apOKICHUE CeNeKUMH M JgomMectukauus. Yuenue H. .
BaBuiioBa 0 1eHTpax MHOTOOOpa3usi W MPOUCXOKACHHUS KYJIbTYPHBIX pacTeHuid. LleHTpsI
MPOUCXOKIACHUA JOMAIIHUX XHUBOTHBIX. COpT , IOpoJa, mTaMM.

CoBpeMeHHbIE METO/IbI CeNeKIIK. MacCOBBIN 1 MHIWBUYaTbHBINM OTOOPHI B CETIEKIIUN PACTEHUH H
KUBOTHBIX. OIIeHKa dKCTepbepa. bIn3KopoacTBEeHHOE CKpeIBaHue — HHOPUIUHT. YncTast JIMHUS.
CkpenmBanue 9ucThiX JUHUU. ['eTepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpeIMBaHHe —

OK-01, OK-02,
OK-04, OK-07
IIK 1.1




ayTOpuaunr. Otnanénnas rubpuanzanus u e€ ycrnexu. MCKycCTBEHHBI MyTareHes3 W MoJydyeHHe
HOJIMIIIONJOB. JIOCTHKEHHMSI CEJICKIIMU PaCTEHUM, )KUBOTHBIX 1 MUKPOOPTraHU3MOB

Tema 11.2. buorexHomorust kak OTpacib IPOM3BOACTBA. ['eHHas UWH)XKEHepUs. OTambl CO3JaHUS 2
OcHOBBI pekomOunantHo JIHK w TpaHcrennbix opranu3moB. Kierounas wumxeHepus. Kierounsie
OMOTEXHOJIOTUU KyJbTYpbl. MUKpPOKJIOHAJIbHOE PAa3MHOXKEHUE pacTeHHi. KioHunpoBaHHE BBICOKOIPOIYKTHBHBIX
CEJIbCKOXO3SIUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHEe U JTHdeckue mnpodimemp.. ['MO —
TCHETHYECKU MOAM(PHUIIMPOBAHHBIC OPTraHU3MBbI
Tema 11.3. IIpodeccnoHabHO OPUEHTHPOBAHHOE COJlepKaHNe (CoJdepKaHNe PUKJIATHOTO MOYJIsA) 2
buorexnonornn B | OCHOBHBIE HAmNpaBJICHHUS COBPEMEHHON OHMOTEXHOJOTMH B TNPO(ECCHOHANBHOM NeSTeNbHOCTH
KU3HU yenoBeka. MeTtoapl OnoTexHonoruu. OOBEKThl OMOTEXHOIOTUU. DTHKA OMOTEXHOJIOTUYECKUX H
u podeccun TCHETHYECKUX dKCIepuMeHTOB. [IpaBuia morncka u aHanm3a OMOIKOJIOTHUECKOW MH(OPMAINH U3
pa3NMYHBIX HMCTOYHHKOB (HayyHas M ydeOHO-HayuyHasi IJIMTEpaTrypa, CpEeACTBa MacCOBOU
uHbopmanuu, cetb MIHTEpHET U ApyrHue)
IIpakTHYecKHe 3aHATHS 2
Ne 20 Keiicel Ha aHanu3 WHPOPMANUK O HAYYHBIX JOCTIDKEHHUSIX B O0JACTH TEHETUYECKUX
TEXHOJIOTUH, KJIIETOUYHOI MH)KEHEPUHU, TUIIEBBIX OMOTEXHOJIOTHH.
Ne 21 3ammra xkelica: mNpeACTaBIEHUE pe3yJbTaTOB pELIEHUS KEHCOB  (BBICTYIUIEHUE
C IIpe3eHTaIei)
Paznea 12. Pemrenne keiicoB B 00;1acTH OMOTEXHOJIOT Ui 4
Tema 12.1.1. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJepKAHNE (COiepPsKaHUe TPUKJIATHOT0 MOAYJIsI) 4
buorexnonorun B | Pa3BuTHe OMOTEXHONOTHMH B 00JacTH MeIWIUHBI W (apMaluu, W NMPUMEHEHHE HX B KH3HH
MEIWIIMHE YesioBeKa, MOMCK U aHallu3 UHPOPMAIUU U3 PA3IMYHBIX HCTOYHUKOB (Hay4yHas U yuyeOHO-HayuyHas
u (apmarnu JUTEpaTypa, CpeICTBAa MAacCOBOM HH(OpMaIuu, ceTh MHTEpHET U ApyTHE) %II%%Z’ %If('%%
IIpakTnyeckue 3aHATHSA 4 HK,’ 11
Ne 22 Keiicel Ha aHanu3 MHQOpPMALMKM O Pa3BUTUU OMOTEXHOJOTMH B MEIWLMHE U (papManuu
(0 MUHHU-TpYIIIIAM)
Ne 23 3ammra Kkelica: mpeACTaBICHHE pe3yJbTATOB pEIIEHUS KEeWCOB  (BBICTYIUIEHHE
C IIpe3eHTanuen)
Pa3nen 13. buonoruveckue uccienoBanus B npogecCHOHAIBHOM cepe 30
Tema 13.1. IIpodeccnonaibHO OPMEHTHPOBAHHOE COJeP:KaHue (CoepKaHue MPUKJIATHOT0 MOAYJIs) 30 OK-01, OK-02,
OcHoBHble MeTOnbl | Hayunbiii  Meron. Meroapl OMO3KOJIOTHUECKMX HCCICOBAHHN: MOJIEBbIe, J1ab0OpaTOpHBIE, OK-04, OK-07
OMODKOJNIOTHYECKUX | HKCMepUMEHTANbHbIE. MOHUTOPMHI — OKPY’Kalollel  Cpeibl:  JIOKANbHBIN, pervoHaIbHBIH IIK 1.1
MCCIICIOBAHHH Y TJIOOQJTHHBIN.




Mertoapl moucka, aHanu3a U 00paboTKu MHMOPMAIMKM O TPOEKTEe B PAa3IUYHBIX HCTOYHHMKAX.
[TocraHoBKa LieH, 3a/1a4, BBIABM)KEHNUE THITOTE3bI

HpaRTn'{ecmle 3aHATHUSA

Ne 24 «lIIpoBeneHue HKCIEpUMEHTa 110 ONPEICIICHUIO ONTUMAIbHBIX YCIOBUH ISl pocTa
U (UBMONOTUYECKOM aKTUBHOCTH JPOXKEBBIX KIETOK. DBbIsSBICHHE 3aKOHOMEPHOCTEH,
(hopMyIHpPOBaHKE BHIBOIOB M IPOTHO30BY.

PaboTe! Ha BEIOOp IO MUHH- TPYIIIIAM:

1. BausiHue Temmepatypsl Ha pocT U (PU3HOJIOTHYECKYH0 AaKTUBHOCTD JPOXIKEBBIX KIETOK.

2. BaustHue yriieBo10B Ha pocT U (PU3UOJIOIMUYECKYIO0 aKTUBHOCTD JIPOACKEBBIX KJIETOK.

3. CoueTtaHHOE BIUSHHE TEMIIEPATyphl U YIJIEBOJOB HA POCT M (PU3MOIOTMYECKYH0 aKTUBHOCTb
JPOXIKEBBIX KIIETOK

IIpome:xxyTouHasi arrecTanusi (9K3aMeH)

18

Bcero:

130




3. YcaoBus peajim3zauuu NporpaMMbl 001eo0pa3oBaTeIbHON JUCITUTITTHHbI

3.1. Ins peanmu3auuu nNporpamMmbl AU CHUAIIAHBI J0JKHBI OBITH

NpeayCMOTPEHbI cJieaAyIoliue crenuaibHble MOMelleHus :

Kabuner «buonoruny, OCHAUICHHBIN 000pyI0BaHUEM: CTOJI
JIEMOHCTPALIMOHHBIA  (C  pakOBMHOW, TOABOJAKOM UM  OTBEJACHUEM  BOJIBI,
CAHTEXHUKOM,  DJIIEKTPUYECKUMHU  pO3ETKaMH, aBTOMATAMH  aBapHUITHOTO
OTKJIFOYEHHUS] TOKa), JIaDOpAaTOPHBIA OCTPOBHOW CTON  (JIBYXCTOPOHHHH, C
3aIUTHBIM, XUMOCTOMKUM
U TEPMOCTOMKUM TOKPBITUEM, HAJCTOJIbEM, C IOJCBETKOM M 3JIEKTPUUYECKUMU
pO3eTKaMu, MOJIBOJKON U OTBEJACHUEM BOJIbI U CAHTEXHUKOM ), CTYJ JJaOOPATOPHBIH
MTOBOPOTHBIN, PETYJIMPYEMBIN IO BBICOTE.

[IpumepHbIi TepedeHb TEMOHCTPAILMOHHOTO U Ja00paTOPHOro 000pyA0BaHUS.

JleMOHCTpallMOHHOE 000PYA0BAHUE U TPUOOPHI:

— KOMIUIEKT BIIKHBIX MPENapaToB J€MOHCTPAIIMOHHBIN

— KOMIUIEKT TepOapueB MO CHUCTEMaTUKE PACTEHUH C OIpeAenuTeIbHBIMU
KapTOYKaMu

— KOMIUIEKT KOJUIEKIIUH IEMOHCTPALIMOHHBIN

— IU(PPOBOK MUKPOCKOIT OMHOKYJIIPHBIN (¢ Kamepoi)

JlabopaTopHO-TEXHOJIOTHIECKOE obopynoBaHue (;rabopaTopHoe

o0opynoBaHue, IpuOOpPkI, HAOOPHI JIs1 SKCIEPUMEHTA, UHCTPYMEHTHI):
— MOJIENIN, MYJISKH, allUTMKALIUU
— KOMIUIEKT MOJEIEH-aNTUIMKAUA 1eMOHCTPAIIMOHHBIN
— KOMIUIEKT aHATOMUYECKUX MOJEIIEH IEMOHCTPALlMOHHBIN
— Ha0O0p MaTIEOHTOJOTUUECKUX MYJISDKEH
— KOMIUIEKT O0TAaHUYECKUX MOJIEIeH JEMOHCTPAIMOHHBIN
— KOMIUIEKT 300JIOTUYECKUX MOJIEJIEN IEMOHCTPALIMOHHBIN
— KOMIUIEKT MYJISIKEU IEMOHCTPALIMOHHBIN

— CKCJICT 4YCJIOBCKA



— TOpC YenoBeKa pa300pHbIT

— KOMIUIEKT MOJENEH

— KOMIUIEKT CKEJIETOB PA3JIMUHbBIX KJIACCOB KUBOTHBIX

— TaOMHIIBI penbeHbIC

— JIEMOHCTpAIIMOHHbIE YyUeOHO-HATJISHbIE TOCOOUS

— KOMIUIEKT HOPTPETOB 151 oPopMIICHUS KaOnHeTa

— nabopaHTCcKas i KaOuHeTa OMOJIOTHH U DKOJIOTHH

— CTOJI C SIIIUKaMU JJI XPaHCHUS/TyMOOH

— Kpecio opucHoe

— CTOJI JIaOOpaTOPHBINA MOECUHBIN

— CyWIWIbHAs MaHEeNb JIJIS TOCY/IbI

— mKad A1 XpaHEHUs] y4eOHBIX TOCOOU I

— 1mKad a7 XpaHEeHUsl BIaXKHBIX MIPENapaToB, 3aUPaIoIUCs Ha KITIOY
— mKkad A XpaHeHHs J1abopaTOPHO MOCYIbI/TPUOOPOB
— 11a0OpaHTCKUI CTOJ

— CTYyJ JIabOpaTOPHBIN

— KOMIUIEKT eplIei I MbITh Ja0OPaTOPHOM MOCY/IbI.
[IpumepHbIli epeyeHb AEMOHCTPAIMOHHOIO U Ja00paTOPHOTro 000PYI0BaHUS

HOCUT PEKOMEH/IATEIIbHBIN XapaKTep.

3.2. UupopmanuoHHOe odecneyeHrue peau3auu NporpaMmmbl

Jlst peanuzamnuu POrpamMMBbl JTUCIIATUIAHBI ONOIMOTEYHBIN dbonHx
o0pa3oBaTeILHON OpraHU3aMU JOJDKEH HWMETh IIeYaTHBIE W/WIM DJICKTPOHHBIC
y4eOHUKH U pa3pabOoTaHHBIE B KOMIUIEKTE C HHMH ydeOHble mocoOus (mpu
HAJIMYHH), JOMYIICHHBIC K HMCIOJB30BAaHUIO TIPH peann3aliid 00pa30BaTeIbHBIX
porpamMMm CpenHero mnpodecCHOHATBHOTO O0pa30oBaHUs, peaiu3yeMbIXx Ha 0Oaze

OCHOBHOT0 001Eero 06pa3zoBanus’.




HpI/I peainu3aniiyi  MporpamMmmbl  JHUCHHITIJIMHBI BO3MOKHO HCIIOJIB30BAHHUEC

QJICKTPOHHBIX 06p330BaTCHI>HBIX PECYypPCOB, AOMYIICHHBIX K HCIIOJb30BAHUIO ITPHU

peanu3anuy 00pa3oBaTeIbHBIX IPOIPAMM CPEAHErO 00LIEero 00pa3oBaHus®.




4. KoHTpPOJIb M OlleHKA Pe3yJIbTAaTOB OCBOeHMsI 0011e00pa3oBaTeIbHOM

AUCHUIIJINHBbI

KoHTpoib W oOleHKa pe3ylbTaToB OCBOCHHS 0011e00pa3oBaTeNbHOM

AUCHUIIIIMHBI PACKPBIBAIOTCA YCPC3 NUCHUILIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHLIC

Ha ¢opMUpOBaHHE OOMUX U MPO(ecCHOHANBHBIX KOMIIETEHIIMI MO pa3aenaM u

TEMaM COZepKaHus y4eOHOro MaTrepuana.

Oobmasi/mpogeccnonanbHa
sl KOMIIETEeHU S

Pa3zgen/Tema

Tun oleHOYHBIX MepPONPUSTHS

OK 01. Beibupats ciocoObl
peleHus 3aja4
npodeCccCuOHATBLHON
JESTEIIbHOCTH
NPUMEHHUTEIBHO

K pa3JIMYHbIM KOHTEKCTaM

Temsr 1.1, 2.1, 3.1 -3.3,
41 - 43, 5.153,
5.411-o0/c®, 6.1-6.4,
7.1-7.3, 8.1-8.3, 9.1-9.3,
10.1-10.3, 10.411-o/c,
10.5IT-o/c, 11.1,
11.211-o/c, 12.111-0/c,
13.1-13.211-0/c

OOcyXIeHune 1Mo BOIpocaM JIEKIUH
Pa3pabotka rioccapus

3anoJiHeHHe CPAaBHUTEIBHBIX
TabJIuUIL

TectupoBanue

VYerHbli onpoc

Jukrant Ha HCII0JIb30BaHUE
apryMEHTOB, OMOJIOTMYECKOU
TEPMUHOJIOTUU U CUMBOJIMKHU
NunuBuayanbHas
camocTosTelbHas paboTa
IIpencraBnenue pe3yabTaToB

IPAaKTUYECKUX paboT
KoHnTponbHble paboThl
3amura TBOpUECKUX paboT

3amnra WHIUBUTyATbHBIX
MIPOCKTOB
Brinonnenue 3aJIaHUN

HpOMe)KYTOHHOﬁ aTTCCTallun

OK 02. Hcnons3oBate | Temsr 1.1, 2.1, 3.1 -3.3, | OuenuBaemMasi JUCKYCCHS T10

COBpPEMEHHBIE cpeactea |41 - 4.3, 5.1-5.3, | BOnpocam JE€KIHN

MOMCKA, aHaJIu3a 54T-o/c, 6.1-6.4, 7.1- Pa3paboTka MEeHTaIbHOM KapThI B

wnpopvatu, | 1o BAB3 9L e w s

u I/IH(i)OpMaI_[I/IOHHBIe 10.1-10.3, 10.41I-o/c, 71a00paTOpHBIX PaboOT

TEXHOJIOTUU 10.5IT-o/c, IL.1, | TIpencrabnenne pe3yJIbTaToOB

ans BeimonHenus  3amau | 11.2I0-o/c,  12.1I1-0/c, | mpakTuyeckux paGot

pohecCHOHATLHOM 13.1-13.2I1-o/c [IpencraBneHne yCTHBIX

JeSITebHOCTH COOOLIEHUH C Mpe3eHTaluel,
MOJITOTOBJICHHBIX T10 TIEPEYHIO
HCTOYHHUKOB, PEKOMEHIOBAHHBIX
IperoiaBaTeseM

OK  04. O¢pdexktusno | Temsr 1.1, 2.1, 3.1 -3.3, | O6cyxeHe O BONPOCAM JIEKIIUN

B3aMMO/ICCTBOBATH 41 - 43, 5.1-5.3, | UnguBunyansHas

U paboTaTh B KOJUIEKTHBE | 5 4[]-o /c, 6.1-6.4, 7.1- | CAMoCTOATEIbHAS pabota

Y KOMaHj1e 73, 81-83 9.193 [TpencraBienne pe3yIbTaToOB

10.1-10.3, 10.4I1-o/c, NPAKTHHECKIX paboT

3ammTa TBOPYECKUX padoT




10.5I1-o/c,
11.211-o/c,
13.1-13.21T-0/c

11.1,
12.111-o/c,

3ammra
MIPOCKTOB

HHAUWBUIYAJIbHBIX

OK 07. CogzeiicTBOBaTh

Temnr 1.1, 2.1, 3.1 -3.3,

OO6cyxaeHre o BOmpocaM JICKITUN

COXPAaHEHUIO OKpyx)awomen |41 - 4.3, 571-53, | Paspaborka rmoccapus

cpensl, ; 5.4I-0/c, 6.1-6.4, 7.1- 3agonHeHHe CpaBHUTEIbHBIX

pecypcocOepeeHHIo, Ta0IIHIL

HPUMEHSTH 3HAHKSI 73, 8183, 9193 TectupoBanue

00 UW3MEHEHMH KIMMAaTa, 10.1-10.3, 10.411-0/¢, | v rprpia OIpoc

npuHuunsl  Gepexomsoro | 10-31T-o/c, ILL | Mukrant  wa  mcmomssosanme

npoussozcTsa, 3¢dexrupno | 11.2I1-o/c,  12.11I-0/c, | aprymenTos, OMOJIOTMYECKOM

JIeHCTBOBATH 13.1-13.2I1-0/c TEPMUHOJIOTUU U CUMBOJIMKHU

B UPE3BBIYANHBIX CUTYAIHSX WHauBuyanbHas
camocTosTelbHas paboTa
[Mpencrasnenue pEe3yIIbTaTOB
NPaKTUYECKUX paboT
KoHnTposbHbie paboTh
3amTa TBOPUECKUX padoT
3armura WHIMBHUTy aTbHBIX
POEKTOB
BeinosHenune 3aaanuii
POMEKYTOYHOU aTTECTAIMH

[1K 1.1. JlokyMeHTHpPOBATH [IpodeccrnonansHo-

HH(])OKOMMYHI/IKEU_II/IOHHBIX OpPUEHTUPOBAHHOE

CHCTEM U UX COCTaBIISIOIINX
B

polecce HalaJAKu u
IKCIUTyaTalluu

cojiep)KaHue




