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1. O61masi xapakTepucTUKa pado4yeil mporpaMMbl 00111€00pa3oBaTeIbHOIM

JUCHMILIMHBI « brosorus»

1.1. MecTo UCHUILVIMHBI B  CTPYKType  00pa3oBaTebHOI
nporpammsl CIIO:

OoOweoOpa3oBaTenpHas AucUUIUIMHA «buonorus» sBiseTcss 00s3aTeNbHOM
4acThi0 00IIe00pa30BaTEILHOTO IMKJIa 00pa30oBaTeIbHONM MIpPOTpaMMbl B
cootBercTBUM ¢ PI'OC CIIO mo cnemmansHoctn 38.02.03  OneparmonHast
NeSITeIbHOCTD B JIOTUCTUKU

1.2. Hesu u muIaHupyeMble Pe3yJbTaThl 0CBOEHUS JUCIUIJIMHBI:
1.2.1. leab AUCUUILIHHBI

Conepxanue  mporpaMMbl  00II€00pa3oBaTEIbHON  JTUCIUIUIMHBI
«buonorvs» HampaBlIeHO Ha JOCTHKEHUE pE3yJbTaTOB €€ HW3yYCHHUS B
COOTBETCTBUU
¢ tpedoBanusiMu PI'OC COO c yueroM npodeccHoHaIbHOM HanpaBiIeHHOCTU
®I'OC CIIO. Lenp nzydyenus aucuumuinabl «buonorus» Ha 6a30BOM YpOBHE —
OBJaJicHUE OOYyYaloMUMUCSA 3HAHUSAMH O CTPYKTYpPHO-(PYHKIHMOHAIBHOU
OpraHW3allud KUBBIX CHCTEM pa3HOTO paHra U TPUOOpPETeHHE YMEHUU
WCIIOJI30BATh 3TU 3HAHMS JIJII TPAMOTHBIX JIEUCTBHM B OTHOIIEHWU OOBEKTOB
YKUBOU MPUPOBI U PEUICHUSI PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.
JlocTikeHne 1eau U3y4deHUs TUCHUIUIUHBI «buonorus» Ha 0a30BOM YpOBHE
oOecreuynBaeTcs peieHueM CIEIYIONINX 3a/1au:
o OCBOEHHE OOYYAIOMIMMUCS CUCTEMbI 3HAHUI O OMOJOTMYECKUX TEOPHSIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THUIOTE3ax, MpaBuiaxX, CIyxKallux
OCHOBOU
11 (OPMUPOBAHUS MPEJICTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MUpa,
O METOJaX HAy4YHOTO IMO3HAaHWS, CTPOCHUH, MHOTOOOpa3uu W OCOOCHHOCTSX
JKUBBIX CHCTEM pPa3HOTO YPOBHSI OpPraHU3alMH, BBIIAIOUIUXCS OTKPBITHUSAX U
COBPEMEHHBIX MCCIICIOBAHUAX B OMOJIOTHH;
o dbopmupoBaHre y OOyYaronIuxcsl MO3HABATEIbHBIX, WHTEJUIEKTYalbHbIX

U TBOPYECKHUX CIOCOOHOCTEW B MpOoliecce aHajau3a JaHHBIX O MYTSIX Pa3BUTHUS



B OMOJIOTUH HAYYHBIX B3IJIAJIOB, UJIEH U MOJXO0J0B K U3YUYEHUIO KUBBIX CUCTEM
Pa3HOI0 YPOBHS OpraHU3AIUY;

o CTAaHOBJICHHE Yy OOyyaromuxcs oOmel KyabTypbl, (GYHKIHOHAJIHLHOU
IPaMOTHOCTH, pa3BUTHE YMEHUN OOBICHATH U  OLECHUBATH  SBJICHUS
OKPYXaIOIIEr0 MHUpa HWBOM MPUPOJIbI HAa OCHOBAHMM 3HAHWM W OIBITA,
MOJIYYCHHBIX TIPH U3yYECHUU OUOJIOTHH,

o dbopmupoBaHre y OOYyYarONUXCs YMEHHH WUTIOCTPUPOBATH 3HAYCHUE
OMOJIOTUYECKUX 3HAHUW B TMPAKTHUYECKOW JEATEIbHOCTH YEeJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOJIOTH;

o BOCITUTaHNE YOSIKIEHHOCTH B BO3MOYKHOCTH TTO3HAHUS YEIIOBEKOM JKUBOU
IpUPOAbI, HEOOXOJUMOCTH OEpPEKHOTO OTHOIICHUS K HeH, COoOJItoaeHUs
ATUYECKUX HOPM TIPH MPOBEACHUU OMOJIOTHICCKUX MCCIICIOBAHUI;

o OCO3HAHHME I[EHHOCTH OWOJOTWYECKUX 3HAHUU JISl TOBBIIMICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPHI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

o MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCEIHEBHOM KU3HU
JUISL OLIEHKU MOCJIEACTBHIM CBOEH NESATEIBHOCTH MO OTHOIIEHUIO K OKPYKAIOIIECH
cpene, COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHE M  COOJIIOACHUE Mep
npoUIaKTUKU 3a00JIeBaHUMH.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOEHHMSI 0011e00pa3oBaTeJbHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO
O6mume xommereHuuu (manee — OK) u mpodeccroHanbHbIE KOMIIETEHIIMH
(manee — 1K) ®I'OC CIIO B cooTHECEHUHU C TUYHOCTHBIMU, METANPEIMETHBIMH
U TIpEeAMETHBIMU pe3yibTaTaMu 00ydeHus: 0azoBoro ypoBHs (nanee — IIPO)

®I'OC COO npexacraBieHbl B TaOIUIIE:



Kox v nanmenoBanue
(opmupyembIx
KOMIIeTeHITH I

l'[.nalmpyeMbIe pe3yJbTaThbl OCBOCHUSA NPOrpaMMbI 10 JTUCHUIIJIHHE

O6mue!

JucuMILInHAPHbIE?

OK 01. Beibupats
CIIOCOOBI peLIeHUs
3a7a4
npodeccroHanbHON
JeSITeTbHOCTH
PUMEHUTEIBHO

K Pa3JInYHBIM
KOHTEKCTaM

JInuaOCTHBIC PE3YyIbTAThl  JOJIZKHBI
YacTU: TPYJOBOI'O BOCIUTAHUSA:

- TOTOBHOCTb K TpYyHdy, OCO3HAaHHME LIEHHOCTH
MacTepcTBa, TPYJOI00ue;

- T'OTOBHOCTB K aKTUBHOH ACATCIIbHOCTH
TEXHOJIOTUYECKOM M COLMAIbHOW HAalpaBJIEHHOCTH,
CIIOCOOHOCTh HHUIAUPOBATH, IUIAHUPOBATH
U CaMOCTOSITEIbHO BBIIIOJIHATH TAKyIO JESTEIbHOCTH;
- MHTEPEC K pa3IMuHbIM cepaM mpodhecCHOHATEHON
NEeSITETbHOCTH.

MeranpeameTHble pe3yabTaThl JOJKHBI OTPaKaTh:

OTpaxkaTb B

OBnaneHue YHHUBEpPCAIbHBIMU y4eOHBIMU
MO3HABATEIIEHBIMU JICHCTBUSMHU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITEIIEHO dbopMynupoBaTh u
aKTyalu3upoBaTh MpoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHC;

- yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK

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

- ONpEeNensATh LENH  JIeSITEIbHOCTH,
napameTpbl U KpUTEPUU UX JTOCTHIKECHHUS;
- BBIABJIATH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe'-II/ISI B
paccMaTpUBAEMBIX SIBJICHUSX;

- BHOCUTH KOppeKTI/IBBI B ACATCIIBHOCTDh, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIENSAM, OLICHUBATh PUCKHU
MOCJIENCTBUN IEITEILHOCTH,

3aaaBaTb

ITP6 1. ChopmupoBaHHOCTH 3HAHUU O MECT€ U PO OHOJOTHH
B CHCTEeME HAy4yHOro 3HaHMs;, (YHKIUOHAJIHLHOW TPaAMOTHOCTH
YeJI0BeKa ISl PELICHNUs )KU3HEHHBIX MPOOJIEM.

I[IP6 2. CdopMupoBaHHOCTb YMEHHS PaCKpbIBaTh COACpKaHHE
OCHOBOIIOJIATAIONINX OMOJIOTUYECKUX TEPMUHOB U TIOHSATHI: )KU3HB,
KJIETKa, TKaHb, OpraH, OpPraHu3M, BHJ, MOMYIALHUSA, SKOCHUCTEMA,
omorieHo3, Owoctepa; Merabomm3m  (0OOMEH  BEHmIECTB U
MIpeBpaleHHe YHEPrUH), TOMEOCcTa3 (camMoperynsuus), OMOCHHTE3
0enKa, CTPYKTypHasi OpraHM3alus KUBBIX CHCTEM, TUCKPETHOCTH,
cCaMOpEeTyJISIIHS, CaMOBOCITPOU3BEICHHE (penpomykuus),
HACJIE/ICTBEHHOCTh, HW3MEHYMBOCTh, JHEPro3aBHCUMOCTh, POCT
U pa3BUTHE, YPOBHEBAsI OPTaHHU3AIMS.

I1P6 3. CdopMHpPOBAaHHOCTH YMEHHS PACKpBIBATH COICPIKAHUE

OCHOBOMOJAralomux  OHOJNOTUYECKUX  TEOpUH UM THUIOTE3:
KJIETOYHOW,  XPOMOCOMHOM, MYTallMOHHOW,  3BOJIOIUOHHOM,
MPOUCXOXKACHUS )KU3HU U YEJIOBEKa.

[1P6 4. CdopmupoBaHHOCTH YMEHUS packpbIBaTh

OCHOBOIIOJIAraronie OMOJOTMYECKUEe 3aKOHBl U 3aKOHOMEPHOCTH
(I Menpens, T. Moprana, H.W. BaBunosa, 3. I'ekkens, .
Mriomnepa, K. bspa), rpaHuubl MX HOPUMEHUMOCTH K IKHBBIM
CHCTEMaM.

I1P6 5. IlpuoOpereHue omplTa NPUMEHEHHS OCHOBHBIX METO/I0OB
HAay4YHOT'O ITIO3HAaHHUA, HCIIOJIBE3YCMBIX B OHOJIOTHH: Ha6J'IIO)IeHI/ISI
U OIIMCAHMS JKUBBIX CHCTEM, IPOLIECCOB U SIBJICHMI; OpraHHU3aliH
n MNOPOBCACHUA OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIABHUXCHUSA
TUIOTE3, BBISIBICHHS 3aBUCHUMOCTH  MEXAY  MCCIEAYEMBIMU
BeiIn4YnHaMu, 00BSICHEHHS ITOJITYYCHHBIX PE3YIBTATOB n




0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:

- BIIQJICTh HABBIKAMH Y4eOHO-HCCIIEeIOBATEIbCKON
U MPOCKTHOU JESITETbHOCTH, HABBIKAMHU Pa3pEIICHHS
npo0Jem;

- BBISBIATH  NPUYMHHO-CIICJICTBEHHBIC  CBSI3H
U aKTyaJu3upoBaTh 3aj1ady, BBIIIBUTATh TUIOTE3Y
€¢  pelIeHHs,  HaXOAWTh  APTyMEHTHl  JUIs
JI0Ka3aTejIbCTBa CBOUX YTBEPXKICHUH, 3allaBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHAIM3MPOBATH TMOJYYCHHBIC B XOJIE PEUICHUS
3aa4il  Pe3yJabTaThl, KPUTHUYECKH OIICHWBATh WX
JIOCTOBEPHOCTh, IPOTHO3UPOBAaTh HW3MCHCHHE B
HOBBIX YCJIOBUSIX;

pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMbI C YYETOM
aHanmm3a UMEIOIITUX CS MaTepUaTbHBIX u
HEMaTepHUaIbHBIX PECYpPCOB;

-- YMETh TICPEHOCHTH 3HAHUS B I103HABATEIHHYIO
U TIPAaKTHYECKYIO 00JIACTH KU3HEACITCITLHOCTH;

- yMeTh MHTETPHPOBaTh 3HAHHUA W3 PaA3HBIX
MPEAMETHBIX 00J1acTel;
- BBIBUTATh HOBBIE HJIE, npearath

OpPUTrMHAJIbHBIC MTOAXOAbI U PCHICHUS

(hopMyIIMpOBaHUS BBIBOJIOB C MCIIOIH30BAHUEM HAYYHBIX MOHSITHIA,
TEOPHIA U 3aKOHOB.
I[TP6 6. CdopMUPOBAHHOCTh YMEHHS BBIICTSTH CYIIECTBEHHBIC

IPHU3HAKK  BHPYCOB,  KIETOK  TMPOKAPUOT H  DYKAPHOT;
OJHOKJICTOYHBIX

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

U [IPEBpAILEHMs SJHEPTUH B KIIETKE, (OTOCHHTE3a, MIIACTUYECKOTIO U
SHEPreTUYecKOro  OOMEHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIJIOJIOTBOPEHMSI, PA3BUTHUA U PA3MHOXKEHUS, HWHIAMBUIYaTbHOTO
pa3BuTHs opraHu3Ma (OHTOreHe3a), OOphOBI 3a CyYIIECTBOBAaHWE,
€CTECTBEHHOI0 0TOOpa, BUI000pa30BaHUs, MPHCIOCOOIECHHOCTH
OpPTaHU3MOB K cpejie OOMTaHUS, BIUSHHUS KOMIIOHEHTOB 3KOCUCTEM,
aHTPOITOT€HHBIX U3MEHEHUH B SKOCUCTEMAaX CBOEH MECTHOCTH,
KpYroBOpOTa BEIIECTB M MPEBpAIlleHUe SHEPTHH B buocdepe.

IIP6 7. CdopMHPOBaHHOCTH YMEHHUS HPUMEHSATH IOJTy4YEHHbIE
3HAaHUS JUIS OOBSICHEHUS OMOJOTMYECKMX IPOLECCOB M SBICHHIA,
JUIE TIPUHATHS TPAKTHYECKUX PEIICHWH B TMOBCEIHEBHON >KU3HU
C LeNnblo obecrieueHust 6e30MaCHOCTH CBOETO 37I0POBbS M 3/10POBbSI
OKPY’KaIOIUX JIIOJIeH, COOJIONIEHUsS 30pOBOTO 00pasza >KH3HH,
HOpPM T'PaMOTHOT'O IMOBEJIEHHs B OKpYKarolled MpUpOAHOH cpene;
MOHWMaHWEe  HEOOXOJAWMOCTH  HCIIONIb30BAaHUS  JTOCTHIKCHUH
COBPEMEHHOW OMOJIOTMM W OWOTEXHOJIOTUH U PaLMOHAIBHOTO
MIPUPOIOTIOITB30BAHHS.

I1IP6 8. CdopmHpOBaHHOCTE yMEHHUS pellaTh OWOJOTHYECKHe
3aJaui, COCTaBISATh TE€HOTUIIMYECKHUE CXEMBl CKPEUIMBAHHS IS
pasHbBIX TUIIOB HACJIEIOBAHUS MPU3HAKOB y  OPraHU3MOB,
COCTaBIISITh CXEMBI TIEPEHOCA BEIIECTB M YHEPTUH B DKOCHUCTEMaXx
(uenu MUTaHMs, MTUIIEBbIE CETH).

IMP6 9. CdhopMHPOBAaHHOCT, YMEHHHA KPHTUYSCKU OIICHHBATH
uHpOpMalMI0  OHOJOTMYECKOTO  COAEp)KaHUS,  BKIIIOYAIOIIYIO
TICEB/IOHAYYHBIC 3HAHUS W3 Pa3IUYHBIX HCTOYHHKOB (CpelCTBa
MaccoBoi  MHGOpMAalMM, HAyYHO-TIOMYJSPHbIE  MaTepHabl);
WHTEPIPETHPOBATH ITHUYECKHE ACTICKTHI COBPEMEHHBIX




HUCCIIEJOBaHUN

B OHONOTMHM, MEAWIMHE, OWOTEXHOJOTMH; pPacCMaTpUBATh
rio0anbHbIE  JKOJIOTWYECKHE  MpOoOJeMBl  COBPEMEHHOCTH,
dhopmupoBaTh

110 OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3HIIHIO.

[TP6 10. CdopmupoBaHHOCTH YMEHUW CO37aBaTh COOCTBEHHBIC
MUCHbMEHHBIE M YCTHBIE COOOIIEHHSI HAa OCHOBE OHMOJIOrMYECKOU
nH(OPMALIUY U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHATUIHBIN anmnapaTt OMOJIOTHH

OK 02. Ucnonb3oBath
COBPEMEHHBIC
CpeICTBA MOKUCKA,
aHajamn3a

U MHTEpIpeTalun
uHpOpMaLUN

U MTHPOPMAIMOHHBIE
TEXHOJIOTHH JIJIst
BBITIOJTHEHHUSI 3a/1a4
npodecCuoHATbHON
eI TENIbHOCTH

JIn4yHOCTHBIC pe3yJIbTaThl JOJIKHBI
YaCTu: HCHHOCTU HAYYHOI'O ITIO3HAHUA:

OoTpaXaTb B

-chopMHpOBaHHOCTH MUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKd U  OOIIECTBEHHOW MPaKTUKH,
OCHOBaHHOT'O

Ha JIMAJIoTe KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MeCTa B MOJIUKYIBTYPHOM MUpE.
MeranpenmeTHbie pe3ynbTaThl JOKHBI OTPAXKATh:
OBnanenue YHUBEPCAIbHBIMU yueOHBIMU
MIO3HABATEJIbHBIMU ACHCTBUSIMMU:

B) paboTa ¢ uHpopmauei:

- BJAJETh HaBbIKAMM TOJY4YEeHHUS HH(pOpMAIUU
N3 HWCTOYHUKOB pa3HbIX THIIOB, CaMOCTOATCIBHO
OCYILECTBIIATh MOUCK, aHAJIN3, CUCTEMAaTHU3alIHI0

U UHTEpIpeTanuio MHPOPMAlMU Pa3IMYHBIX BHUJOB
U GOpM IpeCTaBICHMS;

- CO3/1aBaTb TEKCThl B pa3IMYHbIX (QopMmaTax C
y4eToM Ha3HaueHHs HuHGpoOpMalMU U  LEJIEeBOH

ayIuTOpUHU,  BBIOMpas ~ ONTHUMalbHYIO  (GopMy
IIPEJICTaBICHUS
U BU3YyallW3allly;
- OLICHMBAaTb  JOCTOBEPHOCTb,  JIETUTUMHOCTb

uH(poOpMallii, €€ COOTBETCTBUE
MOpaJIbHO-ITHYECKUM HOpMaM;

IMpaBOBbBIM H

I[IP6 1. ChopmMupoBaHHOCTh 3HAHUK O MECT€ M POJIM OHOJOTHH
B CHCTEME HAYYHOTO 3HaHUS; (YHKIMOHAJIBHOH T'paMOTHOCTH
YeloBeKa AJIs PelIeHuUs KU3HEHHBIX MPoOIeM.

I[IP6 7. CdopMHpPOBaHHOCTH yMEHHUS NTPUMEHSTH IOJTy4YECHHBIE
3HaHUA JUIS OOBSCHEHUS OWOJIOTMYECKUX IMPOILIECCOB U SBICHUM,
JUIE TIPUHATHS TPAKTHUECKUX PEIICHWH B TMOBCEIHEBHON J>KHU3HU
C 1enpio0 obecreyeHns: Oe30MacCHOCTH CBOETO 370POBbS U 3/I0POBbS
OKPY’KaIOIUX JIIOJIeH, COOJIONIEHUS 30pOBOTO 00pasza >KHU3HH,
HOPM TPaMOTHOTO TOBEJEHUS B OKpYKaIOILIEH MPUPOTHON cpele;
MOHWMaHWEe  HEOOXOJAWMOCTH  WCIIONIb30BAaHUS  JTOCTHIKCHUH
COBPEMEHHOW OMOJIOTMM W OWOTEXHOJIOTUH JUI PaLMOHAIBHOTO
MPUPOIOTIOITB30BAHHS.

ITP6 10. CdopmupoBaHHOCT, YMEHHI cO37aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIEHUS Ha OCHOBE OMOJOTHYECKOU
nHpOpMaIUU U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO MCIIOJIb30BaTh
MOHATUMHBIN annapaTr OMoJoruu




- UCTIOJIB30BATh CPEACTBA MHPOPMALMOHHBIX
U KOMMYHMKALIUOHHBIX TEXHOJOTHMM B pelIeHUH

KOIHUTHBHBIX, KOMMYHUKaTHUBHBIX "
OpPraHM3allMOHHBIX  3aJad €  COOJIIOJICHHEM
TpeOOBaHUI 3PrOHOMMKH, TEXHMKH O€30I1aCHOCTH,
TUTUEHBI,  PECypcocOepekeHHsl,  MPaBOBBIX U
TMYECKHMX  HOPM, HOpPM  HMH()OPMALMOHHOU
0e3011aCHOCTH
OK 04. D¢ddextuBHO JImuHOCTHBIE pe3ynbTaThl JOKHBL oTpaxkatb B | [IP6 5. IlpuoOperenue ombpiTa MPUMEHEHHS OCHOBHBIX METOIOB

B3aUMO/ICHCTBOBATh
U paboTath B
KOJUIEKTUBE U KOMaH/Ie

YacTH: IIEHHOCTH HAY4YHOIO MO3HAHUS: OCO3HAHUE
LEHHOCTH HAyYHOW JIEATEIbHOCTH, TOTOBHOCTH
OCYLIECTBJISITh MPOEKTHYID U HCCIEA0BATENIbCKYIO
JeATEeTbHOCTh MHANBUIYAIBHO U B TPYIIIIE.
MeranpeamMeTHbIe Pe3ynbTaThl JOJKHBI OTPAXkKaTh:
OBnazieHue yHUBEpPCATbHBIMU KOMMYHUKATHBHBIMU
NENCTBUSIMU:

0) cCOBMECTHasl I€SITEIIbHOCTD:

- TOHMMaTh M MCHOJIb30BaTh IPEUMYIIECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- TOpUHUMATh LIE€JM COBMECTHOW JIESITEIIbHOCTH,
OpraHW30BBIBATH M  KOOPAWHUPOBATH JICUCTBUS
M0 €€ IOCTHIKEHMIO: COCTaBIIATh ILIAH JCHCTBHM,
pacnpenenarb pojii C y4eTOM MHEHMH YYaCTHHUKOB
00CYyXJaTh pe3ylbTaThl COBMECTHOM PabOTHI.
OBnajeHne  YHUBEPCAJIbHBIMU  PETYISTUBHBIMU
JIEUCTBUSIMHU:

T) IPUHATHE ce0s U IPYTUX JHOCH:

- MPUHUMATh MOTHUBBI M APTYMEHTHI APYTHUX JIOACH
MIPY aHAJIU3€E PE3YIIBTATOB JIEATEIBHOCTH;

- IPYU3HABaTh CBOE MPABO U MPABO APYTUX JHOIEH

Ha OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3HUIIHH
JIPYrOro 4ejoBeKa

HAaY4YHOTI'O I[IO3HAaHU:, UCIIO0JIb3YCMBIX B OHOJIOTHH: Ha6.]'IIOI[eHI/I$I
" OomrMcCaHusA KUBBIX CHCTCM, IIPOLCCCOB U ﬂBHeHHﬁ; oprannu3anvun

n  IIPOBCACHUA OHOJIOrUYECKOI0 OKCIICPUMCHTA, BbIABUIKCHUA
THUIIOTC3, BBIABJICHUA 3aBUCHUMOCTH MCKOY HCCICAYCMBbIMU
BCIN4YMNHaMU, 00BsACHEHHS MTOJIYYCHHBIX pEe3yIbTAaTOB

u (opMmynupoBaHHs BBIBOJOB
IIOHATHUM, TEOPUH U 3aKOHOB

C HCIOJB30BAHUECM HAYYHBIX




OK 07.
ConeilicTBOBaThL
COXPaHEHHIO
OKpYKarollen cpeibl,
pecypcocOepexeHuIo,
MPUMEHSTh 3HAHUS
00 “3MEHEeHUHn
KJIUMAaTa, PUHIHUIIBI
OEepEKITUBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
efcTBOBATH

B YPE3BBIYANHBIX
CUTYaIUAX

JInuHOCTHBIE pE3yabTaThl JOJKHBI OTpaxaTb B
YacTH: 9KOJIOTUYECKOTO BOCIIUTaHMS: -
Cc(OPMHPOBAHHOCTh ~ DKOJOTMYECKOW  KYJIBTYpBI,

MIOHUMAHUE BIIMSHUSA COLMAJIbHO-3KOHOMHYECKHUX
MPOLECCOB HA COCTOSHUE NMPUPOJHON M COLMAIBHOMN
Cpelbl,  OCO3HaHWe  TJ00AlIbHOIO  Xapakrepa
HKOJIOTHYECKUX MPOOIIeMm;

- INTAHUPOBAHUE U OCYLIECTBICHUE ACUCTBUI

B OKpYXalolled cpeAe Ha OCHOBE 3HAHUA LeIel
YCTOMUYMBOIO Pa3BUTHS YEIIOBEUECTBA;

- AKTUBHOE HENPUATHE IEHCTBUM, IPUHOCAILUX BpEL
OKpY’Karolllen cpeae;

- YMEHHE TMPOTHO3MPOBaTh HEOJIAroNpHsTHBIC
SKOJIOTUYECKHE TOCJIEACTBUS  MPEAITPUHUMAEMBbIX
JICUCTBUI, IPEIOTBPALLATD HX;

- paclIMpeHue OmbITa JEATEIbHOCTH IKOJIOTHYECKON
HaIpPaBJIEHHOCTH.

MertanpeameTHble pe3yiabTaThl J0JKHbBI OTPaXKaTh:
OBnajeHue yHUBEpPCATbHBIMU KOMMYHHUKATUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHas JIeSITEIIbHOCTb:

- T[OHMMaTh M UCHOJb30BaTh IPEUMYILECTBA
KOMaHIHOW M UHAMBHyaIbHON paboThI;

- TNpUHUMATh UEJIH COBMECTHOW JeATEIbHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS

10 ee JOCTIM)KEHHIO: COCTaBJIIThL INIAH JIEWCTBHUM,
pacnpenensiaTs pojau C YYETOM MHEHUH yYaCTHHKOB
00CyXJ1aTh pe3ybTaTbl COBMECTHOM pabOThI

ITP6 5. IlpuoOpereHue oOmMbITa NPUMEHEHUS OCHOBHBIX METOIOB
HAyYHOTO TIO3HAHUS, HCIOJIb3YeMbIX B OHOJOTMH: HAOIIOICHUS
Y OMHCAHUS KUBBIX CHCTEM, TIPOIIECCOB U SBJICHHIA; OpraHUu3aluu

n MOPOBCACHUA OHOJIOrYECKOI0 OKCIICPUMCHTA, BBIABHUXKXCHUSA
THUIIOTCE3, BBIABJICHUA 3aBUCHUMOCTH MCKOY HCCICAYCMBbIMU
BCINYNHaAMU, 00BACHEHHUS IMOJIYYCHHBIX PE3YJIbTATOB

u  (HopMyIHpPOBAHHS BBIBOJOB
MOHSITUH, TEOPUI U 3aKOHOB.
I[TP6 6. CdopMUPOBAHHOCTh YMEHHS BBIIEIATH CYIIECTBEHHBIC

C HUCIOJB30BAHUCM HAYYHBIX

NPHU3HAKK  BHPYCOB,  KIETOK  TMPOKAPUOT U  DYKAPHOT;
OJHOKJICTOYHBIX

M MHOTOKJIETOYHBIX  OpraHM3MOB, BHJOB, OHOI€OICHO30B
U DKOCHUCTEM; OCOOCHHOCTH TIPOLIECCOB OOMEHa BEHISCTB

Y TpEeBpalleHUs] SHEPTrUU B KJEeTKe, (POTOCHHTE3a, MIACTUYECKOTO
U DHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHUTO3a, Meio3a,
OILIOJIOTBOPEHUS, PA3BUTHUSI M PA3MHOXKEHUS, WHIUBUAYAIBHOTO
pa3BUTHsS OpraHm3Ma (OHTOTeHe3a), OOpHOBI 3a CyIIECTBOBAHHE,
€CTECTBEHHOI0 0TOOpa, BUA000pa30BaHUsA, MPUCIIOCOOIEHHOCTH
OpPraHU3MOB K cpejie OOMTaHMUs, BIUSHUS KOMIIOHEHTOB YKOCHCTEM,
AHTPONOTEHHBIX U3MEHEHUI B 3KOCUCTEMAX CBOE MECTHOCTH,
KpyroBOpOTa BEIIECTB U MPEBPAIlIEHUE SHEPTUU B Orocepe.

I[IP6 7. CdopmMupoBaHHOCTb YMEHHUS TPUMEHSTH IOJyYEHHBIE
3HaHUSA JUISI OOBSCHEHUS OWOJIOTMYECKUX TMPOIIECCOB U SIBICHUM,
JUTSE TIPUHSATHS TPAKTHYECKUX PEHICHUH B TIOBCETHEBHOW JKHU3HH
C LeNnblo obecrieueHust 6e30MaCHOCTH CBOETO 37I0POBbS M 3/10POBbSI
OKPY’KaIOIUX JIIOJIeH, COOJIONIEHUsS 30pOBOTO 00pasza >KH3HH,
HOPM TPaMOTHOTO TIOBEJEHUS B OKpYKaIOIIEH MPUPOIHOUN cperne;
MMOHMMAaHWEe  HEOOXOJMMOCTH  WCIOJB30BAaHUS  JOCTHIKCHHM
COBpPEMEHHOW OHONOTUU M OMOTEXHOJOTHH JUIsl palOHaIBLHOTO
MIPUPOJTONIOIH30BAHUS

IIK 1.1. OcymectBasTh
COIPOBOX/ICHUE, B TOM
yucie
JIOKYMEHTAI[IOHHOE,
IIPOLIEAYPHI 3aKYTIOK.

JIngHOCTHEBIE PE3YIbTATEI  JOJI’KHBI
YaCTu: TpyaAOBOT'O BOCIIMTAHUSA:

- TOTOBHOCTh K TpPYIdy, OCO3HAHHWE IICHHOCTH
MacTepcTBa, TpyAoolue;

OTpaXkaTb B

I[MP6 9. CdhopmMupoBaHHOCTh YMEHHMH KPUTHYECKHA OIICHUBATh
nHpopManuio  OMOJIOTHUYECKOTO  COJEpPXKaHUS,  BKIIOYAIONIYIO
TICEB/IOHAYYHBIC 3HAHUS W3 Pa3IUYHBIX HCTOYHHKOB (CpElCTBa
MaccoBod  MHGpOpMalWK, HAYYHO-NOMYJSIPHbIE  MaTepHalbl);




- TOTOBHOCTHP K  aKTHUBHOM  JI€ATCIHLHOCTH
TEXHOJOTHYECKOM M COLMAJIBbHOM HAaIpPaBICHHOCTH,
CIIOCOOHOCTH WHHIMUPOBATb, IJIAHUPOBATH
Y CaMOCTOATENIBHO BBINOJIHATH TAKYIO JEATEIIbHOCTD;
- MHTEpeC K pa3IudHbIM chepam mpodhecCHOHATBLHOM
JIeITEeIILHOCTH.

MertanpeamMeTHbIE PE3YAbTATHI JOJKHBI OTPAXKaTh:

OBnanenue YHUBEpPCAIbHBIMU y4eOHBIMU
MI03HABATEIbHBIMU ACHCTBHUSIMH:

a) 6a30BbIC JOTUYECKUE CHCTBHS:

- CaMOCTOSTENILHO bopMyIHpoBaTH u
aKTyaJIU3UpOBaTh MpPOOJEMy, paccMaTpUBaTh ce
BCECTOPOHHE;

- yCTaHaBIMBAaTh  CYHICCTBEHHBIH  IpPHU3HAK

WIM OCHOBAaHMS JUISI CpaBHEHHS, KiacCH(DHUKAIMK
1 0000IIIEeHH;

- ONpeaensATh eI JACSITeIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHIKCHHS,
- BBIABISTH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B
paccMaTpUBACMBbIX SIBJICHHSX;

- BHOCHUTb KOPPCKTHBBI B [ACATCIbHOCTL, OLICHUBATH
COOTBCTCTBUC PE3YJIbLTATOB MCJISAM, OLCHUBATHL PUCKH
IMOCJIEICTBHUI IEATEILHOCTH;

0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUS:

- BIIQJICTh HAaBBIKAMH Y4eOHO-HCCIIEIOBATEIbCKON
U MIPOCKTHOW JICATEIIbHOCTH, HABBIKAMHU Pa3peLICHHS
npobiuewm;

- BBUIBIATH
U aKTyaJu3upoBaTh 3ajady,
€¢  PpCUICHUS,  HAXOJUTh
JI0Ka3aTejIbCTBA CBOUX YTBEPKICHUH,
napamMeTphl ¥ KPUTEPUH PEIICHUS;

3aJaBaTb

MMPUIUHHO-CJICACTBCHHBIC CBsA3HU
BBIIBUT'ATh THUIIOTC3Y

ApPTYMCHTBI JJIA
3aaaBaTb

WHTEPIPETUPOBATH TUYECKHUE ACIIEKThI
HCCIIeOBaHUI
B  Ouonoruu,
r100aIbHBIC
¢dbopmupoBaTh

110 OTHOIICHHUIO K HUM CO6CTB€HHYIO IIO3HIIHIO.

OHMOTEXHOJIOTHU;
POOIIeMBI

MEIUIIMHE,
JKOJIOTUYCCKHE

COBPEMEHHBIX

paccMmarpuBaTh
COBPEMEHHOCTH,

I[IP6 10. CdopmupoBaHHOCTH YMEHHW CO37aBaTh COOCTBEHHBIC
MMMCbMEHHBIC W YCTHBIC COOOINEHHS Ha OCHOBE OHOJOTUYECKOM
nH(OPMALIUY U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh

MOHATUMHBIN annapaTr OuoJorun




- AQHAIM3HUPOBATh IIOJYYEHHBIE B XOJ€ pELICHUs
3a1a4n  pe3yJbTaTbl, KPUTUYECKH OLICHUBATb WX
JIOCTOBEPHOCTb, IIPOrHO3UPOBAThb W3MEHEHHE B
HOBBIX YCIIOBHSIX;

pa3pabaThIBaTh IJIaH peIIeHUs MPoOIeMbl C YYeTOM
aHanusa UMEIOIINXCS MaTepUATbHBIX u
HEMaTepHaJIbHBIX PECYPCOB;

-- YMETb IIEPEHOCUTH 3HAHHUS B II03HABATEIbHYIO
U IPAKTUYECKYIO 00JIACTH KU3HEACITEITbHOCTH




2. CTpyKTYypa u cojiepkaHue 001eo0pa3oBaTeJbHOI I CHUILTUHbI

2.1. O0beM JUCHUIIUHBI ¥ BUJbI Y4e0HOH padoThI

Bup yueOHoii padoTbl Oobvem 6 uacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 46
B T.4.
1. OcHoBHOE coepKaHue 44
BT. U.:
TeOpeTUIecKoe 00yIeHHe 20
MPAKTUYECKUE 3aHATUL 24

2. [IpodeccnoHATBLHO OPEHTHPOBAHHOE Co/lep:KaHue (Colep:KaHue

8
NMPUKJIAJTHOTO MOYJIAA)
BT. 4..
TeopeTHyecKoe 00ydueHue
MPAKTUYECKHUE 3aHATHS 8
WH/IMBUYaJIbHBIA IPOEKT HeT
CamocrosiTenbHast paboTa o0yyaroumxcs 2

Koncynbranus

IMpome:kyTounasi arrectanusi (2 cemectp —auddepeHIMPOBAHHDBIN 3a4eT)




2.2. TemaTuyecKMid IJIAH U COAEPKAHUE TUCHUILIHHBI «BHosTOrNs»

HaumenoBanue Coznep:kanne y4e6HOro MaTepuajia (0CHOBHOE H MPOo(ecCHOHATLHO OPHEHTHPOBAHHOE)®, Oo0bem | Popmupyembie
pa3/iesioB M TeM JIa00pATOPHBIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHOI MOAYJIb (IPH HAJIUYMH) 4acoB | KOMIIETEHIMH
1 2 3 4
OCHOBHOE cO/Iep:KaHue
Pa3nes 1. buosorus kak Hayka 2
Tema 1.1. | Conep:xanne y4edOHOr0 MaTepHajia 2
buonorus B | buonorust — Hayka o xuBoW mpupoae. CBs3u OHOJOTHH C OOLIECTBEHHBIMH, TEXHHUYECKUMH H OK-01. OK-02
CUCTEME HayK JIPYTUMHU €CTECTBEHHBIMU HayKaMu, Quiiocodueii, peauruei, STHKOM, SCTETUKONW U mpaBoM. Pob OK-0 4’ OK-07,
Ouosiornu B (OPMHPOBAHWU COBPEMEHHOH Hay4HOH KapTWHBI Mupa. CucremMa OMOJIOTHYECKUX ’
HayK.
Metoapl MO3HaHUS KUBOW MPUPOAbI (HAONIOIEHME, SKCIEPUMEHT, OIMCAaHUE, W3MEpPEHUE,
kiaccuuKalus, MoJIeIUPOBaHHe, CTaTUCTUYECKass 00paboTKa JaHHBIX)
Pa3nea 2. 7KuBble cucTeMbl U UX OPraHU3anus 2
Tema 2.1. O6mas | Coaep:kaHue y4eOHOT0 MaTepHAJa 2 OK-01, OK-02,
XapaKTepUCTHKA XKussie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Omosnoruu. OTIMYHE KUBBIX CUCTEM OT OK-04, OK-07
KU3HU Heopranndeckoi nmpupopl. CBolcTBa GMOCUCTEM U UX pa3HOOOpa3ue.
YpoBHU OpraHuzanuy OHMOCHCTEM: MOJIEKYJISIPHO-TE€HETUYECKUI, KJIETOYHbINH, OpraHU3MEHHbIH,
NONYJISIIUOHHO-BUIOBOM, 9KOCHCTEMHBIH (OMOreoneHoTHYeckuii), 0uochepHsblIit
Pa3nesn 3 XumMunuecknii cocTaB M CTPOeHHE KJIETKH 6
Tema 3.1. Coaepxanue y4eOHOIro MaTepuaa 2
XUMUYECKUI XHUMUYECKUHN COCTaB KJIETKU. XMMHUYECKUE DJIEMEHTHI: MAaKPO3JEMEHTBI, MUKPO3JIEMEHThI. Bosa u
COCTaB KIIETKH. | MUHEpalbHble BemlecTBa. (DyHKIMM BOABI M MHUHEPAIBHBIX BellecTB B KieTke. llomnepxkanue OK-01, OK-02,
Bona OCMOTHYECKOTO Oananca OK-04, OK-07
H MHHCPAJIGHBIC | [IpakTH4yeckoe 3aHsiTHE 2
BCIIECTBA Ne 1 «buonoruyeckas posib MHHEPAJIbHBIX BEIIECTB B OOECIEUEHUU >KU3HEAEATEIbHOCTH
OpPraHU3MOB, MIPOSBIICHUS AMcOaTaHCa MUHEPATIBHBIX JIEMEHTOBY
Tema 3.2. CoaeprxkaHue y4eOHOIro MaTepuaJa 2




buonornuecku
BaKHEIC
XUMHYECKHE
COCTMHECHHUS

benku. CocraB u cTpoeHue OeiaKoB. AMHUHOKHCIOTHI — MOHOMEpHl OenkoB. Hesamenumsbie u
3aMEHUMbIC AMUHOKUCIIOTHI. AMHUHOKUCIIOTHBII COCTaB. YPOBHM CTPYKTYpPbI OEIIKOBON MOJIEKYJIBI
(mepBUYHAas, BTOPUYHAS, TPETUYHASL M YETBEPTUYHAS CTPYKTYpa). XUMHUECKUE CBOICTBA OEJIKOB.
buonornueckue GyHKIIMN OEITKOB.

®depMmeHThI — Ononornueckue Karanu3aTopsl. CTpoeHue GpepMeHTa: akTUBHBIN IIEHTp, CyOCcTpaTHast
cneunpuyHocts. Kodepmentsl. Buramusbl. Ornuuuss (QepMEHTOB OT HEOPraHMYECKUX
KaTaJIM3aToOpOB. YTJIEBOJABL: MOHOCAaxapuibl (IIHOKO3a, pu0o3a M Ae30Kcupub03a), IUcaxapHjibl
(caxapo3a, JaKkTO3a) M IOJUcCaxXapuibl (Kpaxmaj, IJIMKOTeH, LeJUIoJ03a). buonornuyeckue
¢bynkuun yraeBogoB. Jlumuapl: Tpurimuuepuasl, (ocdomaumuas, crepounsl. I 'mapoduiabHO-
rusipodoOHbIe cBOMCTBa. buonornueckue ¢yHkuuu gunuaoB. CpaBHEHHE YITIEBOJIOB, OEIKOB U
JIUIHUI0B KaK UICTOYHUKOB SHEPTHUH.

Hyxneunnossie kucnorsl: JIHKu PHK. Hykneotuasl — MOHOMEpBI HyKJIEHHOBBIX KUCI0T. CTpoeHue
u ¢pynkuuu JJHK. Ctpoenune u pyakmu PHK. AT®: crpoenne n pyHKunu

IlpakTHyecKkue 3aHATHSA

Ne 2 «Omnpenenenue Buramuaa C B IPOJYKTaX MUTAHUS»

i «Onpenenenrne HAIMYUS KpaxMana B IPoyKTaxX MUTaHUs» (Ha BHIOOP MpenoiaBaTes).
«MuapodunbHO-THAPOGOOHBIE CBONCTBA JTUITUIOBY

i «M3yueHne KaTaauTHUeCKONH aKTUBHOCTU (PEPMEHTOB (Ha MpUMepe aMuiIa3bl WM KaTajaas3bl)»
(Ha BeIOOp MpenoaaBateis).

Tema 3.3.
CrpykTypHO-
(GyHKIIMOHATIbHAS
OpraHu3anus
KJIETOK

ConepxaHue y4eGHOro MaTepuaJjia

[Mutonorus — Hayka o kjerke. Kiietounas teopusi — npumep B3aMMOAEUCTBUS HaeH U (AKTOB B
Hay4YHOM ITO3HAaHUU. MeTO/1bl U3y4eHUs KIETKH.

Knerka kak mnenoctHas xuBas cucrema. OOmMe NpU3HAKKM KIIETOK: 3aMKHYyTas HapyxXHas
MeMOpaHa, mosiekyinsl JIHK kak renernueckuii anmnapar, cuctema cuHTe3a Oelnka.

Tunbr  kieTok:  JyKapuoTHYeckas M NpokapuoTudeckas.  OcoOEHHOCTH  CTPOCHHS
npokapuoTuyeckoil kierku. Knerounas crenka Gakrepuil. CTpoeHHE 3YKapHOTUYECKOW KIIETKH.
OCHOBHbBIE OTJIMYMS PACTUTENILHOW, KUBOTHOM M TpuOHON KieTkU. [ToBepXHOCTHBIE CTPYKTYpBI
KJIETOK— KJIETOYHAs CTEHKa, TJIMKOKAIMKC, X QyHKIuH. [InazmMarnyeckas MeMOpaHa, ee CBOICTBa
1 GYHKLUU.

[uronnazma u ee opranouasl. OgHoMeMmOpanHbie opraHouabl kietku: JIIC, ammapar ['onbmku,
nu3ocoMbl. [lomyaBTOHOMHBIE OpraHOW/BI KIJIETKHA: MUTOXOHJpHH, IutacTuiel. ITpoucxoxneHnne
MUTOXOHJApUN M TuiactuA. Buasl mmactun. HememOpanHble oOpraHoubl KIETKH: PUOOCOMBI,
KJIETOUHBIM LIEHTP, HEHTPUOJIN, PECHUYKH, )KIYTUKH. DYHKIIMM OPraHOUI0B KJIETKH. BritoueHus.
SAnpo — perynaropHblii neHTp kieTku. CTpoeHue sapa: sigepHas o00Ji0YKa, KapHoIlIa3zMma,




XPOMATHH, SAPBIIIKO. XPOMOCOMBI. TPaHCIIOPT BEIECTB B KIIETKE

IIpakTuyeckue 3aHATHS

Ne 3 «Crpoenue kieTku (pacTeHMsl, )KUBOTHBIE, IPUObI) M KIETOYHBIE BKIKOYEHUS (Kpaxmall,
KapOTUHOUBI, XJIOPOILJIACThI, XPOMOILIACTHI)» (Ha BBIOOD IIperoiaBaTes)

w «/3yueHne CTpoeHUs: KIETOK PACTeHUH, >XKMBOTHBIX M OaKTEpHi IOJ MHMKpPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUEY.

Ne 4 «[IponumiaeMocTs MeMOpaHsl (TIa3MOJIH3, ICTIIa3MOIIN3))»

Pazpen 4. JKu3HeneaTeILHOCTL KJIETKH

Tema 4.1.

OoMmen BELIECTB
51 IIPEeBpAICHIE
SHEPrUu

B KIIETKE

Coaep:xaHue yueOHOro MaTepuaJia

OOMeH BemecTB, WIM METa0O0IM3M. ACCHUMIIIAIMS (TUIACTUYECKHH OOMEH) M JUCCHUMIIISIIUS
(oHepreTHyeckuii OOMEH) — JBE CTOPOHBI EIMHOTO Tmporecca MeTabonuszMa. Poib 3akOHOB
COXpAaHCHHS BEIICCTBA W DJHEPTMH B TIOHMMaHWUU MerTa0oinu3Ma. Tumbl OOMEHa BEIIECTB:
aBTOTPO(HBIN U reTepoTpodHBIA. Poib pepMEeHTOB B 0OMEHE BEIIECTB U MPEBPANICHUH YHEPTHH B
KIICTKE.

®otocunrtes. CeroBas u TeMHOBas (aszbl poTocunHTesa. Peakumu dorocunTesa. DPPeKTHBHOCTD
dorocunTe3a. 3HaueHWe (GOTOCHHTE3a IS JKU3HM Ha 3emiie. BrusHue ycnoBWil cpensl Ha
(OTOCHHTE3 U CIIOCOOBI TIOBBIIICHUS €T0 IPOAYKTUBHOCTH y KYJIbTYPHBIX PACTCHHUNA. XEMOCHHTE3.
XeMOCHHTE3UPYIOIIHe OaKkTepuH. 3HAUCHUE XEMOCHHTE3a [l )KU3HU Ha 3emiie.

DHepreTHdeckuii OOMEH B KIIETKe. PacieruieHwe BemeCTB, BBIICICHUE W aKKyMYJIHPOBAHHE
SHEPTrUU B KJETKe. DTambl JHeprerudeckoro oOmeHa. [nukonu3. bpoxeHwe u e€ro BUIBL
Kucnoponnoe oxucienue, wid KiIeTodHoe pixanue. OkucnutenbHoe G(ochoprimpoBaHue.
O PeKTUBHOCTH IHEPTETHUECKOT0 OOMEHa

Tema 4.2.
Buocuures Oenka

ConepxaHue y4eGHOro MaTepuaJjia

Peakiiun mMatpuuHoro cuHTte3a. I'enernueckass nnpopmanusa u JIHK. Peanuzanus reHetndyeckoi
nH(popMaluy B KJIeTKe. [ eHeTuuecKkui Ko M ero cBoicTBa. TpaHCKPUIIINUS — MaTPUUHBIN CUHTE3
PHK. Tpancnsauust — 6uocunTte3 Oenka. Drtamnbl TpaHcasauuu. KoaupoBanue aMHHOKUCIOT. Poib
pubocoM B OuocuHTE3€e Oenka

HpaKTl/l‘{eCKOB 3aHsATHEC

Ne 5 «Pemenue 3ala4 Ha ONIPCACIICHUC ITOCIICAOBATCIIbLHOCTU HYKJICOTHUIOB)

Tema 4.3.

Coaep:xxanue yueOHOro MaTepuaJia

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




Bupycel

Hexnerounsie (opmbl xu3Hu — BUpychl. Mcropusi otkpeitusi BupycoB (. WM. MBaHOBCKHMIA).
OcoOeHHOCTH CTpPOEHMsI M JKU3HEHHOro LuKiIa BUpycoB. bakrepumodaru. bonesnu pacrenuii,
KUBOTHBIX M YEJIOBEKA, BBI3bIBAEMbIC BUpycamu. Bupyc mmmyHonedunmra yenoeka (BUY) —
Bo3Oyautens CIINa. ITpodrnakTiuka pacnpocTpaHeHus BUPYCHBIX 3a001eBaHU

Pa3nes 5. PazMHokeHHe M1 MHIUBHYAJIbHOE Pa3BUTHE OPTAaHU3MOB 10
Tema 5.1. Coaepsxkanue y4eOHOIro MaTepuaJa 2
KusneHHpli LUK | KieTOYHBINA UK, WK KU3HCHHBIA MUK Ki1eTkH. MHTepdasza u muto3. IIporecchl, mpoTeKaroume
KJICTKH B wuHTepdasze. Permmukamms — peakmus marpuuHoro cuHTe3a J[HK. CtpoeHume Xpomocom.
XpOMOCOMHBII HAa0Op — KapuoTuil. JIMIUIOMAHBIA W TalIOWIHBI XPOMOCOMHBIE HaOOPBHI.
Xpomarusl. Lluronornyeckre OCHOBBI Pa3MHOXKEHUS U MHIUBU1YaJIbHOI'O PA3BUTHUS OPraHU3MOB.
Henenue kietku — muro3. Craauu murtosa. [Ipouecchl, Npoucxoisiive Ha pasHbIX CTaAMSIX
MuTO3a. bruonoruueckuii cMmpica Muto3a. Ilporpammupyemast rudenb KJISTKH - alloNTo3
Tema 5.2. Coaep:xaHue yueOHOro MaTepuaJia 2
dopmbl @opMbl pa3MHOXKEHMsI OpraHU3MOB: Oecriojioe M MojioBoe. Buipl Gecrosioro pa3MHOXKEHMS:
Pa3MHOXKEHHUS JICJICHUE HAJBOE€ M IIOYKOBAHUE OJIHO M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BEr€TaTUBHOE
OpPraHu3MOB pa3MHOXeHue. FICKyCCTBEeHHOE KJIIOHUPOBAaHHE OPraHU3MOB, €r0 3HaU€HHE IS CEJICKIUH.
[losnoBoe pasmMHOXKeHUE, ero oriauuusg oT Oecnonoro. Meio3. Craagunm wmeio3a. Ilponeccsl,
IpoucxoJsue Ha cTragusax Melos3a. IloBenenume xpomocom B Meiloze. Kpoccunrosep.
buonoruueckuil cMmbici U 3HaueHHWEe MeHo3a. ['ameroreHe3 — mpoiecc 00pa3oBaHUS MOJIOBBIX
KJIETOK Yy JKMBOTHBIX. IloJlOBBIE Kene3bl: CEMEHHUKH M sSUYHUKU. OOpa3zoBaHHE M pa3BUTHE
MIOJIOBBIX KJIETOK — raMeT (CrepMaTo30U/1, SIHIEKIIeTKa) — criepMaToreHes u ooreHe3. OCOOEHHOCTH
CTpOEHMSI SIMLIEKJIETOK U criepMaTo3onoB. Omnonorsopenue. [lapreHorenes
Tema 5.3. Coaepixanue yueOHOIro MaTepuaJa 4
WNunuBunyansHoe NunuBunyanpHOEe pas3BuThe (OHTOTeHE3). DMOpHOHAIBHOE pa3BuTHE (IMOpUOTEHE3). Tarlbl
pa3BuTHE SMOPHOHAIBHOTO PA3BUTHUS y MO3BOHOYHBIX JKUBOTHBIX: JPOOJIEHME, TacTpysALus, OpraHOreHes.
OpPraHHU3MOB [ToctambpuoHanbHOe pa3BuTHE. THUMBI MOCTAIMOPHOHANIBHOIO Pa3BUTHUS: NpPSIMOE, HE MpsIMoe
(mmunHOYHOE). BnusHMe cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOPBI, CIIOCOOHBIE BBI3BIBATH
BpPOXKJIEHHBIE ypoAcTBa. PocT u pa3Butue pacteHnid. OHTOreHe3 BETKOBOIO PACTEHHUS: CTPOEHUE
CEMEHM, CTaIMH Pa3BUTHUS
Tewma 5.4. IIpodeccnoHa/ILHO OPMEHTHPOBAHHOE COJeP:KaHue (CoepKaHue NPUKJIATHOTO MOLYJIsl) 2
Ocobennoctu Bapuant 1. Bapuant 3. Tkanu dyenoBeka. CTpoeHHME OpraHOB M CHCTEM OpIaHOB YEIOBEKa
CTPOCHHUS OyHKIMOHANbHAS CHCTEMa OpraHoB. ['omMeocTa3 opraHu3Ma W €ro Mojjep)KaHue B IMpoliecce
U pa3BUTHSA KU3HEICATEIBHOCTH. 3HAUEHUE TMPOSIBICHUS pasfgpaxuMocTd U peryasnuu. [Ipoueccel
MaKpOOpraHusma KHU3HEJESITeNIbHOCTH  4yejoBeka. IlpuumHbl HapymeHuidl pa3BuUTHs  opraHu3MoB  Oprasbl
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penpoayKIuu, cTpoeHue u GyHknuu. PenponyktuBHoe 310poBhe. HaciencrBenHnbie 00JIe3HH, UX
MIPUYMHBI U TIpenynpexaenue. Madekuuu, nepeaaromyecs NoJ0BbIM NYyTEM, UX MPodUIaKTHKA

HpaRTn'{ecmle 3AHATHSA

No 6 PazpaboTka MEHTaIbHOM KapThl TKAHEH, OPraHOB U CUCTEM OPraHOB MAaKpOOPTaHU3MOB
(uesoBeKa) ¢ KpaTKOi XapaKTEPUCTHUKON UX (DYHKIIUH.

No 7 «BupycHbple U 0akTepuagbHbIe 3a00JICBaHUS MaKPOOPTaHU3MOB (YEJIOBEK). DMUACMUYCCKUN
(omm3ooTHUecKkui,  snuduTOTHYECKMi)  mpomecc.  OOmME  NPUHIMIBI  HCIOJIB30BaHUS
JIEKapCTBEHHBIX BemecTB. OCOOEHHOCTH NPUMEHEHUs! aHTHOUOTHKOBY

Paznen 6. HaciaeacTBeHHOCTh U H3MEHYHBOCTh OpraHu3smMoB

Tema 6.1.
3aKOHOMEPHOCTH
HACJIEJOBAHUS

Coaep:xaHue yueOHOro MaTepuaJia

[IpenmMer u 3amaun reHeTUKH. Poib UTOMOTMU ¥ SMOPUOJIOTUH B CTAHOBJICHUH T'€HETUKH. Bkias
POCCHHCKMX ¥  3apyOeKHBIX YUEHBIX B pa3BUTHE TCHETUKA. MeETOAbl TI'eHETHKHU
(TubpuIOTOTUYECKUA, LUTOT€HETUYECKUH, MOJICKYJISIPHO-T€HETHYECKHIA ). OcHOBHBIE
reHETUYECKUE TIOHATHUS. | 'eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKpEeLIUBaHU.
3aKOHOMEPHOCTH HACJIEI0OBaHUs TMPU3HAKOB, ycTaHoBIeHHbIE . Mennenem. MoHoruGpumHoe
CKpeuIMBaHue. 3aKOH eInHO00pa3usi THOPUIOB MEpBOro mokoseHus. [IpaBuino noMHUHUPOBaHUSL.
3aKoH paciuernieHus npu3HakoB. ['unoresa unuctorsl ramet. IloHOE ¥ HEMOIHOE JOMUHUPOBAHUE.
JlurnbpuiHoe ckpeuBaHue. 3aKOH HE3aBUCUMOI'0 HaclleJoBaHMsI Mpu3HaKoB. L{urorenernueckue
OCHOBBI JUTHMOPUJIHOTO CKpEUIMBaHMA. AHaIU3Upyollee ckpeumBaHue. lcnons3oBaHue
AHAJIM3HUPYIOIIETO CKPEIIMBAHUS JIJIsl ONIpeIeTIeHHsI TEHOTHIIa OCOOH.

IIpakTHYecKHe 3aHATHSA

Ne 8 Pemienue 3ala4 Ha TCHCTUYCCKHUE 3a/1a4U, CBA3AHHBIC C HACIICAOBAHUCM IIPU3HAKOB Y
YCIOBCKaA.

Tema 6.2.
CuemienHoe
HacJIeI0BaHUE
MIPU3HAKOB

Conep:xxanue yueOHOro MaTepuaJia

CuennieHHOe HaclenoBaHue Tpu3HakoB. Pabora T. Moprana mo cCuENIEHHOMY HaclleJOBaHUIO
reHoB. HapymieHwe cremieHHs TeHOB B pe3yJbTaTe KPOCCHHIOBEpa. XPOMOCOMHAs TEOPHS
HacJeCTBeHHOCTH. ['eHeTHyeckue KapThl. ['eHeTmka mona. XpOMOCOMHOE OMNpEAEiIeHUE MoJa.
AyTOCOMBI n IMOJIOBBIC  XPOMOCOMBI. TI"'omorameTHEBIE U TCTCPOraMETHEBIC OpraHHU3MBI.
HacnenoBaHue Npu3HaKoOB, CHEIUICHHBIX C ITOJIOM

IIpakTuyeckue 3aHATHSA

Ne 9 Pemienue 3amad Ha ONpEAEIEeHUE BEPOSITHOCTH BOSHUKHOBEHHUSI HACJIEACTBEHHBIX MPU3HAKOB
NP CUEIJICHHOM HACIIEOBAaHUH, COCTABIIEHHE T€HOTUITUYECKUX CXEM CKPEILIMBAHUS
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Tema 6.3.
3aKOHOMEPHOCTH
HN3MCHYHNBOCTHU

Coaep:xaHue yueOHOro MaTepuaJia

N3meHunBoCTb. BHIBI M3MEHUMBOCTH: HEHACIICACTBEHHAass M HacieAcTBeHHas. Ponb cpenbl B
HEHACJICICTBCHHON M3MEHYMBOCTH. XapaKTepUCTHKAa MOJU(PHUKAIMOHHON  HM3MEHUYMBOCTH.
BapuanuonHssiil psn v BapuanuoHHas Kpusas. Hopma peakuum npusHaka. KonandecTBeHHBIE U
KayeCTBEHHBIC IMPH3HAKU W MX HopMma peakuuu. CBOHCTBa MOIAM(PHUKAIMOHHON W3MEHYHMBOCTH.
HacnencrBenHast, wiim reHOTUNHYeCcKast n3MeHUYNBOCTb. KoMOMHaTHBHAsE M3MEHUNMBOCTh. Meiio3 u
II0JIOBOM MpPOLECC — OCHOBa KOMOMHAaTMBHOM H3MEHUYMBOCTH. MyTallMOHHAs W3MEHYHUBOCTD.
Knaccudukanus Myranuil: reHHble, XpOMOCOMHBIE, T'€HOMHbIe. HacToTa M NPUYMHBI MyTaLUH.
MyrareHusle (QaxkTOpbl. 3aKOH TOMOJOTHYECKHX PSJIOB B HACIEACTBEHHOW HM3MEHUYMBOCTH
H. Y. BaBuiosa

HpaKanecmle 3AHATHSA

Ne 10 Pemenue 3aJla4 Ha OoIpCaACJICHUC BEPOATHOCTH BO3ZHUKHOBCHUS HACIICACTBCHHLIX ITPH3HAKOB
IIPpH pa3JIMYHBIX TUIIAX BBaHMOHeﬁCTBHﬂ T'CHOB, COCTABJICHUEC N'CHOTHITMYCCKHUX CXCM CKPCHIMBAHUA

Tema 6.4.
T'eneTuka uenoBeka

Coaep:xanue yueOHOro MaTepHuaJia

I'enetnka demoBeka. Kapuotun uenoBexka. OCHOBHBIE METOJbI T'E€HETUKH  YEJIOBEKa:
TeHEaJOTUYECKUI,  OJM3HEIOBBIN, I[MTOTCHETUYECKHH, OHOXUMHUYECKHH,  MOJICKYISIPHO-
reHeTudeckuid. CoOBpeMEHHOE ONpelIeNieHHe TEHOTHUIA: TOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTUIIUpOBaHuEe, B ToM uymcie ¢ mnomouipio [1[[P-ananmuza. HacnenctBennbie 3a0oieBaHUsS
YeJIOBEKa: TeHHbIE 00JIe3HU, 00JIE3HU C HACIIEACTBEHHOM MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE
6one3nu. ComaTuueckre U reHepaTuBHble MyTanud. CTBOJIOBBIE KJIETKH. [IpUHIUIIBI 310pOBOTO
oOpasa >KW3HHM, JMATHOCTUKH, MPOPUIAKTUKH M JIEUEHUS TE€HETHYECKUX OomeszHeil. Menuko-
T€HETUYECKOE KOHCYJIbTUPOBaHUE. 3HAYEHHE MEIMLUMHCKON TE€HETUKH B NPEIOTBpALICHUU
Y JICYCHUH TeHETUUYECKHX 3a00JI€BaHNI YeJIOBEKa

IIpakTHYecKHe 3aHATHSA

No 11 «CocTaBneHue u aHaJIM3 POJIOCIOBHBIX YEJIOBEKA)

Pazgen 7. DBoJIlonOHHAA 0MOJIOTUSA

Tema 7.1.
OBOIIIOIIMOHHAS
TeopHus

U €c MecTo B
ouooruu

ConepxaHue y4eGHOro MaTepuaJjia

IIpennocsliku BO3HMKHOBEHMS IBOJIIOLIMOHHONW TEOPHM. DBOJIIOIMOHHAS TEOpUS U €€ MECTO B
Ouosnoruu. BrnusHME SBONIOIMOHHON TEOpUM HAa pa3BUTHE OHOJOTMM U JPYTUX HayK.
CunerenscTtBa 3Bomouuu. [lajgeoHTOIOTMYECKHE: TOCIENOBATEIBLHOCTD IIOSBIEHUS BHUIOB B
MAJIEOHTOJIOTUYECKON JIETONHUCH, TepexoHble popMbl. buoreorpaduueckue: cX0ACTBO U pa3Iuyue
bayH u Qrop MaTepukoB M OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJCTBA M PA3IMUUs SMOPHOHOB
pPa3HbIX BHJIOB I03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOIMYHBIE,
pYAMMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXMMHYECKHE: CXOJCTBO MEXaHHU3MOB

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




HACJEACTBEHHOCTH M OCHOBHBIX META0OJMYECKUX TyTeM Yy BCEX IKUBBIX OPraHU3MOB.
OpomonronHasi teopusi Y. Jlapsuna. I[lpennochblik BO3ZHMKHOBEHHUS JapBUHU3MA. [[BroKylue
CHWJIBI DBOJTIOIIMH BUOB 110 J[apBUHY (M30BITOYHOE PAa3MHOKEHUE MPU OTPAHUYCHHOCTH PECYpPCOB,
HeomnpeenéHHas I3MEHYUBOCTh, 00pb0a 3a CyIECTBOBaHHE, ECTECTBEHHBIN 0TOOP)

Tema 7.2.
MuUKpO3BOTIOLMS

Coaep:xaHue yueOHOro MaTepuaJia

Cunrernueckass teopus sBomonnu (CTD) m e€ OCHOBHBIE TMOJOXKEHHS. MUKPOIBOJIOIHS.
[Momynsnus Kak eIWHUIA BHIA W SBOJMIOLUH. JBrkymue cuibl (PakTOpHI)IBOJIOLUU BUIOB B
npupoje. MyTallmOHHBIN Mpolecc ¥ KOMOMHATUBHAs M3MEHYMBOCTh. [lonmyssiiMOHHbBIE BOJIHBI U
npeiid reno. M3omsanus u murpanusi. EcrecTBeHHBINH 0TOOP — HANPaBIISIOMUI (PaKTOP SBOIOLUH.
@opmbl ecrecTBeHHOro oTOO0pa. Ilpucrnoco0neHHOCTh OpPraHU3MOB Kak pe3ysbTaT 3BOJIIOLUU.
[Tpumepsl mpucmocoOiieHUit 'y opraHu3MoB. ApomMopdo3bl W HIUMOAganTamuu. Bug wu
BunooOpasoBanue. Kpurepun Buzma. OcHOBHblEe (GopMBlI BHJI000pa3oBaHUs: Teorpaduyeckoe,
9KOJIOTHYECKOE

Tema 7.3.
Makpo3Bosronus

Coaep:xxanue yueOHOro MaTepuaJia

Makpossomrorst.  Popmbl  dBoOTIONMH:  (puUIeTHYecKas,

napajjicjibHasd. H606paTI/IMOCTL 3BOJIFOIINH

JAUBCPIreHTHAA, KOHBCPICHTHAs,

HpaKTI/I‘{eCKOC 3aHsATHE

Ne 12 «CpaBHeHue BUAOB 110 MOPPOIOTUIECKOMY KPUTEPHUIO»
i «Onucanye Npucnoco0JIeHHOCTH OPraHu3Ma U €€ OTHOCUTEIBHOIO XapaKTepay

Pa3nes 8. BosHukHOBeHMe 1 pa3BUTHE KU3HHM Ha 3eMiie

Tema 8.1.
3apoxaeHue
PAa3BUTHC KU3HU

)51

ConepxaHue y4eGHOro MaTepuaJjia

JloHay4dHBIEe PEACTABIEHUS O 3apOXKACHNUN KU3HN. HayuHble runore3sl BOSHUKHOBEHUS KU3HU Ha
3emsie: abuoreHes W naHcrnepMusi. XUMHUYEcKas 3BOJIOLMSA. AOMOTEHHBIM CHHTE3 OPraHMYECKUX
BELIECTB HW3HEOPTraHMYECKHX. OKCIIEPUMEHTAIBHOE TMOATBEPKICHUE XHMUYECKOM 3BOJIOLUU.
Havanpubpie »stanbel  Ouonormueckoid »sBomtouuu. I'mnoresa PHK- wmupa. ®Dopmupoanue
MEMOpaHHBIX CTPYKTYp ¥ BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM M HMX 3BOJIOLUS.
®opMHUpOBaHUE OCHOBHBIX TPYII )KUBBIX OPTaHU3MOB.

Pa3BuTHe xu3HK Ha 3emie 1o 3pam u nepuojam. Kartapxeil. Apxelckas U IpOTEPO30MCKas IPBHI.
[Taneozoiickasg spa u €€ mepuonbl: KeMOPUNUCKHM, OPIOBUKCKHHA, CUITYPUHCKHUI, 1E€BOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHAN. Me3030icKas dpa U €€ NepUuobl: TPUACOBBIN, IOPCKUM, MEJIOBOM.
KaliHo3oiickass 2pa W €€ mnepuoabl: MAJEOr€HOBBIA, HEOrE€HOBBIM, aHTPONOTECHOBBII.
XapakTepHuCTHKa KJIMMaTa ¥ Fe0JOTHYeCKUX MTPOLIECCOB

Tema 8.2.
Cucrema

ConepxaHue y4eGHOro MaTepuaJjia

Cucrema OpPTraHU4YCCKOIo MUpa KaK OTPAKCHUC 3BOJIFOIIHUH. OCHOBHBIC CHCTEMATUUYCCKHE T'pYHIIIbL

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




OpPraHUYECKOTO
MUpa

opranu3MoB. OCHOBHBIE 3TaIlbl ABOJIOIUH PACTUTEIHLHOIO M XHBOTHOTO MHpa. ApoMopdo3bl y
pacTeHui 1 )KUBOTHBIX. [losiBiIeHHE, pacLIBET ¥ BBIMUPAHKE I'PYIII KUBBIX OPraHU3MOB

Tema 8.3.
[Ipoucxoxnenue
YyeJIoBeKa -
AHTPOIIOTCHE3.
OCHOBHBIE CTaaUH
SBOJIIOLIUU
YyeJIoBeKa

Coaep:xaHue yueOHOIro MaTepuaJia

OBouroLUs YeJIoBEeKa. AHTPOMNOJIOrUsA Kak Hayka. Pa3BuTue mpeacTaBieHUN O NMPOUCXOXKICHUU
yesnoBeka. MeToapl M3ydeHMsl aHTpororeHesa. CXoAcTBa M pa3ivyusl 4YEIOBEKa M JKUBOTHBIX.
Cuctematnueckoe TOJOXKEHHE 4YenoBeka. JIBmkymume cunbl ((pakTopbl) aHTPOIIOreHe3a.
HacnencTtBeHHass WM3MEHYMBOCTH W €CTECTBEHHBIM 0TOOp. OOmIecTBeHHBbIM 00pa3 >KU3HH,
U3rOTOBJICHUE OPYAUN TpyZAa, MbIIUIEHHE, pedb. OCHOBHBIE CTaIMU U BETBU 3BOJIIOLMU YEJIOBEKA:
aBCTPAJIONNTEKH, YenoBek ymenbld, YenoBek NIpAMOXOIAIUM, YenoBeK HeaHIepTAIbCKUM,
UYenoBek pa3yMHbII COBpeMEHHOro THma. HaxXoAKM HCKONMaeMbIX OCTaHKOB, BpeMs
CYILIECTBOBAHMS, 00JIaCTh PACIPOCTPAHECHHUS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.
YenoBeueckue pacbl. OcCHOBHble OoJbIIME pachl: €BponeouaHas (eBpas3uiickas), Herpo-
aBcTpajoujHas  (PKBaTopuaibHas),  MOHToJOMAHas  (a3uarcko-amepukaHckas).  YUepTsl
IPUCIIOCOOJIEHHOCTH MPEICTaBUTENIeH YeTI0BEYECKUX pac K YCIOBUSAM CYLIECTBOBaHUA. ENUMHCTBO
yesoBeueckux pac. Kputnka pacuzma

IlpakTHyecKkue 3aHATHSA

Ne 13 «Bpems u myTu pacceseHus YeJl0BeKa 0 IIaHETE
wm «lIpucnoco0ieHHOCTs YeNoBeKa K pPa3HbIM YCIOBHSIM cpenbl. BiumsHue reorpadudeckoit
cpeabl Ha MOP(OJIOTHIO U (PU3NOJIOTHIO YEJIOBEKa»

Pazzen 9. Opranu3mMbl 1 OKpY:KaK0Ias cpeaa

Tema 9.1. Coaeprxkanue yueOHOro MaTepuaJa
Okonorus KaK | DKOJOrus Kak HayKa. 3ajadyd W pas3Aenbl dKOJIOTMH. MeToIbl KOJOTHYECKHMX HCCIEJOBAHMM.
HaykKa. Cpenpl | DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YenoBeka. Cpebl OOMTaHUsI OPraHU3MOB: BOJIHAS,
KU3HU. Ha3eMHO-BO3/lyIlIHasl,  IOYBEHHAas,  BHYTPHOpPraHU3MEHHas.  OKOJOTHYeCKHue  (aKTOpbI.
DKOJIOrH4ecKue Knaccudukanusa skomorudyeckux (QakTopoB: aOMOTHYECKHE, OMOTHYECKHE M aHTPOINOICHHBIE.
(bakTopsl JlelicTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI
AbGunotnyeckue (akTopbl: CBET, TeMIleparypa, BiaxHocTb. Poronepuonusm. [Ipucnocobnenus
OpPraHu3MOB K JIeHCTBHIO aOHOTHYECKHX (haKTOPOB. brojgornueckue puTMsl.
buotnueckue ¢dakTopel. Buasl OMOTHYECKMX B3aWMOJCHCTBUN: KOHKYPEHITHS, XHUITHHYECTBO.
[TapazutusM, MyTyanu3Mm, KOMMEHCAIM3M (KBapTHPAaHCTBO, HaxXJIEOHMYECTBO), aMEHCAJIM3M,
HeHTpanu3M. 3HaueHue OWOTHMYECKHX B3aUMOJEHCTBUN MJi CYLIECTBOBAaHUS OpPraHU3MOB B
MPUPOJHBIX COOOIIECTBAX
Tema 9.2. Coaeprxanue yueOHOIro MaTepuaa
ODKOJIOrHYECKHE DKOJIOTMYECKHE XapaKTEPUCTUKU monyasiuuu. OCHOBHbBIE MTOKA3aTENH MOMYJSALUN: YUCIEHHOCTD,
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XapaKTePUCTHKH IUIOTHOCTbB, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpanus. JJMHaMUKa YUCICHHOCTU MOIMYJISIIUH
HOMYJISALUH U e€ peryJssims
IIpakTHyeckoe 3aHsITHE 2
Ne 14 «IToncy€T NI0THOCTH NOMYJISILIUI pa3HbIX BUJIOB PACTEHUI»
Pasznea 10. Coo01iecTBa 1 AKOJIOrH4ecKHe CUCTEMbBI 14
Tema 10.1. Conep:kaHue y4eOHOTr0 MaTepuaa 2
CoobmrecTBa CoobmiecTBo opranu3mMoB — OuoreHo3. CTpyKTypsl OWOIIEHO3a: BHJOBasi, MPOCTPAHCTBEHHAs,
OpraHU3MOB, Tpoduyeckas (rumieBas). Bunbi-noMmunantel. CBsizu B OHOIIEHO3E.
3KOCUCTEMBI DKoJoru4ecKkre CucTemMbl (9kocuctembl). [loHsTHe 00 23KocHcTeMe ©  OHOrEOleHO3E.
QDyHKIMOHAIBHBIE KOMIIOHEHThl  3KOCHUCTEMBI:  MPOJIYLEHTbl, KOHCYMEHTbI, pPEIAYLICHTBHI.
KpyroBopor BemecTB W MOTOK SHEPrHH B 3KOcHcTeMe. Tpoduueckue (IMHUIIEBBIE) YPOBHH
skocucteMsl. [Iumessle 1ienu u cetu. OCHOBHBIE NTOKA3aTeIN SKOCUCTEMBbI: OMoMacca, MpoAyKLus.
DKOJIOTUYECKHE THPaMHJbL: TPOIYKIMH, YHUCICHHOCTH, Onomacchl. CBOWCTBAa HKOCHCTEM:
YCTOMYMBOCTh, caMoperyJisinus, pazsutue. Cykueccus
IIpakTHyeckue 3aHATHA 2
Ne 15 Pemrenue npakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJaHHUI Ha COCTABJICHHE TPO(PHUECKUX
Leneu, nupamuJi OMoOMacchl U SHEPrUH, NEPEHOCY BEIIECTBA M SHEPIHU B SKOCUCTEMAX
Tema 10.2. Cojaeprxanue yueOHOIro MaTepuaJa 4 OK-01. OK-02
[Tpuponusie [IpuponHsle  SKOCHCTEMBI. JKOCHCTEMBI peK M 03€p. OKocucTeMa XBOWHOTO WM OK-0 4’ OK-07,
HKOCHUCTEMBI [IUPOKOJIMCTBEHHOTO Jieca. AHTPOIIOT€HHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBL. Y pPOOIKOCHCTEMEI. HK,’ 11
buonoruyeckoe u xo3siicTBEHHOE 3HAUEHHE arpo’KOCUCTEM U ypboskocucTeM. buopasHooOpasue )
Kak (akTop ycToMunBOCTH 3KocucTeM. CoxpaHeHrne OMOJI0rHYeCcKOro pa3HooOpasust Ha 3emiie
Tema 10.3. Coaepxanue y4eOHOro MaTepuaa 2
buocdepa — VYuenue B. W. Bepnaackoro o Ouochepe. I'panunibl, coctaB u cTpykrypa omocdepsl. Kupoe
rino0anbHas Bel1ecTBO U ero GpyHkuuu. OcodeHHOCTH OHocdephl Kak rI100aabHON 3KOCUCTEMBI. J[MHaMIuecKoe
JKOCHCTEMA 3eMIIM | paBHOBECHE M oOparHasl CBsi3b B Onocdepe. KpyroBopoTsl BemecTB 1 OMOTCOXUMHUYUECKHE ITHKITBI
3JIEMEHTOB (yTiepojia, a30Ta). 30HaIbHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIIN
IIpakTHYecKHe 3aHATHS 2
Ne 16 Pemenune mnpakTUKO-OPHEHTHUPOBAHHBIX PACUETHBIX 3a/ady Ha ONpeeNieHHE IUIOIAan
HACAKACHUH Il CHIDKEHHS] KOHIIEHTPAIMH YTJIEKUCIIOTO ra3a B aTMoc(hepe CBOEero pernoHa
POKUBAHUS
Tema 10.4. IIpogeccnoHaTIbHO OPHEHTHPOBAHHOE CO/IePKaHNe (CoepPKaHue MPHUKJIATHOT0 MOAYJIA) 4
Bnusinue UYenoBeuecTBO B Oumocdepe 3eMian. AHTPOIOT€HHble H3MEHEHUs B Ouocdepe. [mobanbHbIE
aHTPOIOT€HHBIX sKosioruueckue mpobsemsl. CocyliecTBOBaHME TMpHPOJbl M yenoBeuecTBa. CoxpaHeHue




¢bakTopos Ha
ouochepy

Oropa3zHooOpa3msi Kak OCHOBAa yCTOHYMBOCTH Ouocdepbl. OCHOBa paMOHATBHOTO YIIPABJICHUS
PUPOJHBIMHE PECYPCaMH M UX HCIOJIb30BaHKe. JIOCTHKEHUST OMOIOTHH U OXpaHa MPUPOIbI

HpaKaneCKoe 3aHsATHE

Ne 17 pemienue 3amau 1o 3ajlaHue pacyeTa BOJAONOTPEOICHHS HACEIEHHOTO MYHKTA.

KonTposbHas padora

N

Tema 10.5.
Bausane
COLIMAILHO-
JKOJIOTHYECKUX
¢bakTopoB

Ha 3JI0POBBE
YyeJIoBeKa

HpO(l)eCCI/IOHaJILHO OPUCHTHPOBAHHOE€ COACPKAHUC (couepma}me IMPUKJIAAHOTO MO)Iy.]'Iﬂ)

310poBbe U €ro cocraBisirone. PakTopbl, IMOJIOKUTEIBHO M OTPULATENBHO BIMSIOIIME Ha
opraHusM 4ejoBeka. llpoOiemMa TEXHOTEHHBIX BO3JCHCTBUH Ha 3]I0pOBbE  YeNOBEKa
(2MEeKTpOMarHUTHbBIE OIS, OBITOBAasE XUMHUS, W30BITOYHBIC IIYMbI, paAHalMs U T.I.). AJantanus
opraHu3Ma 4YejloBeka K (akropam oOkpykatomed cpensl. [lpuHnmnser - GopMupoBaHHS
310poBbecOeperaroliero nopeaeHus. Pundeckas aKTUBHOCTb W 370pOBbe. ['pymmbl 370pOBbS.
OcHoBBI 3aKanuBaHusl. BHOXMMUYECKHe acTeKThl paluoHanbHOro nutanus. [IpaBuna 6e3omacHoro
UCIIONIb30BaHUsl OBITOBBIX MPUOOPOB M TEXHUUECKHUX YCTpoHcTB OBNaneHue MeTogamu
OompeNesieHUs] TOKa3zarelied yMCTBEHHOM paboTOCIOCOOHOCTH, OOBSICHEHHWE MOJIYYCHHBIX
pe3ynbTaTtoB U (HOPMYIHUPOBAHHE BHIBOJOB (MUCHMEHHO) C HCIOJIb30BAHMEM HAYYHBIX MOHSITHIA,
TEOpUI U 3aKOHOB

HpaKTI/I‘{eCKOC 3aHsATHE

Ne 18 «OmpeneneHue CyTOUYHOTO palliOHAa NMUTAaHUS B 3aBHCHUMOCTH OT YPOBHS (DUM3HUECKOMN
akTUBHOCTH» Wiu «[IpodunakTrka npodeccnoHadbHbIX 3a0oseBaHMi» win «B3anmoneiicTeue
YeJI0BEKa C TEXHOJIOTUYECKOU Cpeion»

IIpakTHYecKkHne 3aHATHA

Ne 19 «YMcTBeHHas: pabOTOCTIOCOOHOCTD)

unu «BrusHue abuoTmyeckux (PaKTOpOB Ha UeENOBEKa (HU3KHE W BBICOKHE TEMIIEPATYPHI)»
(B xadecTBe TPUITEPOB CHIDKAIOLIMX PAOOTOCIIOCOOHOCTh MCIIOIB30BaTh YCIOBHS OCYILECTBICHUS
po¢eCCHOHAIBHON NEATENHHOCTH: IIIYM, TEMIEparypa, puznueckast Harpy3Ka u T.1.)

Pa3nea 11. CenreKknusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHH

Tema 11.1.
Cenexims KaK
HayKa | IPoIecc

Conep:kanue y4eOHOIro MaTepuaJa

Cenekuusi Kak Hayka M TPOIECC. 3apOXKICHUE CeNeKUMH W JgomMectukauus. Yuenue H. U.
BaBumoBa o 1eHTpax MHOTOOOpa3usi M MPOUCXOKIACHHUS KYIbTYPHBIX pacTeHuid. LIeHTpsI
MPOUCXOKACHUA JOMAIIHUX XHUBOTHBIX. COpT , HIOpoJa, mTaMM.

CoBpeMeHHBIE METO/IbI CeNeKIMH. MacCOBBIN 1 MHIUBUIYaTbHBIA OTOOPHI B CETIEKIIUU PACTEHUH H
*KUBOTHBIX. OIIeHKa dKCTepbepa. biIM3KopocTBEeHHOE CKpeIMBaHUe — HMHOPUIUHT. YncTast JIMHUSL.
CkpenmBanue 4ucThIX JUHUN. ['eTepo3uc, unu rubpuaHas cuia. HepoacTBeHHOE CKpelrBaHue —

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




ayropuaunr. Otnanénnas rubpuanzanus u e€ ycrnexu. McKycCTBEHHBI MyTareHes3 W MoJydeHHe
MOJIMIIIONJOB. JIOCTHKEHHMSI CEICKIMU PACTEHU M, )KUBOTHBIX 1 MUKPOOPIraHU3MOB

Tema 11.2. buorexHonorust kak OTpacib IPOU3BOACTBA. [ eHHas MHXKEHepus. OTanbl  CO3JaHus 2
OcHOBBI pekomOunantHo JIHK w TpaHcrenneix opranu3moB. Kierounas wumxeHepus. Kierounsie
OMOTEXHOJIOTUU KyJlbTYpbl. MUKpPOKJIOHaJIbHOE pPa3MHOXEHUE pacTeHuid. KioHuMpoBaHHE BBICOKOIPOAYKTHBHBIX
CEJIbCKOXO3SCTBEHHBIX OpPraHU3MOB. OKOJOTMYecKHe M AThueckue mnpodiaemsl. ['MO —
TeHETHYECKU MOAU(PHUIIMPOBAHHBIC OPTaHU3MBI
Tema 11.3. IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE CO/Iep:KaHue (Co/iepKaHue MPUKJIATHOTO MOTYJIsl) 2
buorexnonornn B | OCHOBHBIE HAmNpaBICHUS COBPEMEHHON OMOTEXHOJOIMH B MNPO(ECCHOHAIBHOW JeSATEIHbHOCTH
KU3HU yenoBeka. Metoasl OuoTexHonoruu. OOBEKThl OMOTEXHOIOTUU. DTHKA OMOTEXHOJIIOTUYECKUX H
u npodeccuu TCHETHYECKUX JKCIepuMeHTOB. [IpaBuia moncka u aHanm3a OMOAKOJIOTHYECKOW MH(OPMAIH U3
pa3IMYHBIX HMCTOYHHKOB (HayyHass M y4dyeOHO-Hay4yHas JIUTEparypa, CpEACTBa MacCOBOU
nHbopmanuu, cetb MIHTEpHET U Jpyrue)
IIpakTHYecKkne 3aHATHS 2
Ne 20 Keiicel Ha aHanu3 wHQOpPMAIMM O HAYYHBIX JOCTH)KCHHUAX B OOJACTH TC€HETHYCCKUX
TEXHOJIOTUH, KJIIETOUYHOI MHXKEHEPUH, TUIIEBbIX OMOTEXHOJIOTHI.
Ne 21 3amwmra xkelica: MNpeACTaBIEHUE pe3ylbTaTOB pEUICHUS KEHCOB  (BBICTYIIEHUE
C IIpe3eHTaIei)
Pa3nen 12. Pemienne keiicoB B 00;1acTH OMOTEXHOJIOT U 4
Tema 12.1.3. IIpogeccnoHa/ILHO OPHEHTHPOBAHHOE COJCP:KaHUe (CoaepKaHue IPUKJIATHOI0 MOAYJIs) 4
buorexnonornn u | Bapuant 3. Pa3BuTHe OMOTEXHOJOTHH C HCIIOIB30BAaHMEM pACTCHUH, NMPHUMEHEHHE IMPOIYKTOB
pacTeHus OMOTEXHOJIOTMM B JKU3HM YEJIOBEKa, MOMCK M aHaJW3 MH(QOpPMAlUKU U3 Pa3INYHBbIX HCTOYHHUKOB
(Hayynass u y4yeOHO-Hay4Has JMTepaTypa, CpPelICTBa MaccoBoW wuHpopmanuu, cetb HHTepHeT OK-01, OK-02,
U IpyTHE) OK-04, OK-07
[IpakTrueckue 3aHATHS 4 IIK 1.1
No 18 Keiicel Ha aHanu3 HHPOPMAILIUK O Pa3BUTUU OMOTEXHOJIOTUHN C UCTIOIb30BAaHUEM PACTCHHI
(Mo MUHU- rpynnam)
Ne 19 3amwmra xkelica: mnpeiCTaBleHUE pe3ylbTaTOB pEUICHUS KeHCOB (BBICTYIIEHUE
C Mpe3eHTanuen)
Pasznen 13. buosiornyeckue ucciienoBanus B npogeccuoHaJbHOM chepe 30
Tema 13.1. IIpogeccnoHa/ILHO OPHEHTHPOBAHHOE COJeP:KaHUeE (CoaepKaHue IPUKJIATHOI0 MOAYJIsA) 30 (())If{-.(())if %If(__%%’
OcnoBHble MeTOnbl | Hayunsiii meron. Meroapl OHMOIKOJIOTHUECKHX WCCIEOBAaHHMW: TMOJEBbIE, J1a0OpaTOpHEIE, HK,’ 71
OMOIKOIOTHIECKHUX JKCIICPUMEHTAJIbHbIE. MOHUTOPUHI  OKPYKAIOLIEH  CpeAbl:  JIOKAJIBHBINA, PErMOHAIIbHBIN )




HUCCIIEJOBAaHU I

U T100AIbHBIN.
MeTtonel moucka, aHanm3a M o0paboOTKM WHGOPMAIMKM O TPOEKTE B PA3IMYHBIX HCTOYHUKAX.
ITocTanoBKa 11e11, 3a1a4, BEIIBIKEHNE THIIOTE3bI

HpaRTn'{ecmle 3aHATHUHSA

Ne 24 «lIpoBeneHue HKCIEPUMEHTa I10 ONPEICIICHUIO ONTUMAIbHBIX YCIOBUH JUIsI poOcCTa
U (U3HMONOTUYECKOM aKTUBHOCTH JPOXKKEBBIX KIETOK. BBbIsSBICHHE 3aKOHOMEPHOCTEH,
(opMyIMpOBaHUE BBIBOJIOB U IIPOIHO30BY.

PaboTe Ha BEIOOP 110 MUHU- TPYIINIAM:

1. BnusiHue reMnepaTypsl Ha pOCT U (PU3UOJIOTUYECKYIO aKTUBHOCTh JAPOKIKEBBIX KIIETOK.

2. BausiHue yriieBoJ10B Ha pOCT U (PU3UOJIOTMUECKYIO0 aKTUBHOCTD JIPOACKEBBIX KIETOK.

3. CoueraHHOE BIUSHHE TEMIIEPATyphl U YIJIEBOJOB HA POCT U (PU3MOJOTUYECKYIO aKTHUBHOCTb
JPOXIKEBBIX KIETOK

CamocrosTenbHas pa60Ta 06y11a}oumxc;1

IMpome:kyTounasi arrectanus (1uddepeHInPOBaHHBIH 3a4eT)

Bcero:

46




3. YcaoBus peaiuzanuy NporpaMMbl 001e06pa3oBaTeIbHON THCIHILIHHbBI
3.1. Jas peanu3anuM NPOrpaMMbl JUCHMILIMHBI JIOJKHBI OBITH HPeIyCMOTPEHbI
cJIeAyolue crenraabHble OMEeIeHUs:

Kabuner «buonorun», OCHAUICHHBIH 00OPYIOBaHMEM: CTOJ JEMOHCTPALMOHHBINA (C
PAaKOBUMHOW, NOJABOAKOM M OTBEAEHUEM BOJIbl, CAHTEXHUKOM, DSJIEKTPUUYECKUMH PO3ETKAMM,
aBTOMAaTaMU aBapUHHOTO OTKIJIIOUEHUS TOKa), 1a00paTOPHBIA OCTPOBHOI CTOJN (ABYXCTOPOHHUH,
c 3aIIUTHBIM, XUMOCTOUKUM
U TEPMOCTOMKHM TIOKPBITUEM, HAJCTOJbEM, C IMOJACBETKOW U 3JIEKTPUUYECKUMHU PO3ETKAMH,
MOJBOJIKOM W OTBEICHHEM BOJBl M CAHTEXHUKOH), CTyl1 Ja0OpaTOpHBIA MOBOPOTHBIH,
peryiaupyemMblii IO BBICOTE.

[lepeueHb AEMOHCTPALIMOHHOTO U JIA0OPATOPHOTO 000PYAOBaHUS.

JeMmoHCTpanioHHOe 000PYyI0BaHNE U TPUOOPHI:

—  KOMIUIEKT BJIQXKHBIX MPENapaToB AEMOHCTPAIIMOHHBII

— KOMIUICKT repOapreB 10 CHCTEMAaTHKE PACTCHUN C ONPEICTUTEIIbHBIMA KapTOUKAMH
—  KOMIUIEKT KOJUIEKINH 1eMOHCTpalMOHHBIN

— 1 poBON MUKPOCKON OMHOKYISPHBIN (C KaMepoil)

JlaboparopHo-TexHOIOTHYECKOEe ~ oOopynoBaHue  (JaboparopHoe  000OpyAOBaHUE,

puOOpbI, HAOOPHI JUISL SKCIIEPUMEHTA, UHCTPYMEHTHI):
—  MOJENH, MYJISDKH, alTUIAKaIuu
— KOMIUIEKT MOJIeJel-anIuIMKalui JEMOHCTPAIMOHHbII
— KOMIUIEKT aHATOMHYECKUX MOJIENIEH 1IeMOHCTPAlMOHHBIN
— Ha0Op MaJeOHTONIOTUYECKUX MYISDKEN
— KOMIUIEKT OOTAaHUYECKUX MOJIEJIEH IEMOHCTPAIMOHHBIN
—  KOMIUIEKT 300JI0THYECKUX MOJENEN JEMOHCTPAlMOHHBIN
—  KOMIUIEKT MYJISDKEH JEMOHCTPAIIMOHHBII
—  CKeJIeT YeloBeKa
— TOpC uYenoBeKa pa30opHBIii
—  KOMIUIEKT MoJieeit
— KOMIUIEKT CKEJIETOB Pa3JUYHBIX KJIACCOB )KUBOTHBIX
— Tabmuusl penbedHbIe
— JIEMOHCTpAIMOHHBIC y4eOHO-HATJISTHBIE TTOCOOUS
— KOMIUIEKT MOPTPETOB i 0opMiIeHHs KabuHeTa
— nmabopaHTCKas 11 KaOuHeTa OMOIOTUU U DKOJIOTUU

—  CTOJI C ALIMKAMHU JUI XpaHEHUs/TyMOOH



— Kpecio oucHoe
—  CTOJI TaOOpaTOPHBI MOCUHBIN
— CYWIWIbHAS MaHeNb [ OCY/ b
— mkad A7 XpaHeHus: y4eOHBIX TOcoOuit
— mkad A7 XpaHEeHUs BIKHBIX MPErapaToB, 3aHPAIOIINNACS Ha KITI0Y
— mmkad s XpaHeHHs 1abopaTopHON OCYAb/IPrUOOpOB
— J1a0OpaHTCKUU CTOJ
— CTyJa n1abopaTopHbIi
— KOMIUIEKT epllIei Ui MBIThs TaOOPaTOPHOM MOCY/IbI.
[IpumepHBIii nNEepeyeHb JIEMOHCTPALMOHHOIO M JJAOOpPaTOpHOro OOOpYyIOBaHUS HOCUT
PEKOMEHIaTENIbHBIN XapaKTep.
3.2. UnopmannonHoe odecnevenne peajusanum NporpamMmbl
JUis peamzanuy MPOTPaMMBI JHCIUILIMHBL OMOMMoTeuHbld (HoHA 00pazoBaTenbHON
OpraHu3alii UMEET NeYaTHbIC /WM JIEKTPOHHBIE YYeOHUKN U pa3paboTaHHBIE B KOMIUIEKTE C
HUMHU y4eOHble MOocoOus (IIpU HATUYMM), TOMYIICHHbIE K HCIOIb30BAHUIO MPU peaTru3aruu
00pa3oBaTeNbHBIX MPOrpaMM CpelHEero MmpodeccnoHalbHOTO OO0pa30BaHUS, pPEaM3yeMbIX Ha
0a3e OCHOBHOT'O O0IIEro 00pa3oBaHMs.
[Ipn peanusanuu nporpaMMmbl JAUCHUIIIMHBI BO3MOKHO HCIOJIb30BaHUE 3JIEKTPOHHBIX
o0pa3oBaTeNbHBIX  PECypcoB, JOMYIIEHHBIX K  HCIOJB30BAHUIO TPU  peaTu3aluu

O6paBOBaTeJ'IBHBIX mporpaMm CpCaHEero 06]].[61“0 06pa30BaHI/I$I.

1. buonorus. buonoruueckue cucreMsl U IMpolecchl; yriydaeHHoe oOydenue. [laceunuk
B.B., Kamenckuit A.A,. Pyouos A.M. u apyrue; [lox penakuueii [laceunuka B.B. AkunonepHoe
obmmectBo "M3narensctBo "IIpocBemenue”. M., 2024.

2. buonorus. Ilaceunuk B.B., Kamenckuii A.A., PyonoB A.M. u apyrue; [lox penpakmueit
[Taceunuka B.B. Akuunonepnoe o6miectBo "U3narensctBo "lIpoceemenne"M.,2024

3. buonorus. buonormdeckue cuctemMbl M Ipolecchl; yriyOjaeHHoe oOyueHue. TepemoB
A.B., IlerpocoBa P.A. OGmecTBO ¢ orpannueHHoi orBeTcTBeHHOCTHIO "MOL] MHEMO3MHA".
M., 2025

4. AradonoBa WN.b., CuBormazoB B.M. buonorus.l1 kmacc ba3oBeiii u yrimyOnéHHBIHA
ypoBHu JIPO®A. M., 2025

5. benses JI.K., Jemvmur .M., bopoaun I1.M. / Ilox pen. bensesa JI.K., pimmmmna I'.M.
buonorus. 11 kmacc (6a3oBbiit ypoBenb) UznarensctBo «lIpocBemenue». M., 2025

7.Januno Cb., Bnagumupckas A. W., PomanoBa H. U. buonorus 11 kmacc (6a30Bsrid

ypoBeHsb) Pycckoe cioBo M., 2-24



8.Kamenckwuit A. A., KpukcynoB E.A., [Taceunuk B.B. buonorus 11 xmacc. O6miast Guosorus
(6a30Bs1it ypoBenb) 10-11 JIPODA, M., 2024
9.Kamenckuit A.A., CaperueBaH.O., McakoBa C.H. buonorus. 11 xnacc: 6a30BbIii ypOBEHb
N3natensckuii nentp BEHTAHA-I'PA® M., 2023
10.ITonomapeBa M.H., Kopaunoa O.A., Jlommmna T.E. , Wxesckuit I1.B. / Tlox pen.
[Tonomapésoii M.H. buonorus. 11 kmacc: 6a3oBbiii ypoBenb M3narensckuii nenrp BEHTAHA -
['PAD, M., 2024
11.CuBornazoB B.M., AradonoBa WM.b., 3axapoa E. T. buomorms. 11 xmacc: OOmas
o6uosorus (6a3oBbwiid ypoBeHb) [J[PODA, M., 2025
12.CyxopyxoBa JI.H., Kyamenko B.C., MBanoBa T.B. buonorus (6a3oBsiii ypoBensp) 10-11
WznatensctBo «IIpocsemenue». M., 2023
13.boponun I1.M., Beiconikas JI.B., Ipmmmmn I"M. u np. / Ilox pen. lymuoro B.K.,
Heivmmmia I''M. buonorus. B 2-x wactsax (yrmyOnenusii ypoBenb) 10-11 MsmarensctBo
«IIpocsemenuer». M., 2025
14.3axapoB B.b., MamonToB C.I'., Conun H.U., 3axaposa E. T. buonorus. 11 xnacc:
O6was 6uonorus. YriayoneHusiii yposeub [IPODA. M., 2024
15.ITonomapésa U.H., Kopuunosa O. A., Cumonosa JI.B. / [lox pexn. Ilonomapénoii
WN.H. buonorus. 11 knacc: yrnyOnénnsiii yposenb Wznatensckuii nentp BEHTAHA-TPA®,
M., 2025

4. KoHTpPOJIb 1 OLICHKA Pe3yJIbTATOB OCBOCHUS 00111e00pa30BaTe/IbHOMN M CHUILIHHbBI
KoHTpo/ib H oleHKa pe3ylbTaTOB OCBOEHUS O00IIe00pa30BaTENbHON IUCIUTUTHHBI
PacKpBIBAIOTCS Yepe3 AUCHMILUIMHAPHBIE PE3yJbTaThl, HapaBIeHHbIE HA (P OPMUPOBAHHUE OOIIMX

U ipo¢eCCHOHAIBHBIX KOMIIETEHIIUH M0 pa3/ienaM 1 TeMaM COoJepKaHusl yueOHOro MaTepuania.

Oo0masi/mpodeccuonaabHast Paszpnen/Tema Tun OLICHOYHBIX
KOMIIeTeH Ul MeponpusiTHsA

OK 01. Bsibupars cnocoOsl | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6¢cyxaeHue 1o Bopocam
peneHus 3ama4 | 4.3,5.1-5.4,6.1-6.3, 7.1-7.3, | IeKOUH

npodeccuoHaIbHON 8.1, 8.2 9.1-9.3, Pazpabotka rimoccapus

JIEATENLHOCTH TIPUMEHUTENBHO | o opy /cb. 9.5M-o/c, 10.1, 3agonHeHHe CPaBHUTEIBHBIX
€ PASTITHBIN ROHTERCTan 10.2, 10.3I1-0/c, 11.11T-0/c ;ae cﬁﬁg OBAHTIC

YcTHBIN onpoc

JIMKTaHT Ha WCMOJb30BaHUE
apryMEHTOB, OWOJIOTUYECKOM
TEPMHUHOJIOTUY U CUMBOJIMKH
NunuBuyansHas




camocTosiTeNbHas paboTa
[IpencraBienue pe3ynbTaTOB
NPAaKTUYECKUX paboT
KonTponbsHbie paboThI

3amuTa TBOPUYECKUX padoT

3amura WHIMBHIYAJTbHBIX
MIPOEKTOB
Brinonnenue 3aJaHuil

IIPOMEKYTOUYHOM aTTECTallUU

OK 02. Ucnonb3oBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OnenuBaemasi TUCKYCCHS TI0

COBPEMEHHBIC cpeactea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | Bompocam JeKIHN

IIOHCKaA, dHaJIn3a 7.1-7.3, 8.1, 8.2, 9.1-9.3, Pa3pa60T1<a MEHTAJIBLHOU

EH(l)OpMaHI/II/I HHEPIPEREE  04ntore, 9.5T-ore, 1011, gi?iil?{g{iiﬂnrsg;iﬁ

u uH()OPMAIIMOHHBIC 10.2, 10.311-o/c, 11.11I-0/c 71abopaTOPHBIX paboT

TEXHOJOIMH JUIS BBIITOIHEHHS [IpencraBieHue pe3ysbTaTOB

3a71a4 po(hecCHOHATTLHOM MPAKTUIECKHUX padoT

JEATENILHOCTH [IpencraBieHue YCTHBIX
COOOIIEHUH C TIpe3eHTallueH,
[IOJIFOTOBJICHHBIX 10 MEPEUHIO
HCTOYHUKOB,
PCKOMEHIOBAaHHBIX
IperoaaBaTesieM

OK 04. OddextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxaeHHE MO BOIIPOCaM

B3aMMO/IEHCTBOBATh u | 43,5154, 6.1-6.3,7.1-7.3, | Jekuun

paboTaTh B KOJUJICKTUBE U 8.1, 8.2, 9.1-9.3, | IIpencrasnenue 6pe3yJILTaTOB

KOMaHJe 9.4IT-o/c, 9.5-o/c, 10.1, gg;ﬁf;fgg;;‘egiﬂfp%m
10.2, 10.31T-o0/c, 11.111-0/c SammTa WH MBIy ATTHHEIX

IIPOEKTOB

OK 07. CopeiictBoBats | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | O6cyxeHue mo Bonpocam

COXPaHEHHUIO OKpykawmen | 4.1-4.3, 5.1-5.4, 6.1-6.3, | JeKuuu

Cpellbl, pecypcocOepeKeHuIo, 7.1-7.3, 8.1, 82, 9.1-9.3, Pa3pabotka rioccapus

HPUHIUITBL OepeKIMBOro 10.2, 10.3T-0/c, 11.11I-0/c TectupoBanue

IPOU3BOJACTBA,  A(PPEKTUBHO VYerHbli onpoc

JieicTBOBATh JIUKTaHT Ha UCMOJIb30BaHUE

B YPE3BBIYANHBIX CUTYALMSIX apryMeHTOB, OHOJIOTHYECKOU

1IK 1.1.  Ocymecreusars | I1-o/c TEPMHUHOJIOTUN U CUMBOJIMKH

COIIPOBOXKJICHUE, B TOM YHUCIE NunuBunyanbHas

JOKYMEHTALMOHHOE,  TIPOLIEAYPHI caMmocTosiTeNbHas paboTa

3aKYTIOK. [IpencraBnenue pe3ynbTaTOB

MPAKTUYECKHUX padoT
KonTponbHble paboThl

3amuTa TBOPUYECKHUX padoT
3amura WHIUBUTYATBHBIX
MIPOEKTOB

Brimonnenue 3amadauii
MIPOMEKYTOUHOM aTTeCTalluu
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