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1. IACIIOPT IMIPOI'PAMMBI YUEBHOM JUCHUILIMHBI
«buoJjgorusa»

1.1. O6a1acTh mporpamMmel.

[Iporpamma y4eOHOM TUCHUILIUHBI SBISIETCS YaCThIO OCHOBHOM MpodhecCHOHaTbHON
oOpazoBarenbHOI porpamMmbl B cootBeTcTBUU ¢ DI'OC no cnenuansHocTsiM CIIO.

1.2. MecTo y4eOHO# AMCIHUIJIMHBI B CTPYKType OCHOBHOH NpodeccuoHaIbHOI
o0pa3oBaTeJbHON MPOrpaMMbI:

ObmeoOpa3oBaTenbHas AUCUUIINHA «bronorus» sBisercss 00s3aTeNIbHON YacThIO
0011e00pa3oBaTeIbLHOrO MKKIa 00pa3oBaTeNIbHOM mporpammsbl B cootBeTcTBUU ¢ PI'OC
no creruanbHocTH 08.02.01 «CTpoWTe/JIbCTBO M JIKCIUIyaTaAUMs 3JaHMl H
COOPY KeHH D

TpynoemkocTs aucuumuivHbl «buosorus» Ha 0a30BOM ypOBHE COCTaBJISIET 72 4aca,
U3 KOTOpbhIX 12 4YacoB BKJIIOYAET MPOQPECCHOHAIBHO-OPUEHTUPOBAHHOE COJIEpIKAHUE,
ycuIMBaIiee MpohecCHOHANBHYIO cocTaBisionyto mo cnenuanbHoctn 08.02.01
«CTpOUTENBCTBO U IKCILTyaTALMs 34aHUI U COOPYKEHUIN.

[IpoeccnonanbHO-OPUEHTUPOBAHHOE COJECPKAHUE PpEeaTU3yeTcs B MPUKIATHOM
Monyine (pasmen S5 “buomormss B xku3HW’) g cnenuanbHocTH  08.02.01
«CTpOUTENBCTBO M 3KCIUIyaTalusl 3JaHUM M COOPYKCHMI» Ha MaTepualie KEHCOB,
CBSI3aHHBIX C QHAJIM30M MH(POpPMAIUMU O PA3BUTUU U MPUMEHEHUH OMOTEXHOJIOTHH IO
oTpaciisiM Oynayiie npodeccuoHanbHON JesaTenbHOCTH oOydatomuxca. Kpome Ttoro,
PO ECCUOHAIBHO-OPUEHTUPOBAHHOE ~ COJIEpKAHUE YUYUTHIBaeTcs B paszaene 4
“OkoJyiorus’” TpH BBINOJHEHUU JTAOOPATOPHBIX M MPAKTUYECKUX PadOT, CBSI3aHHBIX C
Oynymieit mpodecCUOHABHON JEATEIbHOCThIO 00YUYarOIINXCSl.

1.3. Heau u 3aga4u y4eOHOH AUCUMILVIMHBI — TPeOOBaHHMsSl K pe3yJbTaTam
OCBOCHUSA YUeOHOM TMCIUTIIAHDI:

B pesynbTaTe ocBoeHUS Y4EOHOU JUCITUTUTMHBI 00YYarONTUNCS JOJIKEH

Ymerb:

1 OOBACHATH poJib OMOJIOTHH B (POPMUPOBAHUU HAYUYHOTO MHUPOBO33PEHUS, BKIIA]
OMONOTUYECKUX Teopuid B (OpMUPOBAHHE COBPEMEHHOM €CTECTBEHHO-HAYyUYHOMN
KApTUHBI MHUPA; POJACTBO JKMBBIX OPraHU3MOB, OTPULIATEIBHOE BIIMSIHUE HE3J0POBOTO
oOpa3a >KM3HU Ha Pa3BUTHUE YEJIOBEKA; BIMSHUE HKOJIOTMUYECKUX (DAKTOPOB Ha YKUBBIC
OpraHu3Mbl, B3aWMOCBS3M M B3aUMOJIEMCTBHE OPraHW3MOB W OKPYXKAIOLIEH CpE.bl;
MPUYHUHBI U (DAKTOPHI IBOJTIOLMU, U3MEHSEMOCTh BUOB; PA3BUTHE U CMEHA 3KOCHCTEM;
HE0OXOAMMOCTh COXPaHEHHsI MHOTOOOpa3usi BUJIOB;

2 Pemate snemMeHTapHbIE OHOJOTHYECKHE 3a/Jadyd, COCTABISATH JJIEMEHTApHBIC
CXEMbI CKPEIIMBAHUS U CXEMbI IEPEHOCA BEILECTB U MepeAadyn SHEPTUU B IKOCUCTEMAX
(1enu nuTaHus); ONMKUCHIBATh OCOOEHHOCTH BUAOB MO0 MOP(POJIOTUYECKOMY KPUTEPHIO;

3 BbIsABIATH NPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpesie OOUTaHusl, aHTPOIIOT€HHbIE
WU3MEHEHUS B SKOCUCTEMAX CBOE MECTHOCTH;

4 CpaBHUBaTh OMOJOTMYECKHE OOBEKTHI: 3apOABbIINICH 4YelOBEeKa M JPYruX
KUBOTHBIX, IPUPOJIHBIE SKOCUCTEMBI U arpOCUCTEMBI CBOEH MECTHOCTH; €CTECTBEHHBII
Y UCKYCCTBEHHBII 0TOOD, MOJIOBOE U OECIOI0e pa3sMHOKEHHE;

S5 AHanu3upoBaTh M OLEHUBATH Pa3JWYHbIE TMIOTE3bl MMPOUCXOXKICHUS KU3HU U
4esioBeKa, MOCIeACTBUS COOCTBEHHOM IEATENBHOCTH B OKpPY KaloIlEel Cpe/ie;
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6 Haxomuts nHGOPMAIUIO 0 OMOTOTHIECKUX OOBEKTAX B PA3TUYHBIX HCTOYHUKAX
M KPUTHYECKH €€ OIEHUBATh

3HaTh!

1 OcHOBHBIC MOJIOKEHUSI OMOJIOTHUECKUX TEOPUI M 3aKOHOMEPHOCTEH: KICTOYHOM
TEOpUH, IBOJIOLNMOHHOTO ydeHus, ydeHuss B.M.Bepuaackoro o Omocdepe, 3akoHa
[".Menpens, 3aKOHOMEPHOCTEH U3MEHYMBOCTH U HACIEACTBCHHOCTH;

2 CtpoeHne u (QYHKIIMOHUPOBAHHWE OMOJOTHYECKHMX OOBEKTOB: KJIETKH, T€HOB M
XPOMOCOM, CTPYKTYp BHUJIa U SKOCHCTEM;

3 CymHocTh OHOJOTHYECKHX TPOIECCOB: PA3MHOXKEHUS, OIUIOJAOTBOPEHUS,
JNEHUCTBUA  HWCKYCCTBEHHOTO W €CTECTBEHHOrO  0TOOpa, dbopmupoBaHue
PUCIIOCOOJICHHOCTH, MPOUCXOXKICHUE BHJIOB, KPYTOBOPOT BEIIECTB M TPEBpAICHHE
SHEPrUM B KJIETKE, OpraHu3Me, B 3KocucTeMax u ouocdepe;

4 Bxian BBAAIOMUXCS YYCHBIX B pa3BUTHE  OHOJOTMYECKOW  HAYKH;
OHMOJIOTMYECKYIO0 TEPMHHOJIOTHIO 1 CHMBOJIHKY.



1.2.2. Ilnanupyembie pe3yJbTAaThbl 0OCBOEHHS 0011e00pa3oBaTebHOM JUCHUILIUHBI B c00TBeTCTBHH ¢ @PI'OC CIIO u Ha ocHoBe ®I'OC COO

Koa n
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeHIu i

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats
CHOCOOBI PelIeHHUs
3aa4
npohecCHOHATBLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIIMTAHUS:

- TOTOBHOCTh K TPYydy, OCO3HAaHWE IIEHHOCTH MacTepCTBa,
TPYIOJTFOOHE;

- TOTOBHOCTh K AaKTHBHOW JI€ATEIHHOCTH TEXHOJIOTHYECKOH U
COLIMAILHOW  HANpPaBJICHHOCTH, CIOCOOHOCTh HHHIIMUPOBATH,
TUTAHUPOBATh U CAMOCTOSITEIIHHO BBIITOJIHATH TAKYHO ICATEIHHOCTS;

- UWHTepeC K pa3auuHbiM  cdepam  1podhecCHOHATBHOM
JesTeTbHOCTH,
OBnaneHrve yHHUBEPCATbHBIMH Y4YEOHBIMH  IO3HABaTEIbHBIMU

JICHCTBHUSMU:

a) 0a30BbIe JJIOTHYECKHe JIeliCTBUA:

- CaMOCTOSATEIBHO (DOPMYIIUPOBATH M AKTYAITH3UPOBATEH IPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHBIM TMPU3HAK WM OCHOBAHUS JUIS
CpaBHEHHUSI, KIIacCU(PUKALIUU U 000O0IICHNUS;

- OmpeAeNsATh IIeNId JICATEIBHOCTH, 3a/1aBaTh TapaMeTpbl W
KPUTEPUU UX TOCTHIKEHUS;

- BBISIBJISITD 3aKOHOMEPHOCTH u
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCUTHh KOPPEKTHBBI B JICATEIHHOCTh, OIICHUBATH COOTBETCTBHE

MMPOTHUBOPECUMA B

pe3ynbTaTOB  IeNsM,  OICHMBATh  PUCKU  TOCJEICTBUMN
JeSITCIIBHOCTH;

- pa3BUBaTh KPEaTHBHOE MBIIUICHUE TMPHU PEIICHUU >KU3HEHHBIX
npo0em

0) 0a30BbI€ HCCIEI0BATEIbCKHE eHCTBHSI:

- BJIaAC€Th HaABBIKAMHU y‘Ie6HO-I/ICCHe}10BaTeJ'IBCKOI71 u HpOCKTHOﬁ
NeSITeIbHOCTH, HAaBBIKAMHU pa3pelieHusl mpooJiem;

- BBIABJIATHL IMPHUYHUHHO-CJICACTBCHHBIC CBA3HM W AKTYaJIM3WUPOBATH
3aJa4y, BBIJIBUTATh THIIOTE3y €€ PEIICHUsS, HAXOJUTh apTyMEHTBI

c(OpMUPOBAHHOCTh 3HAHUA O MeCT€ U poJid OUOJIOTUH B
CHUCTEME HAy4HOTO 3HaHUs; (YHKIMOHAIBLHOW TPaMOTHOCTH
YeNoBeKa JJIsl PelIeHUs )KU3HEHHBIX MTPO0IeM;
c()OPMHUPOBAHHOCThL ~ yYMEHHS  PACKPBIBAThH coJiepXKaHue
OCHOBONOJIATalOIIUX OUOJOTUYECKUX TEPMHUHOB M TOHSTHIL:
JKW3Hb, KJIETKA, TKaHb, OpraH, OpPraHW3M, BHUJ, MOMYJSALHUS,
AKOCHCTEeMa, OMOIIeHO3, Onocdepa; MeTabonu3M (0OMEH BEIIECTB
W TpeBpalieHue »HHEPruM), ToMeocTa3 (camMoperysisims),
OuocuHTe3 Oenka, CTPYKTypHas OpraHU3allus *XUBBIX CHUCTEM,
JIUCKPETHOCTb, caMOperyJisLus, CaMOBOCIPOU3BEICHUE
(penpomyKuus), HACJIEeICTBEHHOCTb, U3MEHYHUBOCTb,
SHEPTrO3aBUCUMOCTH, POCT U pa3BUTHE, YPOBHEBASI OPTaHU3ALINS,
c(OPMUPOBAHHOCTh ~ yYMEHUS  PACKpHIBAThH co/iepKaHue
OCHOBOTIOJIATAIOIINX  OMOJIOTHYECKUX TEOPUH H  THUIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIIOLMOHHOM,
MIPOMCXOXKICHUS )KMU3HU U YEJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATh OCHOBOIMOJATaOIIUe
Oouonoruyeckue 3akoHel M 3akoHomepHoctH (I'. Mengens, T.
Moprana, H.W. BaBunosa, 3. I'ekkens, ®@. Mromnepa, K. bapa),
TPAaHMIIBI UX MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

MpHOOpETEHUE  OMbITa MPUMEHEHHS OCHOBHBIX  METOJIOB
HAy4HOT'O MMO3HAHUS, UCTIOJIBb3yEeMbIX B OMOJIOTUH: HAOIIOICHUS U
ONUCAHUs KUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUMN; OpraHU3aluu
U TPOBEJEHUS OMOJOTUYECKOTO DKCIEPUMEHTA, BBIJIBUIKEHUS
TUIOTE3, BBISIBJICHUS 3aBUCUMOCTH MEXAY HCCIEAyEeMbIMU
BETMYMHAMHU, OOBSCHEHUS TIOJYUYCHHBIX  pE3yIbTaTOB U
dbopMynupoBaHHUS BBIBOJOB C HCIOJIb30BAHUEM HAYYHBIX
MOHATUI, TEOPUI U 3aKOHOB;

c(hOpMUPOBAHHOCTh YMEHUS BBIICISATH CYIIECTBEHHBIC TPU3HAKU




JUIsL TOKa3aTeNnbCTBA CBOMX YTBEPXKICHMM, 3a1aBaTh IIapaMeTpbl U
KPUTEpUU PEILICHHUS;

- aHaJIM3UPOBaTh IIOJYYCHHBIE B XOAE PEIUCHUSA 3aJauu
PC3yJIbTaThl, KPpUTHYCCKHU OLICHUBATh ux JOCTOBCPHOCTD,
IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSX;

- YMCTh NICPCHOCUTDH 3HAHUA B MO3HABATCIIbHYIO U IIPAKTUYCCKYIO
00J1aCTH KU3HEIEATEIIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JI1aCTeiH;
- BBIIBUTaTh HOBBIE MJIEH, NIPEJIaraTb OPUTrHHAJIBHBIE TOAXOAbI U
pelenus;

- CIIOCOOHOCTb HMX MCIIOJIb30BaHMsl B II03HABAaTEIbHOH U
COLIMAJIBHON ITPAKTHUKE

BHUPYCOB, KIIETOK MPOKAapUOT U JYKAPUOT; OJIHOKJIETOUHBIX U
MHOTOKJICTOYHBIX ~ OPTaHU3MOB, BHJIOB, OHOIE€OIIEHO30B U
HKOCHCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHa BEIIeCTB U
MPEBPAICHHS] YHEPTUU B KJIETKE, (POTOCHHTE3a, MJIACTHYECKOTO
U DHEPreTUYecKkoro oOMeHa, XEeMOCHHTE3a, MHUTO03a, Meno3a,
OTUIOIOTBOPEHUS, PA3BUTHS M PA3MHOXKCHUS, WHIUBUIYAILHOTO
pa3BUTHs opraHu3Ma (OHTOreHe3a), OOpbObI 3a CYIIECTBOBAHHE,
€CTECTBEHHOTO 0TOOpa, BU000Pa30BaHUS, IPUCIIOCOOICHHOCTH
OpraHu3MOB K cpeie OOWUTaHus, BIHUSIHUA KOMIIOHEHTOB
SKOCHCTEM, AHTPOINOIE€HHBIX MU3MEHEHUW B IKOCHCTEMAX CBOEH
MECTHOCTH, KPYroBOpOTa BEIIECTB M IPEBpAIICHHE DHEPIUU B
ouocdepe;

c(OpMUPOBAHHOCTh YMEHHSI peliaTb OHOJOTHMYECKHE 3a/ayH,
COCTaBIISITh TEHOTHITMYECKUE CXEMBI CKPCIIUBAHUS I PAa3HBIX
TUIIOB HACJIEIOBaHUS MPHU3HAKOB Y OPraHU3MOB, COCTaBJISATh
CXEMBI TIEpEHOCa BEIICCTB M JHEPIHMHM B IKOCHCTEMax (IIeru
MUTaHMS, TUIIEBbIE CETH)

OK 02.
Hcnonp3oBathb
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHajamn3a u
MHTEPIPETALNH
uH(pOopMaluu U
nH(pOpMaIMOHHbBIE
TEXHOJIOTHH JIJIsI
BBINIOJIHEHHUS 337124
npodecCHOHATbHON
JeATETbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOTI'0 O3HAHUS:

- c(OpMHUPOBAHHOCTP  MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Da3BUTHUSl HayKu U OOIIECTBEHHOU
NPaKTUKHA, OCHOBAHHOT'O Ha JMAJOre KYJIbTyp, CIIOCOOCTBYIOIIErO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

- COBEPLICHCTBOBAHME S3BIKOBOI M YMTATEIbCKOW KYJIBTYpPbI Kak
CPEJICTBA B3aUMOAECUCTBUS MEXKAY JIFOIbMU U TO3HAHUS MHPA;

- OCO3HAaHME LEHHOCTU HAy4YHOH JAEITEIBbHOCTH, TIOTOBHOCTb
OCYIIECTBIISITh MPOEKTHYIO M HCCIIEI0BATENIbCKYIO JAESITEIbHOCTD
WHIWBUAYAJIBHO U B TPYIIIIE;

OBnazneHrne yHUBEPCAIbHBIMM Y4YEOHBIMH  IO3HABaTEJIbHBIMU
JEUCTBUSIMU:

B) padora ¢ uHdopmanmeii:

- BJIQJIETh HABBIKAMU IMOJIyYeHHs HH(POPMAIMN M3 HCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEILHO OCYILECTBJISATh IMOMCK, aHalU3,
CHUCTEMAaTH3allMi0 W HMHTEPIpEeTaluio HH()OpMAIMK pa3iIndHbIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (hopMaTax C y4eTOM HAa3HAUYEHUS

c(OpMHUPOBAHHOCTh YMEHUH KPUTHUYECKU OLICHUBATh
uHpOpMaLHI0 OHMOJIOTHYECKOTO COJEP)KaHMs, BKIIOYAIOLIYIO
NICEBJIOHAYYHbIE 3HAHUS W3 PA3JIMYHBIX MCTOYHHMKOB (CpeAcTBa
MaccoBOW HMH(POpPMALMKM, HAYYHO-TIOMYJISpHBIE MaTepUabl);
UHTEPIPETUPOBATh  AITUYECKUE  ACHEKThl  COBPEMEHHBIX
UCCIIeIOBaHUM B OMOJIOTUH, MEIUIMHE, OHOTEXHOJOTHUH;
paccMaTtpuBaTh  IVIOOAJNBHBIE  JKOJOTHMYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (OpPMUPOBaTH IO OTHOIIEHHIO K HHUM
COOCTBEHHYIO TIO3UIIUIO;

c(OpMHPOBAHHOCTD YMEHHH CO371aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOIMYECKOM
uHpOpMAllUM U3  HECKOJbKUX  HMCTOYHHKOB, TI'PaMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmnapar OMoJ0ruu




UHPOpPMALIUKM M IICTICBOW AayJAWTOPUH, BHIOUpAs ONTHMAIbHYIO
dbopMy mpeacTaBIeHUS U BU3yaTU3aIINM;

- OLICHUBATh JOCTOBEPHOCTh, JIETHTUMHOCTh WH(pOpMAIINHU, e
COOTBCTCTBUC ITPABOBBIM U MOPAJIbHO-3TUYCCKUM HOPMAM;

- UCIIOJIb30BATh cpencTBa WH(POPMAIIMOHHBIX u
KOMMYHUKAIIUOHHBIX TEXHOJIOTHUH B pPCIICHMKM KOI'HUTHUBHBLIX,
KOMMYHHKATHBHBIX M OPraHW3allMOHHBIX 3a/1a4 C COOJIIOJICHHEM
TpeOOBaHUI JPrOHOMHKH, TEXHHKH O€30MaCHOCTH, TUTHCHBI,
pecypcocOepeKeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM
nH(OPMAIMOHHON 0€30MTaCHOCTH;

- BJIAJICTh HABBIKAMH PACIO3HABAHUS W 3alUTHl WHQPOPMAIINH,
UH(POPMALMOHHON 0€30MaCHOCTH JTMYHOCTH

OK 04. 3ddextuBHO

B3aMMO/ICICTBOBATh
u paboratb B
KOJUICKTHUBE u
KOMaHjie

- TOTOBHOCTh K CaMOpa3BUTHUIO, CaMOCTOSITEIBHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIa/ICHHE HaBbIKAaMH Y4eOHO-HCCIIEI0BATEIbCKOM, MPOESKTHOMN U
COIIMATbHOM JESITEIIFHOCTH,

OBananenue YHHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMU
AeCTBUAMMU:

T') COBMECTHAs 1eITeJIbHOCTD!

- TOHHMMaTh W WCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOM U
WHAUBUAYAIbHON paboTHI;

- IPUHUMATh L€ COBMECTHOU AEATEIbHOCTH, OPTraHNU30BbIBATh U
KOOPAMHUPOBATH JACHUCTBUSA IO €€ JOCTHUKEHUIO: COCTABIIATH IJIaH
JNEUCTBUM, paACHpENETsATh pPOJIM C Yy4YETOM MHEHUW YYaCTHHUKOB
00CyXJaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPJMHHUPOBATH U BBIMOJHATH padOTy B YCIOBUSX PEATLHOTO,
BUPTYAIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBHUS;

- OCYIIECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B
Pa3IMYHBIX CUTYalHsIX, MPOSBISATH TBOPUECTBO M BOOOpaKEHUE,
OBITh MHUITHATHBHBIM

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBUAMM:
1) IPUHSTHE ceOsT M APYTUX JIKO/Ieii:

- IPUHUMATh MOTHUBBI U apTYMEHTBI JPYTuX JIOJEH MpHU aHaIu3e
pEe3yJbTaTOB ACSATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIFOJIeH Ha ONIHOKH;

OpuoOpeTeHue  ONbITa IPUMEHEHHS OCHOBHBIX  METOJIOB
HAy4YHOTO ITO3HaHUs, UCIOJIb3YEMbIX B OMOJIOTHUHU: HAOJIOIEHUS U
OINMCAHUS JKUBBIX CHUCTEM, IPOLIECCOB U SABJICHUM; OpraHu3aluu
U TPOBEICHUS OMOIIOTUYECKOTO HSKCIIEPHMEHTA, BBIIBIKCHHS
TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXKIY HCCIELyEMbIMU
BEIMYMHAMHU, OOBSICHEHHS IIOJIyYECHHBIX  pe3yJbTaTOB |
(dbopMynMpOBaHUS BBIBOJAOB C MCIIOJB30BAaHMEM HAy4HBIX
MIOHATUM, TEOPUI U 3aKOHOB




- pa3BHUBATb CIIOCOOHOCTL ITOHMMATh MUp C MNO3HUIUU APYIroro
YCJIOBCKA

OK 07.
ConeilicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu

cpenpl,
pecypcocOepeKeHUIO

B 06.1acTH 3K0/10r14eCcKOro0 BOCIUTAHUS:

- cOPMHUPOBAHHOCTH SKOJOTHYECKOW KYJIbTYphl, MOHMMAaHUE
BIIUSIHUSI COLIMAJIBHO-DPKOHOMHYECKUX IPOLIECCOB Ha COCTOSIHUE
OPUPOJHON M COLMANBHOM Cpelbl, OCO3HaHHE TIJI00ATBLHOTO
XapakTepa KOJOTUISCKUX MPOoOIIeM;

- IUIAaHUPOBAaHUE M OCYIIECTBIICHUE JCUCTBUH B OKpYKaroIlIeH

C(bOpMHpOBaHHOCTB YMCHUA HNPHUMCHATH IMOJTYYCHHBIC 3HAHUS
Uil OOBSCHEHUSI OMOJIOTMYECKUX MPOIECCOB U SBJICHHM, IS
IIPUHATUSA MPAKTHYECKUX PEUICHUH B ITOBCEJHEBHOM XHU3HHU C
1eJIbI0 00ecTieueHUs1 0€30MaCHOCTH CBOETO 3/I0POBbsS U 370POBbSI
OKPYXKAIOIIMX JIFOJIEH, COOMIOACHHS 30POBOTO 00pa3a *KU3HHU,
HOPM TPaMOTHOI'O TIOBEICHHS B OKPYKAIOIICH MPHUPOIHOM

, IPUMEHSATH 3HAHUSI | CPEJlé HAa OCHOBE 3HAaHUSA 1€l yCTOMYMBOIO Ppa3BUTHS | CPELE; [IOHUMaHUe HE00X0IMMOCTH HCII0JIb30BAHUS
00 U3MEHEHUHU 4eJI0BEYECTBA; JOCTH)KEHUIN COBpPEMEHHOM OWOJIOTMM W OMOTEXHOJOTHH IS
KJIUMaTa, IPUHLMIIB | aKTUBHOE HENPUATUE JEUCTBUHN, PUHOCSIIINX Bped OKPYKAIOUIEH | pallMOHAIbHOIO IPUPOIONOIb30BAHUS
OepeKIMBOro cpene;
IIPOU3BO/ICTBA, - yYMEHHME IPOTHO3UPOBATh HEOJIArONPUATHBIE SKOJIOIHYECKUE
3¢ deKTUBHO NOCJIEACTBHSI IPEATIPUHUMAEMBIX IEHCTBUM, IPEAOTBPAILATD UX;
JIeiCTBOBATH B - paclmiMpeHue  OmblTa  JEATENIBHOCTH  3KOJIOTMYECKOU
Ype3BbIYAHBIX HaIPaBJICHHOCTH;
CUTYaLUAX - OBJIaJICHHE HaBBIKAMU y4€OHO-HCCIIEI0BATENBCKOM, IIPOCKTHOM 1
COLIMAJILHON JEATEIILHOCTH
IK 2.2. OTIpeeNATh NepeyeHb padoT 1o odecreyeHno 0e30MacHOCTH c(OpMHUPOBAHHOCTh 3HAHMM O MecTeé M poiu OWOJNOTHH B
Oprauu3oBbIBaTh y4yacTKa IPOU3BOJCTBA CTPOUTENBHBIX PabOT CHUCTEME Hay4yHOro 3HaHMs; (YHKIHMOHAIBHOW TIPaMOTHOCTH
TIOATOTOBKY 3HATH [PABUJIa TPAHCIIOPTUPOBKH, CKJIAUPOBAHUS U XPAHEHUS YesioBeKa JJIsl PeLIeHUs )KU3HEHHBIX MPOo0JIeM;
CTPOHTCIRHON pa3IMYHbBIX BUIOB MATEPHATLHO-TEXHUUECKHX PECYPCOB;
jIomaaku 1 y4aCTKOB
K MPOU3BOJICTBY

CTPOUTENBHBIX paboT

IK 2.6.
KonTtposnupoBath
coOuoieHne
TpeOOBaHUI  OXpaHBbI
Tpyda, Oe30macHOCTH
KUBHCACATCIBHOCTU H
3alIUTy OKpYXKarolleu

cpensl npu
BBITIOJTHEHUT

CTPOUTENBHBIX  PaboT
Ha 00BEKTaX

KOOPJMHHUPOBATh M BBIMOJHATH PAa0OTy B YCIOBHSX PEabHOTO,
BUPTYaJIbHOI'O 1 KOMOMHHPOBAHHOI'O B3aUMOJICHCTBUS;

HMCTb HAaBBIKH IIPOBCACHUA HHCTPYKTaAXa pa6OTHI/IKaM IO

npaBWJiaM  OXpaHbl TpyAa W TpeOOBaHUSAM  MOXKApHOM
0€30MaCHOCTH; TIPOBEICHHUS HWHCTPYKTaXa pabOOTHHKAM IO
npaBWJiaM  OXpaHbl TpyAa U TpeOOBaHUSAM  MOXKApHOM
0€30I1aCHOCTH

HpI/IO6peTeHI/IC OIIbITa MMPUMCHCHUA OCHOBHBIX METOJ0B
HAaYYHOTI'O ITIO3HAHUS, UCTIOJIb3YCMBIX B OMOJIOTUH: Ha6J'IIO)IeHI/IH u
OIMHUCAaHUA KHUBBIX CUCTEM, IMPOLCCCOB U HBHGHHﬁ; opraHusanyu
U TIIPOBCACHHUA OHOJIOTHYECKOTO 9KCIICPUMCHTA, BBIABUKCHUS

TUIIOTE3, BBISBICHHUS 3aBUCUMOCTH MEXAY HCCIEIYEMbIMHU
BEJIMYMHAMHU, OOBSCHEHUS TONYUYEHHBIX pE3yNbTaTOB U
(GbopMyTUpOBaHUS BBIBOJIOB C HCIOJB30BAaHHEM HAYYHBIX

MOHATUH, TEOPUM U 3aKOHOB;
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KalmnuTaJbHOI'O

CTPOUTEIBCTBA,

peMoHTa u

PEKOHCTPYKLUH

3IaHHMI.

IIK 4.5. 3HAaTh OCHOBHBIE CAHUTAPHbIE IIPABUJIA U HOPMBI, IPUMEHSAEMBIC IIPUOOPETEHUE  OMbITA I[PUMEHEHHUS OCHOBHBIX  METOJIOB

OCYH-IECTBJ'UITB TP TPOU3BOJICTBE CTPOUTEIBHBIX pa60T; OCHOBHBIE BpPEIHBIE U Hay4HOI'O II03HAaHUs, UCIIOJIb3YCMBIX B OMOJ0run: HAOIIOACHHS U

Zﬁ%@ﬁiﬁ;cﬁ if]OT 101 (umm) f)HaCHBIG MIPOU3BOJICTBEHHBIE (DAaKTOPHI, BUABI HETaTUBHOro | OMMCAaHUSA KHBBD% CHCTEM, IPOLIECCOB U SABJICHUIL; OpraHM3aliu

reppiTopHI BO3/ICIICTBHS HA OKPYIKAIOLLYIO CPE/Ly TIPH IPOBEICHUN U IPOBEIEHUS OHOJOTMYECKOr0 SKCIIEPUMEHTA, BbIIBHKECHUS

FpaKTaHCKIK radi | DATHYHBIX BHIOB CTPOHTEIBHBIX PAGOT H METOJbI HX TUIIOTE3, BBIABICHUSA 3aBUCHUMOCTH MEXAY HCCIEAYEMbIMU
e —— BEIMYMHAMHU, OOBSCHEHHMsS IIOJIyYE€HHBIX  pE3yJIbTaTOB U

(GopMyIUpOBaHUS BBIBOJOB C MCIOJIb30BAaHHUEM HAyYHBIX

MOHSATUI, TEOPUI U 3aKOHOB;
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2. CTPYKTYPA U COJEPXKAHUE OBIIIEOBPA3OBATEJIbHOM

T CIUTLIAHBI

2.1. O0beM JUCUUILIMHBI U BUJBI Y4e0OHO# padoThl

Bua yueOHoii padoThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHON MPOrpPaMMBbI THCHUTLIAHBI 72

B T.4.

OcHoBHoOE coepxaHue 72

BT. U..

TEOpeTUIEeCKoe o0ydeHne 40
B T.4. MIPO(ECCHOHATLHO-OPUCHTUPOBAHHOE COJICPIKAHHUE 2

MPAKTUYECKHUE 3aHATHUS 20
B T.4. MPO(ECCHOHATLHO-OPUCHTUPOBAHHOE COJICPIKAHUE 8

n1abopaTOpHBIE 3aHATUS 4
B T.4. IPOECCHOHATHLHO-OPUEHTUPOBAHHOE COJICPIKAHUE 2

KontpoabHasi padora 6

IIpomeskyTouHas arrecTauus (3a4er) 2
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2.2. TemaTU4eCKHUil IUIAH U COAEPKAHNE TUCHUTLINHBI

HaumenoBanue Conep:kanue y4ye0HOro MaTepuasa (0OCHOBHOE M NMPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3esioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATAHON MOLYJIb (IPU HAJIMYMH) 4YacoB | KOMIIETeHUHH
1 2 3 4

Paszgea 1. KiteTka — cTpyKTYPHO-(PYHKUMOHAJIbHAS €IMHUIIA )KUBOT0 18
Tema 1.1. OcHoOBHOE co/lep:KaHue 2 OK 2
Buosorus kak Teoperuueckoe o0yueHue: 2
Hayka. O0masi | CoppemeHHbIC OTPACIN GHOIOTHYECKHX 3HAHMIA. CBsI3b GHOIOTHH C APYTHMH HAyKaMH: OHOXHMMHUS,
XapaKTePUCTHK |Ouodmusnka, OMoHNKa, reHoreorpadus u ap. Poms 1 Mecto Ononoruu B popMupoBaHHH COBPEMEHHOM
a JKU3HHU HAy4YHOU KapTUHBI MUpa. Y POBHU OpraHHU3aIMH KuBOI Martepuu. OO0I1ast XapaKTepUCTHKa )KU3HU, CBONCTBA

JKHBBIX CUCTEM. XUMHUYECKHI COCTaB KJIETOK
Tema 1.2. OcHoOBHOE co/lep:KaHue 6 OK-1
CrtpykTypHO- Teopernueckoe odyueHue: 2 OK-2
¢ynkuuonaabn | Knerounas teopus (T. [lIBann, M. llneiinen, P. Bupxo). OCHOBHBIE MOJI0KEHUSI COBPEMEHHOM KJICTOUHOM OK-4
asi opraHu3anusi | teopuu. TUIIBI KIETOYHON OpraHu3alyu: MPOKAPUOTUYECKUHN U 3yKapuOTHUYECKUM. OJHOKJIETOUHbIE U
KJIETOK MHOTOKJIETOYHbIE OpraHu3Mbl. CTpoeHue NPOKapHUOTHUECKON KIeTKU. CTpOeHHE 3yKapHOTUUECKON KIIETKH.

Hexknerounsie (opMbl sxu3HU (BUPYCHI, OakTeprodari)

JlaGopaTopHble 3aHATHSA: 2

[TpuoOperenue onbiTa MPUMEHEHHS TEXHUKA MUKPOCKOIIMPOBAHUS MTPH BHIMOJIHEHUH Ja00paTOPHBIX PaboT:

JlaGoparopHas

1. JlaGoparopHas paboTta «CTpoeHHe KIETKU (pacTeHusl, >)KUBOTHBIE, TPUOBI) U KJIETOUYHbIE BKIIOYEHHUS
(kpaxMai, KapOTUHOHIbI, XJIOPOILIACTbI, XPOMOILIACTHI)»

ITonroroBka MUKpOIIpenapaToB, HaOIOAEHNE C TOMOILBI0O MUKPOCKOIIA, BBISIBJICHUE PA3IUUUN MEXKIY

M3y4aeMbIMU 00bEKTaMH, (POPMYIHPOBAHUE BHIBOJOB

IIpakTnyeckue 3aHATHA: 2

Bupychsle u 6akTepuanbHble 3a001eBanusi. O0IIye MPUHIMITBI HCIIOIb30BAHUS JIEKAPCTBEHHBIX BEIECTB.

OcobeHHOCTH MPUMEHEHUs! aHTUOMOTHKOB. [peacTaBienne yCTHBIX COOOLIEHNUH C Tpe3eHTalueH,

[IOATOTOBJIEHHBIX M0 NMEPEYHIO HCTOYHNUKOB, PEKOMEHJOBAHHBIX [IPENOJaBaTEIIEM
Tema 1.3. OcHoBHOeE coep:kaHue 4 OK-1
CtpykTypHO- Teoperuueckoe odyueHue: 2 OK-2
¢ynkuuoHaabH | XpomocomHuas teopus T. Moprana. CTpoeHne XpoMocoM. XpOMOCOMHBIN HA0OP KJIETOK, TOMOJIOTHYHBIE U

ble (PAKTOPbI

HETOMOJIOTUYHBIE XPOMOCOMBI, TAaIlJIONTHBIN U AUIUIOUAHBIN HaOop. Hyknewnossie kucnoter: JIHK, PHK
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HACJIEICTBEHHOC | HAXOXJEHUE B KIIETKE, UX CTPOCHHE U (PyHKIMK. MaTpruHble IPOLECCH] B KJIETKE: peIIUKaLysl, OMOCUHTE3
TH Oenka, pernapanus. | eHeTHYecKHii KO U ero CBOMCTBA

IIpakTHyeckue 3aHATHA: 2

Pemenue 3aa4 Ha onpe/iesieHNE TIOCIEN0BATEIBHOCTH HYKIEOTHI0B, aMUHOKHUCIIOT B HOPME U B CIIydae

M3MEHEHUs TOCIIeI0BaTeIbHOCTH HyKiIeoTu0B JTHK
Tema 1.4. OcHoBHOe coepkaHue 2 OK-2
O0Omen BemecTB | TeopeTuyeckoe o0yueHue: 2
u npespamieHue | [Tonstue meTabonu3M. ACCUMIIIALNS U AUCCUMUIISIIIUS — JIBE€ CTOPOHBI MeTaboau3Ma. Tumbsl oOMeHa
JHEPIrvU B BEIIIECTB: aBTOTPOGHBIN U reTepoTpodHbIN, a3poOHBIN U aHadpoOHbIi. [tactuueckuii ooMeH. DOTOCHHTE3.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoOBHOE co/lep:KaHue 2 OK-2
KusneHHbIH TeopeTnueckoe odyueHue: 2 OK-4
LMKJI KJIeTKH. Kierounslii nuki, ero nepuosl. MUTO3, €ro cTajiny U NpOMCXOoAsIue npolecchl. buonornyeckoe
Murto3. Meiio3 3Ha4YeHHe MUTO3a. Meiio3 u ero craauu. [loBenenne xpomocom B Meiose. Kpoccunrosep. buosornueckuit

CMBICII MEH03a
KonTtpoibHasn MounekyJIIpHBIIA YPOBEHb OpraHU3aluy )KUBOTO 2
padora
Paznexn 2. Ctpoenne n yHKIHH OPraHu3Ma 20
Tema 2.1. OcHoBHOE co/lep:KaHue 2 OK-2
Crpoenne Teopernueckoe o0yueHnue: 2 OK -4
Opranusma MHOroKJIeTOUHbIE OpraHu3Mbl. B3aMOCBsI3b OPraHOB U CHUCTEMBI OPraHOB B MHOTOKJIETOYHOM OpTaHU3ME.

I'omeocTa3 opranusmMa u ero nojiepKaHue B MPOLIECCE KU3HEAEATETbHOCTH
Tema 2.2. OcHoBHOE coep:KaHue 2 OK -2
DopmMbI Teoperuueckoe od0yueHue: 2
Pa3MHOKeHHSA ®opMbl pa3MHOKEHUSI Opranu3MoB. becronoe 1 nonoBoe pazMHokeHHE. Bubpl 6ecrnonoro pasMHOKEHUSI.
OPraHu3MoB [TonoBoe pazmHokeHue. ['ameTorenes y uBoTHbIX. CriepmaTorenes u ooreHe3. CTpoeHue MoJ0BbIX

KJ1eToK. OII010TBOPEHNE
Tema 2.3. OcHoBHOe cogepkaHue 2 OK -2
OnTorenes Teopernueckoe o0yueHue: 2 OK-4
pacTeHui, WuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpUoOreHes u ero craauu. IloctaMOproHaIbHbIN TEPHOI.
KUBOTHBIX H Craauu nocTaMOpHOHATIBHOTO PAa3BUTHS Y )KUBOTHBIX M yenioBeka. [IpsiMoe u Henpsimoe pa3BHUTHE.
JeJ10BeKa buonoruueckoe crapenue u cMeptb. OHTOreHe3 pacTeHui
Tema 2.4. OcHoBHOe coiep:KaHue 4 OK-2
3axonomepHocT | Teoperuyeckoe o0yueHue: 2 OK-4
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H HaACJIea0BaHus

OcCHOBHBIE TIOHTHS TCHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHsl ['. Mennens
(MoHOTHOpHIHOE U MTOJUTUOPUAHOE CKpelnBanue). B3aumopeiictBue reHoB

IIpakTHyeckue 3aHATHA: 2

Pemienue 3aa4 Ha onpesesieHre BEPOSTHOCTH BOZHUKHOBEHHUS HACTIEICTBEHHBIX IPU3HAKOB IPH MOHO-,

T¥-, TIOJIUTHOPUTHOM M aHAIM3UPYIOIIEM CKPEIIMBAHUH, COCTaBIICHNE TeHOTHIIMYECKUX CXEM CKpEINBAaHUS
Tema 2.5. OcHoBHOE coep:kaHue 4 OK-1
CuenjieHHoOe Teoperuueckoe o0yueHue: 2 OK-2
HacJleJOBaAHHE 3akonsl T. Moprana. CueruieHHOe HaclieloBaHHe IT'eHOB, HapylleHue cuerieHus. HacnenoBanue
NPU3HAKOB MIPU3HAKOB, CLICTIJICHHBIX C MTOJIOM

IIpakTHYeckue 3aHATHSA: 2

Pemrenue 3aa4 Ha onpe/enieHre BEpOSTHOCTH BOSHUKHOBEHHUSI HACTIEICTBEHHBIX TPU3HAKOB TIPU

CIICTITICHHOM HACJIEZIOBaHUH, COCTABICHUE TEHOTUITMYECKUX CXEM CKPEIIMBAHUS
Tema 2.6. OcHoBHOe coep:kaHue 4 OK-1
3axonomepHocT | Teoperuyeckoe o0yyeHue: 2 OK-2
4 H3MEHYHMBOCTH | VI3MEHUMBOCTh MPU3HAKOB. BHU/IbI N3MEHUMBOCTH: HACIIECICTBCHHAsI M HEHACIIEACTBEHHAs. 3aKOH OK-4

TOMOJIOTHUYECKHUX PsIIOB B HacieAcTBeHHOU n3MeHunBocty (H.M. BaBunos). MyraunonHas Teopus

M3MEHYMBOCTU. Bubl MyTanuii 1 npudMHbI UX BO3HUKHOBeHUs. Kapuotun uenoseka. HaciencrBenHble

3a00JeBaHUs YeI0BeKa. | eHHbIE U XpOMOCOMHBIE 00JIe3HU uesoBeKa. bone3Hu ¢ HacineCTBEeHHOM

IPEIPACHOI0KEHHOCThIO. 3HAUEHUE MEUIIMHCKOM eHETUKU B IPEAOTBPALLCHUN U JIEUCHUH I'€HETHUECKUX

3a00JeBaHUI YeloBeKa

IIpakTnyeckue 3aHATHA: 2

Pemienue 3a1a4 Ha onpeziesieHUe TUIMA MyTallMK [IPU NIepeaaye HacleACTBEHHBIX IPU3HAKOB, COCTaBICHUE

TeHOTUITNYECKHUX CXEM CKpEIUBaHUS
KonTpoabnas 2

CrpoeHure u QyHKIIMH OpraHu3Ma
padora
Pa3nen 3. Teopusi 3BoJ1I0OUMH 6
Tema 3.1. OcHoBHOE coep:kaHue 2 OK -2
Hcropus Teopernueckoe o0y4eHue: 2 OK -4
IBOJIIOIUOHHOrO | [lepBrie sBomrononHble kKoHuenuuu (XK.b. Jlamapk, XK.JI. Broddon). DBomonnonnas teopus Y. Jlapuna.
y4eHusl. CuHTeTndeckas TeopHs YBOJIOLUH U €€ OCHOBHBIE TOJI0KEHUSI.
Muxkpossomonu | MukposBomronust. [lomynsius Kak seMeHTapHas eMHALA YBOJTIONNH. | eHeTH4ecKrue OCHOBBI YBOJIIOIIHH.
| OneMeHTapHbIe PaKTOPHI 3BOMIONMU. EcTecTBeHHBINH 0TOOP — HAMPABIAIOMIMKA (PAKTOP IBOIOLUH.

BI/I,Z[OO6pa3OBaHI/Ie KaK pe3yJIbTaT MUKPOIBOJJIOLUA

14




Tema 3.2. OcHoOBHOe co/iep:KaHue 2 OK-2
Maxkpossomouu | Teopernueckoe o0yueHmue: 2 OK-4
. Maxkpoaomtorus. @opmbl 1 0oCHOBHbIE HanpaBieHust MakposBosrouuu (A.H. Cesepnos). Ilytu
Bo3HHKHOBEHME | TOCTHXKEHUS OMOJIOruYecKoro nporpecca. Coxpanenue OMopasHooOpas3us Ha 3emiie.
U pa3BHUTHE I'unoTe3bl ¥ TeOpuU BO3SHUKHOBEHUS JKM3HU Ha 3emiie. [losBieHNe NepBBIX KIETOK U UX IBOJIIOLMSL.
*KU3HU Ha 3emie | [IpokapHOThI U SyKapUOThI. [IPOMCX0XKICHHE MHOTOKJIETOUHBIX OPraHH3MOB. BO3ZHHKHOBEHHE OCHOBHBIX

LIaPCTB 3YKapHOT
Tema 3.3. OcHoOBHOE co/lep:KaHue 2 OK-2
IIpoucxoxnenne | Teopernueckoe o0yyeHHe: 2 OK-4
YeJI0BeKa — AHTponosorus — Hayka o yesoBeke. CucremaTiieckoe mojoKeHue yenoseka. CXoACcTBO U OTIIMYUSA
aHTPOIOTreHe3 YeJI0OBEKA C )KUBOTHBIMU. OCHOBHBIE CTaIUU aHTPOIIOI€HE3a. DBOJIOLUS COBPEMEHHOIO YEJIOBEKA.

YenoBeueckue pachl M UX €AMHCTBO. BpeMs 1 yTH pacceneHus 4eloBeKa 110 TUIaHETe.

[TprucnocoOaeHHOCTDh YeI0BEKA K PA3HbIM YCIOBHSM CPE/Ibl
Paznea 4. Jxonorus 18
Tema 4.1. OcHoBHOe coep:kaHue 2 OK-1
Ixosnornvyeckue | Teopernueckoe odoydeHue: 2 OK-2
(hakTopsI 1 Cpensl 0OMTaHMs OPraHU3MOB: BOJHAS, HA36MHO-BO3IyIIIHAS, TIOYBEHHAs, BHYTpHOpPTaHU3MeHHast. OU3HKO- OK -7
Cpeabl 2KU3HU XUMHYECKHE OCOOCHHOCTH Cpejl OOMTaHUsI OpraHu3MoB. [Ipucnocobienus OpraHu3MoB K JKU3HH B Pa3HBIX

cpenax. [lonsrue sxonoruyeckoro pakropa. Knaccugukarus skonorndeckux gpaxtopos. [Ipasuiio

munumyma lO. JIn6uxa. 3akon Tonepantaoctu B. Illendopaa
Tema 4.2. OcHoBHOE cogepkaHue 4 OK-1
Homyasinus, Teopernueckoe o0yueHnue: 2 OK -2
coodecTBa, DKoJ0rn4ecKasi XapakTepUCTUKA BUJA U MOMYJISUHU. DKOJIOTUYECKas HUILA BUAA. DKOJIOTHYECKUE OK-7
IKOCHCTEMBI xapakTtepucTuku nonyasiuuu. CoolmiecTBa u s3KocucTeMbl. brolieHos u ero cTpykrypa. CBsi3u MEXy

opranusmMamu B OnoreHose. CTpyKTypHbIE KOMIIOHEHThI SKOCUCTEMBI: IIPOAYLIEHTbI, KOHCYMEHTBI,

peayueHTsl. KpyroBopoT BeliecTB U MOTOK SHEPTUU B 3KocucTteMe. Tpoduueckre ypoBHI

IIpakTnyeckue 3aHATHA: 2

Tpoduueckue nenu u cetu. OCHOBHBIE TTOKa3aTeNM IKOCHCTEMBI. brioMacca 1 nmpoykius. DKonoruyeckme

MUpaMHJIbl Yucell, buoMacchl U 3Hepruu. [IpaBuiio nupaMuisl SHEPTUH.

Pemenne npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJ]aHU MO MEPEHOCY BEIECTBA U SHEPTUHU B

HKOCHUCTEMAX C COCTaBJIEHUE TPO(PUUECKUX LIeTIel U MUpaMul OMOMacChl U SHEPTUU
Tema 4.3. OcHoBHOE coep:xaHue 2 OK-1
Bunocdepa - Teopernueckoe o0yueHue: 2 OK -2
rj100a1bHas buocdepa — xxuBas obonouka 3emnu. Pa3surue npeacrasienuit o buocdepe B Tpyaax B.M. Bepuazackoro. OK-7
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skojornueckasi | Obnactu 6uocdeps! u ee kKoMrnoHeHTHI. JK1Boe BeniecTBo 6rochepsl U ero GyHKIIHH.
cucTEeMa 3aKOHOMEPHOCTH cyliecTBoBaHus onochepsl. OcodeHHOCTH OHOChephl Kak rI00aTbHON SKOCUCTEMBI.

JluHamuueckoe paBHOBecHe B Onocdepe. KpyroBopoTs! BEmecTB 1 OMOr€0XUMUYECKUE IIHKIIBI.

I'moGanbHBIE YKOJIOTHYECKUE TPOOIIEMBI COBPEMEHHOCTH
Tema 4.4. OcHoBHOE coep:kaHue 4 OK-1
Bunsinune TeopeTnueckoe o0yueHue: 2 OK-2
AHTPONMOTEeHHbIX | AHTPONOTCHHBIE BO3ACUCTBUS Ha Onocdepy. 3arpsA3HeHUs KaK BUJ aHTPOIIOTEHHOT'O BO3/ICHCTBHS. OK-4
¢akropoB Ha AHTpoToreHHble Bo3eicTBUs Ha aTMochepy. Bo3nelictBus Ha ruapochepy. Bo3aeiictBus Ha mutocdepy. OK-7
onocdepy AHTpOIOreHHbIe BO3ICHCTBUS HA OMOTUYECKHE COO0IIeCTBA. YTIIYOJIEHHO U3y4alOTCsl OTXO/Ibl, CBSI3aHHbBIC 1K 2.2

C ompeneraeHHON npodeccueil/cnenuanrbHOCTbIO 1IK 2.6

IIpakTHYeckune 3aHATHSA: 2 1K 4.5

[IpakTnueckoe 3ansaTue «OTXO/IbI IPOU3BOJICTBAY

*B Tom uuciie npodeccHuoOHATbHO-OPHMEHTHPOBAHHOE CO/lep:KaHNe NPAKTHYECKOr0 3aHATHSA 2

[TpakTuyeckoe 3ansTue «OTX0ABI MPOU3BOACTBA». Ha ocHOBE (enepanbHOTro KITacCHPUKAITMOHHOTO

KaTajyora OTXO0B OIPEIENSATh KIIacC OMAaCHOCTH OTXOJI0B; arperaTHOe COCTOsSTHUE U PU3NIEcKyro popmy

OTXOJIOB, 00pa3yromuxcs Ha pabodeM MecTe / Ha 3Tanax MpoOU3BOJICTBA, CBA3aHHBIC C OMPEIeIICHHON

npodeccuei/crennaTbHOCThIO
TeMma 4.5. OcHoOBHOE co/lep:KaHue 4 OK-2
Bunsinune Teopernueckoe o0yueHnue: 2 OK-4
COMATBbHO- 310pOBbE U €r0 cocTaBistomue. PakTOpsl, MOJIOKUTEIBHO U OTPULIATEIBHO BIUSAIOLINE HA OPTaHU3M 2 OK -7
IKOJOrMYecKnx | yesnoBeka. [IpobiieMa TEXHOT€HHBIX BO3JCHCTBUI Ha 3/I0pOBbE Y€I0BEKa (3JIEKTPOMArHUTHBIE OIS, K 2.2
¢dakTopos Ha OBITOBast XUMUSI, H30BITOUHBIC IITYMBI, palallvs U T.11.). AJlanTalys OpraHu3Ma 4einoBeka K (hakropam IIK 2.6
310pOBbe okpy»Katote cpeasl. [Ipunnumne! hopmupoBanus 310poBbecOeperaroiiero nopeaeHus. Gusnyeckas IIK 4.5
YeIoBeKa AKTUBHOCTb U 3/10pOBbE. BHOXMMHYECKHE aCIIEKTHI PAllMOHAIBLHOTO IUTAHUS

JlabopaTopHbIe 3aHATHSA: 2

JIaGopatopHas paboTa Ha BBIOOD:

1. JlaGoparopnas padoTa «YMCTBEeHHasi pabOTOCTIOCOOHOCTHY
OBgnazieHre METO1aMH OIpe/IeNIeHHs ToKa3aTeNell yMCTBEHHOU paboTOCIIOCOOHOCTH, 00bICHEHHE
MOJTyYEHHBIX PE3yJIbTaTOB U (POPMYJIMPOBAHUE BHIBOJIOB (TMCHBMEHHO) C UCIIOIb30BAHUEM HAYUHBIX
MOHATUHI, TEOPUM U 3aKOHOB

2. JlabopatopHnas pabota «Biusiare abnotndecknx GakTopoB Ha YeloBeKa (HU3KHE M BHICOKHE

TEMIIEPATYPhI)»

W3yueHne MEXaHN3MOB aJanTalii OpraH3Ma 4eJI0BeKa K HU3KUM U BBICOKHM TeMITepaTypam 1
00BsICHEHHUE MOJIyYEHHBIX PE3Y/IbTAaTOB U (POPMYIUPOBAHUE BHIBOJIOB (TUCHMEHHO) C UCHOJIb30BAHUEM
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HAaYYHBIX NOHSTUNA, TEOPUH U 3aKOHOB

*B ToM uHciie npodeccHOHATBLHO-OPHEHTHPOBAHHOE CO/lep:KaHue J1a00paTOPHOI0 3aHATHS 2

B kagecTBe TPUITEPOB CHUKAIONIUX PAOOTOCIIOCOOHOCTD UCTIOIB30BaTh YCIOBHSI OCYIIECTBICHUS

poeCCUOHATILHOM IeATENFHOCTH: IIIyM, TEMIIEpaTypa, Gu3ndeckas Harpy3ka u T.1I.
KonTposbnas 2

Teopernueckue aceKThl IKOJIOTHH
padora
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAepPKaAHMe (CONEPKAHUE TPUKJIIATHOTO MOXYJIS)
Pa3nes S. buosnorus B :KM3HU 8 OK-1
Tema 5.1. OcHoOBHOE coep:KaHue 4 OK-2
buorexHosorun | TeopeTuuyeckoe comepKaHue: 2 OK-4
B JKM3HH brotexHonorus Kak Hayka u mpou3BoAcTBO. OCHOBHBIE HAPABJICHUSI COBPEMEHHONW OMOTEXHOJIOTHH. 2 MK 2.2
KaK10ro Metoapl OnorexHosnoruu. OObEKTH OMOTEXHOIOTHH. JTHKA OMOTEXHOIOTHIECKUX U TEHETHUECKUX 11K 2.6

sKcnepuMeHToB. [IpaBuiia moucka u aHamu3a OMOIKOIOTUIECKON HH(POPMAITH U3 PA3IMYHBIX HICTOYHUKOB 1K 4.5

(HayuHasi 1 yueOHO-Hay4YHas TUTEpaTypa, CPEICTBA MaccoBO nH(popMarum, cetb IHTepHET U Ipyrue)

IIpakTHyeckue 3aHATHA: 2

Keticpl Ha aHanm3 nHGOPMALIUK O HAYYHBIX JOCTHKEHHUSX B 00JIACTH T€HETHYECKUX TEXHOJIOTHH, 2

KJICTOYHOM WH)XKEHEPHH, MAIIEBBIX OMOTEXHOJIOTHIA. 3aIInTa Keica: IpeaACTaBIeHNE Pe3yJIbTaTOB PEIICHHUS

KelcoB (BBICTYIUICHUE C ITPEe3eHTale)

B ToM umciie npodeccHnoOHAILHO-OPHEHTHPOBAHHOE CO/Iep:KaHUe MPAKTHYECKOr0 3aHATUS 2

Tema 5.1 oOs3arenpHa 115 M3ydeHUs CTYJEHTaMM Bcex Ipodeccuil/cnenuanbHocTen
Tema 5.2.1. BHoTexH0JIOrHM B NPOMBIIIJICHHOCTH 4 OK-1
Tema 5.2.1. OcHoBHOE coaep:xaHue 4 OK -2
buorexnostornu | [IpakTu4yecKne 3aHATHS: 4 OK-4
B PazButue npoMplluIeHHONH OMOTEXHOIOTUN U €€ IPUMEHEHHUE B KU3HU YeJIOBeKa, MOUCK U aHAJIHN3 2 1K' 2.2
HPOMBIIIUIEHHOC | 1y hopMaruy M3 PasIMYHBIX MCTOYHMKOB (HaydHas U y4eOHO-Hay4Has JIMTEPaTypa, CPEICTBA MAacCOBOI 1K 2.6
™ uHpopmanuu, cetb IHTEpHET U JpyTrue) 1K 4.5

Kelicpl Ha aHaM3 HHGOPMALIUU O PA3BUTUHU MPOMBIIUIEHHOW OMOTEXHOJIOTHH (10 Tpynam)

3amuTa Keiica: [IpencraBienue pe3yabTaToB pelieHus: KeHcoB (BBICTYIUICHHE C IIPEe3eHTalue ) 2
Tema 5.2.2. CouuajibHO-3THYECKHE ACTEeKThI 0MOTEXHOJI0T Uil 4
Tema 5.2.2. OcHoBHOE coJep:KaHue 4 OK-1
CounanbHo- IpakTHYeCKHE 3aHITHS: 4 OK -2
ITHICCKHE DTUYECKHE aCTIEKTHI Pa3BUTHS OMOTEXHOJIOTHIA M MPIMEHEHHE UX B KHU3HH YEJIOBEKA, TIOUCK M aHAJIN3 2 OK-4
ACHEKTBI MHPOPMALINK U3 PA3IMYHBIX MCTOYHMKOB (HayuHas U y4eOHO-Hay4Has JUTEPATYpPa, CPEACTBA MACCOBOM IK 2.2
OMOTeXHOI0rui K 2.6

nHpopmanuu, cetb HTEpHET U Apyrue)
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Keiicer Ha ananu3 nHpopMaIuu 00 STUYECKUX aCMeKTaxX Pa3BUTHS OMOTEXHOJOTHH (110 TpyTIIam) [IK 4.5
3ammra kefica: [IpeacraBienue pe3yabTaToOB PEIICHHs KEHCOB (BBICTYIUICHUE C TIPE3CHTAIUEH ) 2
Tema 5.2.3. BHoTeXH0JI0THN U TEXHHUYECKHE CHCTEMBbI 4
Tema 5.2.3. OcHoBHOeE coep:kaHue 4 OK-1
buorexHosnornu | [IpakTuyecKue 3aHATHSA: 4 OK-2
W TEXHUYECKHE | Pa3pyTrie OMOTEXHOJIOTHI C MPUMEHEHHEM TEXHUYECKUX CUCTEM (OMOMHKEHEPHSs, OHOMH(pOPMATHKA, 2 OK -4
CHCTEMBI OMOHMKA) ¥ MX IIPUMEHEHHUE B )KU3HH YeJIOBEKA, TOUCK M aHAJIN3 MH(POPMALUH U3 PA3INYHBIX HCTOUHUKOB 1K 2.2
(HayuHasi 1 yueOHO-Hay4YHas JIUTepaTypa, CPeICTBA MaccoBoi nH(popMaruu, cetb IHTepHET U Apyrue) 1IK 2.6
Keticpl Ha aHaM3 HHGOPMALIUU O PA3BUTUU OMOTEXHOJIOTHI C IPUMEHEHUEM TEXHUYECKUX CUCTEM (110 1K 4.5
rpyImmam)
3amura keiica: [IpencraBineHue pe3ynbTaToOB PeHICHHS KEWCOB (BBICTYIUICHUE C TPE3CHTAINCH ) 2
IIpomexyTouna 2
st arrecranus no | JudbdepennupoBanubiii 3a4eT
JAUCHHILTHHE
Bcero: 72
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3. YCJOBHS PEAJIM3ALIMA ITPOI'PAMMBbI
YYEBHOU JUCIHIUIIJIMHBbI

3.1. TpebéoBaHusi K MHUHHUMAJLHOMY MAaTEPHAIbLHO-TEXHUYECKOMY
o0ecneyeHn 1o

Peanmzarus y4eOHOW AUCHMIUIUHBI TpeOyeT HaIW4us ydeOHOro kaOWHETa Io
XHMHU;
Oo6opynoBanue yueOHOro kabuHeTa u JabopaToOpuUu:
MI0CaI0YHBIC MECTa 10 KOJMYECTBY 00YJarOIINXCS;

pabouee MECTO npero/iaBaTels, 000pyI0BaHHOE HepCOHAIBHBIM
KOMIIBIOTEPOM ~ C  JIMIEH3UOHHBIM WO  CBOOOJHBIM  MPOTPAMMHBIM
obecreyeHneM, COOTBETCTBYIOIIUM paznenam IPOrPaMMBI U
NOJKIIOUEHHBIM K cetu Internet u  cpeactBamu  BbIBOJA  3BYKOBOM
uHbOpMaInu;

KOMIUIEKT Y4eOHO-HaIJIAIHBIX TTocoouii «buomorusy;

CKaHep;

PUHTED;

n1abopatopHoe 00OpynOBaHUE JUIsl TMPOBEACHUS JIaOOPATOPHBIX M MPAKTUYECKUX
pabor;

MYJIBTUMEINA MPOSKTOP WU MYJIbTUMEIUMHAS JOCKA;
dboTo WIH/U BUJIEO Kamepa;

3.2. Hudopmanuonnoe obecrnedenne 00yIenus

1. Mycragun, A. I'., Buonorus : yuebnuk / A. I'. Mycradun, B. b. 3axapos. — Mocksa
. KunoPyc, 2024. — 423 c¢. — ISBN 978-5-406-12000-2. — URL:
https://book.ru/book/950239 (nata oopamenus: 02.06.2023). — TeKCT : 371EKTPOHHBIA.

2. Mamonrtos, C.I'., O6mas 6uonorus : yue6nuk / C. I'. MamonTos, B. B. 3axapos.

— Mocksa : KuaoPyc, 2023. — 323 ¢. — ISBN 978-5-406-11258-8. — URL:
https://book.ru/book/948581 (nara obpamienus: 02.06.2023). — TeKcT : 37€KTPOHHBIIA.

3. Konecnukos, C. H., O6mias 6uonorus : yuebnoe nocodue / C. 1. KonecHUKOB.

— Mocksa : KunoPyc, 2023. — 287 ¢. — ISBN 978-5-406-11707-1. — URL:
https://book.ru/book/949522  (mata oOpamenus: 02.06.2023). —  Tekcr
anekTpoHHbId. bruonorus. 10 kmace. YueOnuk. bazosiii yposens/ B. B. Ilaceunuk [u
ap.] / Tloapen. Iaceunuka B. B. - M.: IIpocseienue, 2022

4. Buonorus. 11 xnacc. Yue6nuk. basossiii yposens / ITox pex. INaceunnka B. B. -M.:
[Ipocsemenne,2022

HNurepHer-pecypcesl
— www.sbio.info;
— www.window.edu.ru;
— www.5ballov.ru/test;
— www.vspu.ac.ru/deold/bio/bio.htm;
— www.biology.ru;
— www.informika.ru;
— www.nrc.edu.ru;
— www.nature.ok.ru;
— www.kozlenkoa.narod.ru;
— www.schoolcity.by;
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4. KOHTPOJb U OIEHKA PE3YJbBTATOB OCBOEHUA

Kontpons u
JTUCIUTUTUHBI

OLIEHKA

PaCKPBIBAIOTCA

OBIIEOBPA30BATEJIBHON TUCHUATIIMHBI

PE3yNbTATOB
yepe3

OCBOEHHS  00I11e00pa3zoBaTeIbHON
JTUCHUIIMHAPHBIC  PE3yJIbTaThI,

HarpaBJeHHbIe Ha (opMupoBaHue OOIIMX U MPOPECCUOHATBHBIX KOMIETEHIUN
0 pazjieJiaM ¥ TeMaM COJIep>KaHus y4eOHOro MaTepuarna.

OK/IIK Paznen/Tema THbI OEHOYHBIX MEPONPUATHI
Paznea 1. Knerka —
CTPYKTYPHO- KonTpoJsbHnas pabora «MoJjiekyJ/sipHbIil ypOBeHb
(pyHKIMOHAJILHASA OpraHu3anuyu ;KUBOI0»
eJMHULA }KUBOT0

OK 02 buonorus kak Hayka. 3anonHeHue TabIMIIbI C OMUCAHUEM METOJIOB
OO1w1ast XxapakTepUCTHKA| MHMKPOCKOIIMPOBAHMS C UX JOCTOMHCTBAMH U
PKU3HU HE/IOCTaTKaMU. 3aroiHeHue Tabauibl «Bkiiaa yueHbIX B

pa3BUTHE OHOJIOTUN
3anonHeHue CPaBHUTEIbHON TaOIUIBI CXOCTBA U
pas3InyMii )KUBOTO U HE KUBOT'O

OK 01 CTpyKTYpHO- OuenuBaemas IMCKYyCCHs 110 BOIIPOCaM JIEKLIUH.

OK 02 (byHKIIMOHATbHAS Pa3paboTka MEHTaIbHOM KapThl MO KJIacCU(HUKAINU KIETOKH HX

OK 04 OpraHu3aLMs KJIETOK CTPOCHHUIO Ha IMPO- M 3YKAPUOTHUYECKUX U IO I[apCTBAM B MUHU

rpyImmax.

Beinonnenue u 3amura nadopatopHsix padot: «CtpoeHue
KJIETKH (pacTeHHe, )KUBOTHBIE, TPUOBI) U KIIETOYHBIE
BKJIIOYEHUS (KpaxMai, KapOTHHOUIbI, XJIOPOIIACTHI,
XPOMOILIACTBI)»

[TpakTryeckoe 3anstue. [IpencraBienue yCTHbIX
COOO0ILIEHUH C ITpe3eHTalMeN, TOArOTOBJIEHHBIX 10
MIEPEYHIO NCTOYHUKOB, PEKOMEHI0BAHHBIX
IIpernoJiaBaTeaeM

OK 01 CTpyKTYpHO- @ponTaneHblii  onpoc. Pa3zpaboTka rioccapus.

OK 02 (yHKIIMOHATIbHBIE Pemenne 3amad Ha OINpenencHUE HYKIOTUAOB,
(hakTOpbI AMUHOKHUCJIOT B HOPME WU B cCIy4yae H3MEHEHHS
HACJIEICTBEHHOCTH nocnenosarenbHocTy JJHK

OK 02 OOMeH BelecTB 1 @poHTANBHBIN ONPOC.

[IPEBPALEHUE SHEPTUN 3anoiHeHne CPaBHUTEIbHON TaOIUIIbl XapaKTEPUCTUK
B KJIETKE THUIIOB OOMEHA BEILECTB
OK 02 DKu3HeHHbIM UK OO6cyxaeHue no Borpocam JeKkiuu. Pa3paboTka n1eHTb
OK 04 KJIETKH. BPEMEHH KU3HEHHOTO IUKJIA.
Muto3. Menos.
Pazgen 2. Ctpoenne u | KoHTpoJbHas padora «CTpoeHue U YHKIIMH OPTaHU3Ma)
(pyHknumn opranuszma
OK 02 CtpoeHune oprannsma OuenuBaemas IUCKyCCHsl.
OK 04 Pa3paboTka MeHTaIbHOM KapThl TKaHEH, OPraHoOB U CUCTEM
OpraHOB OPraHU3MOB (pacTeHUs, )KUBOTHBIE, UEJIOBEK) C
KpaTKOI XapaKTepUCTUKON X QyHKIUI
OK 02 DopMBbI pa3MHOKEHUS @poHTANBHBIN 0IIPOC

OpraHn3MOB

3anonHeHne TabIHIIbI ¢ KPATKON XapaKTePUCTUKON 1

npuMepamMu GopM pa3MHOKEHHSI OPraHU3MOB
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OK 02

OHTOreHe3 pacTeHul,

Pa3pa0oTka JeHThI BpEMEHU C XapaKTEPUCTHKON 3TAIOB

OK 04 PKUBOTHBIX U Y€JIOBEKa OHTOI€HE3a OT/AEIbHON IPYMION )KUBOTHBIX U YeJIOBEKa 10
MUKpOTPYITIaM
Tect/ompoc
CocraBieHne )KU3HEHHBIX IMKJIOB MO OT/ENIaM IIUKJIOB
(MOXOBH/JIHBIE, XBOILIEBUAHbIE, TATIOPOTHUKOBBIE,
rOJIOCEMEHHBIE, TOKPBITOCEMEHHBIC)
OK 02 3aKOHOMEPHOCTHU PazpaboTtka rinoccapus
OK 04 HacJIeI0BaHUs @pOHTaIBHBIN OITPOC
Tect 1o Bompocam JeKIuu
Pemenue 3a1a4 Ha onpeziesieHue BEPOSTHOCTU
BO3HUKHOBEHUS HACJICJICTBEHHBIX MPU3HAKOB IIPH MOHO-,/TU-,
MOJIMTHOPUIHOM M aHAJTU3UPYIOLIEM CKPEIUBaHUH,
COCTaBJICHUE TCHOTHITMYECKUX CXEM CKpEIINBaHUI
OK 01 CueruieHHOe Tect
OK 02 HacJae10BaHUE Pa3pabotka rioccapust
[IPU3HAKOB Pemenue 3amau Ha onpezeneHre BOSHUKHOBEHUS
HACJIEJICTBEHHBIX MPU3HAKOB MPH CLETTICHHOM
HACJIe/IOBaHUH, COCTABIICHHS TEHOTUITUIECKUX CXEM
CKpEIIUBaHUS
OK 01 3aKOHOMEPHOCTH Tect
OK 02 M3MEHUYNUBOCTH Pemenue 3aa4 Ha onpesenieHre TUIa MyTallu Ipu
OK 04 nepeiaue HaclleJICTBEHHBIX IPU3HAKOB, COCTABJICHHE
TeHOTUITMYECKUX CXEM CKpEIINBAHUS
Paznen 3. Teopus KonTposbnas padora «Teoperuyeckue acneKkTbl
ABOJIIOLMHU IBOJIIOLIMH KU3HM HA 3eMiie»
OK 02 VcTopus @OpoHTANBHBIN 0IPOC
OK 04 HBOJIFOLIHOHHOTO Pa3paboTka rioccapus TEpMHUHOB
Y4EHUSI. Pa3paboTka JIeHThl BpeMeHU pa3BUTHS HBOJIIOLIMOHHOTO
MUKPOIBOTIOLIMS YUYEHHUS
OK 02 Makpo3BOTIOLIHS. OrnieHnBaemasi TUCKYCCHSI: UCIIOJIb30BAaHNE apTyMEHTOB,
OK 04 Bo3HUKHOBEHKE U OMOIOTMYeCKON TEPMUHOIOTUN U CUMBOJIUKH JJIsI
[pa3BUTHE KU3HU HA JIOKAa3aTeNbCTBA POJCTBA OPTAHU3MOB Pa3HBIX
3emiie CUCTEMAaTUYECKUX TPYIIIT
Pa3paboTka J1eHThl BpeMeHU BO3HUKHOBEHHSI U Pa3BUTHSKU3HU
Ha 3emie
OK 02 [IpoucxoxaeHue @pOHTaIBHBIN OITPOC
OK 04 YeJIOBEKa - Pa3zpaboTka 1eHThl BpeMEHU MTPOUCX0XKICHUSI YETIOBEKa
QHTPOIIOreHe3
Pa3znen 4. Dxoorus
OK 01 JKOJIOTHYECKHE Tect 1o 3koIOruYecKUM GaKkTopaM M cpeiaM KU3HU
OK 02 (haKTOPHI U Cpebl OpraHu3MOB
OK 07 PKU3HU
OK 01 [Tomynsiums, CocTtaBieHue cXeM KpyroBopoTa BEIIECTB, HCTIOJIb3YS
OK 02 COOOLLECTBO, MaTepHabl JIEKIHH
OK 07 HKOCHCTEMA Permenne mpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX

3a/IaHUi 110 IEPEHOCY BEIIECTBA U SHEPTUH B SKOCHCTEMAXC
COCTaBJICHHEM TPO(DHUUECKHUX LIETICH U THPaMU]]
OroMacchl M SHEPTUU

21




OK 01

buocdepa — rimobanbHas

OuenuBaemas nuckyccusiTect

OK 02 PKOJIOrMYecKas CUCTeMa
OK 07
OK 01 Brusiane Tect
OK 02 AHTPOTIOTEHHBIX [TpakTuaeckas padbota «OTX0bI TIPOU3BOACTBA
OK 04 (hakTOpOB Ha OMOChepy
OK 07
[1K 1.1
OK 02 BiusHue corpanbHO- OrneHuBaemasi IMCKyCCHS
OK 04 PKOJIOTMYECKUX
OK 07 (hakTOpPOB Ha 370POBHE
[1K 2.2 YeI0BeKa
[1K 2.6
[1K 4.5
Pa3nes 5. buosorus B 3ammTa Keilica: mpeacTaBlieHUE Pe3yJIbTATOB PellleHUs
SKU3HH KeilcoB (BBICTYIJICHHE C NPe3eHTaluei)
OK 01 brotexHonoruu B BeinosnHenue keiica Ha aHaTU3 HHPOPMAIIUU O HAYYHBIX
OK 02 PKU3HU KaXJI0TO JOCTIIKEHUSX B 00JIACTH TeHETHYSCKUX TEXHOJIOTHUH,
OK 04 KJICTOYHOW WH)KEHEPHUH, MHUIIEBBIX OMOTEXHOJIOTHH (10
[1K 2.2 rpymnnam), peAcTaBIeHUuE pe3ybTaToOB PELICHUS KEMCOB
[1K 2.6
[1K 4.5
OK 01 broTexHoIOrHM 1 BremonHeHue keiica Ha aHamu3 UHPOPMAITUHU O PA3BUTHH
OK 02 TEXHUYECKUE CUCTEMBI OMOTEXHOJIOTHI C MPUMEHEHHUEM TEXHHUECKUX CHCTEM (I10
OK 04 rpymnnam), peAcTaBIeHUE pe3yIbTaToOB PELICHHSI KEMCOB
[1K 2.2
[1K 2.6
[1K 4.5
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