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Paboyasi nporpamMmma y4e0HO# JMCIMIJIMHBI pa3padoTaHa Ha OCHOBeE:

@enepanbublii 3akoH 0T 29 nexabps 2012 1. Ne273-03 «O6 obpasoBanuu B Poccuiickoii
denepanuny;

[Tpuka3z Munnpocsemenus Poccuu ot 14 urons 2022 1. Ne 444 «O06 yTBepxaeHUN GeaepaaTbHOTO
rOCyJJapCTBEHHOTO 00pa30BaTeNbHOIO CTaHJApTa CPeiHEero npodeccHoHaJIbHOro 00pa30BaHUS IO
cnenuanbHocTH 15.02.16 TexHoI0rns MalMHOCTPOEHUS;

[Ipuxa3 MunucrepctBa npocseiienus: Poccuiickoit ®denepaunn ot 24 asrycrta 2022 roga N 762 (c
n3menenusaMu Ha 20 nexabpst 2022 rona) O6 yrBepxkaeHuu [lopsiaka opranuzanuy 1 0CyIecTBICHUS
00pa3oBaTeNbHON AEATEIHHOCTH 10 00Pa30BaTENBHBIM IIPOrPaMMaM CPEeTHETO MPO(eCcCHOHATBHOTO
obOpazoBanus";

IIpuka3za MunoOpHayku Poccun ot 17.05.2012 Ned413 "O6 yrtBepkaeHuu (eaepanbHOro
roCyJJapCTBEHHOTO 00pa30BaTENLHOTO CTaHAApTa CPEAHETo 001Iero oopa3oBanus';

[Ipukaza MunuctepcrBa npoceuienust Poccuiickoit @enepanuu ot 12 asrycra 2022 r Ne 732 "O
BHECEHUU M3MEHEHHUH B (eaepanbHbIi TOCYAapCTBEHHBIH 00pa3oBaTeIbHbIN CTaHIAPT CPEIHEro
o01mero o0pa3oBaHus, YTBEPKIACHHBIM TpHKa3oM MuHUCTEpPCTBA 00pa3oBaHus Hayku Poccuiickoi
Oepnepaunn ot 17 mas 2012 r Ne413";

ITpukaza MunuctepctBa npocsemieHust Poccuiickoir @eneparmuu ot 18 mas 2023 r Ne371 "O6
yTBepKACHUH (efepaibHON 00pa30BaTeIbHON IPOrPaMMBI CpeHETO 001Iero oopa3oBaHus';

[Ipukaza MunucrepcTBa npocBemenust Poccuiickoit deneparuu ot 22 mapra 2021 r Ne 115 "O6
yrBepkaeHun llopsinka opraHu3anu M OCYIIECTBJICHHS OOpa3oBaTEIbHON JEATEIBHOCTH 10
OCHOBHBIM 00111€00pa30BaTeIbHBIM MPOTrpaMMaM - OOpa30BaTEIbHBIM MpOrpaMmaM HadajbHOTO
00111er0, OCHOBHOT'O OOIIET0 U CPEHEro 00IIero oopazoBaHus;

[Tpuka3 MunucrtepcrBa npocsemerus PO ot 26.06. 2025 r. Ne 495 « O06 yTBep)acHIH PenepabHOTO
nepeyHs: yueOHUKOB, JOMYIIEHHBIX K HMCIOJb30BAHUIO PEaU3alliid MMEIOLIUX TOCYyIapCTBEHHYIO
aKKpeIuTaIMio 00pa30BaTENbHBIX MPOTrPaMM HAyaJIbHOTO OOIIEro, OCHOBHOTO OOILEro, CpeaHEero
o0uiero 00pa3oBaHUsl OpPraHU3aLUAMU, OCYIIECTBISIOUIMMH 00pa30BaTENIbHYIO JEATEIbHOCTh U
YCTaHOBJICHHE MPEICTHLHOTO CPOKA UCIIOJIB30BAHUS UCKITIOUEHHBIX YICOHUKOBY

[Mucemo MunucrepctBa npocsenieHus: Poccuiickoit @eaepannu ot 14 urons 2024 r. Ne05 — 1971 «
O nampaBieHUU pexoMeHanui» ( BMecTe ¢ « PekoMeHganusmMu 1o peanusaiy CpeaHero o0Iero
o0pa3oBaHMs B MpeJesiax OCBOCHHUSI 00pa30BaTENbHONW MPOrpaMMBbl CpPEeTHETo Mpo(ecCHOHANTBHOTO
0o0pa3zoBaHH») ;

YcraBa 'AIIOY CO «llonunpodunbhbiii TexuukyM uM. O.B.Tepémikunay» Ne 788-I11T 09.11.2016r;
[Tonoxenus 06 ounom otaeneauu I'AIIOY CO «IIT um. O.B.Tepémxunay;

[Tonoxenus o camocroarenbHoil padore TAIIOY CO «IIT um. O.B.Tepémkunay;

[TonoxeHus 1Mo IUIAHUPOBAHMIO, OPTAHU3AIUH U IPOBEICHUIO JJAOOPATOPHBIX, MPAKTUYECKUX paObOT
I'AITIOY CO «IIT um. O.B.Tepéuikunay;

[TonoxkeHus o TeKyIeM KOHTpoJie U mpoMexyTouHon arrectaiuu ctyJieHToB 'AIIOY CO «IIT um.
O.B.Tepémkunay;

Pazpabotuuk:
'ATIOY CO «Ilonunpodunbneiii Texaukym uMm. O.B. Tepémkunay [IpenogaBaTens BeICIICH
kareropun Toxkanosa H.B.



(98]

Conepxanue

OO6mrast xapaktepucTthka pabodeil mporpaMmbl  00MIE0O0pa30BATENHHOM  TUCIUILTAHBI

CBHOTIOTHIS) .. c et e e e e e 4
CrtpyKTypa U cozep:kanue o011e00pa3oBaTeIbHON AUCTHUIITHHBI .. ..ouueeneeneenneeneenannee. 14
VYcnoBue U peainzaluy NporpaMmbl 00111e00pa30BaTEIbHON AUCHUIUIUHBI . .....'.eenee.. .. 24
Kontposb u OIICHKA pe3yabTaTOB OCBOCHHE 00111600pa30BaTENHHOM
D107 (0812000717051 S 26



1. O0mas xapakTepucTHKa padoueil nporpaMMsbl 001e00pa3oBaTeJbHOM TUCHUIINHBI
«buosorus»

1.1. MecTo IMCHUIUVIMHBI B CTPYKTYPe OCHOBHOI NpodeccuoHaIbHON 00pa3oBaTebHOI
NPOrpamMMsbl

PabGouass mporpamMma y4eOHOW AMCHUIUITMHBI «BHONIOTHSY) SABISETCS 005S3aTEbHON YaCThIO
00111e00pa3oBaTeNIbHOTO MKIa 00pa3oBareibHOIl mporpammsel B cooTBeTcTBUU ¢ PI'OC 5 CIIO 1o
ykpynHeHHoit rpynme 15.00.00 Mammnoctpoenue no OIIOII CIIO IICC3 no cneunanbHOCTH
15.02.16 TexHonOrUs: MalIMHOCTPOEHMSI, YTBEP>KJIEHHOr0 NpHKa3oM Munnpocsemenus Poccun ot
14.06.2022 Ne 444 «OO6 yrtBepxkaeHUU ¢GeaepalbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEeIbHOTO
crangapta CIIO no cneruansHocT 15.02.16 TexHOoM0rHS MaITMHOCTPOEHUS» (3aperucTpupoBaHo B
Muntocte Poccun 01.07.2022 Ne69122).

1.2. MecTO TMCUMIVIMHBI B CTPYKTYpPe OCHOBHOM NMPo¢eCcCHOHATBHOI 00pa30oBaTe/IbHOM
NpOrpamMMbl: JUCIHILTHHA BXOAHUT B 00111€00pa30BaTeNbHbIA IUKIL.

Bxonut B 00111e00pa3oBaTenbHBIN ITHKI.
[Iporpamma peanusyercs Bo 2 cemectpe 1 kypca.

TpynoeMkocTh aucuMIUIMHBL «buonorus» Ha 0a30BOM YpOBHE COCTaBisieT 72 daca, U3
KOTOpbIX 12 4acoB BKIJIIOYAET NPO(ECCHOHAIBHO-OPUEHTUPOBAHHOE COJCpPKAHUE, YCUIIMBAIOLIEE
po¢eCCHOHATIBHYIO COCTABIISAIONIYIO 10 KOHKPETHOH MPpOo(eCcCHy UITH CIEUATbHOCTH B 3aBUCUMOCTH
ot ®I'OC CIIO npodeccun/cnenaibHOCTH.

1.3 Hean u miiaHupyembie pe3yJibTaTbl OCBOCHUS IUCIUILINHBI:
eab 00meodpazoBaTeIbHOM M CHUTIINHBI
Heab: oBnageHne o0ydYarOMUMUCS 3HAHUSIMH O CTPYKTYpHO-(DYHKIIMOHAIBHON OpraHU3aIluu
JKUBBIX CHUCTEM Pa3HOT0 paHra W MPUOOPETeHHE YMEHUW MCTOIL30BaTh 3TU 3HAHUS JJISi TPAMOTHBIX

JENCTBUI B OTHOLLIEHUN OOBEKTOB KUBOM MPUPOIBI U PELICHHSI PA3IUYHbIX KU3HEHHBIX MPOOIIeM.

Sanaum:

1) ocBoeHuE 00yJArOIIMMHUCS CUCTEMBI 3HAHUN 0 OMOJIOTUYECKUX TEOPUIX, YUCHHIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUIaX, CIy>KaIUX OCHOBOM i (pOpMHUPOBAHUS TPEICTABICHUN O
€CTECTBEHHO-HAyUYHOU KapTUHE MHDpa,
0 METOoAax HaquOFO II03HaHHuA, CTpOCHI/II/I, MHOI‘OOGpaSI/II/I 158 OCO6€HHOCT$IX JKUBBIX CUCTEM pa3H0ro
ypOBH?I OpFaHI/I3aHI/II/I, BBIAAKOIINXCA OTKpLITI/IHX 151 COBpeMCHHBIX HUCCICOOBAHUSX B 6I/IOJ'IOFI/II/I;

2) dbopmupoBaHue y o0ydJaronmxcst MMO3HABATEIIbHBIX, HMHTEJUICKTYJTbHBIX
U TBOPYECKMX CIIOCOOHOCTE B  MpOLECCe aHalu3a JIaHHBIX O MYyTAX  Pa3BUTHSA
B 6I/IOJIOFI/II/I HAay4YHBbIX B3IJIIA0B, I/I,Z[CI>'I U NOoAXOJ0B K H3YUCHUIO KHUBBIX CHUCTCM PA3HOI'0 YPOBHA

OpraHu3aIuy;

3) cTaHOBIIEHUE Y 00YYaIOIIHUXCs OOIICH KyIbTyphl, GYHKIIMOHATBLHON IPaMOTHOCTH, Pa3BUTHE
YMEHHUI OOBSACHATH M OLICHWBATH SBJICHHS OKPYXKAIOIIETO MHUpPA KMBOW MPUPOJBI HA OCHOBAHUU

3HAHUH U OIBITA, MOJYYEHHBIX MIPH N3YUYEHUH OMOJIOTHH;



4 ¢opmupoBanue y 0OydarOUIMXCSl YMEHUH MIUIIOCTPUPOBATH 3HAYCHHE OUOIOTHYECKUX
3HAHUH B IPAKTUYECKOH ACATEITBHOCTH YeJIOBEKA, PA3BUTHH COBPEMEHHBIX METUITMTHCKHIX TEXHOJIOTHIA
U arpoOMOTEXHOJIOTUH;

5) BocnuTaHue YOEXKIEHHOCTM B BO3MOYKHOCTH ITO3HAHMS YEJIOBEKOM HMBOM INPHPOJIBI,
HEOO0XOIMMOCTH OEepeXHOT0 OTHOLICHHS K HeH, COONIOJIEHHs] TUYECKHX HOPM IPH MPOBEIECHUU
OHMOJIOTHYECKUX UCCIEIOBAHNN;

6) Oco3HaHHWE NMEHHOCTH OMOJOTHMYECKHX 3HAHWH ISl TIOBBIMICHHUS YPOBHS JKOJIOTHYECKOU
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

7) npuMeHeHHe TpUOOPETEHHBIX 3HAHUM M yMEHUH B IOBCEIHEBHOM O KHU3HHU
JUTSL OLICHKH MOCJIEICTBUI CBOECH JeSITEILHOCTH 110 OTHOIIEHUIO K OKpY KaloIIel cpeie, COOCTBEHHOMY

310pOBBI0, 000CHOBaHWE U COOM0IEHNE Mep TPO(HIIaKTHKN 3a001€BaHUN.

3HaTh:

1) c(OPMUPOBAHHOCTh MPEACTABICHUNH O POJIM M MeCTe OHWOJOTHH B COBPEMEHHOMU
HAyYHOW KapTHHE MHpa; MOHUMAHUE POJIM OHOJOTHMH B (QOPMHUPOBAHUU KpPYyrozopa H
(GYHKIIMOHATFHOM TPaMOTHOCTH Y€JIOBEKa ISl PEIICHHS MPAKTUICCKUX 33/1a4,

2) BJIaJICHUE OCHOBOIIOJIATAIOIIMMY MOHATUAMU U IPEICTABICHUAMU O KUBON IIPUPOJE,
€€ ypOBHEBOW OpraHU3alliy U 3BOJIIOLUY;
3) BJIaACHUC OCHOBHBIMM MCTOJaMH HAYYHOI'O TIIO3HAHHWsA, HWCIIOJbB3YCMbIMU IIPpH

OMOJIOTMYECKUX WCCIEAOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM : ONHMCAHHE, W3MEPCHHS,

MIPOBE/ICHUE HAOIIOACHH, BBISIBJICHHE U OIIEHKA aHTPOIIOTEHHBIX U3MEHEHUH B IIPUPOJIC;
YMeTs:

1) c(hOpPMHUPOBAHHOCTh YMEHHI OOBSCHSITH PE3YJIHTATHl OMOJOTHIECKUX IKCIIEPUMEHTOB,

peuath 6MOJIOrHYeCcKHe 3a/1a4u;

2) MOJIb30BAaHNE OMOJIOTHYECKOM TEPMUHOIOTHEN U CUMBOJIMKOM;

3) c(hOPMHUPOBAHHOCTh COOCTBEHHOW TO3UIIMU 110 OTHOIICHHIO K OHOJOTHYECKOU

nH(pOpMalnK, MOTy4aeMON U3 Pa3HbIX HCTOYHUKOB K I100AIbHBIM 3KOJIOTHYECKUM Mpo0ieMam

U IYTH UX PEIICHUsI.

I[lnanupyeMbie  pe3yJibTaThbl  OCBOeHHMsI  0011e00pa3oBaTeIbLHON  JAUCHUIVIMHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
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[Inanupyemble pe3yabTaThl 0CBOEHHS TUCHUTLIUHBI

Oo0mue

JAucnunianHapHbie

OK 01. Beibupats
CIIOCOOBI peleHus
3a1a4
npodeCcCHOHATBLHON
JeSITeTbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

JIn4YHOCTHBIE pE3yJIbTATHI
TPYJOBOTO BOCIUTAHUS:
- TOTOBHOCTb K TpYyAy,
TpyAoIo0ue;

- TOTOBHOCTHb K aKTHBHOM ACITEILHOCTH TEXHOJOTHYECKOM
Y COIMAJIbHOW HANPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMHUPOBATD,

AOJDKHBI  OTpaXaTb B YaCTHU!

OCO3HAHUC [CHHOCTH MACTCPCTBA,

IUTAHUPOBATh W CAMOCTOSITEIBHO  BBITIONHSTH — TaKyIO
JesITeIbHOCTD;
- UWHTEpeC K pa3nuuHbiM cdepam npodeccuoHaIbHON

JEeITEIBHOCTH.

MeTtanpeaMeTHbIe pe3yIbTaThl TOJDKHBI OTPaXKaTh:

OBnazeHne yHUBEPCATbHBIMH YUE€OHBIMH TI03HABATEIbHBIMU
JIEHCTBUSIMU:

a) 6a30BBIC JIOTUUECKHE ICUCTBUS:

- CaMOCTOSATENbHO (QOPMYITUPOBATH U aAKTyIH3HPOBATH
npo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WIJIM OCHOBAHUS IS
CpaBHEHUs, Kiaccuukanuu 1 0600IICHMS;

- OIPEIEISITh LIEJH IeATETbHOCTH, 33/1aBaTh MapaMeTPhI

Y KPUTEPHUU UX TIOCTHKCHUS;

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEUHS

B pacCMaTpPUBACMBIX SIBJICHUSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBHE  PE3YJIbTATOB
MOCCACTBUI ACATCIBHOCTH;

0) 6a30BbBIE UCCIIEIOBATEIBLCKUE ICHUCTBUS:

- BIIQJICTh HaBBIKAMU yUeOHO-UCCIIEIOBATEIBCKOM

Y POCKTHOM JEATEIHLHOCTH, HABBIKAMH Pa3pelieHuUs MpoodieM;
- BBISIBIISITh IPUYMHHO-CIICJICTBEHHBIC CBS3H

1 aKTyaJIM3UPOBATh 33/1a9y, BEIABUTaTh THIIOTE3Y

JIeSITENLHOCTD,
LIETISIM,

OLICHUBAThb
OLICHUBATh PUCKHU

ITP6 1. ChopMupoBaHHOCTH 3HAHUI O MECTE U POJIA OHOJIOTHH
B CHUCTEME Hay4HOTO 3HaHUS; (PyHKIHOHAIBHON rpaMOTHOCTH
YeNoBeKa /Uil PeUIeHHUs )KU3HEHHBIX MTPO0JIeM.

ITP6 2. ChopMHpOBaHHOCTh YMEHHUS PACKPHIBATH COJIEPKAHUE
OCHOBOIIOJIATAIONINX OMOJIOTHYECKUX TEPMHUHOB M TIOHSITHM:
KU3Hb, KIJIETKa, TKaHb, OpraH, OPraHu3M, BHJI, MOITYJISIIHS,
IKOcUCTeMa, OuoreHo3, Ouocdepa; wmerabomusm (0OMeEH
BEIIIECTB

U IIpEeBpaLlEHUE B3HEPIUH), TOMEOCTa3 (CaMOperyssanus),
OunocuHTe3 OenKa, CTPYKTYpHasi OPraHU3alus KUBBIX CHCTEM,

JTUCKPETHOCTh,  CaMOPETYJISIUs,  CaMOBOCIIPOHM3BECHHE
(penpoaykius), HaCJEeACTBEHHOCTD, W3MEHYHUBOCTb,
9HEPro3aBUCUMOCTb, POCT W  pPa3BUTHE,  YPOBHEBas
OpTaHu3aIHsl.

I1P6 3. CchopMupOBaHHOCTH YMEHHUS PACKPHIBATH COJIEPIKAHHE
OCHOBOMOJIAralomux OHOJOTHYECKUX TEOPHUl U THIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, SBOJIIOLMOHHOM,
MIPOUCXOXKIACHUS )KU3HU U YEJIOBEKa.

ImP6 4. CdopMuUpOBaHHOCTb  yYMEHHUS  PacKpbIBaTh
OCHOBOIIOJIAr At II1E OHoJI0rHYecKHe 3aKOHBI u
3akoHomepHoctu (I'. Mennens, T. Moprana, H.. BaBunoga,
9. T'exkens,
®. Mronnepa, K. bapa), rpanuibl uX IpUMEHUMOCTH K KMBBIM
CHUCTEMaM.

I1PG 5. IlpuobpeTeHue onbITa MPUMEHEHHUSI OCHOBHBIX METOJIOB
Hay4HOT0 O3HAHMUSI, UCTIOIb3yEMbIX B OMOIOTHH: HAOIIOJCHUS
U ONHMCAHMUS JKHUBBIX CHUCTEM, IIPOLECCOB U SIBICHUN;
OpraHu3alyi ¥ IPOBEIACHHS] OMOJIOrMYECKOr0 IKCIIEPUMEHTA,
BBIJIBMDKEHUSI TUIIOTE3, BBISIBICHUS 3aBUCUMOCTH MEXKIY
HCCIIElyeMbIMU  BEJIMYMHAMH, OOBSCHEHHUS  IOJTYYEHHbIX
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€C pCUICHUA, HAXOAUTb apryMCHTHBI JIA JOKa3aTCIIbCTBA CBOUX
YTBEpPIKIICHHH, 3a71aBaTh TapaMEeTPhl U KPUTEPUU PEIICHUS;

- AQHAJIM3UPOBATH TMOJJYUCHHBLIC B XOJAC PCHICHUA 3aJadu
pe3yabTaThl, KPUTUYECKH OLECHUBATh WX JIOCTOBEPHOCTb,
IMPOrHO3UPOBATh UBMCHCHHUC B HOBBIX YCJIOBUSX,
pa3pabaThiBaTh IUIaH PEIICHUS MPOOJIEMBI C YUYETOM aHaln3a
HMMEIOLIUXC MaTEPUaAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

-- YMETh IIEPEHOCHUTD 3HAHHSI B TO3HABATEIBHYIO

" IPAKTUYCCKYIO 06HaCTI/I KUBHCACATCIIbHOCTH,

- yMETh WMHTEIPUPOBATh 3HAHUS W3 PAa3HBIX MNPEIMETHBIX
oOiacreii;

- BBIZIBUTATh HOBBIC HJICH, TIPE/JIaraTh OPUTHHAIBHBIC MTOIX OB
U peLIeHus

pE3yNbTaTOB

u (popMyIMpoOBaHUS BHIBOJIOB C HCIIOJIB30BAHMEM HAYYHBIX
MIOHATUN, TEOPUN U 3aKOHOB.

[TP6 6. CdhhopMHpOBAaHHOCTb YMEHUS BBIACIATH CYIIICCTBEHHBIE
MpPU3HAKA BUPYCOB, KIETOK TMPOKAPUOT U DYKAPHUOT;
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, BHUJOB,
OMOTeO01IeHO30B U SKOCHCTEM; 0COOEHHOCTH MPOLIECCOB OOMEHA
BEUIECTB U MpPEBpalICHHs] SHEPruu B KieTKe, (poTocuHTE3a,
IJIACTUYECKOTO W DHEPreTUYeCKoro oOMeHa, XEeMOCHHTE3a,
MHTO3a, Meil03a, OIIOJJOTBOPEHUS, PA3BUTHS U PA3MHOKECHHUSI,
WH/IMBUYaTbHOTO Pa3BUTHS OpraHu3ma (OHTOreHesa), 6opb0bl
3a CyIIeCTBOBaHUE, ECTECTBEHHOI'0 0TOOpa, BU1000pa30BaHMUsl,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOUTaHUS, BIUSHUS
KOMIIOHEHTOB ~ 3KOCHUCTEM, aHTPOIOTE€HHBIX  HM3MEHEHHM
B DKOCUCTEMAaX CBOCH MECTHOCTH,

KpyroBOpOTa BEIIECTB M MPEBpallieHne YHEPTun B Onocdepe.
I1P6 7. ChopMUpPOBaHHOCTH YMEHHSI IPUMEHSTH TOJTY4YECHHBIE
3HaHUSI JJIs1 OOBSICHEHHUS OMOJOTMYECKHX TIPOILIECCOB |
SBIIGHUW, Ui TPUHATUS TPAKTUYECKUX  PEIICHUH B
MOBCEAHEBHOM KU3HHU

C 1enplo obecrieueHUs: OE30MaCHOCTH CBOETO 370POBbS U
3/I0pOBbSl  OKPY’KaIOLIUX JIIOJIeH, COOIOJEHHSI 310pOBOTO
o0pa3a >KU3HH, HOPM TPaMOTHOTO TMOBEJACHUS B OKpYKaroIen
MIPUPOTHOM cperne; MTOHNMAaHHE HEO0OXOTUMOCTH
WCTIONIb30BaHUS JIOCTIDKEHUN COBPEMEHHOW Ouonoruu
OMOTEXHOJIOTHH JUIsl pAIMOHATILHOTO IMTPUPOIO0IIOIE30BaAHNS.
ITP6 8. CchopmHupoBaHHOCTH YMEHHS pelIaTh OMOJIOTHYECKHE
3aJ1a4¥, COCTABIIATh TCHOTUITUYECKHE CXEMbI CKPEIIIHMBAHUS
JUISL pa3HBIX THUIIOB HACIIEJIOBAHUS MPU3HAKOB y OPraHU3MOB,
COCTaBIIAITh CXEMBI TIEPEHOCA BEHIECTB W JHEPIHH B
9KOCUCTEeMaXx (LIeTH MUTaHUS, MUIIEBIC CETH).

ITP6 9. ChopmMupoBaHHOCTH YMEHUN KPUTHYECKH OIICHUBATH
nH(pOpMaII0 OUOIIOTUYECKOTO COJEPKaHUs, BKIIOYAIOIIYIO
TICEBIOHAYYHbIC 3HAHUS U3 PA3IMYHBIX UICTOYHHKOB (CpPE/ICTBA
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MaccoBOi HH(pOpMAIMK, HAYYHO-TOMYJIIPHBIE MaTepUalbl);
WHTEPIPETHPOBATh  ATHUYECKUE  aCMEKThl  COBPEMEHHBIX
HCCIIEIOBAaHU B OMOJIOIHMH, MEIUIMHE, OHOTEXHOJIOIHU;
paccMaTpuBaTh  TJIOOAJIBHBIE  JKOJOTHUYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATh IO OTHOIIECHUIO K HHUM
COOCTBEHHYIO TIO3UITHIO.

ITP6 10. ChopmMupoBaHHOCTH YMEHHIA CO31aBaTh COOCTBEHHBIE
MMCEMEHHBIC U YCTHBIC COOOIICHHUSI HA OCHOBE OMOJIOTUYECKOM
HECKOJIbKUX  MCTOYHHKOB,

UHPOpPMALIUU U3 rPaMOTHO

WCIOJIb30BaTh MOHATUHHBIN anmnapar 6MoJ0ruu

OK 02.
Ucnonb3oBath
COBPEMEHHbIE
CpeJCTBa MOUCKA,
aHaiu3a u
WHTEPIIPETAUN
uHpopmanuu u
UH(POPMAaLMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHMSI 32/1a4
npodeCCuOHAIIBHON
JIESITEIIBHOCTH

JIn4HOCTHBIE Ppe3ynbTaThl JTOJIKHBI
LIEHHOCTU HAyYHOT'O MMO3HAHMUSL:
-cOPMHUPOBAHHOCTh  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U OOIIECTBEHHOM
MIPAKTHKH, OCHOBaHHOTO Ha Janore KyJIbTYD,
CIOCOOCTBYIOIIETO OCO3HaHUIO CBOEro MecTa
B MOJIUKYJITYPHOM MUDE.

MeTtanpeamMeTHble pe3yIbTaThl JOJDKHBI OTPaXKaTh:

OBinaneHue yHHMBEpCAIbHBIMU yUE€OHBIMU IMO3HABATEIbHBIMU
JNEUCTBUSAMMU:

B) pabora ¢ uHpopmauei:

- BIIAJICTh HaBBIKAMU MOJTyICHUS nH(popManun
13 UICTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOSITENILHO OCYIIECTBIISATh
TIOWCK, aHaIu3, CUCTEMAaTU3AIHIO
U UHTEpHpeTanuio WHGOPMALUK pa3IUYHbIX BUAOB U (GopM
MIPEICTABIICHHS;

- OLIGHHUBATh JIOCTOBEPHOCTb, JIETMTUMHOCTh HH(OpMaIuH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJILHO-ITHYECKUM HOPMaM

OoTpaxaTb B YacCTH:

[1P6 1. ChopMupoBaHHOCTH 3HAHHUI O MECTE U PO OMOJIOTHH
B CHCTEME HAay4YyHOIO 3HaHHS; (YHKIMOHAIHHON IPaMOTHOCTH
YeJioBeKa Ul PEeLIeHUs )KU3HEHHBIX NTPo0IIeM.

I1P6 7. ChopMUpPOBaHHOCTD YMEHHSI IPUMEHSTH TOJTY4YECHHBIE
3HaHUS Q711 OOBSICHEHHUS OMOJOTMYECKHX TIPOILECCOB U
SBICHUM, JUIsI TPUHATUS IPAKTUYECKUX  PpELICHUH B
MOBCEIHEBHOMN KU3HU

Cc 1enplo obecreueHUs OE30MaCHOCTH CBOETO 370pPOBbS U
3JI0pOBbsSI  OKPYXAIOIUX JIIOAEH, COONIIOJEHHS 310pOBOIO
o0pasa )XKM3HHU, HOPM T'PAMOTHOTO MOBEIEHUS B OKPY’KaIOIIeH
HIPUPOIHOMN cpene; MIOHUMaHHe HE00X0IMMOCTH
WCIOJb30BAHUS JOCTIKEHUH COBPEMEHHOH Ouojoruu u
OMOTEXHOJIOTMH AJIS PALIMOHAIIEHOTO IPUPOIONOIb30BAHHUS.

ITP6 10. ChopmMupoBaHHOCTH YMEHHIA CO3/1aBaTh COOCTBEHHBIE
MMMCEMEHHBIC U YCTHBIC COOOIICHUS HA OCHOBE OMOJIOTUYECKOM
UHPOpMAIMU W3  HECKOJIBKUX

HCTOYHHUKOB, T'paMOTHO

WCIOJIb30BaTh MOHATUNHBIN anmnapar 6MoJ0ruu

OK 04. DddexTuBHO

B3aMMOICHCTBOBATH
u paboTtatb B
KOJUICKTUBE Hu
KOMaH/Ie

JlngHOCTHBIE pE3yNbTaThl JOJKHBI OTpPakaTh B YaCTH:
LIEHHOCTH HAy4YHOT'O MO3HAHUs: OCO3HAHUE IEHHOCTH HayYHOU
NEeSATETLHOCTH, TOTOBHOCTH OCYIIECTBIISTH TMPOCKTHYIO H
HCCIIEAOBATENIbCKYIO JACSITENbHOCTh HWHJIMBHUIYAIbHO U B
rpyI1IIe.

[TP6 5. TIpuobpeTenue onpiTa MPUMEHEHHSI OCHOBHBIX METOJIOB
HAay4YHOT'O MO3HAaHUs, UCIIOJIB3yCMbIX B 6I/IOJIOI‘I/II/II Ha6JHOI[€HI/I$I
W ONHUCAaHWS IKUBBIX CHCTEM, TWPOIECCOB W  SIBIICHHIA;
opraHu3alv U MPOBCACHUA GI/IOHOI‘I/I‘ICCKOI‘O 9KCIICPUMCHTA,
BBIJIBU)KCHHUSI THIIOTE3, BBISIBICHUSI 3aBUCHMOCTH  MEXKIY
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MeranpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXkKaTh:
OBianenue YHUBEPCATbLHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

0) COBMECTHasl IeATEIbHOCTb:

- IOHUMAaTh U UCIIOJIb30BaTh IPEUMYIIIECTBA KOMAaHAHON
Y UHIUBUYaJIbHON pabOTHI;

- IPUHUMATh LeNH COBMECTHOM
OpPIraHHU30BbIBATH U KOOPAUHUPOBATH JEHCTBUS
I10 €€ JOCTUKEHUIO: COCTAaBJIATH IUIaH NCUCTBUH, paCIIPENEIIATh
pOJM C y4eTOM MHEHUH yYaCTHHKOB 00CYXJaTh PE3yJbTaThl
COBMECTHOM pabOoThI

JACATCIIbHOCTH,

HCCIIEIyEMBIMU 00BsICHEHUS
pe3yJIbTaToOB
u (popMyIHpoOBaHUS BHIBOJIOB C HCIIOJIIB30BAHUEM HAyYHBIX

MOHSTUH, TEOPUI U 3aKOHOB

BCiIn4yunHaMu, TMOJIYUCHHBIX

OK 07.
CopeiicTBOBaThH
COXpaHEHHIO
OKpYyXarouen
Cpesl,
pecypcocOepereHII0
, TPAMEHSThH 3HAHUS
00 U3MEeHEeHU!
KJIMMATa, PUHIIATIBI
OepeKIMBOTO
MIPOM3BOJICTBA,

3P PEeKTHBHO
IEUCTBOBATH B
YpE3BbIYANHBIX
CUTYAIHSIX

JInyHOCTHBIE pE3ynbTaThl JOJKHBI OTpPakaTb B YACTH:
HKOJIOTUYECKOTO0  BOCIUTAHMUA: -  CPOPMHUPOBAHHOCTh
9KOJIOTUYECKON KYJIbTYpbl, IOHUMAHUE BIUSHUS COLUAIBHO-
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IIPUPOTHOM

U COLMATIBLHOW cpefbl, OCO3HAHUE TI00aIbHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

- IUIAHUPOBAHUE U OCYUIECTBIICHUE ACHCTBUI B OKPYKAIOIIEH
Cpele Ha OCHOBE 3HAHUA LEJNed YCTOMYMBOIO pa3BUTHUSA
YEJI0BEYECTBA;

- aKTUBHOE HEMpUsITUE
OKpY>Karolleu cpee;

- YMEHHE MPOrHO3UPOBATh HEOJIATONPUATHBIE HKOJIOTHUECKUE
MOCJIE/ICTBUS MPEAIPUHUMAEMBIX JCUCTBUM, MPENOTBPAILATH
UXx;

- pacmuupeHue
HaIpaBJIECHHOCTH.
MeranpeameTHble pe3yabTaThl TOJKHBI OTPaXKaTh:

Osnanenue YHUBEpCATbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSAMM:

0) COBMECTHasl JIeITCIbHOCTD:

- IIOHMMAaTh W UCIOJIB30BaTh NPEUMYIIECTBA KOMAHIHOU
Y MHIUBHIyaJIbHON paboThI,
- MIPUHUMATh LeNH

JIEUCTBUNA, MNPUHOCIUIUX Bpe.

OIIbITa JACATCIIBHOCTH 9KOJIOTHYECKON

COBMECTHOM JIeSTCILHOCTH,

ITP6 5. TIpuobpeTenue onpiTa MPUMEHEHHSI OCHOBHBIX METOJIOB
HAayY4YHOT'O IMTO3HAaHHs, UCITIOJIb3YCMbIX B 61/IOJ'IOI‘I/II/IZ HaGHIO,IIGHI/ISI
W ONHCAHMUS JKUBBIX CHCTEM, NIPOLECCOB U SIBICHU;
opraHu3alnv U MPOBCACHUA GI/IOHOI‘I/I‘ICCKOI‘O 9KCIICPUMCHTA,
BBIIBIDKEHUSI TUIOTE3, BBISABICHUS 3aBUCUMOCTH MEXKIY
HUCCICAYyCMbIMU BCiIn4YnHaMu, 06'L$ICHGHI/I$I TMOJIYUCHHBIX
pe3yNbTaToB

u (popMyIHpOBaHUS BHIBOJIOB C HCIIOJIIb30BAHUEM HAyYHBIX
MOHSATHH, TEOPHUI U 3aKOHOB.

ITP6 6. ChopMHUpPOBAaHHOCTH YMEHUS BBIICISITH CYIIECTBEHHBIC
MpPU3HAKA BUPYCOB, KIETOK TMPOKApUOT U DYKAPHUOT;
OOHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPraHu3MoOB, BHUOB,
OHOreoleH030B U IKOCUCTEM; 0COOEHHOCTH MPOLIECCOB 0OMEHA
BCIUICCTB U MNPCBpalliICHUSA SHCPIrUHU B KIICTKE, (I)OTOCI/IHTGSa,
IJIACTUYECKOTO W SHEPreTUYecKoro oOMeHa, XEeMOCHHTE3a,
MHTO3a, ME€03a, OIUIOAOTBOPEHUS, PA3BUTUS U PA3MHOKECHUS,
WHJIMBHUIYATBHOTO Pa3BUTHI OpraHu3Ma (OHTOTeHe3a), 00phOBI
3a CylLIeCTBOBaHME, €CTECTBEHHOT0 0TOOpa, BUA000Pa30BaHUs,
MPUCTIIOCOOJIEHHOCTH OPraHU3MOB K Cpejie OOUTaHUs, BIUSHUS
KOMIIOHEHTOB 3KOCHUCTEM, AHTPOIIOTCHHBIX U3MEHEHUH
B DKOCHCTEMAaX CBOEH MECTHOCTH,

KpyroBOPOTa BEILECTB U MpEBpalleHue dueprun B 6uocdepe.




OpraHnu30BLIBATH )41 KOOpAWHUPOBATH HeﬁCTBHH
T0 €€ JIOCTHKCHUIO: COCTABIISITh TUIaH JIEHCTBUH, pactipeIesiTh
pOJM C y4eTOM MHEHHUH yYaCTHHKOB OOCYXIaTh PE3yJIbTaThl
COBMECTHOM pabOThI

[TP6 7. ChopMUPOBAaHHOCTh YMEHHS IPUMEHSTH MOTyYCHHBIC
3HaHUSL [ OOBSICHEHHUS OMOJOTMYECKHX TIPOLECCOB U
SIBJICHUH, JUIsl TPUHATUAA OPAKTUYECKUX  pEUIeHUH B
MOBCETHEBHOM J)KHU3HU
C uenbio obecriedeHHs] OE30MACHOCTH CBOETO 3J0POBBS U
3I0POBBSl  OKPYXKAIOWIUX JIIOJEH, COOJIFOACHUS 3J0POBOTO
o0pas3a >KU3HH, HOPM TPaMOTHOTO MOBEACHUS B OKpYKaroIen
MIPUPOTHOM cpene; MNOHUMAaHUE HEO0O0XOIMMOCTH
UCTIONB30BAaHUSl JOCTUKEHHM COBpEMEHHOW OWONOTHH U
OMOTEXHOJIOTHH JIJIs1 PAIlMOHAIIBHOTO MPUPOIOTIONIE30BaAHUS

IIK 3.4.
Peann3oBeIBaTH
TEXHOJIOTUYECKUN
npoiiecc cOOpKu
U3Ienni
MaIIMHOCTPOUTEIbH
OTO TIPOU3BOJICTBA

- TOTOBHOCTb K CaMOpa3BUTHUIO, CaMOCTOSITEJIBHOCTH U
CaMOOIIPEAEIEHUIO;

-OBJIaJICHUE HaBBbIKaMH y4e0HO-HUCCIEeI0BATENbCKOM,
MPOEKTHOU U COLIMATIbHOM JEATEIIbHOCTH;

OBananenue

JNeHCTBUAMU:

YHUBEPCAJbHBIMM  KOMMYHHKATUBHBIMH
0) coBMecTHAsI JIeITeJIbHOCTD:

- TIOHMMAaTh W HKCTOJB30BaTh MPEUMYINECTBA KOMaHIHOW W
WHIUBUTyIbHOU PaOOTHI;

- MPUHUMATh enu

OpraHnu30BLIBATH

COBMECTHOM JIeATEIIbHOCTH,
U KOOPAMHHMPOBATb [JEUCTBHUS 10 €€
JOCTHKEHHIO: COCTABJIATH IUIAH ACUCTBUH, PACIIPENEIIATh POJIH
C YyYeTOM MHEHHMH YYaCTHHKOB OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboThlI;

- KOOpAMHHUPOBaTh U BBINOJHATH pPadOTy B  YCIOBHUSAX
pEalbHOTO, BHUPTYaJIbHOTO u

BSaHMOHCﬁCTBHH;

KOMOWHHUPOBAHHOTO

- OCYHICCTBJIATH NMO3UTHBHOC CTPATCTHYCCKOC IIOBCACHHUC B

Ppa3IMIHbIX CUTyalusIx, MMPOSABJIIATDH TBOPYECTBO 151

npuoOpeTeHne OmbiTa MNPUMEHEHHS OCHOBHBIX METOJIOB
HAYYHOTO [MO3HAHMS, UCIIOJIB3YEMbIX B OMOJIOTHH: HAOII0AeHUS
U OINHCAHMS JKHUBBIX CHCTEM, IIPOLIECCOB U  SIBJIICHUN;
OpraHM3ali U NPOBEACHHSI OMOJOTMYECKOT0 SKCIIEPUMEHTA,
BBIJIBUKCHUSI THUIOTE3, BBIABICHUS 3aBUCUMOCTH MEXAY
UCCIIEyeMbIMH  BETUYMHAMH, OOBSCHEHHS MOJYYEHHBIX
pe3ynbTaToB U (GOPMYJIMPOBAHUS BBIBOJOB C MCIIOJIB30BAHUEM
HAy4YHBIX [IOHATUN, TEOPUM U 3aKOHOB
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BOOOpakeHue, ObITh MHUITUATUBHBIM
OBaanenue YHHMBEpPCAJbHBIMH
AefCTBUAMMU:

') NPUHSTHE ce0sl U APYrUX JIIO/ei:

peryJsiTHBHBIMH

- NPUHMMATh MOTHUBBI WU apryMEHThl IPYTrUX JIOJEH Mpu
aHaJlu3e Pe3yJIbTaTOB JIEATEIbHOCTH;
- IPU3HABATh CBOE MPaBO U MPABO APYTHUX JIOJEH Ha OIIHOKH;

- pa3BUBATb CIIOCOOHOCThH IMOHMMATh MHUp C MO3UIUU APYToro
YCJIO0BCKa

IIK 3.5.
KonTtponnposats
COOTBETCTBUE
KauecTBa COOpKHU
TpeOoBaHUSIM
TEXHOJOTHYECKON
JIOKyMEHTallUH,
aHaAJIM3UPOBATh
MPUYHHBI
HECOOTBETCTBUS
U3JIEIIMH U BBIIyCKa
MPOIYKIIMH HU3KOTO
KauyecTBa,
y4acTBOBaTh B
MEPOIPUATHSX IO UX
MpeIynpexICHUIO U
YCTPaHEHUIO

- TOTOBHOCTb K CaMOpPa3BUTHIO, CaMOCTOSITEIbBHOCTH U
CaMOOIIPEEIICHUIO;

-OBJIaJICHUE HaBBIKAMU y4eOHO-HCCIe10BATEIbCKOM,
MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;

OBjiajeHde  YHHBEPCAJbHBIMH  KOMMYHHKATHBHBIMH
JeHCTBUSIMU:

0) coBMecTHasi 1eiTeJIbHOCTh:

- NOHMMaTh U MCHOJB30BaTh MPEUMYIIECTBA KOMaHIHON W
WHAUBUAYATBHON pabOTHI;

- [IPUHUMATh COBMECTHOM

neian JACATCIIbHOCTH,

OpraHM30BbIBaTh U KOOPAMHUPOBATH JCHCTBUS MO €€
JOCTHKEHHIO: COCTABIIATH IUIAH ACUCTBUH, PACIIPEAEIISATh POJIH
C YYeTOM MHEHUH YYaCTHUKOB OOCYXJaTb pe3yibTaThbl
COBMECTHOM paboTHI;

- KOOPJIMHHPOBATh M BBINOJIHATH PabOTy B YCIOBHAX
peaJIbHOTO, BUPTYaJIbHOI'O u KOMOHWHUPOBAHHOTO
B3alUMOJEICTBUS;

- OCYIIECTBJIATh IIO3UTUBHOE CTPAaTErMUECKOE IIOBEACHUE B
pa3IMyYHBIX  CUTyalMsX,  HOpOSBISATH  TBOPYECTBO U
BOOOpakeHue, ObITh MHULIMATUBHBIM

OeBjaaaenue YHuBEpPCaJIbHBIMHA PEryJasiTUBHBIMHA

npuoOpeTeHne OMbITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAy4YHOTO  TIO3HAHMS, HCIOJb3YEMbIX B  OWOJIOTHU:
HAOMIOJICHUS] U OIMUCAaHUS JKUBBIX CHUCTEM, MPOIECCOB U
SBJICHUM; OpraHU3allM ¥ TIPOBEICHUS OUOJIOTHYECKOTO
JKCIIEPUMEHTA,  BBIABKMIKEHHUS  TUMOTE3,  BBISBICHUSA
3aBUCMMOCTH  MEXJy  HMCCIEIyEeMbIMH  BEIIMYMHAMHU,
00BSICHEHUS MTOTYYEHHBIX PE3YNbTaTOB U (POPMYTUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYYHBIX MOHSATUH, TEOPHH U
3aKOHOB
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AeCTBUAMMU:

') NPUHATHE ce0s M APYrUX JIOaeii:
- NPUHUMATH JIIOIEH IIpU
aHaJIM3€e Pe3yJIbTaTOB JIEATEIbHOCTH;

- MPU3HABaTh CBOE MPABO U MPABO APYTUX JIOJEH Ha OIIHOKH;

MOTUBBI M apryMEHTBHI JPYTHUX

- pa3BUBATb CIIOCOOHOCTh MOHUMATh MHUp € MO3HULIUU JAPYIOoro
YCJI0BCKa

1K 3.6.
Pa3zpabarbiBath
TUTAHUPOBKHU
Y4aCTKOB
MEXaHOCOOPOYHBIX
IEXOB
MAaIIMHOCTPOUTEIbH
OT0 MTPOU3BOJICTBA B
COOTBETCTBHUH C
MIPOU3BOICTBEHHBIMU
3aauaMu

OsBiaanenue
JelCTBHSIMU:
0) coBMecTHAasl eATeJIbHOCTD:

YHuBEpPCAJIbHBIMHA KOMMYHUKATUBHBIMUA

- TIOHMMAaThb W HCIOJB30BaTh IPEUMYLIECTBA KOMaHIHON M
UHAUBUAYAIbHON pabOTHI;
e

KOOpPAMHHUPOBATh

COBMECTHOM JIEeSITCILHOCTH,

cc

- MMPpUHHUMATDh
OpPraHMu30BLIBATE U )IGfICTBI/I?[ 110

JTOCTIKEHHIO: COCTABIISITh IUIaH ACHCTBUHN, pacTIpeessITh POJIHA

C y4YeTOM MHEHHMH YYaCTHHKOB OOCYXJaThb pPe3yJIbTaThl
COBMECTHOI paboThI;

- KOOPIWHHPOBAaTH U BHIMONHIATH pPabOTy B  YCIOBUAX
pealbHOrO, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHUS;

- OCYIIECTBIISITh IMO3UTUBHOE CTPATETHMUECKOE ITOBEJACHHUE B
pa3IMYHBIX
BOOOpakeHne, ObITh MHUIIMATHBHBIM

B o0J1acTH 3K0JI0rMYeCKOro BOCIIUTAHNUA:

CUTyalusix, IMPOSABJIATH TBOPYECTBO n

- c()OPMHPOBAHHOCTH KOJIOTUYECKON KyJIbTYphl, IOHUMAaHUE
BIIMSIHUS COLIUAJIBHO-OKOHOMUYECKUX IPOLECCOB HA COCTOSIHUE
NPUPOIHON M COLMAJIBHOM Cpeibl, OCO3HAHUE TII100aTBLHOTO
XapakTepa 3KOJIOTUUECKHX MPOoOIIeM;

- IUNJAHUPOBAHUE U OCYLIECTBICHUE IEUCTBUM B OKpYyXKarolen
Cpele Ha OCHOBE 3HaHUA LENed YCTOMYHMBOIO pa3BUTHUSA

c(OpPMUPOBAHHOCTh  YMEHHI OLICHHBATH
uHGbOpMaIKIO OMOIOTUYECKOTO COJIEPKaHMs, BKIIFOUAIOIITY IO

IICCBAOHAYYHbIC 3HAHHUA U3

KPpUTUYCCKH

pa3IMYHBIX HCTOYHUKOB
(cpencTBa MaccoBoil HMH(OpPMALUHU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl); HWHTEPIPETHUPOBATH ITHUYECKHE  ACIICKTHI
COBPEMEHHBIX WCCIEAOBAaHUNA B OWOJIOTHH, MEIUIINHE,
OMOTEXHOJIOTHH; paccMaTpuBaTh rJ00aabHbBIE
AKOJIOTUYECKHE TPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH
M0 OTHOIICHHUIO K HUM COOCTBEHHYIO ITO3HIIHIO;

c(hOpMUPOBAHHOCTh COOCTBEHHBIE

IMNCbMCHHBIC )51

YMEHHI
YCTHBIE

cOo31aBaThb

COOOIIeHNUsT HAa  OCHOBE
Ouosiornueckoit HHGOPMAIMK U3 HECKOJIBKUX MCTOYHHKOB,

T'paMOTHO HUCIIOJIb30BATh MMOHATUUHBIN arrapar OMoJIornu
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YeJIOBCUCCTBA;

aKTMBHOE  HENpUATHE  JEUCTBHUM, IPUHOCALIUX  BpEX

OKpY>Karolleu cpee;
- YMCHHEC MPOTHO3UPOBATH HC6HaFOHpI/I$ITHI>Ie OKOJIOTHYECKHUEC
MOCNIEACTBHS MPEeANPUHUMAEMbIX ACHCTBUM, MpeAoTBpallaTh

IIK 5.4.
Peanu3oBriBaThH
TEXHOJIOTHYECKHUE
MPOILIECCHI B
MaITUHOCTPOUTETHH
OM MPOU3BOJICTBE C
CcOOJIIOIEHUEM
TpeOOBaHUIl OXpaHBI
Tpyaa, 6€30MacHOCTH
JKU3HEAEITENLHOCTH
U 3aIUThI
OKpYyXKarolen
Cpellbl, IPUHIIMIIOB U
METOI0B
OepeKIMBOTO
MIPOM3BOJICTBA

UX;

- paclIMpeHHe OIbITa JACSITENbHOCTH  SKOJOTMYECKOU
HaIPABJIEHHOCTH;

- OBJIAJCHHE  HAaBBIKAMU  y4eOHO-MCCIIEOBATEIHCKOMH,
MIPOEKTHOMN U COLIMATIbHOM JAEATEIIbHOCTH

OBjlajeHHe  YHMBEpPCAJIbHBIMH  KOMMYHUKATHBHBIMHU
AefCTBUAMMU:

0) coBMecTHAsI 1eITeJIbHOCTD:

- TIOHMMAaThb W HCIOJB30BaTh IMPEUMYLIECTBA KOMAaHIHOM U
WH/IMBUYaIbHOM palboThI;
Lenu
OpraHU30BbIBATH U KOOPAUHUPOBATH
JOCTHKEHHIO: COCTABIIATH IUIAH ACUCTBUH, PACIIPENEIISTh POJIH

- MMPpUHHUMATDh COBMECTHOM ACATCIIbHOCTH,

JIEUCTBUS 10 €€
C YYeTOM MHEHUM YYaCTHUKOB OOCYXIaTb pe3yibTaTbl
COBMECTHOI paboTHlI;

- KOOPJIMHHMPOBATh M BBIIOJHATH PabOTy B YCIOBHAX
peasbHOTO, KOMOHMHUPOBAHHOTO
B3aMMOJEHCTBUS;

- OCYHICCTBJIATH MNO3UTHBHOC CTPATCTHYCCKOC IIOBCACHHUC B

BUPTYaJIbHOTO u

Ppa3JIMIHbIX CUTyalusIx, MMPOABJIATH TBOPYCCTBO n

BOOOpaXkeHue, ObITh MHUIIMATUBHBIM

npuoOpeTeHre OmbITa NPUMEHEHUS OCHOBHBIX METO/I0B
HAy4HOTO IIO3HAHUS, UCMOJNb3yeMbIX B  OHOJIOTUU:
HaOJIIOIEHUSI W ONHMCAHUS KUBBIX CHCTEM, MPOIECCOB M
SBJICHUH; OpraHu3alMM W HPOBEIEHUs OUOJIOrMYECKOTro
JKCIEPUMEHTA,  BBIABWJKEHHUsS  TUIIOTE3,  BBIABICHUSA
3aBUCUMOCTH  MEXKIY  MCCIELYEMBIMM  BEIIMYUHAMU,
00BSICHEHUS TIOJYYCHHBIX PE3YJIbTaTOB U (OPMYITHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYYHBIX IOHATUN, TEOPUH U
3aKOHOB
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2. CTPYKTYPA U COJAEP) KAHHUE OBIIEOBPA3OBATEJBHOM TUCIHUILIMHBI

2.1. O0beM JUCHUIINHBI U BUbI y4eOHOH padoThI

Bup yyeOHoi padoThI

O0beM B yacax

O0beM 00pa3oBaTeIbHONH MPOrPaMMBbI TUCHUTITIHMHBI 72
B T.Y.

TEOPETUYECKUE 3aHATHUS 50
NPAaKTHYECKHUE 3aHATUS 17
1abopaTOpPHbIE 3aHITHS 3
OcHoOBHOe co/iep:KaHue 60
IIpodeccHoHaILHO OPHEHTHPOBAHHOE CO/Iep:KaHNe (CoepKaHue 1
MPUKJIATHOTO MOYJIAA)

IIpomexyTounas arrectauus (a1uddepeHIMPOBAaHHBINA 3a4ET) B BUIE 5

TCCTUPOBAHUA
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2.2. TemaTu4ecKHil IJIAH U COleP:KaHMe TUCHUILUINHBI «BrHosorus»

Ypos DopMuUpyeMblI
HanmenoBanue Conep:xanue yueOHOro MatepuaJia (OCHOBHOE U MPO(ecCHOHAIBLHO OPMEHTHUPOBAHHOE), | eHb | O0bem e
pa3aesioB U TeM JIa0opaToOpHbIe U MPAKTHYECKUE 3aHATHUS, IPUKJIAAHON MOAYJ/Ib (IPH HAJIHYMN) ycBoe | 4acoB | KOMIETEeHUHU
HUSA
1 2 3 4
| OcHoBHoOe coJep:kaHne
Paznen 1. buosorusi kak Hayka. Z/KuBble CMCTEMbI M MX OPraHU3aIus 2
Tema 1.1. Coiepkanrie yaeOHOr0 MaTepuraja 1 2
buonorus 1-2 buonorus — Hayka O >kuBOM mpupoge. CBs3M OHOJOTHMM C OOIIECTBEHHBIMH,
B CHCTEME HayK. TEXHUYECKUMU M JPYTMMH €CTECTBEHHBIMHU HayKamu, ¢uiocodueil, peauruend, 3THUKOH,
Oomas ACTETUKON W mpaBoM. Ponp OGuonoruu B pOpMHPOBAHUHM COBPEMEHHON HAayYyHOW KapTHHBI
XapaKTEePUCTHKA Mmupa. CucteMa OHMOJIOTMUECKHUX HayK.
KU3HU MeTtoapl TIO3HAHUS >KUBOM MPUPOAbI (HAOMIOACHUE, SKCIIEPHUMEHT, ONMUCAHUE, U3MEepEeHHeE, OK-02
KJIaccu(puKaIms, MOJEITUPOBAHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).
JKuBbie cuctemsl (OMOCUCTEMBI) Kak MpeAMeT u3yueHus: ouonoruu. OTIu4ne KUBBIX CUCTEM
OT HEOpTraHU4eCcKou mpupoabl. CBOKCTBa OMOCUCTEM U UX Pa3HOOOpa3ue.
YpoBHU OpraHu3aluu ouocucrem: MOJIEKYJISIPHO-T€HETUUECKUN, KJICTOYHBIH,
OpTraHW3MEHHBIM, TOMYJISIUOHHO-BUJIOBOM, SKOCHUCTEMHBIH (OMO - TEOICHOTHYECKHHN),
OnocdepHbId
Pa3nen 2 XuMu4ecKuid COCTAB U CTPOEHHE KJIETKH 10
Tema 2.1. CoaepxaHue y4eOHOr0 MaTepuaia 2 2
XuMHU4eCKui cocTaB | 3-4 XuMHUECKUI COCTAB KICTKH. XUMHUECKUE DIIEMEHTBI: MAKPO3JIEMEHTBI, MUKPOAJIEMEHTHI.
kieTku. Bona Bona u munepanbHbie BemiecTBa. DyHKIMM BOJABI U MHUHEPAIBHBIX BEIIECTB B KIIETKE.
U MUHepaIbHbIE [Toanepsxanue ocMOTHUECKOTO OanaHca
BEIIECTBA IIpakTHYecKoe 3aHATHE 3 1
5 Ne 1 «M3ydenuwe OHOJOTUYECKOW PO MHUHEPATbHBIX BEIIECTB B OOECICYCHUU
KU3HECSITSIIbHOCTH OPraHNU3MOB, MPOSIBICHUS JcOaTaHca MUHEPATbHBIX JJIEMEHTOBY OK-01, OK-
Tema 2.2. CoepkaHre yaeOHOr0 MaTepuaja 1 3 02, OK-04
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buonornuecku
Ba)KHBIE XUMHUYECKHE
COE€IUHEHUS

6-8 benku. CocTaB u cTpoeHne OeTKOB. AMUHOKHCIIOTH — MOHOMEpHI OenkoB. Hezamenumbie
U 3aMEHUMBIE aMHHOKHCJIOTH. AMHHOKHCJIOTHBIN COCTaB. YPOBHU CTPYKTYPhI OCIKOBOM
MOJIEKYJIbI (TIepBUYHAS, BTOPUYHAS, TPETHYHAS M YETBEPTUYHAS CTPYKTypa). XUMHUYECKHUE
cBoiicTBa OenkoB. buomormueckue ¢yHkiun OenkoB. DepMeHTHI — OHOIOTHYECKHE
karanuzatopel. CtpoeHue ¢epMeHTa: aKTUBHBIA IIEHTP, CyOCTpaTHas CHeUU(UIHOCTb.
Kodepmentsl. Buramunbl. OTiananst GepMEHTOB OT HEOPTaHUYECKUX KaTalln3aTOPOB.
VYrneBoasl: MOHOcCaxapuabl (TIIIOKO3a, pubo3a M Ie30KCHpH003a), aucaxapuabl (caxaposa,
JIAKTO3a) W ToJucaxapuabl (Kpaxman, TIUKOTeH, IeJuTioiios3a). buomornueckue GyHKIUM
yraeBonoB. Jlumuael:  Tpurnuuepunsl,  GOocHOTUNUABL,  CTEpouAbl. [ uapodMIBHO-
ruapodoOHbIe cBoicTBa. bronornueckue Qynkiuu unuaoB. CpaBHEHHE YTIIEBOIOB, OCITKOB
U JTUIHUI0B Kak UcTOuHUKOB 3Hepruu. Hyknennosele kucnotsl: JJHK u PHK. Hykneoruast —
MOHOMEPHI HYKJIEMHOBBIX KUCIOT. Ctpoenue u pynkiuu [JHK. Crpoenune u dynkuun PHK.
AT®: ctpoenue u HyHKIUH

9 JlaGopatopHbie 3aHATHS

Ne 1 « Onpez[eneHHe HaJIMYHUC KpaxMalia B IIPOAYKTAX IIUTAHUS.>»

Tema 2.3.

CrtpyKTypHO-
GbyHKIIMOHATbHAS
OpTraHM3AIHsI KIIETOK

Coneprkanue yueOHOro MaTepuasa

10-11 Huronorust — Hayka o kietke. Kierounas Teopust — npumep B3auMOAECUCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUYEHUS KIIETKH.

Krnerka kak nenoctHast »kuBasi cucreMa. OOmye NMpU3HAKK KIETOK: 3aMKHYTash HapyHas
meMmOpaHna, mosiekynbl JIHK kak reneTrnueckuil anmnapar, cucTeMa CUHTe3a OeJka.

Tunsl KJIETOK: JSyKapuoTHYeckass U mnpokapuotruyeckas. (OCOOEHHOCTH CTPOCHHUS
npokapuoTudeckoi kietku. Kierounas crenHka Oakrepuil. CTpoeHHE 3yKapHOTHYECKOH
KJIeTKU. OCHOBHBIE OTIIMYUS PACTUTENIBHOM, )KUBOTHOM U rpuOHOM kieTku. [loBepxXHOCTHBIE
CTPYKTYpPBI KIJIETOK— KIJIETOYHas CTEHKa, TINIMKOKalIMKC, MX (yHkuuu. Ilnazmatuueckas
MeMOpaHa, ee CBOWCTBA U (DYHKITHH.

Hutonmnasma u ee opra”ouasl. OgHomemOpaHHble opranoujsl kiaetku: OIIC, ammapar
lNonbmxu, mmsocomsbl. [loayaBTOHOMHBIE OpPraHOWABI KJIETKH: MHWTOXOHJPHUH, IUIACTHIIBIL.
[Ipoucxoxxaenne MUTOXOHApUN M TwiacTHA. Bunel muactun. HememOpaHHbIE OpraHou[bI
KJIETKH: PUOOCOMBI, KJIETOYHBIH ULEHTP, LEHTPUOIHU, PECHUYKH, >KIYTHKH. DyHKIHUN
OpPraHoOUOB KJIETKU. BKirtoueHus.

Snpo — perynsaropHblid HeHTp KieTku. CTpoeHHe sijpa: saepHas 000JI0uKa, Kapuoruiazma,
XpOMAaTHH, SAPBIIKO. XPOMOCOMBI. TpaHCIIOPT BEUIECTB B KJIETKE

12 JIabopaTopHbIC 3aHATHS
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Ne 2 « M3yuenue ctpoeHHe KIETKH (pacTeHusi, >)KUBOTHbIE, TPUOBI) M KJIETOYHBIE BKIIOYCHUS
(kpaxmai, KapOTUHOUIBI, XJIOPOIIACTHI, XPOMOILIACTHI)»

Pazgean 3. ZKuzneaessreJJLHOCTh KJIETKHA

|

Tema 3.1.
OOMEeH BelIeCTB
U TIpeBpalicHue

SHEPTUU

B KJIETKE

CoaepxaHue y4eOHOr0 MaTepuaia

13-14 OOmMeH BemecTB, WM MeTaO0oOaM3M. AccUMWIAIMSA (TUTaCTHYECKUH OOMEH) u
JUCCUMUIIALIMS (PHEpreTHUeCKuid 0OMEH) — JIBe CTOPOHBI €MHOTO Ipoliecca MeTabonu3ma.
Ponb 3ak0HOB coXpaHEeHHsI BEIIECTBA U SHEPTUU B IOHUMAaHUU MeTabonu3Ma. Tumel oOMeHa
BemiecTB: aBTOTpopHBIH U TereporpodHbiii. Ponms (depMeHTOB B OOMEHE BEIIECTB H
npeBpanicHnn dHeprun B kietke. @otocuuTe3. CBeToBast U TeMHOBas (a3wl POTOCHHTE3A.
Peakiun ¢otocunteza. DPpdekTuBHOCTh PoTocuHTE3a. 3HaueHue (HOTOCUHTE3a IS KU3HHU
Ha 3emue. BimsiHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIMICHUS €TI0
NPOJYKTUBHOCTH Y KYJIBTYPHBIX PacCTCHHH. XEMOCHHTE3. XEMOCHHTE3UPYIOIINE OAKTCPHH.
3HaueHne XeMOCHHTE3a JUIsl )KU3HU Ha 3emIie.

DHepreTuyeckuii 0OMeH B KiieTKe. PacierieHre BeecTs, BbIICICHHE U aKKYMYJIHPOBaHHE
SHEPTHH B KJIETKE. DTambl dHEPreTudeckoro oomena. [nmmkomms. bpokeHue W ero BHIBIL
KucnoponHnoe oxucnenue, uinu kiertouyHoe apixanue. OxucnurenbHoe GochopumupoBaHue.
Db HEKTUBHOCTD YHEPTETUYSCKOTO 0OMEHA

Tema 3.2.
Bruocunres Oenka

Cozeprkanue yueOHOro MaTepuaa

15-16 Peakumum matpuunoro cunrte3a. ['eHermdeckas uHpopmanus u JIHK. Peammzanus
TeHEeTUYeCKOM MH(OopMaum B KIeTke. [ eHeTnyeckuid Ko ¥ ero cBoicTBa. TpaHCKpUIIHS —
marpuuHblii cuHTe3 PHK. Tpancmsamuss — OwocuHTe3 Oenka. ITambl  TPaHCISIUH.
KoupoBanue aMuHOKHCIOT. Pojib pbocoM B OMOCHHTE3e OelIKa

17 -18 [IpakTudeckoe 3aHATHE

Ne 2 «Pemenne 3aga4 Ha onpCACICHUC TTOCIACI0OBATCIIbHOCTH HYKJICOTUI OB

Tewma 3.3.
Bupycset

Coneprkanue yueOHOro MaTepuasa

19 Hexnerounsie hopMbl )Ku3HU — BUPYCHL. VicTopust oTKpbITHs BHpYycoB (/1. 1. ViBaHOBCKUi).
Oco0eHHOCTH CTPOSHMS M )KM3HEHHOTO 1MKJIa BUpycoB. baktepuodaru. bonesnu pactenui,
KMUBOTHBIX M Y€JIOBEKa, BBI3bIBAEMBIC BHpycaMu. Bupyc ummyHonedunura yenoseka (BUY)

— Bo30yautens CITW da. [lpodunakTrka pacupocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUI

OK-01, OK-
02, OK-04

Paznen 4. Pa3dMHOKeHHE U HHAUBUAYAJIBbHOC Pa3BUTHEC OPTaHU3MOB

Tema 4.1.

| Conepxanre yaeOHOT0 MaTepHraja

OK-01, OK-
02, OK-04
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JKU3HEeHHBIN IIUKIT
KIETKHA

20-21 KnetouHblii IMKJI, WIM )KU3HEHHBIH IUKI KieTku. MHTepdaza nu muros. Ipomeccsr,
npotekatomue B uatepaze. Perumkanus — peakius matpuanoro cunre3a JJHK. Ctpoenne
XpOMOCOM. XpOMOCOMHBII Habop — KapuoTuIl. JIUIIOWAHBIN U rarIouIHBIH XPOMOCOMHBIE
HaOopbl. Xpomatuabl. lluTosmormueckue OCHOBBI Pa3MHOXKEHMS M HHIUBUAYAIbHOTO
pa3BuUTHA OpraHu3MoB. Jlenenue kietku —MuTo3. Ctaguu mutosa. [Ipoueccsl, npoucxoasume
Ha pa3HbIX CTaAMsIX MUTO3a. buosnormdeckuit cMmeica mutosa. IIporpammupyemas ruGesns
KJIETKH - alloNTO3

Tema 4.2.
DopMBbI pa3MHOKEHUS
OpraHu3MOB

Copepxanue yueOHOro Marepuasa

22-23 ®opmbl pa3MHOXKEHHsI OpPraHM3MOB: Oecmojoe © TmojoBoe. Buasl Oecronoro
Pa3MHOXEHHUS: IeJIeHNe HAJBOE U IOYKOBAHUE OJTHO M MHOTOKJIETOUHBIX, CHOPOOOpa3oBaHue,
BEreTaTUBHOE pa3MHOXeHHE. VICKyCCTBEHHOE KIIOHUPOBAaHUE OPraHNU3MOB, €r0 3HAYEHHE IS
CEJIeKLIUH.

[TosnoBoe pa3zMHOkeHuUe, ero oTanuus oT Oecnosoro. Meio3. Craguu meiioza. Ilponeccsl,
npoucxojdiiue Ha craauax wmerosza. [loBemenue xpomocom B Meiosze. Kpoccunrosep.
buonorudeckunii cMbIca U 3HaYeHUE Melo3a. ['ameTrorenes — npouecc 00pa3oBaHUs MOJIOBBIX
KJIETOK y *HUBOTHBIX. [l0o/10BBIE JK€€3bl: CEMEHHUKU U siMUHUKU. OOpazoBaHue U pa3BUTHE
HOJIOBBIX KJIETOK — TaMeT (CHepMaro30M], SWLEKIETKa) — CIEpMaTOreHe3 M OOIEHE3.
Oco0eHHOCTH CTPOEHUS SIMLIEKIETOK U criepMaTo3ouaoB. OmnonorBopenue. IlapreHorenes

Tema 4.3.
NunuBuayansHoe
pa3BUTHE OPraHU3MOB

CoaepxaHue y4eOHOr0 MaTepuaia

24 -25 VnpuBuayanbHOE pa3BUTHE (OHTOreHe3). DMOPHOHANIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl SMOPUOHATIBHOTO Pa3BUTHS Y TMO3BOHOYHBIX >KMBOTHBIX: JAPOOJICHUE, TacTPyIIALus,
opranoreHes. [loctamMOpuoHanpHOE pa3BuTHE. THUOBI TOCTIMOPHOHAIBHOTO PAa3BHTHS:
npsMoe, HerpsiMoe (JIMYMHOYHOE). BnusHHMe cpenbl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI,
CHOoCOOHBIE BBI3BIBATh BPOXKICHHbIE ypoJCcTBa. PocT M paszButue pacreHuil. OHTOreHes
IIBETKOBOT'O PACTEHUS: IBOMHOE OIUIOIOTBOPEHUE, CTPOSHHE CEMEHH, CTAINH PA3BUTHUS

26 - 27 IlpakTuyeckue 3aHsATUs

Ne 3 «OsznHakomienue ¢ WHMEKIHMOHHBIMH 3a00JIEBAaHUSMH W SIUACMHUSIMH B HUCTOPHH
YEeJI0BEUECTBAY.
Ne 4 «O3HaKoOMIJICHHE C BaKIIMHAIIMECH KaK MPOMUIAKTHKON HHPEKIIMOHHBIX 3a00JICBaAHMIN

Paznea S. HacjieiCTBEHHOCTh M1 M3MEHYMBOCTH OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HacJIeA0BaHUA

Cozeprkannie yueOHOro MaTepuaa

28 - 31 Ilpeamer u 3agauuM TeHETHKH. Poib IUTOJOTMM W SMOPHOJIOTHMH B CTaHOBJICHUU
TeHEeTUKU. BKIag poCCHHCKMX M 3apyOEKHBIX YUYCHBIX B Pa3BUTHE TE€HETUKH. MeToJbl
FCHETHKH  (THOPUIOJIOTHYSCKUH,  LHUTOTCHETHYECKHH,  MOJICKYJISIPHO-TCHETHUCCKUI).

OK-01, OK-
02, OK-04
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OcHOBHbBIE T'€HETHUYECKHE IOHATHS. ['eHeTMueckass CHMBOJIMKA, MCIOJIb3yeMas B cXeMmax
CKpEIIMBaHUIA.

3aKOHOMEPHOCTH HACJIeJOBaHUS IPU3HAKOB, ycTaHOBJIeHHbIE . Menaenem. MoHoruopuaHoe
CKpelllMBaHME. 3aKOH eAUHOoOOpazus TuOpuAOB nepBoro mnokojeHus. IlpaBuio
JOMMHHPOBaHMs. 3aKOH paclleIuleHus npu3HakoB. ['mmoreza umcrorsl ramer. IloiaHoe u
HEeINoJHOe  JOMUHHUpOBaHMe. JlurubpuaHoe  ckpemmBaHHe. 3aKOH  HE3aBHCHUMOIO
HaClIeZIOBaHUsI TPU3HAKOB. lLlUTOreHeTHYecKre OCHOBBI JUTHOPUIHOTO CKPEUIMBAHMUSA.
AHanusupyromee CcKpemuBanue. lcrnonb3oBaHWe aHAMM3HPYIOIIETO CKPEIIUMBAHUA UL
OnpeeIeHUs TEHOTUIIA 0CO0U

32 -34 TlpakTuuecKkue 3aHsATHS

Ne 5 Pemenue 3amady Ha ONpenesieHHE BEPOSTHOCTH BO3HMKHOBEHUS HACIIEICTBEHHBIX
MIPU3HAKOB MPU MOHO-, JTU-, TOJIATHOPHUIHOM M aHAJTU3UPYIOIIEM CKPEIIIMBAHNH, COCTABIICHUE
TCHOTUIINYCCKUX CXEM CerH_[I/IBaHI/IH

Ne 6 Pemenue 3amad Ha ompeaencHUE BEPOSTHOCTH BO3HUKHOBEHHUS HACIICICTBEHHBIX
HpI/ISHaKOB HpI/I CHCIINICHHOM HaCJICOJOBaHUU, COCTaBJICHUC TCHOTUIITUYCCKUX CXEM
CKpEITUBaHUS

Ne 7 Pemenue 3amad Ha OIpPEAECICHUE BEPOSTHOCTH BO3HUKHOBEHHS HACIEICTBEHHBIX
MPU3HAKOB TPHU Pa3IMYHBIX TUIAX B3aMMOJICUCTBHS T€HOB, COCTaBJICHUE TC€HOTHUITMYECKHUX
CXEM CKpCIIMBaHUS

Tema 5.2. Copepxanue yueOHOTo MaTepHasa
CuerieHHOe 35 CuemnieHnHoe HacienoBanue mpuszHakoB. Pabora T. Moprana mno crenjieHHOMY
HacJIeJOBaHHUE HACJIEOBAaHUIO TEHOB. HapyiieHue cIemieHuss TeHOB B pe3ylbTaTe KPOCCHHTOBEpA.
MIPU3HAKOB XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYEeCKHEe KapThI.
I'enetuka moma. XpoMOCcOMHOE OMpeJesieHrne Moja. AyTOCOMBI U TIOJOBBIE XPOMOCOMBI.
T'omoramernsie u TeTCPpOraMCeTHBIC OPraHU3MBI. HaCJ'IeI[OBaHI/Ie IMPU3HAKOB, CHCILUICHHBIX C
OJIOM
Tema 5.3. Cosiepxanre yaeOHOT0 MaTepuraja
3aKOHOMEPHOCTHU 36 U3meHunBOCTh. Buabl N3MEHUMBOCTH: HEHACIEACTBEHHAs U HACJIEeACTBEHHAs. Poib cpeabl
W3MEHYUBOCTHU B HEHACJIEJCTBEHHON M3MEHYHMBOCTH. XapaKTepUCTUKAa MOIU(PUKALNOHHOW H3MEHYUBOCTH.

Bapuanuonsslil psa u BapuanvonHas kpusas. Hopma peakuuu npusHaka. KonuuecTBeHHbIE
U KauecTBEHHbIE TMpPHU3HAKM M HMX HopMa peakuuu. CBolicTBa MOAU(PHUKAIIMOHHOMN
N3MEHUYUBOCTH.

HacnencrBennasi, win reHoTunuyeckass M3MeHYMBOCTh. KoMOMHATHBHAsE M3MEHYHUBOCTD.
Meiio3 M 1OJIOBOM NpollecC — OCHOBa KOMOMHATHMBHOM HM3MEHYMBOCTH. MyTalMOHHAs
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n3MeH4YnBOCTh. Kiaccugukamus MyTauuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHBIe. YacTtoTa u
MPUYUHBI MyTalnid. MyTareHHbie (aKTOPhI. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEACTBEHHOM
N3MCHUYHUBOCTU

H. 1. BaBunosa

Tema 5.4.
I'enetuka uegoBeka

CoaepxaHue y4eOHOr0 MaTepuaia

37 T'enetuka 4enoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJ/IbI T'€HETHKU YEJIOBEKA:
TeHEAIOTUICCKUH, OJM3HEIOBBIA, [TMTOTCHETUYCCKUI, OMOXMMHYECKUN, MOJICKYIISPHO-
reHetndeckuii. CoBpeMEHHOE OIpee/ieHUe TeHOTHUIA: MOJHON€HOMHOE CEKBEHHUPOBAHME,
TeHOTUITUPOBaHUE, B TOM uuncie ¢ nomombio [11[P-ananu3a. HacnencTBennsie 3a00eBaHmMsI
YeJoBeKa: TEeHHBbIC OOJie3HW, OOJIe3HHM ¢ HACJICACTBEHHOW MPEeapaciioioKeHHOCTHIO,
XpoMOcOMHBIe 0o0je3Hu. ComMaTH4YeCKWe U TeHepaTuBHbIE MyTaluud. CTBOJIOBBIE KIIETKH.
[Ipunnumer  370poBOTO  OOpa3a KW3HMU, JAWATHOCTUKH, TPOPWIAKTHKH W  JICUCHHUS
TCHETHYECKUX  Oonie3Held.  MeauKo-reHeTHYecKoe  KOHCYJIBTHPOBAHHWE.  3HAYCHHE
MEIUIIMHCKOW TEHETHMKHM B TPEIOTBPAIICHHM W JICUCHUH TEHETHYECKUX 3a00seBaHUN
YyeJIoBEKa

38 IlpakTuueckoe 3aHsTHE

Ne 8 «CocrapiieHne 1 aHaJIn3 POJIOCTOBHBIX YEJIOBEKA)

Pa3gen 6. DBOJIIONOH

Hast OUO0JIOrHs

Tema 6.1.
OBOIIOIMOHHAS
TeopHUs
U €€ MECTO
B OMOIOTHU

CopepxaHue yueOHOro MaTepualia

39 IlpennocbUlKM BO3HMKHOBEHHS 3BOJIIOLMOHHONW TEOPHM. DBOJIOIMOHHAS TEOpHsl U €€
MecTo B Onosioruu. BiausiHue 3BOIIOIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U IPYTHX HAYK.
CuzerenbcTBa 3BoOLMH. [laneoHTONOrMUECKHE: TOCIIE0BATENBLHOCTD MOSIBJICHHS BUIOB B
MaJI€OHTOJIOTUYECKOM JIETONHCH, Mepexo/Hble ¢GopMmbl. buoreorpaduueckue: cxXoICcTBO U
pasznuune dayH u QIop MaATEPUKOB U OCTPOBOB. DMOPHOIOTUYECKHUE: CXOJCTBA M PA3IHMUUS
SMOpPHUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
aHaJIOTUYHBIC, pPYyAMMEHTApHBIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHUYECKHUE:
CXOACTBO MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OJMYECKHX IyTell y Bcex
YKUBBIX OPraHU3MOB.

OpomounonHass Tteopus Y. JlapBuna. IlpeanochUlkKM BO3HMKHOBEHHUS JapBUHHU3MA.
JIBIKyIIue CHJIbl SBOJIOUMH BUAOB 1O JlapBuHy (M30BITOYHOE pPAa3sMHOXKEHUE TIpU
OTPaHMYEHHOCTH PECYPCOB, HeolpeaenEHHas U3MEHUYMBOCTh, O0pb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBINA 0TOOD)

Tema 6.2.

Coneprkanne ydeOHOro MaTepuasa

OK-01, OK-
02, OK-04
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Mukpos3BoIIOLUS

40 Cunternueckas teopus 3Boiroiuu (CTI) u e€ oCHOBHBIE TONIOKEHUsI. MUKPOIBOIIOIHS.
[Nomynsanus Kak eqUHUIA BUIA U 3BOJIIOLUH.

JBwxymue cuibl ((hakTOphI)IBOIIONMKM BHAOB B MNpHpoje. MyTalMOHHBIM mpouecc u
KOMOMHATHBHAs M3MEHUUBOCTh. [lomynanmoHHble BOMHBI M aApeid renoB. Mzomsauus u
murpanusa. EctecTBeHHBIE 0TOOp — HampaBistomui  ¢akrtop sBomonuH.  Dopmbl
€CTeCTBEHHOro o0TOopa. IIpucnocoOieHHOCTh OpraHu3MOB Kak pe3yJbTaT HBOJIOLMH.
[Ipumeps! mpucnocobiieHuit 'y opranu3moB. Apomopdo3bl W uauoajgantanuu. Bug u
BunooOpazoBanne. Kputepuu Buna. OcHOBHBIC (OPMBI BUA000pa3oBaHus: reorpaduaeckoe,
JKOJIOTHYECKOE

Tema 6.3.
Makpo3Bosronust

Copepxanue yueOHOro Marepuasia

41 MakposBomonusi. GopMbl 3BONIONNN: (QHUIETHYECKAs!, AUBEPTeHTHAsI, KOHBEPTEeHTHAs,
napauiensHas. HeoOpaTumMocTh 3BOMIONH

42 TlpakTHuecKoe 3aHsTHE

Ne 9 «Omnucanue HpI/ICHOCO6JIeHHOCTI/I Oopraimu3sMa M €€ OTHOCHUTCIIbHOI'O XapaKTCpa»

Pa3nen 7. Bo3HuKHOBeHHeE U Pa3BUTHE KM3HU HA 3emJie

Tema 7.1.
3apoxkIeHre
Y Pa3BUTHE KU3HU

Cozeprkannie yueOHOro MaTepuaa

43 JloHayuyHbI€ NMPEICTABICHUS O 3apOXKICHUM >KM3HU. HaydHble rumote3bl BOSHUKHOBEHUS
KHU3HM Ha 3emiie: abMoreHe3 U MaHcnepMus. XUMUYecKast BOJIONH. AOMOTeHHBIN CHHTE3
OpPraHWYECKUX BEIIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE IOATBEPKICHUE
XUMHAYECKON sBoronnd. HauanpHble sTanbl Onosiormueckoil »somronmu. [ 'unoreza PHK-
Mupa. PopMupoBaHHEe MEMOpPAaHHBIX CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. [lepBbie
KJIETKH ¥ UX 3BOMIOLMA. DOpMHUPOBAHKUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emiie no 3paMm u nepuojaMm. Katapxei. Apxeiickas U mpoTepo3oicKas
opbl. Ilameo3olickas 3pa u e€ mepuOIbl: KEeMOPHICKHIA, OPIOBHKCKHH, CHIIypHUICKHIA,
JICBOHCKHM, KaMEHHOYTOJIbHBIN, NepMCKUA. Me3030icKast 3pa U €€ Nepuoabl: TPUACOBBIMH,
opckuid, MenoBoi. KaiiHo3oiickass 3pa M €€ nepuobl: IaJeOreHOBbIN, HEOTEHOBBIH,
AHTPONOTCHOBBIH.

Tema 7.2.
Cucrema

OpTraHu4Y€CKOro Mupa.

IIpoucxoxnenue
YyeJoBeKa —
AHTPOTIOTCHE3

CoaepxaHue y4eOHOr0 MaTepuaia

44 Cucrema OpraHM4ecKoro MUpa Kak OTpaKeHUe 3BONIONMH. OCHOBHBIE CHCTEMAaTUYECKHE
Ipynmnbl OpraHU3MoB. XapaKTepUCTHKA KIMMaTa U IeoJOrM4ecKuX IpoueccoB. OCHOBHBIE
9Tarbl 3BOJIIOLMU PACTUTENIBHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHU U )KUBOTHBIX.
[losiBnenue, pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

OBonronuUs  4YeloBeKa. AHTPONOJOrus Kak Hayka. Pa3BuTue mNpeicTaBIeHUHd O
IPOUCXOXKJICHUU 4YeloBeKa. Meroabl u3ydeHHs aHTponoresesa. CxoAcTBa W pasiauyus

OK-01, OK-
02, OK-04
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Yea0BeKa M JKUBOTHBIX. CHCTEMATHUECKOE IIOJIOKEHUE UYEIOBEKA. I[BI/DKYH_[I/IG CHIJIbI
(bakToper) aHTpomorene3a. HacnmencTBeHHas W3MEHUYMBOCTh W €CTECTBEHHBIM OTOOD.
OO0I1iecTBEHHBIN 00pa3 KU3HM, U3TOTOBJICHUE OPYAMMA TPY/ia, MBIILICHHUE, PEYb

Tema 7.3.

Coneprkanne yuyeOHOro MaTepuasa

OCHOBHBIE CTaUH
JBOJIFOLIMY YEI0BEKA

45 OcHOBHBIE CTaJMHM M BETBU 3BOJIIOLUU YEJIOBEKA: aBCTPAIONUTEKH, YeloBeK yMebli,
UYenoBek mpsMoxoasmiui, YenoBek HeaHIaepTadbCKui, YenoBek pa3yMHbI COBPEMEHHOTO
tuna. Haxonkn MCKOMmaeMbIX OCTaHKOB, BPeMs CYIIECTBOBaHHS, 00JIACTh PACIIPOCTPAHEHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

Uenoseueckrne packl. OCHOBHBIE OOJIBIIUME pachl: €BPOTCOWAHAS (EBpa3uiicKas), HETpo-
aBcTpajionjiHasi (9KBaTOpHallbHAsl), MOHTOJIOMAHAS (a3uaTCKO-aMepuKaHCKas). UYepTsl
NPUCTIOCOOTIEHHOCTH TPEICTABUTENEH YEIOBEUECKUX pac K YCIOBHSM CYIIECTBOBAHMS.
EannHcTBO uenoBeveckux pac. Kpuruka pacuzma

46 IlpakTrdeckoe 3aHATHE

Ne 10 « Onpez[eneHHe BPEMCHU U ITYTU paCCCIICHUSA YCJIIOBCKA IO IIJIAHCTEY

Paznea 8. Opranu3msl

H OKPY:KaIoIas cpeaa

Tema 8.1.

Cozeprkanue yueOHOTo MaTepuaa

DKOJIOrus
Kak Hayka. Cpenbl
JKHA3HU.
IKOJIOTHIECKHE
bakTopbl

47-48 Dkonorus Kak HaykKa. 3ajadyd M pasfeibl 3KOJIOrMH. MeToapl IKOJIOTMUYECKUX
HCCIe0BaHUN. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO uenoBeka. Cpepl oOuTaHus
OpraHM3MOB:  BOJIHas,  HA3€MHO-BO3JyIIHAs, I[OYBEHHAas, BHYTPUOPTaHU3MEHHAs.
Oxonorudeckue ¢akropel. Kiaccudukanus skojgorndeckux (HakTOpoB: aOMOTHUYECKHE,
OWoTMYeckue W aHTpomoreHHble.  JlelicTBHe  HDKOJIOTMYECKHX  (PAKTOpOB  Ha
opraHu3mMbl. AOHoTHdeckue (akToOpbl: CBET, TEMIIEpaTypa, BIIAXHOCTh. DOTOMEPUOAU3M.
[Ipucniocobnenuss OpraHM3MoOB K JEHCTBHIO aOMOTHYecKuX (pakropoB. buonornyeckue
put™Mbl. buotnyeckue ¢aktopel. Buasl OMOTHYECKMX B3aMMOACHCTBUN: KOHKYPEHIIHS,
XUIHUYecTBO. [lapazutusm, MyTyannu3m, KOMMEHCATU3M (KBapTHPAHCTBO, HAXJICOHUYECTBO),
aMeHcalu3M, HeUTpain3M. 3HAYCHHE OMOTHMYECKUX B3aMMOJCUCTBHM ISl CyIIECTBOBAHUS
OpPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX

Tema 8.2.
DKOIOTrHYECKHUE
XapaKTEPUCTUKH
MOMYJISLIUHA

CopepxaHue yueOHOro Marepuasa

49 DkoJIOrMYECKHEe XapaKTepUCTUKH monyssauuu. OCHOBHBIE IOKA3aTENH MOMYJIAINH:
YHUCIIEHHOCTb, IUIOTHOCTH, POXKIAEMOCTb, CMEPTHOCTb, MHPUPOCT, Murpauus. JluHamuka
YUCJICHHOCTH MOMYJISINU U €€ PeryJsiius

50 ITpakTuueckoe 3aHsITHE

No 11 «CocraBnenue moicuéT IIIOTHOCTH MOMYJISIIANA Pa3HbIX BUAOB PACTEHUI»

OK-01, OK-
02, OK-04,
OK-07
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Pa3zgen 9. Coo0liecTBa M DKOJOTHYECKUE CHCTEMBI

10

Tema 9.1. CoaepxaHue y4eOHOr0 MaTepuaia 1
CoobmecTBa 51 CoobmectBo opraHu3mMoB — OuoreHo3. CTpyKTypsl OHOIIEHO3a:  BHIOBAasi,
OpraHU3MOB, NpOCTpaHCTBEHHas, Tpoduueckas (mumieBas). Bunsl-nomuHanTel. CBs31 B OMOIICHO3E.
9KOCHCTEMBI Dkosnoruueckre cucteMbl (3kocucteMbl). [lonstue 00 »sKocucTeMe U OHUOTEOIEHO3E.
OYHKIMOHATBHBIE KOMITIOHEHTBI JKOCUCTEMBI: TPOIYICHTHI, KOHCYMEHTBI, pPEIYyIICHTHI.
KpyroBopoT BeliecTB U MOTOK PHEPrHH B dKOcUcTeMe. Tpoduyeckue (MULIEBBIE) YPOBHU
skocucteMbl. [lumeBbie 1enu u cetu. OCHOBHBIE MOKa3aTeNM HSKOCUCTEMBI: OHoMmacca,
OPOAYKIHSI. DKOJIOTUYECKUE MUPAMUIbL: MPOIYKIMH, YUCICHHOCTH, OMomMacchl. CBoiicTBa
DKOCHCTEM: YCTOHYMBOCTh, caMoperysinus, pa3sutue. Cykieccus
Tema 9.2. CojiepkaHue yueOHOro MaTepuaja 1
IIpuponusie 52 IlpupojHble B3KOCHUCTEMBI. DKOCHUCTEMBI peK U 03€p. DKocHCTeMa XBOWHOIO WIH
IKOCUCTEMBI HIMPOKOJIUCTBEHHOTO jeca. AHTpPOIIOTEHHBIE HKOCUCTEMBI. ATPOIKOCHCTEMBI.
VYpOoskocucreMbl. buonoruueckoe u - XO3SHCTBEHHOE 3HAYEHHME arpo3KOCHCTEM U
yp6oskocuctemM. bruopasznooOpaszue kak (axTop yCTOMUMBOCTH 3KOocucTeM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3HoOOpasus Ha 3emMiie
Tema 9.3. Copaeprkanue yuyeOHOro MaTepuasa 1
buocdepa — 53 Yuenue B. U. Bepnanckoro o 6uochepe. ['panniipl, coctas u ctpykrypa 6mocdepsl. dKupoe
rino0anbHas BemecTBO M ero ¢QyHkmuu. OcobeHHOCTH OHOChephl Kak TIJI00aJbHOW 3KOCHCTEMBI.
skocucrema 3eMnu | JluHaMudeckoe paBHOBecHe M oOpaTHas CBsi3b B Ouocdepe. KpyroBopoTsl BemiecTs u
OMOTeOXMMHYECKHE LHUKIBI DJIEeMEHTOB (yriaepoaa, a3oTa). 3O0HaIbHOCTH Ouocdepsl.
OcHOBHBIE OMOMBI CYIIIH
Tema 9.4. IMpodeccuoHabHO OPUEHTHPOBAHHOE CO/IepP:KaHue (Co/lepsKaHue MPUKJIATHOTO MO1YJIA) 2
Brusane 54-55 YenoseuectBo B Owochepe 3emin. AHTPONOTEeHHbIE H3MEHEHUs B Owuocdepe.
AHTPOTIOTEHHBIX I'mobGanpHBIe SKONOTMUeckue mpobiaembl. COCymIeCTBOBAaHHE MPUPOJLI M UYEIOBEUECTBA.
¢dbakTopoB Ha Coxpanenne Ouopa3HOOOpa3wsi Kak OCHOBa ycroWumBoct Ouocdepsl. OcHOBa
ouochepy paIMOHATIFHOTO YMPaBICHUS MPUPOAHBIMU PECypcaMu M WX HCIOJIb30BaHUE. JloCTkKeHus
OHMOJIOTHH U OXpaHa MPUPOIbI
56-57 IlpakTudecKkoe 3aHATHE 2
No 12 « YMmenue omnpeaensTh OTXO/Ibl TPOU3BOICTBA»
Tema 9.5. IIpodeccHuoHAILHO OPUEHTHPOBAHHOE COePKaHHE (CoAepKaHue MPUKJIATHOI0 MOIYJIs1) 2
Bimsanue connansHo- | 58-59 3mopoBbe 1 ero cocranisromue. akTopsbl, MOJOKUTEITHHO U OTPUIIATEIEHO BIIUSIONIHE
IKOJIOTHYECKUX Ha opranm3M uesoBeka. [IpoOrema TEXHOTEHHBIX BO3ACWCTBHUI Ha 30POBBE UEJIOBEKa

OK-01, OK-
02, OK-04,
OK-07
1IK- 3.4
1IK- 3.5
IIK- 3.6
1IK- 5.4
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¢daxTOpoB Ha
3JI0pOBbE YeJIOBEeKa

(BHGKTPOMaI‘HI/ITHLIe I10J14, 6BITOB8.51 XHUMMUA, I/136BITO‘-IHLIC IyMbl, pajguanusa H"u T.H.).
Apnantanius  opraHu3Ma 4eloBeka K ¢akTtopaM OKpyxkaromed cpenbl. [IpuHIUTIBL
(dhopmMupoBaHus 310pOBhecOEpeTaromero moseaeHus. Ou3ndeckass akTUBHOCTh U 370POBbBE.
bruoxuMuyeckue aceKkThl pallMOHAIBHOTO MUTAHUS

60 JlabGopaTopHble 3aHATUS

Ne 3 «Omnpeenenne yMCTBEHHON pabOTOCTIOCOOHOCTH

Pa3znea 10. Cesnexkunsi OpraHu3mMoB, 0CHOBbI OMOTEXHOJIOTHH

Tema 10.1.
Cenexus
KaK HayKa W MPoIiecc

Coneprkanre yuyeOHOro MaTepuasa

61-62 Cenexuus Kak HayKa U MPOIIECC. 3apOXKICHUE CEJICKIIMU U JoMecTukamnus. Yuenue H.
. BaBuiioBa 0 IIeHTpax MHOT00Opa3usi U MPOUCXOXKICHUS KYJIbTYPHBIX pacTeHuil. LIeHTpbI
IMPOUCXOKACHUA JOMAIIHUX XWBOTHBIX. COpT, nmopoaa, HmTaMM. COBpeMeHHI)Ie METOABbI
celeKiuu. MaccoBbId ¥ WHAWBUIYAIBHBIH OTOOPHI B CEJCKIIMUA PACTCHUH M YKUBOTHBIX.
Onenka skcrepbepa. BIM3KOPOJACTBEHHOE CKpENIMBaHWE — WHOPUIAWHT. YwWcras JTHHHSL.
CkpeuBanue 4YHCThIX JMHUK. ['erepo3uc, wnum rubpuaHas cuia. HepoxactBeHHoe
ckpemBanne — aytOpuauar. OtmanéuHas rudpuamsanus u e€ ycnexu. VICKyccTBEHHBIN
MyTareHe3 W IOJIyUYeHHE MOJUILIONIOB. JIOCTHKEHHS CENIEKIIMU PAcTeHUH, XUBOTHBIX W
MUKPOOPTaHU3MOB

Tema 10.2.
OCHOBBI
OMOTEXHOJIOTHHA

63-64 buortexHoyOrus Kak OTpacilb MPOU3BOJACTBA. ['€eHHas MH)KEHEpHs. OTambl CO3JAaHHUSA
pexomOunantHoil /IHK u Tpancrennsix opranuzmoB. Knerounas mnxenepus. Kinerounbie
KYJIBTYDBI. MuKpoOKIOHaIbHOE pa3MHO)KEHHE pacTeHHH. Kionnposanue
BBICOKOIIPOJYKTHUBHBIX CEJIBbCKOXO3SIMICTBEHHBIX OPraHU3MOB. DKOJOTHYECKUE M ITUYECKHE
npo6aembl. 'MO — reHeTHuecKd MOAU(DUIIMPOBAaHHbBIE OPraHU3MbI

Tema 10.3.
buorexnonoruun
B KHU3HU U npodeccun

Hpodwccnona.m)ﬂo OPUMCHTHPOBAHHOC COACPKAHUC (conepmaﬂne IMPUKJIATHOI0 MO}Iy.]Iﬂ)

65-66 OcHOBHbIE HaIPaBICHHUS COBPEMEHHONM OHMOTEXHOJIOTMH B MpOodecCHOHATBLHON
NEATEIFHOCTH 4ejioBeKa. MeTronsl OnoTexHOJOTHH. OOBEKTHI OMOTEXHOJIOTHHA. JTHKA
OMOTEXHOJIOTMYECKUX

U TEeHeTHMYeCKHUX HKcrmepuMeHToB. IIpaBuna moucka W aHanmu3a OHMOIKOJIOTMYECKOM
uHpopMauu

W3 pa3jMYHbIX UCTOYHMKOB (HayuyHas M y4eOHO-HayudHas JIUTEpaTypa, CpPelICTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue)

IIpakTuyeckoe 3aHATHE

OK-01, OK-
02, OK-04,
OK-07
I[IK-34
I[IK-3.5
IIK-3.6
I[IK-54
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67-68 Ne 13 Keiicel Ha aHainM3 MHQOPMALMU O HAYYHBIX JOCTIDKEHHSIX B 00JacTu
TeHETHYECKUX TEXHOJIOTHH, KIeTOYHON MH)KEHEPHH, MTUIIEBBIX OMOTEXHOJIOTHH.

Ne 14 3ammra keiica: mpeacTaBiIeHUE pE3yJIbTATOB DPELIEHUS KEHCOB (BBICTYIUIEHUE C
Mpe3CHTAILNECH )

Pasnen 11. Pemienue keiicoB B 00,1aCTH OHOTEXHOJIOTHH 2
Tema 11.1 IpodeccuoHaIbHO OPUEHTHPOBAHHOE CO/lep:KaHue (co/iep:KaHue MPUKJIATHOTO MO/TYJIA) 1
buortexnonoruu 69 PazBuTHe MPOMBIIIJICHHONW OMOTEXHOJIOTHIA U €€ MPUMEHEHHE B KU3HU YEJIOBEKa, TOUCK U OK-01, OK-
02, OK-04,
B IIPOMBIIIJICHHOCTH | aganu3 MHGOPMAIMM U3 PA3JIMYHBIX UCTOUHUKOB (Hay4yHas W y4eOHO-Hay4Has JHUTEparypa, OK-07
CpeCcTBa MaccoBOW MH(pOpPMaLUK, ceTh IHTEpHET U Apyrue) K — 3.4
70 TIpakTHYECKHE 3aHATHS 1 IIK - 3.5
Ne 15 Keiicpl Ha aHaM3 HHPOPMAITHH O PA3BUTHH IPOMBIIIIEHHOW OMOTEXHOJIOTHIA (TI0 MUHH- IIK - 3.6
TpyIIam). IK-5.4
No 16 3ammura keiica: mpencTaBICHHUE PE3YyJIbTATOB PEIICHHS KEWCOB (BBICTYIUICHHE C
MIPE3CHTALINECH )
71-72 IIpomexxyTouHasi arrectamus (mudpepeHIMpOBaHHBIN 3a4eT) 2
Bcero: 72

25




3. YCJIOBUMA PEAJIM3ALIMU ITPOI'PAMMBI JTUCHUITJIMHBI

3.1. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne

Peanu3amus nporpaMmsbl JUCIHUILTHHBI TpeOyeT Hanu4uus yaeOHoro kabunera Xumust 1 buonorus

Ne 304.

ObopynoBanne yuyeOHOro kabunera: HacTeHHbIE CTEHIBI TOCTOSHHOW JKcmozunuu «Pa3Butne
pacTUTENBHOIO MHpa», «Pa3BUTHE JKHMBOTHOIO MUpPa», «YPOBHU OPraHU3alWHA >KUBOM IMPUPOIBI»,
«Okonorus Ypanay.

VY4eOHble HATIISIIHBIE TOCOOUS:

- Habop TabauIl Mo OUONIOTHH;

- Habop «IlopTpeThl yueHbIX — OHOIOTOBY;

- KOJUICKIUH.

Pa3zpaboTku npakTHuecKkux, 1a00paTOPHBIX padoT.

Pa3pa0OoTku 3aHATHI U1 CAMOCTOSATENIbHONW PabOThl 00yUYaIOIIUXCS.

TCO:

HOYTOYK, BUJICOTIPOEKTOP.

Ob6opynoBanue:
Pabouee mecto negarora:

CTOJI,

CTyJd, JOCKa, JKpaH, Jepxarenu g Ttabmuy, tym6a mia TCO, mynasT ynpaBieHHS,

OaKTepHUITUAHAS JIAMIIA.
Pabouee mecto oOyuaroerocs:
cron — 15, crynes — 30.

3.2. UndopmannoHHoe obecniedyeHne 00yueHHs NMepevyeHb PeKOMeHAyeMbIX y4eOHbIX U3JaHUid,
HHTEPHET PeCypcoB, JONMOJTHUTEIbLHOH JIUTEPaTypPhbl
sl cTy1eHTOoB

1.

[Taceunuk B.B. Kamenckuit A.A. Py6rioB A.M. buosnorus 10 i., buonorus 11 k1. AO

«3narenscTBO. [IpocBemenune.»2023

2

[Taceunux B.B .buonorus buonornyeckue cucremsl u npormeccel 10 u 11 ki1. ¢ yriayOnéHHbIM

nzyyenueMm. OO0 «M1OLl MHEMO3HMNHA .»2022

3

4

(o¢]

[Taceunuk B.B .buomorms 10 k.11 xiu. yrayOonénuelii ypoBeHb « M3marenbcrsa.
[Ipoceemenuey 2022

ITonoBkoBa M.B. Hoco A.B. IlonoBkoBa T.B. Okonorus. MHauBuayanbHbIA IIPOEKT.
Axtyanbnas sxonorus. 10 -11-xm1. 6a3oBsiii ypoeHs .AO « .M3aatenbctBo. [Ipocsemnienue
2022

CusornazoB B.U. Kamenckuit A.A. AradonoBa WU.b. buosnorus: 6a3oBeiii ypoBenb AO «
N3narensctBo « IIpoceemenune» 2022 -2028

TepemoB A.B. IlerpocoBa A.A buonorus. buonornueckue cucremsl u npouecchl. 10,11 kn
000 «MOIl MHEMO3HNHA» 2022 - 2028

[IBen U.U. To6potnna H.A. buocdepa u uenoreuectBo AO « M3znatennscTBo. [IpocBemienne»
2022.

XomyTtoBa 1.B. EcrecTBeHHO- HayuHBIE ITpeIMEThI. DKoJoruyeckas oe3onacHocts 2022
buonoruss s npodeccuil M cnenuaIbHOCTEW TEXHMYECKOIO0 M €CTECTBEHHO- HAay4HOTO
npodueit: DDVII, Koncrantunos B.M, Pe3anos A.I'.,®aneesa E.O. 2024 r. DnekTpoHHaas
dbopma yueOHHKA.

Jais1 npenogaBareJieii:

006 obpazoBanuu B Poccwuiickoit @eneparum: denep. 3akoH oT 29.12. 2012 Ne 273-®3 (B pen.
®enepanbHbix 3akoHOB OT 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-®3, ot
23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 Ne 84-®3, or 27.05.2014 No 135-®3, ot 04.06.2014 Ne 148-d3, ¢ u3M., BHECCHHBIMHU
®enepanbubiM 3akoHOM OT 04.06.2014 Ne 145-D3, B pen. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)
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HNuTepHer-pecypcebl

www.sbio.info (Best 6uonorus. CoBpeMeHHasi OMOIOTHs, CTaThU, HOBOCTH, OMOIHOTEKA).

www.window.edu.ru (EgmHoe okxHO pmoctyma K oOpa3oBareiabHbIM pecypcam HMHTepHeTa 110
OHONIOTHH).

www.Sballov.ru/test (Tect st aOUTYpPUEHTOB MO BCEMY IIKOJIBHOMY KypCy OHOJIOTHH).

www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHHKAIIMOHHBIE BUKTOPUHBI 10 OMOJIOTMU — KOJIOTHH
Ha cepBepe BopoHeKCcKoro yHuBepcUTeTa).

www.biology.ru (buonorus B OtkpbiTOM Kosiemke. CalT COAEpKHUT 3JICKTPOHHBIM YYEOHHUK IO
o6uonorun, On-line TecTor).

www.informika.ru (Q1eKTpOHHBIN Y4eOHHUK, OOJIBIION CIUCOK HHTEPHET-PECYPCOB).

www.nre.edu.ru (bronoruueckast kaptuHa mupa. Pazaen KoMrnboTepHOro yueOHHKa, pa3paboTaHHOTO
B MOCKOBCKOM T'OCYJJapCTBEHHOM OTKPBITOM YHUBEPCUTETE).

www.nature.ok.ru (Peakue u mcuesarormme XUBOTHBIE Poccnn — MpOEKT DKOJIOTHYECKOro IEHTpa
MI'Y um. M. B. JlomoHocOBa).

www.kozlenkoa.narod.ru (JI7s TeX, KTO y4uTCs caM U YUUT IPYTUX; OYHO U TUCTAaHIIMOHHO, OMOJIOTHH,
XUMUH, IPYTUM TpEAMETaM).

www.schoolcity.by (buonorus B Borpocax u oTBeTax).

www.bril2002.narod.ru (buomorus nans mkonbHUKOB. KpaTkas, KOMIAKTHas, HO JOCTaTOYHO
noapoOHas uHbopmarus o pazaenam: «O01mast ouonorusy», «boranukay, «3o0morusn», «4emoBek»).

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI OBLLIEOBPA30BATEJIBHOI
TUCIUATITAHBI

KoHTponp 1 olleHKa pe3yiabTaToB OOyuYeHHUsS OCYIIECTBISETCS IMpernojaBaTelieM B IMpolecce
MPOBEJICHUS NPAKTHUECKUX 3aHATUN U Ja00paTOPHBIX pabOT, TECTUPOBAHUS, & TAK)KE BBITIOTHEHUS
00yJaromuMUCs HWHIUBUAYAJbHBIX 3aJaHHM, MPOEKTOB, HCCIeAOBaHUWM. Pe3ynbTarsl 00yueHUs
OTIPENIETISAIOT, YTO O00ydYaromuecs MOJDKHBI 3HATh, MMOHUMATh U JIEMOHCTPUPOBATH IO 3aBEPIICHUU
W3YUYEHUS TUCIUTIIUHBI.

Jns GopmupoBaHusi, KOHTPOJII U OLCHKM PE3YyJbTATOB OCBOCHHS YYEOHON AMCHUILIMHBI
UCIIONIB3YETCSl CHUCTEMa OIEHOYHBIX MEPONPUSTHUN, MPEICTaBISAIoNas co00l KOMIUIEKC y4eOHBIX
MEPOMPHUITHIA, COTIACOBAHHBIX C pe3yJbTaTaMu 00ydeHHs u chopmyaupoBaHHBIX ¢ yuyeToM PI'OC
COO (nmpenmeTtHbie pe3yabTatsl o guctummiuae) u @I'OC CIIO.

Ooémas/npodeccuonanbHast Paznen/Tema Tun OLICHOYHBIX
KOMIIeTeHIUsl MeponpusiTus

OK 01. Bsibupats cnoco6wr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxaeHune mo Bompocam
peLICHUA 3amaq | 43,5.1-5.4,6.1-6.3, 7.1-7.3, | ACKIUHN

npodeccroHanibHON 8.1, 8.2, 9.1-9.3, Pa3pabotka rioccapus

JEATENLHOCTH MPUMEHUTENBHO | o 4rr /e, 9.5M-ofc, 10.1, 3anojHEHUEe  CPAaBHUTEIBbHBIX
K pa3JIMYHbIM KOHTEKCTaM Ta0IHIL

10.2, 10.31T-o/c, 11.111-0/c Tectuposante
VYceTHBII onpoc
JIMKTaHT Ha UCIOJb30BaHUE
apryMEHTOB, OHOJIOTHYECKOM
TEPMUHOJIOTUU U CUMBOJIMKU
NupuBunyansHast
camocTosiTelbHas paboTa
IIpencraBiaeHne  pe3yJibTaTOB
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MPAKTUYECKUX paboT
KoHTposnbHbIE pabOThI
3amra TBOpUECKUX padoT

3ammra WHIUBUTy ATBHBIX
MIPOEKTOB
Brinonnenue 3aJaHui

NPOMEXKYTOUHOM aTTecTalluu

OK 02. Ucnonb3oBars | Temsl 1.1, 2.1 -2.3, 3.1- 3.3, | OueHnuBaemas IUCKyCcCUs MO

COBPEMEHHBIC cpenctea | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | BOIpocam JIEKIUH

MOUCKa, aHanmmsa | 73 g1 82, 9.1-9.3, Pa3paboTka MeHTanbHOU

EH(I)OpMaI_[I/II/I APPSR T 04nl0e, 9.5T-0re, 1011, E?)I:;Z;?{;Ziﬂnrggsliﬁ

u UH(POPMALIMOHHBIE 102, 10.311-o/c, 11.11I-0/c 1a00paTOpHBIX padboOT

TEXHOJIOTHH [JIsl BBIMOJIHEHUS [IpencraBnenne pe3yibTaToOB

3a1a4 npohecCHOHATBLHOM MPAKTUYECKHUX PadoT

JeSITeIbHOCTH [IpencraBneHune yCTHBIX
COOOILIEHUH C Mpe3eHTalue,
MOJIFOTOBJICHHBIX IO MEPEYHIO
HCTOYHUKOB,
PEKOMEHI0BaHHBIX
MpenoaBaTesieM

OK 04. OddexruBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cy)xaeHre IO BOMpOCaM

B3aMMO/ICHICTBOBATH M pabOTaTh
B KOJUICKTUBE U KOMaHJIe

4.3,5.1-5.4,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5II-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

JICKIITUHN

[IpencraBienne  pe3yabTaTOB
NPaKTUYECKUX padoT

3aiura TBOpUECKUX padoT
33.H.II/IT3, HHIAWBUYAJIbHBIX
IPOCKTOB

OK 07. CopelicTBOBaTh
COXpaHEHUIO OKPY’KaroIIeH
CpeIlbl, PECypcocOepeKEHUIO,
MPUMEHSTH 3HAHUS
00 W3MEHEHUU KJIMMAaTa,
TPUHITUTIBI OCpPEKITUBOTO
POU3BOACTBA,  A(P(PEKTUBHO
JIENCTBOBATE

B YPE3BBIYANHBIX CUTYALMIX

Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-54,6.1-6.3,7.1-
7.3, 8.1, 82, 9.1-9.3,
9.411-o/c, 9.5II-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OO6cyxeHue o Borpocam
JCKIUU

Pa3pabotka rioccapus
3amnonHeHne  CPaBHUTEIBHBIX
Ta0JIUI

TectupoBanue

YcTHBII onpoc

JIUKTaHT Ha WCIOJIb30BaHUE
apryMEHTOB, OHOJIOTHYECKOM
TEPMHUHOJIOTHH U CUMBOJIUKH
NuauBunyansHas
camocTosiTelbHas paboTa
[IpencraBnenue pe3ynabTaToB
MPAaKTHYECKHUX paboT
KonrtponbHbie paboThI

3aiuTa TBOPUECKHUX paboT
3amura WH/IMBUTyJTbHBIX
IIPOEKTOB

Brimonnenue 3aganui
IPOMEKYTOUHOM aTTeCTalllu

TIK 34.
TEXHOJIOTUYECKUN

Peanmu3oBriBaTh
poIiecc
cOOpKH 171631 (SN117107

MalIUnHOCTPOUTEIBHOI'O

Tems1 9.4,9.5,10.3, 11.1

YceTHBIM onpoc
[Tpenocrasienue
MPAKTHIECKUX U
71a00paTOPHBIX paboT
CamMocTtosTenbpHas padbora
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IIPOU3BOJICTBA

K 3.5.
COOTBETCTBUE Ka4eCTBa COOPKH

Kontposnmposats

TpeOOBAHUAM
TEXHOJIOTHYECKOM
JOKYMCHTAIUH, aHAJTU3UPOBATh
MIPUYUHBI HECOOTBETCTBUS

W3J1EJIUN U BBIITyCKa POAYKIUU

Temsr 9.4,9.5,10.3, 11.1

CocraBiieHne CpaBHUTEIBHON

TaOJIULIBI
.O6c¢cyxaeHue mo Borpocam
JIEKIIUHU
NunuBuayanbHas
CaMOCTOSITEIIbHAs paboTa
[IpenocraBnenue
MPaKTUYECKUX PaboT

HU3KOI'0 Ka4eCTBa, y4acTBOBATh
B MEpONpHATHIAX IO  HX

MPEAYTIPEKACHUIO u

YCTPAHEHUIO

TIK 3.6. Pa3zpabareiBate | Temsr 9.4, 9.5, 103, 11.1 VYcrTHas 3ammTa mIpoeKToB
TUIAHUPOBKHU Y4aCTKOB IIpenocraBnenne
MEXaHOCOOPOYHBIX LIEXOB J1abOPATOPHBIX 1

IPAKTUYECKUX padoT

MaIUHOCTPOUTEIHLHOTO .
3ammra Kefcos

IMpoOnU3BOACTBA B COOTBCTCTBHUU

c MPOU3BOICTBEHHBIMU

3aja4amMu

TIK 54. PeamzoseiBats | Temur 9.4, 9.5, 10.3, 11.1 3amnura KelcoB
TEXHOJIOTMYECKHUE IIPOLIECChHl B Ilpenocrasnenne
MaIIMHOCTPOUTEIIEHOM IIPAKTUICCKUX U

1ab0paTopHEIX PaboT
NunuBuayanbHas
caMmocCTosTeNbHas paboTa

MIPOU3BOJICTBE C COOIOIEHUEM
TpeOOBaHUI OXpaHBl TpyIa,
0€30MacHOCTH
KHU3HECACATCIIbHOCTU U 3alllUThI
Cpenbl,
METOJIOB

OKpYKarolein
MIPUHIIMIIOB u
OepexKIIMBOTrO MPOU3BOACTBA

5. KPUTEPUU OLHEHOK
Vcxons n3 mOCTaBIIEHHOM 1€ U BO3PACTHBIX BO3MOKHOCTEH CTYICHTOB, HEOOXOAMMO YUUTHIBATH!
- IPAaBWJIBHOCTh U OCO3HAHHOCTh U3JIOKEHUS COAEPIKAaHUs, MO HOTY PAaCKPBITHUS MOHATHHA, TOUHOCTh
yHOTpeOIeHHsI HAyYHBIX TEPMUHOB;
- CTeTeHb COPMHUPOBAHHOCTH MHTEIJICKTYAIBHBIX M 00IICYy4eOHBIX YMEHUI:
- CAMOCTOSITEIIbHOCTh OTBETA,
- peYeBYIO IPaMOTHOCTH M JIOTHUECKYIO ITOCIIE0BATEILHOCT OTBETA.
OtmeTka «5»:
- IIOJIHO PACKPBITO COJEpkKAHUE MaTepHraja B 00beMe IPorpaMMbl U yUeOHHUKa;
- YeTKO Y MIPABUJILHO JaHbl ONPEIEICHUS U PACKPBITO CO/IEP/KaHUE TOHATUH;
- BEPHO, UCIIOJIb30BaHbI HAyUYHbIE TEPMUHBI;
- JUIs I0KA3aTeJIbCTBA MCIIOIB30BaHbI pa3IMYHbIe YMEHHUSI, BbI BO/bI U3 HAOMIOJCHUIN U OMBITOB;
- OTBET CAMOCTOSITENIbHBIN, UCIIOIB30BaHbI paHee MPUOOPETEHHbIC 3HAHMUS.
OtmeTKa «4»:
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- PaCKpbITO OCHOBHOE COJIEp KaHHE MaTepuana;

- B OCHOBHOM IPaBUJILHO JIaHbI ONPE/IEICHUS TOHATUI U UCII0JIb30BaHbl HAYYHbIE TEPMUHBI;

- OTBET CaMOCTOSTCIbHEIMN;

- OMpeeNICHHs TTOHITHI HEMOJIHBIE, JOMYIICHb HE3HAYUTEIbHBIC HAPYIICHHsI TIOCIE0BATEIIHHOCTH
W3JI0KEHUS, HEOOJIbIIINEe HETOYHOCTH TPU HMCIOJIB30BAaHUM HAYYHBIX TEPMHHOB WJIM B BBIBOJIAX W
000011IeHUAX U3 HAOJIFOAEHUH U OIIBITOB.

OtMmeTKa «3»:

- YCBOGHO OCHOBHOE COJIep’KaHHE yueOHOro Marepuala, HO M3JI0KEHO (parMeHTapHO, HEe BCeraa
MMOCJIEIOBATENLHO;

- OIpe/IeNICHUs IOHATUIM HETOCTATOYHO YETKHUE;

- HE UCITIOJI30BaHbI B KAUECTBE JOKA3aTEIbCTBA BEIBOJILI M 0000IIEHHS U3 HAOIIOAEHUI U ONBITOB HIIN
JTOTTYIIIEHBI OIIUOKH MPHU UX U3JTT0KEHUU:

- JOMyIIEHBl OMMOKH W HETOYHOCTH B HCIIOJIb30BAHUM HAYyYHOW TEPMUHOJIOTHH, OIpPEACIICHUN
MMOHSATHH.

OTMeTKa «2»:

- OCHOBHOE COJIepKaHue Y4eOHOT0o MaTepuaia He PacKphITO:

- HE JIaHbI OTBETHI HA BCIIOMOTATEIbHBIE BOMPOCHI YUUTES;

- IOTIYIICHBI TPYObIe OMMUOKY B OTPECIICHUHU TIOHATUH, IIPU UCTIOIH30BAHUN TEPMUHOIOTHH.
OtMmeTKa «1»:

- OTBET Ha BOIPOC HE JIaH.

KPUTEPUU OLIEHKU ITMCbMEHHBIX PABOT

OtMmeTKa «5»:

- OTBET IOJIHBIN W TIPaBUJIBHBIN, BO3MOXKHA HECYIIICCTBEHHAS OIIMOKA

OtMmeTKa «4»:

- OTBET HETIOJIHBIN WU JOMYIIEHO He Oosee 2-X HECYIIECTBEHHBIX OIIHOOK.

OtMeTKa «3»:

- paboTa BEHITIOJTHEHA HE MEHEE YeM Ha MOJIOBUHY, JAOMYIIEHA OJHA CYIIECTBEHHAs OMIMOKA U MPU 3TOM
JIBE-TPHU HECYIIIECTBCHHBIC

OTMeTKa «2»:

- paboTa BBITIOJTHEHA MEHBIIIE, YEM Ha MOJIOBUHY WJIM COJIEPYKUT HECKOJIBKO CYIIECTBEHHBIX OITHOOK

KPUTEPMHM OLUEHKHU BbIITOJIHEHW A ITIPAKTUYECKNX U JIABOPATOPHBIX PABOT
Ouenka "5" craBUTCS, €CIIU CTY/ACHT:
1. mpaBWJIBHO OIIPENEIHII LIENIb OTbITA;
2. BBHIMOJNHWI pabOTy B TOJHOM O0BeME C COOJIOJEHHWEM HEOOXOIMMOM IOCIIe0BaTEILHOCTH
IIPOBEJICHUS OIBITOB U U3MEPEHMI;
3. caMOCTOSATENBHO U PALlMOHAIBHO BHIOPA M MOJITOTOBUII JIJIS ONBITa HEOOXOAMMOE 000pYyI0BaHUE,
BCE OTBITHI MPOBEJI B YCIOBUAX U PEKUMAaX, 00€CTIEYUBAIOLINX MTOJIyYEHHUE PE3YJIHTaTOB U BBIBOJOB C
HauOOJIbIIIEH TOYHOCTEIO;
4. Hay4YHO TpPaMOTHO, JIOTMYHO omMcan HaOmoneHus U chOpMyIMpOBal BBIBOABI W3 oOIbITa. B
NPEJCTaBICHHOM OTYEeTEe NPAaBUIBHO W AaKKypaTHO BBIIOJIHMI BCE 3alMCH, TaOMUIIbl, PUCYHKH,
YepTeKu, rpauKy, BBIYMCICHUS U CIIENIall BHIBOIBI;
5. IPaBUIILHO BBINOJIHUI AHAJIA3 IIOTPEILHOCTEN.
6. TpOSBISAET OPraHU3ALMOHHO-TPYJOBbIE YMEHHs (IOIJNEPKUBAET YUCTOTY pabouero Mecra M
MOPSAZIOK Ha CTOJIE, 3KOHOMHO HCIIOJIb3YET PacX0HbIE MAaTEPUaJIbl).
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7. SKCIEPUMEHT OCYIIECTBISIET MO TUIAHY C yYETOM TEXHUKH O€30MacHOCTH U MpaBui PabOTHI C
MaTepuagaMu U 000pyI0BaHUEM.

Ouenka "4" cTaBUTCS, €CJIM CTYACHT BBHIMOJIHUI TpeOoBaHus K oleHke "5" Ho:

. OTIBIT TIPOBOJIMJI B YCJIOBHSX, HE 00€CIIEYMBAIONINX JOCTATOYHOW TOYHOCTH U3MEPEHUM;

. WK OBLIO JIOTYIIIEHO JBa-TPU HEJIOUYETa;

. WM He Oosiee oTHOM HerpyOOl OIMMOKHK M OJTHOTO HEeJI0YeTa.

. WIX DKCTICPUMEHT TPOBEJICH HE TIOJIHOCTHIO;

N AN W N =

. WM B ONTUCAaHUH HAOJIOICHUI U3 OMbITa IOMYCTUJI HETOUHOCTH, BBIBOJIBI C/IENIal HETIOTHBIE.
Ouenka "3" cTaBUTCS, €CJIU CTYACHT:

1. mpaBUIBHO OMPEIESIUI IENb OIBITA: Pa0OTy BBHIMOIHSIET MPABUIHLHO HE MEHEE YeM HAIOJIOBHHY,
OJIHaKO OOBEM BBHITIOTHEHHOW YacTH TAaKOB, YTO MO3BOJIAET MOJNYYUTH MPABWIBHBIE PE3YyIbTAThHl U
BBIBOJIBI 110 OCHOBHBIM, TTPHHIIAITAATHFHO BAKHBIM 33J1a4aM PaOOThI:

2. uam moaoop o0opyAoBaHUS, 0OBEKTOB, MATEPUAJIOB, a TAK)Ke paOOTHI IO HAYaTy OIbBITA TPOBEI C
MOMOUIbIO YYHUTENS; WM B XOJIe MPOBEACHUS OINbITA W M3MEPEHUH ObUIM JOMYIIEHBI OLIUOKU B
OMKCAaHUU HAOMOIeHUH, POPMYTUPOBAHUU BBIBOJIOB:

3. ONBIT MPOBOAWIICS B HEPAIMOHATIBHBIX YCIOBUAX, YTO MPUBENO K MONYYEHHUIO PE3yJIhTaTOB C
O0JIbIIel MOTPENTHOCTHIO: MU B OTYETE OBLITN JOMYIICHBI B 00IIEH CIOKHOCTH He 00J1ee IBYX OITHO0K
(B 3ammcsX eNWHUIl, HM3MEPEHUSX, B BBIUMCICHHSX, rpadukax, TaOIUIAX, cxeMmMaxX, aHallu3e
MOTPEIIHOCTeH U T.J.) HE MPUHIMIHAILHOTO JUIS JAaHHOW pa0oThl XapakTepa, HO MOBJIHSBIINX HA
PE3yJIbTAT BBIMIOJTHCHHUST; WJIM HE BBITIOJTHEH COBCEM WJIH BBITIOJTHEH HEBEPHO aHAIN3 TIOTPEITHOCTEH;
4. nomyckaetr rpyOyro OmuOKYy B XOJA€ JKCIepuMeHTa (B 0O0BsICHEHWH, B opopMiIeHUU PabOThI, B
COOJTIOICHUH TIPABUIT TEXHUKHU 0€301TaCHOCTH MPHU paboTe C MaTEpHaIaMH M 000PYI0BAaHUEM ), KOTOpast
UCIPAaBIIETCS IO TPeOOBAHUIO MpEroaBaTess.

Ouenka "2" cTaBUTCS, €CIIU CTYACHT:

1. HEe ompeaenuyl CaMOCTOSITENTFHO IIeNIb OMBITA; BBIMOJHUI PaboTy HE MOJHOCTHIO, HE TMOJTOTOBHII
HY’)KHOE 000py/J0BaHHE U 00BEM BBITIOJHEHHOW YacTH PabOTHl HE MO3BOJISIET CIENATh MPABUIBHBIX
BEIBOJIOB;

2. WM ONBITHI, U3MEPEHUS, BEIYUCIICHUS, HAOIIOICHHS POU3BOIUIUCH HETPABUIIHHO;

3. wim B X0Jie pabOTHl M B OTYETE OOHAPYKHMIUCh B COBOKYITHOCTH BCE€ HEJOCTATKH, OTMCUCHHBIC B
TpeOOBaHUSIX K OLIEHKE «3»;

4. nomyckaet aBe (1 Oosee) rpyObie OMIMOKH B XOJIe IKCIIEPUMEHTa, B 00BICHEHHH, B O(DOPMIICHUH
paboThl, B COOTIOACHUN MPABUIT TEXHUKH O€30MaCHOCTH IIPH paboTe ¢ BelIecTBAMU  000pyA0BaHUEM,
KOTOpBIE HE MOXKET 5. CTIPABUTH Jake N0 TpeOOBAaHUIO MPEToaBaTes.

Ouenka "1" craBuTCS, €CIIU CTYACHT:

1. TOTHOCTBIO HE CyMeN HavaTh U 0OPMUTH OIBIT; HE BBIMIOIHSAET pa0dOTy; MOKA3bIBAET OTCYTCTBUE
AKCIIEPUMEHTATILHBIX YMEHUH; He COOII0IaT WK rpy0o Hapymiaa TpeOoBaHus 0€30IaCHOCTH TPY/Ia.

KPUTEPUM ONEHKU TECTUPOBAHUA
Tect oueHnBaeTcs clieAyOIUM 00pa3omM
Onenka «5» — 86-100% npaBuIIbHBIX OTBETOB HA BOIIPOCHI;
Onenka «4» — 71-85% npaBUIbHBIX OTBETOB HA BOIIPOCHI;

Onenka «3» — 51-70% npaBUIbHBIX OTBETOB Ha BOIIPOCHI;
Onenka «2» — 0-50% mpaBUIbHBIX OTBETOB Ha BOIPOCHI.
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IIpumepHbie TeMBbl pedepaToB (A0K/IAT0B), IPe3eHTALNH, HHIMBUAYAJIbHBIX IPOEKTOB

* Knerounas Teopusi CTpoeHHsI OpraHu3MoB. VIcTopust U COBpEMEHHOE COCTOSIHUE.

* Hacnencteennas nngopmaniys u nepejada ee U3 MOKOJICHHs B IIOKOJICHUE.

* JI[paMaTryeckue CTpaHULbl B UCTOPUH PA3BUTHS T€HETHKU.

* Ycnexu COBPEMEHHOM T€HETUKY B MEJIMLIMHE U 3/IpaBOOXPAHEHUN.

* lcTopus pa3BuTus 3BOIIOIUMOHHBIX uael 1o Y.JlapBuHa.

* «Cucrema npupoas» K.JIuHHes 1 ee 3HaueHHUE AJIs pa3BUTUS OUOJIOTHH.

» CoBpeMEHHBIE ITPE/ICTABICHHS O MEXaHU3MAaX U 3aKOHOMEPHOCTSIX 3BOJIIOLUH.

* CoBpeMEHHbIE MPECTABIECHUS O 3apPOXKICHNUN KU3HU. PacCMOTpeHNE U OLIEHKA PAa3JINYHBIX TUIIOTE3
IIPOUCXOXKACHUS

» CoBpeMeHHBII 3Tan pa3BUTHS yesnoBedyecTBa. YenoBeueckue pachl. OMacHOCTh pacu3Ma.

* Bo3zeiicTBre yenoBeka Ha MPUPOY Ha Pa3IMYHBIX dTanax pa3BUTHUS YEJIOBEUYECKOro oOIIecTBa.

* BausiHue oKpysKarolien cpepl U ee 3arpsi3HeHHs Ha pa3BUTHE OPTraHU3MOB.

* Bnusnue kypeHus, ynoTpeOieHHs ajJKOTOJIsI U HApKOTUKOB POJUTENSMU Ha 3MOPHOHAIbHOE
pa3BuTHE peOeHKa.

* Butamunel, (epMeHTBI, TOPMOHBI U UX pOJIb B opraHu3me. HapylieHus nmpu X HEIOCTaTKe U
U30BITKE.

* [IpyuuHBI ¥ TPaHUIIB YCTOWYUBOCTH OHOC(EPHI K BO3JCHCTBUIO AEATEIBHOCTH JIIOCH.

* BuoieHo3bl (3KOCUCTEMBI) PA3HOTO YPOBHSI U UX CONOJYMHEHHOCTh B IJI00ANIbHOM 3KOCHCTEME —
ounocdepe.

* BuzoBoe u skonoruueckoe pasHooOpasue OUOIeHO3a KaK OCHOBA €r0 YCTOMYHUBOCTH.

* [ToBbIlIeHNE TPOAYKTUBHOCTH (POTOCHHTE3a B UCKYCCTBEHHBIX IKOJIOTUYECKUX CHUCTEMAaX.

* PaznuyHble SKOJOTMYECKHE MUPAMUJIb 1 COOTHOILLIEHUSI OPTaHU3MOB Ha KaXKJ0M X CTYyIEHHU.

* [IyTu noBbIIeHUs] OMOJIOTMYECKON MPOAYKTUBHOCTH B HCKYCCTBEHHBIX IKOCHCTEMAX.

* Posib mpaBUTENBCTBEHHBIX M OOIIECTBEHHBIX JKOJOTMUECKUX OpTraHU3alMii B COBPEMEHHBIX
Pa3BUTHIX CTPaHax.

* PanimoHanpHOE NCTIOIB30BaHUE M OXpaHa HEBO3OOHOBIISIEMBIX IPUPOIHBIX PECYPCOB (Ha KOHKPETHBIX
npuMepax).

* OnacHOCTh TJIOOABHBIX HapylIeHul B 6rocdepe. O30HOBBIC «IBIPBI», KUCIOTHBIC JOXKIH, CMOTH U
UX NPEOTBpAILCHHE.

* DKOJIOTMYECKHEe KPU3UCHI U IKOJIoTHYecKue KaTacTpodsl. [IpenoTBpaiiieHre ux BO3-HUKHOBEHHUS.

. Oruyeckue NpoOIeMbl TPAHCIUIAHTOJIOTMHM MEAWIUHBI, KIOHMPOBAHUE M HACIEICTBEHHOCTb
4eJI0BEKA.

* .OCOOEHHOCTH PUPOAOOXPAHHON AEATEIBHOCTH B METAITIO00padaTHIBAIOIIEH IPOMBIIIJICHHOCTH.

* OCHOBHBIE TPYIIIBI 3arPS3HUTEINEH, BBIICISIOUINXCS B OKPYKAIOLIYIO CpeIy MPH MEeTaII000paboTke

Kpurepun ouneHuBaHMsI MCCIEI0BATEIbCKONM PadoThl Ha 3amuTe (KAaXKIAbIA NYHKT
OLIEHUBAETCA 1O 5-TH 0aJIbHOI cHcTeMe):

- UeTkoCTh MOCTAaHOBKHU MPOOJIEMBI, 11eJTH PabOTHI U 3a7a4

- I'myOuna aHanu3a JUTEpaTYpHBIX JaHHBIX, CCBUIKM Ha JIMTEPAaTypHbIE HCTOYHUKH, 00bEM
HCIIOJIb30BAHHOM JIMTEPATYPhI

- quKOCTB HN3JI0KCHUA MaTepI/Iana, IIOJIHOTA UCCIICAOBAHUS HpOGHGMLI

- OpUrMHaIBLHOCTH K MOAXOAAaM PEIICHUS MPOOIEMbI

- AKTYyaJbHOCTb UCCIIELyEMOM TEMBI

- [IpakTryeckas 3HAYMMOCTh PaOOTHI

32



- JJorH4HOCTHh U 000CHOBAHHOCTE BBIBOJAOB, I COOTBETCTBHE UX ITOCTABICHHBIM LIEISIM
- CobmroieHre HOPMOKOHTPOJIS M TpeOOBAHUM, IPEIBABISIEMBIX K TPOCKTaM

- Hanuuue 1 Ka4ecTBO MPEACTaBICHHON IPE3EHTAUN

- Hanuuue, akTyaJIbHOCTh TPOAYKTA MTPOEKTA

- Y4eT OLIEHKU PYKOBOJMUTEINS IIPOECKTA

IlepeBon 6a/1710B0# cCTEMBI B TPAAULIHOHHYIO:

50-55 GannoB — omeHka «5» (OTIMYHO);

40-49 6annoB — oreHKa «4» (XopoIo);

25-39 6annoB — oreHKa «3» (yI0BICTBOPUTEIHHO);
Mesmbiie 25 6aJiioB — OlIeHKA «2» (HEYAOBIETBOPUTEIIHLHO).
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