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Paccmotpena YTBepkaeHa NPUKa30M JUPEKTOPa

Ha 3aCEeIaHNU [IUKJIOBOU METOINYECKON T'BIIOY KK «KMT)»
KOMHCCHH MaTEMaTHYECKUX U OOIINX
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Onob6peHna
Ha 3aCEJJaHUHU TIeIarOTMYECKOr0 COBETa
npoTOKOI OT «28» mtonst 2024 1. Ne 9

PaGouas mporpamma o6meo6paszoBarenbHoi auciuruiabl Ol. 13 buonorus pazpaborana Ha OCHOBE
denepanbHOrO TOCYIApPCTBEHHOTO 00pa30oBaTeNbHOTO CTaHIApTa CpeaHero oOIIero oOpa3oBaHUS,
YTBEPKACHHOTO NMpHKa3oM MuHuctepcTBa obpazoBanusi U Hayku Poccuiickoit denepauuu ot 17 mas
2012 r. Ne413, 3apeructpupoBanHoro B Munucrepcrse roctuuun Poccuiickoit @enepauuu 07 uroHs
2012 r. peructpaunoHHbiii Ne 24480 ¢ u3MeHEHUAMH WM JAONOJHEHUsAMH, [IpuMepHOIl mporpamMmbl
obmeobpazoBarenbHol aucuuiinabl Ol. 13 buonorus, pekomennosannoir ®I'bBOY IO UPIIO B
KauecTBE MPUMEPHON MPOrpamMMBbl JIJIS peaiM3allid OCHOBHOUM TpodeccHoHaNbHON 00pa3oBaTebHON
nporpammbel CIIO Ha 6a3e OCHOBHOro oOIIero oOpa3oBaHMs C TMOJTYYECHHEM CPEIHErO OOIIero
o0Opa3oBaHMs, yTBEpK/IEHHON Ha 3acenaHuu CoBera IO OIEHKE COACpaHHUS U KauecTBa NMPUMEPHBIX
pabouux mporpamMMm OO0IIe00pa30BaTEILHOTO M COLMAIBHO-TYMaHUTAPHOTO IIMKJIOB CPEIHETO
npodeccnoHaabHOro obpaszoBanus, mnpotokon Ne 14 ot «30» wosiOps 2022 1., ®I'OC CIIO mo
cnenuanbHocT 08.02.09 MoHTax, HalaaKa 1 3KCIUTyaTalus J1eKTpooOOpy10BaHUs TPOMBIIIJICHHBIX U
FPAKIAHCKUX 3JaHUM, YTBEPKIEHHOIO MpHUKa3oM MuHHCTEpCTBA TpocBemeHns Poccuiickon
®eneparuu ot 09.11.2023 r. Ne 845, 3apeructpupoBanHoro B Munucrepcrse roctuiuu Poccuiickoit
Oenepanun 08.12.2023 1. per. Ne 76339, VI'C 08.00.00 TexHuka 1 TEXHOJIOTHH CTPOUTEIHCTBA. .

Opranunzanus- rocyJJapCcTBEHHOE OI0KeTHOE MpodeccuoHanbHoe 00pa30BaTeNIbHOE
pa3paboTUHK: yupexaenue KpacHonapckoro kpas «KpacHomapckuii MOHTaXHBIN
TEXHUKYM»

Cocrasurens: Uronknna Kpucrrna [1aBnoBHa, npenonasarens ['BIIOY KK «KMTy»
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1. O6mas xapakTepucTuka padoueii nporpaMmMsbl 001eo0pa3oBaTeJIbHOMI
AUCHMILINHBI

OOmeobOpa3oBarenbHas  JUCHMIUIMHA — «buonorusy  sBIseTcs  00s3aTeIbHOM  YacThIO
o0mieo0pa3oBareIpbHOr0 IUKIA oOpa3oBarenbHON mporpamMmbl B cootBerctBuu ¢ ®I'OC CIIO mo
08.02.09 MonTax, HalaaKa U SKCIUTyaTalus IeKTPOoOOOpyI0BAHNS IPOMBILIUICHHBIX M TPAKIAHCKUX
3TaHUI

B coorBercTtBHU ¢ DPI'OC COO «buojgorus» fBJIAETCA 00513aTEJLHON TUCHUILIMHOH HA
YPOBHe cpeaHero oomero oopazosanusi. Ha uzydyenune qucuuninubl «buosorus» orBoaurcs
724aca.

1.2. I.Ie.]'[l/l U IIJIAHUPYEMBIE PE3YJIbTAThI OCBOCHUS JUCHUIIIMHBI:

1.2.1. leau TUCUMUILIMHBI:
CopepxaHue MporpaMMbI 00IIe00pa30BaTEIIbHON TUCIUTLUIHHBI «BHOIOTHs» HAITPaBJICHO HA
JOCTUKEHHE CIICNYIOIIMNX LeJe:

® (dopMuUpOBaHUE Yy CTYACHTOB MIPEACTABICHUS O CTPYKTYPHO-(YHKIIMOHATEHON OpraHu3aluu
KHUBBIX CHCTEM pa3HOTO paHra Kak OCHOBBI NPHHSATUS PEHICHWH B OTHOIIEHUH OOBEKTOB KHBOM
MIPUPOJBI U B IPOU3BOJICTBEHHBIX CUTYAIUSX;

Ocsoenne kypca O/] 13 «buonorus» mpeamnoiaract peeHne CIeIyoInuX 3a1a4:

® chopMupoBaTh MOHMMAHUE CTPOCHHS, MHOTOOOpa3Us M OCOOEHHOCTEH >KHUBBIX CHUCTEM
Pa3HOr0 YpOBHS OpraHU3AIMH, 3aKOHOMEPHOCTEH MPOTEKAHMS OMOJIOTMYECKUX MPOIIECCOB U SIBJICHUIN
B OKpY)Karollel cpene, LEeIOCTHOM HaydyHOW KapTHUHBI MHUpaA, B3aUMOCBSI3M U B3aUMO3aBUCHMOCTHU
€CTECTBEHHBIX HAYK;

® Dpa3BUTh YMEHHs OIPENENATh >KUBbIE OOBEKTHI B NMPHUPOJE; NPOBOJUTH HAOJIIOJCHUS 32
9KOCUCTEMAaMHU JUISl BBISIBJICHMSI €CTECTBEHHBIX M AHTPOIOICHHBIX M3MEHEHHUH, MHTEPIpPETHPOBATH
pe3yabTaThl HAOIIOACHUH;

® chopMupOBaTh HaBBIKM IPOBEIEHUS TNMPOCTEUIINX OMOJIOIMUECKHUX 3KCIEpUMEHTAIbHBIX
HCCIIEIOBAaHM ¢ COOJI0OZIEHNEM MPaBMJl 6€30M1aCHOT0 OOpallieHus ¢ 00bEKTaMU U 000PYI0BaHUEM;

® pPa3BUTb YMCHHS HMCHOJb30BATh I/IH(i)OpMaHI/IIO OHOJIOTUYECKOTO XapakTepa M3 pas3INIHbIX
HCTOYHHUKOB,

® chopmMupoBaTh YMEHHS MTPOTHO3UPOBATH MOCIEICTBHS CBOECH AEATEIHHOCTH IO OTHOIICHHUIO
K OKpYXaroliel cpeqie, COOCTBEHHOMY 3/I0POBBIO; 000CHOBBIBATH M COOMIOAATh MEPhl POPUITAKTUKI
3a00JIEBAHUN;

® chopmMupoBaTh MOHUMAHUE 3HAYMMOCTH JIOCTHKEHUN OMOJIOTHYECKON HAYKU W TEXHOJIOTUH
B TPAaKTHUYECKON JEATENbHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH H
arpoOMOTEXHOJIOTHA.

OcobeHHOCTh dbopMupoBaHUS COBOKYITHOCTHU 3a1a4y U3YYCHHS «buonorumn»
JUIICHCTEMBICPETHETONIPOPECCHOHANTBHOI000pa30BaHUA3aKIIIOUAETCIBHEOOX 0 TUMOCTHPEATTU3ALIUUTIPO
(heccruoHaTbHOMHAIIPABICHHOCTHPEIIAeMbIX 3a/1ady, y4éra ocoOeHHocTel cdepbl AesITeTbHOCTU
OyIyImUX CIEIUaTUCTOB.

B pe3ynbrare ocBOSHUS AUCIUTIIMHBI 00 yJaAIOUTUIICS 0JIKeH 3HATD!

® [IOHMMaHUE€ CTPOEHHUS, MHOT00Opa3usi U OCOOCHHOCTEH KUBBIX CHCTEM pPAa3HOIO YPOBHS
OpraHu3aIH, 3aKOHOMEPHOCTEH MPOTEKaHHUsI OMOJIOTUYECKHX MPOLIECCOB U SBJICHUN B OKPY)KAOLIEH
cpeze, UeI0CTHOM Hay4YHOW KapTHHBI MUPa, B3aNMOCBS3U U B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HaYK;

® TIOHMMaHHWE 3HAYUMOCTU JOCTHXKEHHH OWOJIOTMYECKOW HAyKh U TEXHOJOTHH B
MPAKTUYECKOW JIESITEIbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHH |
arpoOMOTEXHOIOTUH

B pesynbpTaTe 0CBOCHHS TUCIUTUIMHBI 00 YJArOIITUICS H0JI2KEeH YMETh:

® OIIPCACIIATL XUBBIC OOBEKTHI B npupoac; NpoBOAUTH Ha6J'IIOI[eHI/I}I 3a OKOCUCTEMAMU IJId
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BBISIBJICHHSI €CTECTBEHHBIX M AHTPOINOTCHHBIX HM3MEHEHHH, WHTEPIPETUPOBATh PE3yIbTAThI
HaOJIFO JeHUI

® chopMUpOBaTh HABBIKM IPOBEICHUS MPOCTCUITNX OMOIOTHYECKHX SKCIEPUMEHTAIBHBIX
UCCIIeIOBaHMM ¢ COOII0IeHIEM MpaBuil 0€301acHOr0 o0pallieHus: ¢ 00beKTaMHu U 000PYA0BaHUEM;

® JICII0JIb30BaTh I/IH(bOpMaI_[I/IIO OHOJIOTHYCCKOTO XapakTepa U3 pasiIn4HbIX UCTOYHUKOB,

® [IPOTHO3HMPOBATH MOCIEACTBUS CBOCH AEATEIHLHOCTH MO0 OTHOIICHHUIO K OKPY)KaIOIIeH cpeae,
COOCTBEHHOMY 3/I0pPOBBIO; 0OOCHOBBIBATH U COOJIIOIATh MEPhI MPOMUIAKTUKH 3a00IeBaHUN

1.2.2. Ilnanupyemble pe3yJbTAaThl OCBOEHHs O001E00PA30BaATEJbHON JAUCHUIIMHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3Hauenue qucuuruimHa uMmeeT npu popmuposanuu OK u [1K

Koambt IInanupyemMble pe3yJbTaThl 0CBOCHHS JUCHUIIUHBI BKIIOYAIOT
OK 1 Breibupath cnocoObl pemieHus 3aaad  npodeccroHalbHON  AesTeNbHOCTH
MPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM
OK 2 Hcnonp30BaTh COBpEMEHHBIE CpEACTBA IMOWCKA, aHaIM3a M HMHTEpHpeTaIuu

uHpopManuu, W WHPOPMALMOHHBIE TEXHOJOTMH JUISl BBIMOJHEHHS 33134
pohecCHOHANBHOM e TeNIbHOCTH

OK 4 O} dexTuBHO B3auMOIeHCTBOBATh U pabOTATh B KOJUIEKTHBE U KOMaHJIE

OK 7 CopeiicTBOBaTh COXPAaHEHUIO OKPYXKAIOLIEH Cpenbl, pecypcocOepeKeHHUIo,
OPUMEHATh 3HAaHUS 00 W3MEHEHHHM KJMMara, MPHUHIMIBI OepexIUBOro
POM3BOJICTBA, Y(P(PEKTUBHO JACHCTBOBATH B UPE3BBIYAWHBIX CHUTYAIUSIX

[IK 2.3. KonTtponupoBaTe npaBuiia BHYTPEHHETO TPYAOBOIO pacropsiika, TpeOoBaHUI
OXpaHbl TPy/1a, IPOMBIIUIEHHON U MOXapHOH 0€301acHOCTH.




1.2.2. IlmanupyeMblie pe3yJbTaThl OCBOCHUS 001Ie00pa3oBaTe/ibHOH AUCHUIIMHBI B co0TBeTcTBUM ¢ PI'OC CIIO um Ha ocHoBe PI'OC

COO
Kon n Il1anupyeMbie pe3yabTaThl OCBOEHHS AMCHHILIAHDI
HANMEHOBaHHe
‘l’OPM“PyeMHuX O6ume JMCuMILIMHAPHbIE
KOMIEeTeHIH i

OK 01. Beibupats
CIIOCOOBI pelIeHuUs
3a7a4
npodeccruoHaNbHON
JeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTH Tpy/10BOT0 BOCIIUTAHMS
- TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH MAaCTEpPCTBa,
TPYyIOIO0ue;

- TOTOBHOCTb K aKTHBHOH J€ATENHHOCTH TEXHOJOTMYECKOH H

COIMAJILHOW HAIPaBJICHHOCTH, CIIOCOOHOCTh HMHUIIUUPOBATH,

IJIaHUPOBATh n CaMOCTOATCIIBHO BBITIOJIHATH TaKyro
JIeSTeTbHOCTb;
- HHTEepeC K pas3nu4yHbiM cdepam mpodeccuoHaIbHOU

JESTEIIBHOCTH,
OBnajeHne yHUBEpCalIbHBIMM YYEOHBIMHM IO3HABATEIbHBIMU
NEeNCTBUSIMU:

a) 0a3oBble JJOrHYeCKHUe JeHCTBUSA:

- CaMOCTOAITENbHO (HOPMYJIMPOBATh U AKTyaIU3UPOBATh
npo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBII MPU3HAK WX OCHOBAHUS NS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHN S,

- OINpEAeNATh LEIN ACATEIbHOCTH, 3a/aBaTh IapaMeTpbl U
KPUTEPUN UX JTOCTHKEHUS;
3aKOHOMEPHOCTH U

- BBISBJIIATH IMPOTHUBOPCUYHA B

paccMaTpruBACMBbIX ABJICHUAX,

- BHOCHUTb KOPPEKTHUBBI B JI€SITEIBHOCTh, OILICHUBATH
COOTBETCTBUE  pE3YyJbTAaTOB LEJAM, OIEHUBATh PHUCKHU
MOCJIEACTBUN NeITEeTbHOCTH,

- pa3BUBaThb KpPEATHUBHOE MBINUICHUE TMpPU  PELHICHUH

c(OpPMUPOBAHHOCTh 3HAHMM O MECTe W POJU OHUOJNOTHH B
CUCTEME HAy4YyHOro 3HaHMs; (YHKIHMOHAIBHONH TPaMOTHOCTU
YeloBeKa AJIs PEelIeHUs )KU3HEHHBIX MPoOeMm;
chOpPMUPOBAHHOCTh ~ YMEHHUSA  PACKpbIBaTh  COJAEpIKAHHE
OCHOBOIIOJIATAIOIINX OUOJIOTHUYECKUX TEPMUHOB U TOHSITHIL:

JKU3Hb, KJIETKA, TKaHb, OpPraH, OpraHu3M, BUJ, MOIYJISLHUS,

IKOCUCTeMa, OuoleHo3, Ouochepa; merabommsm (oOMeH
BEIICCTB u MIpeBpaICHIEC JHEPTUN), roMeocTas
(camoperynsuus), OMOCHHTE3 Oeka, CTPYKTypHas

OpraHu3aIysl KHUBBIX CHCTEM, JTUCKPETHOCTh, CAMOPETYJISIIHS,
CaMOBOCIIPOU3BEJICHHE (PENPOMYKIIHSI), HACICICTBEHHOCTD,
U3MEHYMBOCTb, DHEPrO3aBHUCHMOCTb, pOCT U pa3BUTHE,
YPOBHEBAsI OpTaHU3AIIHS;

c(hOpMUPOBAHHOCTh  YMEHHS

OCHOBOIIOJIararommux OMOIOTMYECKUX TeOpI/IfI N THUIIOTE3!:

pacKpbIBaTh  COJEPIKAHHE
KJIETOYHOW, XPOMOCOMHOM, MYTAIlMOHHOMW, 3BOJIIOIIMOHHOM,
MPOUCXOK/ICHUS )KU3HU U YETIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH OCHOBOIIOJIATAIOIIHE
Ounosorudeckune 3akoHbl U 3akoHoMmepHocTH (I'. Mennens, T.
Moprana, H.W. BaBunoBa, 3. I'ekkens, ®. Mromiepa, K.
bapa), rpaHuIel UIX TPUMEHUMOCTH K KUBBIM CUCTEMAM;
MpUOOpeTeHne ONbITa TPUMEHEHHUS] OCHOBHBIX METOJIOB
Hay4YHOTO OnooTHN:
HaOIOJIEHNUST W ONHUCAHUS JKUBBIX CHCTEM, IPOIIECCOB M

IIO3HAaHMH, HCIOJIB3YEMBIX B




YKU3HEHHBIX TIPO0JIeM

0) 0a30BbIe HccC/Ie0BATEIbCKHE TeCTBHS:
- BJIAJETh HABBIKAMU  Yy4EOHO-HCCIIEOBATEILCKOH U
MPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3peIIeHUs mpooIiem;

- BBISIBIISITh NPUYHHHO-CJICICTBCHHBIC
aKTyaJIH3UpOBaTh 3ajady, BBIABUIaTh THIIOTE3y €€ PELICHHUS,
HaXOJUTh  apryMeHTBhl  JUIS  JIOKa3aTelIbCTBA

YTBEPKACHUI, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

CBA3HU u
CBOHX

- AHaIM3MPOBATH IIOJIYYCHHBIE B XOJE€ pELICHUA 3a1adu
pe3yabpTaThl, KPUTHYECKH OLICHMBaTh HUX JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSAX;

- yMEThb
IPAaKTUYECKYIO 00JIACTH KU3HEIEATEIbHOCTH;

- yYMETb HUHTErpUpPOBaTh 3HAHUSA M3 Pa3HBIX MPEAMETHBIX

obnacreii;

NNEPCHOCUTL 3HAHWUA B  IIO3HABATCIbHYIO U

- BbIJIBUI'aTb HOBBIC HACH, IIPpCAJjIaraTb OpPUIMHAJIbHBIC
MoAXO0AblI 1 PCHICHUA,

- CIIOCOOHOCTh MX HCHOJb30BAHUS B I103HABaTEIbHOM U
COLIMAIBHON MTPAKTHUKE

ﬁBHCHHfI; opraHuMzaliu W MPOBCACHUA OMOJIOrHYECKOTO
OKCIICPUMCHTA, BBIABHXCHUA THUIIOTE3, BBISIBJICHHUA
3aBUCHUMOCTH MCKOY HCCIICAYyCMbIMU BCJIMYHUHAMMU,

OOBSICHEHUS TIONYYEHHBIX Pe3ylIbTaTOB U (HOPMYIHPOBAHUS
BBIBOJIOB C MCIIOJIb30BAaHUEM HAYYHBIX IOHATUH, TECOPUM H

3aKOHOB;
cOpPMUPOBAHHOCTh ~ YMEHHsSI  BBIIEIATH  CYILECTBEHHBIC
OpU3HAKW BHUPYCOB, KJIETOK MPOKAPHOT M  DYKAPHUOT;

OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHu3MOB, BHUJIOB,
OMOreoIIeHO30B U JKOCHCTEM; OCOOEHHOCTH IIPOIIECCOB
oOMeHa BEHIECTB U TMPEBPAIICHUS DJHEPrUU B KIETKE,
(hoToCHHTE3a, TUTACTUYECKOTO M JHEPreTUYECKOro OoOMeHa,
XEMOCHHTE3a, MUTO03a, Mei103a, OIIOJ0TBOPCHHUS, PA3BUTHUS U
Pa3MHOXKCHUS, WHIWBUAYAILHOTO pa3BUTHS  OpraHu3Mma
(oHTOreHe3a), OOpbOBI 3a CYLIECTBOBAaHHE, ECTECTBEHHOIO
orbopa, BU000pa30BaHusl, PUCTIOCOOTICHHOCTH OPraHU3MOB
K cpeae OOWTaHWS, BIUSHUS KOMIIOHCHTOB JKOCHUCTEM,

AQHTPOIIOTEHHBIX ~ M3MEHEHHM B  JKOCHCTEMax  CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB M MPEBPAILICHHE YHEPTUU B
o6uocdepe;

c(hOpMUPOBAHHOCTh YMEHHS PEIIaTh OMOJOTUYECKHE 3a]1auH,
COCTABJISITh TE€HOTHUIUYECKUE CXEMbl CKpPELIMBAHUS IS
pa3HbIX THUIIOB HACJIEIOBaHUS IPU3HAKOB Y OPraHU3MOB,
COCTAaBJISITh CXEMbl IIEPEHOCAa BEHIECTB M DSHEPrUU B

OKOCHUCTEMAX (I_ICHI/I IIUTaHus, IMUIICBLIC CCTI/I)

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
cpencTBa

ITOMCKa, aHaJIu3a U
WHTEPIPETAINH

B 00.1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS:
- c(OpMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOU

KYJIBTYP,
MECTa B

IMPAKTHUKH, OCHOBAHHOTI'O Ha
CHOCO6CTBYIOH.IGFO OCO3HaHHUIO

HOJUKYJIBTYPHOM MHUDE;

JIMajiore
CBOECTO

chOpMUPOBAHHOCTh ~ YMEHUH  KPUTHYECKH  OICHUBATH

nHGOpMALMI0 OHOJIOTMYECKOTO COAEPKAHUS, BKIIOYAIONIYIO
NICEBJJOHAyYHblE  3HaHMS W3  Pa3IMYHBIX  HCTOYHHMKOB
(cpenctBa MaccoBoM  HMH(pOpMaIUH,
MaTepualbl);  MHTEPIPETUPOBATH

COBPCMCHHBIX HCCIeNOBaHUM B

Hay4YHO-TIONYJISIPHBIE
9THYECKHE  ACIEKTBI

OHMOJIOTHH, MEIUIINHE,




uHpopmanuu, u
UH(POPMALMOHHbIE
TEXHOJIOTUH TSI
BBITIOJIHEHUS 3a/1a4
npodecCuOHATBHON
JeSITeIbHOCTH

- COBEpLICHCTBOBAHUE SI3BIKOBOM U YMUTATEIIBCKOW KYJBTYpPbI
KAaK CpEACTBA B3aUMOJCUCTBUS MEXKIY JIIOJBMHU U IIO3HAHUS
MUpa;

- OCO3HaHWE LICHHOCTH HAy4YHOH IEATEIbHOCTH, FOTOBHOCTH
OCYIIECTBIIATh
JEeSATEIIBHOCTh MHIMBUYaIbHO U B IPYIIIIE;

IPOEKTHYIO u UCCIIEI0BATEIbCKYIO
OBnajgeHue yHUBEpCalbHBIMM Yy4EOHBIMHM IO3HABATEIbHBIMU
NEUCTBUSIMU:

B) padoTta ¢ undopmanmeii:

- BIIJIETh HABBIKaMH TOTY4EHUSI HHPOPMALUU U3 UICTOYHUKOB
pPa3HbIX THIIOB,
aHalM3, CHCTEMATH3alMI0 W HWHTEPHpEeTanuio HHGOpMaIHU

CaMOCTOSITENIbHO ~ OCYIIECTBIISATh  IOUCK,
pa3IMYHbIX BUJOB U (DOPM IMPE/ICTABICHHUS,

- CO3/1aBaTh TEKCThl B Pa3IMYHBIX (opmarax C ydeTom
Ha3Ha4YeHHUs MHQPOpPMAIMU M ILENEBON ayAUTOPHH, BBHIOHpas
ONTUMATIbHYIO (POPMY IIPEICTABICHUS U BU3YyaTH3aIUH;

- OIICHUBATh JIOCTOBEPHOCTH, JIESTHTUMHOCTh HH(POPMAILINH, €€
COOTBETCTBUE MPABOBBIM U MOPAIbHO-ITHUYECKUM HOpPMaM;

- HCII0JIb30BaTh cpeicTBa UH(pOPMAITMOHHBIX u
KOMMYHHKAITHOHHBIX TEXHOJIOTUH B PENICHHH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U

TpeboBaHU

OpraHn3allOHHBIX 3aga4 C

coOJIroIeEHNEM TEXHUKU

6630HaCHOCTI/I, TUTHCHBI, pecypcoc6epe>KeHI/I${, MMPpaBOBLIX H

3PrOHOMUKH,

9TUYCCKUX HOPM, HOpM HH(I)OpMaHHOHHOﬁ 6C3OH8.CHOCTI/I;

- BJIaJICTh HAaBBIKAMH PACMO3HABAHMS U 3aIUTHl HHPOPMAIIHH,
nH(GOPMaIIMOHHON 6€30MaCHOCTH JTUYHOCTH

OMOTEXHOJIOTHH;, PACCMATPUBATh TIIO0ATBHBIC SKOJIOTHYCCKHE
npoOJIeMBl COBPEMEHHOCTH, ()OPMHUPOBATH 1O OTHOIICHHIO K
HUM COOCTBEHHYIO MO3HUIIUIO;

COOCTBEHHBIE
OCHOBE

c(OpPMUPOBAHHOCTh  yMEHUU
YCTHBIC  COOOIICHHsS  Ha
Ouosornyeckoit MHGOPMAMU W3 HECKOIBKUX HCTOYHHKOB,

I'paMOTHO HCIIOJIB30BATH MTOHATHHHBIN alrrapar ouoaoruu

CO31aBaThb
IINCbMCHHBIC n

OK 04. DddexTuBHO
B3aUMOJIEMCTBOBATE
u

pabortath B

KOJIJICKTUBE U
KOMaHAC

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CaMOCTOSITETBHOCTH H
CaMOOITPEETIEHHUIO;

-OBJIaJICHHE HaBBIKAMH y4e0HO-UCCIIeI0BATEILCKOM,
MPOEKTHOMW M COLIMAIbHOM AEATEIbHOCTH;

OBJajgenue

YHuBEpCaJdbHBIMU KOMMYHUKATUBHBIMHA

HpI/IO6pCTCHI/IC OIllbITa MNPUMCHCHHA OCHOBHBIX MCTOIOB
Hay4YHOTI'O IIO3HAaHMH, HCIOJIb3YCMBbIX B OHOJIOTUU:
Ha6J'IIO}IeHI/I$[ N OIHCaHUA XKHUBBIX CHUCTEM, IIPOLECCOB H
HBHCHHﬁ; opraHuzaliu U1 MPOBCACHUA OHOJIOTUYECKOTO
OKCIICPUMCHTA, BBIIBHKCHUA THUITIOTE3, BBISABJICHUS




AeCTBUAMMU:

0) COBMeCTHas 1eSITeJIbHOCTD.

- MOHMMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJHOW U
MHAMBUAYaJIbHON padoThI;

- IIpUHHUMATb e COBMECTHOH JCATCIIBHOCTH,
OpPraHru30BbIBATH KW  KOOPAWMHHUPOBATDH HCP'ICTBHH nmo €€
JOCTHIXKCHHIO: COCTaBJIATH IIJIaH HCﬁCTBHﬁ, pacrapeacisiTb

pPOJM C y4EeTOM MHEHMH Y4YaCTHUKOB OOCYXJaTh PE3yJIbTAThI
COBMECTHOH paboTHI;

- KOOPIWMHHMPOBATH W BBHIIOJHATH paboOTy B  YCIOBHSX
peayIbHOTO, BUPTYaJIbHOI'O u KOMOMHHMPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYHICCTBJIATH IMO3UTHUBHOC CTPATCTUYCCKOC IIOBCACHHC B

pa3MYHBIX  CUTyalusX, MPOSIBISATH  TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIMATHBHBIM

OsBaagenue YHHMBEPCAJIbHBIMH peryisiTUBHbIMH
JelCTBUSIMU:

) NPUHSITHE Ce0s U APYTUX JIO/IE:

- INPUHUMATh MOTHMBBI M apryMEHTBl APYIHX JIOAEH IpHU
aHaJIU3€ Pe3yJbTaToOB JEATEIILHOCTH;

- IPU3HABaTh CBOE MIPaBO U MPABO APYTHUX JIOJIEH Ha OIIMOKY;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH JPYTrOro
YeJI0BEKa

3aBUCUMOCTH MEXIY  MCCIELYEeMBIMHU BEJIMYUHAMU,
OOBSICHEHUS TIONYUYEHHBIX Pe3yiIbTaTOB U (HOPMYIMPOBAHUS
BBIBOJIOB C MCIIOJIb30BAaHUEM HAYYHBIX IOHATUH, TEOPUM H
3aKOHOB

OK 07.
CopelicTBOBaTH
COXpaHEHHIO
OKpPY’KaIOILIEeH
cpenpl,
pecypcocOepexeHn
tO,

MPUMEHSTH 3HAHUS
00

B 00.1acTH 3K010rH4€CKOT0 BOCIIUTAHMS S

- c(OPMUPOBAHHOCTH IKOJIOTUYECKOW KYIbTYphI, TOHUMAHUE
BIMSHUS  COLMAJIBHO-D)KOHOMHUYECKHMX  MPOLECCOB  HA
COCTOSIHHE TPUPOJHOM W COUMAIBHOM CpeIbl, OCO3HAHUE
r100aTBbHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIeM;

- IUIAHUPOBAHUE U OCYILECTBIEHUE JEUCTBUN B OKPYKAIOIIEH
cpelne Ha OCHOBE 3HAHMUA MeJled YCTOMYMBOIO DPAa3BUTHS

YCIO0BCYCCTBA,

c(OpPMUPOBAHHOCTh YMEHUSI IPUMEHAThH MOJIyY€HHBIE 3HAHUS
JUIsL OOBSICHEHHSI OMOJIOTMYECKUX MPOLECCOB U SIBJICHUM, JUIs
MPUHATHS IPAKTUYECKUX PELIEHUI B MIOBCEAHEBHON KHU3HU C
nuenblo obecrieueHus: 0€30MAaCHOCTH CBOETO 3JI0pOBbA U
30pPOBbSl  OKPYKAIOIUX JIIOJEH, COOMIONEHUS 370pOBOIO
oOpa3a >KU3HHU, HOPM I'PaMOTHOT'O MOBEJIEHUS B OKpYKarolien
MIPUPOJHON cpene; IIOHUMAaHNE HE0O0X0IMMOCTH
WCIIOJIb30BAHUS JTOCTHKEHHI COBpEMEHHOW OHOJOTUU U




U3MEHEHUU KJIMMaTa, | aKTUBHOE  HEMPUSATHE  JCWCTBHM, TNPUHOCIIIAX  Bpea | OMOTEXHOJOTUH AJIsl pallMOHAIBHOTO MPUPOIOIIOIb30BAHUS
HPUHITUIIBI OKpYXKarolleH Cpese;
OepexIBOro - YMEHHE MPOrHO3MPOBATH HEOIATONPUITHEIE SKOJIOTHIECKHE
MIPOU3BO/ICTBA, . .
MOCIIEACTBHS TPEIPUHUMAEMBIX JIEHCTBUH, MpPEeAOTBpaIlaTh
3 dexTrBHO
JIEUCTBOBATH X,
B Upe3BbIYANHBIX - paclmMpeHHe ONIbITa  JCATEIBHOCTH  JKOJOTHYECKON
CUTYaIUAX HaIpaBJICHHOCTH;
- OBIQJCHHE  HAaBBIKAMH  Y4€OHO-HCCIIEIOBATEIBCKOM,
MIPOCKTHOM M CONMATILHOM IS TEIIbBHOCTH
K 2.3 -c()OpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, STHYECKOTO -c)OPMUPOBAHHOCTh 3HAHWK O MECTE W POJIA OWOJIOTUU B
Kontpomuposats HOBEICHHUS CHUCTEME HAy4YHOIO 3HaHUs; (DYHKIIMOHAJILHOH TPaMOTHOCTH
paBUIIa - CTIOCOGHOCTD OTEHHBATH CHTYAIHIO H IPHHUMATH YeIIOBEKa JJIs PEIICHUS )KU3HEHHBIX MPOOIeM
BHYTPEHHETO - c(opMUPOBAHHOCTh YMEHHUS PACKPBIBATh COJCP)KAHUE
OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH HA MOPATHHO- .
TPYIOBOTO OCHOBOTIOJIATAIOMIUX OUOJIOTHYECKUX TEPMUHOB W TTOHSTHIA:
HPaBCTBEHHBIC HOPMBI U IICHHOCTH
pacnopsizika, PaBCTBCHHBIC HOP LICHHOC JKU3Hb, KJIETKA, TKaHb, OpraH, OPraHU3M, BHJ, IOIYJISIHS,
TpeOOBaHUIT OXpaHBI - COPMHUPOBAHHOCTE KOIOTHYECKOH KYIbTYPBL, MOHUMAHHUE | skocucTema, GHOIEHO3, ouocdepa; meraboausm (oOMeH
Tpyaa, BJIMAHUA COLUAIIBHO-OKOHOMHWYCCKUX IMTPOICCCOB Ha BECIIIECTB u peBpalICHUC 3Hepr1/11/1), roMeocTas
IPOMBILIIEHHOHN U COCTOSTHUE MPUPOJHON U COIUANBHOMN Cpefibl, 0CO3HAHUE (camoperynsuus), OnocuHTE3 Oeika, CTPYKTYypHast
MOKapHOU rI100aTbHOTO XapaKTepa IKOJIOTHUECKUX MPOOIeM OpTraHMU3aIMs KUBBIX CHUCTEM, TUCKPETHOCTh, CAMOPETYIISIIHS,
0€30MacHOCTH. CaMOBOCIIpOU3BeIeHNE (PENPOaYKIHs), HACIEACTBEHHOCTD,

- INTAHAPOBAHUE U OCYLIECTBICHUE IEUCTBUI B OKPYKAOIIEH
Cpelie Ha OCHOBE 3HAHMS LEJIEH YCTOMYMBOrO Pa3BUTHUSA
4yeJ0BeYecTBa

- aKTUBHOE HENPUATUE ACUCTBUM, IPUHOCAIINUX BPE
OKpY>Karollen cpene

- paCLIMPEHUE OIBITA AEATEIBHOCTU YKOIOTUYECKON
HaIPaBJICHHOCTH

- BBIABJIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUUS B
paccMaTpuBAEMBIX SIBICHUAX

- BHOCUTb KOPPEKTHBBI B I€ATEIIBHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LESAM, OLICHUBATH PUCKH
MOCJIENCTBUU IEITEILHOCTU

-YMETb [IEPEHOCUTh 3HAHUSI B [IO3HABATEIBHYIO U

U3MEHYUBOCTh, DHEPrO3aBHUCHMOCTD,
YpPOBHEBAsI OpTaHU3AIIHS

- ¢(hOpMHPOBAaHHOCT, YMEHHS BBIACIATh CYIICCTBEHHBIC
IIpU3HAKUM BUPYCOB, KIETOK IIPOKAPUOT U  DYKApPHUOT;
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OMOTeOIIeHO30B U JKOCHCTEM; OCOOEHHOCTH IIPOIIECCOB
oOMeHa BEIIECTB M TMPEBpAIlllEcHUs DSHEPrUd B KIETKE,
(boTocuHTE3a, IIACTUYECKOTO M IHEPreTUYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOIOTBOPCHHMS, PA3BUTHUS U
paSMHO)KeHI/If{, I/IH)II/IBI/I,Z[yaJ'IBHOFO pa3BI/ITI/I5{ OpFaHI/ISMa
(oHTOTECHE3a), OOpPHOBI 3a CYIIECTBOBAHHWE, €CTECTBEHHOTO
otOopa, BUI000pa30BaHUs, MPUCTIOCOOTIEHHOCTH OPTaHU3MOB
K Cpeac OGI/ITaHI/IH, BIWAHHA KOMIIOHCHTOB JOKOCUCTEM,
aHTpOHOFCHHBIX I/IBMGHeHI/Iﬁ B JKOCUCTEMaAX CBO@ﬁ

pocT u  pa3BUTHC,




NPAaKTUYECKYIO 00JIACTH KU3HEIEATEILHOCTH
- OLIGHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh HH(POPMALIUH, €€
COOTBETCTBUE IIPABOBBIM ¥ MOPAJIbHO-3TUYECKUM HOpMaM

MECTHOCTH, KPyrOBOPOTa BEILECTB U MPEBPAILEHUE YHEPTUH B
ouocdepe

- cOpMHUPOBAHHOCTb YMEHHSI TMPUMEHATH MOJy4YEHHBIC
3HaHUS NI OOBSCHEHUS OMOJOTHYECKHX IPOILIECCOB |
SBIICHUM, [N TPUHATUS TNPAKTUYECKUX  pEHIeHWH B
MOBCETHEBHON JKU3HU C IETbI0 O0ecreueHus: 0e30MacHOCTH
CBOETO 3JIOPOBbS M  3JI0POBbS  OKPYXKAIOIIUX  JIIOJCH,
cOONIOAICHHST 3I0POBOTO 00pa3a >KW3HH, HOPM TI'PaMOTHOTO
MOBE/ICHUsI B OKPY’KalOLIel MpUPOJHON cpene; MOHUMaHHE
HEOOXOIMMOCTH HCIOJIb30BAaHUS JOCTHKCHHI COBPEMEHHOM
Ouojoru U OMOTEXHOJNIOTMHA AN PaldOHAIBHOTO
IPUPOJIOTIONB30BAHUS

- cOPMHUPOBAHHOCTb YMEHHH KPUTUYECKH OIICHUBATH
UH(POPMAITUIO OMOJOTHYECKOTO COJIEPIKAHUS, BKIIOYAIOIIYIO
NICEBJAOHAYYHBIE 3HAHUA U3  PA3NIUYHBIX  HCTOYHUKOB
(cpeacTBa MaccoBoM HMHGpOPMAIlUHA, HAYIHO-TIOMYJISPHBIC
MaTepuanbl);  HUHTEPIPETUPOBATH  ATHUECKHE  ACHEKTHI
COBPEMEHHBIX HCCJICIOBAaHUN B OWOJIOTHH, MEIUIMHE,
OMOTEXHOJIOTHH, PACCMATPUBATh IIOOAIBHBIC SKOJIOTHYCCKHE
npo0OJieMbl COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOIICHHUIO K
HUM COOCTBEHHYIO TTO3UIIHIO




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJLHON JUCIIUTLIMHBI

2.1. O0beM QMCHUIIMHBI U BHAbI YU4eOHOI padoThl

Buna yueOHoii padboThl O0bem B yacax
O0beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIJIMHBI 72
OcHoBHoOE cojiepKaHue 12
BT. U..
TEOpeTUIEeCcKoe o0ydeHne 40
NPaKTUYECKHUE 3aHATHS 30

B T.4. IPOo(ecCHOHAILHO-OPUEHTHPOBAHHOE COAepP KAHUE 8
1a00paTOPHBIE 3aHATHS 4
KOHTPOJIbHAs paboTa 6
IIpomeskyTouHas arrecTauus (3a4er) 2




2.2. TemaTn4yecKuii IJIaH U cOePKAHUE TUCHUILINHBI

HaumeHoBaHue Conep:xkanue y4eOHOro MaTepuasa (0CHOBHOE M MPO(decCHOHAILHO-OPHUEHTHPOBAHHOE), Oo0bem | @opmupyembie
pa3iesioB U TeM JabopaTopHbIe U NPAKTHYeCKHe 3aHATHS YacoB | KOMIIeTEHUMH
1 2 3 4

Pasznea 1. KiteTka — cTpYKTYPHO-(PYHKIMOHAJIbHASI € IMHUIIA )KUBOT 0 18
Tema 1.1. OcHoBHOe coJepKaHue 2 OK 2
Buosorus kak CoBpeMeHHbIE OTPACJH OHMOJIOrMYECKUX 3HAHWI. CBI3p OMOJIOTMM C JPYTUMH HayKaMu: OHOXHMHS,
Hayka. O0mas Oouodusuka, OmoHuKa, reHoreorpadus u ap. Ponb u mecto Ouonmoruu B (pOpPMHUPOBAHUH COBPEMEHHOM
XapaKTepPUCTHKA HaY4YHOH KapTUHBI MHpa. Y POBHU OpraHu3aly *uBoi Marepuu. OO11ast XapakTepUCTHKA )KU3HU, CBOMCTBA
JKU3HU JKUBBIX CUCTEM. XMMUYECKUN COCTAB KJIETOK
Tema 1.2. OcHOBHOe cojJiep:KaHue 2 OK-1
CTpyKTypHO- Knerounass teopusi (T. IlIBann, M. Illiaeiinen, P. BupxoB). OCHOBHbIE MOJIOKEHUS COBPEMEHHOMH OK-2
(pyHKUMOHAJILHASL | KJIETOYHOM TeOopuHM. THUIBl KIETOYHOW OpraHu3aliu: MPOKAPUOTHYECKUM U IyKapUOTHYECKUU. OK -4
opraHu3anms OpnHOKIJIETOUHBIE M MHOTOKJIETOYHBblE OpraHu3Mbl. CTpoeHHE NpOoKapuoTH4eckon KieTku. CrpoeHue
KJIETOK DYKapHOTHYECKOM KIeTKH. Heknerounsie popmbl )KU3HU (BHPYCHI, OakTeprodarn)

IIpakTH4eckne 3aHATHA: 4

1 Jla6opatopuasi padora 1 CrtpoeHue KJIeTKH (pacTeHHs, KUBOTHbIe, I'PUObI) M KJETOYHbIE

BKJIIOYEHHS (KPaxMaJl, KApOTHHOHUABI, XJI0POILIACTBI, XPOMOILIACTHI).

[TproOpereHue onbITa NPUMEHEHHS] TEXHUKH MUKPOCKOIIUPOBAHUS TIPU BBINOJIHEHUHN J1a00paTOPHBIX paldoT.

[ToaroroBka MHKpoOIIpenapaTtoB, HAaOIIOJEHHE C IMOMOIIbI0 MHKPOCKOIIA, BBIBICHHE DPA3IUUMA MEXIY

U3y4aeMbIMH 00bEeKTaMH, (HOPMYIHPOBAHHE BHIBOIOB

2 BupycHble U OakTepuajbHble 3a0oJieBaHus. OOIIMEe NPUHLMIBI HCIOJb30BAaHUS JIEKAPCTBEHHBIX

BeniecTB. OCOOEHHOCTH MPUMEHEHHSI aHTUOMOTUKOB. [IpesicTaBieHne yCTHBIX COOOIIEHUH C pe3eHTauei,

IIOIFOTOBJIEHHBIX 110 NIEPEYHI0 HCTOYHUKOB, PEKOMEHIOBAHHBIX ITPENOJaBaTelIeM
Tema 1.3. OcHOBHOe co/iep:KaHue 2 OK-1
CrpykTypHO- XpomocomHass Teopusi T. Moprana. CrtpoeHne XpoMocoM. XPOMOCOMHBI HabOp KIETOK, OK -2
(pyHKIMOHAJIbHBIE | TOMOJOTHYHBIE M HErOMOJIOTUYHBIE XPOMOCOMBI, TalUIOMAHBIA U AMIUIONJHBIN HaOop. HyknenHoBble
(hakTops! kucinotsl: JIHK, PHK Haxoxnenue B kieTke, UX cTpoeHue M (QyHKIUMH. MaTpUUHbIe MPOLECCHl B KIETKE:
HACJIeICTBEHHOCTH | peruidkanums, OnocunTes 6enka, pernapamus. [ eHeTHueckuil Ko 1 ero CBoicTBa

IpakTHYecKne 3aHATHS: 2

3PemieHue 3aa4y Ha ompeejieHHe MOCTeI0BATEILHOCTH HYKJIEOTHI0B, AMHHOKHCJIOT B HOpMEe H B

cy4yae H3MEHeHHs Mocje0BaTeabHOCTH HyKaeoTuaos JHK
Tema 1.4. OcHOBHoOe€ cojep:KaHue 2 OK -2




OO0MeH BelIeCcTB U
npeBpalleHue
JHEPrUM B KJIETKe

IlonsitTue MeTad0M3M. ACCUMWIAIUSA U ITUCCUMHJIALMS — JBE CTOPOHBI MeTabonm3Mma. Tumbsl oOMeHa
BEIIIECTB: aBTOTPO(HBIN U TeTepoTpOoHBIH, a3poOHbIi 1 aHa’poOHbId. [TnacTruueckuii ooMeH. PoTocHHTES.
XeMOCHHTE3

Tema 1.5. OcHOBHOe coJiep:KaHue 2 OK -2
Ku3HeHHBIH MUK Kierounblii nukj, ero mepuoabl. MUTO3, €ro CTaAuu M MPOUCXOAIIME Tpolecchl. buonornueckoe OK -4
KJIeTKd. Murtos. 3Ha4YeHue MUTO3a. Meno3 u ero craguu. IloBenenne xpomocom B Meniose. Kpoccunrosep. buonornuecknii
Meiio3 CMBICJI Mel03a
[IpakTuyeckue 3aHATHSA 2
4 KontpouabHas padora «MoJieKyJIIpHbIH YPOBEHb OPraHU3alUH KUBOT0»
Pa3nen 2. Ctpoenue u QyHKIMH OPraHu3mMa 20
Tema 2.1.Ctpoenue | OCHOBHOe COiep:KaHNeE 2 OK -2
OpraHu3Ma MHorokjieTouHble OpraHu3mbl. B3anMOCBSi3b OpPraHoB M CHCTEMBI OPraHOB B MHOTOKIETOYHOM OK-4
opranusme. ['omeocTas opraHusMa 1 ero rnojAep>kaHue B MPOIECCe KU3HEACATEIbHOCTH
Tema 2.2. OcCHOBHOe co/Iep:KaHue 2 OK-2
Dopmbl @opMbl pa3MHOKEHHSl OPraHU3MOB. becrmoioe u TMOJIOBOE pa3sMHOXKEHHE. Buael Gecrosioro
Pa3MHOKeHUs pazmHoxenus. [lonoBoe pazmHokenue. ['amerorenes y xuBoTHbIX. Criepmarorenes u oorenes. CTpoeHue
OpPraHu3MoB TMIOJIOBBIX KJIETOK. OTUIOJOTBOPEHUE
Tema 2.3. OCHOBHOE co/Iep:KaHue 2 OK-2
Omnrorene3 NupuBuayanbHoe pa3BUTHE OPraHM3MoOB. DOMOpuorenes u ero craauu. [locTamMOpruoHANBHBIN MEepHO/I. OK-4
pacTeHuid, Craguu TOCTAIMOPHUOHAILHOTO PA3BUTHS y JKUBOTHBIX W dYelloBeKa. [IpsiMoe W HempsiMoe pa3BUTHE.
JKHBOTHBIX U buonornueckoe crapenue u cMepTb. OHTOT€HE3 PaCTCHUI
yeJioBeKa
Tema 2.4. OcHOBHOe co/iep:KaHue 2 OK -2
3aKkoHOMepHOCTH OcHOBHbIEe NOHATHS TeHEeTHMKHM. 3aKOHOMEpPHOCTH oOpa3oBaHusi ramer. 3akoHsl [. Mennens OK -4
HacJieJ0BaHUs (MOHOTMOpUTHOE U TONUTUOPHIHOE CKpeliBaHue). BzanMmopaeiicTBre reHoB
IMpakTuyeckue 3aHATHSA 2
SPemenue 3aga4 Ha ompejejieHHe BEPOATHOCTH BO3HMKHOBEHHSI HAC/IECTBEHHBLIX MPHU3HAKOB IPHU
MOHO-, -, TOJIATHOPUIHOM ¥ aHATU3UPYIOMIEM CKPEIIMBAHWU, COCTABICHHE TCHOTHUITMYECKHX CXEM
CKpEIIMBaHUS
Tema 2.5. OcHOBHOe co/Jiep:KaHue 2 OK-1
CuenjieHHoe 3akonbl T. Moprana. CuenjeHHOe HacleIOBaHHE TEHOB, HapylleHHe clerseHus. HacnemoBaHue OK -2
HacJieJ0BaHHe MIPU3HAKOB, CICTICHHBIX C MTOJIOM
NPU3HAKOB IIpakTuyeckue 3aHATHSA 2
6Pemienne 3aa4 Ha omnpeaejeHHe BePOSITHOCTH BO3HUKHOBEHHS HACJEACTBEHHBIX MPU3HAKOB IIPH
CIIETUICHHOM HACJIEIOBAHUH, COCTABJICHNE TeHOTUITMYECKUX CXEeM CKPEIINBAHUS
Tema 2.6. OCHOBHOe co/iep:KaHue 2 OK-1




3aKOHOMEPHOCTH N3MeHYnBOCTH, NPU3HAKOB. BHabl W3MEHYMBOCTHU: HACJIEACTBEHHAs M HEHACJEACTBEHHas. 3aKOH OK -2
H3MEHYMBOCTH TOMOJIOTUYECKUX PsIoB B HacieacTBeHHoW wu3MmeHunBoctu (H.M. BaBwiioB). Myrtanmonnas Teopust OK-4
M3MEHYMBOCTH. Buapl Myrauuii ¥ nNpuyYMHbl UX BO3HUKHOBeHUs. Kapuortun uyenoBeka. HacnencrBeHHsbie
3a0o0yieBaHUs 4elnoBeka. ['e€HHBIE W XPOMOCOMHBIC OOJE3HHW dYelOBeKa. bOoJIe3HH ¢ HAaCJIeICTBEHHOM
MIPEAPACIIONIOKEHHOCTHI0. 3JHAYEHNE MEIULIUHCKON T€HETUKU B IIPEIOTBPAIICHUH U JICUEHUH T€HETUYECKUX

3a00JIEBaHUI YeJIOBEKA

IIpakTH4eckune 3aHATHSA 4

7/Pemienne 3aiay Ha oOmNpelejieHHe THIA MYTAUMH NPH IepeJaye HAaCJAeACTBEHHBIX INPH3HAKOB,

COCTaBJICHUE T€HOTUITNYECKUX CXEM CKPEIIMBAHUSA

8KontpoabHas padora «CTpoeHHe U GYHKIIUH OPraHU3Ma»
Pa3nen 3. Teopusi 3BoJIonnu 6
Tema 3.1. Uctopusi | OCHOBHOe co/iep:KaHHe 2 OK -2
IBOJIIOLIHOHHOIO [Tepssie 3Bomronmonnbie koHuenmu (K.b. Jlamapk, XK.JI. broddon). OBomonuonnas teopus Y. JapBuna. OK-4
y4eHHusl. CuHreTnyeckass TeOpusi 3BOJIOLUMU U €€ OCHOBHbIE NOJOKeHUsA. Mukpossomouus. llonmynsuus kak
Mukpo3Bosonus | dIEMEHTapHas EAMHHIIA SBOMIONUH. ['eHeTHMYeCcKWe OCHOBBI HJBOJIONUU. OJIeMEHTapHble (HaKTOPbI

sBoJroNMH. EcTecTBeHHBI 0TOOp — Hampasisitonuii (hakrop 3Bomonuu. BumoodpazoBanue Kak pe3ysbTaT

MUKPO3BOJIIOLUU
Tema 3.2. OcHOBHOe co/iep:KaHue 2 OK -2
MaxkposBomouns. | Makpossomouusa. PopmMbl U OCHOBHblE HampasieHuss Makpossomonuu (A.H. Cesepuos). Ilytu OK -4
Bo3HukHOBeHHE H | OCTIKEHUs1 Onosnorudeckoro nporpecca. Coxpanenue 6uopasHoodpasus Ha 3emiie.
pa3BUTHE JKHU3HH ['unoTe3bl ¥ TeOpUM BO3HMKHOBEHMS >XKM3HM Ha 3emiie. [losiBleHne mepBBIX KIETOK M HMX HBOJIIOLMSL.
Ha 3emJie [Tpokapuotsl u dykapuoThl. IIponcxoxkaeHne MHOTOKJIETOYHBIX OpraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX

1IapPCTB FYKapUoT
Tema 3.3. OcHoBHOE coaepKaHue 2 OK -2
IIpoucxoxaennede | AHTporosoruss — Hayka o yesnoBeke. CucTemMaTHueckoe IOJIOKeHHE ueroBeka. CXOJICTBO M OTJIMYHUS OK-4
JIOBEKA — 4eJI0BEKA C )KUBOTHBIMUA. OCHOBHBIE CTaIUU aHTPOIIOT€HE3a. DBOJIIOLNS COBPEMEHHOTI'O YEJIOBEKaA.
aHTpOIOreHe3 UYenoBeueckue packl U UX €IMHCTBO. BpeMst v myTH pacceneHus yenoBeka no mianere.llpucnocobieHHOCT

4eJI0OBEKA K Pa3HBIM YCIOBUSIM CPEbl
Pa3nea 4. Ikosnorus 18
Tema 4.1. OcHoBHOE coaepKaHue 2 OK-1
JKoJI0rHYecKHue Cpenpl oOMTaHUSI OPraHU3MOB: BOJIHAs, HA3EMHO-BO3/1yIlIHAs, TIOUYBEHHAs, BHyTpUOpranu3MeHHas. Ou3uko- OK-2
(akTophI M CpeAbl | XUMHYECKUE OCOOCHHOCTU cpesl OOUTaHUsl OpraHu3MoB. [Ipucrnoco6sieHust OpraHu3MoB K KHU3HH B Pa3HbIX OK -7
JKM3HU cpenax. [lonstue »skonorumueckoro ¢akropa. Knaccudukanusa oskonornyeckux ¢axropon. I[IpaBuio

muHuMyma FO. JIn6uxa. 3akon TonepantHoctu B. Illendopaa
Tema 4.2. OcCHOBHOE co/iep:KaHue 2 OK-1
Honmyasinus, DKoJioTHYecKasi XapakTepHCTHKa BUAA M MONYJISIUU. OKOJOTMYecKas HHIIA BHJA. OJKOJIOTHMYECKHE OK -2




coo0uecTBa, xapaktepuctuku nomnynsuud. CoolmiectBa U 3KocucTeMbl. buoreHo3 u ero crpykrypa. CBsi3u Mexay OK-7
IKOCHCTEMBI opranu3MamMu B OuoneHo3e. CTpyKTypHbIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTbI, KOHCYMEHTHI,

penynenTsl. KpyroBopoT BelecTB U NOTOK SHEPTUM B 3KocucTeme. Tpoduyueckue ypoBHH

IIpakTHyeckue 3aHATHA

OTpoduyeckue menu u cerH. OCHOBHBIE TOKa3aTelIM OJKOCHCTEMBL. buomacca u mOpoayKUus.

DKOJIOTUYeCKHe NHpaMHIbl 4Yucen, Ouomaccel M dHeprud. IlpaBuino nmpamuabl sHepruu.Pemenue

MPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHUN IO MEPEHOCY BEIIeCTBA M JHEPIHMH B JKOCHUCTEMax C

COCTaBJIEHUE TPOUUECKHX LIETIeH U MUpaMul OMOMAacChl U YHEPTUU
Tema 4.3. OCHOBHOe co/Iep:KaHue OK-1
Buocdepa - buocdepa — xxuBas obonouka 3emin. Pazputue npenacrasienuii o 6mochepe B Tpynax B.U. Bepuanckoro. OK -2
rjo0ajabHas Ob6nactu 6uochepsl u ee KoMHoHeHTHL. JKuBoe BemecTBO Ouocdepsl U ero ¢GyHKINMH.3aKOHOMEPHOCTU OK-4
IKOJIOTHYecKast cymectBoBanus Ounocdeprl. OcobeHHocTn Onocdepsl Kak TI0O0AIBHONW AKOCHCTEMBI. JlMHaMuveckoe OK -7
cucrema. Bausinne | paBHoBecue B Ouocdepe. KpyroBopoTel BemlecTB U OHOr€OXMMHUYECKHME LHUKIBL. [ 'To00anbHbIE K 2.3
AHTPONOTeHHBIX HKOJIOTHYECKUE TTPOOIEMBI COBPEMEHHOCTH. AHTPOIIOTCHHBIE BO3/IEHCTBHS Ha Onochepy. 3arps3HeHus: KaK
(paxkTopoB Ha BUJI AHTPOIOTCHHOTO BO3ICHCTBHsS. AHTPOIOTEHHBIE BO3JEHCTBUS Ha arMmocdepy. BosaeiicTBus Ha
ounocdepy ruapocdepy. BosaelictBua Ha autochepy. AHTPONOreHHbIE BO3JEHCTBUS HA OMOTHMYECKHE COOOLIECTBA.

YriyOGneHHO N3y4aroTCsi OTXObI, CBSI3aHHBIE C ONpeAeNIeHHON Mpodeccreit/cnenualbHOCThIO

IIpakTH4yeckue 3aHATHSA

100Tx0abI NPOU3BO/CTBA

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IeP:KAHME MPAKTHYECKOI0 3aHATHSA

IIpakTHyeckue 3aHATHA

110T1xoab1 mnpomsBoacTBa. Ha ocHOBe enepaabHOro KiacCH(UKAMOHHOTO KaTajora OTXOZOB

OTIpeNeNATh KJacC OIAaCHOCTH OTXOJIOB; arperatHoe CcocTosHue M (usmueckyro (opMy OTXOJIOB,

oOpazyrommxcsi Ha paboyeM MecTe/Ha JTamax IpPOU3BOJCTBA, CBS3aHHBIE C  ONPEAETICHHOM

npodeccueil/cnenantbHOCThIO
Tema 4.4. Biusinue | OcHOBHOe coiepKaHue OK-2
COLMAJIBHO- 310poBbe U ero cocrapisione. MakTopbl, MOJIOKUTEIBHO M OTPULIATEIHHO BIUSIOLUIME HA OPraHU3M OK-4
IKOJIOTHYEeCKHX yenoBeka. [IpoOiiemMa TEXHOTEHHBIX BO3JCHCTBUH Ha 3/10pOBbE UEIOBEKa (RJIEKTPOMArHUTHBIE OIS, OK -7
(¢axkTopos Ha ObITOBasi XMUMHMsI, U30BITOYHBIE LIYMbI, pajuanus WU T.I.). AnanTtanusi opraHu3Ma 4ejoBeka K (akTopam K 2.3

3A0POBbLE Y€JI0BECKA

OKpyXkaromied cpensl. [IpuHIMNIBI QopMUpoBaHUs 370poBbecOeperaroniero mosefaeHus. Duznyeckas
AKTHBHOCTH M 37I0POBbE. BUOXMMUYECKHE aCTIeKThl PAIMOHAIBHOTO MUTAHUS

IIpakTHyeckne 3aHATHA

12 JIaGopaTopHasi pad6oTa 2YMcTBeHHasi paboTOCIIOCOOHOCTH

OBinajeHne MeTOJlaMH OINpe/AeTCHUs TIOKaszaTeliell yMCTBEHHOH paboTOCOCOOHOCTH, OOBSICHEHUE
MOJIYUEHHBIX PEe3yNbTaTOB M (POpMyIHpOBaHHE BBIBOJOB (MHMCbMEHHO) C MCIOJIb30BAaHUEM HAyYHBIX
MOHATHUH, TEOPUI U 3aKOHOB




IIpakTnyeckune 3aHATHSA
13KonTposbHas padora « TeopeTnueckue acCeKThl IKOJIOTHI)

Pa3znen 5. buojorus B :KN3HHA 8 OK-1
Tema 5.1. OcHoBHOe coJepKaHue 2 OK-2
buorexnoJsiorun B buorexHosiorusi Kak Hayka M Npou3BOACTBO. (OCHOBHBIE HANpaBICHUS COBPEMEHHOMN OK -4
JKH3HH KAXKIO0r0 onorexHosoru. Mertoasl OuorexHoaorur. OOBEKTHI OHOTEXHOJIOTHMH. DJTHKA OHOTEXHOJOTMYECKUX U K 2.3
IeHEeTUYECKUX JKcrepuMeHToB. IlpaBuna moucka M aHanu3a OMOIKOJIOTMYECKOH HHpOpManuu U3
Pa3IMYHBIX UCTOUYHUKOB (HaydHas U ydeOHO-Hay4yHas JIUTEpaTypa, CpeACTBa MacCOBOM MH(pOpPMAIINH, CETh
WHuTtepHeT u npyrue)
IIpakTH4eckue 3aHATHSA 2
14 Keiicpl Ha aHaaM3 MHPOPMALMM O HAYYHBIX JOCTH:KEHHMAX B 00JAaCTU N€HETUYECKHX TEXHOJIOTHUH,
KJICTOYHOW WH)KEHEPUH, MUIIEBBIX OMOTEXHOJIIOTHH. 3amuTa Kelca: MpeicTaBIeHHe Pe3yIbTaTOB PEUICHHUS
KelCOoB (BBICTYIUIEHUE C ITPE3eHTaLeN)
Tema 5.2.1. BuoTexXH0JIOTHHM B TPOMBIILJIEHHOCTH 4 OK-1
Tema 5.2.1. OcHoBHOe coJepKaHue 4 OK-2
buorexnosornu B | [lpakTuyeckne 3aHATUS OK -4
NPOMBINLIEHHOCTH | 15 Pa3zBuTHe NpoOMBINLIEHHOH OMOTEXHOJIOTHI U ee IPUMEHEHHe B JKM3HH 4YesioBeka. [louck u anamus IK 2.3
UHGOPMALUU U3 Pa3IMYHBIX MCTOYHHMKOB (HaydHas M y4eOHO-Hay4Has JIMTEparypa, CpPeICTBa MacCOBOIi
uHpopmanuu, cetb MHTEepHET M Apyrue). Kelicel Ha aHann3 MHPOPMALWU O Pa3BUTHH MPOMBIILICHHON
OMOTEXHOIOTHH (10 rpynnam)
IIpoMe:xxyTOYHAs aTTEeCTAlUsA 10 TUCHUILIMHE TP PepeHPOBAHHBIN 3a4ET 2
Bceero: 72




3. Yci10BuUs peajiM3allii MPOrpaMMsbl 00111e00pa30BaTeIbHOMH AU CHUIITHHBI

3.1. TpeGoBaHKusl K MUHUMAJBLHOMY MATE€PUAIbHO-TEXHHYECKOMY 00ecredeHHI0 peau3anus
NMPOrpaMMbl TUCHHUILUIMHBI TPeOyeT HAJINM4YNS Y4eOHOro kaduHera «buosorusy.

Kabuner«buonoruny, ocHalieHHBI oOoOpynoBaHMEM: MeOenb, JO0CKa, MeJ, HarjsaHble
nocoOust (KOMIUIEKTHI y4eOHBIX TaONMI], TUIAKaTOB), TEXHUYCCKUMHU CPEICTBAMHU OOYUCHHUS:
KOMIIBIOTEP C YCTPOMCTBAMM BOCIIPOU3BEAEHHUS 3BYKa, IPUHTEP, MYJIbTUMEINA-IIPOEKTOP C IKPAHOM,
yKa3Ka-Ipe3eHTep JUIsl IPe3eHTaluil.

JlaGoparopusi, ocHamieHHas OOOpyJOBaHHWEM JUIsI TPOBEACHUS 3aHATHHA: MHKPOCKOIIBI,
CeKyHJIOMEp, TOHOMETp, JlabopaTopHast mocyna (MpoOUpPKH, MOJICTABKU JJISI MPOOUPOK, MUHIIETHI,
MECOK, CTYNKH C T[EeCTUKAMHU, NPEeIMETHbIE M TIOKPOBHbIE CTEKJIa, CTEKJISIHHbIC IaJlOUKH,
npenapoBaJibHBIE UTJIbI, (GUIbTpOBabHAS OyMara (candeTku), CTaKaHbl) TUIIEPTOHUYSCKUNA PACTBOP
xjaopuga Hatpus, 3%-HbId pacTBOp IMEpPOKCHUIA BOJAOPOAA, PacTBOpP Hoaa B HOAHUCTOM KalluH,
TIIMLEPHUH, KIIYOHU KapToQes, JUCT 3J0/ieU KaHaJCKOM, M0/l psiOMHBI OOBIKHOBEHHOH (pSOMHBI WK
TOMara), JIyK pernyaTblii, pa3BeICHHbIE B BOJE IPOKKH);

3.2. UndopmanuonHoe odecrieyeHne peaau3alnu NporpaMmbl

Jliis peanuzanuy nporpaMMbl OMOITMOTEYHBIA (OHT 00pa30BATEILHON OpraHU3aIUH JTOJDKEH
UMETh T[€YaTHBbIE W/WIM DIEKTPOHHbIE 0oOpa3oBaTeNbHble U HMH(POPMAIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHbIC ISl WCIOJIb30BaHUS B 00pa30oBaTEIbHOM IIpOLleCcCe, HE CTaplue MATH JeT C
MOMEHTa U3JaHUsl.

PekoMenayeMble medaTHble W3JIaHUS 10 pean3aluu O0IIe00pa3oBaTeIbHON AUCIUILIUHBI
IPEJICTaBIECHbI B METOAMYECKUX PEKOMEHAIUAX [0 OpraHu3aluu o0yueHus:

1. KoncrautunoB B.M., Pe3zanoB A.I'., ®aneeBa E.O. «buonorus mis npodeccuil u
CIEIUATLHOCTEN TEXHUYECKOTO U €CTECTBEHHO-HAy4yHOTO mpoduiein», mox pena. -pa 6won. Hayk,
npodeccopa B.M. Koncrantunosa. — M.: U1 Axkanemus, 2019.

2. Konecnukos, C.1. O6mas 6uonorus (mis cno) / C.U. Konecuukos. — M.: KnoPyc, 2016.

3. ®aneesa, E.O. O0mas 6nonorus: YueOHHUK Ui CTYI€HTOB 00pa30BaTENIbHBIX YUPESKICHUN
cpenHero npodeccruonaibHoro oopazosanus / B.M. Koncrantunos, A.I'. Pezanos, E.O. daneeBa;
[Tox pen. B.M. Koncrantunosa. — M.: U1l Akagemus, 2019.

4., Tynukwn, E.M. OOmas Ouonorus ¢ OCHOBaAaMH JKOJOTHH € TMPUPOJTOOXPAHHOMN
NesATeTbHOCTH: YueOHoe mocobue s Had. npod. OOpazoBanus / E.M. Tynukun. — M.: U]
Axanemust, 2013

5. Epemuenxo, O. 3. buonorus: ydenue o Ouocdepe : ydyeOHOE TocoOMEe I CPEIHETO
npodeccuonansHoro obpazosanus / O. 3. Epemuenko. — 3-e¢ m3i., mepepad. M gom. — Mocksa :
WzparensctBo FOpaiit, 2023.

6. buonorus ;| y4eOHUK M NPAaKTUKyM IS CPEIHEro MpoQecCHOHATBHOTO oOpa3oBaHms /
B. H. Speirun [u ap.] ; mon pemakumedt B. H. Spbiruna. — 2-e u3n. — Mocksa : M3garenscTBo
Opaiit, 2023. — 378 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-09603-3. —

Teker : 37eKTpOHHBIN



4. KOHTPOJIb M OlleHKA Pe3yJbTATOB 0CBOECHHUSI 00111e00pPa30BaTeIbLHOM N CIUNITHHbBI

KoHTpoib M  oOHEHKa pe3ylbTaTOB OCBOGHHUS  0O0IIE00pa3oBaTENbHON  AMCHUTUIMHBI
pacKpbIBaIOTCA Yepe3 IUCIHILIMHAPHBIE pPE3yNbTaThl, HampaBieHHbIE Ha (OPMHpPOBaHHE OOUIMX U
npodecCHOHATBHBIX KOMIIETEHIIMIA M0 pa3/ieiaM U TeMaM COJIepKaHMsl yueOHOro Marepuania.

Oo0wmasn Pa3znea/Tema T oneHOYHBIX MepPONPUATHH
KOMIIeTeHIUS

Pa3nea 1. Kuerka — KonrponsHas pabora
CTPYKTYPHO- «MoJIeKyIISIpHBIN YPOBEHB
(GyHKIHOHAIbHAS eTHHHIIA OpraHu3alyu XUBOro»
“KMBOT'Q

OK 02 buonorus kak Hayka. O6mias 3amnoHeHne Ta0IUIbI C OIMUCAHUEM
XapaKTEPUCTHKA KU3HH METO/10B MUKPOCKOIIMPOBAHUS C X

JIOCTOMHCTBAMHU U HEJOCTATKAMH.
3anonnenue Tabauipl «Bkiaa yueHbIx
B pa3BUTHE OMOJIOTUNY

3anonHeHne CPaBHUTEIBHOM TaOIUIIBI
CXOJZICTBA U PA3JIMYMI )KUBOT'O U HE

KUBOT'O
OK 01 CrpykrypHO-byHKIHOHaIbHAS |OLeHuBaeMas JUCKYCCHs 110 BOIIpOcam
OK 02 OpraHu3anus KJIeToK JNEKIUH
OK 04 Pa3paboTka MeHTaNbHOMN KapThl MO

KJIaCCU(PUKALUU KIJIETOK U UX CTPOEHUIO
Ha MPO- U DYKAPUOTUYECKUX U 10
[[apCcTBaM B MMHH TpyIIax
BrimonHenue u 3amuTa 1a00paTopHBIX
pabor:

«CTtpoeHue KieTku (pacTeHus,
KUBOTHBIE, TPUOBI) U KIETOUYHbIE
BKIIIOUEHUS (KpaxMall, KapOTUHOUIBI,
XJIOPOIUIACTHI, XPOMOTLJIACTHI)»
[Ipaktrueckoe 3anstue. [Ipencrasnenne
YCTHBIX COOOIIEHUH C TIPEe3eHTAIINEH,
MOATOTOBJICHHBIX 110 IEPEUHIO
HWCTOYHUKOB, PEKOMEHJOBAaHHBIX

npernoaaBaTeIeM
OK 01 CtpykrypHO-QyHKIIMOHATIbHBIE | DPpPOHTAIBHBIN OIIPOC
OK 02 (bakTOphl HACIEICTBEHHOCTH Pazpabotka rimoccapus

Pemenue 3agau Ha onpeneneHne
MOCIIEA0BATEIBHOCTH HYKIIEOTUIOB,
aMHUHOKHCIIOT B HOPME U B Clly4ae
HM3MEHEHHS MOCIeI0BaTeIbHOCTH
Hykneotunos JJHK

OK 02 OOMmeH BelecTB U @poHTAJIBHBIN 0IIpOC

IpEBPAILCHUE YHEPTHH B KJIETKE | 3aIIOTHEHHE CPABHUTEIILHON TaOJIUIIbI
XapaKTepUCTHK TUIIOB 0OMeHa

BEIIECTB
OK 02 JKU3HEeHHBIN MK KIIETKH. OO6cyxeHre o BOmpocam JISKIHH
OK 04 Muro3. Meiio3 Pa3paboTKa JIEHTH BPEMEHU




KU3HECHHOI'O MKJIa

Paznen 2. Ctpoenue u
(pyHKkuMH oprannzma

Konrtponbnas padota “Ctpoenue u
dbyHKIMH opraHu3Ma’

OK 02
OK 04

CrtpoeHnue opranuzma

OuenuBaemasi IUCKyCCHUs

PazpaboTka MEHTaTbHON KapThI
TKaHEW, OpraHoOB U CHCTEM OpPraHOB
OpraHu3MOB (pacTeHHUs], ’KUBOTHBIE,
YEJIOBEK) C KPAaTKOM XapaKTepUCTUKOM
ux QyHKIMiA

OK 02

@DopMbl pa3MHOKEHUS
OpraHU3MOB

®poHTaTBHBINA OITPOC

3anonHeHne TabauIbl ¢ KpaTKou
XapaKTepUCTUKON U puMepamMu popm
Pa3sMHOXKEHHUSI OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, J)KUBOTHBIX
U YeJIoBeKa

Pa3paboTka JeHTbl BpeMEHHU C
XapaKTepUCTUKOM 3TAallOB OHTOreHEe3a
OTJEJIbHOM I'PYIIION )KUBOTHBIX U
YeJI0BEeKa [0 MUKPOIpyIIIaM
Tect/ompoc

CocraBiieHnE )KM3HEHHBIX [IUKJIOB
pacTeHuii 1o otAenaM (MOXOBUIHBIE,
XBOLIEBH/IHBIE, TAIIOPOTHUKOBH/IHBIE,
rOJIOCEMEHHBIE, TOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICAOBaHUA

Pa3pabotka rioccapus
@pPOHTAIBHBIN OIIPOC

TecT no Bompocam JieKuuu
Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IIPHU3HAKOB IIPU
MOHO-, 11-, TOJIMTUOPUTHOM U
AHAIM3UPYIOIIEM CKPEIMBAaHUU,
COCTABJICHUE T€HOTUIINYECKHUX CXEM
CKpEIIBaHUS

OK 01
OK 02

CuerieHHOEe HaclleJ0BaHue
MPU3HAKOB

Tect

Pa3paboTka rioccapus

Pewenue 3anau Ha onpenenexHue
BEPOSATHOCTH BOSHUKHOBEHUS
HACJIEICTBEHHBIX IPU3HAKOB IIPU
CIICTIJICHHOM HacJIeJOBaHHUH,
COCTaBJICHHE TEHOTHITMUECCKUX CXEM
CKpPEIIUBAaHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYUBOCTH

Tecr.

Pemenue 3agau Ha onpeneneHne Tuna
MyTalliy IIpH IIepeaaye
HAaACJICICTBECHHBIX HpI/ISHaKOB,
COCTABJICHUC I'CHOTHUIITNYCCKUX CXEM
CKpEILINBaHUsI

Pasznen 3. Teopusi 3BoJIIOLMHA

KonTponbHas pabota “Teoperndeckue
ACIIEKTHI DBOIIOLINH KU3HU Ha 3emiie”

OK 02

Hctopus 3BOIIOIIMOHHOTO

@pOHTAIBHBIN OIIPOC




OK 04

yueHUss. MUKpPOIBOIIOLMS

PazpaboTka rioccapust TepMHUHOB
Pa3paboTka JeHThI BpeMEHU pa3BUTHUS
IBOJTIOIUOHHOTO YUCHHSI

OK 02 Maxpo3BOTIOIHS. OnenuBaemasi TUCKYCCHSI:
OK 04 BO3HMKHOBEHHE M Pa3BUTHE UCIIOJIb30BaHUE apIyMEHTOB,
JKU3HHU Ha 3emiie OMOJIOTUYECKON TEPMUHOJIOTUU U

CUMBOJIMKH TSI I0KA3aTeNbCTBA
POJICTBA OPTAHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYII
Pa3paboTka neHTBI BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emie

OK 02 [TpoucxoxaeHne 4eoBeKa — DpOHTABHBIN 0IIPOC

OK 04 AHTPOIIOT€HE3 Pa3paboTka neHThI BpeMEHH
IIPOUCXOXKICHUS YCITOBEKA

Pa3nen 4. DxoJiorus

OK 01 Dkonorudeckue GakTopsl U Tect 1o 3KOJIOTHIECKUM PaKkTOpaM 1

OK 02 CpeIbl KU3HU cpenaM >KU3HU OPraHu3MOB

OK 07

OK 01 [MTomymsius, cooOriecTna, CocraBneHue cxeM KpyroBopora

OK 02 9KOCUCTEMBI BEILECTB, UCIIONB3YS MATEPHAIIBI

OK 07 JEKIIUU
Pemenne npakTHKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3aJaHHi 10 epeHoCy
BEIECTBA M YHEPTUHU B IKOCHCTEMAX C
cocTaBJIeHHE TPOPHUUECKUX Ienel u
MUpaMuJT OMOMACCHI U SHEPTHH

OK 01 buocdepa — rmodanpHas OrneHrBaemasi TUCKYCCHS

OK 02 DKOJIOTMYECKAS] CUCTEMA Tect

OK 07

OK 01 BnusiHue aHTpONOreHHbIX Tecr

OK 02 (axTopos Ha 6uochepy I[Ipaktryeckas paboTa “OTX0IbI

OK 04 IPOU3BOICTBA”

OK 07

IK 2.3

OK 02 Bnustaue conuansHo- OueHnBaemasi AUCKyCCHS

OK 04 SKOJIOTHYECKHX (PaKTOPOB Ha Beimonuenune nabopaTopHoil paboThI Ha

OK 07 3I0pPOBbE UEIIOBEKA BBIOOD:

K 2.3 "VMcTBeHHas paboTOCTIOCOOHOCTB ",
"Brnusinue abuotrueckux GakTopoB Ha
YeJIOBeKa (HU3KUE M BHICOKHE
TeMIeparypsl)”

Pa3zgea S. buoJsiorusi B :xu3Hu

OK 01 buotexHosoruu B JKU3Hu BrinosiHeHuE Keiica Ha aHAIN3

OK 02 KaXJI0TO WH(GOPMAIIMY O HAYIHBIX JOCTHKEHHSIX

OK 04 B 00J1aCTH F'€HETHYECKUX TEXHOJIOTHIA,

IIK 2.3 KJIETOYHOW MH)KEHEPUH, TTUILEBBIX

OMOTEeXHOJIOTHH (TI0 TpynIam),




MPEJICTABICHUE PE3YIBTATOB PEIICHUS
KENCOB

OK 01
OK 02
OK 04
IIK 2.3

HpOMBIIHJ'IeHHaH OHMOTEXHOJIOTHS

Brinonnenue kelica Ha aHaIu3
uH(pOpMAIMY O Pa3BUTHU
MPOMBIIICHHON OMOTEXHOJIOTHH (110
rpynnam), IpeJACTaBI€HNUE PE3YyIbTaTOB
pELIEHHS KEMCOB




