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1. ITACITIOPT ITPOI'PAMMBI YYEBHOI'O TIPEIMETA

1.1. O0sacTh NPUMEHEHUS] MPOTPAMMbI

PaGouas mporpamma yueOHOTO mpemMera «bHONOTHS» SBISETCS YaCTHIO
00pa30BaTeIbHON MPOTPAMMEI B COOTBETCTBHH C:

— @enepalbHBIM TOCYJApCTBEHHBIM O0pa30BaTEIbHBIM CTaHAAPTOM IIO
CHEUAIbHOCTH  CpeJHEro  mnpodeccuoHalibHOro  obpazoBanusi  33.02.01
«Dapmanua» (ITpuxaz Ne 449 ot 13.07.2021 «OO0 ytBepxkaeHuu (enepaibHOTO
roCyJIapCTBEHHOI0 00pa30BaTeIbHOr0 CTaHIApTa CPelHEro NpodeccuoHaIbLHOTO
obOpazoBanus 1o crnenuanbHocTH 33.02.01 dapmarnus»);

— @ezepanbHbIM TOCYAAPCTBEHHBIM O00pa30BaTENIbHBIM CTAHIAPTOM 10
npodeccun 18.01.34 «JlaGopaHT MO KOHTPOJIO KadyecTBa ChIPbS, PEAKTHUBOB,
MIPOMEKYTOUHBIX TMPOJYKTOB, TOTOBBIX MPOIYKIIMH, OTXOJOB MPOU3BOACTBA (IO
orpacisam)» (IIpukaz MunncrepctBa mpocsemenus Ne@60 ot 15.11.2023 «O6
yTBEpKJIeHUH (eaepabHOTO TOCYJIaPCTBEHHOTO O0pa30BaTEIBHOTO CTaHAapTa
cpennero npodeccuoHanpbHOro odpaszoBanus no npodeccun 18.01.34 «Jlabopant
M0 KOHTPOJIIO KAYECTBA CHIPhS, PEAKTUBOB, MPOMEKYTOYHBIX MPOTYKTOB, TOTOBBIX
MPOAYKIIUHU, OTXOJI0B TPOU3BOJICTBA (T10 OTPACIISIM)»);

— @enepanbHBIM TOCYAApCTBEHHBIM  00pa3oBaTeNbHBIM  CTAaHAAPTOM
cpeanero obmiero oopazoBanus (Ilpukasz Ne 413 ot 17.05.2012 «OO6 yTBepKaeHUM
benepabHOro rocyJapCTBEHHOTO 00pa30BaTENbHOIO CTAHIapTa CPEIHETO OOIIETOo
0o0pa3oBaHUs).

PaGouas nporpamma cocTtaBieHa ¢ y4ETOM:

— TpPUMEPHOM OCHOBHOM oOpazoBatenbHOU mporpammbel CIIO (ITOOII),
ytBepxkaeHa [lpukazom Ne II-41 or 28.02.2022 Munnpocseunienus Poccun u
OI'bOY AIIO UPIIO (peructpauuonubsiii Homep 39, mporokonr @YMO Ne 5 or
01.02.2022 r.);

— (denepanpHOIl 00pa30BaTEIBLHON MPOTPAMMBI  CPEIHETO  OOIIETO
obpazoBanus (OOII COO), yreepxaeHnoit [Ipukazom Munnpocsemienust Poccun
Ne371 or 18.05.2023 r.

1.2. MecTto mnpeamera B CTPYKType OCHOBHOH mpodeccHoHaIbHOI
0o0pa3oBaTeJIbHOM NPOrPaMMBbI

PabGouass mporpamMma oOTHOCHUTCS K 0O0IIe00pa3oBaTeIbHOMY MUKy —
obsi3atenbHbIe yueOHbIe npeameTsl (OVYII).

1.3. ATTecTanusi npeamMera

Peanuzanust mporpammsl ydebHoro npenmera «broorus» conpoBoxaaeTcs
TEKYIIUM KOHTPOJIEM YCIIEBAEMOCTH U MPOMEKYTOUHOU aTTeCTallUEN.

Texymmii KOHTPOJIb YCIIEBAEMOCTH TTPOBOIUTCS HA YUCOHBIX 3aHATHSIX.

Texymmii KOHTPOIb YCIEBAEMOCTH MPOBOAMUTCS B (pOpMax: Ompoc, OIlEeHKa
BBITIOJTHEHUS 3aJaHUsd Ha NPAKTUYECKOM 3aHSTUU, BBINOJIHEHHUE MHUCHMEHHOTO
3a/IaHus HA 3aHSTUU, TECTUPOBAHUE U JIP.



IleproaAMYHOCTB TEKYILETO KOHTPOJIS YCIIEBAEMOCTH: KaXKI0€ IPAKTUYECKOE
3aHATHE.

[TopsnoK mpoOBENEHUS TEKYLIETO KOHTPOJI YCHEBAEMOCTH OIPENEISIETCS
paboyuMu MaTepualaMH MpernoAaBaTens, pa3padaThbIBAEMbIMHU JJIs MPOBEACHUS
YPOKOB.

N3yuyenue npeaMera 3aKaHUMBAETCS IPOMEKYTOUHOM aTTecTanuei B hopme
’K3aMeHa BO 2 CeMecTpe MEepPBOro Kypca Mpu OOy4YEeHHUH IO Mporpamme, KOoTopas
YCTaHOBJIEHA YY€OHBIM IUIAHOM.

DK3aMeH NMPOBOJIUTCS B JIEHb, OCBOOOXACHHBIIN OT APYTUX BUJIOB 3aHATHUI.

[Topsimok mpoBelneHUs dK3aMeHa ompezensercs (QOHIOM OLIEHOYHBIX
CPEACTB 110 IPEIMETY.

1.4. Kosim4ecTBO 4acoB HA OCBOEHHE NMPOrPaMMBbl IpeAMeTa

O0BEM 00pazoBaTeIbHOM MpOorpaMMbl yueObHoro npeameta 160 yacos, B ToM
qHCIIe:

— 00BEM paboTHI OOYJAFOIIIMXCS BO B3aUMOCHCTBUY ¢ TIpeniofaBarenemM 148
YacoB;

— caMocCTosTeNIbHAas paboTa oOyuaronuxcs 12 yacos.

2. IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA YYEBHOI'O
NPEAMETA

B pe3ynbpraTe wu3yueHus mpeameTa y 0OydYaromerocs JIOKHBI OBITh
c(hOpMHUPOBAHBI INYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE PE3yJIbTATHI.

2.1. JIMYHOCTHBIE Pe3yJabTATHI

B cTpykType TMYHOCTHBIX pe3yJIbTaTOB OCBOCHUS MTPOTPAMMBI 0 OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE O0YUYaIOIMUMHUCS POCCUIMCKOM
IPaXAaHCKOM MJIECHTUYHOCTH — FOTOBHOCTHU K CAMOPA3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOONpEACNCHNI0, HaJIM4he MOTHBAlMM K OOy4YeHHWi0 Ouoioruw,
IIeJICHATIPABIICHHOE DPA3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W HCTOPUYECKUX TPATULMN pPa3BUTUS OUOJIOTHYECKOTrO
3HaHUS, TOTOBHOCTh U CIMIOCOOHOCTh OOYYalOIIUXCS PYyKOBOJICTBOBATHCS B CBOEH
JEATENbHOCTH I[IEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMH, TMPUCYIIUMUA CHCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, HAJIMYME MPABOCO3HAHMUS  HKOJIOTMYECKOU
KYJBTYPbI, CIIOCOOHOCTH CTABUTh IIEJIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUSI IIPOTPAMMBI 10 OMOJIOTUH IOCTUTAIOTCS
B €IMHCTBE Y4YeOHOW M BOCMUTATEIBHOW MAESTEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U 1yXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpPaBWJIAMH U HOPMaMH
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIlECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpAa3BUTHUSA, Pa3BUTHUS BHYTPEHHEH MO3WUIMUU JIMYHOCTH, NATPUOTHU3MA U
YBAXKEHHUS K 3aKOHY M IPABOMOPSAKY, YEJIIOBEKY TPyJa U CTApPLIEMY ITOKOJICHUIO,
B3aMMHOI'0 YBaXKEHHS, OEpPEKHOr0 OTHONIIEHUS K KYJbTYPHOMY HACJIEIAUI0 U
TpaJULMsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoir Denepainuu, npupoae u
OKPY’KAIOIIEN CpELE.



JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHs YyueOHoro mpenmera «buomorusy»
JIOJDKHBI OTPaKaTh TOTOBHOCTh M CIOCOOHOCTH O0OYYAIOIINXCS PYKOBOCTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIluM, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHHM, COOTBETCTBYIOUIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHMCKOT0 OOIIECTBA, PACUIMPEHHUE >KU3HEHHOTO
OMbITA U OMbITA JEATEILHOCTH B IMPOILIECCE pean3allii OCHOBHBIX HalpaBIICHUN
BOCIIUTATENbHOU JEATEIbHOCTH, B TOM YHCJIE B YACTH:

JI1. I'paxk1aHCKOTO BOCHUTAHMS:

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATENBHOCTH NIPU CO3JaHUH
y4eOHBIX MPOEKTOB, PEHICHUU YUEOHBIX M MO3HABATEIbHBIX 33714, BBHINOJIHEHHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

TOTOBHOCTb K COTPYIHHYECTBY B IPOLECCE COBMECTHOI'O BBIIOJIHEHHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M UCCIIENOBATEIbCKUX 3a7a4, YBAKHUTEIHLHOTO
OTHONICHUSI K MHEHUIO ONMOHEHTOB TMPH OOCYXICHWH CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO CONEPKAHUS;

JI2. IlaTpruOTHYECKOTrO BOCHUTAHUS:

LIEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEOUI0O U MNaMSATHUKAM
MPUPOJIbI, JOCTIXKEHUSIM Poccun B Hayke, B TOM Unciie OMOJIOTHY;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUMCKUX YUYEHBIX B CTAaHOBJICHHE H
pa3BuTHEe OWOJOTMM, TOHMMAaHUS 3HAYEHUsS OWOJIOTMM B IO3HAHUMU 3aKOHOB
MPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOI'0 00I1IECTBA;

JI4. DcreTnueckoro BOCIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAsi SCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE SMOIIMOHAIBHOTO BO3/ICHCTBUS )KMUBOIM IPUPOJIBI U €€ IIEHHOCTH;

JI5. ®wusnueckoro BocCmUTaHUsA, (OPMHPOBAHUA KYJIbTYpPHl 3I0POBBSI U
HMOLIMOHAIIBHOTO OJIaronoIyyus:

MOHMMAHWE M peanu3alus 30pOoBOro M 0e30macHOro ooOpasza >KU3HU
(3mopoBO€  TUTaHUE, COOJIOJICHWE TUTHEHUYECKUX MpaBWI W HOPM,
cOAJIaHCUPOBAHHBIM pEXUM 3aHATUA W OTHAbIXa, pEryispHas Quanyeckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOT'O OTHOIIEHUS K
COOCTBEHHOMY (DPM3MUECKOMY U TICUXHUYECKOMY 3]I0POBbIO;

MMOHUMAHUE LEHHOCTH MNpPAaBWUJ HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUSX, YTPOKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHHE TOCIEJACTBUN W HENPUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

JI6. TpyaoBoro BOCIUTAHUS:

TOTOBHOCTh K AaKTHUBHOW JEATEIHbHOCTH, CIHOCOOHOCTh WHHUIIMUPOBATH,
IJIAHUPOBATh U CAMOCTOSITEILHO BBIMOJHATh TaKylO JACSTEILHOCTh, B TOM YHUCIIE B
MPOIIECCE U3YUEHUS OMOJIOTHH;

MHTEPEC K Pa3IUYHbIM chepaM MpoPecCHOHATBHON AESTENbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIM BbIOOp OyAymied mnpodeccudn ©  Pealrn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHbI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0 M CamMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEH )KU3HH;



JI7. DKOnOrn4ecKoro BOCIUTAHUSA:

HKOJIOTUYECKU I€JIeCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOUYHHUKY
YKU3HH Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSI HKOJOTUYECKON KyJIbTYpbl: MPUOOPETEHUE OMbITA
IJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM UX BO3MOXHBIX TOCJIEACTBUN JUIst
OKPY’KAIOIIEN CPEIBI;

OCO3HAaHHME TJI00aJBbHOTO XapaKTepa 3KOJOTMYECKHX MpoOjeM U MyTed ux
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MpUOOpeTaeMble NPU HU3YYECHUU OHOJIOTHH
3HaHMSI W YMEHHUS TPU PEIIeHUH TMpoOJieM, CBSI3aHHBIX C PAIMOHAJIBHBIM
MPUPOOIIOIb30BaHUEM  (COONIIOZICHHE  TIPAaBWJI  TOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHUIOB,
AKOCHCTEM, OHOChEpHI);

AKTUBHOE HEINPUATHE JCUCTBHUM, NPUHOCAIIMX BPEH OKPYNKaAOUIEH
OPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOIArONMPHUSATHBIE 3KOJOTHMYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUI U MPEOTBpAIIaTh UX;

HaJIUYM€  PAa3BUTOTO  SKOJOTMYECKOIO  MBILUIEHUS,  3KOJOTMYECKON
KyJbTYpbl, ONBITA JEATEIBHOCTH SKOJOTMYECKOM HANpPAaBICHHOCTH, YMEHHS
PYKOBOJICTBOBAaTbCS MMU B IO3HABATEIbHOW, KOMMYHHMKATUBHON M COIMAILHOU
MIPAKTUKE, TOTOBHOCTH K yYaCTHUIO B IPAKTUYECKOMN NEATEIbHOCTH HKOJIOTHYECKOM
HaIpPaBJICHHOCTH;

JI8. IleHHOCTH Hay4yHOIr0o TTO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTre
KyJbTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

MOHNUMAaHUE cHenupuK OWOJOTUM KaK HayKH, OCO3HAaHUS €€ poju B
(GOpMHpPOBAaHNH PALMOHAIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEITOCTHOTO
IPEACTaBICHUS 00 OKpYXaloUeM MHpE Kak O €IMHCTBE NPHUPOAIbI, YEJIOBEKA H
oOlIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEeHUs! TPUPOAHOTO PABHOBECHS,

yOEXKJIEHHOCTh B 3HAYUMOCTH OWOJIOTMM Il COBPEMEHHOW LMBUIM3ALNU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHSA MEJUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPEeCypcHble  MPOOJEeMbl  Pa3BUTHS
YeJIOBEUYECTBA, MTOUCKA MYTEW BBIXOJIA U3 TVIO0AIBHBIX IKOJIOTHMUECKHUX MPOOIeM U
oOecrieyeHusi  mepexoja K  yCTOWYMBOMY  DPa3BUTHUIO,  PAIMOHAIHLHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYpcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OMOJOTMYECKUX 3HAHUW B IEIAX
MOBBIIICHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, KakK
COCTaBHOW YacTH (PYHKIIMOHAJIBHOM IPaMOTHOCTU OOydYaroIuxcs, GoOpMHPYEMOi
MIPU U3YYEHUU OUOJIOTUH;

MOHUMAHHE CYIIHOCTH METOJOB MO3HAHUSI, UCTIOIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH HCIIOJIb30BaTh TMOJy4YaeMble 3HAHUS JUIs aHajau3a M
OOBSICHEHUS SIBIICHUM OKPYXAIOIIEr0 MUpa U MPOUCXOAIIUX B HEM HM3MEHEHH,



yMEHHE JeNaTh OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO ITOYYEHHUsI TOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTh CaMOCTOSITENIbHO MCIOJB30BaTh OMOJIOTUYECKUE 3HAHUA IS
pelIeHus Npo0JIeM B peaibHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHWE LIEHHOCTH HAYYHOM JESATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U UCCIEN0BATENBCKYIO NESITENBHOCTh MHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUI0, K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUM MO OUOJOrMU B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTSIMHU.

2.2. MeranpeaMeTHbIe pe3yJbTaThl

MeranpenMeTHbie pe3ybTaThl OCBOCHUs yueOHOTO npeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble 171 (OPMHUPOBAHUS MHPOBO33PECHUSI OOyYaroNIuXCs
MEXIUCITUTUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAyYHbIE TIOHITHS, OTPaKAIOIIHE
[IEJIOCTHOCTh HAYYHOM KapTHHB MHUpa H CHeUu(PUKy METOJOB TO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, PHEPTUs, SIBIICHHE, MPOIIECC,
CHUCTE€Ma, HaY4YHbIH (DaKT, MPUHLMNI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCCIIeJIOBaHUE,  HAOJIOJICHHE,  U3MEpPEHUE, OKCIOEPUMEHT U  JIpyrue);
YHUBEpCAJIbHbIE ydeOHble JeicTBUS (ITO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC,

PETYISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKUIMOHAIBHOU
IPaMOTHOCTH M  COIIMAJIbHOM KOMIETEHIIMH OOydYarouiuxcsi; CHOCOOHOCTb
oOyuaroumxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIMCLIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKME 3HAHMSI W  yHUBEpPCaIbHbIE ydeOHble JIEUCTBUS B
MMO3HABATEIILHOW M COLIMAJIbHOM MPAKTUKE.

B pesynpraTe wu3ydeHuss OHOJOTMM Ha YPOBHE CpPEIHEro OOIIEro
oOpa3zoBanus y oOydvaromerocs OyayT cGhOpPMHUpPOBAaHBI TO3HABATEIHHBIC
YHUBEpCaIbHBIC yUCOHbIE NEHUCTBUS, KOMMYHUKATUBHBIC YHUBEPCATbHBIC YICOHbBIE
JICUCTBUS, PETYyJATHUBHbIE YHUBEpPCAJbHbICE Y4ueOHbIE JEHUCTBUSI, COBMECTHAas
JESATENBbHOCTb.

[To3HaBaTenbHbIC YHUBEPCAIbHBIC YUCOHBIC IEUCTBUS

M1. ba3oBbie TOrnyecKue JeUCTBUS:

CaMOCTOSITeTbHO  (OPMYJIMPOBATh M aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOIO MBILIIIECHUS
(ananuza, cUHTE3a, CpaBHEHUS, Ki1accupUKaIiK, 0000IEeH ), PACKPBIBATH CMBICI
OMOJIOTUYECKUX TMOHATUN (BBIACTATH UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATh
CBSI3U C IPYTUMH MOHSITHUSIMH);

ONpPENEHATh LENU AEATEIIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU HUX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTHU C MOCTABICHHBIMU LIEJISIMU;

HCITIOJIb30BATh OMOJIOTHYECKHE TIOHSITHS JJI OOBSICHEHUS (PAKTOB U SIBICHHIMA
JKABOW NPUPOJIBL;

CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JECIYKTHUBHBIC, IO
aHAJIOTUM), BBISABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;



IIPUMEHATb ~ CXEMHO-MOJEJIBHBIE  CpeacTBa  JUIA  NPEACTABICHUSA
CYLIECTBEHHBIX CBSI3€M M OTHOIICHUN B M3y4aeMbIX OHMOJIOIMYECKHX OOBEKTax, a
TaKK€  INPOTUBOPEYMM  Pa3sHOTO  poOJa,  BBIABICHHBIX B PAa3IMYHBIX
MH()OPMAIMOHHBIX UICTOYHHUKAX;

pa3pabaTbiBaTh IJIaH pEUICHUS MPOOJIEMbl C YYETOM aHaIM3a MMEIOLIUXCS
MaTE€pUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B  JE€ATEIBbHOCTb, OLEHUBATb COOTBETCTBUE
PE3YIBTATOB LIEJIIM, OLIECHUBATh PUCKU MOCIEACTBUN NEATEIBHOCTH;

KOOPAVMHUPOBaTb M  BBIIOJHATH pabOTy B  YCIOBUSAX PpEajbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TP PEIICHNUHN KU3HEHHBIX MPOOJIEM.

M2. ba3oBble UcCCIe10BaTENbCKUE NIEUCTBUA:

BIAJCTh  HaBBIKAMH  YYCOHO-UCCIIENOBATEIBLCKOW M MPOEKTHOM
JeATEeTLHOCTH, HaBBIKAMH PA3PEIICHUS MPOOIIeM, CITOCOOHOCTBIO U TOTOBHOCTHIO K
CaMOCTOATEITLHOMY ITOMCKY METO/IOB PEIICHUS TPAKTUICCKUX 3a1a4, MPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCITIOJIB30BaTh PA3IMYHBIC BHIBI JEATEIBHOCTH IO IOJTYYEHHUIO HOBOTO
3HAHMS, €T0 HWHTEPIpETalnH, MPeoOpa3OBaHWI0 W IMPUMEHEHHUIO B YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3JIaHUH YYCOHBIX M COITUATBHBIX TIPOCKTOB;

bopMHpOBaTh HAYYHBIN TUIT MBIIIUICHUS], BJIAJIETh HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OpMyIHUpOBaTH COOCTBEHHBIE 3a7aud B 0Opa30BaTEILHOM
JESTETLHOCTH U KU3HEHHBIX CUTYaIlUAX;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh THUNOTE3y €€ pelIeHUs, HaXOAWTh apTyMEHTHI IS JIOKa3aTelIbCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTCPUHU PEIIICHHUS,

aHAM3UPOBATh TOJIYYCHHBIC B XOJI€ pEIICHUS 3a7adyd pPe3yJbTaThl,
KPUTHUYECKU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

OCYIICCTBIIATH IIeJICHAIIPABICHHBIM TIOMCK IEepeHoca CPEACTB U CIOCOOOB
JENCTBUA B MPOGECCUOHANBHYIO CPENy;

YMETh MEPEHOCUTHh 3HAHMS B MO3HABATEIbHYIO M MPAKTHUUECKYIO 00JacTu
KU3HEIEATEIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, MpEJIaraTh OPUTHMHAIBHBIE MOAXOAbl U PEIIeHUs,
CTaBUTH IPOOJIEMBI U 3a/1a4H, IOMyCKAIOIINE aJTbTEPHATHBHBIC PEIIICHUS.

M3. Pabota ¢ uapopmManmeii:

OPUEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX WHGOpManuu (TEKCTe
y4eOHOTO MTOCOOUS, HAYYHO-TIOMYJIIPHOM TUTEpaType, OMOJOTUIECKUX CIOBAPSAX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3axX MaHHBIX, B VHTepHETE), aHAIM3UPOBATH
HH(OPMAITUIO PA3IMYHBIX BUIOB U ()OPM IIPEICTABIICHUS, KPUTHICCKH OICHUBATH
e€ JIOCTOBEPHOCTh W HEMIPOTUBOPEUYHBOCT;



(bopMyIHpPOBATH 3aMPOCH U MIPUMEHSATH PA3TUYHBIC METOJbI MPU MOUCKE U
otOope Omosornyeckor MHGOpMAIHK, HEOOXOAMMON JJIS BBITIOJIHEHUS y9€OHBIX
3ajay;

MPUOOPETaTh OMBIT HCIOIB30BaHUSA HHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCIIOJIb30BaHUS PA3TUIHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOSAITEILHO ~ BBIOMpaTh  ONTUMAIBHYIO  (OpPMY  TIPEACTABICHHS
Oononornyeckoi nHGopMaruu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KAauecTBE CpeICTBa Mpu padore cC
Ovonornyeckor HHPOpMaNUE: TPUMEHATh XUMHUYECKHe, (U3UYECKUe W
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpPMYJbI, abOpeBHATYpy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBhIBATh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HATJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAclO3HaBaHWSA W  3aUTHl  WH(OpMaIuH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMyHUKaTHBHBIC YHUBEpCATbHBIC YICOHBIC ACHCTBUS

M4. O61ienue:

OCYIICCTBJIATh KOMMYHHUKAIlMM BO Bcex cdepax IKU3HHU, aKTHBHO
y4acTBOBaTh B JHAJIOT€ WM JHUCKYCCHH IO CYIIECTBY OOCYXIaeMOW TEMBI
(yMeHHe 3a/1aBaTh BOIPOCHI, BHICKA3bIBaTh CYXICHHUS OTHOCUTEIHHO BBITTOJIHCHHSI
npejuIaraéMou 3aj1auu, yYuThIBaTh MHTEPECHl U COTVIACOBAHHOCTD MO3UITUN JIPYTUX
YYaCTHUKOB JHAJIOra WIN JUCKYCCHH);

BIIQJIETh PA3JIUYHBIMHU CIIOCOOAMH OOIIEHHUS M B3aWMOJICHCTBUS, TTIOHUMATh
HAMEPEHUS IPYTUX JIIOJICH, MPOSIBIISATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO HW3JIaraTh CBOIO TOYKY 3PEHHUS C HMCIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB.

MS5. CoBMmecTHaAs OeSITCILHOCTD:

MOHMMAaTh ¥ MCIOJb30BaTh MPEUMYIIECCTBA KOMAaHIHON ¥ WHIUBUIYaIbHOM
paboTHI MPU PEIICHUH OMOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS P PEIlICHUN y4eOHOH 3aauH;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUN C Y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEHN KaXKJ0T0 YJieHa KOJUICKTHBA,;

NpUHUMATh IeId  COBMECTHOW  JeATEIbHOCTH, OpraHW30BHIBATH U
KOOPJMHHUPOBATh JICUCTBUSA 10 €€ JOCTHUKECHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacnpenensaTh poiM ¢ Y4ETOM MHEHHMHA YYaCTHHUKOB, OOCYXIAaTh PE3yIbTaThl
COBMECTHOM padoThI;

OIICHMBATh KA4eCTBO CBOETO BKJIAJla M KaXKIOTO yYaCTHHKA KOMAaHJbI B
001Ut pe3ysabTaT Mo pa3pabOTaHHBIM KPUTCPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OICHWBATh WJICH C TIO3WIIMA HOBU3HBI,
OPUTHHAIBHOCTHU, IPAKTUICCKON 3HAYNMOCTH;



OCYHCCTBIATE IIO3UTHBHOC CTPATCTHYCCKOC IIOBCACHHC B PaA3JIMYHBIX
CUTyalusiax, MposBJIATb TBOPUCCTBO U B006pa)KeHI/Ie, OBITh NHHUIIKMAaTUBHBIM.

PerynstuBHble yHUBEpCAIbHBIE YUEOHBIE TEUCTBUS

M6. Camoopranusanusi:

UCIIOJIb30BaTh OWOJIOTMYECKME 3HAHUSA JId BBISBICHUS NOPOOIEM U UX
pelIeHs B )KU3HECHHBIX U YUEOHBIX CUTYyaIUsX;

BBIOMpAaTh HAa OCHOBE OMOJOTMYECKMX 3HAHUW 1EIEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JAECHCTBHSIX M MOCTYIKAax MO OTHOUIEHUIO K YKWBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3[I0POBBIO0 OKPYKAOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh IO3HABATEIIBHYIO JCATEIBHOCTD, BBISBIISTH
po0IeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 33/1aul B 00pa30BaTEIbHOM
JEATENBHOCTH U )KU3HEHHBIX CUTYAIUSX;

CaMOCTOSATENLHO COCTABJIATh IUIAH pEHIeHUS MpoOJeMbl ¢ y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

paclIMpATh paMKH Y4EOHOI0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieaTh OCO3HAHHBIM BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEILIEHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBaTh (OPMHUPOBAHUIO M MPOSIBICHUIO IIMPOKON HJPYAMIIMHU B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

M7. CaMOKOHTPOJIb:

JIaBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, BHOCUTH KOPPEKTHBHI B JICSITEILHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BIAJCTh HABBIKAMH  TIO3HABATEIHLHOM  pEeQIeKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JIEUCTBHA W MBICIUTEIBHBIX TPOIECCOB, HMX PE3yIbTaTOB H
OCHOBAaHHM, MCIOJB30BaTh MPUEMBI PEQIICKCUU IS OICHKH CHUTYaIlMH, BhIOOpa
BEPHOTO PEIICHUS;

YMETh OIICHMBATh PUCKH W CBOCBPEMEHHO IPUHUMATh PEIICHUS IO HX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTHI JPYTHX TPH aHaIW3e pPe3yIbTaToOB
e TeTbHOCTH;

MS. OMOIMOHAILHBIA HHTEIUICKT:

pa3BUTHE caMOCO3HaHMS (BKJIIOYas CIIOCOOHOCTH OCO3HABAaTh Ha MpHMEpax
HUCTOPUYECKUX CUTYAIMH POJIb YMOIMN B OTHOIICHUSX MEXKY JIIOJbMU, IOHUMATh
CBOE€ PMOIMOHAILHOE COCTOSHHUE, COOTHOCS €r0 ¢ YMOILMSIMH JIFOJCH B U3BECTHBIX
HUCTOPUYECKUX CUTYaIUSIX);

pPa3BUTHE CAMOPETYJIMPOBAHUS, BKJIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE
MIPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEJICHHUE, CIIOCOOHOCTh aJJaliTUPOBATHCS K
AMOIIMOHATILHBIM MU3MEHEHUSIM U TMPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTHBAIIMK, BKIIIOYAIONIEH CTpEeMJICHHWE K JOCTH)KCHHUIO LU U
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yCIIEXy, ONTUMHU3M, WHHLMATUBHOCTb, YMEHHE IEHCTBOBATh, MCXOAS W3 CBOUX
BO3MOKHOCTEH;

pa3BUTHE SMIIATUM  (CIIOCOOHOCTh NOHMMATh  JPYroro  4YelOBEKa,
OKa3aBIIErocsi B OMPEACICHHBIX 00CTOSTENbCTBAX);

pa3BuTHE COLIMAIbHBIX HAaBBIKOB (cmocobHOCTH BBICTPanBaTh
KOHCTPYKTHBHBIE OTHOUIEHUS C JPYTUMHU JIHOJbMHU, PETYJIUPOBATH CIOCOO
BBIPOKECHUSI CBOUX CYXXJCHUW U DMOLMU C YYETOM MO3ULIMHA U MHEHUU APYTUX
YYaCTHUKOB OOLIEHUS);

MO. Ilpunsitue ce0s U IPyTUX:

MPUHUMATh Ce0sl, TOHUMast CBOU HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI W apPryMEHThl JIPYTUX IIPU AaHAIU3E pPE3YyJIbTAaTOB
JIEATENBHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIMOKH;

pPa3BUBATh CIOCOOHOCTh MOHUMATh MUP C TTO3UIINH APYTOro YeJIOBEKA.

2.3. IIlpeameTHbIE pe3yJIbTATHI

I1.1. ChopMUpOBaHHOCTh 3HAHUM O MECTE€ U POJIU OHOJOTHH B CHUCTEME
HAy4YHOTO 3HaHMs; (YHKIMOHAIBHOM TIpaMOTHOCTH YeJIOBEKa HJisi PEelICHHs
’KU3HEHHBIX MPOOIIEM;

I1.2. CdopmupoBaHHOCTD YMEHHUS pacKpbIBaTh COJIEp/KaHHE
OCHOBOITOJIAraIOIIUX OMOIOTHYECKUX TEPMUHOB U MTOHSATUH: )KU3Hb, KJIETKA, TKAHb,
opraH, OpraHu3M, BHJ, MONYJALMs, 53KOCHUCTeMa, OHOlEeH03, Ouocdepa;
Metabonu3M (OOMEH BEHIeCTB W MpEeBpalieHUE dSHEpPruM), TrOMeocTas
(camoperynsiius), 6uocuHTe3 OenKa, CTPYKTYpHAsi OpraHU3aIMsl >KUBBIX CHCTEM,
JUCKPETHOCTb,  CaMOPETYJIALIMS,  CaMOBOCIPOM3BENCHHE  (PEHPOMYKILHS),
HACJIEICTBEHHOCTh, HM3MEHYMBOCTb, 3HEPrO3aBUCUMOCTb, POCT U pa3BUTHE,
YPOBHEBAs OpraHu3aLus;

I1.3. CdopmupoBaHHOCTH YMEHHUS pPacKpbIBaTh COJIEp/KaHHE
OCHOBOITOJIAralOIMX  OWOJIOTMYECKUX  TEOPHUM M TUIOTE3:  KJIETOYHOM,
XpPOMOCOMHOM, MYTallMOHHOW, SBOJIOUMOHHOM, MPOUCXOKIACHUS KUZHH U
YEJIO0BEKA;

[1.4. CdopMHPOBAaHHOCT, YMEHHUS PACKPBIBATH OCHOBOINOJIAralOUIUe
Oouosiornueckue 3akoHbl M 3akoHoMepHocTu (I'. Mennens, T. Moprana, H.H.
Basunosa, O. I'ekkens, . Mromnepa, K. bapa), rpaHuiibl ux npuMEHUMOCTH K
KUBBIM CHCTEMAaM;

[1.5. TlpuobpereHue ombiTa MPUMEHEHHUS OCHOBHBIX METOJOB HAYYHOTO
MO3HAHUSA, UCTIOJIb3YEeMbIX B OMOJIOTHH: HAOIIOJEHUS M OMUCAHUS KUBBIX CUCTEM,
OPOLECCOB M SIBJCHWM;, OpraHuM3allud M TMPOBEACHUA OHOJIIOTHUYECKOTO
DKCHEPUMEHTA, BBIJIBUOKEHUSI TUIOTE3, BBIABICHUS 3aBUCUMOCTH  MEXKIY
UCCIENYEMbIMU  BEIIMYMHAMHU, OOBSICHEHUS MOJYYEHHBIX pE3yJIbTaTOB H
(dbopMyJIMpOBaHUST BBIBOJIOB C HCIOJIB30BAHUEM HAYUYHBIX MOHSITUH, TEOpUMl U
3aKOHOB;

[1.6. ChopMuUpOBAaHHOCTh YMEHHS BBIAEIATH CYUIECTBEHHbIE MPU3HAKU
BHUPYCOB, KJIETOK MPOKAPUOT M IYyKAPUOT; OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX
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OpPraHHW3MOB, BHJOB, OHOTEOIIEHO30B U 3KOCHCTEM; OCOOCHHOCTH IPOIIECCOB
oOMeHa BEIIEeCTB U NMPEBPAIICHUS SHEPTUU B KJIETKe, POTOCUHTE3A, TIIACTUYECKOTO
U DHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHTO3a, MeH03a, OIIOJO0TBOpPEHUS,
pa3BUTHUS U Pa3MHOKEHUs, HHIMBUYaTbHOTO Pa3BUTHUSI OpraHn3Ma (OHTOTeHe3a),
OOppOBI 32  CYILIECTBOBAHHWE, €CTECTBEHHOTO O0TOOpa, BHA000pa30BaHMS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpefie OOWTaHWs, BIMSHHUS KOMIIOHEHTOB
OKOCHCTEM, aAHTPONOTEHHBIX H3MEHEHHH B JKOCHCTEMax CBOEH MECTHOCTH,
KpYTOBOPOTa BEILIECTB U MpeBpallleHre SHepTrun B Ouocdepe;

I1.7. ChopmMHupOoBaHHOCTH, YMEHHs TPHUMEHATH TOJyYEHHBIC 3HAHUS IS
OO0BSICHEHHSI OMOJIOTMYECKHUX MPOIIECCOB U SIBJICHUH, JUISI IPUHATHS TPAKTUISCKUX
pellleHui B MOBCEIHEBHOM >KM3HM C LIEJbI0 oOecredeHHsi 0e30MacHOCTU CBOETO
3I0POBbS M 3JI0POBBS OKPYKAIOIIUX JIFOACH, COONIOJACHHUS 310pOBOro obOpasa
KU3HU, HOPM TPaMOTHOTO TOBEIEHUS B OKpYy)Karolled MpUPOJHON Ccpee;
NOHUMaHHE HEOOXOIMMOCTH  HCIIOJNBb30BAHMUS  JOCTHXKEHUH  COBPEMEHHOM
Ouonoruu 1 GUOTEXHONOTHIA JUIS PAllHOHATBHOTO TPUPOIOTIOIB30BAHUS;

I1.8. CdopMupoBaHHOCT, yMEHHUS peliaTh OWOJOTHYECKHE 3ajayd,
COCTaBJSATh TCHOTUIMYECKHE CXEMbl CKpEIIMBaHWS JJI1 pPa3HbIX THUIIOB
HACJICJIOBaHMSI TIPU3HAKOB y OPTaHU3MOB, COCTABIISITh CXEMBI TIEPEHOCA BEIIECTB U
OHEPTUH B SKOCUCTeMaX (IeTH MUTaHUsI, MUIIEBbIC CETH);

I1.9. ChopmMupoBaHHOCTh YMEHUN KPUTHUECKH OIEHUBATH WH(MOPMAIUIO
OMOJIOTMUECKOTO COJEP)KAHUS, BKIIOYAMOINIYIO0 I[ICEBJOHAYYHBIE 3HAaHUS W3
pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MAaCCOBOW MH(OPMAINH, HAYIHO-TIOMYJISIPHBIE
MaTepuayibl);  WHTEPIPETUPOBATh  ITHUYECKHUE  aCHEKThl  COBPEMEHHBIX
UCCIIEJOBaHUM B OWMOJNOrMM, MEIUIMHE, OWOTEXHOJOTUHU; paccMaTpUBaTh
rII00aJbHBIE JKOJIOTHYECKHE MPOOJIEMbI COBPEMEHHOCTH, (POpMHUpOBATH IO
OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

I1.10. ChopmupoBaHHOCTH YMEHUHN CO37aBaTh COOCTBEHHbIC TUCbMEHHBIE U
YCTHBIE COOOLIEHUSI HA OCHOBE OHMOJIOTMUECKOW HH(OpMAuu U3 HECKOJbKHX
UCTOYHUKOB, TPAMOTHO MCIOJ30BaTh MOHATUHHBIN anmapar OMOJIOTHH.

TpeGoBaHusi K MPEAMETHBIM pe3yJibTaTaM OCBOEHHUS YTiayOJIECHHOrO Kypca
OMOJIOTMU JIOJDKHBI BKJIIOYATh TPEOOBAHUSA K pe3yJibTaTaM OCBOSHHUsI 0a30BOTO
Kypca 1 JIONOJHUTEIBHO OTPaXKaTh:

[1.11. ChopMupoBaHHOCTh 3HAHUUA O MECTE U POJU OHOJOTHUU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHOHAYYHOU
KapTUHBI MUpPA, B MO3HAHWU 3aKOHOB TMPHUPOJLI M PEIICHUU XU3HEHHO BAKHBIX
COIMAIIbHO-3THYECKUX, SKOHOMUYECKHUX, IKOJOTUYECKUX MPOOJIEM UeTOBEUYECTBA,
a TakKe B PEIICHUH BOIPOCOB PALUOHAIBLHOIO MPUPOJIONOJIH30BAHUS; B
(GbopMUPOBAaHUU IIEHHOCTHOTO OTHONIIEHUS K MPUPOAE, OOIIECTBY, YEIOBEKY; O
BKJIaJIe POCCUMCKUX U 3apyOEKHBIX YUEHBIX - OMOJIOTOB B pa3BUTUE OMOJIOTUY;

[1.12. VYmeHue BianeTh CUCTEMON OHOJIOTMYECKMX 3HAHHMM, KOTOpas
BKJIFOYAET:

OCHOBOTIOJIAraroIire OMOJIOTHYECKUEe TEPMUHBI U MOHATUS ((KU3HB, KJIETKA,
TKaHb, OpPraH, OpraHu3M, BHJ, MOMYJALMS, JSKOCHCTeMa, OWOIeHO3, Ouocdepa;
MeTaboJM3M, TOMEOCTa3, KIETOYHbIH HUMMYHUTET, OuOCHHTE3  Oelka,
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OMONONMUMEPBI,  JAUCKPETHOCTb,  CaMOPETYJSALUs,  CaMOBOCIPOHU3BEJICHUE,
HACJIEICTBEHHOCTh, N3MEHYUBOCTbD, SHEPTO3aBUCUMOCTb, POCT U Pa3BUTHE);

ononornyeckue teopuu: kiuerounas teopus T. [lIBanna, M. llneiinena, P.
BupxoBa; KIOHaIBbHO-ceneKTUBHOrO mMmmyHurera II. Opmux, .M. Meuynukosa,
XpPOMOCOMHAsI TE€OpUsl HACIEACTBEHHOCTH 1. MopraHa, 3aKOH 3apOJbIIIEBOTO
cxonctBa K. bapa, sBomonmonnas teopus Y. [lapBuHa, CMHTETHUYECKas TEOpHUs
ABOJIIONMM, Teopusi aHTpomoreHesa Y. [lapsuna; Teopus Ouoreounenoza B.H.
Cyxkauena; yuenus H.W. BaBunosa - o LlenTpax MHOroo6pasus 1 mpoUCX0KIEHUS
KyJbTypHbIX pacteHuid, A.H. CeBepuoBa - 0 MyTAX U HAIPABJICHUIX BOJIIOLMH,
B.W. Bepnanckoro - o 6uocdepe;

3aKOHbI (eAMHOOOpa3usi TMOTOMKOB IE€PBOrO IOKOJEHUS, pPACIIEIUICHUS
IIPU3HAKOB, HE3aBUCUMOIO HacienoBaHus Ipu3HakoB I'. Menneins, CUeIuIeHHOro
HACIENOBaHMUs IIPU3HAKOB M HapylleHus cuerieHus reHoB 1. Moprasxa;
FOMOJIOTHYECKUX PAJIOB B HacleACTBeHHOM wu3MeHunBoctd H.M. BaBuiosa,
renetndeckoro pasHoBecus Jx. Xapau u B. BaitnOepra; 3apoapIieBoro cxojcTsa
K. Bapa, Ouoreneruueckoro 3akoHa J. ['ekkens, @. Mrosepa);

MPUHIUIBI (YUCTOTHI FaMET, KOMILJIEMEHTAPHOCTH );

npaBuia (MuHumyMa FO. JInOuxa, SKOJOTMYECKOW NHUPAMHUABI YHCET,
OroMacchl M SHEPTUN);

runote3bl  (koamepBatHoit A.M. Omnapuna, nepBuyHoro OynboHa JIXK.
Xonpaeitna, mukpocdep C. Doxkca, pudbosuma T. YUek);

[1.13. Bnanenue cucteMod 3HaHUM OO0 OCHOBHBIX METOJIaX HAYYHOTO
NO3HAHMSI, UCTIOJIb3YyEMbIX B OMOJOIrMYECKUX HCCIIEIOBAHUSIX JKUBBIX OOBEKTOB U
KOCcHCTEM (OMHCaHUE, H3MEpPEHue, MPOBEACHUE HaOM0IeHul); crnocobaMu
BBISIBJICHUS Y OLICHKU aHTPOIIOT€HHBIX U3MEHEHUN B IPUPOJIE;

[1.14. YMeHue BbILACTATh CYILIECTBEHHBIEC IPU3HAKU:

CTPOCHMSI BHPYCOB, KIETOK NPOKAPUOT MU DJYKAPHUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUIOB, OMOT€0LIEHO30B, IKOCUCTEM U OHOC(hepHI;

CTPOCHHUSI OpPraHOB M CHCTEM OpPraHOB PACTCHUM, JKMBOTHBIX, YEJIOBEKA;
IIPOLIECCOB  KU3HENEIATENBHOCTH, MPOTEKAIOIUX B OpPraHW3Max pacTeHUH,
KUBOTHBIX U YEJIOBEKA;

OMOJIOTMYECKUX MPOIlecCOB: 0OMEHa BeulecTB (MeTaboiiu3M), HHGOpMALIHH
U TIpEeBpallleHUus] 3HEPIruu, OpOXKEHUs, aBTOTPOPHOTO U TeTepOoTpO(HOro TUIIOB
nuTaHus, (POTOCHHTE3a U XEMOCHUHTE3a, MUTO03a, Meio3a, TraMeToreHesa,
IMOpHUOreHe3a, HoCTAIMOPHOHATILHOTO PAa3BUTHS, PA3MHOKEHUS, MHIUBU Ty aJIbHOTO
pa3BUTHUA OpraHu3Ma (OHTOreHe3a), B3aUMOJICCTBUS T'€HOB, FETEPO3UCA; IEUCTBUN
UCKYCCTBEHHOTO 0TOOpa, CTAa0WIM3HPYIOIIETO, ABMXKYIIETO U Pa3pbIBAIOLIETO
€CTECTBEHHOT O ot0opa; aJUIONIATPUYECKOTO u CUMITATPUYECKOTO
BUJI000pa30BaHus; BIUSAHUSA JABIKYIIUX CHJI BOJIOLWU HAa TeHO(POH MOMYJISAIIH;
IPUCHIOCOOJICHHOCTH OPraHu3MOB K cpejie OOWTaHus, YEepPEeIOBAHMS HAIPABICHUM
ABOJIIOLIMM; KPYTOBOPOTA BEIIECTB M IIOTOKA DHEPTUU B IKOCHCTEMAX;

I1.15. VYmMeHue ycTaHaBIMBAaTH B3aUMOCBA3M MEXIYy CTPOCHHEM H
(GyHKUMSAMH: OpPraHOMJIOB, KIJIETOK pa3HbIX TKaHEW, OpraHaMd U CHCTEMaMH
OpraHOB y PACTEHMM, >KMBOTHBIX M YEJIOBEKA; MEXKIy dTaraMud OOMeHa BEILIECTB;
JTanaMy KJIETOYHOIO LHKJIA W JKU3HEHHBIX IUKIOB OPraHU3MOB; 3TallaMH
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AMOPUOHAIBLHOTO PA3BUTHS; TEHOTUIIOM U (EHOTHIIOM, (DEHOTUTIOM U (PaKTOpaMH
Cpelbl OOMTaHMS; MPOIECCaMU DBOJIIONHH; JIBIKYIIMMH CHUJIAMU aHTPOTIOTEHE3a;
KOMITOHEHTaMU Pa3IMYIHBIX SKOCHCTEM U MPUCTIOCOOICHUSIMU K HUM OPTaHU3MOB;

I1.16. YMeHue BBISBISATh OTIWYUATENbHBIE PU3HAKA JKUBBIX CHUCTEM, B TOM
yucjie rpuboB, pacTEHUMN, KUBOTHBIX M YEJIOBEKA; MPUCIOCOOJICHHOCTh BUJIOB K
cpeae oOuTaHusi, aOUOTUYECKUX U OHUOTUYECKHMX KOMIIOHEHTOB HKOCHUCTEM,
B3aMMOCBSI3€M OpraHu3MOB B COOOIIECTBaX, AaHTPONOTEHHBIX W3MEHEHUH B
PKOCHUCTEMaX CBOCH MECTHOCTH;

I1.17. Ymenue HCI0JIb30BaTh COOTBETCTBYIOIINE ApryMEHTBI,
OMOJIOTMYECKYI0 TEPMHUHOJIOTHIO M CHMBOJIUKY IS JIOKa3aTelbCTBa POJICTBA
OPraHU3MOB PAa3HBIX CUCTEMATUUECKUX TPYIIN; B3aUMOCBSI3U OPTraHU3MOB U CPEJIbl
oOWTaHUS; €IMHCTBA YEJIOBEUECKHX pac; HEOOXOIMMOCTH 370pOBOro obOpasa
KU3HU, COXpAaHEHHUS pa3sHoOOpasWs BHJIOB M OKOCHCTEM, KaK YCJIOBHSA
COCYILIECTBOBAHUSI MPUPObI U YETIOBEUECTBA;

[1.18. YMeHue pemaTh TOWCKOBBIE OHWOJOTUYECKHUE 3a7aud; BBISIBISATH
MPUYUHHO-CJICICTBEHHBIE  CBSI3M  MEXIY HUCCIEAYEeMbIMU  OHOJOTUYECKUMU
o0ObeKTaMU, TIpollecCaMyd U SBJICHUSIMH; JI€JaTh BBIBOJALI W MPOTHO3BI Ha
OCHOBAHUH MOJYYECHHBIX PE3YJIbTATOB;

[1.19. YMeHue BbIABUTATH TUIIOTE3bI, MPOBEPATH UX IKCIEPUMEHTATBLHBIMU
cpeactBaMu, GOpPMYJIUpYs I€Ib HCCIEIO0BAaHMS, aHAIW3UPOBATh MOJYyYCHHBIC
pe3yJIbTaThl U J€JIaTh BHIBOBI;

[1.20. IlpuHuMMaTh y4yacTHe€ B HAy4YHO-HCCIICIOBATEIILCKONH padoTe 1o
OMOJIOTMH, PKOJIOTUU W MEAMIIMHE, MPOBOAMMON Ha 0a3ze IMIKOJBHBIX Hay4YHBIX
OOIIEeCTB M MyOJIUYHO TPEACTABIATH MOJYyYCHHBIC PE3yIbTaThl HA YUCHHUYSCKHUX
KOH(EPEHIUAX Pa3HOr0 YPOBHS,

I1.21. YMeHue orieHuBaTh dTUUECKHUE aCleKThl COBPEMEHHBIX MCCIIEI0BaHUM
B o0mactTh OWOTEXHOJOTHMH W TEHETHYECKHX TEXHOJIOTHH (KJIOHMpPOBAHUE,
HCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMPABICHHOE U3MEHEHUE I'€HOMa M CO3/IaHue
TPAHCTEHHBIX OPTaHU3MOB);

[1.22. YMeHue MOTHMBHpPOBATH CBOM BBIOOp Oyayiiei mpodeccuoHanbHON
JIESITCIBHOCTH B 00JIaCTH OMOJIOTHM, MEIHUIIMHBEI, OMOTEXHOJIOTHH, IICUXOJIOTHH,
AKOJIOTUM, BETEPUHAPHUU, CEIBCKOIO0 XO3SIMCTBA, MHUILIEBON MPOMBIIICHHOCTH;
yIIIyOIsTh TO3HABATENIbHBIM MHTEPEC, HAMpaBJICHHBIM Ha OCO3HAHHBIM BHIOOD
COOTBETCTBYIOIIECH Mpodeccuu M MpoJ0DKeHHE OMOJOTHYECKOTO 00pa30oBaHUs B
YUIPEKJICHHUSIX CPEIHET0 PO ECCHOHATLHOTO U BBICIIIETO 00pa30BaHUs.

[IpenmeTHbIE  pE3yJIbTaThl OCBOEHUS Y4YE€OHOro TIpeaMeTa  JIOJKHBI
OTpaxkaTh:

c(OpMHPOBAHHOCTh 3HAHUI O MECTE U POJIU OMOJIOTHH B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTUHBl MHpAa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUUCKUX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OUOJNOTUH, (HYHKIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa ISl pelIeHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJAEpKAHWE OHOJOTMYECKUX TEPMHHOB U TMOHSITHM:
KU3Hb, KJIE€TKa, OpraHu3M, MeTabonusM (OOMEH BEIIECTB U IPEBPALLCHHUE
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SHEPIuM), TOMEOCTa3 (CaMOPEryJIsIIus), YPOBHEBASI OPraHU3alIMs KUBBIX CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTbD, POCT U
pa3BHUTHE;

YMEHUE u3JlaraTh OHOJIOTHMYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, LEHTpajibHasg JOrMa MOJIEKYJIApHON Ouosorun), 3akoHbl (I
Mengens, T. Moprana, H.J1. BaBunoa) u ydeHus (0 LEHTpax MHOTrooOpa3usi
MIPOUCXOXKIECHUSI KyIbTYypHbIX pacTeHuid H.. BaBuiiosa), onpeaensiTh rpaHuIlbl UX
MPUMEHUMOCTH K )KMUBBIM CHCTEMaM;

yMEHHUE BIAJEeTh METOJaMHU HAYYHOTO MO3HAHUSI B OMOJIOTUU: HAOIIOACHHUE
U ONHUCAHUE KUBBIX CHUCTEM, MPOIIECCOB U SBJICHUM, OPraHU3alvs U MPOBEICHUE
OMOJIOTMYECKOTO  HOKCIEPUMEHTAa,  BBIIBW)KEHHE  TUIIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAYy HCCIeAyeMbIMH BEJIMYMHAMHU, OOBSICHEHUE MOIYYCHHBIX
pE3yNbTATOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHI, TEOPUH M 3aKOHOB, YMEHHUE
JIeNaTh BBIBOJIbI HA OCHOBAHUU NOJyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATh CYLIECTBEHHBIE PU3HAKU BUPYCOB, KIETOK MMPOKAPHOT U
JYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MIPOLIECCOB: OOMEHAa BEILECTB U IMPEBpAIICHUs] YHEPruu B KiETKe, (POTOCHHTE3A,
IUIACTUYECKOTO W SHEPreTHUYecKoro oOMEHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHHS, WHAMBUAYAJBLHOTO pPa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

YMEHUE NMPUMEHATh MOJIYYCHHbIC 3HAHUS IJIs1 OOBSICHEHUs OMOJIOTHYECKUX
MPOLIECCOB U SIBJICHUH, JUJISl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM
KU3HU C LEJIbl0 o0ecnedeHuss Oe30MacHOCTH CBOEro 3/0pOBbS U 370POBbS
OKPY>KaIOILUX JII0/IeH, COOII0OCHHSI HOPM I'PaMOTHOT'O MOBEACHUS B OKPYXKaroIlen
OPUPOJHON cpene, MOHUMaHHE HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHKEHHIM
COBPEMEHHOU ounonoruu u OMOTEXHONIOTUH Ui PaIlMOHAJIBHOTO
IPUPOAOTIOIb30BaHNUS;

YMEHUE pellaTh »BJIEMEHTapHble T'€HETUYECKUE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CLEIUIEHHOE HACIEJOBaHUE, COCTAaBJISATh CXEMBbI
MOHOTMOPHIHOTO CKpPEIIMBAHMS I MPEICKa3aHUsl HACIEJOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHHUE BBIMOJHATH J1A0OPATOPHBIE M MpPAaKTHYECKUE pabOThl, COOIIOIATh
MpaBuiia Mpy padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATb W HHTEPIPETHPOBATH HHGOPMALIHIO
OMOJIOTMYECKOTO  COJIEP)KAHUSA, BKIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeCTBa MacCOBOM MH(pOpMAIUH, HAyUYHO-TIONYJISPHbIE
MaTepuaibl), STUYECKHE acCleKThl COBPEMEHHBIX HCCIIEe0OBaHUIl B OuoJorum,
MeAMIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIICHMUS,
000011ast O6MOJIOrHYEeCKy0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh NOHATUIHBIN armapaT OMOJIOTHH.

c(OpMHPOBAHHOCTh 3HAHUI O MECTE U POJIU OMOJIOTHH B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpAa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE€ POCCUUCKHUX U
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3apyOEKHBIX YUYCHBIX-OMOJIOTOB B pa3BUTHE OWOJNOTHH, (YHKIIMOHATIHHOM
IPaMOTHOCTH Y€JIOBEKa ISl pEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHUE PACKPHIBATH COJACpPKAHWE OMOJOTUYECKUX TEPMHHOB U TOHSITHI:
BU/JI, TOMYJISALNS, TEHOPOH, IBOIIOLHUS, ABMKYIINE CUIbI ((haKTOpbl) SBOJIOINH,
MPUCIIOCOOJIEHHOCTh OPTaHMW3MOB, BHI000pa30BaHME, HKOJIOTHUYECKHE (DAKTOPHI,
DKOCUCTEMA, TMPOAYLEHTH, KOHCYMEHTBHI, PEAYIEHTHI, IIeMd  IUTaHU,
AKOJIOTUYECKas MUpaMuaa, OUOreoreHo3, ouocdepa;

yMEHHE Wu3Jarath OWOJIOTUYECKHUE TEOopuu (dBONMOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUsl OHBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimieBoro cxonctea K.M. Bbapa, depenoBaHusi riaBHBIX HampaBiIeHUN U
nyteit sBomonun A H. CeseproBa, yuenus o 6uochepe B.M. Bepnanckoro),
OTIPEJIENISITh TPAHUIIBI UX TPUMEHUMOCTH K KMUBBIM CHUCTEMaM;

yMEHHUE BIAJeTh METOJIaMH HAYYHOTO TIO3HAHUS B OMOJOTHU: HAONIOACHUE
W ONHMCAHWE JKMUBBIX CHUCTEM, MPOIIECCOB U SBJICHU, OPTaHHU3AIMs W MPOBEICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBABMKCHHE  THIOTE3bI,  BBISIBICHHE
3aBUCUMOCTH MEXIY WCCIEAYEMbIMA BEIUYMHAMHU, OOBSICHEHUE TOTYYCHHBIX
pE3yNbTaTOB, MCIOJB30BAaHHBIX HAYYHBIX TIOHSTHH, TEOPUH M 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIGI HA OCHOBAHUH TIOJYYCHHBIX PE3YyJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBCHHBIC IPHU3HAKK CTPOCHHUS OHMOJIOTHYCCKUX
OOBEKTOB: BHJOB, IMONYJAIHWA, TNPOAYIEHTOB, KOHCYMECHTOB, PEIyIICHTOB,
OMOreOlIeHO30B U DKOCHUCTEM, OCOOCHHOCTH IPOIIECCOB: HACIEACTBEHHOM
M3MEHUYUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCITIOCOOIEHHOCTH
OpPraHU3MOB, JIEUCTBHSI HKOJOTHYECKUX (HAKTOPOB Ha OpPraHU3MbI, MEpeHoca
BEIIECTB W TIOTOKA HJHEPTUU B HKOCHUCTEMAX, AHTPONOTECHHBIX HW3MECHECHHH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYTrOBOpPOTa BEHIECTB U OHMOTCOXMMHUYECKUX
IIUKJIOB B Onocdepe;

yMEHHUE TMPUMEHSATH TOJYYCHHBIC 3HAHUS I OOBSICHEHUS OMOIOTHYCCKUX
IIPOLIECCOB M SIBJICHHUM, JUISl NPUHATHSA MPAKTUYECKUX PEIICHUH B NOBCEIHEBHOMN
KU3HU C IeNplo obecredeHnss Oe30MacHOCTH CBOETO 3/I0pPOBbS U 30POBBS
OKPY>KaIOIIUX JIFO/ICH, COOMIOCHISI HOPM TPaMOTHOTO MOBEACHHS B OKPYKAIOIICH
MPUPOAHONW cpeje, MOHMMaHUE HEOOXOIUMOCTH HWCIOIb30BAHMS JTOCTHKCHHM
COBPEMEHHOW OMOJIOTHH VISl pallMOHATLHOTO MPUPOAOTOIE30BaAHNS;

YMEHHUE pellaTh 3JIEMEHTApHbIE OMOJIOTMYECKUE 3aJ]a4H, COCTABISATh CXEMbI
NepeHoca BEIIeCTB U SHEPTUU B SKOCHUCTEMaX (IIeH MUTAHMUS);

YMEHHUE BBIMOJIHATH JIA0OPATOPHBIE W MPAKTUYECKUE PaldOThI, COOIIOJATh
npaBuia mpu padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBAHUEM;

yMEHHUE KPUTHYECKH OICHWBATh W WHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJIEPIKAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeJCTBAa MaccOBOW MH(OpMAINU, HAYYHO-TIOMYJISIPHBIE
Matepualbl),  paccMaTpuBaTh  [JIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (()OPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

YMEHHE CO03/1aBaTh COOCTBCHHBIC NHCHBMEHHBIE W YCTHBIE COOOIICHUS,
000011ass 6MOJIOTHYECKYI0 UHGOPMAIIUIO M3 HECKOJIBKUX MCTOYHUKOB, IPaMOTHO
WCITOJIB30BATh TIOHSITHIHBIN armapaT OMOJIOTHH.

16



c(hOpMUPOBAHHOCTh 3HAHMH O MeECT€ M POJHU OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU ECTECTBEHHO-HAYYHON KapTHUHBI MHpA, B
MO3HAHUU  3aKOHOB NPUPOJBI W  pELIEHUH TpoOJeM  palrOHAIBHOTO
MPUPOJIOTNIOIB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Oonomoruu;

BJIQJICHUE CHUCTEMOM OHWOJOTMYECKUX 3HAaHWM, KOTOpas BKJIIOYAET:
OCHOBOTOJIaralIire OHOJIOTHYECKUE TEPMUHBI W TOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTa0oJIu3M, TOMEOCTa3, CaMOpPEryJsius, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTb, M3MEHYUBOCTh, POCT M Pa3BUTHE), OUOJOTHYECKUE TEOPHH
(xknerounas Teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacienctBeHHoctu T. Moprana), yuenuss (H.M. BaBumoBa - o 1eHrpax
MHOTOOOpa3usi W TMPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHil),  3aKOHBI
(emrnHOOOpa3wsi MOTOMKOB TMEPBOTO TMOKOJIEHUS, PACIICIIIICHUSI, YACTOTHI TaMeT,
HE3aBUCHUMOro HacienoBaHuss [. MeHaenss, TrOMOJOTMYECKUX PSJOB B
HaCJIEICTBCHHOU U3MEHUYUBOCTH H.N. BaBuiona), MPUHLIHTIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJaMU HAy4YHOTO IMO3HAHUS, UCIOJb3yEeMbIMU B
OMOJIOTMYECKUX UCCIEAOBAHUSX KHUBBIX OOBEKTOB (ONHUCAHUE, HM3MEpPEHHUE,
HaOJII0/ICHNUE, SKCIIEPUMEHT);

YMEHHE BBIACISThH CYIIECTBEHHBIC TPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OakTepuii, rpubOB, pacTeHUH, J)KUBOTHBIX M Y€JIOBEKa, CTPOCHUS OPTaHOB U CUCTEM
OpraHOB pACTE€HMI, >KUBOTHBIX, 4YEJIOBEKa, IMPOLECCOB KU3HEAEITEIbHOCTH,
MPOTEKAIONIUX B OPTaHU3Max PacTeHH, KUBOTHBIX U YETOBEKA, OMOJIOTHYECKUX
MPOIIECCOB: OOMEHa BEMIeCTB (MEeTaboIM3M), MPEeBPAIEHUs dHEPTUU, OPOKEHUS,
aBTOTPO(MHOTO U reTepoTPOPHOTO TUTIOB MUTAHUSA, (OTOCHHTE3a M XEMOCHUHTE3a,
MHUTO3a, MeH03a, TaMeTOTeHe3a, IMOPHUOTEeHE3a, TTOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXXEHUSI,  WHJUBUAYAIIBHOTO  pPa3BUTUSL  OpraHu3Ma  (OHTOTE€HE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOI'0 0TOO0DPA;

YMEHHE YCTAHABJIMBATh B3aMMOCBSI3U MEXIY OpPraHOMJAMHU KJIETKH M HX
(GYHKIUSMH, CTPOEHHUEM KJIETOK pa3HbIX TKaHEeH W UX (QYHKIUAMH, MEXIY
opraHamMM M CHUCTEMaMH OpPraHOB Yy pAacCTeHUM, >KMBOTHBIX MU YEJIOBEKa U HUX
GyHKUHUSAMH, MEXKIY CHUCTEMaMHU OpPraHOB M WX (PYHKIUSMHU, MEXKAY ITaramu
oOMeHa BEIIEeCTB, ATaraMH KJIETOYHOIO IIMKJIAa U KU3HEHHBIX ITUKIIOB OPTraHWU3MOB,
sTanamMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTHIIOM U (EHOTHUIOM, (DEHOTUIIOM H
dbakTopamu cpelibl OOUTaHUS;

YMEHHE BBISIBIATH OTJIUYUTEIbHBIC MPU3HAKYU )KUBBIX CUCTEM, B TOM YHCIIE
pacTeHHU, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCHOJIb30BaTh COOTBETCTBYIOUIUE aPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl JI0Ka3aTelbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL,

yMEHHME peniaTb  OHOJIOTHYECKHE  3a7adyd, BBISIBISATH  MPUUYUHHO-
CJICJICTBEHHBIE CBSI3U MEXKJYy HCCIEAYeMbIMH OHOJOTHUUYECKUMHU TMPOIECCaMu U
SBJICHUSIMM, JIeJIaTh BBIBOJIBI M TMPOTHO3BI HA OCHOBAaHWUU TOJYUYECHHBIX
pE3yNbTATOB;
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YMEHHUE BBITMOIHATH JIA0OPATOpPHBIE M TPAKTUYECKUE PaOOTHI, COOIIOJATh
npaBuiIa mpy padboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPATh WX OKCICPUMEHTATHLHBIMU
cpenctBamu, GOPMYIHpPYS IEIb WCCICIOBAHUS, AHATU3UPOBATH IOJTYYEHHBIC
pPE3yNbTATHI U ICJIaTh BEIBOBL;

YMEHHE Y4acTBOBaTh B Y4€OHO-MCCIIEI0BATEIBCKOW paboTe Mo OHOJIOTHH,
DKOJIOTUU W MEIUIIMHE, MPOBOJMMON Ha 0a3e IMKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TIPEJACTaBIIATH  IOJIYYCHHBIC  pe3yJbTaThl Ha  YYEHUYCCKUX

KOH(EPEHITUSAX;
YMCHHE OIICHMBATh JTHUYECKHE AaCMEKThl COBPEMEHHBIX HCCIICIOBAaHUIA B
o0imacTu  OWONOTMM W MEIUIUHBI  (KJIOHHPOBaHUE,  HMCKYCCTBEHHOE

OIUTIOIOTBOPEHUE, HAINPABIECHHOE W3MEHEHHE I'€HOMAa M CO3/IaHHWE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBINA BBHIOOp OyayImieil mpodeccuoHambHON
JEeATENbHOCTH B 001acTH OHMOJOrMHM, MEAMIMHBI, OMOTEXHOJIOTMH, BETEPUHAPUH,
CEJIbCKOTO XO034iCTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIayOasaTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJIEHHbIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH MpoQeccuu u
NPOJOJKEHNE OHMOJOTMYECKOro 0o0Opa3oBaHHMA B  OpPraHU3ALMIX CPEIHETrO
po¢eCCUOHAILHOTO U BBICIIIETO 00pa30BaHUSI.

chOpMHPOBAHHOCTh 3HAHMM O MecCTe€ M poJu OHMOJOTMHM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, B TO3HAHWU 3aKOHOB TMPUPOJABI M PEIICHUU IKOJIOTHYECKUX
npo0byieM 4YeloBeYecTBa, a TaKKE B PELIEHUH BOIPOCOB PALMOHAIBHOTO
IPUPOJIOTIOIB30BaHUS, U B (POPMHUPOBAHUN LIEHHOCTHOTO OTHOIIECHHUS K HPUPO/E,
OOIIEeCTBY, YEJIOBEKY, O BKJIa/I€ POCCHUMCKHX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTUH;

YMEHHUE BIAJETh CUCTEMON OMOJIOTMYECKUX 3HAHHWM, KOTOpPas BKIKOYAET
ONpEJENCHUs] M IOHUMAHUE CYIIHOCTH OCHOBONOJIAraromuX OHOJIOrMYEeCKUX
TEPMUHOB M MNOHATHHA (BHJ, 3KOcUCTeMa, Ouocdepa), OMOJIOrMUYECKHE TEOPUHU
(aBomouronHas teopust Y. JlapBruHa, CUHTETHYECKasE TEOPUS SBOJIOLNN), YUECHUS
(A.H. CesepuoBa - 0 myTsX W HampapieHUsx sBomonuu, B.M. Bepnaackoro - o
ouocepe), 3akonbl (rereruueckoro paBHoBecus JI. Xapau u B. BaiinOepra,
3apoabiieBoro cxoacrtsa K.M. bapa), npaBuna (Munumyma FO. Jlubuxa,
HKOJIOTHYECKON NUpaMHuabl SHEpruu), rumnore3sl (rumore3a "mupa PHK" V.
['unGepra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOJAAaMH  HAy4yHOro  IO3HAHUS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX HCCIIEOBAHUIX HKUBBIX OOBEKTOB M SKOCUCTEM
(omucanue, wu3MepeHue, HAOIOJCHHUE, HKCIIEPUMEHT), CIIOCOO0aMH BBISIBICHHS H
OLICHKHM aHTPOITOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIACIATh CYIIECTBEHHbIE NPHU3HAKH: BHUJOB, OMOre€OLEHO30B,
PKOCUCTEM U Ouocdephl, CTAOUIU3UPYIONIETO, JBIXXYILIETO U Pa3phIBAOIIETO
€CTECTBEHHOTO ot0opa, aJIIONaTPUYECKOro u CUMIIaTPUYECKOTO
BUJI000pa30BaHus, BIAUSHUS JBHXKYUIUX CHJI SBOJIIOLMU HA T€HO(OH MOMYJISIHH,
MPUCTIOCOOJIEHHOCTH OPraHu3MOB K cpejie 0OUTaHUsl, YepeOBAHMS HAIPaBICHUM
HBOJIIOIMH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B IKOCUCTEMAX;
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YMEHUE YCTaHAaBIMBAaTh B3aMMOCBA3M MEXAY MPOLECCAMU 3BOJIOLMH,
JBUOKYIIMMH CHJIaMH aHTPOIIOTE€HE3a, KOMIIOHEHTAaMHU Pa3lIUYHBIX SKOCHUCTEM U
PUCTIOCOOJIEHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIIMYUTENbHBIE  TPU3HAKKA  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cCpelie OOWTaHUsl, aOMOTUYECKUX M OMOTHUUYECKUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOILIECTBAX,
AHTPOIIOI€HHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOUIME APTYMEHTbHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUIsl JOKAa3aTeJIbCTBA POJCTBA OPIaHU3MOB PA3HBIX
CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpe/ibl OOUTaHUsl, EAMHCTBA
YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPaHEHHs MHOrooOpasus BHUAOB MU
HKOCUCTEM KaK YCJIOBUS COCYLIECTBOBAHHUS IIPUPO/IbI M YEIOBEYECTBA;

yMEHHE peuiatb  OWOJIOTMYECKHWE  3a/Jadyd, BBIABIATH  NPUYUHHO-
CIIEJICTBEHHBIC CBSI3U MEX]Y HCCIEIYyEeMbIMU OHOJIOTUYECKUMHU TMpoLecCaMu U
SBIICHUSIMHU, JeNlaTh BBIBOABI M TPOTHO3bI HA OCHOBAHMM TOJYYEHHBIX
pE3yNbTATOB;

YMEHHUE BBINOJHATH J1A0OPATOPHBIE M MPAKTHYECKUE paldOThI, COOIIOATh
npaBuiIa npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYAOBAHUEM;

YMEHHE BBIBUTaTh THIIOTE3bl, MPOBEPATH WX OSKCIEPUMEHTAIbHBIMH
cpencrtBamMu, GOpMyIUpys 1ellb KCCIEIOBaHUS, aHAJU3UPOBATH IOJTYUYEHHBIE
pe3yJIbTaThl U EJaTh BbIBOBL;

YMEHHE y4acTBOBaTh B yueOHO-HCCIIEIOBATEILCKON paboTe mo Ouosoruw,
HKOJIOTUM U MEJUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  NPEACTAaBIATh  MOJYYEHHBbIE  Pe3yJbTaThl HAa  YYCHHUUECKHUX
KOH(DEpEeHITUSX;

YMEHUE OLEHUBATH THUIIOTE3bl M TEOPUU O MPOMCXOXKICHUH >KU3HHU,
YeJloBeKa W 4YEJIOBEYECKMX pac, O MpPUYMHAX, HOCIEACTBUAX H CrHocodax
IpeI0TBpalleHUs rI100aJbHbIX U3MEHEHUH B Onochepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIM BbIOOp Oyayuiell mpodeccuoHalbHON
JeATENbHOCTH B 00J1ACTH OMOJIOTUH, SKOJIOTUH, TPUPOIONOIb30BaAHUS, MEIULIUHBI,
OMOTEXHOJIOTUM, TICUXOJOTHUH, BETEPUHAPHM, CEIBCKOIO XO35SMCTBA, MUIIEBOU
MPOMBIIIUICHHOCTH, YIJIyOJIATh MO3HABATENbHBI HWHTEPEC, HaIpaBJICHHBIM Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYIOIIEW  mNpodeccun U MPOJOJIKEHUE
OMOJIOrMYEcKOro 00pa30BaHUsl B OPraHU3ALMIX CPEIAHEr0 MPOPECCHOHATBHOIO U
BBICIIIETO 00pa30BaHUSI.

3. COAEP)KAHUE U TEMATHYECKOE IIVNTAHUPOBAHUME
YYEBHOI'O IIPEJIMETA

3.1. O0beM yueOHOro nmpeaMera U BUAbI Y4eOHOM AesITeIbHOCTH

Buja yueOHOM J1esATeJIbHOCTH Oo6bem
4acoB
O0béM o0pa3oBaTe/IbHOM MPOrPaMMBbl Y4e0HOT0 IIpeaMeTa, 160
BCEro
O0bém padorpl  00yyarOmUXcsi BO B3aMMOJEHCTBHH C 148
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Bupa yueOHoil 1esiTe IbHOCTH

O0bem

4acoB

npenogaBareieM, BCero
B TOM YHCJIE:
YPOKH 146
KOHCYJIbTAll1 2
MIPOMEXKYTOUHas arrecTanus, B popme — sk3amena (1 cemectp)
IPOMEKYTOUYHAs aTTecTanus, B Gopme — sk3amena (2 cemectp) 6
CamocTosiTesibHasi paboTa o0y4yaronierocs (Bcero) 6

1 cemecmp
O0bém o0pa3zoBaTe/IbHON NMPOrpaMMbl Y4eOHOI0 MpeaMera, 64
BCEro
O0bém paldorpl oOyyamUXcsi BO B3aMMOJCHCTBUHM C 64
npenogaBareieM, BCero
B TOM YHCJIE:
YPOKH 64
KOHCYJIbTAINH
IIPOMEKYTOUYHAs aTTecTanus, B GopmMe — sK3aMeHa
CamocTosiTesibHasi paboTa o0y4yarouerocs (Bcero)

2 cemecmp
O0bém o0pa3zoBaTe/IbHON NMPOrpaMMbl Y4eOHOIO Ipeamera, 9%
BCEro
O0bém paldorpl oOyyamuXcsi BO B3aMMOICHCTBUM C 84
npenogaBareieM, BCero
B TOM UYHCJIE:
YPOKH 82
KOHCYJIbTAll! 2
IPOMEXKYTOUHAs aTTecTanus, B hopMe — HIK3aMeHa 6
CamocrosiTesibHast paboTa o0y4yarouierocs (Bcero) 6
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3.2. Conep:xxanue yueOHOro npeamera «buosorus»

HaunmenoBaHue pa3ae/ioB U
TEM

Conepxanue yuyeOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
I[IpakTHyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

Oo0Lem
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJIbTaThl

1 kypc 1 cemecTp

Pasnen 1. BBenenue B 0011y10
O0MOJIOTHIO

4

Tema 1.1. BBenenne
MHoroo0pa3ue :KUBOI0
mupa. OCHOBHBIE CBOMCTBA
’KMBOM MaTepuu

Coaep:xkaHue y4eOHOro MaTepuaJia

OOBbeKT u3yueHus: OMONOrHH — XuBas NMpupoja. [Ipu3HaKU KUBBIX
OpraHU3MOB M WX MHOT0oOpa3ue. YPOBHEBas OpraHHU3aIvs >KUBOU
OpUPOJAbl U HBOMIOLUA. MeToabl MO3HAHUS KUBOM MPUPOJBIL.
OO6mume 3akoHOMepHOCTH Ouosiorun. Posib 6nosnoruu B opmupona-
HUU COBPEMEHHOM €CTECTBEHHOHAYyYHOU KapTHUHBI MUpPa U IIPAKTU-
YECKOM JesITeNIbHOCTH JtoAei. CBs3b OMOJIOTHH C JIPYTMMU Hay-
KamH.

IIpakTnyeckoe 3aHsiTHe

XapakrepucTuka o0mei OuoJoruM Kak ydeOHOro mpeamera o0
OCHOBHBIX 3aKOHAaX )XM3HU Ha BCEX YPOBHAX €€ OpraHu3anuu. Beisis-
JeHue OOIIMX 4YepT OpraHu3alUH PAaCTCHHU, KUBOTHBIX, TPHUOOB,
MHUKpPOOPTaHU3MOB Ha OCHOBE YK€ HMEIOLIMXCS OHOJOTMYECKUX
3HAHUM.

1,2,3

JI1 — J12, J14 — 18,
M1 — M9,
1 —T122

Tema 1.2.YpoBHn
OpPraHu3alMH KUBOM
MaTepHuu

Coaep:xxanue yueOHOro MaTepuaJia

KuzHb kak popmMa CyIIeCTBOBAaHUS MaTEPUU; OTIPEICTICHUS
TOHATHS <OKU3HBY. JKU3HB U )KUBOE BEIIECTBO; KOCHOE U
OMOKOCHOE BelecTBO Orocheprl. YpOBHU OpraHU3alMU KUBOU
MaTepuu U NPUHILIMIBI UX BBIIECIEHUS: MOJIEKYJISIPHO-
T€HETUYECKU, KI€TOYHbIA, TKAHEBBIM M OPraHHBIN.

IIpakTH4yeckoe 3aHsATHE

XapakTepucTUKa YPOBHEN OPraHU3AIMU KUBOW MATEPUH, OMTMCAHUE
0COOCHHOCTEH MPOIIECCOB KU3HEACATETHHOCTH, XapaKTSPHBIX IS
Ka)KJI0T0 YPOBHSI.

Conep:xaHue y4eOHOro MaTepuaJia

1,2,3

JI1 - JI2, J14 — JI8,
M1 — M9,
1 - 1122




HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

OpraHu3MeHHBIH, MOMYJISIMOHHO-BHI0BOH, OMOIIEHOTHYCCKUN 1
orochepHbIil YPOBHH OpraHU3aIliy )KUBOWH MaTepHUH.

ITpakTH4yecKoe 3aHATHE

XapakTepucTUKa YPOBHEN OpraHU3alliy )KUBOW MaTE€pPUH, ONTHCAHNE
0CcOOEHHOCTEH MPOIIECCOB KU3HEAEATENbHOCTH, XapaKTEPHbIX IS
KQKJIOTO YPOBHS.

Conep:kaHue y4eO0HOI0 MaTepuasa

EnvHCTBO XMMUYECKOTO COCTaBa )KUBOIM MaTepUU; OCHOBHBIC
IPYMITEI XUMUYECKHX 3JIEMEHTOB U MOJIEKYJI, 00pa3ylolye KHUBOe
BEIIECTBO OMOCHEPHI.

IIpakTH4YecKoe 3aHATHE

XapaKTepI/ICTI/IKa XHMHYECKOr'0 COCTaBa KUBOH MAaTCpHH.

Pa3gen 2. YueHue o KJIeTKe

X34

Tema 2.1. Poan
HEOPraHN4eCKHUX BellecTB B
KJIeTKe

Conep:kaHue y4e0HOIr0 MaTepuaa

DNeMEeHTHBIN COCTaB XMBOTO BemiecTBa Ouocdepsl. Pacmpoctpa-
HEHHOCTb 3JIEMEHTOB, UX BKJAJ B 00pa30BaHUE XKUBOW MaTepuu U
00BEKTOB HEKUBOH MPUPOABL. MaKpO’IeMEHThbl, MUKPOIJIEMEHTHI;
WX BKJIaJ B 00pa3oBaHUE HEOPTaHMUYECKUX U OPTraHMYECKHUX MOJIe-
KYyJI )XMBOT'O BEIICCTBA. HeopFaHquCKHe MOJICKYJIBI )KUBOT'O BEILC-
CTBa: BOJa; XUMUYECKHE CBOICTBA U OMOJIOTHYECKast POJib: PACTBO-
puTeNb TUAPOPUIBHBIX MOJIEKYN, Cpela MPOTEeKaHHus OMOoXUMUUe-
CKUX TIPEeBpAIIEHHUH, POJIb BOABI B KOMIAPTMEHTAIHU3AINA U MEXK-
MOJICKYJISIPHBIX B3aHMOﬂeﬁCTBHﬂX, TCIIOPETYJIALMA U OP.

IIpakTH4YecKoe 3aHATHE

XapakTepuCcTHKa XMMHUYECKHIX 3JIEMEHTOB, 00pa3yOIIHNX KUBOE
BEIIIECTBO; Pa3InYhe MaKpo 1 MUKpOdJIeMeHTOB. Onucanue
HEOPraHWYECKUX MOJIEKYJI )KHUBOTO BEUIECTBA, UX XUMHUYECCKHE
CBOWCTBA M OMOJIOTHYECKAast POJIb

Conep:kaHue y4eOHOT0 MaTepHuaJia

Conm  HEOpraHWYeCcKMX KHCJIOT, HMX BKJIaJ B 00ecleueHue

1,2,3

JI1 - J12, J14 — 18,
M1 — M9,
1 - 1122
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

IIPOLIECCOB JKU3HEAEATEIILHOCTU U MOJiep)KaHue romeocrasa. Posb
KaTHOHOB U aHUOHOB B obecrieueHnH IIPOLIECCOB
KHU3HenesTeapHOoCTH. OcMOC M OCMOTHYECKOE  JaBIICHHE;
OCMOTHYECKOE TIOCTYIUICHHE MOJEKY]l B KIETKy. bydepHsie
CHCTEMbI KJIETKH U OpraHu3Ma.

HpaKanecxoe 3aHATHE

XapakTepucTUKa XUMHUUECKHUX 3JIEMEHTOB, 00pa3yroIINX >KUBOE
BELIECTBO; pa3IMuue Makpo U MUKPO3JIeMEeHTOB. Onucanne
HEOPraHUYECKUX MOJIEKYJI ’KUBOT'O BEILIECTBA, UX XUMHUECKUE
CBOMCTBa U OMOJIOrHYECcKasi poJib

Tema 2.2. Poab
OpPraHuYecKUuX BellecTB B
kJaerke. beiaxkn

Conep:kaHue y4eOHOI0 MaTepuaa

Oprannyeckue MOJEKyJbl. AMUHOKUCIOTHI. buonoruueckue
MOJIUMEPBI — OCNIKH; CTPYKTYpHAsl OpraHu3allus: IePBUYHAS,
BTOpUYHAs, TPETUYHAS U YETBEPTUYHAS, XUMUUYECKHE CBSI3U UX
y AP KUBAIOIINE; (DOJITUHT.

IIpakTnyeckoe 3aHsiTHE

XapakTepHucTUKa OpraHUYIeCKUX MOJIEKYJI: OMOJIOTHIECKHE
MOJIUMEPBI — OEJIKH; CTPYKTYPHAs OpraHu3aius U GyHKIHH.

Coaep:xaHue y4eOHOro MaTepuaJia

CBoiicTBa 6€1IKOB: BOAOPACTBOPUMOCTD, TEPMOJIAOUIBHOCTb,
MTOBEPXHOCTHBIN 3aps U Ipyrue; ieHaTypaius (oopaTumas u
HeoOpaTumast), peHaTyparus — OMOJIOTHUECKUI CMBICT U
MpakTH4ecKoe 3HaueHne. PyHKIMH OEIKOBBIX MOJIEKYJI.

IIpakTH4yeckoe 3aHATHE

XapakTepuCTHKa CBOWCTB OEIIKOBBIX MOJICKYJI; CTPYKTypHAsI
opranuszanys u GyHKLIHUH.

Conep:kaHue y4eOHOT0 MaTepHuaJia

buonornueckne Karanmmzatopel — O€NKM, HMX Kiaccupukanums
CBOMCTBa M POJIb B 00ECIIEYCHUH MTPOIIECCOB JKU3HEIESTETbHOCTH.

HpaKanecxoe 3aHATHE

1,2,3

J1 -J12, J14 - JI8,
M1 - M9,
11 - 1122
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

XapakTepuCcTHKa CBOWCTB OEIIKOBBIX MOJIEKYJI; CTPYKTypHasI
opranusanys u GyHKIUH.

Coaep:xxanue yueOHOro MaTepuaJia

PerynstopHas u nHpOpMallMOHHO-KOMMYHHUKATUBHAs! POJIb;
TPAHCHOPTHBIE U ABUraTesbHbIC OCJIKH, aHTUTENA

HpaKTH‘{eCKOC 3aHATHEC

XapaKkTepuCcTUKa CBOUCTB OEJIKOBBIX MOJIEKYJ; CTPYKTypHast
opraHusanys 1 GyHKLUU.

Tema 2.3. Poab
OpPraHMYecKuX BellecTB B
KJIeTKe. YIJeBOoAbl 1
JIMIUABI

Coaep:xaHue y4eOHOro MaTepuaJia

CtpykTypHO-hyHKIIMOHATIbHBIE 0COOCHHOCTH OpPraHU3aliui MOHO-

u nucaxapuaoB. CTpoeHne U OMOJIOrHYECcKasi poiib OMOMIOIUMEPOB —

IIOJINCAXapuJ10B.

HpaKanecxoe 3aHATHE

XapaKTepI/ICTI/IKa YIJICBOJAO0B, UX CTPOCHUA U OMOJIOTHYCCKOM PO

Coaep:xaHue y4eOHOro MaTepuaJia

VYTIeBobl B )KU3HU PACTCHUH, )KUBOTHBIX, TPUOOB U
MUKPOOPTraHU3MOB.

IIpakTH4YecKoe 3aHATHE

XapakTepucTUKa yrieBoI0B, X CTPOCHHSI U OMOJIOTHYECKON POJIH.

Coaep:xaHue y4eOHOro MaTepuaJia

JIMnuapl — OCHOBHOM CTPYKTYPHBIH KOMIIOHEHT KJIETOYHBIX
MeMOpaH U UCTOYHMK SHEPTHUH.

IIpakTH4yeckoe 3aHATHE

XapakTepucTuKa KHUPOB — OCHOBHOTO CTPYKTYPHOT'O KOMITIOHEHTa
KJIETOYHBIX MEMOpaH ¥ UCTOYHUKA YHEPTUU

Conep:kaHue y4eOHOT0 MaTepHuaJia

OcobeHHOCTH CTPOCHUSA JIMITNIOB, JIC)KAIIUC B OCHOBE UX
(bYHKHI/IOHaJIBHOﬁ AKTHBHOCTH Ha KJICTOYHOM YPOBHC.

HpaKanecxoe 3aHATHE

XapakTepucTuka QyHKIHOHAIBHON aKTUBHOCTH JIMIIHIOB.

1,2,3

JI1 - JI2, J14 — JI8,
M1 — M9,
1 - 1122
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HauMeHnoBaHue pa3iesioB u Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U O0bem | Yposenb Trannpyembie
TeM IIpakTHYeckoe 3aHATHE, CAMOCTONATEILHAA padoTa 4yacos O0CBOEHMA
o0yyarmmxcsi, Kypcopasi padora PEYILTATH!
Conep:kaHue y4eOHOT0 MaTepHuaJia
Hyxkneunosbie kucnotel. JIHK — mMosiekyibl HacaeACTBEHHOCTH; UC-
TOpUSA HM3y4YEHUS. YPOBHU CTPYKTYPHOH OpraHH3aIliH; CTPYKTypa
MOJIMHYKJIEOTUAHBIX LieneH. 1
IIpakTH4yeckKoe 3aHsATHE
Xapakrepuctuka, onucanne JJHK kak Mosexyis
HACJIEICTBEHHOCTH.
Conep:kaHue y4eOHOT0 MaTepHuaJia
[IpaBuso KoMIIeMeHTapHOCTH — paBwio Yapradda, aBoiiHas cru-
panb (Jx. Yorcon u ®@. Kpuk); 6monornueckas pons JHK. Peny- 1
mkarus JIHK.
Tema 2.4. Hyxnennossie gg;i:lz:egggzeii?;lgfﬂnnKaHI/H/I JIHK u ero 3HaueHue T - J12, J14 - JI8,
KHCJI0ThI. MaTpu4HbIe - 1,2,3 M1 - M9,
mponeccn Conepma}mequeﬁﬂorouMaTepnana 1 - 1122
I'enernyeckuii kon, cBoiicTBa Koda. ['eH: cTpykrypa u QyHKIUY;
rensl, koaupytoume PHK, MoOUIbHBIE reHeTHYEeCKHE DIIEMEHTBI. 1
['eHOM; T€HOM ueJI0BeKa; TPAHCKPHUIITOM, IPOTEOM, META00JIOM.
IIpakTH4YecKoe 3aHATHE
N3yuenue ctpykTypsl 1 pynkimun PHK.
Coaepxxanue yueOHOro MaTepuaJia
PHK: undopmammonnsie, TpaHCIIOPTHBIE, pUOOCOMAaNbHBIE, KaTa-
JUTHYECKHE U peryssTopHble. bruocunTes 6emka.
IIpakTHYecKoe 3aHsATHE 1
Wzyuyenne crpyktypel u ¢ynkuuu PHK. Onucanune mnponecca
nepeaayd HacjeICTBEHHON MH(POpPMAaLUU U3 Apa B LUTOIMJIA3My —
TPAHCKPUIILIUU; TPAHCIISLUSL.
Coaepxxanue yueOHOro MaTepuaJia 1 — TI2. T4 — T8
Tema 2.5. [Ipenmer w 3amaun UUTOIOTHHM. MeToAbl H3y4YEHUS KIICTKH: 1 1.2.3 M1 ’_ M9 ’
IIpoxapuoTHyeckas KJI€TKAa | CBETOBass U DJIEKTPOHHAS MHUKPOCKONMHSA; OHOXMMHUYECKHE U » i — sz’

MMMYHOJIOTHYECKHNEC METO/JBI. ,Z[Ba THIIA KJICTOYHOMU OpraHH3alru:
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

NPOKapHOTHYECKHE W  dyKapuoThdeckue kieTkn. CrpoeHue
[UTOIUIa3Mbl OaKTepUaIbHOW KJIETKH; JOKadu3amus (epMEHTHBIX
CHCTEM W OpraHu3alys MeTabonu3Ma y MmpokapuoT. ['eneTnueckuit
anmapar OakTepuil; OCOOEHHOCTH pealu3allii HaCJIeICTBEHHOU
nHpopMmaIuu.

HpaKTH‘leCKOC 3aHATHE

W3yuenne ycrpoiicTBa UM pabOThl  CBETOBOTO  MHUKPOCKOIIA.
Xapakrepuctiuka (HOpMBI U Pa3MEpPOB MPOKAPUOTHIECKUX KIIETOK;
CTPOGHHE LHUTOIIa3Mbl, (YHKIMM TEHETUYECKOro  ammapara
OaxTepuil. PaboTa ¢ MukponpenaparaMmu

Conep:kaHue y4eOHOI0 MaTepuaa

Oco0EHHOCTH JKM3HEACATENHPHOCTH OakTepwii: aBTOTpO(dHBIE WU
reTepoTpodHbIe Oaktepuu; a’poOHBIE | aHa’pOoOHbIE
MUKpoopranu3mbl.  CriopooOpa3oBaHne W €ro OHOJIOTHYECKOE
3HayeHue. Pa3MHOXXeHHMe; TOJOBOM mpouecc y  OakTepwii;
pekoMOuHanuu. MecTo M posib MPOKAPHUOT B OMOIIEHO3AaX.

IIpakTH4YecKoe 3aHATHE

Omnmcanue 1mporecca CropooOpa3oBaHusi, €ro 3HA4YCHHE IS
BBDKMBaHUs OaKTepuil NpW yXYIIIEHUH YCIOBHH CYyIIECTBOBAaHUS;
pasMHOXKeHHe MpokapuoT. OIEHKa MecTa W POJM IPOKApHOT B
OHOIICHO3AaX.

Tema 2.6. Jykapuorudeckas
KJIeTKa

Coaep:xxanue yueOHOro MaTepuaJia

[uTonnazma syKapHOTHYECKOM KJIETKH. MeMmOpaHHBIH NpPUHLIHUII
OpraHu3alM KJIETOK, CTPOEHHE OMOJIOTMYECKONl MeMOpaHBbl,
MopdosioTHueckKue W (PYHKIMOHAIbHBIE OCOOCHHOCTH MEMOpaH
Pa3IMYHBIX KJIETOYHBIX CTPYKTYP.

HpaKTH‘{eCKOC 3aHATHE

N3ydenue cTpoeHust paCTUTEIBHOM U )KUBOTHOM KIIETKHU IO
MuUKpockornoM. HabirofeHue 3a JBUKEHHEM LIUTOIIa3Mbl B
PaCTUTENIbHBIX KJIETKAX

1,2,3

JI1 - J12, J14 — 18,
M1 — M9,
1 —T122
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

Conep:kaHue y4eOHOT0 MaTepHuaJia

OpraHonapl OUTOIIIA3Mbl UX CTpyKTypa u (yHKiuu. Hapyxnas
UTOIIa3MaTU4eckass MeMOpaHa, SHJOIIa3MaTH4ecKas  CeTb,
annapaT [onabaXu, JM30COMBI; MEXAHHU3M BHYTPUKIETOYHOTO
MULIEBAPEHUs. DHJIOUUTO3 PETPOIrPaAHbIi, AHTEPOTPATHBII.

HpaKTH‘leCKOC 3aHATHEC

PaboTa ¢ MEKpOCKOTIOM

Conep:kaHue y4eOHOT0 MaTepHuaJia

MI/ITOXOH,HpI/II/I — 3HepI‘eTI/I‘ICCKI/I€ CTaHIIMM KIICTKH, MCXAaHU3MbI
KJIETOYHOTO JbIXaHus. PUOOCOMBI M WX ydYacTHE B TpoIeccax
TpaHcasauuu. Knetounsiii neHTp. OpraHousl IBUKEHUS: KIYTUKU
n pecandku. [urockener. CrienuanbHbIe OPTaHOMIBI [IUTOTUIA3MBI:
COKpaTI/ITeJIBHBIe BaKyOJII/I nu I[p. B3aHMOH€ﬁCTBHC OpI‘aHOI/II[OB B
o0ecIeueHnH MPOoIecCOB METab0IM3Ma.

HpaKTH‘leCKOC 3aHATHE

Pabota ¢ MHKpOCKOTIOM

Coaep:xaHue yueOHOro MaTepuaJia

Kierounoe sapo — ULEHTp ympaBi€HUS KU3HEACSITEIbHOCTHIO
kieTku. CTpyKTypsl KJIETOYHOTO siApa: saepHas 000J0uKa,
XpoMaTHH  (TETEPOXPOMATHMH W  JyXPOMATHH),  SAPBIIIKO.
Kapuonnasma; XUMHYECKHI COCTaB M 3HAYCHMEC I
JKU3HEAESATEIHLHOCTH SIpa.

IIpakTnyeckoe 3aHsiTHe

PaboTa ¢ MEUKpOCKOTIaMHu

Conep:kaHue y4eOHOT0 MaTepHuaJia

JuddepennnanbHas akTHBHOCTh T€HOB; DYXPOMATHH. XPOMOCOMBI.
CtpyKTypa XpOMOCOM B pa3JIMUHbIE MEPUOABI KU3HEHHOI'O ILUKJIA
KJIETKH; KApUOTHUIl, TIOHSATHE O TOMOJOTUYHBIX XPOMOCOMAX.
JIMTUIOUTHBIN M TallJIONIHBIA HA0OPhI XPOMOCOM.

HpaKTH‘leCKOC 3aHATHEC
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

Pabota ¢ MuUKpocKonamMu

Tema 2.7. JKH3HEeHHBIH ITUKJI
KJeTKH. JlejieHue KJIeToK

Coaep:xaHue y4eOHOro MaTepuaJia

Knetkn B MHOrokinerouHom  opranmsme.  Ilonsatue o
T depeHIIMPOBKE KIETOK MHOTOKJIETOYHOIO opraHusMma. TkaHu
OpraHu3Ma C pa3HOM CKOpPOCTbIO KJIETOYHOTO OOHOBJICHUS:
OOHOBJISIIOIIMECS, PACTYILINE U CTA0UIIbHbBIE

IIpakTH4yeckoe 3aHATHE

OmnpeneneHne poiiv KIETKA B MHOTOKJICTOYHOM OpPTaHU3MeE.
Pa3zbsacHsaroT nousTHE 0 AU PEPEHIINPOBKE KIETOK
MHOTOKJIETOYHOTO OpPTraHH3Ma.

Conep:xaHue y4eOHOro MaTepuaJia

KuzHeHHbIli UK KIeTOK. Pa3sMHOKeHUE KIIETOK. MHUTOTHYECKHI
UK. WHTep(da3a — Tepuoa IMOATOTOBKH KIETKH K JICJICHUIO,
penymmukamus JIHK; muto3, ¢dassl MUTOTHYECKOTO MACICHHS |
mpeoOpa3oBaHus XPOMOCOM B HHX. MexaHu3M 00pa3oBaHUs
BepeTeHa JIeJICHUS U PACXOXKICHUS JOUEPHUX XPOMOCOM B aHadasze.
buonorundyeckuii CMbICI MUTO3a. bHonornueckoe 3HaUueHHE MHTO3a
(6ecmonoe pa3MHOXKEHHUE, POCT, BOCIIOJIHEHHE KIIETOYHBIX MTOTEPH B
(U3HOIOTHYECKHUX ¥ MMATOJIOTHYECKUX YCIOBHUSX).

ITpakTH4yecKoe 3aHATHE

Onucanre MUTOTHYECKOTO IUKIA: UHTepda3a, pa3bl MUTOTHYE-
CKOTO JIeNICHUsI U IPeo0pa30BaHUs XpPOMOCOM; OHOIOTHYECKUIA
CMBICJI ¥ 3HAU€HHE MUTO3a (Oecrosioe pa3MHOKEHHE, POCT, BOCIIOJ-
HEHHE KJIETOUHBIX MOTEPh B (PU3HOIOTUIECKUX U MATOJIOIMYECKHX
YCIIOBHUSX).

Conep:kaHue y4e0HOI0 MaTepuasia

Perynauus >KM3HEHHOrO LMKIJIA KIETKH MHOTOKJIETOYHOIO Opra-
Hu3Ma. PakTopbl pocTa. 3anporpaMMUpOBaHHAs KJIETOYHAs THOeb
— aroNTO3; PEryJyslus anonTo3a; MOoHATHE O Hekpo3se. lloHsaTue o
pereHeparyy.

1,2,3

J1 -J12, J14 - JI8,
MI - M9,
11 - 1122
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

IIpakTnyeckoe 3aHsiTHE

Onucanue MEXaHH3MOB peryjsiniu KJICTOYHOI'O ACJIICHUEC U allOIITO-
3a.

Coaep:xaHue yueOHOro MaTepuaJia

Ileprion co3peBaHMsl TMOJIOBBIX KJIEeTOK(Meio3); mpodasza-1 u
ImponeccCel, B Hel MPOUCXOOAINHE: KOHBIOranus, KpOCCHUHI'OBCDP.
MexaHu3M, TeHETHYECKHUE TMOCIEACTBUS M OUOJIOTMUYECKUN CMBICT
KpoccuHTOBepa. buonornyeckoe 3HaueHWE W OMOJIOTHYECKHI
CMBICJI MEHO03a.

IIpakTnyeckoe 3aHsiTHe

Omnucanue a3 meiio3a; OHonornyeckoe 3HaueHHe Meiio3a.

Tema 2.8. OcodennocTn
CTPOEHHUS PACTUTEJBHBIX
KJIETOK

Conep:kaHue y4eOHOT0 MaTepHuaJia

OCco00EHHOCTH CTPOCHHMSI PACTUTEIBHBIX KJIETOK; BAaKyOJId U
wiactuasl. Knetounas crenka. OcoOGHHOCTH CTPOSHUS KIETOK
rpruOoB. BKITFOUEHNsI, 3HAYCHHUE U POJIb B META0OIN3ME KIICTOK.

IIpakTH4yeckoe 3aHsATHE

XapakTepucTuka 0COOEHHOCTEHN CTpoeHUs U MeTabonu3ma
PACTUTETBHOW U TPUOHOMN KIETKH.

Conep:kaHue y4eOHOT0 MaTepHuaJia

Knerounas Teopusi crpoeHuss opraHuzMoB. Mcrtopusi pa3BuTHSA
KJIeTouHOU Teopuu; padotel M. Ilneinena, T. [1IBanna. OCHOBHBIE
MOJIOKEHUSI ~ KJIETOYHOM  TEOpUH; COBPEMEHHOE  COCTOSIHHE
KJIETOYHOW TEOPUHM CTPOCHHUS OPraHU3MOB. 3HAYEHUE KIECTOYHOM
TCOPHUHU IJIA PA3BUTHA 61/IOJIOFI/II/I.

IIpakTnyeckoe 3aHsiTHE

XapakTepuCTUKAa OCHOBHBIX IIOJOKEHUW KJIETOYHOW TEOpHHU;
COBPEMEHHOE COCTOSIHUE KJIETOUHON TEOPUU CTPOCHHMSI OPraHU3MOB.

1,2,3

JI1 — J12, J14 — 18,
M1 — M9,
1 — 1122

Tema 2.9. HexkjeTouHbIe
¢opmbl xu3HHU. Bupycsl

Coaep:xaHue y4eOHOro MaTepuaJia

BI/Ip}/CBI — BHYTPHUKJICTOUHBIC MApAa3UThl HA TCHETUYCCKOM YPOBHC.
OTKpBITI/Ie BUPYCOB, MCXaHU3M BSaI/IMOJIGfICTBI/ISI BHUpYCa U KJIICTKH,

1,2,3

T — J12, J14 — I8,
M1 — M9,
1 —T122
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

MH(EKIIMOHHBIN TMporiecc. BepTuKaabHbI U TOPU30OHTAIBLHBIN THI
nepeaadyu BUPYCOB.

ITpakTH4yecKoe 3aHATHE

XapakTepucTuKa BUPYCOB M OakTeprnogaroB Kak BHYTPUKIETOUYHbIX
[Iapa3UTOB Ha TEHETUYECKOM YpOBHE. XapaKTepUCTUKA MEXAHU3MOB
BEPTUKAIBHON U TOPU30HTAIBHOM Mepe1ayl BUPYCOB

Conep:kaHue y4eO0HOI0 MaTepuasa

3aboneBaHus KUBOTHBIX U PACTCHHM, BBHI3bIBAEMbIC BUpycamMu. Bu-
pycHbIe 3a00JeBaHHUs, BCTPEUAIOLINECS y UEIOBEKa; T'PHII, Iera-
tut, CIIWJ. bakrepuodaru. Ilpoucxoxnenue BuUpycoB. Mepbl
npoHIAKTUKY PACIPOCTPAHEHUS] BUPYCHBIX 3a00JI€BaHUil.

IIpakTnyeckoe 3aHsiTHe

OOcyxaeHne TUIIOTE3bl O IPOUCXOXKICHHH BUPYCOB, OTKPBITHE
BHPYCOB, MEXaHU3M B3aUMOJECHCTBUS BUPYCa U KIIETKH,
MHQEKIMOHHBIHN Mporecc. XapakTepucTuKa 3a0oeBaHuil
YKUBOTHBIX U PACTEHUH, BbI3bIBAEMBIE BUPYCAMH.

CamocTosiTe/ibHasi padoTa 00y4alouuxcst

IlogroroBka k CCMHHApY. Pemienue CUTYAalIMOHHLIX 3a71a4, KEMCOB.

Cemunap

Cemunap no teme: «OCOOEHHOCTH CTPOEHUS MMPOKAPUOT U
9YKapUOT.

2,3

JI1 — J12, J14 — 18,
M1 — M9,
1 —T122

Pa3zgen 3. U3MeHUYHBOCTD U
HACJEACTBEHHOCTH

18

Tema 3.1. OcHOBHbBIE
NMOHATHS FeHETHKH.
3aKOHOMEPHOCTH
HACJIeJOBAHUSA IPU3HAKOB

Coaep:xaHue y4eOHOro MaTepuaJia

Hctopus renetuku. I'perop MeHelb — Kak OCHOBOIOJIOXKHUK
reHeTukr. OCHOBHBIC TIOHATHS TCHETUKH: T€HOTHUII, ()SHOTHII,
TeHO(OHI.

HpaKTH‘leCKOC 3aHATHEC

[TonsiTre o reneTndeckux 3anadax. [IpaBuna odopmieHus
TeHEeTUYECKUX 3a1a4. Pemenne 3a1ayd Ha 3 3aK0H ABYMS CIOCOOaMU.

1,2,3

J1 - J12, J14 — 18,
M1 — M9,
1 — 122
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

Conep:kaHue y4eOHOT0 MaTepHuaJia

OCHOBHBIC TTOHATHS T'€HCTHUKHN: YUCTasI JIMHHUA, MOHO — "
,Z[I/IFPI6pI/I,I[HOC CKPCUIMBAHUC, AJIJICIIM. I'oMo3uroTHsIe U
IreTCPO3UTOTHBIC OPraHU3MBbI.

IIpakTH4yeckKoe 3aHsATHE

[TonsiTue o renetnueckux 3agadax. [Ipasuna opopmieHus

reHeTHYECKMX 3a7a4. PelnieHue 3ama4d Ha 3 3aKOH JABYMsI CII0COOaMH.

Conep:kaHue y4eOHOT0 MaTepHuaJia

Omnsitel Mengensa. Otkpsitue 1 u 2 3akoHa. Llutonoruueckue
OCHOBEI 3aKOHOB MeHnems.

HpaKTH‘leCKOC 3aHATHE

IloHsATHE O reHEeTHUECKUX 3a/1auax. HpaBHna O(l)OpMJ'ICHI/IH

TeHETHYECKUX 3a7a4. Pemenne 3a1a4y Ha 3 3aKOH ABYMsI CIIOCOOaMHU.

Conep:kaHue y4e0HOIr0 MaTepuaa

Omnseitel Mengensa. Otkpsitue 1 u 2 3akona. Llutonoruueckue
OCHOBBI 3aKOHOB MeHpens.

IIpakTnyeckoe 3aHsiTHe

[TonsTHe 0 reHeTnyeckux 3aaavax. [Ipasuna opopmieHus

TeHEeTHYECKUX 3a7a4. Pemenne 3a1ay Ha 3 3aK0H ABYMS CIOCOOAMU.

Coaep:xaHue y4eOHOro MaTepuaJia

Ananusupyrtoniee ckpeuiuBanue. JuruopuaHoe u noauruOpuIHoe
CKpCILIMBAaHUE; TPETUHN 3aKOH MeH1eId — 3aKOH HE3aBUCUMOTI0
KOMOMHHPOBAHUS

HpaKTH‘leCKOC 3aHATHEC

IloHsiTHE O T€HETUYECKUX 3aJadyax. HpaBI/IJ'IEl O(I)OpMJICHI/ISI

TeHEeTUYECKUX 3a1a4. Pemenne 3amayd Ha 3 3aK0H ABYMS CIOCOOaMU.

Conep:xaHue y4eOHOro MaTepuaJia

JluruOpuHOE U MOTUTHOPUAHOE CKPEIIMBAHKE; TPETUN 3aKOH
MeHnpens — 3aK0H He3aBUCHMOT0 KoMOuHUpoBaHwus. [ umore3a
YHCTOTHI TAMET
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

IIpakTnyeckoe 3aHsiTHE

[TonsTHe 0 reHeTHYeckux 3aaa4ax. [IpaBuna odpopmieHus
TeHeTHYeCKuX 3ajau. Pemenue 3a1ay Ha 3 3aK0H JIByMsl cll0cOOaMu.

Tema 3.2. Buani
B3aMMOJAECHCTBUA AJJIeIbHBIX
T'€HOB

Coaep:xaHue yueOHOro MaTepuaJia

Buael B3auMOIEWCTBUSA aAUIENIBHBIX TE€HOB, OTKPBITBIE IOCIIE
Menpens: MHO>KE€CTBEHHBIN aJJIeNn3M, TIPOMEKYTOUHOE
HACJIEIOBAHUE, KOJOMUHHUPOBAHUE HA MPUMEPE HACIEAOBAHUSI
rpynn KpoBHu. JleTaabHbIe TE€HBI.

IIpakTH4YecKoe 3aHATHE

Pemrenne 3a1a4 o JaHHBIM TEMaM.

1,2,3

JI1 - J12, J14 — 18,
M1 — M9,
Il — 1122

Tema 3.3. XpomocomHast
Teopusi HACJIeICTBEHHOCTH.
CuenieHHOE HACJIe0OBaHHE

T€eHOB

Coaep:xaHue y4eOHOro MaTepuaJia

Omnsitel Tomaca Moprana. OTKpbITHE CLEIUIEHHOTO HACIEN0BaHUS.
[onstust: rpynna cuemienusi. Cuna cueruienus. Luc- u tpane-
CLICTIJICHUE.

HpaKTH‘leCKOC 3aHATHEC

Pemienue 3aga4 1o JaHHBEIM TEMaM.

Conep:kaHue y4eOHOT0 MaTepHuaJia

XpomocomHast Teopusi. KapTupoBaHue XpoMOCOM METOJIOM
TPUAHTYJISILIUY.

HpaKTH‘leCKOC 3aHATHE

Pemenue 3a1a4 Mo JaHHBIM TeMaM.

1,2,3

JI1 - J12, J14 — 18,
M1 — M9,
Il — 1122

Tema 3.4. I'eneTuxa noJa.
HacJsienoBanue npu3HaKoB,
CLeNJIeHHbIX

Coaep:xaHue y4eOHOro MaTepuaJia

I'enetnka nomaa. HaciaemoBanue mona Y PA3HBIX BUJOB OpPIraHU3MOB.

IIpakTnyeckoe 3aHsiTHE

Pemenue 3a7a4 110 JaHHBIM TCMaM.

Conep:kaHue y4eOHOT0 MaTepHuaJia

OTnu4re MOJOBBIX XPOMOCOM U ayTOCOM Yy 4yenoBeka. OCOOeHHOCTH
TeHOB, HAXO/SIIUXCS B HETOMOJIOTHYECKHUX yJacTKax X u Y
XpoMocoM. ['eHHbIE 1 XPOMOCOMHBIE AHOMAJIMU YEJIOBEKA U
CBSI3aHHBIC C HUMU 3200JIeBaHUSI.

1,2,3

J1 -J12, J14 - JI8,
MI - M9,
11 - 1122
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

IIpakTnyeckoe 3aHsiTHE

Pemenne 3aJa4 110 JaHHBIM TCMaM.

Tema 3.5. BzanmogaeiicTeue
I'eHOB

Conep:kanue y4e0HOI0 MaTepuaa

B3anmopeiicTBre HeauebHBIX TeHOB. KOMITTIEMEHTapHOCTD.
JIOMUHAHTHBIN U pelecCUBHbIN dnucTas. [lonumepus u
IJIEHOTPONUs

IIpakTH4YecKoe 3aHATHE

Pemrenne 3a1a4 o JaHHBIM TEMaM.

1,2,3

J1 -J12, J14 - JI8,
MI - M9,
11 - 1122

Cemunap

CeMI/IHap 1o TeMme: «OCHOBHEBIE IOHATUS TSHETUKH.

Pa3gen 4. YesioBeK Kak
00BLEKT reHeTHYEeCKUX
HccJaeI0BaHUM

8

Tema 4.1. MeToanl
HCCJIeIOBAHUSA TeHETHKH
yeJ10BeKa

Conep:kaHue y4eOHOI0 MaTepuaa

Oco0eHHOCTH YeNIOBeKa KaK 00beKTa FTeHeTHUYECKUX MCCIICIOBAaHUMN.
Metoapl HCCIEAOBaHUS TE€HETUKH 4YEJIOBEKAa: TI'€HEalOTHUYeCKHM,
OJIN3HEIOBBIN, OMOXMMHUYECKUHN, ITUTOJIOTHYCCKUH, TOMYJISIIHOHHO
— craructuyeckuil. IloHATHE O NONMYJSLIMOHHOW I€HETHKE. 3aKOH
Xapau — Baitn6epra

IIpakTH4YecKoe 3aHATHE

3HAKOMCTBO C TOCTPOCHHEM TI'€HEaJOTHYEKOro JpeBa B T'€HETHKE.
@otorpadun KapuoTHIIa B HOPME M TATOJIOTUH. 3aJaud Ha 3aKOH
Xapau-BaiinGepra.

Coaep:xaHue y4eOHOro MaTepuaJia

Oco6eHHOCTH YeNoBeKa Kak 00beKTa FTeHETUYECKUX MCCIIET0BaHUM.
Meroasl HccneqoBaHUS TEHETUKHM YEIIOBEKA: T'€HEATOTMYECKHUH,
OJM3HEIOBbIA, OMOXUMHUUYECKUH, HUTOJIOIMYECKUH, MOMYyISIHOHHO
— craructuyeckuil. [loHATHE O MOMYNSIIMOHHONW TeHEeTHKE. 3aKOH
Xapnu - Baitnbepra

HpaKTH‘{eCKOC 3aHATHEC

1,2,3

JI1 — J12, J14 — 18,
M1 — M9,
1 - 1122
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

3HAKOMCTBO C TOCTPOCHHEM T'€HEaJIOTHYEKOro JpeBa B T'CHETHKE.
dotorpadun KapuoTHIIa B HOPME M TATOJIOTUH. 3aJaud Ha 3aKOH
Xapau-BaiinGepra.

Coaep:xaHue y4eOHOro MaTepuaJia

Oco6eHHOCTH YeNIoBeKa Kak 00BbeKTa FTeHETUYECKUX HCCIIET0BaHHM.
Meroasl HccneqoBaHUS TEHETUKHM YEJOBEKA: T'€HEATOTMYECKHUH,
OJM3HEIOBbIA, OMOXUMHUYECKUH, HUTOJIOIMYECKHM, MOMYyISIHOHHO
— craructuyeckuil. [loHATHE O MOMYNSIIMOHHONW TeHEeTHKe. 3aKOH
Xapnu - Baitnbepra

HpaKTH‘{eCKOC 3aHATHE

3HAKOMCTBO C MOCTPOCHUEM TI'E€HEAJIOTHYEKOro JIpeBa B I'€HETHUKE.
dortorpaduu KapuoTHUIIA B HOPME M TMATOJIOTHH. 3aJa4ll Ha 3aKOH
Xapnu-BaiinOepra.

Conep:kaHue y4eOHOT0 MaTepHuaJia

Oco0OEHHOCTH YeJIOBEKa KaK 00bEKTa FT€HETHUECKUX MCCIIEI0OBAHUM.
MeToasl HCCIEq0BaHUS T'E€HETHKH 4YeJIOBEKAa: TI'€HEeaJorHMYeCKH,
OJTM3HEIIOBBIA, OMOXUMHYECKHUMA, ITUTOJOTUICCKHM, MOMYIISIIHOHHO
— cratuctuueckuid. [loHsATHE O MOMYJAIIMOHHON Te€HETHKE. 3aKOH
Xapau - BaitnOepra

ITpakTH4yecKoe 3aHATHE

3HAKOMCTBO C TOCTPOCHHEM TI'€HEaJTOTHYEKOro JpeBa B ICHETHKE.
doTtorpadun KapuoTHIa B HOPME M MATOJIOTUH. 3aJaud Ha 3aKOH
Xapnu-Baiin6epra.

Tema 4.2. U3MEeHYHBOCTH U
HACJeACTBEHHOCTDL

Conep:kaHue y4eOHOI0 MaTepuaia

M3MeHYnBOCTh HACIECACTBEHHAs W HEHAcleACTBeHHasd. [lonsaTue o
MOJU(UKAIIMOHHONW H3MEHUYMBOCTH, HOPME pPEaKIMH, HpPU3HAKAX
KOJIMYECTBEHHBIX U KAUE€CTBEHHBIX, BAPHALIMOHHOM PsY.

IIpakTH4YecKoe 3aHATHE

[TocTpoeHue BapualluOHHOM KPUBOU.

Coaep:xaHue y4eOHOro MaTepuaJia

1,2,3

J1 -J12, J14 - JI8,
M1 - M9,
11 - 1122
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HauMeHnoBaHue pa3iesioB u Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U O0bem | Yposenb Trannpyembie
TeM IIpakTH4Yeckoe 3aHATHE, CAMOCTOATEIbHAS padoTa 4acoB OCBOCHUA
o0yyarmmxcsi, Kypcopasi padora PEYILTATH!
N3mMeHunBOCTh HaclenCTBEHHass U HeHacieacTBeHHas. [lonstue o
MOJTU(UKAIIMOHHOH W3MEHUYMBOCTH, HOPME pPEaKIMH, MpU3HAKaX
KOJIMYECTBEHHBIX U KAUECTBEHHBIX, BAPUALIMOHHOM PSIY.
IIpakTHyeckoe 3aHATHE
[TocTpoeHne BapuallMOHHOW KPUBOU.
Coaep:xkaHue y4eOHOro MaTepuaJia
HacnencrBennast uamMeHunBocTb. KoMOMHAaTUBHAS W MyTallMOHHAs
U3MEHUYUBOCTh. Teopus mytauuii ['yro ne @puza. Myrtarensl. Buabt
MYTAallUOHHOW HM3MEHYMBOCTU: T'€HHas, XPOMOCOMHAasi, F€HOMHasl. 1
3akoH Basuiosa.
IIpakTH4YecKoe 3aHATHE
3HAaKOMCTBO C TIE€HOMHOM  H3MEHYMBOCTBIO Ha  MpUMeEpe
XPOMOCOMHBIX 00JIe3HEH YeIoBeKa.
Coaep:xanue yueOHOro MaTepuaJia
Hacnencrennas usmeHunBocTh. KoMOMHATHBHAS M MyTallMOHHAs
U3MEHYUBOCTh. Teopus myranui I'yro ne @pusa. Myrarensl. Buabl
MYTAallUOHHOW HM3MEHYMBOCTU: T€HHas, XpPOMOCOMHAasi, F€HOMHasl. 1
3akoH Basuiosa.
IIpakTHyeckoe 3aHATHE
3HAKOMCTBO C TEHOMHOM U3MEHYMBOCTBHIO HAa IPUMEPE
XpOMOCOMHBIX 00JIe3HEH YelloBeKa.
1 kypc 2 cemecTp
Pa3nen 4. YesroBek kak
00beKT reHeTHYeCKNX T8
HccJae10BaHu
Coaep:xaHue y4eOHOro MaTepuaJia
Cenekuus. Copt pacTeHui, TIOpoaa )KUBOTHBIX. Buabl JI1 —J12, J14 - JI8,
Tema 4.3. OcHOBBI CeJIEKIIUM | ICKYCCTBEHHOTO OTOOpA, MPUMEHSIEMbIE TIPH CEJICKIH PACTEHHIA. 1 1,2,3 M1 -M9,
WNub6pununr. Yucras nunus. Dddexr rereposuca. [Ipuunnbl I11 - I122

reTeposuca.
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

IIpakTnyeckoe 3aHsiTHE

XapakTepUCTUKA METOJIOB CEJICKIIMU PACTEHUN U JKUBOTHBIX

Conep:kanue y4e0HOI0 MaTepuaa

[onunnongusie pacrenus. OTnajaeHHass THOpUAN3ALUS.
[Ipeononenue Gecrioaust y OTAAIEHHBIX THOpUIOB. LleHTpHhI
IIPOMCXO0KIECHMSI KYJIBTYPHBIX pacTeHUI 110 BaBuioBy.

IIpakTH4YecKoe 3aHATHE

XapakTepucTUKa METOJIOB CEeJIEKIIUU PACTEHUHN U JKUBOTHBIX

Coaep:xaHue y4eOHOro MaTepuaJia

Cernekius )XKMBOTHBIX, MUKPOOPTaHU3MOB. BHyTpHIiopoiHoe
pa3BeneHne. MeXIOpoIHOE CKpPEIIMBAHUE.

IIpakTH4yeckKoe 3aHsATHE

XapakTepUCTUKA METOJIOB CEJICKIIMH PACTEHUHN U KUBOTHBIX

Coaep:xaHue y4eOHOro MaTepuaJia

I'eTeposucubie THOpUILI. VcTIbITaHKE TTO TOTOMCTBY. PecTpuKTasbl.

JIurassl. Bekrop.

IIpakTnyeckoe 3aHsiTHE

XapakTepUCTUKA METOJIOB CEJICKIIMM PACTEHUN U JKUBOTHBIX

Conep:kaHue y4e0HOI0 MaTepuaja

Kiterounsie kyapTypbl. TotunorenTHoCcTh. KntOHMpOBaHueE.

IIpakTH4YecKoe 3aHATHE

XapakTepucTUKa METOJIOB CEeJICKIIUU PACTEHUHN U JKUBOTHBIX

Coaep:xaHue y4eOHOro MaTepuaJia

Knerounsle kynbTypsl. ToTunorentHocTs. Knnonuposanue. ['ennas
WHKEHEpUs

IIpakTHyeckKoe 3aHsATHE

XapakTepUCTUKA METOJIOB CEJICKIIMHA PACTEHUHN U KUBOTHBIX

Cemunap

CCMI/IHap no Teme: «IloHsaTHs o HaCJICACTBEHHOCTH, U3MCHUYNBOCTH,

2,3

J1 -J12, J14 - JI8,
MI - M9,
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

CCIICKIIHUI)).

I I

Paznea 5. PazmHo:XxeHnue u
pa3BUTHE OPTaHU3MOB

18

1 alal
11T — 1122

Tema 5.1. becosioe
pa3MHOKeHHe PACTEHUH U
kNBOTHBIX. IloJ10BOE
pa3sMHOKeHHe

Coaep:xaHue yueOHOro MaTepuaJia

@opmbl 0ecrooro pa3MHOKEHUS: MUTOTHUYECKOE AENIEHUE KIETOK
OJTHOKJIETOYHBIX; CIIOPOOOpa3oBaHUE, MOYKOBAHUE Y OJHOKIIETOY-
HBIX U MHOTOKJIETOYHBIX OPTraHU3MOB; BET€TATUBHOE Pa3MHOKEHHUE.
buonornueckuii CMBICI 1 3BOJIIOIIMOHHOE 3HAYEHHE OECIIOIoro pas-
MHOKEHUS.

IIpakTnyeckoe 3aHsiTHe

XapaKkTepuCcTUKa CYIIHOCTH U (OpPM OECIIONIOro pa3MHOXKEHHUS Opra-
HU3MOB; Pa3MHOXEHHE PACTCHUHN U KUBOTHBIX; BBIACIISIOT OMOJIOTH-
4eCKOE 3HauUeHHEe OECIoyIOro pPa3MHOKEHHUSL.

Conep:kaHue y4eOHOT0 MaTepHuaJia

q)OpMI)I OecmoJioro Pa3MHOKCHHA: MUTOTHYCCKOC JCJIICHHUC KIICTOK
OJHOKIJICTOYHBIX cn0p006pa30BaHHe, IMOYKOBAHUC Y OIJHOKJICTOY-
HBIX 1 MHOT'OKJICTOYHBIX OPTraHU3MOB; BETCTATUBHOC PA3MHOXKCHHUC.
buonornueckuii cMpICH U 3BOJIIOIMOHHOC 3HA4YCHUC becrnoyoro pas-
MHOKCHUSI.

IIpakTHyeckKoe 3aHsATHE

XapakTepucTuKa CylHoCcT! U (opM Oecronoro pa3MHOKEHUs opra-
HU3MOB; Pa3MHOXEHUE PACTCHUHN U KUBOTHBIX; BBLACIISIOT OMOJIOTH-
94eCKOe 3HauUeHHEe OECIoIoro pa3MHOKEHHUSL.

Coaep:xaHue y4eOHOro MaTepuaJia

[TonoBoe pa3MHOKEHHE PACTEHUNM WM JKMBOTHBIX; OMOJOTHUECKHI
cmbica. ['amerorenes. Ilepuoasl oOpa3oBaHMsI IOJIOBBIX KJIETOK:
pPa3MHOXKEHHE U POCT.

HpaKTH‘leCKOC 3aHATHE

XapaKTepI/ICTI/IKa IIOJIOBOT'O PAa3MHOXKCHHEC paCTeHI/Iﬁ N XHMBOTHBIX.
Onpe)leneHHe raMCTOorcHe3a, €ro nepuoabl: pa3MHOXKCHUC U POCT,

1,2,3

JI1 — J12, J14 — 18,
M1 — M9,
1 —T122
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

co3peBaHue (Mei03); KOHBIOTalNs U KPOCCUHTOBED.

Coaep:xaHue y4eOHOro MaTepuaJia

Ilepuon hopMupoBaHMs MOJIOBBIX KJIETOK; CYHIHOCTb U OCOOEHHO-
ctu TeueHusi. OCOOEHHOCTH CliepMaTOreHe3a M OBOTEHEe3a.

IIpakTH4yeckoe 3aHATHE

XapaKTepHUCTHKA TTOJIOBOTO PAa3MHOKEHUE PACTEHUH M >KUBOTHBIX.
Omnpenenenre raMeToreHesa, ero Mmepuojibl: Pa3MHOKEHHUE U POCT,
co3peBanue (MeH03); KOHBIOTAMs W KpoccuHToBep. CpaBHEHHE
CIiepMaToreHe3a U OBOreHe3a.

Conep:kaHue y4eOHOT0 MaTepHuaJia

OcemMeHeHre 1 OIIOA0TBOPEHHE. MOHO- M MOJIUCTIEPMHST; OMOJIOTH-
gyeckoe 3HaueHne. HapyxHoe u BHyTpeHHee orutogoTBopenue. [lap-
TEHOTeHe3. DBOJIIOIMOHHOE 3HAUCHHE TT0JIOBOTO Pa3MHOKCHHUSI.

ITpakTH4yecKoe 3aHATHE

XapaKkTepHuCTHKA TTOJIOBOTO PAa3MHOKEHUE PACTEHUH M >KUBOTHBIX.
OmnpeneneHne raMeToreHesa, ero Mepuo/bl: pa3MHOXKEHHE U POCT,
co3peBaHue (Meil03); KOHBIOralus M KpoccuHrosep. CpaBHEHHE
criepMaToreHe3a 1 OBOreHesa.

Coaep:xaHue y4eOHOro MaTepuaJia

OcoOenHocTn crepMmaTtoreHe3a u oBoreHe3za. (OceMeHEHHE U
OIIOZOTBOPEHHE. MOHO- M TOJHMCIIEPMUST; OMOJIOTUYECKOE 3HaYe-
Hue. HapyxHoe W BHyTpeHHee ormionoTBopeHue. llapreHorenes.
DBOIIIOLIMOHHOE 3HAYCHHUE TTOJIOBOTO Pa3MHOKEHHUSI.

IIpakTH4YecKoe 3aHATHE

XapakTepucTUKa MOJIOBOTO Pa3MHOXKEHHE PACTEHUN U JKUBOTHBIX.
OnpeneneHre raMeToreHesa, €ro Mepuojibl: pa3MHOXKEHHE U POCT,
co3peBaHue (Meilo3); KoHBIOTalMs M KpoccuHroBep. CpaBHEHUE
CIIEpMaTOreHe3a U OBOICHE3a.

Tema 5.2. UnpuBuaYyaIbHOE
pa3BUTHE OPTAaHU3MOB

Coaep:xxanue yueOHOro MaTepuaJia

YyeHue o 3apojbIIIEBHIX JIMCTKaX. DBOJIOIMOHHAST SMOPHOJIOTHS.

1,2,3

JI1 — J12, J14 — 18,
M1 — M9,
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

(oHTOTEHE3).
OMOpPHOHAIBHBIN NepHoj
passutus. J{podJenne.
I'acTpyasuus

COBpeMeHHHe MPpCACTABJICHHA O 3aPOAbIIICBLIX JIMCTKAX.

HpaKanecxoe 3aHATHE

CpaBHUTENBHBIN aHATN3 3apO/IbIIIEH TO3BOHOYHBIX Ha Pa3HbIX
cTanusx pa3sutus. Pabora ¢ MUKpoIpenapaTamH.

Conep:kaHue y4eOHOI0 MaTepuaja

[TpuHuMnIb! pa3BUTH 0€CIIO3BOHOYHBIX U MIO3BOHOYHBIX KUBOTHBIX.
Turbl SULEKIETOK; MOJAPHOCTD, PACIIPEAECICHUE KENTKA U TE€HETHU -
yeckux JaeTepMuHaHT. O00JIOUKH sifl1a; aKTUBALUS OIUIOAOTBOPEH-
HBIX SIMLEKIIETOK K PA3BUTHIO.

IIpakTnyeckoe 3aHsiTHe

CpaBHUTENBHBIN aHaIN3 3apOBILICH TO3BOHOUHBIX HA Pa3HbIX
cTanusx pazsutus. Pabota ¢ MUKpompenapaTamu.

Coaep:xaHue y4eOHOro MaTepuaJia

OCHOBHBIE 3aKOHOMEPHOCTH JpOOJIEHUs; TOTUIIOTEHTHOCTH Oia-
CTOMEpOB; 00pa30BaHKE OJHOCIOWHOTO 3apo Ibia — OnacTysl. [a-
CTPYJIALMS; 3aKOHOMEPHOCTH OOpa30oBaHUS JIBYCJOHHOTO 3a-
POJIbIIIA — FACTPYJIBL

IIpakTH4yeckoe 3aHATHE

CpaBHUTEBbHBIN aHAIU3 3aPOJIbIIIEH TO3BOHOYHBIX HA PA3HBIX
cTanusx pasButus. Pabora ¢ MUKpompemnapaTamu.

Conep:kaHue y4eOHOT0 MaTepHuaJia

3apo/pIIeBbie TUCTKH U UX AalbHewmas 1uddepeHIupoBKa; TOMO-
JIOTHsl 3apOJBIIIEBHIX JIMCTKOB. [lepBHYHBIM opraHorene3 (Heupy-
TAUMs) ¥ ganbHelmas audQepeHnupoBKka TKaHEH, OpraHoB M CH-
CTEM.

HpaKanecxoe 3aHATHE

CpaBHUTENBHBIN aHATN3 3apO/IbIIIEH TO3BOHOYHBIX Ha Pa3HbIX
cTanusx pa3sutus. Pabora ¢ MUKpoIpenapaTamH.

Conep:kaHue y4e0HOI0 MaTepuasia

Perynsinusi SMOpUOHAJIBHOTO Pa3BUTHS; AETEPMUHAIMS U dSMOPHO-

11 - I122
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

HaJIbHajA MHAYKIUS. I'eneTmueckmii KOHTPOJIb pa3BUTHA.

HpaKanecxoe 3aHATHE

CpaBHUTENBHBIN aHATN3 3apO/IbIIIEH TO3BOHOYHBIX Ha Pa3HbIX
cTanusx pa3sutus. Pabora ¢ MUKpoIpenapaTamH.

Conep:kaHue y4eOHOI0 MaTepuaja

Pons HEpBHOW W PHIOKPUHHOW CHUCTEM B OOECIeYeHUU 3MOpHO-
HAJIbHOI'O pa3BUTHUS OPraHU3MOB.

IIpakTnyeckoe 3aHsiTHe

CpaBHUTENBHBIN aHaIN3 3apO/bILIECH TO3BOHOYHBIX Ha Pa3HbIX
cTanusx pazsutus. Pabota ¢ MUKpompenapaTami.

Tema 5.3. O0mue
3aKOHOMEPHOCTH
oHTorenesa. Pazsurune
OPraHU3MOB M OKPYKAIOIIAs
cpena

Coaep:xaHue y4eOHOro MaTepuaJia

CxozacTBo 3apopiiel 1 AMOpHOHANIbHAS JUBEPIEHIUS TPU3HAKOB.
buorenernueckuii 3akon (O. I'ekkenr u K. Mromnep). Pabotsr
akanemuka A.H. CeBeproBa 00 5MOpHMOHANbHOM H3MEHYHMBOCTU
(U3MEHYMBOCTh BCEX CTaJUil OHTOreHe3a; KOHCEPBATUBHOCTh
paHHUX CTauii SMOPUMOHAIBHOTO PpAa3BUTUS; BO3HUKHOBEHUE
M3MEHEHUH Kak NpeoOpa3oBaHUN CTaaAMi pa3BUTHUA M TIOJHOE
BBINAJICHUE PEAKOBBIX IPU3HAKOB).

Coaep:xaHue y4eOHOro MaTepuaJia

Ponbp ¢akTopoB OKpyKaromieil cpeapl B OMOPUOHAIBLHOM U
MOCTAMOPHUOHAIIBHOM Pa3BUTUH opranusma. Kpuruueckue nepuoms
pa3ButTus. BrausHMEe M3MEHEHHI TrOMeocTa3a OpraHu3Ma MaTepu U
wioga B  pe3ysbTaTe BO3JACHCTBUS TOKCHMYECKHX  BEILIECTB
(TabayHOrO JBIMA, aJKOTOJIA, HAPKOTHKOB M T. M.) Ha XOJ
SMOPHOHAIILHOTO U TOCTIMOPHOHAIBHOTO TIEPUOIO0B PA3BUTHSI.

IIpakTH4YecKoe 3aHATHE

XapakTepucTuKa CTaJanii HSMOPHOHAIILHOTO pa3BUTHA. TepaToreHsl.

1,2,3

JI1 - JI2, J14 — JI8,
M1 — M9,
1 - 1122

CamocTosiTe/ibHasi padoTa 00y4alouuxcst

Pemenue CUTYAllMOHHBIX 3a/1a4, KEMCOoB.

2,3

J1 -J12, J14 - JI8,
MI - M9,
11 - 1122
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

Pa3gen 6. DBoJronnoHHoOE
yueHue

218

Tema 6.1. UcTopus pa3Butus
IBOJIIOIIMOHHLIX HAEH

Coaep:xxanue yueOHOro MaTepuaJia

YMo3putenbHbie KoHlenuun AutudHoctu: [Tudaropa, Imnenokna,
Hemokputa, I'uninokpara u np. Kpeannonusm. I'ocnioicTBo B Hayke
MpeacTaBiIeHU 00  «u3HAa4YaJllbHOM  1enecooOpa3HOCTH» U
HEM3MEHHOCTH KHMBOM mpupoabl. Benukue reorpaduueckue
oTKpbITHs. Pa3BuTHe Ouonoruu B 10AapBUHOBCKUN niepuoi. PaboTsl
K. JIluHHed mo cucTeMaTHKE PAacTEHUH M KUBOTHBIX; ITPUHIIMIIBI
nuHHeeBckoi cuctematuku. Tpyzasl XK. KioBbe u XK. ne Cent-
Nnepa. CymHOCTh M1 OCHOBHBIE MOJIOXKEHHS IBOJIOLNOHHON TEOPUHU
2K. Bb. Jlamapka. [lepBbie pycCKre 3BOJIOIMOHUCTBI.

IIpakTH4yeckoe 3aHsATHE

XapakTepucTUKa IPEACTABICHUS JPEBHUX U CPEJHEBEKOBBIX
€CTECTBOUCHIBITATENEH O KUBOM npupoze. OLeHKa IpeacTaBICHUS
00 «HM3HAYAIBHOU IIEJIECO00PAa3HOCTH» M HEU3MEHHOCTH IKHUBOU
npupozsl. OObsCHEHHE NPUHIMIIBI OMHApHOUM Kiaccudpukamuu K.
JIunnes. 3HaKOMCTBO ¢ OCHOBHBIMM ITOJIOKCHHUSMH JBOIIOLMOHHON
teopuu XK. b. Jlamapka.

1,2,3

JI1 - J12, J14 — 18,
M1 — M9,
1 —T122

TeMma 6.2. DBOTIOIMOHHAN
Teopust Y. lapsuHa. Yuenne
00 HCKYCCTBEHHOM 0TOOpe

Conep:kaHue y4eOHOT0 MaTepHuaJia

VYuenue Y. JlapBuHa 00 uckyccTBeHHOM oTOope. CymHOCTh H
bopmbI HCKYCCTBEHHOTO oroopa: METOAMYCCKHIA u
0ecco3HATEeNbHBIN, NX MEXaHU3MBbI U pe3yJIbTar.

ITpakTH4yecKoe 3aHATHE

Xapaxtepuctuka yueHus Y. JlapBuHa 00 HCKYyCCTBEHHOM OTOOpE,
(opMBI HICKYCCTBEHHOTO 0TOOpa 1 00BSICHEHHE METO/I0B CO3/aHHUs
HOBBIX ITOPOJI JOMAIIIHUX KMBOTHBIX U COPTOB KYJIbTYPHBIX
pacTeHU.

1,2,3

J1 -J12, J14 - JI8,
MI - M9,
11 - 1122

Tema 6.3. Yuenue Y.
/lapBHHA 0 €CTeCTBEHHOM

Coaep:xaHue y4eOHOro MaTepuaJia

Yuenune Y. JlapBuHa o ectecTBeHHOM otOope. bopnba 3a

1,2,3

JI1 — J12, J14 — I8,
M1 — M9,

41




HaumenoBanue pa3jieiioB u
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O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

oTdope

CYIISCTBOBAaHKME: BHYTPHBHJOBAas, MEXKBHJOBasi, Oopbba ¢
HEOJIarONPUATHBIMU YCIIOBUSIMU CpeJlbl. BeDKUBaHUE B PE3yJIbTaTe
€CTECTBEHHOT0 0TOOpa ocobOeil, HamboJsiee MPUCIIOCOOIEHHBIX K
ycinoBusiM cpebl. CpaBHEHHE €CTECTBEHHOTO U HCKYCCTBEHHOTO
orbopa.  HayuHoe  TeopeTHueckoe  3HAa4YCHHE  MPUHIUIA
€CTECTBEHHOTO 0TOOpa.

ITpakTH4yecKoe 3aHATHE

OcHoBHble TONIOkKeHUsT Teopuu Y. JlapBuHa O €CTECTBEHHOM
otOope. XapakTepusytoT (Gopmbl OOpbOBI 3a CyIIECTBOBaHHE U
MEXaHM3M  €CTECTBEHHOro  OTOOpa;  JAalT  OIpeJeeHHe
€CTECTBEHHOTO O0TOOpa; CPaBHUBAIOT B TaONHWIlE €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOP.

Conep:kaHue y4eOHOI0 MaTepuaa

DOopMBI €CTECTBEHHOTO 0TOOpA: ABMKYIIUN, CTAOMIU3UPYIOIIHA,
IU3pyNTUBHBINA. [1010BOI 0TOOP KaKk YaCTHBIN Citydai
BHYTPUBHJIOBOTO €CTECTBEHHOI0 0TOOpa

IIpakTH4YecKoe 3aHATHE

OcHoBHbIe TONOXKEHUsT Teopun Y. JlapBuHAa O €CTECTBEHHOM
otOope. XapakTepusytoT (Gopmbl OOpbOBI 3a CYIIECTBOBAaHUE U
MEXaHU3M  €CTECTBEHHOro  OTOOpa;  JalT  ONpeieiicHHe
€CTECTBEHHOTO O0TOOpa; CPAaBHUBAIOT B TAOJMIlE €CTECTBEHHBIN U
HCKYCCTBEHHBIH 0TOOD.

I11 - 1122

Tema 6.4. CoBpemMeHHbBIE
NpeacTABJICHHS O
MeXaHU3Max
3aKOHOMEPHOCTHAX
3posouuu. Bua. Kpurepuu u
reHeTH4ecKasi ieJI0CTHOCTh
Buaa. [lonyasiunonnas
CTPYKTYypa BHAA

Coaep:xaHue y4eOHOro MaTepuaJia

COBpeMeHHHe MMPEACTABJICHUA O MCXaHHU3MAX U 3aKOHOMCPHOCTAX
OBOJIOIINH. Bug xak pC€aJIbHO CYHICCTBYIOMIAA OJJICMCHTApHAasA
€IMHUIIA KHBOM npupoabl MW HAWMCHbIIAA CHUCTCMATUYCCKaAA
cAnHuIa OMOJIOrHYeCKOM CUCTCMATUKH, KPUTCPHUU U I'CHCTUUCCKAA
OCJIOCTHOCTDb BHUA.

HpaKTH‘leCKOC 3aHATHEC

XapakTepu3yloT BUJl KaK PEAIbHO CYLIECTBYIOLIYIO U T€HETUYECKH

1,2,3

J1 -J12, J14 - JI8,
MI - M9,
11 - 1122
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O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

HEICJMMYI0 ~ C€IUHHIy OPraHMYeCKOro MHpa W CAUHUILY
CUCTEMATHUKH, OTMEYAIOT TEHETHUYECKYI IEeJOCTHOCTh BHJA.
BbiensiroT ¥ XapakTepu3yrT OCHOBHBIC KPUTEPHUU BHJA, OTMEYAIOT
WX B3aUMOJIONIONTHSAEMOCTh. BBISBIISIOT KPUTEPUH BUAA B TIPOIECCE
aHanu3a OWOJIOTMYECKUX OOBEKTOB (pacTeHUM, IKUBOTHBIX).
OOBSCHAIOT POJbH PEMPOAYKTUBHON H3OJSIIIUH B 3BOJIOIUOHHBIX
poreccax.

Coaep:xaHue y4eOHOro MaTepuaJia

B3aumonononssemMocTs KpuTepues Buaa. Ponb penponyKkTuBHON
W30JISILMM, TIPETISATCTBYIOUIEH IPUTOKY T€HOB U3BHE.
[lonynsuoHHas CTPYKTypa BUAa

HpaKTH‘leCKOC 3aHATHE

XapakTepu3yrT BH]I KaK PEaIbHO CYIIECTBYIOIIYIO i TEHETHYECKU
HEJICTMMYIO €IMHUILY OPTaHHYECKOTO MUPA U SIMHHILY
CUCTCMATHUKU, OTMCHAIOT I'CHCTHUYCCKYIO LICJIOCTHOCTh BU/IA.
Br1ensiror 1 XapakTepu3yloT OCHOBHBIE KPUTEPUH BH/IA, OTMEYAIOT
HUX B3aUMOOOIIOJIHACMOCTD. Briasisaior KpUTCPUU BHUA B IIPOLECCC
aHanM3a OMOJIOTUYECKNX 0OBEKTOB (pPaCTEHUMN, KUBOTHBIX ).
OOBSACHAIOT POJIb PEIPOTYKTUBHOM U3OJISIIIUH B SBOFOIIMOHHBIX
poreccax.

Tema 6.5. Ilonyasinus —
3JIEeMEHTApHAas eUHULA
IBoJiIon MU, I'eHeTnueckue
MPOLECCHl B MONMYJISIIIUU

Coaep:xaHue y4eOHOro MaTepuaJia

[lomynsanuss kak CTPYKTypHas €OUHHMIIA BHMJA W DJEMEHTapHas
HBOJIIOIIMOHHAS eUHHIA. | eHeTHYecKoe pa3sHooOpa3yue MOy JIsIUi.
I'enodona nomynsanuii. CocTosiHME MOMYJISLMOHHOIO paBHOBECHS,
OTpaK€HHOE B 3aKoHe Xapiau-BaiinOepra. MneansHbie U peaibHbIe
MOIYJISILIVH.

HpaKTH‘leCKOC 3aHATHE

XapakTepu3yloT MONYJSIMI0O KaK CTPYKTYPHYIO €IUHMIYy BHJA U
AJIEMEHTApHYIO0 €IMHUIYYy 3BOJIOLUOHHOTO mpouecca. OOBACHAIOT
HBOJIIOIIMOHHOE 3HAYEHUE TeHETUYECKOI0 Pa3HOO0pa3Hsl MOMyIsIui

1,2,3

JI1 - J12, J14 — 18,
M1 — M9,
Il — 1122
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O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

U pOJb pe3epBa HACIEACTBEHHONM HW3MEHYMBOCTU. CpaBHUBAIOT
uaeanbHble W pealbHbIC TMOIYJSIIUU; OMUCHIBAIOT COCTOSIHUE
MOMYJISIIMOHHOTO paBHOBeCHs (3aKkoH Xapau-BaiinGepra).

Coaep:xaHue y4eOHOro MaTepuaJia

I'enernyeckue mporeccsl B NONMyJSIIMAX. Pe3epB HaciieqCTBEHHON
W3MEHYUBOCTU MOMYJSUUU. MyTaluu — pe3epB HACIEACTBEHHOMN
n3MeHuuBoCTH. [lpomeccsl, mNpuBOIALIME K HEHANPaBICHHOMY
CIly4ailHOMY  HW3MEHEHHI0O  YacTOThl  T€HOB,  HM3MEHEHMIO
TEeHETUYECKOM CTPYKTYPBhI NOMYJISILIMH

HpaKTH‘leCKOC 3aHATHE

XapakTepus3yroT MPOLECCHI, TPUBOIAILINE K HEHANPABIEHHOMY
CIIy4YallHOMY M3MEHEHUIO YaCTOThl FT€HOB U N3MEHEHUIO
TEHETUYECKON CTPYKTYPBL.

Tema 6.6.
IIpucnocodieHHOCTH
OPraHU3MoOB K yCJI0BUSM
BHELIHEH cpelbl KaK
pe3yJbTaT AeicTBUSA
eCTeCTBEHHOIr0 0T00pa

Conep:kaHue y4eOHOT0 MaTepHuaJia

PesynbraThl 3Bomoiun. [Ipucrioco0IeHHOCTh OPraHU3MOB K Cpejie
OOWTaHUS Kak pe3ylbTaT JEHCTBHS E€CTECTBEHHOTO OTOOpA.
[MpucmocoOuTenbHbIE OCOOCHHOCTH CTPOSHHS, OKpPAacKd Tella |
MOBEJICHHUS KMBOTHBIX. Du3nonornveckas amantanus. 3abora o
MOTOMCTBE, O0ECIeUrBaoNIas 3alluTy OT BParoB, BEDKMBAHUE Ha
PaHHUX CTAAUSIX pa3BUTHs. DOPMBI TIOBEACHUS Y MICKOIUTAIOIINX,
IIPOSIBJISIOLIMECS B 3200T€ O IOTOMCTBE.

ITpakTH4yecKoe 3aHATHE

XapakTepusyloT  CTPYKTYpHO-(DYHKIIMOHAJIBHYIO  OpPraHU3alUIo
KUBOTHBIX, PACTeHUI, TpUOOB U OakTepuil Kak MPUCTIOCOOIEHUE K
yCIIOBUSIM cyliecTBoBaHusA. [IpuBoAST mpuMepsl NMPUCTIOCOOIEHUI:
MIPUCTIOCOOUTENBHYIO (OpMY Tella, MOKPOBUTEIBCTBEHHYIO OKPACKY
MW €€ BapHaHThl — CKPBIBAIOIIYI0 W TpeaocTeperaromryro. Jlaror
OILICHKY THUIIUYHOTO TOBEICHUS XKUBOTHBIX U 3200T€ O MOTOMCTBE
KaKk TPHUCTIOCOOJICHHUSM, OOECIeYMBaIIMM YCIieX B Ooppbe 3a
CYIIIECTBOBAHHE. [IpuBOAAT  MPHUMEpHI (U3HONTOTHUECKHUX

1,2,3

J1 -J12, J14 - JI8,
MI - M9,
11 - 1122
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O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

aJanTaryi.

Coaep:xaHue y4eOHOro MaTepuaJia

Pasnuunple  ¢usznonoruueckue afanTanud, OOECHeYHBaIOIINE
BbIKUBAHUC OpTraHru3MOB B H€6J'Ial"OHpI/I$[THI)IX YCIIOBUAX.
OTHOCUTENBHBIN  XapakTep MNPUCIOCOOIEHHOCTH OPTraHU3MOB.
[enecooOpazHOCT,  JIIOOOTO  TPHUCTIOCOOJICHHSI  TOJBKO B
MTOCTOSIHHBIX (HEU3MEHSIFOIIMXCS) YCIOBUSAX CPEIbL.

HpaKTH‘{eCKOC 3aHATHEC

XapakTepu3ylT  CTPYKTYpPHO-(QYHKIHOHATBHYIO  OpPTaHHU3AIHIO
YKUBOTHBIX, pACTEHUM, TPOOB M OaKTEepuil Kak MPUCIIOCOOJICHUE K
YCIIOBUSIM CyIIeCTBOBaHUS. [IpUBOISAT MpUMEpPHI MPHUCIIOCOOTCHHMIA:
MIPUCTIOCOOUTENBHYIO (OpMY Tella, TOKPOBUTEIHCTBEHHYIO OKPACKY
M €€ BapHaHThl — CKPBIBAOIIYI0 W TpeaocTeperaromnryr. Jlaror
OLIGHKY TUIIMYHOT'O IMOBEIEHHUS XUBOTHBIX U 3a00T€ O MOTOMCTBE
KaK TMPUCTIOCOONIEHUsIM, O0ecleynBalonMM ycrnex B Oopnbe 3a
CYILIECTBOBAHHE. [TpuBoasT IPUMEPBI (bU3HOIOrHYECKUX
ajganTaluu.

Tema 6.7. Pe3yabTaTsl
IBOJIIOLINH.
Bungoo6pa3oBanue, posb
30U

Conep:kaHue y4eOHOT0 MaTepHuaJia

Pe3ynbTaTel 3BoMOIMK. BO3HUKHOBEHHE HOBBIX BUIOB. MeXaHU3M
BH1000pa30BaHMs, B3aUMOCBSI3b (DAKTOPOB ABOJIIOIIMK B IPOIIECCE
BU000pazoBanus. [lyTh W CKOpPOCTh  BHJ000pa30OBaHUS.
I'eorpaduyeckoe (ammomarpuueckoe) H JKOJIOTHYECKOE
(cuMIatpudeckoe) BUI000pa3oBaHue.

ITpakTH4yecKoe 3aHATHE

XapakTepu3yIT CocoObl BU1000pa30BaHMSI.

1,2,3

JI1 - J12, J14 — 18,
M1 — M9,
Il — 1122

Tema 6.8. IlyTn nocTu:keHus
OHMOJIOTMYECKOro mporpecca

Conep:kaHue y4e0HOI0 MaTepuasia

[lonsiTue Oumosiormueckoro mporpecca ©  perpecca. llytm
JOCTHKEHHsI OMOJIOTHYECKOro Iporpecca: apomopdo3s (aporenes),
uavoanantanus, oOmas aereHepanus. MakposBOMIOIUS — Kak
nponecc GopMUPOBAHUS KPYITHBIX CUCTEMATHYECKUX TPYII (THUIIOB,

1,2,3

JI1 - J12, J14 — 18,
M1 — M9,
Il — 1122
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O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

OT/IEJIOB, KJIaCCOB, OTPSAIOB, MOPSakoB u jp.). CpaBHeHue
apoMop(h030B ¥ HIN0ATATI TAITHINA.

ITpakTH4yecKoe 3aHATHE

BrisiBnenue apoMopo30B y pacTeHUi, nauoaganTauui y
HAaCEKOMBIX.

Coaep:xkaHue y4eOHOro MaTepuaJia

[lonsiTne Oumonormyeckoro mporpecca U  perpecca. Ilytu
JTOCTIDKEHHSI OMOJIOTHUECKOro mporpecca: apomopdos (aporeHes),
uanoananTanus, oOmas JereHepanus. MakpodBOMIONHS KAk
npouecc GopMUPOBAHUS KPYITHBIX CUCTEMATUYECKUX TPYIII (TUIIOB,
OTJIEJIOB, KJIACCOB, OTPSAOB, TNopsankoB u 1p.) CpaBHeHue
apoMopdh030B 1 UANO0ATANITAIINH.

IIpakTH4YecKoe 3aHATHE

BrisiBnenne apoMop§o30B y pacTeHUil, HauoaganTaui y
HAaCEKOMBIX.

Tema 6.9. IlpaBuia
IBOJIIOLUHU

Coaep:xxanue yueOHOro MaTepHaJia

[IpaBuiio HeoOpatumocTu HsBosouuu. IIpaBuiio mporpeccuBHOM
CHELMAIN3alUN U TPOUCXO0KIEHUS HOBBIX TAKCOHOB OT HAaMMEHEE
CHEIMATM3UPOBaHHbIX MpeaKoBbIX (opm. [lpaBuino uepenoBaHus
HAIpPaBJICHUH 3BOJIIOLMY.

HpaKTH‘{eCKOC 3aHATHE

OOBACHAIOT MpaBmIIa HBOIOIHHA. DOPMYTUPYIOT IPABHIIO
MPOTPECCUBHOM CIIEIUATIU3AIMN U TPOUCXO0XKICHUS HOBBIX
TaKCOHOB OT HAMMEHEE CIEIUAIN3UPOBAHHBIX MPEAKOBBIX POPM.

1,2,3

JI1 - J12, J14 — 18,
M1 — M9,
1 —T122

CamocTosiTesibHAsi padoTa 00y4a0Imnxcst

PemreHne cutyanmoHHBIX 3a7a4, KEHCOB.

Cemunap

CemuHap 1o teme: «YueHue 00 3BOJIOLUN OPTaHUYECKOTr0 MUPay.

2,3

JI1 - J12, J14 — 18,
M1 — M9,
Il — 1122

Paspnen 7. Ilpoucxoxxkaenue
4YeJI0BeKa

8
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O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

Tema 7.1. DBoTromus
NpPUMAaTOB

Conep:kaHue y4eOHOT0 MaTepHuaJia

OBontonus IIPUMATOB. OcobenHoctu CTPOEHUSA u
KU3HEACATECIIBHOCTH MAJIOCTICIIMAIN3UPOBAHHBIX HACEKOMOSTHBIX
MJIGKONUTAIONINX,  JaBOIMX  HAYaJlo  BETBH  IPHMATOB.
Bo3HukHOBEeHHE NPsAMOXOXKAEHHs. PaHHME 3Tambl aHTPOIOTEHEe3a.
OOmme mpeAKd dYeJIOBEKa M YeJIOBEKOOOpPa3HBIX  00E3bsH.
Oco0eHHOCTH CTPOCHUS aBCTPAIONUTEKOB M YenoBeka yMenoro

HpaKTH‘leCKOC 3aHATHEC

XapakTepu3yloT paHHHE OdTambl aHTpornoreHe3a. OMNUCHIBAIOT
0COOCHHOCTH CTPOCHHSI aBCTPAJIONMUTEKOB U YesoBeka ymMesnoro.

1,2,3

J1 -J12, J14 - JI8,
MI - M9,
11 - 1122

Tema 7.2. IBH:Kymime cHJIbI
anrpomnorene3a. Ctaanu
3BOJIIOLIUH YeJI0BeKa:
JApeBHeIIHe JI0IU

Coaep:xaHue y4eOHOro MaTepuaJia

AHTpomosioruss — Hayka O  TPOUCXOXKICHHM  4YeJIOBEeKa.
AHTpOTIOTEHE3 KaK TMpoIecc CTAaHOBIEHHUS  YelIOBEeKa  Kak
OMOCOIMAIBLHOTO cylecTBa. JBrkymue ¢GakTopbl aHTPOIIOTeHE3a:
OWoNorMuecknue W CcoluanbHble. Bemymmas poib CoONUaIbHBIX
¢dakTopoB B aHTpomnoreHese. [lameoHTonornyeckue HaXOAKH
UenoBeka MPSAMOXOJIANIETO — THTEKAHTPONIA © CHHAHTPOIIA
(Mmopdonornueckue MIPU3HAKH, 3apOKJICHHE 3JIEMEHTOB
COIIMAJIBHON KU3HM U OTHOILICHUN B CPEJIE APEBHEUIIIUX JIIOACH).

IIpakTnyeckoe 3aHsiTHE

OmpenensioT aHTPONOreHe3 KaK IPOLECC CTAHOBJIECHUS YENIOBEKa
KaKk OMOCOIMaJIbHOTO CYHIECTBA. XapaKTEPU3YIOT JABMKYIIUE CHIIbI
aHTPONOTeHe3a: OHOJIOTMYECKHE U  COLMAJbHBIC; OTMEYAroT
BEAyIIyl0  POJb  COLMAIbHBIX  (DAaKTOPOB. OnuceIBatOT
MOp(OJIOTHUECKHE OCOOCHHOCTH ©  00pa3 ku3HH. YenoBeka
IPSMOXOSLIETO — MUTEKAHTPOIAa M CHHAHTPOIIA.

1,2,3

JI1 — J12, J14 — 18,
M1 — M9,
1 —T122

Tema 7.3. Cragumn pasButus
YyeJI0BeKa

Coaep:xaHue yueOHOro MaTepuaJia

IlosiBleHMEe HOpeBHUX JIIOACH, HUX apeajl paclpoCTpPaHEHUS.
[IporpeccuBHbIlE 4YepTHI JOPEBHUX JIOAEH IO CPABHEHUIO C
JApeBHEHIIUMU. BO3HUKHOBEHUE NEPBBIX COLMAJIBHBIX OTHOLICHUI

1,2,3

J1 -J12, J14 - JI8,
MI - M9,
11 - 1122

47




HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

B cpelie IpeBHHX Jrozeil. HeomHopoaHOCT rpymim IpeBHUX Jtoaei
(HeaH/EPTAJIBIIEB); HAJTMYUE «UEIOBEYECKUX YepT» B CTPOCHHH,
noBelieHNH, oOpa3e >ku3HU. llepBble COBpPEMEHHBIE IJIIOAM —
KPOMaHBOHIIBI: OCOOCHHOCTH CTPOEHHUS W TIOBEIEHUS, KOTOpbIE
00eCIeumIn X BBIXOJ U3-TI0/1 BEAYIETO KOHTPOIIS OMOJIIOTHYECKUX
¢dakTopoB. OcHoBomonarammas poyib Tpyaa B (HOPMUPOBAHHU
COBPEMEHHOTO YeJIOBeKa.

HpaKTH‘leCKOC 3aHATHE

XapakTepu3ylOT HEaHACpPTAIbLIEB KaK TpPYIIy IPEBHUX JIIOJEH,
OCOOCHHOCTH UX CTPOEHHMs U 00pa3 >KU3HM; YKa3bIBAalOT Ha
HEOJIHOPOJHOCTh rpynn JPEBHUX JOJEH; OTMEYaIoT
IIPOrPECCUBHBIE YEPTHI 110 CPABHEHHUIO C APEBHENUIITNMHU JIIObMHU.

Conep:kaHue y4eOHOI0 MaTepuaa

[lepBble COBpeMEHHBIE JIOAM — KPOMAHBOHIIBI: OCOOCHHOCTH
CTPOCHUSA W IMOBCACHHA, KOTOPBIC O6CCH€‘-II/IJ'II/I HUX BBIXOJ H3-IION
BEIYIIETO KOHTPOJIA OMOJIOTUYECKHX (haxkTopoB.
OcHoBormonarammas pojb TpyJaa B (GOPMUPOBAHUU COBPEMEHHOTO
YeJI0BEKA.

IIpakTH4YecKoe 3aHATHE

XapakTepus3yloT HeaHAepTalblleB KaK TpyNny APEeBHUX IIOJEH,
0COOEHHOCTH WX CTpOCHHS M 00pa3 KHU3HH;, YKa3bIBAlOT Ha
HEOJIHOPOJAHOCTh rpymnmn JPEBHUX ToJei; OTMEYaloT
IIPOIPECCUBHBIE YEPTHI 110 CPABHEHHUIO C APEBHENUIINMH JIIObMHU.

Tema 7.4. CoBpeMeHHbI
3TaN BOJIIOLNNH YeJI0BeKa

Coaep:xanue yueOHOro MaTepuaJia

CoBpeMeHHBIN 3Tam 3BOJIOLUU uejoBeKa. B3ammooTHouieHue
COLIMAJILHOTO M OMOJIOTMYECKOTO B HBOJIIOIMH 4eloBeKa. Bemyras
pOJIb COIMATIBHBIX (DAKTOPOB HA CTaJMH COBPEMEHHOTO YEJIOBEKa.
['maBHbIE packl enquHOrO BUaa Yenosek pazyMHbli. PopMupoBaHUe
pac Kak pe3yibTaT JUIMTEIBHOrO Mpoliecca aJanTaluid K OOUTaHUIO
B Ppa3IMYHBIX KIMMATHYECKUX M Treorpauueckux YCIOBHUSX.

1,2,3

JI1 — J12, J14 — 18,
M1 — M9,
1 —T122
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

XapakTepucTuKa pacoBbIX Mpu3HaKkoB. Kputuka pacuzma u
COLIMAJIFHOTO JapBHHU3MA. Bemnyias poyb 3aKOHOB OOIIECTBEHHOM
KU3HU B COLIMATIHLHOM IIPOTrPECcCe YeI0BEUECTRA.

HpaKanecxoe 3aHATHE

XapakTepHu3yloT COBPEMEHHBIH Tall 3BOJIOLMH YEJI0BEKa;
COOTHOILIEHHE COLIUAIBHOIO U OMOJIOTMYECKOT0 B €r0 BOIIOLHH.
OOO0CHOBBIBAIOT €IMHCTBO YeJI0BEYECKHX pac. JlaroT
apryMEHTHPOBAHHYIO KPUTHKY pacu3Ma U COLUAIbHOIO
JapBUHHU3MA.

Coaep:xaHue y4eOHOro MaTepuaJia

CoBpeMeHHBIN 3Tall 3BOJIOLMHU YeJoBeKa. B3aumooTHolieHHe
COLIMAJILHOTO U OMOJIOTMYECKOTO B HBOJIIOLIMU 4elloBeka. Bemyras
pOJb COLMANBHBIX (DAKTOPOB HA CTAIMM COBPEMEHHOTO YEIIOBEKA.
I'maBHbIe packl equHOro Buaa YenoBek pazyMHbiid. PopMupoBaHHE
pac Kak pe3ysibTar ATUTEIHLHOTO Mpolecca aJanTalii K 0OUTaHUIO
B Pa3IMUHBIX KIMMATHYECKUX M Treorpa@uueckux YCIOBHSIX.
XapakTepucTuka pacoBbIX mpu3HakoB. KpuTuka pacuzma u
COIMAJIBHOTO JapBUHU3MA. Beayias pois 3aKOHOB 00IIECTBEHHOM
YKU3HH B COLIMAJILHOM IIPOrpecce YeI0BeUeCcTBa

IIpakTnyeckoe 3aHsiTHe

XapakTepHu3yloT COBPEMEHHBIH 3Tal 3BOJIIOLUY YEJIOBEKa;
COOTHOIIEHHE COI[UAIBHOTO M OMOJIOTUYECKOTO B €T0 SBOIOIHH.
OOOCHOBBIBAIOT €IMHCTBO YEJIOBEYECKHX pac. [laroT
apryMEHTHPOBAHHYIO KPUTHKY pacu3Ma U COLUATBHOTO
JapBUHHU3MA.

Cemunap

CeMI/IHap 110 TCMC: «Hponcxo;xz[eHHe YCJIOBCKA)).

2,3

J1 -J12, J14 - JI8,
MI - M9,
11 - 1122

Paznen 8. BzaumooTHOmIeHUSA

29
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

opranusmMa mu cpeabl. OCHOBBI
IKOJIOTHH

Tema 8.1. CTtpykTypa
ouochepbl

Coaep:xxanue yueOHOro MaTepuaJia

buocepa kak obOomouka 3emiau, HaceleHHas  KUBBIMH
opranuzmamu. buocdepHsiii ypoBeHb opranuzanuu >xuzHu. B. .
Bepnanckuit — ocHOBOMOJIOKHUK yueHus o 6mocdepe. Ctpykrypa
Oouocdepsl: KHUBOE BEIIECTBO, OWOTEHHOE BEIECTBO, KOCHOE
BELIECTBO, OMOKOCHOE BellecTBO. I'paHuiibl 6uocdeps! u PakTopsl,
ux obycnopnuBatoue. OcHoBHas GYHKIUS 6uochephl.

HpaKTH‘leCKOC 3aHATHE

@opMynMpYyOT OCHOBHBIE 110JI02KeHUS yueHus B. 1. BepHanckoro o
ouocepe. OOBsICHAIOT BAUsSHUE (HAKTOPOB, OTPAHUUUBAIOIINX
Oouocepy B  ONpEAETCHHBIX  TIpaHUMLAX.  XapaKTepU3yIOT
KOMITOHEHTHI Oroc(epbl: KOCHOE U OMOTEHHOE BEIECTBO, KUBOE U
OMOKOCHOE BEIIECTBO.

1,2,3

JI1 - J12, J14 — 18,
M1 — M9,
1 —T122

Tema 8.2. Kpyrosopor
BelIeCTB B IPHUPOJIe

Conep:kaHue y4eOHOT0 MaTepHuaJia

KpyroBopoT BeIliecTB Kak yCIOBHE CYIIECTBOBAHHS )KU3HU HA
3emie. Crienuuueckast posib KaXI0ro U3 KOMIOHEHTOB Onochepb
B KpyroBoporte BerecTB. [IpeBparienue sneprun B 6nocdepe.
KpyroBopoTsl Bojibl, yriieposa, a3ora, cepbl, pocdopa. 3HaueHue
KPYTOBOPOTOB B MPe0Opa30BaHUH IIJIAHETHI.

ITpakTH4yecKoe 3aHATHE

OrnpenensroT raaBHY0 QYHKIHIO0 Onocdepsl Kak obecrieueHne
OMOreHHOTr0 KpyroBOpOTa BEILECTB Ha IUIaHEeTe. XapaKTepu3yroT
OCHOBHBIE KPyTOBOPOTHI: BOJIbI, yIIepoa, a3oTa, (pocdopa, cepsl.
O1eHnBaIOT 3HaU€HNE KPYTOBOPOTOB BEIIECTB /Il CYILIECTBOBAHUS
KHU3HU Ha 3emiie.

1,2,3

JI1 - J12, J14 — 18,
M1 — M9,
Il — 1122

Tema 8.3. UcTopus
(¢popMmupoBaHus cooduIecTB
JKMBBIX OPraHU3MOB.

Conep:kaHue y4eOHOI0 MaTepuaa

OKOJ0rus KaK HayKa, U3y4arollas B3aUMOCBSA3H U 3aKOHOMEPHOCTH
COCYILIECTBOBAHMs JKMBBIX OpraHu3mMoB B mpupoge. HMcropus

1,2,3

JI1 — JI2, J14 — JI8,
M1 — M9,
1 - 1122
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

buoreorpagpus

(dbopMUpOBaHUS COOOIIECTB JKUBBIX OpraHu3MoB. OObenuHEeHHE
BHUJIOB KUBBIX OPraHU3MOB Ha OCHOBE MUIIEBBIX LEMEH U APYTrHX
B3aMMOJICHCTBHI B cO00IIecTBa — OUOIICHO3HI.

HpaKTH‘leCKOC 3aHATHE

OnpenensroT JKOJOTHUI0 Kak HayKy, H3y4arollyl B3aHMOCBS3H
MEX/1y JKUBBIMH OpraHu3MaMu U ¢ ¢akropaMu cpesbl. OnKUChIBaIOT
UCTOpHUI0  (DOPMUPOBAHMSL  COOOIIECTB  JKUBBIX  OPraHU3MOB.
XapakTepu3ylOT TEOJOTHYECKYI0 HCTOPHUI0O MAaTEPUKOB, CMEHY
KJIMMaTa; OTMEYaloT CBOEOOpa3ue HBOJIOLUHM PACTUTEIBHOIO U
YKMBOTHOTO MUPa HAa KaXJOM U3 MaTEPHUKOB.

Conep:kaHue y4eOHOI0 MaTepuaa

I'eonoruueckas uUCTOpUs MATEPUKOB; H3OJSALUS, KIMMATUYECKUE
ycnoBusi. CBoeoOpasue 3BOJIONUU PACTUTEIBLHOTO M KHUBOTHOTO
MHUpa Ha K&KJI0M U3 MaTepukoB. OCHOBHbIE OMOMBI CYIIIH.

IIpakTH4YecKoe 3aHATHE

OmnpenensoT HSKOJOTHI0 KaK HayKy, H3y4arollyl0 B3aUMOCBS3H
MEXy )KUBBIMH OpTaHU3MaMH U ¢ (¢akTopamu cpezbl. OMUCHIBAIOT
ucTopuio  (GOPMHUPOBaHMS  COOOINECTB  JKUBBIX  OPraHH3MOB.
XapakTepu3yloT TEOJIOTHYECKYI0 HCTOPUI0 MATEPHUKOB, CMEHY
KJIMMaTa; OTMEYalT CBOEOOpa3ue HBOJIONUU PACTUTEIBHOTO |
KMBOTHOTO MHpa Ha KaXIOM U3 MaTepukoB. [lepeuucisior
OCHOBHBbIE OHOMBI CyIIH. XapakTepU3ylT OHOMBI Pa3TUYHBIX
ounoreorpauyecKkux 00JaCTe.

Tema 8.4. B3anMooTHOIIIEHUS
OPraHu3Ma M cpe/bl.
buoreouneHo3nl.
IKo0JOrHYecKHe Co00IIecTBa

Coaep:xanue yueOHOro MaTepuaJia

EcrecTBennnie COO6HICCTBa JKHMBBIX OpPTraHHU3MOB. B3aumMocssa3u
KUBBIX OPTaHU3MOB MEXIy COOOW M C YCIOBUSMHU OKPY>KaIOLICH
cpenbl. @opMupoBaHUE OMOTEOIIEHO30B (IKOCUCTEM). broreorieHos:
OMOIICHO3 M SKOTOII.

HpaKTH‘leCKOC 3aHATHEC

[TpuBOAAT pUMEPHI COOOIIECTB KHUBBIX OPIraHU3MOB.

1,2,3

JI1 — J12, J14 — 18,
M1 — M9,
1 —T122
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

XapakTepusyroT B3aUMOCBS3H JKUBBIX OPraHU3MOB MEXIy cO00H U
C YCJIOBUSIMH OKPY’KAIOLIEH Cpeibl. BBIAEIAIOT U XapaKTEepU3YyIOT
KOMITOHEHTHI OMOTe0IeH03a.

Coaep:xaHue y4eOHOro MaTepuaJia

[TonsiTre o GuoreoleH03e Kak 1eO0CTHOM, cCaMOperyIupyIOIeiHcs U
CaMOIIO/IJICPKUBAOIICHCS CUCTEME, CTPYKTypa M KOMITOHCHTHI
ouoreorieHo3a  (MPOAYLEHTHI,  KOHCYMEHTBHI,  PEAYLEHTHI);
XapaKkTepHbIC MTOKa3aTeIM OMOTEOIIEHO30B (BU0BOE pa3HOOOpasue,
TJIOTHOCTD MOMYJISIIHM, OoMacca)

HpaKTH‘leCKOC 3aHATHE

[TpuBoasT MIPUMEPBI co00111ecTB JKUBBIX OpPTaHU3MOB.
XapakTepu3ylT B3aMMOCBSI3H JKUBBIX OPraHU3MOB MEXIy cOO0H U
C YCIIOBHMSIMHU OKpY’KAIOLICH Cpenabl. BBIIEIAI0T U XapaKTepU3yHOT
KOMITOHEHTBI ~ OmoreorieHo3a. OmnpeaenstoT OHOTeoIeH03  Kak
LEJOCTHYIO CaMOPETYJIUPYIOIIYIOCS CHUCTEMY. XapaKTEepU3YIOT
KOMITOHEHTBI OHOTEOIIEHO3a OTMEYAIT HX pPOJib. AHAIUZHPYIOT
BHUJIOBOM COCTaB OMOI'COIICHO30B

Tema 8.5. AGnornueckue
dakTopsI cpeabl

Conep:kaHue y4eOHOT0 MaTepHuaJia

Okonorudeckne (GakTopel, WX Kiaccupukanus. AOHOTHYECKHE
dakTopsl. Temreparypa Kak BakHbIA (PaKTOp IUTS CYIIECTBOBAHUS
KUBBIX Opranm3MoB. CBeT — BaKHEWINI abuoTwueckuii (axTop;
pOJdb B OKW3HU OKUBBIX OpraHWu3MOB. Boga ©  BIaKXHOCTS.
HckimounTensHas poiib BOABI B CYIIECTBOBAHUU U PA3BUTHH >KUBOH
NPUPOJIBI,  B3aUMOCBSI3b  BIQKHOCTH W TEMIIEPaTypPHBIX
MoKasaresieu, NeHCTBYIOMUX Ha opraHu3Mbl. [IpucnocobieHHOCTh
Ha3eMHBIX OpPraHM3MOB K JKH3HH B YCIOBHSX Pa3IHYHOTO
YBIOKHEHUS. J[eHCTBHME HOHU3HPYIOMIETO W3IY4YCHHs] Ha >KHBBIC
opranu3Mbl. IHTEHCUBHOCTbD JIeHCTBHS (DaKTOPOB CPE/IBL.

HpaKTH‘leCKOC 3aHATHE

CocTaBnsioT CXEMY KJIaCCH(bHKaHHH OKOJOTHYCCKHUX (l)aKTOpOB.

1,2,3

J1 -J12, J14 - JI8,
MI - M9,
11 - 1122
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

HazbiBatot abnotudeckue pakTophl: CBET, BIAKHOCTh, TEMIIEPATYPY
u ap. XapakTepusylT poOjb CBETa W BOAbl B JKU3HU HKUBBIX
opranu3moB. [IpuBoAST mpuMepbl MPHUCTIOCOOJICHUM Yy Ha3eMHBIX
OpPraHMU3MOB B CBSA3M C )KM3HBIO B YCJIOBHSAX Pa3IMUYHOIO OCBELEHUS
U YBIIQKHEHHUS.

Coaep:xaHue y4eOHOro MaTepuaJia

Okonorndyeckue GakTopsl, HMX Kiaccupukanug. AOuoTnyeckue
¢dakropbl. TemnepaTypa Kak Ba)KHBIM (akTop JUIsl CYLIECTBOBAHUS
KMBBIX OpraHu3MoB. CBeT — BakHeHIMH abuoTHyeckuil (akrop;
poJIb B OKM3HM JKMBBIX OpraHM3MoOB. Boxa #  BIaXKHOCTS.
HcxknrounrenbHas poiab BOJAbI B CYLIECTBOBAHUU U PA3BUTHUH JKUBOU
NPUPOJBI,  B3aUMOCBS3b  BJIAKHOCTH M TEMIIEPAaTypHBIX
nokaszartesel, AeHCTBYIONMX Ha opraHu3Mbl. [Iprcrnoco6aeHHOCTD
Ha3¢MHBIX OPraHU3MOB K JKH3HM B YCIOBUAX Pa3IU4HOIO
yBIQXXHEHUA. JleWCTBUE WOHU3UPYIOLLETO M3JIYy4YEHUs Ha HKUBBIC
opranu3mbl. IHTEHCUBHOCTB 1eHicTBUS (DAKTOPOB CPEJIbI.

IIpakTH4yeckoe 3aHATHE

CocTaBngioT cxeMy Kilaccu(UKalMu 3KOJOTHYECKHX (DaKTOPOB.
HaspiBaroT abnoTrueckue pakTopbl: CBET, BIAKHOCTh, TEMIEpaTypy
n ap. XapakTepusyrT poOjib CBE€Ta W BOAbl B JKU3HU HKUBBIX
opranu3moB. [IpuBOAsT mpuMepsl NPUCTOCOOJICHUN y Ha3eMHBIX
OpPraHU3MOB B CBSI3H C )KM3HBIO B YCJIOBUSAX Pa3IUYHOIO OCBEIICHUS
U YBJIQKHEHHUSL.

Tema 8.6. buornyeckue
(haxTopsI cpenbl

Conep:kaHue y4eOHOT0 MaTepHuaJia

Xapakrepuctuka Ouotuueckux (akropoB. MHTerpamus Buga B
OuoreorieHo3e; SKoJoTHMYeckas HuIa. BumoBoe pa3zHooOpasne
OMOTeOIeHO30B KaK MpUMEp Pa3IMYHBIX MPHUCHOCOONICHUN ocobeit
pa3HbIX BHJOB K COCYIIECTBOBaHHMIO B sKocucteme. Llemn u cetn
nuTaHus.  Tpoduueckue  B3aWUMOOTHOIICHUS —  PETYIATOP
YHUCIEHHOCTH BHJIOB, BXOJSIIMX B OuoreorneHo3. MHorooOpasHeie

1,2,3

JI1 - J12, J14 — 18,
M1 — M9,
1 - 1122
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

OMOTHYECKHE CBSI3M, O0ECICUMBAIOIINE CYIIECTBOBAHHE BHIOB B
OHOreoIeHO3E.

ITpakTH4yecKoe 3aHATHE

BrisiBneHue uept npucrnoco0IeHHOCTH OPraHu3MOB K BO3JICHCTBHIO
HKOJIOTHUECKUX (DaKTOPOB.

Tema 8.7. CMeHa 0Mo1ieHO30B

Coaep:xkaHue y4eOHOro MaTepuaJia

CymiecTBoBaHue OUOIIEHO3a KaK IEIOCTHOM crucTeMbl. CMeHa
OMOIICHO30B, PUYHHA UX CMEHEI. [IlepBUYHAas U BTOpUYHAS
CYKLIECCHSI

IIpakTnyeckoe 3aHsiTHe

Ompenenstor OMOLIEHO3 KaK IEJOCTHYI0 YCTOWYHMBYIO CHCTEMY.
Ha3piBatoT npu4nHbBl CMEHBI OMOIIEHO30B. XapaKTepU3ylT CTaluu
[IEPBUYHON ¥ BTOPUYHOM CYKIIECCHUM.

1,2,3

J1 - J12, J14 — 18,
M1 — M9,
1 — 122

Tema 8.8. B3anmooTHoOIIeHAs
MEXK1y OpraHu3MaMHu.
Ilo3nTHBHBIE OTHOIIEHHUS —
cUMOH03

Coaep:xanue yueOHOro MaTepuaJia

Pa3nooOpa3ue B3auMOCBSI3€H JKMBBIX CYIIECTB B COOOIIECTBaX.
[lo3uTuBHBIE OTHOIIEHUS — cuUMOMo3. Paznmuunuble ¢dopmbl
B3aHMOIIOJIE3HOT'O COXUTCJIBCTBA JKHUBBIX OpTraHHU3MOB.
B3auMOBBITOZJHOE COXKHUTEIBCTBO — Koomepauus. MyTyanusm —
(dhopma B3aMMOIIOIE3HOTO COXKHUTEIbCTBA PACTEHUM M >KUBOTHBIX.
KommeHcanusMm u ero hopMsl.

HpaKTH‘{eCKOC 3aHATHE

XapakTepu3yloT (OpMbI B3aMMOOTHOILICHUN MEXIy OpraHU3MaMu:
MIO3UTHBHBIE B3aMMOOTHOIIEHUS — cUMOMO3. [IpuBOIAT mpuMepbl
pa3nu4HbIX  (OpPM  B3aMMOIIOJIE3HOTO  COXKUTEJIBCTBA  JKHUBBIX
OpraHu3MOB (KOOTepaIuu, MyTyajan3Ma, KOMMEHCAIN3MA).

1,2,3

JI1 - J12, J14 — 18,
M1 — M9,
1 - 1122

Tema 8.9. AHTHOMOTHYECKHUE
OTHOLIICHUSA

Coaep:xaHue y4eOHOro MaTepuaJia

CymHocTh  aHTHOMO3a. KoOHKypeHIMSs — OIWH U3  BHUJIOB
OTpULIATETIFHBIX ~ B3aUMOOTHOILICHUM; OHMOJOTHYECKass OCHOBA
BO3HUKHOBEHHSI KOHKYPEHIIMH; OCOOCHHOCTH KOHKYPEHTHBIX
B3aMMOOTHOIIEHUN MEXAY BHJIaMU PACTEHUW U IKUBOTHBIX.

1,2,3

JI1 - J12, J14 — 18,
M1 — M9,
1 - 1122
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

XUIIHUYECTBO, POJb B  CaMOPETySIMU  OMOreOI€HO30B.
[Mapasutusm.  IlpakTudeckoe  HMCIONB30BaHHE  3HaHUH 00
AHTUOMOTHUYECKUX OTHOIIEHUSX MEXIy OpraHM3MaMH B MEIULMHE
U CEJIbCKOM XO35IUCTBE.

ITpakTH4yecKoe 3aHATHE

OOBSACHAIOT CYIIHOCTh AaHTHOMO03a; XapaKTepU3yIOT KOHKYPEHLIHIO
KaK OJIMH U3 BUJIOB aHTAarOHUCTUYECKUX B3aUMOOTHOIICHUH;
OTMEYaIOT 0COOEHHOCTH W TIPUBOJIST MPUMEPHI BHYTPUBHIOBOH 1
MEXBHUIOBOIM KOHKYPEHIMH; XapaKTepU3yIOT XHIIHUYECTBO U €r0
POJIb B CaMOPETYIISILIUN OHOTEOLIEHO30B; ONUCHIBAIOT
B3aMMOOTHOIICHUS Mapa3uT—KepTBa, NEPEUUCISIIOT
NPUCTIOCOOJICHNUS K TTApa3UTH3MY; 3HAKOMSITCS C IPAKTHYECKON
peanu3anyel 3HaHUH 00 aHTHOMOTHUECKUX OTHOLIECHUSX MEXKIY
OpraHu3MaMH B MEIUIIMHE U CEITbCKOM XO3SHCTBE.

Tema 8.10. HeitTpaausm

Conep:kaHue y4eOHOT0 MaTepuaa

Heiditpanusm kak ocobasi (popma B3aMMOOTHOIIEHWUW BHJIOB, HE
NPOABIIAIOLIAACS BO BJIMSAHUM JApPYr Ha Jpyra, HO 3aBHUCALIAs OT
COCTOSIHUSI ~ MPHUPONHOTO  coodmiectBa B mejaoM.  Dopwmbl
OMOJIOTUYECKUX CBA3CH MEXIy BHUAAMHU, KOTOpBIE OIPEICIISIOT
YHCJICHHOCTD YKMBOTHBIX, PACTCHUH, TPUOOB U JIPYTHX OPraHH3MOB
U o0ecrmeunBalOT  ONPEACNECHHYI  CTENeHb  YCTOWYMBOCTHU
OHOreoleHO30B

IIpakTH4YecKoe 3aHATHE

XapakTepu3yloT HeHTpanu3M Kak oco0yro (opMy OMOTHUYECKHX
B3aMMOOTHOIIICHUI MCXKIAY BHAAMH; HA3bIBAIOT W OIKCBIBAIOT
(bopMbl OMOTHUYECKHX CBs3el MEXIY BHIaMM, 00€CIeUMBAIOIIUMU
OINPEJICIICHHYI0 CTENEHb YCTOWYUBOCTH

1,2,3

JI1 - J12, J14 — 18,
M1 — M9,
1 - 1122

Cemunap

Cemunap no teme: «buocdepa, ee cTpykrypa u QyHKIUN.

2,3

JI1 — J12, J14 — 18,
M1 — M9,
1 - T122
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

Tema 8.11. buocdepa n
yesaoBeK. [Ipupoansbie
pecypcehbl H X
HCNOJIb30BaHUe

Conep:kaHue y4eOHOT0 MaTepHuaJia

[IpuponHble  pecypchl:  HWcyYepmaeMmble W HeHcuyepliaeMble.
Heucuepnaembie  pecypcbl  (KOCMHUYECKHE,  KIUMaTHUECKHE,
BOJHbIE). 3aluTa BOJAbl U aTMOC(EPHOro BO3AyXa B YCIOBHAX
COBPEMEHHOTO YpOBHS pa3BUTUS TexHolorui. Mcuepmaemble
pecypchbl: BO30OHOBIIsIEMbIE (ITIJIOJIOPOJUE TIOYB, PACTHUTEIIbHBIA U
KUBOTHBII MHp) U HEBO30OHOBIIseMbIe (He(pTh, ra3, yroib, pyabl);
pobJIeMa uX pauoHAIBHOTO HCIIOIB30BAHMUS.

IIpakTuyeckKoe 3aHsATHE

XapakTepu3ylOT  MUHEpalbHbIE, DHEPreTUYECKHE  IHILEBBIC
pecypcbl. ONUCHIBaIOT HEUCYEPIAEMBbIE M MCUEPIAEMbIE PECYPCHI,
MMOAYEPKHUBAIOT OTHOCHTEIBHOCTh HEUCYEPIIAEMOCTH PECYPCOB;
XapaKTEepPU3yOT MPOLECChl UX BO3HUKHOBEHHUS WU YCIIOBHS CpEmbl,
MPUBOJAIINE K UX (OPMUPOBAHUIO.

1,2,3

J1 -J12, J14 - JI8,
MI - M9,
11 - 1122

Tema 8.12. IlocaencTBus
X035liCTBEHHOM
JeATEJIbHOCTH YeJI0BeKA I
OKpYKawulel cpeabl

Conep:xaHue y4eOHOro MaTepuaJia

BozaeiictBue gestenpHOCTH JOo/ed Ha Ouocdepy B IIENIOM,
r7100aJIbHO, HA COBPEMEHHOM YpPOBHE Pa3BUTHSI POU3BOIUTEIHHBIX
CWI U €€ TIOCJCACTBHS. 3arpsi3HEHUE BO3AYITHOW CPEJIbl, PUIHHBI
U IIOCJICACTBUS.

IIpakTnyeckoe 3aHsiTHE

XapakTepus3yroT MOCIEACTBUS XO3IUCTBEHHOU JIEATEIbHOCTH
YeJI0OBEKAa Ha COBPEMEHHOM YPOBHE Pa3BUTHUS MPOU3BOAUTEIbHBIX
cwi. ONMUCHIBAIOT 3arpsi3HEHHE aTMOC(EPHI, TOYBBI, IPECHBIX BOJ U
MUpOBOro OKeaHa M ero MocjeCTBHUS.

Coaep:xaHue y4eOHOro MaTepuaJia

3arpsi3HEHUE NPECHBIX BOA U MHPOBOTO okeaHa. AHTPOIOT€HHbIE
W3MEHEHUSI TMOYBHI (dPO3WHM BOAHBIE M BETPOBBIC);, pa3pylIeHUE
MIOYBHI B MPOIlecce JOOBIUU MOJIE3HBIX UCKOTAEMBbIX.

IIpakTnyeckoe 3aHsiTHe

XapakTepus3yroT MOCIEACTBUS XO3IMCTBEHHOU JIEATENBLHOCTH

1,2,3

J1 -J12, J14 - JI8,
MI - M9,
11 - 1122
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HaumenoBanue pa3jieiioB u
TeM

Copnepxxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
IIpakTnyeckoe 3aHsiTHE, CAMOCTOSITEILHAS padoTa
o0yyarmmxcsi, Kypcopasi padora

O0Lem
4acoB

YpoBeHb
O0CBOEHMA

ILnanupyemsle
pe3yJibTaThl

YeJ0BeKa Ha COBPEMEHHOM YPOBHE Pa3BUTHS PONU3BOIUTEIBHBIX
cii1. ONMUCHIBAIOT 3arpsi3HEHHE aTMOC(EPHI, TOYBBI, PECHBIX BOJ U
MmupoBOro oKeaHa U ero IMoCJIeICTBHS.

Tema 8.13. Biusinue
YeJIOBEKA HA PacTUTEJbHBII
U JKUBOTHBIN MUP

Coaep:xaHue y4eOHOro MaTepuaJia

IIpsiMble 1 KOCBEHHBIE BO3/IEHCTBUS MroAel Ha (iopy u payHy
Hariel rmianeTsl. PyOka ecoB; 601611101 Bpe/ CIUIOMIHOM pyOKH
JPEBOCTOSI; MACCOBOE MOCELICHUE IPUPOIHBIX OHMOT€OLEHO30B.
Uctpebiienne BUIOB, IPEACTABIISIIONTUX JIJIS JTIFOACH MUIIEBYIO I
MaTepHabHYIO IEHHOCTh. CHM)KEHUE TeHETHYECKOTO
pa3zHoo0pasus

IIpakTH4yeckoe 3aHATHE

[IpuBOAST IpUMEPHI M ONMMCHIBAIOT BO3ICHCTBUE JI0IeH Ha (Iopy U
(bayny Haieil maHeTbl. XapaKTepU3yIOT IPUYUHBI CHIKEHHS
TeHETUYECKOr0 pa3Hoo0pa3usi TeHO(MOH/1bl, TPUPOIHBIX MOMYJISIIHMA.

1,2,3

JI1 - J12, J14 — 18,
M1 — M9,
1 —T122

Tema 8.14. Oxpana npupoabl
U NMePCNeKTUBbI
PALMOHAJIBHOTO

NPUPOAONOIb30BAHNS

Coaep:xaHue y4eOHOro MaTepuaJia

I'ocynapctBenHoe 3HAYEHUE po0IeMbl paLMOHAaIBHOIO
HCIIOJIb30BaHUs IIPUPOIHBIX pecypcoB. Meponpusrus,
HaIpaBJICHHbIE HAa OXpaHy BO3IYIIHOW CpeAbl; IMPECHOBOIHBIX U
MOpCKUX  Omoreomeno3oB. OxpaHa  Hemp,  MEpONPUATHS,
HAaIpaBJICHHbIE HAa COXPAHEHME M IOBBIINIEHHUE HMPOLYKTUBHOCTH
CEJIbCKOXO3SIICTBEHHBIX yroaui. OpraHuzanys 3alOBEIHUKOB U
3aKa3HUKOB, X POJIb B COXPAaHEHUM PACTUTEIBHOIO M KHUBOTHOT'O
MUpa. 3HaueHHe OWOJIOTMYECKUX 3HAHUHM I PpalOHAIBHOTO
IPUPOIONOIB30BAHUS.

HpaKTH‘leCKOC 3aHATHE

PaCKpBIBaIOT HpO6J’IeM]':>I pPaluOHAJIIBLHOTO IMTPUPOAOIIOJIb30BaHNA,
OXpaHbI IPHUPOABI: 3alIUTa OT 331"p$[3H€HHI71, COXPAaHCHHUEC 3TAJIOHOB U
MaMATHUKOB IIPUPOJBbI, obecrnieueHue MNpUpPOAHBIMHU pECYpCaMU
HaCCJICHUS IJIAHCTBI.

1,2,3

J1 -J12, J14 - JI8,
MI - M9,
11 - 1122

HpOMe)KyTO"IHaﬂ aTTeCTallud

13

J1 -J12, J14 - JI8,
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HauMeHnoBaHue pa3iesioB u Coaep:xanue yueOHOro Matepuasa, jaboparopHblie padoThl u O0bem | Yposenb ILIaHADYeMbIe
TeM IIpakTHYeckoe 3aHATHE, CAMOCTONATEILHAA padoTa 4yacos O0CBOEHMA o3 ﬂll))iaTbl
o0yyarmmxcsi, Kypcopasi padora pesy
Conep:kaHue y4eOHOT0 MaTepHuaJia 6
DK3ameH
M1 — M9,
KoncyabTanus 1
I11 — 1122
CamocrosiTebHas padora
[ToaroroBka K 3K3aMeHy
I[J'[S[ XapaKTCPUCTUKHN YPOBHS OCBOCHUSA yqe6H0r0 MaTtepurajia UCIOJIb3YIOTCA CICAYIONINC 0003HAYCHUS:
1. — 03HAaKOMUTENBHBII (y3HaBaHI/Ie paHeC U3YUYCHHBIX 06’beKTOB, CBOﬁCTB)
2. — penpOaYKTHBHBIN (BBITOJHEHHE AEATEIBHOCTH M0 00pasily, MHCTPYKIWH WX 110/ PyKOBOJCTBOM)
3. — IPOAYKTHBHBIH (IUIAHUPOBAHUE M CAMOCTOSATEIILHOE BBITOJHCHUE ACATSILHOCTH, PEIICHHE MPOOIEMHBIX 33/1a4)
3.3. TemaTH4ecKoe JIAHUPOBaHHME Y4eOHOr0 npeamera «buosorus»
O6bEM padoTHI 00yUaIOIIUXCS BO B3aUMOICUCTBUU C
O6BEM pernoaaBaTesieM, Yachl
. CamocrosTenbHas
y4eOHOI Ypoku
Pazgen, Tema pabota
Harpy3Kku (BKITIOUAS
CemMuHapsl Koncynpranuu OKk3ameH o0yyaromuxcs
(Bcero) MPaKTUYECKH
€ 3aHSTHS)
1 kypc 1 cemecTp 64 58 4 2
Pasjen 1. BBenenue B 001yro 4 4
OMOJIOTHIO
Tema 1.1. Beenenne MuorooGpasue
KHUBOro Mupa. OCHOBHBIE CBOMCTBA 1 1 — — — —
JKUBOW MaTepuu
Tema 1.2.YpoBHU opraHu3zanuu 3 3
JKUBOW MaTepuu
Pa3nes 2. YueHue 0 KiieTke 34 30 2 — — 2
Tema 2.1. Posib HEOpraHMYECKUX ) )
BEULIECTB B KJIETKE
Tema 2.2. Posib OpraHu4ecKux 4 4 — — — —
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O0BéM

O0BEM pabOTHI 00YUAIOIUXCS BO B3aUMOJICHCTBUU C
IpernoiaBaTeseM, Yachl

. CamocrosiTenpHas
y4eOHOI Ypoku
Pazpgen, Tema pabota
Harpy3Kku (BKITIOYAst
CemuHapsl Koncynpramuu DK3aMeH 0o0yyJaronmxcs
(Bcero) MIPaKTUYECKU
€ 3aHSTHS)
BEILIECTB B KJeTKe. benku
Tema 2.3. Posib opranuueckux
BEIIECTB B KJIETKE. YTJIEBOJBI U 4 4 - - — —
JIUTIHIBI
Tema 2.4. HyknenHOBbIE KUCIOTHI. 4 4 B B B B
MartpuyHbie poLEeCcCh
Tema 2.5. ITpokapruoTrnyeckas KJieTka 2 2 — — — —
Tema 2.6. DykapuoTuieckas KjieTka 6 6 — — — —
Tema 2.7. JKu3HeHHBII TUKI KIIETKH. 4 4 B B B B
Jlenenue KaeTok
Tema 2.8. OcoOeHHOCTH CTPOSHUS ) ) B B B B
pacTUTEIBHBIX KJIETOK
Tema 2.9. Heknerounsie popmbl 6 ) ) 3 3 )
JKU3HU. Bupycsl
Pa3znen 3. U3sMeHUMBOCTD U 18 16 ) 3 3 3
HACJIeICTBEHHOCTh
Tema 3.1. OCHOBHBIE TIOHATHUS
T€HETHKU. 3aKOHOMEPHOCTH 6 6 - - - -
HaCJIe0BaHUs TPU3HAKOB
Tema 3.2. Buasl B3auMoaeiCTBUSA 4 4 B B B B
aJUIENIbHBIX TEHOB
Tema 3.3. XpomocomHas Teopus
HacseacTBeHHoCTU. ClenieHHoe 2 2 — - — -
HACJIeJOBAaHHE T€HOB
Tema 3.4. 'enetuka nona.
Hacnenosanue npusHakos, 2 2 - - - -

CHCTIIICHHBIX
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O0BéM

O0BEM pabOTHI 00YUAIOIUXCS BO B3aUMOJICHCTBUU C
IpernoiaBaTeseM, Yachl

. CamocrosiTenpHas
Pa3nen, rema yuebuoi Ypoku abota
’ Harpy3Kku (BKITIOYAst P
CemuHapsl Koncynpramuu DK3aMeH 0o0yyJaronmxcs
(Bcero) MIPaKTUYECKU
€ 3aHSTHS)
Tema 3.5. BzaumoieiicTBie reHOB 4 2 2 — — —
Pa3znea 4. UeoBek Kak 00LEKT 8 8 3 3 3
reHeTHYeCKUX HCCJIeTOBAHN
Tema 4.1. MeTonsl ucciieJOBaHUS 4 4 B B B
TCHETHKH YeJIOBEKa
Tema 4.2. I3MeHUUBOCTD U 4 4 B B B B
HACJIEICTBEHHOCTh
1 kype 2 cemectp 96 71 8 1 6 10
Pa3nen 4. YesioBeK Kak 00bLeKT 3 6 ) 3 3 _
reHeTHYEeCKUX MCCIIeI0BAHMIT
Tema 4.3. OCHOBBI CeIEKIINH 8 6 2 — - —
Pasznea S. PazamHoxkeHue u 18 16 3 3 3 )
pa3BUTHE OPraHU3MOB
Tema 5.1. becnionoe pa3MHOXKeHHE
pacTeHni 1 >kMBOTHBIX. [lonoBoe 6 6 - - - -
pPa3MHOXKCHHE
Tema 5.2. UnauBuyaibHOE
pa3BUTHE OPTaHU3MOB (OHTOTEHE3). 6 6 B B B B
OMOpHOHANTBHBIN IEPUOJT PA3BUTHSL.
Hpobnenue. acTpynsnus
Tema 5.3. O01Me 3aKOHOMEPHOCTH
oHTOTeHe3a. Pa3BuTre opraHu3mMoB u 6 4 - - - 2
OKpYy’Karolas cpena
Pa3znes 6. IBOJIIOIIMOHHOE YYeHHUE 18 14 2 — - 2
Tema 6.1. UcTopus pazBurus 1 1 B B B B
SBOJIIOIIMOHHBIX HIeH
Tewma 6.2. OBomtononHas Teopusi Y. 1 1 — — — —
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O0BéM

O0BEM pabOTHI 00YUAIOIUXCS BO B3aUMOJICHCTBUU C
IpernoiaBaTeseM, Yachl

. CamocrosiTenpHas
y4eOHOI Ypoku
Paznen, rema pabota
Harpy3Kku (BKITIOYAst
CemuHapsl Koncynpramuu DK3aMeH 0o0yyJaronmxcs
(Bcero) MIPaKTUYECKU
€ 3aHSTHS)
JapBuHa. Yuenue 00 UCKYyCCTBEHHOM
oTbope
Tema 6.3. Yuenne Y. JlapBuna o ) ) B B B B
€CTECTBEHHOM 0TOOpe
Tewma 6.4. CoBpeMeHHbIE
MIPEJICTABICHHUS O MEXaHU3MAaX U
3aKOHOMEPHOCTAX 3BOJIIOIMU. Bu. ) > B B B B
Kputepuu u renetudeckas
LETOCTHOCTh BUAA. [lonmynsimonHas
CTPYKTypa BUIa
Tema 6.5. [onynsus —
AIIEMEHTapHAs €IUHHUIIA SBOIOIIHH. ) ) B 3 B 3
I'eneTnueckue mpoueccol B
MO JISIIIAH
Tema 6.6. [Iprcioco0I€HHOCTD
OpPTaHU3MOB K yCJIOBI/ISIMVBHeI_HHef/'I ) 5 B B B 3
Cpellbl KaK pe3yJbTaT JeiCTBUS
€CTECTBEHHOT'O 0TOOpa
Tema 6.7. Pe3ynbTaThl 3BOJIIOIUH. 1 1 B B B B
BunooOpa3oBanue, poib H30JISIUU
Tema 6.8. Ilytu nocTmxeHus ) ) B B B B
OMOJIOTMUYECKOT0 Mporpecca
Tema 6.9. ITpaBuia 3BoOLMHI 5 1 2 — — 2
Pasznea 7. Ilpoucxoxaenue 10 8 ) 3 3 B
yeJjioBeKa
Tema 7.1. DBosironys NpUMaTOB 1 1 — — — —
Tema 7.2. JIBIKyIIME CUIIBI 1 1 — — — —
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O0BéM

O0BEM pabOTHI 00YUAIOIUXCS BO B3aUMOJICHCTBUU C
IpernoiaBaTeseM, Yachl

. CamocTosTenbHas
Pa3nen, rema yuebuoi Ypoku abota
’ Harpy3Kku (BKITIOYAst P
CemuHapsl Koncynpramuu DK3aMeH 0o0yyJaronmxcs
(Bcero) MIPaKTUYECKU
€ 3aHSTHS)
anTpornoreHesa. Ctaauu 3BOJTIOLUUN
4esloBeKa: APEeBHEUIINE JII0U
Tema 7.3. Craguu pa3Butus 4 4 B B B B
YeloBeKa
Tema 7.4. CoBpeMeHHbIH 3Tall 4 5 ) B B B
HBOJIIOLIMU YEJIOBEKA
Pa3pea 8. BzanMooTHOIIeHUS
opranu3ma M cpeabl. OCHOBBI 29 27 2 — - —
IKOJIOTHH
Tema 8.1. Ctpyktypa 6uochepsr 1 1 — — — —
Tema 8.2. KpyroBopoTt BeIiecTB B 1 1 B B B B
pPHUPOJIC
Tema 8.3. Mctopus popmupoBanus
COOOIIIECTB KUBBIX OPTaHU3MOB. 2 2 - — — -
buoreorpadus
Tema 8.4. B3auMooTHOITIEHUS
opraHu3Ma u cpejibl. buoreoieHo3sbl. 2 2 — — — —
DKOJIOTHYECKHE COOOIIECTBA
Tema 8.5. Abuotnueckue GpakTopsl 4 4 3 B B B
cpensl
Tema 8.6. buotnyeckue pakTops ) ) B B B B
CpeJibl
Tema 8.7. CmeHa Ono1IeHO30B 2 2 — — — —
Tema 8.8. B3auMOOTHOIIEHUS] MEXKTY
opranuzmamu. [103uTUBHbBIE 2 2 - - - -
OTHOIICHUS — CUMOHO03
Tema 8.9. AuTnObnoTHUECKHE 2 2 — — — —
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O0BéM

O0BEM pabOTHI 00YUAIOIUXCS BO B3aUMOJICHCTBUU C
IpernoiaBaTeseM, Yachl

. CamocTosTenbHas
y4eOHOI Ypoku
Pa3nen, rema pabota
Harpy3Kku (BKITIOYAst
CemuHapsl Koncynpramuu DK3aMeH 0o0yyJaronmxcs
(Bcero) MIPaKTUYECKU
€ 3aHSTHS)

OTHOUICHHUS
Tema 8.10. Heittpanusm 4 2 2 — — —
Tema 8.11. buocdepa u yenosex.
IIpupoaHsie pecypcesl U UX 2 2 — — — —
HCIOJIb30BaHUE
Tema 8.12. Ilocneactust
XO3AHCTBEHHOU NIEITEIHHOCTHU 2 2 — — — —
4eJIOBEKA JJIsl OKPYKAIOLIEH Cpeibl
Tema 8.13. Bnusanue yenoseka Ha ) ) B B B B
PACTUTENIbHBINA U JKUBOTHBIM MU
Tema 8.14. Oxpana npupobl 1
IIEPCIEKTUBBI PALMOHAIBHOTO 1 1 — — — —
MIPUPOIONIOTB30BAHUS
IIpomexyTOUHAS aTTeCTALMA 13 — — 1 6 6

UTOrI: 160 129 12 1 6 12
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4. YCJIOBUA PEAJIM3ALIMN YYEBHOI'O ITPEJIMETA

4.1. TpeGoBaHMs K MHHHUMAJIBHOMY MAaTEPHAIbHO-TEXHUYECKOMY
odecrneyeHun 1o

Peanuzanus yueOHOTO mnpeaMera TpeOyeT Haauuus ydyeOHOro kaOuHeTa
«buonorus.

Me6Gens: mapra 2-x mectHas 1200500 — 16 wT; ctyn — 32 mr, JOCKa
MarHUTHO-MeJIOBasi WJIM MapkepHas — 1 1iT.

Texnuyeckue cpeacTBa OOYdUEHHS: TIPOCKTOpP, OKpaH, HOYTOYK WU
MEPCOHATBHBIN KOMITBIOTEDP C JTUIEH3MOHHBIM MPOTrpaMMHBIM obecrieueHuemM. Mnu
TEJIEBU30P C BO3MOXKHOCTBIO MOJIKIIOUEHUS (DIAII-HAKOTTUTEIIS.

O6opynoBanust sl MPOBEACHUS JIa0OPATOPHBIX PadOT COTTIACHO YUeOHOMY
TJIaHY: MUKPOCKOTIBI, MUKPOTIPETIapaThl U JIP.

O6opynoBanue, oOeCTICUMBAIOIICE AMANTAIUIO AJICKTPOHHBIX M IEYATHBIX
o0pa30BaTeIbHBIX PECYPCOB ISl OOYYAIOIIMECS U3 YUCHA JIUIl C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMU 3J0pPOBbsI: NOPTATUBHBIA PYYHOW BUIACOYBEIMYMTENb — 2 T,
paauokiace (3aylHbId HHIYKTOP U MHAYKIIUOHHAS NeTisi) — 1 miT.

[Tometenus 11t caMocTosiTebHOM paboThl: HOYyTOYK Lenovo Ideapad 330-
15IKB — 3 mt, nporpammuoe obecneuenue: Ubuntu 16.04 ((Freewave), Libre
Office 6.2.8 (Freewave), [Iporpamma sxpannoro goctyna, Nvda (Freeware).

4.2. UudgopmanuoHHoe odecrieueHne 00ydeHust
OcCHOBHbBIE HCTOYHUKHU*:

buonorus. O6mias 6uonorus. 10 knacc : yueOHUK : yriayOnEHHBIN ypOBEHb /
B. b. 3axapos, C. I'. MamonToB [u np.] ;nox pea. B. b. 3axapoBa. — Mocksa :
Hpoda, 2022. — 352 c. — TekcT : HemocpeACTBEHHBIN. *

buonorus. O6mas 6uonorust. 11 knacc. YueOHuK. YriayOn€HHbIN YPOBEHD /
B. b. 3axapos, C. I'. MamonToB, [u ap.]| ;nox pea. B. b. 3axapoBa. — Mockaa :
Hpoda, 2022. — 265 c. — Tekcr : HemoCcpeICTBEHHBII. *

TepemoB A.B., IlerpocoBa P.A. buonorus. 10 xnacc. VYueOHHK.
VYrinyonennsii yposenb. ®I'OC / Tepemo A.B., IlerpocoBa P.A. — Mocksa :
Muemosuna, 2023. — 400 c. — ISBN: 978-5-3460-1568-0. — Tekct
HETOCPEACTBEHHBIN *

TepemoB A.B., IlerpocoBa P.A. buonorus. 11 xknacc. VYyeOHUHK.
VYraybonennsii ypoBenb. ®I'OC / TepemoB A.B., IlerpocoBa P.A. — Mockaa :
Muemosuna, 2021. — 400 c. — ISBN: 978-5-346-01618-2. — Tekcr

HETMOCPE/ICTBEHHBIN *

* — cootBercTBYyeT [Ipuka3zy MunucrepctBa npocsenienus PO or 21 centsops 2022 r.
No 858 «O06 ytBepxkaeHun GpeaepaqbHOTO MePeyHsl YYCOHUKOB, JOMYIIEHHBIX K UCTIOIB30BAHHUIO
OpU peanu3alid HMMEIOUIMX T'OCYJapCTBEHHYIO aKKpPEAUTAIMI0O 00pa3oBaTEIbHBIX MPOrpaMm
Ha4aJIbHOTO O0O0IIer0, OCHOBHOTO OOIIEr0, CPEAHETO OO0IIero oO0pa3oBaHWs OpraHU3AIMIMH,
OCYILECTBIISIIOLIMMH 00Pa30BaTENIbHYIO JESATEIbHOCTh W YCTAaHOBJECHHUS NPEAEIbHOrO CpoKa
WCTIOJIB30BaHUS HCKITIOYCHHBIX YIYCOHHUKOBY.



4.3. Hcnoab3oBaHne B 00pa3oBaTeIbHOM Mpolecce AKTHUBHBIX M
HHTEPAKTUBHBIX (DOPM NPOBEACHUS 3aHATHH

Pabouass mporpamma mpenMera IpeayCMaTpUBaeT B LESIX pealln3aluu
KOMIIETEHTHOCTHOTO IMOJXO0/Ja HCIOJIb30BaHWE B 00pa30BaTEIBbHOM IPOLIECCE
AKTUBHBIX W WHTEPAKTUBHBIX (OpM MpoBEACHUS 3aHATHI (KOMIIBIOTEPHBIX
CUMYJIALIMMA, JEJTOBBIX U POJIEBBIX UTP, pa300pa KOHKPETHBIX CUTYyalluil — KeiCOoB,
MICUXOJIOTUYECKUX U MHBIX TPEHUHTOB, I'PYNIOBBIX JUCKYCCUN — KPYTJIBIX CTOJIOB)
B COYETAaHUU C BHEAYAUTOPHOM paboTol i (GOpPMHUPOBAHUS U PA3BUTHS
JMYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX PE3yIbTaTOB 00YYaIOIINXCS.

5. IPOBEPKA PE3YJIbTATOB OCBOEHHUA YYEBHOI'O ITPEJIMETA

KOHTpOJIB N ONCHKa PC3YJIbTATOB OCBOCHHA IIPCAMCTA OCYHICCTBIISACTCA
IpCroAaBaTCjicM B IIPOHCCCC IIPOBCACHHA 3aH$ITI/II‘/JI, TCCTUPOBAHUA, a4 TaAKIKC

BBIITOJIHCHU L 06y‘—IaIOH_II/IMI/IC$I HHAWBUYAJIbHBIX 3aHaHHﬁ.

PesynbTarel 00yueHus (OCBOCHHBIEC YMEHUS,
YCBOCHHBIE 3HAHMSI)

@®OopMBI U METOJIbI KOHTPOJISI ¥ OLICHKU
PE3yJIbTaTOB O0YUYECHHSI

Buinycknuk na yenyonénnom ypoene Hayuumces:
— OIICHUBATh POJIb OMOJIOTUYECKUX OTKPBITHIA U
COBPEMEHHBIX HCCIICIOBAaHUN B Pa3BUTUH HAYKH U
B IIPAKTUYECKOM EATETLHOCTH JIFOJICH;

— OLIEHUBATH POJIb OMOJIOTUH B (POPMUPOBAHUH
COBPEMEHHOM HAYYHON KapTUHBI MHpAa,
MPOTHO3MPOBATH EPCHIEKTHBBI PA3BUTHUS
OHOI0THY;

— YCTaHaBIIMBATh U XapaKTEPH30BaTh CBS3b
OCHOBOITOJIATAIOIIMX OMOJIOTHUECKUX MOHATUI
(kyeTka, OpraHu3M, BUJI, IKOCHCTEMa, Ouocdepa) ¢
OCHOBOITOJIATAIOIMMHU TIOHSATHSIMH JPYTUX
€CTECTBCHHBIX HaYK;

— 000CHOBBIBaTh CUCTEMY B3TJISIOB HA KHUBYIO
NPUPOAY ¥ MECTO B HEW 4eTIOBEKa, PUMEHSIS
OMOJIOTUYECKUE TEOPUH, YICHUS, 3aKOHBI,
3aKOHOMEPHOCTH, TOHUMATh TPAHUIIBI UX
PUMEHUMOCTH;

— MPOBOANTH Y4eOHO-MCCIIETOBATENBCKYIO
JESITETTLHOCTD MO0 OMOJIOTHU: BBIIBUTATh TUTIOTE3BI,
TUTAHUPOBATh PadoOTy, OTOMPATh U
npeoOpa3oBEIBaTh HEOOXOIUMYIO HH(OPMAITHIO,
MIPOBOJINTH IKCIIEPUMEHTHI, HHTEPIIPETUPOBATH
pe3yJIbTATHI, JIeaTh BBIBOBI HA OCHOBE
MIOJTYYCHHBIX Pe3yJIbTaTOB;

— BBISIBJISITH U OOOCHOBBIBATh CYIIECTBCHHBIC
0COOEHHOCTH pa3HBIX YPOBHEH OpraHu3aluu
KH3HU;

— YCTaHaBIIMBATh CBS3b CTPOCHUS U (PYHKITHIA
OCHOBHBIX OMOJIOTUYECKHX MaKPOMOJICKYJI, UX
POJIb B IpoIieccax KICTOYHOTO METaboIn3Ma;

— peliaTh 3a/1a4M Ha ONpeICIICHHE
nocsienoBarenbHocTy Hykieotunos JJHK n uPHK

DopMBI KOHTPOJISI OOYUCHHUS:

— JIOMAIIHKE 33JIJaHus TPOOJIEMHOTO Xa-
pakrepa;

— MpaKTUYECKUE 3aJaHMs;

— MOJITOTOBKA U 3aIllMTa TPYIIOBBIX 3a/1a-
HUI MPOEKTHOTO XapaKTepa;

— TECTOBBIE 3a/IaHUSI TI0O COOTBETCTBY-
IOLUM TEMaM.

MeToab! OLIEHKH pe3yIbTaTOB 00y4YeHU:
— MOHUTOPHHT pOCTa TBOPYECKOU CaMO-
CTOSITEJIbHOCTH U HaBBIKOB MOJTYYECHUS
HOBOI'O 3HAaHUA KaXXJAbIM O6y‘IaIOHII/IMC$I;
— HaKOIUTEJbHAs OLIEHKA.
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PesynbraTsl 00y4eHus (OCBOCHHBIE YMEHHUS,
YCBOCHHBIC 3HAHUS)

cDOpMI:I U MCTOABI KOHTPOJISL U OLICHKH
pe3yIbTAaTOB OOYUCHHSI

(MPHK), antukononos TPHK,
MOCIIE0BATEIHLHOCTH AMUHOKHUCIIOT B MOJIEKYJIe
Oernka, IPUMEHSIS 3HAHUS O PEAKIUIX MATPUIHOTO
CUHTE3a, TEHETHUECKOM KOJIe, IPUHLIUIIE
KOMILIEMEHTAPHOCTH;

— JeNaTh BBIBOJIbI 00 U3MEHEHUSX, KOTOphIE
MIPOU30MAYT B MPOIIECCaX MATPUUHOIO CUHTE3a B
Clly4ae U3MEHEHHUS MOCIIeJ0BATeIbHOCTH
nykieornnos JJHK;

— CpaBHUBATH (Da3bl AeNIeHUs KIETKH; peliaTh
3a/1auy Ha OIpeJIeIICHUE U CPaBHEHUE KOJIMYECTBA
reHeTu4eckoro marepuana (xpomocom u JIHK) B
KJIETKaX MHOTOKJIETOYHBIX OPTraHU3MOB B Pa3HbIX
(azax KIETOYHOTO IMKIIA;

— BBISIBJIAATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS
KJIETOK OPraHU3MOB Pa3HbIX IAPCTB )KUBOU
MIPUPO/IbI, YCTAaHABIUBATH B3AaUMOCBSA3b CTPOCHUS U
(GyHKIMA yacTel ¥ OpraHOMIOB KIICTKH;

— 000CHOBBIBaTh B3aUMOCBSI3b IIACTHYECKOTO H
HHEPreTHYECKOro 0OMEHOB; CPaBHUBATH IPOIECCHI
MJIACTUYECKOTO U YPHEPreTUYECKOrO0 0OMEHOB,
MIPOUCXOSIINX B KJIETKaX KUBBIX OPTraHU3MOB;

— OMPENIETATh KOJIUYECTBO XPOMOCOM B KJIETKaX
pacTeHuil OCHOBHBIX OTJIEJIOB Ha Pa3HbIX dTanax
JKU3HEHHOTO 1MKJIA;

— pelaTh reHETHYECKUE 3a]Ia4y Ha AUTUOPUHOE
CKpELIMBaHKE, CLEIJICHHOE (B TOM YHCIIE
CHEIUICHHOE C MT0JIOM) HacJIeI0BaHue,
aHAIM3UPYIOIIee CKPeIIUBaHUE, MPUMEHSISI 3aKOHbI
HACJIEICTBEHHOCTH U 3aKOHOMEPHOCTHU
CLICTJICHHOTO HACJIeI0BaHMUS;

— pacKpbIBaTh MPUUYMHBI HACIEACTBEHHBIX
3a00J1eBaHUM, apryMEHTUPOBATh HEOOXOIUMOCTh
Mep MpeaynpeKAeHHs TAKUX 3a00JIeBaHUM;

— CpaBHHUBATH Pa3HbIE CIIOCOOBI Pa3MHOXKECHHUS
OpraHHU3MOB;

— XapaKTepU30BaTh OCHOBHBIE TAIlbl OHTOI€HE3a
OpraHHU3MOB;

— BBISIBJIAATH PUYUHBI U CYIIECTBEHHBIC MPU3HAKU
MOAUGDHUKAITMOHHONW U MyTaIlAOHHOM
W3MEHYUBOCTH; 00OCHOBBIBATH POJIb
M3MEHYUBOCTU B €CTECTBEHHOM U MCKYCCTBEHHOM
otbope;

— 000CHOBBIBaTh 3HAUEHHE PA3HBIX METO/IOB
CEJICKILIUU B CO3/IaHUH COPTOB PACTEHUM, TTOPOJT
’KUBOTHBIX U IITAMMOB MHUKPOOPTaHU3MOB;

— 000CHOBBIBATh MPUYHHBI H3MEHSIEMOCTH U
MHOT000pa3usi BUI0OB, IPUMEHSS CHHTETUYECKYIO
TEOPHIO IBOJIIOINH;

— XapaKkTepH30BaTh MOMYJISIUIO KaK IUHUILY
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PesynbraTsl 00y4eHus (OCBOCHHBIE YMEHHUS, @OpMBI U METOIBI KOHTPOJIS U OLICHKU
YCBOCHHBIC 3HAHUS) pe3yIbTAaTOB OOYUCHHSI

IBOJIIOLIUH, BUJI KAK CUCTEMAaTHYECKYIO KATErOPHIO
U KaK pe3yJIbTaT IBOJIOIUH;

— YCTaHaBIMBATh CBSI3b CTPYKTYPBI i CBOWCTB
9KOCUCTEMBI,

— COCTaBJISITh CXEMBI TIEPEHOCA BEIIECTB M SHEPTUH
B DKOCUCTEME (CETH MMUTAHHMS), IPOTHO3UPOBATH UX
U3MCHEHHS B 3aBUCUMOCTH OT H3MCHEHHUS
(haKTOpOB CpeIbl;

— apryMEHTHUPOBATh COOCTBEHHYIO MO3HUIIHIO 1O
OTHOIIEHHIO K SKOJIOTUYECKUM TpolieMaM u
MOBEJICHUIO B IPUPOIHOU CPEJIE;

— 000CHOBBIBaTh HEOOXOUMOCTh YCTOWYHBOTO
Pa3BUTHS KaK YCIIOBHsI COXpaHEHUs Ouochepsr;

— OLICHMBATh MPAKTUYECKOE U ITHYECKOE 3HAUCHUE
COBPEMEHHBIX HCCIICIOBAaHUI B OMOJIOTHH,
MEIUIUHE, YKOJIOTHH, OMOTEXHOJIOTHH;
000CHOBBIBAaTh COOCTBEHHYIO OLICHKY;

— BBISIBJISITH B TEKCTE OMOJIOTHYECKOTO COICPIKaHUS
npo0JieMy ¥ apryMEHTUPOBAHHO €€ OOBSICHSITD;

— MPEJICTABJIATH OMOJIOTUYECKYIO HH(OPMAITHIO B
BUJIC TEKCTA, TAOJUIIBI, CXEMBI, IpaduKa,
JarpaMMBbI U JIeaTh BBIBOJIBI HA OCHOBAHUHU
IPE/ICTaBICHHBIX JAHHBIX; IPE0OPa30BbIBATH
rpaduK, TabIUILy, TMarpaMMy, CXeMy B TEKCT
OHMOJIOTHYECKOTO COJIEPKaHUSI.

6. ©OHJ1 OHEHOYHbIX CPEACTB TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTHU U TIPOMEXKXKYTOYHOU ATTECTALIUN
YYEBHOI'O IIPEJIMETA

OO0mue KpuTEpUN OLCHUBAHMUS YCTHOIO OTBETA

«OTJIMYHOY»: OOydYaromMiics UMEEeT BCECTOPOHHHME, CHCTEMaTHYECKHE U
rmyOoKMe 3HaHMA 1O BONpOcaM TEKylled TeMbl, CBOOOJHO  BIAJEET
TEPMUHOJIOTHEN, MPOSBISAET TBOPYECKUE CIIOCOOHOCTH B MPOLECCE H3IIOKEHUS
y4eOHOro MaTepuaa; aHalu3upyeT (aKThl, SIBJICHUS M IPOLIECCHI, MPOSBISET
CIOCOOHOCTh JienaTh 000O0IaIKe BbIBOAbL, OOHAPYKMBAET CBOE BHUJICHHE
pemieHusi npoOjieM; YBEPEHHO BJaJ€eT NOHATUHHBIM alapaToM; aKTHUBHO
Y4acTBYET MPU OTBETE Ha 3aHSITHH, MOJHOCTHIO OTBEYAET HA 3aJlaHHbIE BOIPOCHI
(OCHOBHBIE U IOTIOJHUTEIBHBIE), CTPEMSCH K PA3BUTHIO AUCKYCCHUU.

«XOopoIo»: 00ydJaroIUiCss MMEET IOJIHbIE 3HAHMs 0 BOIpOCaM JaHHOMN
TEMBbl, YMEET NPaBUJIBHO OIEHMBATh 3TH BOIPOCHI, MOTEHLUHUAIbHO CIOCOOEH K
OBJIQJICHUIO 3HAHUM ¥ OOHOBJICHHUIO UX B X0JI¢ JIAJbHECHUINICH yueObl M MPEICTOSIICH
po(heCCUOHATILHON AESITeTbHOCTH; a1 OTBETHl HA OCHOBHBIE U JOMOJHUTEIIbHbIE
BOIIPOCHI, HO HE UCYEPIIBIBAIOILIETO XapaKTepa; BiIaIeeT MOHATUHHBIM alnapaToM.

«YJOBJIETBOPUTENIBHO»: OOYYAIOIIMIICS HKMEET 3HaHHUS 10 OCHOBHBIM
BOIIPOCAM JAHHOW TEMbl B 00BEME, JOCTATOYHOM I JAJbHEWINEH y4eObl H
npeacrosuiel  paborel mo npodeccud, B JAOCTaTOYHOM MeEpe  BIAJEeT
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TEPMUHOJIOTHEH; TPOSIBIIT HETTTyOOKHE 3HAHMSI TIPU OCBEIICHUH MPUHITUTTHATBHBIX
BOIIPOCOB U TPOOJIeM; HEYMEHHE JeliaTh BBIBOABI 00OOIIAIOIIETO XapakTepa |
JaBaTh OIICHKY 3HAYCHHS OCBEIIAEMBIX PAacCMaTPUBAEMBIX BOMPOCOB M T.IL.;
OTBETHJI TOJIBKO Ha OJMH BOIPOC HA 3aHATHH, TPH 3TOM IMOBEPXHOCTHO, WU
HEJOCTAaTOYHO MOJTHO OCBETHII €r0 M HE JJaJI OTBETA Ha JOMOJHUTEIbHBIN BOIIPOC.

«HEYOBJIETBOPUTEIHLHO»: 00YUAIOMIMIICS UMEET 3HAUUTEIbHBIE TPOOEIBI B
3HAaHUSAX  OCHOBHOTO  y4eOHO-IPOTpaMMHOTO  MaTepuana,  JOIMyCKaeT
MPUHITUITHAIBHBIC OIMMOKKM TMPU OTBETE HA BOIMPOCHI, HE OTBETWJI HU HA OJIUH
BOTIPOC HA 3aHATUU (OCHOBHOW W/WIJIHM JOTIONTHUTEIHHBIN); OTKA3aJICS y4aCTBOBAThH
B paboTe 3aHIATHS WM CEMUHApa/ypoKa.

OO0mue KpuTEpUN OLCHUBAHMS IPH OTBETE HA TECTOBbIE 3a]aHUA
«OTIMYHO»: HE MeHee 90% MpaBUWIbHBIX OTBETOB.

«xopoioy: He MeHee 80% MpaBUIIbLHBIX OTBETOB.
«YZOBJIETBOPUTENBHO»: HE MeHee 70% MpaBUIILHBIX OTBETOB.
«HEYJIOBIIETBOPUTEIBHO»: 69 1 MeHee % NMpaBUIBHBIX OTBETOB.

O0mmne KpuTEepUH OUEHUBAHUS NMPH BbICTABJICHUN HUTOIOBON OLECHKU
Ha 3Kk3aMeHe/ ¢ depeHIUPOBAHHOM 3a4éTe:

«OTIUYHO»: OOydYaroUIuicsl HMMEET BCECTOPOHHUE, CHUCTEMATHYECKUE U
riIyOOKMe 3HAaHMS O BOIpocaM Oujera, CBOOOJHO BJaJCeT TEPMHUHOJIOTHUEH,
MPOSBIISIET TBOPYECKHE CIIOCOOHOCTH B TMPOIECCE M3JIOKEHUS Y4eOHOro
MaTepHuaia; aHaIU3upyeT (PakThbl, SBICHUS M MPOLIECCHI, MPOSBISIET CIOCOOHOCTD
Jenath 0000MaroMe BEIBOIbI, OOHAPYKUBAECT CBOE BHJICHHUE PEIICHHS MPOOIieM;
YBEPEHHO BJIAJICET MOHATHITHBIM annapaToM.

«XOpOIIO»: OOYYAIOMIMIICS MMEET TMOJHBIC 3HAHWS 1O BOIpocaM OujeTa,
yMeeT TMpaBWIbHO OIIEHHWBATh 3TH BOMPOCHI, Jall OTBEThHl HAa OCHOBHBIE U
JIOTIOJIHUTENIbHBIE BOMPOCHI, HO HE HCUEPIBIBAIONIEIO XapakTepa; BIajeeT
MOHSTUMHBIM aIlllapaToM.

«YJIOBJIETBOPUTEILHO»: OOyYalOIMICS HMEET 3HaHHUS 10 HECKOJbKUM
BollpocaM Owmiieta B oObeMe, JIOCTaTOYHOM i MpeacTosied paboThl 1O
npodeccun, B IOCTATOYHOM MEpe BJIAJICET TEPMHUHOJIOTHEH; TTPOSIBUII HETITYOOKHE
3HAaHMS; HEYMEHHE JieJlaTh BBIBOJBI O0OOIAIOIIET0 XapakTepa M J1aBaTh OLICHKY
3HAYEHUS OCBEILIAEMbIX PACCMATPUBAEMBIX BOIPOCOB U T.II.

«HEYJIOBJIETBOPUTEIHHOY»: 00YyUaIOIMIUNCS UMEET 3HAUUTEIbHbIE TTPOOEbI B
3HAHUSX OCHOBHOTO y4eOHO-TIPOrPaMMHOTO Marepuaa, JOTyCKaeT
MPUHITMITHATBHBIC OMMOKU TMPU OTBETE HA BOIMPOCHI, HE OTBETWJI HHU Ha OJIMH
BOIPOC OmiieTa, OTKa3aJics OTBEYATh HA BOTPOCHI 110 OMIIETY.
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