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IHosicHuTEeIbHAA 3aIUCKA

Pabouass mporpamma cooTBeTcTBYeT PenepanbHOMY TIOCYJIapCTBEHHOMY
o0pa3oBaTeIbHOMY CTaHAAPTy OCHOBHOIO OOIIEro oOpa3oBaHUsl, B TOM YHCIE
TpeOOBaHUSAM K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTelbHOU MPOrPaMMBI,
byHIaMEHTAIBHOMY ~ SJIpy cojiepkaHusi oOmiero oOpa3zoBanus, I[IpumepHoii
nporpamme 1o ouonorun. [IporpamMmma oTpaxkaer uaeu U nojoxxkenus Konunenuu
JlyXOBHO-HPABCTBEHHOT'O Pa3BUTHUS U BOCIIMTAHUS JIMYHOCTH IpakJaHuHa Poccun,
[Iporpammel  opMHpOBaHUS YHHUBEpCANbHBIX yueOHBIX JnedctBuil (YY),
COCTABJISIIOIIMX OCHOBY JUII CAMOpPa3BUTHSL W HEMPEPBIBHOTO 0Opa3oBaHUs,
BBIPDA0OTKM KOMMYHHUKAaTHBHBIX KaueCTB, LEJIOCTHOCTH OOIIEKYJIbTYpPHOTO,
JMYHOCTHOTO Y MTO3HABATEILHOTO PA3BUTHS YUALUXCHA.

[Iporpamma COOTBETCTBYET TpeOOBaHUSIM K CTPYKType Iporpamw,
3asBieHHbIM B ®PI'OC, WM BKIIOYAET: MOSCHUTEIBHYIO 3aIKCKYy, IUIAHUPYEMBbIC
pe3ysbTaThl OCBOEHHMS Y4eOHOro MpeAMETa, COAEpKaHHE Kypca OHOJIOruH,
TeMaTudeckoe IaHupoBanue. [Iporpamma paccumtana Ha 102 gaca, 3 waca B
Henemo (B 10-11 kimaccax).

Hacrosimas pabouass mporpaMma HamucaHa Ha OCHOBAHMM CIIEYOLIUX
HOPMAaTUBHBIX JOKYMEHTOB:

1. ®denepanbHbiii 3ak0oH «O0 obOpazoBanuu B Poccuiickoit deneparmm»
ot 29 nekaOps 2012 r. No273- @3.

2. denepanbHBIi  TOCYIAPCTBEHHBIM  OOpa30BaTENbHBIA  CTAaHAAPT
cpenHero oOuiero o0pa3oBaHUsl, YTBEPXKIEHHBIM MpuKazoM MuHucTepcTBa
oOpazoBanus u Hayku Poccuiickoit denepammu ot 17 mas 2012 r. Ne 413 ¢
n3meHenusimu ot 31.12.2015.

Jns  peanuzaumu  00pa3oBaTeIbHOM  MPOrpaMMbl  HCIOJIb3YETCS
MaTepuaTbHOTEXHUYECKas 0a3a nenTpa « Touka poctay.

Henasimu peanu3anuu OCHOBHOW 0Opa30oBaTEIHHOM MPOTPAMMEBI CPEITHETO
oO01ero o0pa3oBaHUsl SIBISIIOTCS:

. CTAaHOBJICHHE ¥ pa3BUTUE JMYHOCTH OOyd4aromerocss B e

CaMO6BITHOCTI/I, YHUKAJIbHOCTH, HCIIOBTOPUMOCTH, OCO3HAHUC COOCTBEHHOM



WHJMBUAYAJIbHOCTH,  MOSIBJIEHWE  JKU3HEHHBIX  IUIAHOB, TOTOBHOCTh K
CaMOOIIPEICIICHUIO;

. JIOCTH)KCHUE BBIMMYCKHUKAMHU IIJIAHUPYEMBIX PE3YyJbTaTOB: 3HAHWH,
YMEHUW, HAaBBIKOB, KOMIIETCHIMM W  KOMIIETEHTHOCTEH, OINPEAEISIEMbBIX
JIMYHOCTHBIMH, CEMEHHBIMH, 00IIECTBEHHBIMH, rocy/1apCTBEHHBIMU
MOTPEOHOCTSIMA U BO3MOYKHOCTSAMH  OOYYalOIIErocs CTapIIero IIKOJLHOTO
BO3pacTa, WHIAUMBHUIYyaIbHOM 0O0pa30BaTEIbHOW TPACKTOPUM €r0 pPa3BUTUS U
COCTOSIHHS 3JOPOBbBS.

JlocTHKeHrue TIOCTaBJIEHHBIX I1IeJIeM TMpu  pa3paboTke U peanu3aluu
o0pa30oBaTeNbHONl  OpraHu3aleil OCHOBHOM 00pa3oBaTENbHOW MPOrpPAMMBI
cpeaHero oOmiero oOpa3oBaHUs MPEIyCMAaTPUBAET PEIICHHUE  CIICIYIOIINX

OCHOBHBIX 3a/1a4.

. dbopMHpOBaHUE POCCHICKOI IpaXK1aHCKOM UJACHTUIHOCTH
oOydJarommxcs;
. COXpaHEHHE W Pa3BUTHE KYJbTYPHOTO Pa3sHOOOpa3usi U S3BIKOBOTO

Haclieusi MHOTOHAaUMOHaNIbHOIO Hapona Poccuiickonn denepauuu, peanusanuu
npaBa Ha HM3yYe€HHWE POJHOTO SI3bIKA, OBJIAJICHHE JYXOBHBIMH IICHHOCTSMHU U
KYJIbTYpOW MHOTOHAIlMOHAJIBHOTO Hapoja Poccuu;

. o0OecrieyeHne pPaBHBIX BO3MOXKHOCTEH TIOMYyUYEHUS] KAYECTBEHHOTO
cpeaHero oo1iero oopa3oBaHus;

. o0ecrieueHrne  JOCTHKEHHMsI  OOydarolmuMmucs  o0pa3oBaTelbHBIX
PE3yNIbTaTOB B COOTBETCTBHUH C TPEOOBaHUSIMH, YCTAaHOBICHHBIMU CTaHAapTOM;

. oOecrieyeHue peanu3alnud OecIylaTHOTO 00pa3oBaHUsl HAa YPOBHE
cpemHero oOmero oOpa3oBaHHs B 00BEME OCHOBHOM 00pa3oBaTelIbHOM
IPOrpaMMBI, IPEAyCMaTPUBAOIIEH N3YIeHHE 00s13aTENbHBIX YIEOHBIX TPEIMETOB,
BXOJISIINIUX B y4eOHBbIN MIaH (y4eOHBIX MPEAMETOB IO BBHIOOPY M3 00s13aTEIHHBIX
MPEAMETHBIX 00JacTei, IOMOJHUTENBHBIX YUYEOHBIX TPEIMETOB, KYPCOB IO
BBIOOPY M OOIIMX ISl BKIIIOUEHHUSI BO BCE YUEOHbBIE TUIAHbI YYEOHBIX MPEAMETOB, B

TOM YHUCJIE HA YIIIYyOJIEHHOM YPOBHE), a TAKXKE BHEYPOUHYIO 1€ATEIHHOCTB;



. YCTaHOBJIEHHE TpeOOBaHMW K BOCHUTAHHIO U  COLHAIM3ALNU
oOydaromuxcs, HUX CaMOMJEHTHU(UKAIMKU  TMOCPEICTBOM  JUYHOCTHO U
OOIIECTBEHHO 3HAYMMOM  JESATEIBHOCTH, COLMAIBHOIO U  TPaKIAHCKOTO
CTAaHOBJICHHSI, OCO3HAHHOTO BbIOOpa mnpodeccud, MOHUMAHUE 3HAYEHUS
podecCHOHANbHOM JIeATeIbHOCTH JIJIsl YeJIOBEKa U OOIIeCTBa, B TOM UHKCIIE Yepes
peanuzanuio  00pa3oBaTeNbHBIX  IPOrpamMM,  BXOMSIIUX B OCHOBHYIO
o0pa3oBaTeIbHYI0 IPOTPAMMY;

. o0ecrieueHne  MPEEMCTBEHHOCTH  OCHOBHBIX  0Opa30BaTEIbHBIX
NporpaMM HaudaJlbHOTO OOIIEro, OCHOBHOIO OOIIEro, CpeaHero oOIero,

po¢eCCUOHATIBHOTO 00pa30BaHus;

. pa3BUTHE roCyapCTBEHHO-0011IE€CTBEHHOTO YIPaBJICHUS B
o0pa3oBaHuy;
. dbopmupoBaHue OCHOB OIICHKHU pe3ynbTaToOB OCBOCHHUS

OOy4arolMMHUCSl OCHOBHOM  OOpa3oBaTelIbHONM MPOTpamMMbl, JI€ATEIbHOCTH
NeJaroru4eckux padOTHUKOB, OPraHU3alrid, OCYHIECTBISIOMUX 00pa30BaATEIbHYIO
NESATEIbHOCTD;

. CO3/IJaHUE€ YCIIOBHUM ISl Pa3BUTHA U caMopean3aluyd 00yJarouuxcs,
Uit (OPMHUPOBAHMSI 3I0POBOT0, OE30MACHOTO M HKOJIOTMUYECKU 11eJIeCO00Pa3HOro
o0Opa3a ®U3HHU 00YyUaIOIUXCSl.

Pabouas nporpamma yueGHOTO npeamMera «buosiorus» Ha ypoBHE CPEIHErO
o011ero 00pa3oBaHus COCTABIIEHA B COOTBETCTBUU C TPEOOBAHUSAMU K pe3yJibTaTaM
CpEIIHETO oO1ero oOpazoBaHus, YTBEPKIEHHBIMU denepanabHbIM
roCyapCTBEHHbIM O00Opa30BaTeNbHbIM cTaHgapToM u [IpuMepHOl OCHOBHOM
o0pa3oBaTeIbLHOM MPOTPAMMBI CPETHETO 00IIET0 00pa30BaHUS.

[Iporpamma pa3paborana ¢ y4y€TOM aKTyaJdbHBIX 3ajad oOy4eHus,
BOCIIUTAHUS W pa3BuTUa oOydaromuxcs. [IporpamMma yduThIBaeT yCIOBUS,
HEOOXOQUMbIE ISl Pa3BUTUS JIMYHOCTHBIX M TO3HABaTENIbHBIX KadecTB
oOy4Jarommxcs.

[Ipensiaraemasi mporpaMmMa y4HUTHIBAE€T BO3MOKHOCTD ITOJIYYEHUS! 3HAHMI, B

TOM YHCJIC YCpC3 IMPAKTHYCCKYIO OCATCIbHOCTD. B nporpaMme  COACPIKUTCA



IPUMEPHBIN MepedeHb Jab0paTOpHbIX U MpakTudyeckux padot. Ilpu coctaBnenun
paboyeil mporpaMmbl YYHMTENIb BIpPaBE BbIOpaTh M3 MepeyHs padOThl, KOTOPBIE
cuMTaeT Haubosee Ienecoo0pa3HbIMU, C YYETOM HEOOXOAMMOCTU JIOCTHUKEHUS
IIPEIMETHBIX PE3YJIbTATOB.

N3yuenue Ononoruu co3naét ycuoBus st GOPMUPOBAHUS Y OOYHAIOITNXCS
WHTEJUICKTYalIbHbIX, TPAKIAHCKUX, KOMMYHUKAIIMOHHBIX M HH(POPMALMOHHBIX
KOMITCTCHIUH.

OcBoeHue nporpamMmbl IO OHMOJIOTHHU OOECIIEUYUBAET OBJIAJICHHUE OCHOBaMH
y4eOHO-UCCIEI0BATENbCKOM  JAESATENBHOCTA, HAyYHBIMU METOJAMHM  PELIEHUS
Pa3IUYHBIX TEOPETUUECKUX U MPAKTUYECKUX 3a/1a4.

WN3yyenne Ouonoruu Ha YyriayOJIEHHOM YpPOBHE OpPUEHTUPOBAHO Ha:
MOATOTOBKY K TMOCIEIYIOUIEMY MPOPECCHOHAIBHOMY O0O0pa30BaHUIO; pPA3BUTHE
WHIMBUIYaAJIbHBIX CIIOCOOHOCTEH oOydarommxcsi MmyTéM Oosee TiIyOOKoro, yem
npeaycMaTpuBaeTcss 0a30BbIM YPOBHEM, OBJAJEHUS OCHOBaMH OWOJOTMHM U
METOJAMH M3YUYEHUsI OpraHudeckoro Mmupa. M3yuenue OMOJ0ruM Ha yriiyOJIeHHOM
ypoBHE oOecreuyuBaeT: MPUMEHEHHE TOJYYEHHBIX 3HAaHUN MJi1 pelIeHus
NPaKTUYECKUX U y4yeOHO-HCCIIeIOBAaTENbCKUX  3aJad B U3MEHEHHOM,
HECTaHJIapTHOM CUTYyallMM, YMEHUE CUCTEMAaTU3UpOBaTh U 0000IIaTh NOJyYEHHbIE
3HaHUS; OBJIAJICHUE OCHOBAMHU HCCIIEJOBATEIBCKON IEATEIBHOCTH OMOJIOTUYECKON
HaIPaBJIEHHOCTHU U TPAMOTHOTO 0(OPMJIIEHHUS MOTYUYEHHBIX PE3YJIbTATOB; Pa3BUTHE
CIOCOOHOCTH MOJENIMPOBATh HEKOTOPBIE OOBEKTHI U MPOILIECCHI, MPOUCXOISIINE B
*KUBOM mpupoje. M3yueHue mnpeamera Ha YIUIYOJIEHHOM YPOBHE IO3BOJISET
dbopmupoBaTh y OOydYarOIIMXCSd YMEHHE aHAJIM3UpPOBaTh, IMPOTHO3UPOBATH U
OLIEHMBAThH C MO3UIMU KOJIOTHYECKON 0€30MacHOCTU MOCHEACTBUS IEATEIbHOCTH
YeJIoBeKa B IKOCUCTEMAX.

MeTon0JI0rn4ecKo OCHOBOU MPEACTaBICHHOTO KomIuiekta YMK sBrsercs
CUCTEMHO-/IEATEIbHOCTHBINA MMOAXO0MA, KOTOPBIN MPEANOIAraer:

. dbopMHpOBaHHE TOTOBHOCTH OOY4YalOMIMXCA K CAaMOPa3BUTHIO U

HEIMPEPBIBHOMY 00Pa30BaHUIO;



. IPOEKTUPOBAHUE u KOHCTPYHPOBaHHUE pas3BuUBaroIIen
00pa3oBaTeNbHOW Cpelbl OpraHU3allM, OCYILECTBIIAIONLIEH 00pa3oBaTeIbHYIO
JESITEIIbHOCTD;

. aKTUBHYIO y4eOHO-I103HaBATEIbHYIO JAESTEIbHOCTh 00Yy4aIOLINXCS;

. OCTpOEeHHE  00pa3oBaTEIbHOM  NEATEIBHOCTH €  YYETOM
VH/IMBU1yaJIbHBIX, BO3PaCTHBIX, IICUXOJIOTHYECKHUX, (U3NO0JIOTUYECKUX
0CcOOEHHOCTEH U 3710pOBbs 00YUAIOIIUXCSL.

IInanupyemble pe3ybTaTbl 0CBOCHHS Kypca

JInuHOCTHBIE pPe3yJIbTAThI:

. peanu3anyuy dTUYECKUX YCTAHOBOK MO OTHOIICHUIO K OMOJIOTMYECKUM
OTKPBITUSIM, UCCIIETOBAHUAM U UX pE3yJbTaTaM;

. c(OpMUPOBAHHOCTh MOTHBAIIMU K TBOPUECKOMY TPYyIy; OEpeKHOMY
OTHOILIEHUIO K MPUPOJIE, K MATEPUATILHBIM U JYXOBHBIM IIEHHOCTSIM;

. C(OPMUPOBAHHOCTh YOEKAEHHOCTH B Ba)XHOM poju OHOJIOTUU B
KU3HW OOIIeCTBa, TOHMMAaHUS OCOOCHHOCTEH METOJ0B, MPHUMEHSIEMBIX B
OMOJIOTMUYECKUX MCCIIEI0BAHUSX;

. NpU3HAHMS BBICOKOW IEHHOCTH JKU3HH BO BCEX €€ MPOSBICHMIAX,
3I0pPOBBbSl CBOETO U APYTUX JIIOJIEH, pealn3alii YCTaHOBOK 3J0pOBOro oOpaza
KU3HU;

. c(OpMHPOBAHHOCTH MO3HABATEIBHBIX MOTHBOB, HaIpPaBIECHHBIX
Ha  OBJIAJICHUE HAaBBIKAMU CaMOCTOSITEIbHOTO MPUOOPETEHHsI HOBBIX 3HAaHUH.

MeTtanpeameTHbie pe3yJibTaThI:

PeryasituBHble:

. CHOCOOHOCTH BBIOMpATH II€JIEBbIE U CMBICIOBBIE YCTAaHOBKH B CBOUX
JNEUCTBUSAX U MOCTYMKAaxX MO OTHOIICHHWIO K YKHBOW MPHUPOJE, 3I0POBBI0 CBOEMY U
OKpY’KaIOIlUX;

. CaMOCTOSITENIbHO  OOHapyXuBaThb H  (POPMYIUPOBATH MPOOIEMY
y4eOHOU JesITENbHOCTH;

. IUTAHUPOBATh CBOKO 00Pa30BaTENbHYIO TPAEKTOPHIO;

i pa60TaTB 10 CaMOCTOATCIIbHO COCTABJICHHOMY IIJIAHY,



. COOTHOCHUTB PE3YyJIbTaT AESATENBHOCTH C LUENbIO;

. pasnuyarh cioco0 U pe3ynbTaT IeATeIbHOCTH;

. YMETh OIIEHUTh CTENEHb YCIEIIHOCTH CBOEH HWHIWBHUIYyaIbHOU
o0pa3oBaTeIbLHON EeATeTLHOCTH.

ITo3znaBareabHbIE:

. OBJIAJICHUE COCTaBISIIOMIMMM  HMCCJIEIOBATEIbCKOW U MPOEKTHOM
JEATEIIbHOCTBIO, BKJIIOYAs YMEHHUSI BHJAECTh MpoOJieMy, CTaBUTh BOIPOCHI,
BBIJIBUTATh THUIOTE3bl, JaBaTh ONpENEICHUA TMOHITHSIM, KIacCU(PUIIMPOBATD,
Ha0II0/1aTh, MPOBOJUTH AKCHEPUMEHTHI, JejaTh BBIBOJBI U  3aKJIIOUYEHUS,
CTPYKTYpUpPOBATh MaTepuai, OOBACHITh, JOKA3bIBaTh, 3aIUILIATH CBOU UJICH;

. yMeHue paboTaTb C pa3HBIMM HCTOYHHUKAMHU OHOJIOTUYECKOU
nH(pOpMaIKU: HAXOAUTH OMOJIOTUYECKYI0 HH(POPMAIHIO B PA3IMYHBIX HCTOYHUKAX
(TekcTe yuyeOHUKA, HAyYHO-TIOMYJISIPHOM JIUTEPATYpE, OMOIOTHUYECKUX CIOBApIX U
CIIPABOYHHMKAX), aHAJIU3UPOBATh W OIEHUBATh MH(POPMAIINIO, MPEOOPA30BHIBATH
uH(popMaIio U3 0JTHON (POPMBI B IPYTYIO;

. CaMOCTOATENIHO CTaBUTh JIMYHOCTHO-HEOOXOJUMBIE YyueOHBIE U
YKU3HEHHBIE 3a/1a4U U ONPEIEATh, KaKKe 3HaHUsI HEOOXO0UMO NPUOOPECTH ISl UX
pelieHus;

. MPEACTaBIATh UHPOPMAIIMIO B ONTUMAIBHONU (hOpME B 3aBUCHMOCTH
OT ajJpecara.

KomMmyHukaTuBHBIE:

. yYMEHUE aJIeKBaTHO MCIOJIb30BaTh PEUEBbIE CPEJCTBA ISl TUCKYCCUU
W apryMEHTallUd CBOEW TMO3WIMHU, CpPaBHUBATh pa3Hble TOYKU 3pPEHUS,

APryMCHTUPOBATH CBOKO TOYKY 3PCHUSA, OTCTANBATH CBOIO ITO3UINIO

. MIOHMMATh HE MOXO0XKYI0 Ha CBOIO TOUKY 3peHus (coOeceHuKa, aBTopa
TEKCTA);
. MOHNMAaTh, OLICHUBATh, NHTEPIPETHPOBATh WH(MOPMAIUIO, JAHHYIO B

SABHOM M HCIABHOM BH/C,
. O00BACHATHL CMBIC]I CJIOB M CJIOBOCOYETAHUH C IIOMOIIBKO TOJKOBOI'O

CJIOBaps, UCXOJ U3 PCUCBOI'O OIIBITAa WUJIKM KOHTCKCTA,



. CaMOCTOATEIFHO KPUTHYHO OIICHUBATH CBOIO TOUKY 3PCHHSI.

IIpeaMeTHbIE pe3yJibTaThI:

. XapaKTEepUCTUKA COJIEpKaHUsI OHOJOTUYECKUX Teopui (KIeTouHas,
sBosmormodHas teopus Y. Jlapsuna); yuenus B. W. Bepnamckoro o Ouocdepe;
3akoHOB ['. MeHpens, 3aKOHOMEPHOCTE M3MEHUYMBOCTH; BKJIa/a BBIIAIOIIUXCS
YUEHBIX B pa3BUTHE OMOJIOTUUECKON HAYKU;

. BBIZICIICHUE CYIECTBCHHBIX IPU3HAKOB OMOJOTHUYECKHX OOBEKTOB
(BuOoB, sKocucTeM, Ouocdepbl) U TPOLECcCOB (ACHCTBHE HCKYCCTBEHHOIO U
€CTEeCTBEHHOTO 0TOOpa, (HOPMUPOBAHKE TPUCTIOCOOIEHHOCTU, 00Opa30BaHUE BUJIOB,
KpPYTrOBOPOT BEILIECTB U MPEBPAILICHHS SJHEPTUH B SKOCUCTEMAX U Ouocdepe);

. oOBbsiCHEHHE poyidi  Ouosorud B (HOPMUPOBAHHM  HAYYHOTO
MHPOBO33pPEHUS; BKJIaJa OMOJIOTHYECKUX TEOpUH B (hOPMHUPOBAHHUE COBPEMEHHOMN
€CTECTBEHHOHAYYHON KapTHUHBI MHUPA; BIHUSHHE SKOJOTUYECKUX (PAKTOPOB Ha
OpraHU3Mbl; TPUYUH DBOJIOLMUU, HM3MEHAEMOCTH BHUJOB, MYTallMi, CMEHBI
IKOCUCTEM;

. aHaIM3 U OIIEHKa pPa3MYHBIX TUNOTE3 CYIIHOCTH O KHU3HH,
MIPOUCXOXKIICHUS KU3HU M YEJOBEKa, TI00aTbHBIX JKOJIOTHUYECKHX MPOoOIeM H
NyTe WX peIleHus, MOCIEACTBUNA COOCTBEHHOW ACSATENHHOCTH B OKpPYXKaroiien
cpene; orooruueckor nHGopMamuu, moJrydaeMoi U3 pa3HbIX HCTOYHUKOB,;

. OIICHKAa JTUYECKUX AaCMEKTOB HEKOTOPHIX HMCCIEAOBAHUNA B 00JacCTH
OroTexXHOJIOTUH (HAMIPaBICHHOE U3MEHEHNE TEHOMA).

BoinyckHMK Ha yriiy0JIeHHOM YPOBHE HAYYHMTCS:

. OIICHWBATh POJIb OHOJIOTMYECKMX OTKPHITHA W  COBPEMECHHBIX
WCCIIEIOBAHUM B PA3BUTUM HAYKHU U B IPAKTUYECKOU JACATEIBHOCTH JOJIEH;

. OIICHHBATh POJIb OMOJIOTHH B ()OPMHPOBAHUH COBPEMEHHON Hay4dHOM
KapTUHBI MUPA, TPOTHO3UPOBATH MEPCIIEKTUBBI PA3BUTHUSI OMOJIOTUH;

. yCTaHABIMBATh W XapaKTePU30BaTh CBSI3b OCHOBOIIOJATAIOIINX
OMOJIOTMYECKUX TOHATHHN (KJIeTKa, OpraHuW3M, BHJI, dKOcHCTeMa, Ouocdepa) ¢

OCHOBOITIOJIArarOIMMH IMOHATUAMHA APYTUX CCTCCTBCHHBIX HAYK;



. 00OCHOBBIBaTh CUCTEMY B3IJISIIOB HA KUBYIO MIPUPOIY U MECTO B HEH
YEJIOBEKa, NPUMEHSST OMOJIOTUYECKHE TEOPUH, YUEHUS, 3aKOHBI, 3aKOHOMEPHOCTH,
MMOHMMATh TPAHUILIBI UX TPUMEHUMOCTH;

. IPOBOAUTH y4E€OHO-UCCIEIOBATENBCKYIO ACSITEIbHOCTD 10 OMOJIOTHU:
BBIJIBUTATh THUIIOTE3bl, IUIAHUPOBATh pPabOTy, OTOMpaTh M MpeoOpPa3OBHIBATH
HEOOXOMUMYI0 HMH(POPMAIIMIO, MPOBOAUTH HSKCHEPUMEHTHI, HHTEPHPETUPOBATH
pE3yNbTaThl, AEJIaTh BHIBOABI HA OCHOBE MOJYYEHHBIX PE3YJIbTATOB;

. BBISIBJISIT U OOOCHOBBIBaTh CYILIECTBEHHBIE OCOOCHHOCTH pPa3HBIX
YPOBHEMN OpraHu3aliy KU3HH;

. yCTaHaBJIMBaTh  CBSI3b  CTPOCHHUS W (QPYHKOUHA  OCHOBHBIX
OMOJIOTMUYECKUX MaKpOMOJIEKYJI, X POJIb B IIpoLeccax KJIETOYHOrO0 METab0IM3Ma;

. pemaTh 3a7a4d Ha OINPEICIICHHUE IMOCIEI0BATEIbHOCTH HYKJICOTHIOB
JHK u uPHK (MPHK), antukononos TPHK, nocienoBaTeabHOCTH aMUHOKHUCIIOT B
MoJieKysne Oenka, MpPUMEHSs 3HaHWA O PpEeaKkIUsIX MaTpPUYHOIO CHHTE3a,
T€HETUYECKOM KOJI€, TPUHIIUIE KOMIUIEMEHTAPHOCTH;

. JieN1aTh BBIBOABI 00 M3MEHEHUSX, KOTOPhIE MPOU30MAYT B Ipoleccax
MaTPUYHOIO CHUHTE3a, B CIydyae M3MEHEHUS MOCIEI0BATEIbHOCTH HYKJIEOTHIOB
JTHK;

. CpaBHUBATH (pa3bl JEeNICHUS KJIETKU; pelliaTh 3a/1a4i Ha ONpeeIeHUEe U
CpaBHEHHUE KOJIMYECTBA reHeTudeckoro marepuana (xpomocom u JIHK) B kierkax
MHOTOKJIETOYHBIX OPraHU3MOB B pa3HbIX (pa3ax KJIETOUYHOTO IIUKIIA;

BoinyckHMk Ha  yriiy0OJIeHHOM YpOBHe MOJYYUT BO3MOXKHOCTH
HAYYHUThCS:

. OpPraHU30BbIBATh U IPOBOAUTH UHANBUAYAJIBHYIO HCCIEA0BATEIBCKYIO
JEeATEIbHOCTh N0 OuoJiorud (WM pa3padaThiBaTh WHIWBHUIYAIbHBIA MPOEKT):
BBIJIBUTATh THUIIOTE3bI, TUIAHUPOBATH pPabOTy, OTOWpaTh U MpeoOpa3oOBHIBATH
HEOOXOAUMYI0 HH(OpPMaLNIO, MPOBOAUTH SKCIEPUMEHTHI, HHTEPIPETUPOBATH
pe3yJbTaThl, AENaTh BBIBOABI HA OCHOBE MOJYYEHHBIX PE3YyJbTATOB, MPEACTABIIAThH

MPOAYKT CBOMX MCCIICIOBAHUN;



. MIPOTHO3UPOBATH MOCIEICTBHSI COOCTBEHHBIX MCCIICIOBAHUHN C yUETOM
ATUYECKUX HOPM U SKOJIOTHUECKUX TPEOOBAHUM;

. BBIICNISATh  CYIIECTBEHHbIE OCOOCHHOCTHM  KU3HEHHBIX  ITUKIIOB
MPEACTABUTENICH Pa3HbIX OTIEIOB PACTCHHN W TUIOB >KMUBOTHBIX; M300paxaThb
LUKJIbI PA3BUTHS B BUJIE CXEM;

. aHANIM3UpOBaTh W  HUCIOJB30BAaTh B  PEIICHUM YYEOHBIX U
WCCJIEOBATENLCKUX 3a7a4 WHGOPMAIIMI0O O COBPEMEHHBIX HCCICAOBAHUSAX B
OMOJIOTHH, MEUITMHE U SKOJIOTHH;

. apryMEHTHPOBaTh HEOOXOJMMOCTh CHHTE3a €CTECTBEHHOHAYYHOTO U
COI[MOTYMAHHUTAPHOTO 3HAHUS B AIIOXY UH(POPMAIIMOHHOMN IIUBWIN3ALINH;

. MOJICJIMPOBATh M3MEHEHUE SKOCUCTEM IOJ BIUSHUEM Pa3JIMYHBIX
rpynil (hakTOPOB OKPYKAIOLIEH CPeibl;

. BBISIBIIATH B IIPOLIECCE  MCCIEOOBATENBCKOM  JIESITEIBHOCTH
IOCJICICTBUS AHTPOIIOTEHHOI0 BO3JEUCTBHUS HAa SKOCUCTEMBI CBOETO PETHUOHA,
npejiarath CHocoObl CHUKEHUSI aHTPOIIOTEHHOTO BO3AEHCTBUS HA YKOCUCTEMBI;

. UCIIOJIb30BaTh MPUOOPETEHHBIE KOMIIETEHIIMA B  MPAKTUYECKON
JIEATEIIBHOCTH U TMOBCEHEBHOM JKU3HU, ISl TPUOOPETEHUSI OTbITA JIEATCIIBHOCTH,
MpeaIIecTByomEeld mpoheccuoHaIbHOM, B OCHOBE KOTOPOM JICKHUT OMOJIOTHS Kak
y4eOHBIN TpeIMeET.

Coaepxkanue yueOHOM MPOrpaMMsl

Pa3znen 1. BBenenne B kypc 6mosioruu 10-11 kaaccos (15 yacoB)

1. BUOJIOTUS KAK HAYKA U EE TIPUKJIAJHOE 3HAYEHME (5
YACOB)

BBeaenue: 3amaun kypca OMOJIOTUM B CTapIie mkoje. buonorus kak Hayka
o >xuBoM. OTpaciu Ouonoruu, €€ CBsI3M C JIPYrMMH Haykamu. buosormdeckoe
pazHooOpa3ue Kak mpobiieMa B HCTOpUM Hayku Ouosioruu. [IpakTudeckas
ounonorus u eé 3HaueHue. buorexnonorus. buonnka. Posb Gnosnorndeckux 3HaHUIH
B (hOpMUPOBAHUHN COBPEMEHHOMU €CTECTBEHHOHAYYHOW  KApTUHBI  MHpA.

Oco3HaHuE TEHHOCTH W3Y4YEHUS OMOJIOTUYECKUX BHUIIOB.



2. OBHIME BHOJIOTMYECKHUE SBJIEHUA W METO/AblI HUX
NCCIIEAOBAHUA (10 HACOB)

OcHoBHBIC cBoOMcTBa XW3HU. OOIME TPU3HAKU OMOJIOTMYECKUX CHUCTEM.
OTauuuTenbHbIE TMPU3HAKU JKUBOTO OT HEXHUBOro.OmnpeleneHue MOHSITHUS
(CKM3HBb». buocucrema Kak OOBEKT M3y4eHHsT OMOJOTMM W KaK CTPYKTypHas
eqMHUIA )KUBOM MaTepuu. CTPYKTYpHBIE YPOBHU OPTaHU3AIMU KUBOW MPUPOIBI:
MOJICKYJISIDHBIM,  KIIETOYHBIM, OPTaHU3MEHHBI, MOIYJISILIUMOHHO-BU0BOM,
OuoreoreHOTHYECKUH, OuochepHbIii. MeToapl OHOJIOTHYECKUX HCCIICI0OBaHUM.
HaOnronenue, 3KCIEpUMEHT, ONMKMCAaHUE, U3MEPEHUE W ONPE/CIICHUE BUJIOB Kak
METOJIbl HW3YyYE€HHUs MNPUPOJBL. MoaenupoBaHue W MOHHUTOPHUHI. OrpenesieHue
BUJIOB PACTCHUH U )KUBOTHBIX.

JlaGopaTtopHbI€ PAOOTHI

[IpuroroBneHne MUKponpenapara Ijisi pACCMOTPEHUS KJIETOUHOTO CTPOCHUS
JUCTa BJI0JIeM M HaOMIoJeHUE 3a JBIKEHHWEM IUMTOIUIa3Mbl. PaccMoTpeHue mon
MHUKPOCKOIIOM MH(}Y30pHuil, X ABM>KEeHHsS. MeTonuka paOoThl ¢ ONpEeAeIUTENIMU
PacTeHUN U )KUBOTHBIX.

Pa3znen 2. buocdepHblii ypOBeHb OPraHU3alMU KU3HHU (25 4acoB)

3. YYEHUE O BUOCODEPE (4 HACA)

[Tonsitue o 6uochepe. ['panuiipl 1 cTpykTypa Ouochepsl. OyHKITMOHAIBHAS
cTpyktypa Ouochepsl. Yuenue B.M.BepHaickoro o %UBOM BeHiecTBE OMOCPEPHI.
Xusoe BemecTBo 1 ero ocooeHHocTu. OyHKIMU )KUBOTO BeLIECTBa B Onocdepe.

4, TIPOUCXOXJIEHUE )XMBOI'O BEIHIECTBA (8 HACOB)

['unoTre3sl MPOMCXOXKAECHMS KUBOTO BEIIECTBA Ha 3emiie, UX aHAIU3 H
orieHka. CoBpeMEHHbIE TUIMOTE3bl MpoucXoxkaeHus xu3Hu (A.M.Onapun u JIx.
Xonpaein). IlpeapicTopus MNPOUCXOXICHUS xKuBoro Ha 3emse. Dusuko-
XUMUYECKast IBOJIONKUS B Pa3BUTUHU OMOCQephl. ITarbl BOSHUKHOBEHUSI KU3HHU Ha
3emuie. DTambl 3BOJIIOLMM OPraHUYECKOTO0 MHUpa U €€ 3HAaYeHUE B PA3BUTUHU

ouocdepsl. IBoronus 6rnochepnl. XpOHOIOTHS Pa3BUTHS )KU3HU Ha 3eMIe.



5. BUOCOEPA KAK I'JTOBAJIBHA S BUOCUCTEMA (6 HACOB)

bruocdepa kak riobanbHass 6mocucTemMa M dKocucTema. DYHKITMOHABHAS
HEOJTHOPOJIHOCTh >KMBOIO BellecTBa. OCOOEHHOCTU pacnpeaesieHus: OMoMacchl Ha
3emiie. KpyroBopoTs! BeliecTB U MOTOKU 3Hepruu B O6uocdepe. buonoruueckuii
KPYrOBOPOT M €ro 3HaueHue. buoreHHas wMurpanusi atoMoB. MexaHU3MbI
YCTOMYMBOCTH OHOCHhEpHI.

6. YCJIOBUA )KU3HU B BUOCDEPE (7 HACOB).

VYcnoBus xu3HM Ha 3emute. Cpeapl KW3HM Ha 3eMie. ODKOJIOTHMYECKHE
dakTopel W ux 3HaueHue. KowmruiekcHoe neicTBUE (PaKTOPOB cCpelbl Ha
opranu3mbl. OOHIME 3aKOHOMEPHOCTH BIIMSIHUS 3KOJOTMYECKHX (PAKTOPOB Ha
OpraHu3M. 3aKOH ONTUMyMa. 3aKOH MHUHUMYMa. buojormueckue pUTMBI.
doronepuoausM. AOHOTHUYECKHE, OMOTUYECKHE M aHTPOIIOTCHHbIE (PAKTOPBHI.
Yenosek kak xutens ouocgepsl. [lonsarue o Hoocdepe. ['modanbHbIE H3MEHEHUS B
ouocdepe, BbI3BAHHBIC JEATEIBHOCTBIO uyenoBeka. [IpoOiema ycTOMYMBOTO
pa3Butus onocdepbl. OcoOEHHOCTH OMOC(HEPHOro YPOBHS KUBOM MaTEPUU U €ro
poip B obOecrieueHUM XU3HU Ha 3emiie. Poiib B3aMMOOTHOILIEHUH 4YeloBeKa U
IpUPOABI B pa3BUTHH Ouochepsl. JKuBoii MUp U KyJIbTypa.

JlaGopartopHbIe PaOOTHI

OmnpeneneHue MbUIEBOTO 3arpsi3HEHUS BO3AyXa B MOMEUICHWW W Ha YIUIIE.
OmnpenencHre XUMUYECKOTO 3arpsi3HEHHS BO3AyXa C TIOMOIIBI0 OMOMHIUKATOPOB.
Omnpenenenue 3arpsi3HEHUS BOIBI B BogoéMme. McciemoBaHue Bojo03amacaromnieid
CIIOCOOHOCTH 3€JIEHBIX U C(HarHOBBIX MXOB.

Pasnesn 3. buoreouneHoTMyecKuili ypOBeHb OpraHu3auuM :KusHu (27
4acoB)

7. IIPUPOJHOE COOBIIECTBO KAK BHUOT'EOLHEHO3 WU
S5KOCHUCTEMA (17 HACOB)

buoreoneno3 kak dYacth Owocdepsl. buoreoneno3 kak OwocucremMa
0COOBINl YpOBEHb OpTraHHW3aIlMM JKW3HU. BHOTEOIeHO3bl  Kak CTPYKTypHBIC
KOMIOHEHTHI onocdepsl. [TonsiTusi:  «OWOTEOTICHO3Y, «OHOLIEHO3Y,

«OKOCHCTEMA)). CprKTypa OKOCHCTCMBEI. CDYHKHI/IOHaJIBHBIG KOMIIOHCHTHI



skocucTteMbl. [lonsaTus: «korom» u «Ouotomy». IlpocTpaHcTBEeHHass M BUAOBas
CTpyKTypa OmoreoieHo3a. XapakTepuCTUKU OuoreorieHosa. [luiieBsie cBSi3U B
skocucteMe. Tpodudeckue ypoBHH. Tumbl numeBbix nened. Ilupamunael dncesn.
[TpaBuia skomorunyeckoil mnupamuibl. KpyroBopoT BemecTB W MpeBpaIleHUs
3HEepruu B OuoreoueHo3e. CTpoeHHE U CBONCTBA OMOTEOIEHO3a (IKOCHCTEMBI).
DKOJIOrM4eCKHE HUIIN U KU3HEHHbIE (DOPMBI OPraHU3MOB B OnoreorieHose. Tumbl
CBsI3eH U 3aBUCHUMOCTEN B OnoreorieHo3e. CUCTEMBI «XUITHUK-KEPTBa», «Mapa3uT-
x03siuH». lpucnocoGnenns opraHu3MoB K COBMECTHOM JKU3HM B OMOT€OL€HO3aX.
Camoperymsinuss B DKOCHCTEME. YCTOMYHMBOCTD M JIMHAMUKA DKOCHUCTEM.
3apoxaeHue u cMeHa ouoreoreHo30B. [lonsTue o cykueccun. Craguu pa3BUTHSA
ouoreoneHo30B. CyTouHble U3MEHEHUN B OuoreoneHo3e. Ce30HHbIE U3MEHEHUS B
ouoreorneHose. bruoreoneHo3 kak OuocucTeMa M OCOOBIM YpOBEHb OpPraHHU3alUuu
AKU3HU.

8. MHOI'OOBPA3ME BUOI'EOLIEHO30B U HUX 3HAYEHHUE (10
YACOB)

MHoroo0pasue OHOTeOIeHO30B  (PKOCHCTEM) B mpupojae. BojHble
skocucTeMbl. CyxomyTHble OHOTreoleHo3bl. VICKyCCTBEHHBIE OHOTEOIEHO3BI-
arpod’KOCUCTEMBI(arpOOHOIIEHO3HI). CpaBHuTENbHAS XapaKTepUCTUKA
€CTECTBEHHBIX JKOCHUCTEM U arpo3kocucteM. CoxpaHeHHe pazHOOOpa3us
KOCUCTEM. BiusiHue AesTenbHOCTH YelloBeKa Ha OuoreoneHo3sl. Mcnonas3oBanue
OMOreoneHo030B B HCTOPUM  4YEJIOBEUECTBA.  ODKOJIOTUYECKUE  3aKOHBI
IPUPOIOTIONIB30BaHus. JKuBasi mpupoja B TUTEpaType U HAPOJIHOM TBOPUECTBE.

JlaGopaTtopHbIe PaOOTHI

HccnenoBanne depT MPUCHOCOOJCHHOCTH PACTEHUNW W IKUBOTHBIX K
YCJIOBUSIM KU3HU B JIECCHOM OHoreorieHose. PaccMoTpenne mpuMepoB KU3HEHHBIX
dbopM y pacTeHU#, SKOJOTUYECKUX HHUII >KUBOTHBIX. CpaBHEHHE OCOOEHHOCTEM
OpraHu3MOB M3 pa3HbIX spycoB.OlEHKA 3KOJOTUYECKOTO COCTOSIHHUSI Ta30Ha,
MpUJIETaroero K mkoje. Onucanue npupoaHoro coodimectBa. CocTaBiIeHUE CXeM

NNEPpEHOCa BCHICCTB MW OHCPIUHM B IKOCUCTCMAX. I/ICCJ'IGI[OBEIHI/IG U3MEHECHUI B



HKOCHCTEMAax Ha OMOJOTMYECKHMX MOJENsX. PereHue sKonornyeckux 3aiad Imo
MaTepuangam 3abaiKkalbCKOro Kpasi.
Paznen 4. IlonyJIsiMOHHO-BU/10BOI YPOBEHDb KU3HU (35 4acoB)

9. BUJI U BUJTOOBPA3OBAHMUE (12 YACOB)

Bun, ero xapakrepuctuka u ctpykrypa. Kpurepun Buga. [lomynsuust kak
CTPYKTypHasl elMHUIIa BUJa U Kak (opma ero CymecTBOBaHUs. THUIIbI TOMyISIUH.
[Tomynsius Kak CTPYKTYPHBIM KOMIIOHEHT OuoreoneHo3oB. Ilomymnsuust kak
JJIEMEHTapHas enuHuua HBoiouuu. [loHsATHE O TreHodOHAE NOMYJNIALNH.
UccnenoBanus C.C.YerBepukoBa. [loHATHE 0 MHKPO3BOJIOUMUA U OOpa3oBaHUU
BUJIOB. JIEMEHTAapHbIE (DAKTOPHI HBOMIOUMHU. JIBMXKylllMEe CHIIBI 3BOJIOLHUU.
EctecTBeHHbIil 0TOOp- TriaBHBIM ABWXKymUH (akrtop sBomouuu. Dopmbl
€CTECTBEHHOT0 0TOOpa. B3auMoCBsA3b ABMKYILIMX CUJI 3BOJIIOIMH. VICKyCCTBEHHBIN
oT0op KaK (dakTop  yBEIUYECHMUS OMOJIOTMYECKOTO  pa3HOOOpa3usl.
Bunoo6pa3oBanue — npoliiecc yBeIU4eHUs BUJIOB Ha 3eMIIE.

JlaGopaTtopHbIe PaOOTHI

3HaueHHUE UCKYCCTBEHHOTO 0TOOpA.

10. MPOUCXOXIEHUE MW OSTAIIbI 3BOJIIOLMKM YEJIOBEKA (7
YACOB)

Bunoo6pa3oBanue-nyTb NPOUCXOXKACHUS UeoBeKa. MecTo 4YeloBeKka B
cUcTeMe KHUBOro mupa. lloHsaTua «roMmuHuab» U «nOHTUABD. [IpenmecTBeHHNKN
yenoBeka. [lonmymsnMOHHas KOHUENUMS MPOUCXOXKIACHUS 4YEIOBEKa. OTalbl
BONIIOIMU  4YenoBeka. Mcropuss wu3ydeHus aHtponoreHeza. (OcoOeHHOCTH
DBOJIIOLIMA 4YeoBeKa. YenoBeK KaKk YHUKAJIBHBIM BHUJ JKUBOM IPUPOJIBI.
[TonmuTunuuHeld xapakTep Buaa YenoBek pa3yMHbli. Paccenenue denoBeka Mo
3eMHOMY I1apy. YenoBedeckne pachkl U TUIOTE3bl MMPOUCXOKAEHUS pac. Haxonku
IaJICOJIMTUYECKOI0 YeJI0BeKa Ha Tepputopun Poccun.

11. YYEHUE Ob 5BOJIIOIIMA 1 ET'O 3HAYEHMUE (10 HACOB)

Pa3BuTHe HBOJMIOLMOHHBIX UAEH B HCTOpUM OuOJIOTMU. 3HA4Y€HHE padoT
K.JIunues. 3nauenue padot JXK.b.Jlamapka u sBomounonHoi teopun Y./lapsuna.

Teopus Y.J/lapsuHa 00 3BOIONMH. POJIE 3BOIOIIMOHHON TeoprH B (OPMUPOBAHUU



COBPEMEHHOW €CTECTBEHHOHAyYHOM KapTUHBI Mupa. COBpEMEHHOE y4eHHE 00
sBosmoMU. CHHTETHYECKAasi TEOPUS 3BOMIOLMU. JloKa3aTenbCcTBa SBOIIOLNN KUBOU
npupoibl. buorenerTnueckuii 3aKoH. 3aKOH 3apOABIIIEBOIO CXOJCTBA (3akoH bapa).
OCHOBHBIE HANpPAaBIICHUS SBOJIONHUH: apoMopdo3, WANOATaNTalNs, JAeTeHEpaus
(A.H Cesepuos, N.N.IlImansraysen). [IpuunHsl OMOJIOTHYECKOTO Mporpecca u
ouonoruueckoro perpecca. OCHOBHbIE apoMOpP(O3bl B HBOJIOLUU PACTEHUH U
XKUBOTHBIX. CHCTEMa JKHUBBIX OpraHu3MoB Ha 3emiie. OCHOBHBIE 3aKOHOMEPHOCTHU
sBoJItOLIMU. Pe3ynbraThl 3Bosonnu. @opMupoBaHue MPUCIIOCOOIEHHOCTH K Cpenie
obutanusa. OOpa3zoBaHue HOBbIX BUAOB. CriocoObl BUI00Opa3zoBaHus. MUKpo- U
MakposBomonus. CoxpaHeHue MHOrooOpasusi BHAOB- OCHOBA YCTOMYHMBOCTH
ouocdepsl. HoBas cucrema

opranudeckoro wmupa. OCOOEHHOCTH MOMYJALMOHHO-BUIOBOTO YPOBHS
OpraHU3ali{ KU3HMU.

JlaGopatopHbIe PaOOTHI

BrisBienne apomop030B U uANOAANTALUNA Y OPTAaHU3MOB.

12. COXPAHEHUE BHUOPA3HOOBPA3UA — HACYIIHASA 3AHAYA
YEJIOBEYECTBA (6 YACOB)

[IpoGnema coxpaHeHHs OMOJOTHYECKOTO pa3HOOOpas3usi. 3HAYCHUE IUKUX
BUJIOB PACTEHUMN U )KMBOTHBIX. | eHODOH M OXpaHa pEeKMX U UCUE3AI0IINUX BHUIOB
Ha mnpuMmepe 3alaiikanbckoro kpas. IIpoOrmema yTpatbl OHOJOrMYECKOTO
pa3HooOpa3us. BcemupHas ctpaterus coxpaHeHHs IPUPOAHBIX BUJIOB.

JlaGopaTtopHbIe PAOOTHI

N3yuenne Mopdonornyeckux KpUTEpUEB BHJA Ha KUBBIX KOMHATHBIX
pacteHusix. BbisiBnenune MopdoJIOrHUecKuX MPU3HAKOB Y PasHBIX BHUJIIOB POJA.
N3yyenue pe3ynbTaTOB MCKYCCTBEHHOrO OTOOpa Ha MpUMepe sI0JIOHU U 30JI0THIX
peiOOK. BrisBIeHHE 0COOCHHOCTEW copTa y pacTeHuil. BbIsiBIeHUE CBOWCTB

apoMop(030B y paCTCHUH U UIMOATANITAIIUN Y )KUBOTHBIX.



~

10
11

Conep:kanue y4eOHOT0 MaTepuaJia XapakTepucTHKA OCHOBHBIX BU/J0B Y4€OHOM AeSITeJIbHOCTH

Pa3nea 1. BBenenne B kypc 0uosioruu (15 yacos)
Tema 1. Brnosorus Kak Hayka U ee NPHKJIaJHOe 3Ha4YeHue. (5 yacoB)

buonorus u ee cBsi3U ¢ APYrUMU HAYKaAMH. XapakrepuzoBath «OOmyr0o OHONOTHIO» Kak Y4eOHBIH mpenMer 00
buonoruueckoe pazHooOpasue Kak OCHOBHBIX 3aKOHaX JKU3HU Ha BCEX YPOBHSIX €€ OpraHu3aliu; OOBSICHATH
npo6iieMa HayKu OUOJIOTHUH ponb Ouonoruu B (GOPMUPOBAHWM HAYYHOTO MHPOBO33PEHHUS M BKIIAJ
Oco3HaHue 1LIEHHOCTH U3YYEHUS OMOJIOTHYECKUX TeOopuil B (HOPMUPOBAHHE COBPEMEHHOW €CTECTBEHHO-
OMOIIOTMYECKUX BUJIOB HAyYHOW KapTUHBI MHpA; Ha3bIBaThb HAyKH, MOTPAHUYHbIE C OUOJIOTHEH;
[IpakTuueckast OMOIIOTHS U €€ 3HAUYCHUE dbopMynupoBath 3amayu 0oO0mIeld OHOJIOTHH, XapaKTepU30BaTh PA3INYHBIC

OGoOwaronui ypox 1mo Teme: bBHOIOrus Kak Bujpl KUBBIX OpPraHU3MOB; OOOCHOBBIBATH 3HAYEHHE OHMOJIOTUYECKOTO
Hayka 1 ¢¢ IIPUKIIa/IHOC 3HAYCHUE pa3zHoo0pa3us g YCTOWYMBOTO Pa3BUTHS MPUPOJIBI M 00IIeCTBa HA 3eMIIe;
OIICHUBATh OSTUYECKUE AaCMeKThl HEKOTOPBIX HCCIEAOBAaHUNW B 00IACTH
OMOTEXHOJIOTMH (KJIOHUPOBAHUE, UICKYCCTBEHHOE
OILJIO/IOTBOPEHUE, HATIPABIEHHOE U3MEHEHUE T€HOMA)

Tema 2. O0mue 0uoJIOTMUYECKHUe SIBJEHUS U MeTOAbI UX uccjieqoBanus. (10 yacos)
OcCHOBHBIE CBOMCTBA )XKU3HU
OrnpesienieHne MOHATHS «KU3HbBY
O06mmue CBOIiCTBa JKUBBIX CHUCTEM —
OMOCUCTEM.
JL.P. Nel «Habmronenue 3a >KUBOM KIETKOM»
(Mcnoab30Banue 000py10BaHUE HIEHTPA
«Touka pocra)
O6mme CBOMCTBa JKUBBIX CUCTEM — OmnpenensiTh YHUBEpPCAIbHBIC MPU3HAKU KUBBIX OOBEKTOB, OTIWYATh UX OT
OrocucTEMBI TE€Jl HEXUBOW MPHUPOJIBI; HA3bIBATH OTJIMYHUTENbHBIE MPU3HAKU KUBBIX

CprKTypHI)Ie YPOBHHU OpraHU3alluA KU3HU 00BEKTOB OT HCKHUBBIX; OIMPECACIIATE CYIICCTBCHHBIC IIPU3HAKU ITPUPOJHBIX
MeTtoapl OMOJIOTUYECKUX HCClIeJOBaHUM

Koa-Bo
4acoB

/3

JlaTa



12 OmnpenencHue BUIOB PACTCHUH M )KUBOTHBIX.
13 JIL.P.Ne2 «Meroauka paboTel ¢
OTIPEACTUTEIISIMUHA PACTCHUN U )KMBOTHBIX)

OMOJIOTMYECKHUX CHUCTCM, UX IIPOLCCChI, 3aBUCUMOCTb OT BHEIITHEH CpCabl,
CHOCOOHOCTh K DBOJIIOIIMU; OIpPENEeNATh M CPaBHUBATH MEXAY COOOM
CYIIECTBEHHBIE TPHU3HAKA OWOJOTMYECKHX OOBEKTOB M  IPOILECCOB,
COBEPIIAIOIIMXCS B KMBOM IPUPOJE HA Pa3HbIX YPOBHAX OpraHU3ALMH
KH3HU;

YMETh XapaKTepH30BaThb OHOCHCTEMBI pa3HBIX CTPYKTYPHBIX YpOBHEH
OpraHu3al )KU3HH,

IJIaHUPOBATh U HPOBOAUTL SKCIICPUMCHTHI, OOBICHSTH PE3YIbTATBI U HUX
SHAYCHUC,; OIIPCACTIATHL BUAbL paCTeHI/Iﬁ " )KUBOTHBIX.



14.

16

17
18

O6o0maromuii ypok mo teme «O0rue
OMOJIOTHYECKHE SIBJIEHUS U METONBI UX
HCCIIENOBAHUI»

Pa3nen 11. buocdepurblii ypoBeHb opranusanuu ;ku3Hu. (25 yacon). Tema
3. Yuenue o o0uocoepe. (4 yaca)
Yyenune o Ouochepe @DyHKIMOHATBHAS XapakTepu3oBath  Ouochepy

CTpyKTypa buochepnt
Yuenue B.W. Bepranckoro o 6uocdepe
@OyHKIUH KUBOTO BeliecTBa Ouochepsl

paccmarpuBath  Ounochepy
OpraHu3aIiH KU3HH;

KakKk
KakK

ouocucreMy UM JKOCHCTEMY;

0COOBINA

CTPYKTYPHBII

YpOBEHb
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O6o0maromuii ypok 1mo TeMe «Y 4eHr
ouocdepe»

20 T'unoTe3bl MPOUCXOXKICHUS

BCIICCTBA HA 3emiie

0

Ha3bIBaTh ATallbl CTAHOBJIEHUS M pa3BUTHs OMochepbl B UCTOPUM 3eMIIM;
packpeiBaTh ocobeHHoctn yuyeHus B. WM. Bepnaackoro o Ouocdepe;
OOBSICHATh MPOMCXOXKIEHUE U POJIb KHMBOI'O BEILECTBA B CYLIECTBOBAaHUU
ounochepsr;

OOBSICHATH CYIIHOCTh KPYTOBOPOTA BEILIECTB U MOTOKA SHEPTHH B Onocdepe;
XapaKkTepu30BaTh M CPABHUBATH TUIIOTE3bl TPOUCXOXKJIEHHUS JKU3HU Ha
3emie;

PacKpbIBaTh CYIIHOCTH YBOJIIONUHN OHOC(hEphl U HA3bIBATh €€ JTAIlbI;
aHATM3UPOBATH U OOBSICHATH POJIb YEIOBEKa KakK (haKTopa pa3BUTHS
ouochepsr;

Ha3plBaTh M XapaKTepU30BaThb CpeAbl JKU3HM Ha 3emiie Kak YCIIOBHS
0o0UTaHUSI OPraHNU3MOB;

ONpeNeNiATh M KIacCU(UIMPOBATH 3KOJIOTMYECKHE (aKTOPbl  Cpelibl
0OUTaHUs )KUBBIX OPTaHU3MOB;

aHAJIM3UPOBATh U OLICHMBaTh BKiIaa B. 1. BepHaackoro B pa3BUTHE HAyKH O
3emMJie U B €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA;

NPUMEHSTh METalmpeMETHbIE YMEHHUS aHAJIM3UPOBaTh, CPABHHUBATH,
00001maTe, JenaTh BBIBOJBI W 3aKIIOYEHUS, I0Jb30BaThCs AamlmapaTom
OPUEHTUPOBKU y4eOHUKA,;

NPUMEHATh  YMEHHUS  CaMOCTOATENBHO  HAXOAWUTh  OMOJOTMYECKYIO
nHGOPMAIIMIO B Pa3HbIX UCTOYHMKAX (T€KcTe yyeOHUKa, JOMOJHUTENbHOM
JUTEeparype, UHTEpHEeT-pecypcax).

T'ema 4. [Ipoucxoxaenne :KUBOro BemecTna. (8 yacon)

KHUBOTO XapaKTepI/ISOBaTL IMPOUCXOKACHUEC KU3HU COTIIACHO UACAIIMCTUICCKOMY

BO33pCHUIO,
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CoBpemMeHHbIE TUIIOTE3bI
BO3HUKHOBEHUS KU3HU

[IpenbicTopHsi MPOUCXOXKICHUS )KUBOTO Ha
3emiie

OU3NKO—XUMHUYECKas 3BOJIOLUS TIAHETHI
3emuts

Dranbl BOSHUKHOBEHUS KU3HU Ha 3emiie
buonoruueckas IBOJIIOLIMSL B
pazBuTUU OMoChepbl

XpOHOJIOTHSI pa3BUTHSI XKU3HHU Ha 3emiie
O06o0mmamul ypok 110 TeMe:
«IIpoucxoxxaeHue KUBOTO Ha 3eMJIE»

pa3nuyaTh BO33PEHMS YUEHBIX-MATEPHAIMCTOB — CTOPOHHUKOB OMOTreHe3a
u abuoreHesa;

Ha3bIBATh MMEHAa  €CTECTBOMCIIBITATEIIEH, ONPOBEPIIINX 1791 (S%)
caMonpou3BoJIbHOTO 3apoxacHus xu3Hu (O. Penu, M. M. TepexoBckuii,
JI. Tlacrtep), wu MIPOBE/ICHHBIE 3KCHEPUMEHTBHI;

AHAIIM3UPOBATh W OLCHHUBATHL THUIIOTE3bl IMAHCIIEPMHHU W CTAIHOHAPHOI'O

OIUCHIBATh UMHU
coctosiHusi. OOBSCHATH OCHOBHBIC TOJOXEHHUS COBPEMEHHBIX THIIOTE3 O
npoucxoxaeHuu xxu3nu (A. U. Onapuna u JIx. Xonzaeitna),
Ha3bIBaTh SKCIEPUMEHTHI, JIOKA3bIBAIOIIUE BO3MOXXHOCTh BO3HHKHOBEHHS
OpPraHUYECKUX COEIMHEHUH B YCIOBUSIX EPBOOBITHON 3emiy;
OOBSACHATH poOJib OMOJIOTUH B (POPMHPOBAHMH HAYYHOTO MHUPOBO33PEHUS,
BKJIaa OuoJorMyeckux Teopuid B (HOpMUpPOBAHHE COBPEMEHHOU
€CTeCTBEHHOHAY4YHOH KapTHHbBI MUPa;
CpaBHUBATh M TMOSICHATH 3aKOHOMEPHOCTH DPa3BUTHSA XU3HH Ha IUIAHETE,
WUTIOCTPUPOBATH MTPOLECCHl KOHKPETHBIMU IPUMEPaMU;
CpaBHUBATh Pa3HbIC OMOJOTHYECKUE OOBEKTHI M SIBICHUS, HAXOIUTh Y HUX
YepThl CXOJICTBA U PA3IUYUHS;
OIMCBIBATh U XapaKTE€PU30BaTh NPUPOAHBIE SBJICHUS B IIEPUO]] CTAHOBIICHHS
IUIAHETHI 3eMJIS;
yCTaHaBJIMBATh B3aUMOCBSI3U MEKIY COCTOSHUEM CPE/Ibl U SBOJIIOLIMEH
reocdep MOJIOAOH MIaHeThl; paboTaTh C pa3HBIMU HCTOYHUKAMHU
Ouosiornyeckoil MHGopMalMK: HaX0AUTh OMOJIOTMYECKYI0 HH(POPMALIUIO B
Pa3IMYHBIX HCTOYHUKAX; AaHAIU3UPOBATh TE€OXPOHOJOTHMUYECKHUE

TTAHHEIE, BBIWICHSTH MPEICTABUTEIICH KUBOTO, XapaKTEPHBIX

JUISL pa3HBIX 3p.
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Tema 5. buocdepa kak riodaabHasi ouocucrema. (6 4acon)

buocdepa kak rmobanbpHas OnocrcreMa u Onpenensitb CyIIECTBEHHbIE TNPU3HAKH OHOJOTHYECKHMX OOBEKTOB U
HKOCHCTEMA MPOLIECCOB, COBEPLIAIONINXCA B JKUBOM MPHUPOJE HA Pa3HBIX YPOBHSIX
Kpyrosoport BeriectB B 6uocdepe. OpraHu3alK KU3HHU; CPABHUBATh MEXAY cOOOM MOHATUSA «OHOCHCTEMa» U

[IpuMepsl KPyroBOPOTa BEMIECTB B OMOChepe «OKOCHCTEMA»; IPUBOJMTHL JIOKA3aTENbCTBA (AapryMeHTallMs) €IWHCTBA
[IprMepsI KPyroBOpOTa BELIECTB B OMocdepe KUBOM U HEXMBOM IPUPOJBI, B3AUMOCBA3E€H OPraHU3MOB U OKPYKAIOILCH
MexaHu3M yCTORUUBOCTH OUOCHEPHI cpenbl, HEOOXOIUMOCTU COXPAaHEHUS MHOrooOpasus BUAOB U IKOCUCTEM

06061113}01111/1171 YPOK II0 TEME: «EI/IOC(I)Cpa Kak AJII YCTOI\/JI‘-II/IBOCTI/I 61/100(1)ep1>1; XapaKTCpPU30BaTh MPU3HAKU YCTOfIqHBOCTH
rII00IbHAS OHOCUCTEMAY ounochepsl, OOBICHITH MEXaHU3MBI YCTOWIHMBOCTH OHOC(hEpHI.

[EEN

N
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VYcnoBus KU3HU Ha 3emiie

Dkojorudeckue (pakTopsl U UX 3HAYCHHE
YenoBek Kak )UTeIb Onochepsl

YenoBek Kak XKHUTEIb OHOChEpBbI.

JL.P. Ne3 «YcnoBus xu3HH B OHochepe»
Ocobennoctu OUOChHEpPHOTO YPOBHS KHUBOM
MaTEpUU U €ro Pojb B 0OECIEYEHUH KU3HU
Ha 3emiie

B3auMoOTHOIIIEHUST YelloBeKa W TPUPOMIBI
KaK (hakTop pa3Butus onocheps
O6o6maromuii  ypok 1o Teme: «YCIIOBUs
KHU3HU B Orochepe»

Tema 6. YcaoBus xu3Hu B Onocgepe. (7 yacon)

BbIsBiATE npHCIIOCOOMTENbHBIE IPU3HAKM OPraHU3MOB, OOWUTAIOIIMX B
YCIOBUAX OIPENENEHHON Cpelbl JKU3HU, M OOBACHATh HUX 3HAYCHHUE;
CPaBHUBATh pa3IM4YHbIe OOBEKTHI U SIBICHUS MPUPOJIbl, HAXOAUTh UX 00IIHe
CBOMCTBA, 3aKOHOMEPHOCTHU Pa3BUTHUS, (HOPMYIUPOBATH BBIBOJBI; HAXOAUTh
Ouosiornyeckyro HMH(GOpPMALMI0 B  PA3IUYHBIX MCTOYHHKAX (TEKcTe
y4yeOHHKa, JIONMOJIHUTEIbHOW JIUTEpaType, CIPABOYHMKAX, CJIOBapsX,
MHTEpHET-pecypcax); aHaJu3upoBaTh W  OLEHUBATh HMH(OPMAIHIO,
npeoOpa3oBbIBaTh €€ M3 OJHOH (QOpPMBI B  JPYTyIO;  BBISBISTH
MPUCIIOCOOUTENbHBIE TPU3HAKM OPTaHW3MOB, OOWMTAIOUIMX B YCIOBHUSX
OTIPENICNICHHON Cpelbl JKU3HHU, W OOBACHATh HMX 3HAYCHHE; MPOBOAHTH
aHAJIM3 U OLEHKY IJI0OAJbHBIX SKOJOIMYECKHX IpoOJeM U MyTed uX
pelleHus, MOCIEACTBUM AHTPOIOI€HHON MAEATEIbHOCTH B OKpYXKaroulleH
cpelie, Ype3BbIYaliHbIX CUTYaLUH MPUPOAHOIO U TEXHOICHHOI'O XapakTepa,
Ouosornyeckoil WHGOpPMANWK, MOTYy4aeMOH U3 pa3HBIX HCTOYHHUKOB;
XapaKTepu30BaTh  YPOBHEBYKD  OpraHU3allUl0  XUBOM  IPHUPOJBI,
OTJIMYUTEIbHBIE TPU3HAKU TJ100AJbHON OMOCHCTEMBI UM 3KOCHCTEMBl —
O6uochepsl; BBIABIATh NPUYMHHO-CIEJCTBEHHBIE CBSI3M, CpaBHHUBATb
pa3nuyHble SBJIEHUS NPUPOABI, HAXOAUTh MX OOIIME 3aKOHOMEPHOCTH,
paznuuus, GOpMyIHPOBATH BBIBOIBI.

Pa3znean III. buoreoneHornyecknii ypoBeHb OpraHmsanum xu3Hu. (27 4vacos) Tema 7.
IIpuponHoe coodmecTBO Kak OMOreoneHo3 u 3kocucrema. (17 yacon)

buoreorienos Kak  OwocucTeMa H
JKOCHCTEMA
Konnemms 3K0CHCTEMBI
[Ipupoanoe cooOIIecTBO B
KOHIIENIINY OHOTre0IeH03a
Jlpyrue xapakTepucTUKH OMOTeOIeH03a

XapakTepu30BaTh CTPOECHHE U CBOMCTBA OMOT€0IIeH03a KaK MPUPOJAHOTO
SIBJICHMS,;

OTIpeEIsATh OMOTe0IEH03 KaK OMOCUCTEMY U SKOCUCTEMY;

pPacKpbIBaTh YU€HHE O OMOTEOIIeHO3€e U 00 IKOCUCTEME;

Ha3blBaTh OCHOBHBIE CBOICTBA U 3HAu€HHE OHMOIreOIEHOTHYECKOTrO

N e
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Tpoduueckast CTPYKTypa
OuroreoreHo3a (IKOCUCTEMBI)

DKOJIOTUYECKHE TTUPAMHUJIBI YHCEIT

Crpoenue 6uoreorieHo3a (IKOCHCTEMBI)
DKOJIOTUYECKHE HUIIU B OMOTEOIICHO3E
CoBMecTHas )KU3Hb BUJIOB B OMOT€OIIeHO3aX
[TpucniocoOneHuss OpraHU3MOB K COBMECTHOM
KHU3HHU B OMOTEOIICHO3aX

CTPYKTYPHOTO YypPOBHS OpraHH3alMM JKUBOM MATEpUUM B IPHUPOJE;
PacKphIBaTh CTPYKTYPY U CTPOCHUE OMOTEOLIEH03a;

XapaKTepu30BaTh 3HAYCHHUE SPYCHOTO CTPOCHHs OMOTeOIeHO03a; OOBICHSITD
OCHOBHBIE =~ MEXaHU3Mbl YCTOMYMBOCTH  OHOT€OIEHO3a; CpaBHUBATH
YCTOWUYMBOCTh €CTECTBEHHBIX IKOCUCTEM C arpO3KOCUCTEMAMU;

OOBSICHSITE POJIb OUOTEOLICHO30B B JBOJIOLMH JKUBBIX OPraHU3MOB;
pacKpbIBaTh MPOIIECC CMEHBI OMOTEOIICHO30B, HA3bIBaTh MPUUYMUHBI CMEHBI,
XapaKTEPU30BATh OHATUE «CYKLIECCUS;

N
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JLP.Ne4  «IIpucnocobsieHusi OpPraHu3MOB K
COBMECTHON JKM3HM B  OHOTeoIeHO3aX»
(Mcnosab30Banue o000pyaoBaHWEe IeHTPa
«Touka pocra)

VYcnoBus ycToH4MBOCTH OMOT€0LIEHO30B

JI.P.  Ne5 «CBoiicTBa 3KOCHUCTEM»
(Mcnosab30oBanue o000pya0BaHWE IeHTPaA
«Touka pocra)

3apokIeHue U CMeHa OMOTeOIEHO30B
CyTO4YHBIC W CE30HHBIC U3MEHEHUS
OHMOreoLeHO30B

buoreoneno3  kak  0coOblii  ypOBEHBb
OpraHH3aINH KU3HU

O6o6maromuii ypok no teme: «lIpupogHoe
COOOIIIECTBO KakK OHOreoEeHO03 u
9KOCHCTEMAY

CpaBHUBATh I[EPUOJNYECKHE M3MEHEHHS M CMEHY OHOTreOIeHO30B;
OTIpeNIeNIATh U KiIacCu(pULIMpPOBaTh pa3HOOOpa3re OMOreoeH030B Ha 3eMiie;
CpaBHH OWOCHCTEMBl OHOreoneHo3a u Ouochepsr;

COCTaBJIATH CXEMBI IIeNeH NUTaHUS B DSKOCHCTEMAXx;

AHTPOIIOTEHHBIC U3MEHEHUS B OMOre0IeHO3aX;

000CHOBaTh COOCTBEHHYIO IO3HLHUIO IO OTHOIICHHUIO K 3KOJIOTHYECKUM
npo0eMaM U MOBEJCHUIO B IPUPOJE;

NPUMEHSATh METAlpPEIMETHBIE  YMCHUS MOJIb30BATHCS AIApaTOM
OPHEHTHPOBKHU Y4E€OHUKA;

MPOSIBISITH KOMMYHHKATHBHbBIE KOMIIETEHTHOCTH ITPU COBMECTHOM paboTe ¢
COyYEHHKaMH B MAJIOH TpyTIIie, B ape, B TUCKYCCUU.

Tema 8. Muorooopasue 6uoreoneno3oB u ux 3Hauenue. (10 yacon)

MHoroo6pa3ue 61oreoneH030B (IKOCUCTEM)

MHorooOpasue 6HOreoeH030B CYIN

HckyccTBeHHBIN OMOT€01EHO03 - arpOIeHO3
JLP.  Ne6  «OueHka  3KOJIOTHYECKOTO
COCTOSIHUSI TEPPUTOPHH, MPHIIETAIOMIeH K
mkone» (Mcnosb3oBanue o0opyaoBaHHue
nenTpa «Touka pocra)

Coxpanenue pa3zHooOpaszus
OHMOreoleH030B
Coxpanenue pa3zHooOpaszus

XapakTepu3oBaTh OCOOEHHOCTH CBOMCTB BOJIHBIX 3KOCHCTEM, CPAaBHHBATh
MOPCKHE U MNPECHOBOAHBIE SKOCHUCTEMBI, OOBSCHATH POJIb IUIAHKTOHA U
OeHroca B THAPOIKOCUCTEME, BBIACIATH CYHICCTBCHHBIC IMPU3HAKU
U3y4aeMbIX OMOJIOTHUECKUX OOBEKTOB M SIBICHHM, BBISBIIATh MPU3HAKU UX
CXOJCTBA U pa3jinuus, 0OBSICHITH UX IMPUYUHBI,

AHAJIM3UPOBATh, CpaBHHUBATL W OLOCHUBATH 3HAUCHUC MHOFOO6paSI/I$[
€CTECTBEHHBIX OHOTreOoleHO30B MJsi Ouocepsbl M UeIOBEYECTBA; J1aBaTh
OLIEHKY pPOJIM YeJOBEKa B CYIIECTBOBAaHMH arpoOHMOIEHO03a, CPaBHHUBATH
arpoOMOIIEHO3 C €CTECTBEHHBIM OHOTEOIEHO30M; OOBSCHATH POJb
Ouosoru ISl TIPAKTUYECKOW JICSITENIBHOCTH JIIOJAEH W ONPEAeATh

N



OHMOreOI€eHO30B

64  Ilpupomornonab30BaHHE B HCTOPHH
YeJ0Be4ecTBa
65 Dkojoruueckue 3aKOHBI

IIPUPOIONOIB30BAHUS

COOCTBEHHYIO MO3UIIMIO M0 PEHICHUIO 3KOJOTHYECKUX MPoOieM; CYITHOCTh
9KOJIOTHYECKUX 3aKOHOB, OI[CHHBATh MPOTUBOPEUNE, BO3HUKAIOIIEE MEXITY
MOTPEOHOCTSAMU YeJIOBEKa U PECYypCamMu MPUPOIbL.
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O6o0mammuid ypok 1o

«buoreonenoruyeckuii

TeMe:

«MHuoroo0Opasue OMOTeO01IEHO30B u
UX 3HaUYCHUE»

KonTponbnas pabora no teme

YPOBEHb

OpraHu3anuu KU3HU»

Pazpen 1V. IlonyasinuoHHO — BH/I0BOM YpOBeHb ku3HHU. (35 yaca) Tema 9. Bua n

Bun, ero kpurepuu u CTpyKTypa

Bupn, ero xpurepun u crpykrypa JI.P.Ne7
«XapaKTEepUCTUKA BUIA»
[Tonynsanus kak ¢popma CyliecTBOBaHHsI BUJa

[Tonynsauus- cTpyKTypHas €qMHULA BUA
[TonynAnys Kak CTPyKTYPHBIA KOMIIOHEHT
OnoreoreHos3a
[Tomynsanus Kak OCHOBHAs €AMHULIA
9BOJIIOLIMU
Mukpo3Boronus 1 (pakTopbl IBOJIIOLUU
JBrwxymuin u HAIPABJISAOLINI
(baxTop 3BONIIOLUU
®DopMBbI €CTECTBEHHOT'0 0TOOpa
HckyccTBeHHBIE 0OTOOp M ero posib B
YBEIMYEHUHN OHMOJIOTHYECKOr0 pazHooOpa3us
BugoB Ha 3emue. JIL.P.Ne®8 «3Hauenue
HCKYCCTBEHHOI'O OTOOpa»
BunooOpa3oBanue - mpouecc yBETMYCHHS
BHJIOB Ha 3emiie

BU000pa3oBanue. (12 yacos)

OmpenensiTe MOHATHE «BHI»; XapaKTEPU30BaTh KPUTEPUH BHUIA H €r0
CBOMCTBa Kak OMOCHCTEMBI; BBIBIATH W CPAaBHUBATH CBOWCTBA pa3sHBIX
BUJIOB OJHOTO pOAAa Ha TMpPHMEPaX OPraHU3MOB CBOEH MECTHOCTH;
OOBSACHATH 3HAYCHHUE PENPONYKTUBHOTO KPHUTEPUS B  COXPAHEHHH
TEHETHYECKUX CBOWMCTB BHUJA; AHAIM3UPOBATh W OLEHHBATH IPHYUHEI
NOJUTUIMYHOCTU BUJA; XapaKTePH30BaTh MOMYISLUI0 KaK CTPYKTYPHYIO
eIMHMIly BHJA; JenaTh HAOJIONEHHS B XOJE€ BBINOJIHEHHUS J1aOOpaTOPHOU
paboThl ¢ repbapuemM, )KUBBIMA KOMHATHBIMH PACTCHUSIMH U KOJUICKIUSMH
KYKOB; (DMKCHPOBaTb M OOCYKIAaTh pPE3yJIbTaTbl HaONIOJCHUH, JenaTh
BBIBOJIBI;  ONPEJENATh  IOHSATHE  <IIOMYJSIIHA»,  XapaKTepH30BaTh
MOMYJISIIINIO KaK OMOCUCTEMY; Ha3bIBaTh OCOOEHHOCTH I'PYIIIOBOT0 Crocoba
KHU3HU ocoOeit B MOy U, OOBICHSATH IIOHATHUSA (GKHU3HECHHOC
MIPOCTPAHCTBO MONYJIAOUNY, «HIHUCICHHOCTH MONYIAOUN», «IIJIOTHOCTH
MOITYJIAUN ), AHAJIN3UPOBATH n OILICHUBATh q)YHKIII/IOHaJ'IBHO-
HHEPreTUYECKYI0 POJIb TOMYJSIMA KaK KOMIIOHEHTa OWoreoneHo3a Ha
KOHKPETHBIX TIPUMepax BHIOB CBOCH MECTHOCTH; PaCKPHIBATh OCOOCHHOCTH
MOMmyJIAUU KakK TeHeTHYEeCKOM CHUCTEMBI, OOBICHSTH TCPMHHBI «00065»,
«TEHOTHUII», «T€HO(OH»; aHANN3UPOBATh U OOBSICHATH MHKPOIBOIIOIHIO
KakK Ipouecc HN3MCHCHUA FCHO(bOH)Ia MOomyJjianuuu, OIMMUCBIBATH BHIABI I10
MOP(OJIOTHIECKOMY KPUTEPHUIO; BBISBIATH apoMOpGhO3bl M MIAHOATANI TAIIAN
y paCTeHI/Iﬁ H )XMBOTHBIX; CPaBHUBATH
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Oo6o0maromuii ypok 1o Teme: Bun u
BH1000pa3oBaHUE

(hopMBI €CTECTBEHHOTO OTOOpa, CIOCOOBI BHI000pa3oBaHMs; OOBICHSTH
MpoIiecC TMOSBICHUS HOBBIX BHUIOB (BHUI000pa30BaHUE); XapaKTepU30BaATh
BUJ W TIONYJSIHMIO KaKk OMOCUCTEMBI, ONPEACIATh TMOMYJISIHI0 Kak
TCHETUYECKYI0 CHCTEMY W KaK CIMHHIY SBOJIIOIMHU; aHAIM3UPOBaTh H
OLICHUBATh POJIb MOIYJSIIUN B MPOIECCE IBOIIONUHN; OOBSICHATh 3HAYCHUE
TeTePOreHHOCTH TPUPOIHBIX TOMYJISIIMIA BU/IA; XapaKTEPU30BaTh CYIIIHOCTh
MUKPOABOJIOINH;, aHAIM3UPOBAaTh W OLEHUBATH POJIb DBOJOIIMOHHBIX
(dakTOpOB B TpoleccaX MHUKPOIBOJIONUHU; MOJCIUPOBATh MPOIECCHI
MUKPOAIBOJIOIMK B 3aBHCUMOCTH OT YCJIIOBHH CYIICCTBOBAHMS TOMYJIISIIIUNA
BUJIA; BBISBIISITh W aHAIM3MPOBATH NMPUYMHBI 00pa30BaHUS HOBOTO BUJA;
pa3nuyath M XapakTepu3oBaTh Treorpaduyeckwii W OMOJOTHYCCKHMA
croco0bl 00pa30oBaHMs HOBBIX BHJOB; TPUBOJIUTH HPUMEPHI BBIMEPIINX
BHUJIOB M HaXOJSALIUXCS IOJ] YIPO30W BBIMUpaHUS; HA3bIBAaTh U OOBACHITH
IIPUYUHBI BBIMUPAHWUA BUIOB.

Tema 10. IIpoucxoskaeHue U 3Tanbl IBOJIOIHUHA YeI0BeKa. (7 4acoB)

[IponcxoxaeHue yenoBeka

Hcropus cranosnenus Buna Homo sapiens
Oco6eHHOCTH 3BONIOIMU YETIOBEKa

YenoBek KaKk YHUKAIbHBIN BUJT dKUBOM
MIPUPOJIBI

Pacel ® rUIOTE3BI HX NPOMCXOKIACHUS
(Mcnmoab3oBanue 000pyaoBaHMe ILEHTPA
«Touka pocra)

[Taneonutuueckne HaXOAKUW Ha TEPPUTOPUU
Poccun (McnmoJsb3oBanue o0opyaoBaHue
nenrpa «Touka pocra)

XapaKTepI/ISOBaTB OCOOEHHOCTH M DTaImbl IMPOUCXOKACHHUS YHUKAJIBHOI'O
BHJa Ha 3emne — YemoBek paSYMHBIﬁ; onpeacsitTb MCCTO 4YCIOBCKA B
CUCTCMC JKHUMBOI'O MHpA;, aHAJIUM3UPOBATL W CpaBHUBATb THUIIOTC3bI O
MNPOUCXOKIACHUN YCJIOBCKA COBPEMCHHOI'O BHI4; AHAJIMU3UPOBATH POJIb
MHUKPOIBOJJIOLIUHA KAK MCXaHH3Ma AaHTPOIIOI'CHE3d; HAa3blBATb PAHHUX
MMPpEAKOB YCIIOBCKA; BBIABIIATE CXOACTBO U PA3JINYHNA YCIIOBCKA U JKUBOTHBIX;
Ha3bIBaTh OCHOBHBIC cTaaun nmponecca CTaHOBJICHUA YCJIO0BCKa

COBPEMEHHOI0  THUMA;  Ha3blBaTh  MPOTPECCHUBHBIE  OCOOEHHOCTH
npencraButened Buaa UYenoBeK pazyMHBIM 1O CpPaBHEHUIO C JPYTMMH
MIPEICTaBUTENSIMU pona Yenosek; XapaKTepu30BaTh o011yI0

3aKOHOMCPHOCTb OJBOJIOIMKU YCIIOBCKA, 00BACHATH MIPUYUHBI 3BOJIFOIIUU

N
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O6o0maromuii YpPOK o TeMe: BHJIOB M YEJIOBEKA, EIMHCTBO YEJIOBEUCCKUX Pac; pacKphIBaTh OCOOCHHOCTH
[IpoucxoxaeHne W 3Tambl  SBOJIONHMH W 3HAYCHHUE MOMYJISIMOHHO-BHUIOBOTO CTPYKTYPHOTO YPOBHSI OpraHU3aIlMH
YeJIoBeKa JKUBOW MaTEPHH; apTyMEHTHUPOBATh CBOIO TOYKY 3PECHHS B XOJI€ JUCKYCCUHU
110 00CYKJICHHUIO TIPOOIEMBI COXPaHEHHUSI IIPUPOIHBIX BHIOB.
Tema 11. Yuenue 00 3Bo1I01IMH U ero 3HaYeHHe. (10 yacoB)

Hctopust pa3BUTHS SBOJIOIMOHHBIX UICH XapakTepu3oBaTh OCHOBHBIE ujeu 3BosronnoHHor Teopur XK.b. Jlamapka,
OomtonuonHas teopus Y.JlapBuHa u ee BBISIBIIATH  OIIMOOYHBIC TPEJCTABICHUS TAHHOTO YYEHOTO M OOBSCHSTH
3HA4YCHHUC MIPUYMHBI UX BO3HUKHOBEHHS; XapaKTEPU30BaATh HBOJIIOLIUOHHYIO TEOPHUIO

CoBpeMEHHOE yYCHHE 00 dBOJIOLHH Y. JlapBuHa; u3naraTb UCTOPUIO PA3BUTHS SBOJIOIMOHHBIX UJIEH;
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JlokazaTenbCcTBa 3BOJIIOLUM KUBOU MPUPOIBI
(Mcnosb30BaHue 000pya0BaHHME LIEHTPA
«Touka pocra)

OCHOBHBIE HaITpaBJICHUS 3BOJTIOIUN

JLP.Ne9  «BwbisiBnenne  apoMoppo30B H
UIMO0aJaNTalui Yy OPraHu3MOBY

(Mcnosab30oBanue o000pya0BaHWE IeHTPaA
«Touka pocra)

OcHOBHBIE 3aKOHOMEPHOCTH U PE3yJIbTaThI
3BOJIIOLIMU

Cucrema >KMBBIX OPTaHHU3MOB KakK pe3yJbTaT
Ipoliecca 3BOJIIOLNH Ha 3emiie

Hogas cucrema oprannueckoro Mmupa
OcoOeHHOCTH TOMYMSALUOHHO — BHIOBOTO
YPOBHS )KM3HU

OOBSCHATH CYHIHOCTh COBPEMEHHOH TEOpHM SBOJIOIMH; YCTaHABJIMBATh
JBUKYIIME CHIIBI SBOJIIOINH, €€ MyTH U HaIlpaBJICHUS; Ha3bIBaTh OCHOBHBIE
3aKOHOMEPHOCTH U pPe3yJbTaThl 3BOJIOLUU; XapaKTepPU30BaThb CHUCTEMY
KUBBIX OPTaHU3MOB KaK pe3yJIbTaT 3BOJIOLUU Ha 3emiie; XapaKTepu30BaTh
ycnoBus nosiBinenus reopun Y. JlapuHa, 3HaU€HHE SBOIOIIMOHHON TEOpUH
Y. JapBuHa B HayKe; aHAJIM3UPOBaTh M OICHMBATH BKJIAJl PAa3IUYHBIX
obOnacreid OuosOrMM B CO3JaHHE COBPEMEHHOW TEOPHUU HSBOJIOIUH,
XapaKTepu30BaTh 3HAUEHUE COBPEMEHHON TEOPUU HBOJIOLUU; OOBICHSITH
poiib M BKJIAJ OWOJIOTMYECKUX TEOpud B (POPMHUPOBAHUE COBPEMEHHOMN
€CTECTBEHHOHAYyYHOW KapTHUHBI MHpa; OOBSICHATH pOJIb 3HAHUN 00
OCHOBHBIX HAINpaBJICHHUIX 3BOJIOUUU B (DOPMHPOBAHUHM KApTUHBI MHUPA;
XapaKkTepu30BaTh  3aKOHOMEPHOCTH  3BOJIOLUH,  OOBACHATH  POJIb
€CTECTBEHHOI'0 O0TOOpa B IpoLeccax 3BOJIIOLMH, NPUBOJUTH IMPUMEPHI
MPOTPECCUBHOTO YCIOKHEHUST (DOPM JKU3HHU; XapaKTepU30BATh KPYITHBIC
IpyHIbl 3YKapHOT; ONpPEAEATh CYIIECTBEHHbIE NPU3HAKU MOMYJISIUOHHO-
BUJIOBOTO YpPOBHSl OpraHM3alluy >KM3HHU, XapaKTepU30BaThb KOMIIOHEHTBI,
MIPOLIECChl, OpPraHM3alMI0 U 3HAYEHHE JAHHOTO CTPYKTYPHOI'O YpOBHS
KU3HU.

Tema 12. CoxpaneHue OMopa3Ho00pa3us — HACYLHAsA 3a1a4a YejioBedecTBa. (6 4acoB).

3HavYeHHE U3YUYCHUS TTOMYIISIIIUI U BUIOB
I'enodona u oxpana BUIOB

[IpoGnema  yTpatsl OMOJIOTHYECKOTO
pa3zHooOpasus

Bcemupnas ctpaTterus oXpaHbl IPUPOIBI
BHJIOB

O6o0maromuii YpPOK TIO TeMme
[TonynsaurnoHHO-BUAOBOM YPOBEHB
OpraHu3alyy KU3HU.

Pemate 3amaun oXpaHbl MPUPOMBI MPU OOIIEHUU C OKPYXKAIOIIEH Cpenou,
HCIIOJIB30BaTh HpI/IO6peTeHHI)IC 3HaHUA ©W YMCHHA IIO0 Onosornu B
HpaKTI/ILIeCKOI\/'I JCATCIIBHOCTH H HOBCGZ[HGBHOI\/’I JKHU3HH, XapaKTCPU30BaATh
IIOHATHUC «yCTOI\/’I‘II/IBOG Pa3sBUTHEC», CPABHUBATH MOHATHA «PCAKHUE BUIALD U
«rcye3arolue BUAb»; 00bSICHITH 3HaueHue KpacHol KHUTH.

[EEN



102 3akaroYMTENbHBIN YPOK.



TemaTnueckuii mnaH kypea 11 kinacca 102 yaca (3 yaca B Heziemno)

Ne ni/m HanmeHnoBanue TemMbl KoJu-Bo yacos
1 Opranu3MeHHbIi YPOBEeHb OPTraHU3alUH KU3HI 474
1.1. XKuBoii opranusm Kak OMOJIOTHYECKasi CUCTEMA 94
1.2. Pa3mMHOXeHUE U pa3BUTHE OPraHU3MOB 54
1.3. OcHOBHBIE 3aKOHOMEPHOCTH HACJICIOBAaHUS MPU3HAKOB 124
1.4. OcHOBHBIE 3aKOHOMEPHOCTH U3MEHYUBOCTH 8u
1.5. Cenekuusi 1 OMOTEXHOJIOTHS HA CITYK0€ YelloBeKa 64
1.6. LapctBo Bupycsl, ero paznooOpasue 1 3HaUCHUE Ta
2 KiieTounblii ypoBeHb OPraHU3alMu KU3HU 264
2.1. CtpoeHue Xx1BOM KIETKU 164
2.2. Ilpotiecchl )KU3HEEATETLHOCTH KIETKU 104
3 MoJiekyasipHbIi YPOBEHb NPOSIBJICHHUSA KU3HHU 294
3.1. MouieKymsIpHBIil COCTaB KUBBIX KJIETOK 129
3.2. XuMu4ecKue npouecchl B MOJIEKYJISIPHBIX CUCTEMaX 134
3.3. Bpems 3K0510ruyecKoil KyJabTyphl 4q
JlabGopaTopHbie padoThI
Ne Ha3Banue padoTn1 Bupj nesareabHocTH
padoThI
JTIp1 «CBOMCTBA KUBBIX OPraHU3MOBY. [Tapnsie: JI.p.- caMocTosITENbHAS UCCIIEI0BATENbCKAS IEITEIBHOCTD C TPUMEHEHUEM
MHTEPHET — PECYPCOB.
J/p2 «MoauduxanmoHHas U3MEHUYUBOCTHY. [Tapubie: Jl.p.- caMocTOSITENbHAA HCCIEIOBATENIBCKAS NIESITEIBHOCTh ¢ MPUMEHEHUEM
MHTEPHET — PECYPCOB.
J/p 3 «BupycHblie 3a001€BaHUs PACTECHUI». [Tapubie: Jl.p.- caMocTOSITENbHAA HCCIEIOBATENIBCKAS NIESITEIBHOCTh ¢ MPUMEHEHUEM

UHTEPHET — PECYpPCOB.




Jp 4 «3yuenne MHOrooOpasus B CTpPOSHUU [Tapnsbie: Jl.p.- camocTosTenpHas UCCIEN0BATENbCKAS JEATEIbHOCTh C IMPUMEHEHUEM
KJIETOK». WHTEPHET — PECYpPCOB.
J/p5 «3y4yeHune CBOMCTB KIETKH. [Tapnbie: Jl.p.- camocTosTenbHAas UCCIENOBATENbCKAS JEATEIbHOCTh C IMPUMEHEHUEM
UHTEPHET — PECYpPCOB.
Jp 6 «OpranuyecKkue BeIecTBa KIESTKN. [Tapublie: Jl.p.- camocTosiTeNbHAsE UCCIIENOBATENbCKAs NEATEIbHOCTh C IPUMEHEHUEM
MHTEPHET — PECYPCOB.
Jp7 «DepmeHTaTUBHBIE TPOLECCHI B KiIeTKe». | [lapHbie: JI.p.- camocTosTENbHAs HCCIENOBATENbCKAS NESITEIBHOCTh ¢ MPUMEHEHUEM
HMHTEPHET — PECYPCOB.
Kanengapao-remaTnueckoe mianuposanme 11 kiacc
Ne Coaep:xanue yueOHOTo TpeGoBaHus K yPOBHIO NOATOTOBKH YYAIIUXCS. Buj xonTpoas Koa-Bo Hdara
/o MaTepuajia qacoB Ilaan dakr
|. Opranu3meHHblii ypoBeHb KU3HU. (47 4acoB)
Tema 1. ’KuBoii opranusm Kak 0Hosiorudeckasi cucrema. (9 4acon)
1. | Opranusm kak 6uocucrtema. HaspiBath mnpu3Hakm W cBOWCTBAa  OopranmsMa, @OpoHTaiabHasA 1

OTHOCAIIHE €TI0 K ouocucreme. ONUCHIBaThH IIPOLECChI 6606,[[3.

yhpaBieHus! B OMOCUCTEME Beinonuenue
XapakTepHu30BaTh MIPU3HAKH opraHMsma,  3aJaHHi B TETPaAIU C
ompenensomue ero, kak owocucremy. OOBSCHATH | HCIOIB30BAHUCM
OCOOEHHOCTH HEPBHO — T'yMOPAIBHOW pETYNsAlUH B | y4eOHHKa
OopraHu3Mme. BrisaBagaTe POJIb MCXaHU3MOB YIIPaBJICHUA

B CyHIECTBOBAHNH CUCTCMBI



Opranusm Kak OTKpbITas
ouocucTeMa.

[Tpouecchl KU3HEAEATETBHOCTH
OJIHOKJICTOYHBIX OPTaHU3MOB

CBoiicTBa MHOTOKJIETOYHBIX
OpPraHHU3MOB.

HaspiBaTh ~ CTpYKTypHBIE  DJIE€MEHTBI,  OCHOBHBIE
MPOLIECChI, 3HAYEHNE OPTaHU3MEHHOTO YPOBHSI.
OrnuceIBaTh OpraHU3aluIo YPOBHS

XapakTepu30BaTh 0COOEHHOCTU CTPYKTYPHBIX
AJIEMEHTOB OMOCHCTEMBI «OPTraHIU3M», OCHOBHbIE
MPOLIECCH, MpOoTeKaroe B opranuzMe. OObACHATH
OTJIMYUTETIbHBIE CBOMCTBA OpraHU3aluu OMOCUCTEMBI.
BBISBASTH OTIMYMS OPTaHU3MEHHOTO YPOBHS )KU3HHU OT
MONYJISILIMOHHO-BUIOBOTO; aHAITM3UPOBATh
ABOJTIOIIMOHHYIO POJIh OPraHU3MEHHOTO YPOBHSI
Ha3piBaTh OCHOBHBIE ITPOLIECCHI )KU3HEEATEILHOCTH.
OnuceIBaTh MPOLIECCHI KUZHEAEATEIILHOCTH Pa3IMUHbIX
MpeJICTaBUTENeH OJTHOKIETOUYHBIX . OOBACHATH
BIIUSTHUE OKPY>KAIOIIEH cpeibl Ha KU3HEIEATEIbHOCTh
opranu3MoB. [IpuBoAUTH COOCTBEHHBIE TPUMEPHI
MPOTEKAIOLIUX MPOLECCOB KUZHEEATETbHOCTH Y
Pa3IMYHBIX TPOCTEHIINX OPTaHU3MOB, OOUTAIOIINUX B
pa3HbIX cpellax OOUTaHus

Ha3piBaTh OCHOBHBIE TTPOLIECCHI )KU3HEEATETLHOCTH.
OnuceIBaTh MPOIECCHI KUZHEACITEIBHOCTU Pa3INYHbIX
MPEACTABUTENEH MHOTOKJIETOYHBIX. XapaKTepU30BaTh
MIPOTEKaHNE MIPOLECCOB KUZHEOOECTIEUEHUS Y
pa3anuHbIX oprann3MoB OCOOCHHOCTH CTPOCHUS U
(YHKIIMOHUPOBAHUS CUCTEM U OpraHOB . OOBICHATH
BIIMSIHME OKPYKAIOIIEH Cpe/ibl Ha )KU3HEACATENbHOCTD
OpraHU3MOB.

BbIABIIATH CXOACTBA U PA3IMUUS POIIECCOB Y
MPOCTEUIINX ¥ MHOTOKJIETOUHBIX

®poHTaNbHAA
Oecena AHanus
TEeKcTa yuyeOHMKa

Brinosinenue
3a/laHui 110 Tpynmnam
Paccmotpenue
KJIFOUEBBIX MO3ULIUN
TEMBbI

Bremomaaenmne
3aJIaHHM 110 Tpynam
PaccmoTpenue
KIIIOUEBLIX ITO3UIIUN
TEMBI



TpaHcnopT BEIECTB B )KUBOM

OopraHus3me.

CBolicTBa )KMBBIX OPTaHU3MOB.

Cucrema OpraHoB

MHOTI'OKJICTOYHOI'O OpraHnu3ma

Perymsanus IIPOLECCOB
KU3ZHENEATEIIBHOCTU OPraHU3MOB.

OO6o0maromuit ypok 1mo Teme

«Kusoit OpraHu3M
OuoJIOTHYeCcKas CUCTEMAY.

KakK

MHOT'OKJIETOYHBIX XapaKTepU30BaTh TPAHCIIOPT
BEIIIECTB Y IIO3BOHOYHBIX U OECIIO3BOHOUHBIX
YKUBOTHBIX, BHYTPEHHSAA Cpe/la OpraHu3Ma.

Ha3zriBaTh OCHOBHBIE IIPONLECChI JKUBHEACATCIIBHOCTH.
OnuceIBaTh IMPOLECCHI X KUZHEACATCIIBHOCTHU
Pa3IMIHbIX Hpe,I[CTaBI/ITeJIeﬁ MHOT'OKJICTOYHBIX.
XapaKTepI/ISOBaTB IMPOTCKAHUC ITPOLICCCOB
JKM3HeoOecreyeHnust Y pa3JIMYHBIX OPraHU3MOB

Oco0eHHOCTH CTPOCHUA U CI)YHKI_II/IOHI/IpOBaHI/ISI CHUCTEM

1 opranoB. OOBSACHATH BIHMSHHE OKPYXKAIOIIEH CpeIbl
Ha KU3HENIEATEIIbHOCTh OPraHU3MOB. BBISBISTH
CXOJICTBA U PA3IUYMS MPOIECCOB Y MPOCTEHIINX U

Ha3zpiBath CTPOCHUC U (I)YHKI_II/II/I CUCTCM OpPIraHOB
JKHUBOTHBIX U paCTeHI/Iﬁ, OCJI0CTHOCTD
MHOT'OKJICTOYHOI'O OPraHnu3MoOB 1 obOecrnieueHre UX
KHU3HCOACATCIIbHOCTH.

Ha3zpiBaTh crucTEMBI PErymsluyu KU3HEAEATEIBHOCTH
opraHusMa. XapaKTepu30BaTb HEHPOryMOpPAIbHYIO
PETYJIALUIO OPTaHU3MOB.

3HaTh CTPOCHUC U (I)YHKI_II/II/I CUCTCM OpTraHOB
paCTeHI/Iﬁ U JKHUBOTHBIX; pPETYJ/IAIUA TIPOLECCOB
KU3BHCACATCIBHOCTH OPraHUu3MOB, OpPraHU3M KakK
OTKpbITaA 6I/IOCI/ICTCMa, CBOMCTBa OpTraHHu3MOB.

COCTaBJICHHE
OIOPHBIX CXEM II0
TEKCTY y4eOHHUKa.

JlaGopaTopHas
pabota Nel

CamocTosTebHas
paboTa ¢ MOHATUAMHU
Y HAyYHBIMHU
TEpMHUHAMU.

CamocrosiTenbHas
paboTa ¢ MOHATUIMU
Y HAyYHBIMHU
TEPMUHAMH.

buonornueckuit
JOUKTaHT.



10.

11

12

Pasmuoxxenue OpraHnu3MoOB.

OHJ'IO,Z[OTBOpeHI/IC H €Iro 3Ha4CHHUC.

(Mcnonb3oBanmne 000py10Banmne
nentpa «Touka pocra)

I/IHI[I/IBI/II[yaHLHOC pa3BUTHC
MHOT'OKJICTOYHOI'O OpraHu3Ma —
OHTOI'CHE3.

Tema 2. Pa3MHoOkeHUe U pa3BUTHE OPTaHU3MOB. (5 4acoB)

3HaTh O Pa3MHOYKCHUU KaK OCHOBHOM CBOMCTBE BCEX
OpPraHW3MOB; 3MI'0Ta, TaMEThI, OIJIOAOTBOPEHHE, IOJ
Ha3pBaTh THIIBI PAa3MHOKCHHA OPraHU3MOB.
XapakTepr30BaTh OECIIOI0E U TIOJIOBOE PA3MHOXKEHHE
OpraHHU3MOB.

OObscHAT  (QopMBI  Oecrosoro
OpraHU3MOB; MTOJIOBOE PA3MHOXKCHHUE U €r0 3HAUCHHUE.
3HaTh MOHATHE OILUIOJIOTBOPEHUE OPTaHU3MOB.
HasbIBaTh THIIBI OMJIOIOTBOPEHHS OPTaHU3MOB —
Hapy»KHOE U BHyTPECHHEE.

XapakTepr30BaTh MCKYCCTBEHHOE OILIOJJOTBOPECHUE
OpraHU3MOB; JIBOWHOE OILJIOOTBOPEHHE IBETKOBBIX
pacTeHuit

[aBatp onpenenenue repMuHaM. Ha3piBaTh craanmn

OHTOT€HE3a
OnuceiBath SMOpPHOHANIBHBIH epuosa u
nocTAMOpHOHATIBHOE pa3BUTHE pa3IMYHBIX

OpraHu3MOB. XapaKTepu30BaTh J3Talbl U CTATUU
pa3BuTHsI Opranu3MoB. OOBSICHATh OCOOEHHOCTH MX
IIPOTEKAHUS

BBISBASATE OCHOBHBIE PA3IUYUS MEXTY
AMOPHOHANIBHBIM U TOCTAIMOPHUOHAIBHBIM Pa3BUTHEM
MPUBOJUTH COOCTBEHHBIE IPUMEPHI METAaMOP(O30B,
AHAIM3UPYS UX 3HAaYCHHE

Pa3MHOKEHUS

CamocTrosiTenpHas
pabora-
COCTaBJICHUE
OIMOPHBIX CXEM II0
TEKCTY y4eOHHUKa.

CamocrosiTenbHast
paboTa Cc MOHATUAMU
Y Hay4HBIMU
TEPMUHAMH.

@poHTaIbHBIE:

C UCIIOJIb30BaHUEM
UHTEPHET —
peCypcoB.
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Pocrt u pazsutHe opranusma.

O06o0maromuii ypok 1o Teme:
Pa3sMHOXCHHE U pa3BUTHE
OpPTaHW3MOB.

I'enetuka — Hayka O
HaCJICJOBAaHUM  CBOMCTB
OpraHu3MOB.
I'enetuka — Hayka o
HAaCJICI0BAHUU  CBOMCTB
OpPraHU3MOB.

['nbpunonornyeckuii MeTon
UCCIIEI0BAHNS
HACJIEICTBEHHOCTH.

XapakTepu3oBaTh MEPBbIC MPEACTABICHHUS O POCTE U
Pa3BUTUHU OPTaHU3MOB.

3Hath: npedOpMHU3M, STUTEHE3; MPOIIECCHI POCTa U
Pa3BUTHS ’KUBOTHOTO U PACTUTEIHLHOTO OPraHU3MOB.
OOBSHSTH BIUSHUE BHEIIHEH CPE/Ibl HA Pa3BUTHE
opraHusma.

TepMuHbl U TIOHATHS TeMbl <«OKMBOW OpraHuU3M Kak
OuocucTeMa, pa3MHOKEHHUE U PA3BUTHE OPTaHU3MOBY.

3HaTh UCTOPUIO PA3BUTHS HAYKU O HACJIEICTBEHHOCTU
U HU3MCHYMBOCTH OpraHu3MoB. OOBICHATh BKJIA]
PYCCKHUX YYEHBIX B pa3BUTHE T€HETHKHU.

OO060CHOBBIBATh MPAKTUYECKOE 3HAYCHHE MPUMEHEHUS
TeHETUYCCKHUX 3HAHUM.

3HATh UCTOPHUIO PA3BUTHSI HAYKU O HACIEIACTBEHHOCTH
U HM3MEHYMBOCTH OpraHu3MoB. OOBSACHATH BKJIAJ
PYCCKHUX yYEHBIX B pa3BUTHE T€HETHKHU.

OO60CHOBBIBATh MPAKTUYECKOE 3HAYCHUE MPUMEHEHUS
TeHEeTHYSCKUX 3HAHUH.

JlaBaTh onpeneneHre TepMuHaM. 3HaTh OCOOCHHOCTH
THOPUA0TIOTHYECKOTO METO/1a (MITU METOJ
CKpEIIUBAHMUS).

OOBSCHATD MpaBUIIa BEJCHHS T€HETHUYECKUX
HCCIIEIOBaHUIA.

OO0O0CHOBEIBAaTh MaTCpHaJIbHBIC OCHOBBI

CamocrosTenbHas
pabora-
COCTaBJICHUE
OTIOPHBIX CXEM II0
TEKCTYy y4eOHHUKa.

Tema 3. OcHOBHBIE 3AKOHOMEPHOCTH HACJIeI0BAHNS NPU3HAKOB. (12 4acoB)

CamocrosrenbHas
pabora-
COCTaBJICHUE
OTIOPHBIX CXEM I10
TEKCTy yueOHUKa.

CamocrosTensHas
pabora-
COCTaBJIEHHE
OTIOPHBIX CXEM TIO
TEKCTy yueOHUKa.

CamocrosTensHas
pabora-
COCTaBJIEHHE
OTIOPHBIX CXEM IIO
TEKCTy yueOHUKa.
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['eneTnveckue 3aKOHOMEPHOCTH,
OTKpbITHIE I'. Mennenem.
[IpakTuueckas padora Nel.
Pemenue snemMeHTapHBIX 33134 1O
reHeTuke «MoHOTuOpuIHOE
CKpEILMBAaHUEY.

HacnepoBanue npusHakoB npu
JTUTHOPUTHOM M TIOJTUTHOPUTHOM
CKpeIIUBaHUU

HacnegoBanue npu
B3aHMOJICHICTBUM I'€HOB.

HaCJICACTBCHHOCTH.

3uark: ['eHOTHI, (DEHOTHII, TOMO3UTOTA, TE€TEPO3UTOTA,
JIOMUHAHTHBIA  TpPHU3HAK, PEIECCUBHBIM  MpPU3HAK,
ajuIelb, MOHOTHOPHTHOE CKPEITUBAHUE

3HaTh: AUTHOPHUIHOE, TOJIUTHOPHIHOE CKPEIINBAHICE;
aHATM3UpYIOIIee  CKpEeIIMBaHWE; TPETUH  3aKOH
Meunnens

[aBatp onpenenenue repmuHaM Ha3biBaTe BB
B3aMMOJICHCTBUS aJUIENIbHBIX U HEJUIEbHBIX T€HOB.
XapakTepHu30BaTh OCOOCHHOCTH KOJIOMHUHHUPOBAHMUS,
KOMIUIMMEHTAapHOCTH, 3IMCTa3a, MoJIUMEepUn
OOBSICHITH 3aKOHOMEPHOCTH PE3YJIbTaTOB
CKpEINBAHUS

AHanu3upoBaTh  pe3yNbTaThl  CKPELIMBaHUS  IpU
pelIeHnu 3a1au

NunuBunyanbHeIE:
caMOCTOATEIbHAas
padoTa 1o peneHuo
3JIEMEHTapPHBIX
3aJ1a4 110 F'eHETHKE.

OpoHTAIBHBIE:

C MCII0JIL30BAaHUEM
WHTEpPHET —
pecypcoB.

becena
[TpoGnemHbIe 3a1aun
Pemenue 3amau B
TeTpaasx
CaMOCTOSATEIBHO
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I'en u xpomocoMHas Teopust
HacnencTBeHHocTu. [IpakTuueckas
paborta Ne2. Pemenue
AJIEMEHTApHBIX 33/1a4 110 T€HETUKE
«CrenyieHHOe HacIeI0BaHUE.

I'eneruka moja u HacieIOBaHHE,
CIICTIIEHHOE C MIOJIOM.
[Ipaktnueckass  pabora  Ne3.
Pemenne »sneMeHTapHBIX 3a1ad
1o reHeTke «['eHeTuKa monay.

Hacnencrsenusie 001e3H1
YeJIoBEKA.

OTHUYECKHE aCIIEKThI MEIUITUHCKON
T'CHCTHUKU.

[IpakTuueckas padora Ne4.
Pemenne SJICMCHTAPHEBIX 3aJ1a4 IO
T'€HETUKE

3HaTh: TEHOTUII, PEHOTHUII, TOMO3UT0Ta, TETEPO3UTOTA,
JIOMUHAHTHBIN MTPU3HAK, PELIECCUBHbBIN MPU3HAK,
aJienb, CIEIUICHHOE HACIENOBAHUE, JIOKYC.

HaBatp onpenenenue TepMuHaM. MHTEIIEKTyalIbHBIN
YpOBEHb

OnuceIBaTh MPOSIBJICHUE TIOJHOTO U YACTUYHOTO
CLEIUICHUS TPU3HAKOB C M0JIOM. XapaKTepu30BaTh
OCHOBHBI€ MOJIOKEHUSI XPOMOCOMHOM TEOPHUH.
OOBSICHATH BApUAHTHI XPOMOCOMHOT'O OTIO3HABAHMUS
nosna

XapakTepu30BaTh OCOOCHHOCTH UX MPOSBICHUS U
FeHETUYECKHE IPUYUHBI BOSHUKHOBEHHUSA. OOBACHATH
pa3anyrs reHHbIX U XPOMOCOMHBIX 0O0JIE3HEH.
HccenenoBanue pogocioBHON IPUMEHSTh 3HAHUS B
CYKJICHHSIX IIPU PACCMOTPEHUH KYJIbTYPOIOIMYECKUX
npo0aem

HaBate  ompeneneHue  TepmuHaM.  HaswiBaTh
HacJIe/ICTBEHHbIE OO0JIE3HN YeJIOBEKA, KOMIIOHEHTHI
TUYECKUX HOPM ITOBEJCHUS.

3Hate: ['eHOTHII, (EHOTHII, TOMO3UTOTA, T€TEPO3UTOTa,
JTOMUHAHTHBIN  TPU3HAK, PELUECCUBHBIA MPHU3HAK,
aJJIenb, TUruOpuaHOE CKpEeIMBaHNe

HaspiBaTh BUABI B3aMMOJEHUCTBHS  AJUICNIBHBIX U
HEJUIEJIbHBIX T€HOB

XapakTepru3oBaTh 0OCOOEHHOCTH KOJIOMUHUPOBAHUS,

paboTa 1o peueHuo
3IIEMEHTapHBIX
3a/1a4 110 TCHETHKE

paboTa 1o peneHuto
DJIEMEHTAPHBIX
3aj1a4 10 TeHETHKE

becena
[TpoGnemuoe
3aganue Pabota
B Tapax

becena [TpobnemHoe
3a/laHne

paboTa 1o peneHuro
DJIEMEHTAPHBIX
3a71a4 M0 TeHETHKE



26

27

28

29

@akTopsl, ONpEEIIAIOINE
3I0pPOBbE YEIIOBEKA.

O060061maronuii ypok 1o Teme
«OCHOBHBIE 3aKOHOMEPHOCTH
HACJICIOBAHMSI TPH3HAKOBY.

3meHunBOCTH - Ba)KHENIIIEe
CBOWCTBO OPraHU3MOB.

Mmuoroo6pasue dbopm
HU3MCHYUBOCTHU Y OPraHUu3MOB.
JlabopaTtopHas paborta Ne2
«MopaudukanuoHHas
W3MEHYHUBOCTBY.

(Mcnonb30Banne o000pyaoBaHHe
nenTpa «Touka pocra)

Jasatp onpenenenue repmunam. HaspiBats pasnuunsie = becena [IpoGiemuoe
MyTarenbl. ONUChIBaTh ACHCTBUE MyTareHHbIX 3aJlaHue
(dakTopoB. XapaKTepu30BaTh TCHEPATUBHBIC U Pa6oTa B rpynmax
COMATHUYECKUE MYTaIluu (GaKTOPHI, ONIPEICIISIOIINE

310poBbe. OOBACHITH OCOOCHHOCTH

CIIOHTAHHOTO MyTareHesa, poJib YeJI0BeKa B

(hOpMHUPOBAHUH CBOETO 37J0POBBS; BHISBIISITh

(KOCBEHHO) MyTareHHbIe (PaKTOPHI B HAIIEH MECTHOCTH.

BrIsBISTE 0COOCHHOCTH BO3JICHCTBUS OKpYKatoIIel

Cpelbl (IKOJIOT. CUTYAIMH) Ha 310POBbE

3HaTh TEPMHUHBI U TIOHSATHUS TEMBI

Tema 4. OcHOBHbIE 3AKOHOMEPHOCTH U3MEHYUBOCTH. (8 4acoB)

3HATh: «M3MEHUYHMBOCTHY. YMETh OOBSICHUTH IOHSATHE
NU3MCHYHNBOCTD, IIPUYHHBI, BBI3bIBAIOIIIUC
N3MCHYHNBOCTD. OOBACHATH HN3MCHYHNBOCTD
HACJICACTBCHHBIX ITPHU3HAKOB Y UCJIOBCKA.

3Hath (OPMBI H3MEHUMBOCTH: (PEHOTHUIHYECKas, becena.
MoIU(UKAIMOHHAsI, TeHoTunuyeckas. IloHMMaTh Pabora ¢ TekcTtom
KJIaCCU(UKALMIO TUIOB M3MEHUYUBOCTH. OOBSICHATH

3HAYEHUE TEPMHUHA «HOPMa PEAKIMW» B CBOMCTBAX

OopraHus3Ma M BHJa

BrIsgBaaTe Hanmmune ,ZI@I)iCTBHSI SABJICHUSA U3MCHYHNBOCTH Y

YyesioBeKa
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Mmuoroo6pasue dbopm
HU3MEHYMBOCTH Y OPTraHU3MOB.

HacnencrBenHass M3MEHYHMBOCTH W
€€ THUIIHI.

HacnencrBenHass M3MEHYHUBOCTH W
€€ THUIIHI.

MHuoroo6pasue TUIIOB MyTaIlHil.

3Hath (OpMBI HM3MEHUMBOCTU: (PEHOTHUIIMYECKAS,
MoIU(UKAIIMOHHAsT, TeHOTHnHu4Yeckas. IloHMMaTh
KJIaCCU(UKALMIO TUIOB M3MEHUUBOCTU. OOBSICHATH
3HAaYCHHE TEPMUHA «HOPMA peaklMuu» B CBOMCTBAX
opraHusma ¥ Buja

BbIABIIATE HAIMUME ACUCTBUSA ABJICHUS U3MEHYUBOCTH Y
YeJI0BEKa

JHasatp onpenenenue repmuaaM. HazpiBatb hopMel
W3MEHUYUBOCTH, IPUBOJUTH puMepsl. Ha3piBaTh
OCHOBHBIE ITOJIOKEHMSI MyTallMOHHOM Teopuu I'yro ne
®puza. XapakTepu3oBaTh JICHUCTBUE

HACJEACTBEHHOCTM M M3MEHUYMBOCTH B Ilepejaye
CBOMCTB OpraHnsma

JaBatp onpenenenue repmuHaM. HazbiBath hopMel
W3MEHYMBOCTH, IPUBOAUTH IpuMepbl. Ha3piBaTh
OCHOBHBIE ITOJI0KEHUs MyTallMOHHOM Teopuu I'yro ne
®pusa. XapakTepu3oBaTh JCHCTBUE

HACJEACTBEHHOCTM M M3MEHUYMBOCTH B IIepejaye
CBOMCTB OpraHnsma

3Hath TUIBl MyTaluil. [IoHUMaTE/00BACHATH: TEHHBIE,
WJIM TOYKOBBIE MYTAlIMU; XPOMOCOMHBIE; TCHOMHBIE;
LUTOIUIA3MaTUYECKUE; coMaTnyeckue /laBars
OIIpElIETICHUE TEPMUHAM.

becena.
Pabora ¢ TexcTtom

Bbecena.
PabGora ¢ TekcTom

[TpobnemHoe
3aJjaHne
Pabora B rpynmax

becena.

PaboTa ¢ TekcToOM
MIPOEKTHAS
JIESITENHHOCTD
(cocraBneHue
MPE3CHTAIMH 110
TEME ypOKa).
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MyTareHsl 1 UX BIMSHUE Ha 3Harh TUTBI MyTanuid. [IoHUMAaTh/00BIACHATD: TCHHEIE,

JKUBYIO IIPUPOAY YCTIOBCKA. HUJIM TOYKOBBIC MyTallMHU; XPOMOCOMHBIC; TCHOMHBIC;
HUTOIUIa3MaTHYecKre; comarnyeckre HaspiBaTh
pasznuuHbie MyTareHbl. ONMUCHIBaTh JEHCTBUE
MyTareHHbIX (aKTOpOB. XapaKTepHU30BaTh
TeHEPATUBHBIC U COMATUYECKUE MYyTalluu (aKTOPHI,
onpeaeIsomue 310poBbe. OOBSICHATH 0COOCHHOCTH
CIIOHTaHHOI'O MyTareHes3a, poJib YEJIOBEKa B
(hOpMHUPOBAHUH CBOETO 3710POBbs. BBISBIATH
0COOCHHOCTH BO3/ICUCTBUS OKPYKAIOIICH CPeJIb
(9KOJIOT. CUTYyallMH) Ha 370POBbE

PazButue 3HAaHUU o Jasars omnpenenenue tepmuHaMm. DopMynupoBaTh
HAaCJIEeACTBEHHON N3MEHUMBOCTH. 3aKOH TOMOJIOTMYECKHX pPsIOB B HAcCJE€ICTBEHHOU
n3meHurBocT H.M.BaBuoBa. . OOBSICHATh 3HAUYCHHE
TOMOJIOTUYECKUX pAIOB HACJIEICTBEHHOM

U3MEHYMBOCTH. XapaKTEPU30BaTh OHTOT€HETUYECKYIO,
HJIM BO3PACTHYIO, UBMCHYUBOCTD.

O060061maronuii ypok 1o Teme: 3HaTh TEPMHUHBI U TIOHSATHS TEMBbI

OCHOB- HbI€ 3aKOHOMEPHOCTH

HaclleI0BaHMsI IPU3HAKOB U

M3MEHYHMBOCTH IPU3HAKOB.

Pabota ¢ TekcTom
IPOCKTHAS
JeSITETTHHOCTD
(cocraBieHue
MPE3CHTAINH 10
TEME ypOKa).

Bbecena.
Pabora ¢ TekcToM

Tema 5. Cesiekunst 1 OMOTEXHOJIOTHSA HA CJIy:k0e yesoBedecTBA. (6 4acoB)

I'eHeTHYeCKHE OCHOBEI CEJIEKIIUH. | 3HATh/HA3bIBATHL OCHOBHEIC ITOHATHS: CEJIEKIINA,
TUOpHUAN3aIs, UCKYCCTBEHHBIN 0TOOD, TTOHILIONIHS,

CamocrosTenbHas
paboTa ¢ TOHATUIMH

reTepO3UC, METO/Ibl CENIEKIINU, NHOPUINHT, ayTOPUIANHT = M HAYYHBIMH

TEpMUHAMH



38

39

40

41

42

43

Bxnan H.M.BaBBunosa B pa3BuTue
CEJIEKLINH.

JIoCTHXKEHHST CEJICKIIMH PACTECHHI
U )KUBOTHBIX

BI/IOTGXHOJIOFI/UI, €C HaIlpaBJICHUA
1 3HAYCHHUC.

JlocTrkeHns: OMOTEXHOJIOTHH U
ATUYECKHUE aACTIEKTHI €€
HacjJaedOBaHUH.

O06o0mmaromnunii ypok 1o teme
«Cenexuus 1 OMOTEXHOJIOTHUS Ha
CITyK0€ YeTOBEYECTBAY.

HekneTounsle opranu3mMsel —
BUPYCBHI.

Ha3siBaTh 1 XapakTepu30BaTh LIEHTPBI
MPOMCXOXKACHUS PACTCHUH U KUBOTHBIX. OOBACHATDH
paccerneHue KyJIbTYPHBIX PACTCHUI

3HaTh: CENCKIUS PACTEHU U €€ METO/IbI, TIOHSTHS :
rUOpUIU3aIKs, TOTUTIIOU NS, TETEPO3HUC;
0COOCHHOCTH KUBOTHBIX, METOJIbI CEIICKITUU
JKUBOTHBIX, TOHSTHSI: UICKYCCTBEHHBINH 0TOOD,
ruOpuan3anus, MyTareHe3. Y MeTh IoKa3arthb
OCHOBOTIOJIATAIOIIYIO POJIb 00IIEOHOIOTHYECKIX
3aKOHOMEPHOCTEH IS CeITbCKO-X035HCTBEHHOM
MIPaKTHUKH.

3HATE/00BICHATE: OMOTEXHOJIOT M, T€HHAS U
KJIETOYHAs] MHKCHEPUSI

3HaTb OCHOBHBIC IOHATHA: ICHCTHUYCCKU
MO,Z[I/I(i)I/II_[I/IpOBaHHHe KYJbTYPBHI, KIIOH, KIOHUPOBAHHUC.
YMerts AHAJIN3UPOBATH COBpPCMCHHBIC ACIICKTEI
HCCIIeI0BaHUM OHMOTCXHOJIOTHHU.

3HaThb TCPMHHBI U TIOHATHA TCMbI

becena.
Pabora ¢ TekcTom

Y CTHBIN TeKyIIMH

CocraBiecHue
OIOPHBIX CXEM I10
TEKCTY
CaMocTtosTenpHas
paboTa c MOHATUAMHU
Y HayYHBIMHU
TEpPMUHAMHU

Tema 6. IlapcTBO BHpPYCHI, ero pasHoodpasue u 3Ha4eHue. (7 4acoB)

JlaBatp orpesnesneHue TepMUHAM

3HaTh HEKJIETOUHble (OpPMBI — BHUPYCBHL, HUX
pa3MHOXKeHHe. XapaKkTepu30BaTh pa3Mepbl BUPYCOB,
O0aktepuodar.  OOBSICHATH  CBOWCTBA  YKHUBOTO
opraHusMma y BUpyca.

CaMOCTOSATEIIbHAS
paboTa C MOHATUAMHU
Y HAYYHBIMU
TEpPMHHAMH.
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CtpoeHue CBOICTBA BUPYCOB.

BupycHsle 3a60eBanus.

BupycHsle 3a60s1eBaHus.

OpraHu3MeHHbI ypOBEHb >KHU3HU
U €ro poJib B IIPUPOJIE.

KontponbsHast pabora Ne 1 mo
TeMe «OpraHu3MEHHBINI YpPOBEHb
KUZHI»

JlaBaTb onpenesieHue TepMUHAM

3HaTh cTpoeHue Bupyca. HazpiBath cemelicTBa
BUPYCOB. OOBSICHIATh MPOHUKHOBEHUE BHUpYCa B
KIIETKY, IPOUCXOXKICHHE BUpYCa.

JlaBaTb onpenesieHue TepMUHAM

HaspiBaTh BUpyCHBIEC 3200J€BaHUs YETIOBEKA.
OOBACHATH OMACHOCTH BUPYCHOTO 3a00JICBaHUS —
CIIN /. Bricka3piBaTh CBOE OTHOIIIEHHUE K TIPOOIIEME
CIINda B oOmiecTBe

JlaBatb onpesieneHre TepMUHAM

Ha3zbiBaTh BupycHbIE 3a00JI€BaHUS YETIOBEKA.
OOBSICHITH OIACHOCTh BUPYCHOTO 3a00JI€BaHUS —
CIIN/I. Beicka3biBaTh CBOE OTHOIICHUE K ITpoOIeMe
CIIN/]a B oOmmiecTBe

3HaTh OpraHU3MEHHBIH YPOBEHb OPTaHU3ALNN KU3HU.

XapakTepu30oBaTh CBOICTBA OMOCHCTEM
OpPraHU3MEHHOT0 YPOBHS: CTPYKTYpa, MPOLIECCHI,
OpraHu3alys 1 poJib B IPUPO/IE.

pabota-
COCTaBJICHUE
OMOPHBIX CXEM IO
TEKCTY y4eOHHUKa.
pabota-
COCTaBJICHHE
OMOPHBIX CXEeM IO
TEKCTYy y4eOHUKa

JlaGopaTopHas
pabota Ne3
«BupycHslie
3a0oJieBaHuUs
pacTeHum..
CaMOCTOSITeNIbHAS
pabora ¢
TOHSTHSIMH H
HAyYHBIMH
TePMUHAMH
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I1. KiteTo4Hb1ii ypoBeHb OpraHu3anuu ;ku3Hu. (26 yacos) Tema 7. CTpoenue

W3 ncropuu pa3BUTHS HAYKHU O
KJIETKE.

Knerounas Teopusi, €€ OCHOBHbBIE
MOJIOXKEHUS.

COBpeMeHHHe MCTOABI
OHUTOJOIrHYCCKHX I/ICCJ'IeI[OBaHI/Iﬁ

OcHoBHbIE 4acTH KJIETKH.
(Mcnoab30Banue 000pynoBaHue
nenTpa «Touka pocra)

[ToBEpXHOCTHBIN KOMILIEKC
KJIETKH.

JKUBOH KJIeTKH. (16 yacoB)
3HaTh: IUTOJIOTHS KaK HayKa O CTPOCHUH KJICTKH.
OOBSACHATh UCTOPHIO U3YUCHUS KIICTKH; CTAHOBJICHHE
[IATOJIOTHH; JOCTWKEHUS IUTOJIOTUH B 19 Beke.
Ha3niBats YUYCHBIX BHCCIIUX BKJIaJl B Pa3BUTHUC HAYKHU

OUTOJOIuH.

3HaTh: UTOJIOTHA KaK HAayKa O CTPOCHHU KIICTKH,
KIICTOYHAas TCOpHUsd OOBACHATE HCTOPUIO U3YUYCHUS
KJICTKHU; HUTOJIOTHYCCKYIO TCPMHUHOJIOTUIO.
XapaKTepI/ISOBaTB COBPECMCHHBIC MCTOIbI

LIUTOJIOTHYECKUX MCCIICTOBAHUM.

BOCHpOI/ISBeHGHI/Ie H OITMCaHHC. I[aBaTI) OMpCACIICHUC

TepMUHAM

Ha3piBath OpraHon bl KJICTKH. OnuceiBaTh CTPOCHUC

KJICTOK

XapakTepu30BaTh 0COOEHHOCTH (YHKIMOHUPOBAHUS

KJIETKH, 0COOEHHOCTH

9YKApUOTUUCCKHUX U MTPOKAPHOTHICCKUX KIICTOK

OOBACHATH B3aMOCBS3b
(YHKIIMOHUPOBAHUS KIICTKH

BocnpomBeneHHe n OITMCaHHC. HaBaTB OIMpCACIICHUC

TCPMHUHAM

HaspiBaTh NOBEPXHOCTHBIN KOMIUIEKC KIETKH.
OnuceiBaTh cTpoeHue MeMOpaHbl. XapaKTepru30BaTh

0COOEHHOCTH (YHKIIMOHUPOBAHUS

KUBHECACATCIBHOCTU

VY CTHBIN TEKyIIUH. 1
VY CTHBIN TEKYIIMM. 1
pabora- 1
COCTaBIICHUE

OTOPHBIX CXEeM IO
TEKCTYy y4eOHUKa

CaMOCTOSTEIIbHAS 1
paboTa ¢ MOHATUSIMU

U HayYHBIMH

TEpPMUHAMHU

CaMOCTOSTEIIbHAS 1
paboTa ¢ MOHATUSIMU

U HayYHBIMHU

TEPMUHAMHU
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Huromnna3zma u ee CTpYKTYpHBIE
KOMITOHEHTHI.

HemeMmOpanHbie opraHou/ bl
KJICTKU.

MemOpaHHBIE OPTaHOHIBI KJIETKH.

JIByxMeMOpaHHbIE OpraHOW/IbI
KJIETKH.

Hz[epHa;I CHUCTEMA KIICTKH.

Bocnpoussenenue u onucanue. JlaBatb onpeneneHue
TEPMHHAM

Ha3zpiBaTh cBolicTBa uTomIa3Mbl. ONuchIBaTh
OCHOBHO€ BEILIECTBO LIUTOIUIA3Mbl. XapaKTepU30BaTh
OpraHou/bl KJIETKH.

Bocnpoussenenue u onucanue. JlaBatb onpeaeneHue
TEPMHHAM

HaspiBaTh HeMeMOpaHHBIE OPraHOUABI KIETKH.
OrnuceiBaTh CTPOCHUE HEMEMOPAHBIX OPTAHOUIOB.
XapakTepu30BaTh 0COOCHHOCTH ()YHKIIHOHHUPOBAHUSI.
Bocnpoussenenue u onucanue. JlaBatb onpeneieHue
TEpMHUHAM

Has3piBaTh 0JHOMEMOpaHHbIE OPraHOM bl KIETKH.
OnuceIBaTh CTPOEHUE OJHOMEMOPaHbIX OPraHOMJIOB.
XapakTepu30BaTh 0COOEHHOCTH (PYHKIIMOHUPOBAHUS.
Bocnpounssenenue u onucanue. JlaBatb onpeaeneHne
TEPMHHAM

HazpiBaTh 1ByxMeMOpaHHbIE OPraHOUAbI KJIETKH.
OnuceIBaTh CTPOEHUE IBYXMEMOpPaHbIX OPraHOMIOB.
XapakTepu3oBaTh 0COOEHHOCTU (YHKIITMOHUPOBAHHUS.

Bocnpoussenenue u onucanue. J[aBaTe onpeaeneHue
TepMUHAM

3HaTh IIaBHYIO YacTh KIETKH - A11po. OnuchIBaTh
CTPOEHUE fA/Ipa KJIETKH. XapaKTEPU30BaTh
0COOEHHOCTH (PYHKIIMOHUPOBAHUS.

CaMOCTOATCIIbHAaA
pa60Ta C ITIOHATHUAMUA
W HAYYHBIMH
TEPMHUHaAMU

CaMOCTOATCJIbHAA
pa60Ta C ITIOHATHUAMHA
1 HaYYHBbIMU
TCPMHUHAMHU

CaMOCTOATCIIbHAA
pa60Ta C IIOHATHAMUA
1 HaYYHBbIMU
TCPMHUHAMHU

CaMOCTOSITeNIbHAS
paboTa ¢ MOHSATUIMHU
1 HAyYHBIMU
TePMUHAMH

CaMOCTOSTEIIbHAS
paboTa ¢ MOHATUIMU
U HayYHBIMH
TEPMUHAMHU
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XPpOMOCOMBI, UX CTPOCHUE U
byHKIHH.

OCOoOEHHOCTH KJIETOK MPOKAPHOT.

['urioressl 0 MPOUCXOKIACHUU
3YKAPUOTUYECKOMN KIIETKH.

Kierka kxak stan 9BOJIFOLINH
JKU3HU B UCTOPHHU 3eMin.

Kinerka xak 3TaIm 3BOJIIOINH
KU3HU B UCTOPUH 3EMIIH.

OO6oOuraromuii  ypok 1O Teme
«CTpoeHHUE KUBOH KICTKHY.

Bocrnpoussenenue u onucanue. JlaBaTth onpeaeneHue
TepMUHAM

3HaTh XPOMOCOMBI KaK HOCHUTEIM TI'€HETHYECKOU
uHpopmanuu. ONUChIBaTh COCTaB XPOMOCOM, HX
CTPOEHHUE. XapakTepu3oBaTh 0COOCHHOCTH
(GyHKIIMOHUPOBAHHUS.

Bocrnpoussenenue u onucanue. JlaBaTth onpeaeneHue
TepMUHAM

Ha3zbiBaTh GyHKIINM CTPYKTYp KiIeTOK. ONHCHIBATh
CTpoeHHe 0aKTepHAIbHBIX KIETOK. XapaKTepHu30BaTh
OaKkTepuaNbHYIO KIETKY Kak OMOCHCTEMY.

Ha3siBaTh, XapakTepu30BaTh TPU OCHOBHBIE TUIIOTE3BI
IIPOUCXO0KICHHS DYKAPUOT: ayTOr€HHasi, XUMEpHas,
cUMOMOTeHHAs

Bocnpoussenenue u onucanue. J[aBaTh ornpeaeseHue
TepMUHaM. XapaKTEePU30BaTh HBOJIIOLUIO MEPBUYHOU
KIIETKU U €€ ycloKHEeHHe. Ha3blBaTh OTIIMYUTEIbHBIC
IIPU3HAKN PACTUTENBHON KJIETKU OT XUBOTHOH. 3HATh
TKaHU MHOT'OKJIETOYHOI'0 OpraHu3Ma.
Bocnpoussenenne u onucanue. J[aBaTh OnpeaesieHue
TEepMHHAM. XapaKTePU30BaTh 3BOJIIOLMIO MEPBUYHOM
KIIETKU U €€ yclokKHeHHe. Ha3pIBaTh OTIIMUMTEIbHBIE
MPU3HAKN PACTUTENBHON KJIETKU OT KUBOTHOH. 3HATh
TKaHU MHOTOKJIETOYHOI'O OpraHu3Ma.

3HaTh TCPMHUHBI U TIOHATHA TCMbI

CaMOCTOATCIIbHAaA
pa60Ta C ITIOHATHUAMUA
W HAYYHBIMH
TEPMHUHaAMU

CaMOCTOsITeNIbHAS
paboTa ¢ MOHATUIMHU
1 HAyYHBIMU
TEpPMUHAMHU

Y CTHBIN TEKYIIUNA.

CaMOCTOSTEIbHASI
paboTa ¢ MOHATUSIMU
U HayYHBIMH
TEpPMUHAMHU

JlaGopatopHas
pabota Ne 4
«3yuenue
MHOTo0o0pa3usi B
CTPOCHUU KIIETOK.
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Kietounblii mukii.

HerHMOG JACJICHUC KIICTKH —
MMHTO3.

Jlenenue  KJIETKH —  MHUTO3.
(Mcnonb3oBanne 000pyroBaHue

nenTpa «Touka pocra)

Meii03 — pe1yKIIMOHHOE JCICHUE
KJIETKH.

Tema 8. [Ipoueccs! ku3HeAeATEAbHOCTH KiIeTKH. (10 yacoB)

Bocnpoussenenue u onucanue. J[aBath onpeaeieHue
tepMuHaM. Ha3pIBaTh 3Talbl KJIETOYHOTO IMKIIA
KIIETKH.

XapakTepu30BaTh TAMbl KJICTOYHOTO ITUKIIA KIETKH,
HenpsiMoe JienieHne KieTku. OObsICHITh 3HAUCHUE
uHTEpPasbl.

3HaTh MEXaHU3M MUTOTHYECKOTO IIMKJIA; €r0
O6uonorudeckyro poib. OOBICHATH 0COOEHHOCTH
POTEKaHUs Kaa0i (a3bl MuTO03a. HazpiBaTh GopMbI
MHTO34.

3HaTh MEXaHU3M MUTOTHUYECKOTO LIUKJIA; €T
ouosiorndeckyro poiib. OObSICHATE 0COOEHHOCTH
npoTeKaHus Kax10i (a3pl MuTo3a. HazeiBate opmbl
MHTO3A.

Bocmnpoussenenue u onucanue. JlaBats onpeneneHne
TEpPMUHAM.

HassiBath cTagnm Meio3a. XapakTepu3oBaTh CTaANU
Meno3sa.

OOBSICHATH 3HAYCHUE KaXJIOM CTagul W 3Ha4YeHHE

Melo3a B I[EJIOM

CaMOCTOSITE/IbHASI
paboTa ¢ MOHATUAMU
U HayYHBIMHU
TEPMUHAMHU

CaMOCTOATCIIbHAA
pa60Ta C IIOHATHUAMUA
1 HaYYHBbIMU
TCPMHUHAMHU

Jlaboparopuas
pabota Ne5
«M3yueHne CBOMCTB
KJICTKI.
CaMOCTOSTEIIbHAS
paboTa ¢ MOHATUIMU
Y HayYHBIMHU
TEpPMUHAMHU
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70
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72

73

74

[TpakTuyeckas padora Ne 6.

Pemenue 3amau «Meio3, MUTO3.

O6p3.30BaHI/IC MYXKCKHUX Ir'aM€T —

CIICPMATOI'CHC3.

(Mcnonb30Banne 000OpyaoBaHHE
nentpa «Touka pocra)

OO0pa3oBanue >KEHCKUX TOJOBBIX

KJICTOK — OOI'CHE3.

(MUcnonb3oBanne 000pyaoBaHue
nenrpa «Touka pocra)

Knerounsrit

YPOBEHb

opraHu3anuun JKHBOH MaTepuu "

€ro poJib B MPHUPOJIC.

OO6oO0maromuit  ypok 1o TeMme:
[pomecchl KU3HEAESTENEHOCTH

KJICTKH.

KonTponbnast pabora Ne2 mo

TEMEC

«Knerounslii ypoBeHb
OpraHU3aliH KUZHNY.

BocnpousBenenue u onucanue. JlapaTh onpenencHue
TEPMUHAM.

HaspiBath craguu Meiiosza. XapakTepu3oBaTh CTaauu
Melo3a.

OOBACHATH 3HAYECHUE Ka)KHOﬁ cTagu MW 3HA4YCHHC

Meiio3a B EJIOM
Bocrnipoussenenue u onucanue. JlaBaTh onpeneneHue

TEpMHUHAM.

3HaTh: TAMETOTEHE3; CIEPMATOreHe3; CIEPMUOTEHES.
XapakTepus3oBaTh MEPHUOJBI  Pa3BUTUA  IMOJOBBIX
KJIETOK.

BOCHpOI/I3Be[[€HI/I€ " OIIMCaHHC. I[aBaTI) OIIpCACIICHUC

TEpMHUHAM.
3HaTh: OOTEHE3; OBYJALMS;, OOIEHE3 YeJIOBEKa.
XapakTepru3oBaTh MEPUOJbI  PA3BUTHUS  MOJIOBBIX

KJeToK. OOBSACHATH 00pa3oBaHUE 3UTOTHI; OOTEHE3 Y
I[BETKOBBIX PACTCHUH.

3HaTh KJIETOYHBI YPOBEHb OpraHU3aluy )KU3HH.
XapakTepHu30BaTh CBOMCTBA OMOCUCTEM KJIETOYHOIO
YPOBHS: CTPYKTYpa, MPOILIECCHI, OpPraHu3alus U PoJib B
IPUPOJIE.

3HaTh TCPMHHBI U IIOHATUA TEMBI.

CaMOCTOATCIIbHAA
pa60Ta C IIOHATHAMUA
1 HaYYHBbIMU
TCPMHUHAMHU

CaMOCTOATCIIbHAA
pa60Ta C IIOHATHUAMUA
1 HaYYHBbIMU
TEpMHUHaAMU

CaMOCTOSTEIIbHAS
paboTa ¢ MOHATUSIMU
1 HayYHBIMHU
TEpPMUHAMHU
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77

78

79
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I11. MoJiekyasipHblii ypoBeHb opranusanuu ;ku3Hu. (30 yacos) Tema 9.
MouJieRyJsIpHBIN COCTAB KUBBIX KJIETOK. (12 yacoB)

OcCHOBHEBIE XHUMHUYCCKUC
COCIUHECHUA JKHBOM MaTCpuu.

XUMHUYECKHUE COEIUHEHUS B JKUBOU
KJIETKE.

Opranuueckue
KJIETKU — YTJICBOJIBI.

COCANHCHHUA

JIummmael.

benkun.

Hyxneotuas! 1 HyKI€MHOBBIE
KHCJIOTHI.

Bocnpoussenenue u onucanue. JlaBatb onpeaeneHmue
TEPMHHAM

Ha3zpiBaTh MaKpOMOJIEKYJIbI, MUKPOMOJIEKYIIBI
BXOJIALIME B COCTAaB KJIETKU. XapaKTEPU30BaTh
(GYHKLIMH MaKpOMOJIEKYJ U MUKPOMOJIEKYJI B KIIETKE.
OOBACHATH OCHOBHYIO (DYHKIIHIO BOJIBI B KJIETKE.
XapakTepu30BaTb MHOTO0OOPA3UeE MOJIEKYJ
OPraHUYECKUX COCTUHEHUMN

Bocnpoussenenue u onucanue. JlaBatb onpeneieHue
TepMUHaM. 3HaTh: OCOOEHHOCTH CTPOECHUS
OpPraHWYECKUX BEILIECTB; CTPOCHUE U (PYHKIUH
yII1€BOAOB. XapaKkTepu30BaTh MHOIrooOpasue
YIJIEBOJIOB.

Bocnpoussenenue u onucanue. JlaBath onpezeneHue
TepMUHaM. 3HaTh: OCOOEHHOCTH CTPOEHUS JIUTUIOB U
OeNKOB. YMETh pacKpbhIBaTh B3aUMOCBSI3b CTPOEHUS U

(GyHKIMI OpraHn4ecKuX BELIECTB.
Bocnpoussenenue u onucanue. JlaBatb onpeaeneHue
TepMUHaM. 3HaTh: OCOOEHHOCTH CTPOEHUS JINIUIOB U
0enKoB. YMETh PacKpbIBaTh B3aUMOCBS3b CTPOCHUS U
(byHKINH OpraHNYeCKUX BEIIECTB.
Bocnpounssenenue u onucanue. /laBate onpenenenue

TEPMHUHAaM. 3HaTh: POJIb HYKJICHHOBBIX KHUCJIOT B JKUBOH

IPUPOJIE — XPaHEHHE U Mepeladya HacleICTBEHHON
nH(popMannu. XapakTepru30BaTh CTPOCHUE U PYHKIHH
mouekyn JJHK.

Y CTHBIN TeKyIMn

AHanu3 Tekcra
yueOHUKa

COCTaBJICHHUC
OIIOPHBIX CXCM.

COCTaBJICHUC
OIMIOPHBIX CXEM.

JlaGopatopHas
pabota
«Oprannueckue
BEIIIECTBA KJIETKI.

Neb

CaMOCTOSITeNTbHAS
paboTa ¢ OHATHUAMH
¥ HayYHBIMA
TePMUHAMH
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85
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[TpakTuyeckas pabora Ne7.
Pemenue 3aa4 no teme
«MonekynsipHast OUOJIOTHUS.

Kommnakrusanus mosekyn JIHK B
sAIpax KJIETOK 3YKapUOT.

PuGoHyKIIEHHOBBIE KUCIIOTHI:
MHOT000pa3ue, CTPYKTypa u

CBOMCTBA.

Hacneacreennas undopmarnus, ee
XpaHEHUE U repenaya.

MOJ'IGKy.TISIpHBIe OCHOBBI TCHa H

reHEeTHUECKUH KO/I.

O6oO0maromuii  ypok 1Mo TeMe:
MonekynsapHbId COCTaB KHUBBIX

KJICTOK.

3HaTh: MHOTOOOpa3ue MOJICKYJ OPTaHUYECKUX
COEeIUHEHNN

JlaBaTb onpeneneHne TEpMUHAM:
JI€30KCUPUOOHYKIICOPOTEH I, CIIUPATH3AIHS,
XPOMAaTHH, KOMITAKTU3aLKs, HYKJI€0COMa. 3HATh:
ypoBHu komnaktuzanuu JJHK; pynkuuu 6enkos B
XpOMAaTHHE.

JlaBatb onpeneneHne TepMUHaM. 3HaTh CTPOCHUE U
dbynkun mosnekyn PHK u nokanuzanuu ux B KieTke.
XapaxkrtepuzoBatb Tunsl PHK.

JlaBaTh ompenencHUe TepMUHAM. 3HATh/ OOBSICHATH
CYIIHOCTb MaTPUYHBIX PEAKIU.

ﬂaBaTL OIIpCACIICHNEC TCPMUHAM. 3HaTb: «ISH»
«TEHETUYECKHUI KO, OOBICHATH CYIIHOCTBb
reHeTH4ecKoro koja. Ha3piBath YUYCHBIX BHCCHIUX
BKJIaZl B pa3BUTHC HAYKU I'CHCTHUKU.

3HaTh TEPMHHBI U IIOHATUA TEMBI.

CaMOCTOSITeNIbHAS
paboTa 1o peueHuto
AJIEMEHTAPHBIX
3aga4

CaMOCTOSTEIIbHAS
paboTa ¢ MOHATUIMU
U HayYHBIMHU
TEPMHHAMH

CaMOCTOsITeNIbHAS
paboTa ¢ MOHATUIMHU
Y HAyYHBIMU

TEpMUHAMHU
pabora c
IIOHATUAMHA u
HAay4YHbIMU
TEpMUHAMHU

paboTa ¢ MOHATUIMU
U HayYHBIMH
TEpPMUHAMHU
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Tema 10. Xumu4yeckue npouecchbl B MoJ1eKyJIPHBIX cucremax. (13 yacos)

Buocunres 0enKOB B )KUBOM

KIICTKC.

TpaHCHHHI/IH KaK 3Tan OMOCHHTE3a

OEJIKOB.

MonexkyisapHbie
CUHTE3a Y pPAaCTCHHM.

DHepreTu4ecKui

HPOLIECCHI

JTaIl

¢doTocuHTE3a Yy pacTeHHUH.

[lyTn accuMunsaUn yriaiekucioro

rasa.

[lyTn accuMunsAsUn yriaekuciioro

rasa.

Bocnpoussenenue u onucanue. /laBats onpenenenue
TepMHHAM. 3HaTh: OCHOBHOM IpoIiecC METab0IM3Ma —
OounocuHTe3 O6eKa. XapaKTepu30BaTh 3Talbl OMOCHHTE3a
OeJika — TPAaHCKPUIIIUIO, TPAHCIISIIIUIO.
Bocnpoussenenue u onucanue. /laBates onpenenenue
TepMuHaM. 3HaTh: OCHOBHOM ITpolriecc MeTaboiamu3ma —
OuocuHTe3 OesKa. XapakTepu30BaTh 3Tanbl OMOCUHTE3a
0enKa — TPaHCKPUIILHIO, TPAHCIIALHUIO.
Bocnpoussenenue u onucanue. [laBate onpenenenne
TEpMUHAM. XapaKTepu3oBaTh: (a3sl GoTOCHHTE3A,
MUTMEHTHI Y9acTBYIOIIUE B (POTOCHHTE3€E; 0COOCHHOCTh
xJopoduia.

3HaTh: poTOCHCTEMA, PEAKIIMOHHBIN IICHTD,
dochopunupoa Hue. XapaKTepU30BaATh: CBETOBYIO
da3zy  ¢dorocuHTeza;  ABe  (POTOCHHTETHUECKUE
MOJIEKYJISIPHBIE CTPYKTYPBHI.

Bocnpoussenenue u onucanue. /laBats onpenenenue
TepMHHAM. XapaKTepu3oBatTh: (ha3bl (OTOCUHTESA,
TEMHOBYIO (pa3y dorocunTesa; nuki KanbpuHa.
OOBsICHATH (PaKTOPBI BIAUSIONINE HAa (POTOCUHTES.
TepMUHBI 1 TOHATHS TeMbl: «OpraHuYecKre BEIECTBa
KIICTKH.

becena.
Pabora ¢ TexcTtom

becena.
PabGora ¢ TekcTom

paboTa ¢ MOHATUIMHU
1 HAyYHBIMU
TePMUHAMH

pa60Ta C IIOHATHAMUA
U HAYUYHBIMU
TEpMHUHaAMU

paboTa ¢ MOHSATUIMHU
1 HayYHBIMU
TePMUHAMH

JLp Ne 7
depMeHTaTUB  HBIE
HPOLIECCHI B KIETKE
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96

97

98

bakrepuanbublil poTocuHTE3 N
XEMOCHHTE3.

MounekynsipHble SJHEPreTHIECKHEe
MIPOLIECCHI.

Kucnopoausiit
OHOJIOTHYECKOTO OKHUCIICHUS.

oTall

MOJ'IGKy.TISIpHBIe OCHOBBI OOMeEHa
BEILIECTB *KUBOM KIIETKH.

MonexkynsapHbIi YPOBEHb
OpraHu3alyM JKU3HU: €r0 poJib B
IIPUPOJE.

Kontponbaast pabGora Ne3
«MonexynspHbsli  YpOBEHb
OpraHU3alMH KUZHI».

3HaTh: OTJINYMSI OaKTepUATLHOTO (POTOCHHTE3a U
(oTOCHHTE3a pacTeHUH, XeMOCUHTE3. XapaKTepru30BaTh
nporecc GOTOCHHTE3a Y IPOKAPHOT; MHOTOOOpasue
XCMOCHHTCTHKOB U UX POJIb B IPHUPOAC.

3HaTh: 0OMEH BEILIECTB; MPEBpallleHuEe YHEPTHH;
TJIMKOJIN3; 3HaYeHHE SHEPreTHUYeCKOro oOMeHa.
XapakTepu30BaTh TPH dTara SHEPreTHIeckoro ooMeHa.
Ha3piBaTh KOHEUHBIE TPOLYKTHI TJIUKOIU3A.
OOBSICHATH 3HAUCHUE TIIUKOJIN3A.

3HaTh: CTAAUU KJIIETOUHOT'O JIbIXaHUSI.
XapaktepuzoBaTh: 1uki KpeOca; aTamnsl
OKHUCJIUTEIbHBIX MPOLIECCOB B MUTOXOH/PUH.
OOBSICHATDH: ydacTue KUCIOPOoJa B KIETOUHOM
neixanuu; oopazoBanre AT® B MUTOXOHIPHSIX.

3HaTh: OOMEH BEIIECTB U MPEeBpallleHHe YHEPTUH;
CYIIHOCTb ITpoIiecca MeTaboIM3Ma Kak eJMHCTBA
mpoleccoB aHaboau3Ma u katabonnzma OObACHATS:
pOJIb FeHETUYECKOi nH(popMalUK B METab0IU3ME; POJIb
(epMEeHTOB B KIJIETKE.

3HaTh MOJIEKYJISIPHBIN YPOBEHb OpraHU3alluy JKA3HH.
XapakTepHu30BaTh CBOMCTBA OMOCUCTEM
MOJIEKYJISIPHOTO YPOBHSI: CTPYKTYpa, IPOLIECCHI,
OpraHu3alys 1 poJib B IPUPO/IE.

paboTa ¢ MOHATUIMU
U HayYHBIMHU
TEPMUHAMHU

becena.
PaGora ¢ TekctoM

paboTa ¢ MOHATUIMHU
1 HAyYHBIMU
TePMUHAMH

paboTa ¢ MOHATUSIMU
U HayYHBIMHU
TEpPMUHAMHU

CaMOCTOSTEIIbHAS
paboTa ¢ MOHATUAMU
U HayYHBIMH
TEpPMUHAMHU
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XuUMU4YecKre 3JIEMEHTHI B

000J10UKax 3eMIIM U UX 3HAYECHHE B

JKU3HH OPraHu3MOB.

XUMHUYECKOE 3arpsAI3HEHUE
OKpY>Karollen cpeibl Kak
100abHAas IKOJIOTHYECKast

npobiema. (Mcnosib3oBaHue
o0opynoBanme neHTpa «Touka

pocra)

CrtpyKkTypHBIE

YPOBHU

oprannu3anvn JKHBOM MaTcpHru.

HToroBelii ypok 1o kypcy «Oo6mas

OHOJIOTUA»

Tema 11. Bpemsi 3k0/10rn4eckoii KyJbTyphl. (3 yaca)

OOBACHATH: POJIb XUMHUUECKHX MUKPOAJIEMEHTOB B
’KM3HU OPraHNU3MOB. 3a00JI€BaHUs CBSI3aHHBIE C
HEXBATKOM MM N30BITKOM MUKPORJIEMEHTOB 1 MEPhI HX
YCTPAHEHHUS .

Bocnpoussenenue u onucanue. /laBates onpenenenue
TEpMHHAM

Ha3zbiBaTh npuMepbl €CTECTBEHHBIX U UCKYCCTBEHHBIX
BEIIECTB.

XapakTepHu30BaTh 0COOEHHOCTH UX BO3EHCTBUS HA
OKpyKaroltyto cpeny. OObSICHATh IOYEMY LIEHHbIE
BEIIIECTBA JUIsl YeJIoBeKa SIBUIIMCh IPUYMHOMN
rJ100aJIbHON SKOJIOrMUECKOi npobaemMoii. BeIsABIATH
pa3ianyure eCTECTBEHHBIX U MCKYCCTBEHHBIX
OMOMOJIEKYII.

HazpiBaTh  OCHOBHBIE  CTPYKTYpHBIE  YpOBHHU
OpraHu3aluu KUBOW Marepuu. XapaKTepU30BaTh
Ounonoruueckoe pazHoodpasue Ha 3emIie.

CooOmieHus
O6cyxne HUE
poOJIeMbl M TIOUCK
IIyTE€H BBIXOZA
CoobueHus
IIpocmotp u anaim3
MUHU- TIPOCKTOB
OO6cyxnenue
poOJIEMBI U TIOUCK
IIyTE€H BBIXOZA

OO6cyxnenue
POOJIEMBI.
COOOIIEHUS
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