MYHULIMNANTBHOE
OBLEOBPA3OBATEJIbHOE
YUYPEXOEHWVE NPKYTCKOIro
PAMOHHOIO MYHULMMANBLHOIO
OBPA3OBAHNWA "HUKOJTIbCKAA
CPEOHAA OBLLEOBPA3OBATEJIbHAA

LUKONA"

[Tpunoxenue k OOII COO

Moamcan: MYHULIMMAITBHOE OBLLEOBPASOBATE/ILHOE YUPEXAEHWUE UPKYTCKOrO
PAVOHHOIO MYHULIMMNASIBHOrO OBPA3OBAHUA "HUKOJbCKASA CPEAHAA
OBLIEOBPASOBATE/IbHASA WKONA"

DN: C=RU, S=MpkyTckas 06nacts, STREET="KoMcoMOnbCKas nnouaas, 3aakue 13", L=c.
HUKOIbLCK, T=[upekTop, O="MYHULIMNAIIbHOE OBLLEOEPA3OBATENbHOE
YYPEXAEHWE WPKYTCKOMO PAVIOHHOIO MYHULIYMANIBHOMO OBPA3OBAHMS ™
HUKOINbCKAA CPE[HASA OBLUEOBPA3OBATESIbHAA LKOJA™", OFPH=1033802457886,
CHWNC=06570653170, UHH t0I1=3827011822, NHH=382700209402,

i com, G=Vpura , CN="
MYHULWNATNBHOE OBLUEOBPA3OBATESIbHOE YYPEXAEHWE UPKYTCKOIO
PAOHHOrO MYHVLIMMAIBHOTO OBPA30BAHMS ""HUKONbCKASI CPEAHAS
OBLEOBPA3OBATE/IbHAS LUKONA™"

OCHOBaHMe: 5 NOATBEPKAAIO 3TOT OKYMEHT CBOBIA Y10CTOBEPSIOLLEH NOAMNCHIO
MecTononoxenue:

Dara: 2024-02-24 15:19:53

Foxit Reader Bepcusi: 9.0.0

PABOYASA ITPOT'PAMMA

(ID 2867221)

yueOHoro npeamera «buosiorus. Yriy0JeHHbIH YPOBEHb)

st ooyvaromuxest 10 —11 kiaccos

c. Hukoubck, UpkyTckuii paiion 2023



MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus" (nanee - 6M070rHUs) Ha YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoOTHs» U OCHOBHBIX MOJIOKEHUN (enepalibHOM paboyeil mporpamMmmbl
BOCTIUTAHMS.

VYuebnsiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOnactu «EcTecTBEeHHO-HAYUHBIE MPEAMETHIY.
Cornmacao mnonoxenusiMm PI'OC COO mnpodwibHble ydeOHBIC NpPEIMEThI, H3ydyaeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM NPOPECCHOHANBHBIM U BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATUX Y4€OHBIX MPEAMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpoQopHeHTanuen
0o0yyarolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4yHOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHEH, MEIUIIMHOW, SKOJOTHEH, MCHUXOJOTHEeH, CIOPTOM MM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buonorus" naér nmpencraBiieHre O LEIH U 3a/1a4ax
U3ydeHus yaeOHoro npeamera «bruomorus» Ha yriyOI€HHOM ypOBHE, ONpeesisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEpKaHHE, €ro CTPYKTYpPHpPOBaHHE IO pa3feliaM U TeMmaw,
pacmpeziefieHue 1o KiiaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXNPEAMETHBIX M BHYTPHUIPEIAMETHBIX CBS3€H, JIOTMKM Y4eOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydarommxcsi. B mporpamMMe mo OMOJOTHH peaM30BaH MPHHIIAIL
MPEEeMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO O00IIero o0pa3oBaHus,
Omaromaps uyeMy [pPOCMaTpPHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAyIoIlee  pPa3BUTHUE
OMOJOTHYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, 3KOJOTUYECKOIO MBIIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeHOro OTHOIIEHUS K OKpyXarolled NpupoaHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peanu3anuu
tpeboBanuiit ®I'OC COO Kk mIaHUpyEeMbIM JUYHOCTHBIM, METAIPEIMETHBIM U MHPEIMETHBIM
pesyapTaTaM oO0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIUXcs M0 OCBOCHMIO COZAEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VYueOHnblii npeamer «buonorus» Ha ypoBHE CpeHEro oO0Iiero oOpa3oBaHHs 3aBeplIacT
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH HAa pacIIMpeHue U yriyOsieHne 3HaHui
oOyyaromuxcst O JKMBOM TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouojoruw,
AMOPHONIOTUN ¥ OUOJIOTHMH Pa3BUTHsI, T€HETUKU, CEJEKIUH, OMOTEXHOJOTHH, BOJIOIHUOHHOIO
YUEHUSI ¥ DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPHEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX W OpraHu3alUsAX cperHero npodeccuoHaabHOro odpasoBanus. OCHOBY €ro cojepKaHus
COCTaBJISiET CUCTEMa OMOJOTMYECKUX 3HAHUHM, MOJYYEHHBIX MPU H3YYEHHH OOYy4YarOUMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/esoB OHOJOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS TOTY4YalOT pa3BUTHE. Tak, pacUIUpEeHbl U YrIyOIeHbI
OMOJIOTUYECKHE 3HAHUSA O PACTEHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
o0LIMX 3aKOHOMEPHOCTSX JKHU3HM, JOMOJHUTEIBHO BKJIIOYEHbI OWOJIOTMYECKHE CBEICHUS



MPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOpPhlE MOXKHO HCIOJB30BaTh KaK OPHUEHTHUPHI AJIs
MOCIEAYIONETo BeIOOpa mpodeccun. Bo3mMokHa Takke WMHTETpanus OMOJIOTHYECKUX 3HAHHUHA C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYICHHBIMHU 00yUJaIONUMUCS TIPH U3y4eHUHN (QU3UKH, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpeaMery "buonorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOAbl K H3y4eHHIO Oumosioruu. COrjlacCHO MM, H3Yy4aroTCs
CBOMCTBA UM 3aKOHOMEPHOCTH, XapaKTEepPHBIE JIJISl )KMUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3aluHy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
wianetsl. Tak, B 10 Kkiacce HM3ydyaroTCs OCHOBBI MOJIEKYJISPHOM U KIETOYHOUM Ouoioruw,
AMOPHUOJIOTUN U OUOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUN, OMOTEXHOJOTHH M CHHTETHYCCKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOydarommxcs Mo OOTaHHWKE, 300JIOTHH, aHATOMUH,
¢uznonoruu venoseka. B 11 kimacce u3yyaroTcsi 3BOJIOIMOHHOE YUYEHHUE, OCHOBBI SKOJIOTHH U
ydeHue o omocdepe.

VYueOublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TMpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MUpPA, 3HAHUW O CTPOCHHUH, MHOT00Opazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBI, O BBIIAIOIINXCS
HAy4YHBIX JOCTHXKEHUSIX, COBPEMEHHBIX HCCIICIOBAaHUAX B OMOJOTHH, MPHUKIAIHBIX aCMEKTax
Ouosiornueckux 3HaHui. JJig pa3BUTUS W MOJAEpKAHUS WHTEpeca 00ydarImmxcs K OMOIoruu
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETHUECKOI0 MaTepuaia B COACPKaHUHU MPOTrPAMMBI IO
OHOJIOTUM TPETyCMOTPEHO 3HAKOMCTBO C HUCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHON
obsacTi OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apYOCKHBIX YUEHBIX B pEIICHUE BaKHEHIINX
OMOJIOTUYECKHX U KOJIOTUICCKUX TTPOOIICM.

Llenp u3yuenus yuebnoro npenmera «buosiorus» Ha yriayOn€HHOM ypOBHE — OBIa/ICHUE
O00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOTro paHTa U NPHOOPETeHHE YMEHUN UCIOJIb30BaTh 3TH 3HAHUS B (OPMHUPOBAHUU WHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY yueOHOr0 3aBeIeHUs sl POAODKEHUS OHMOJIOTHYECKOT0 00pa3oBaHUsl.

JocTrxenne nenu u3ydeHus ydeOHoro npeamera «buojorus» Ha yrinyOn€HHOM YpOBHE
obecreunBaeTCs pereHrueM CAeAYyIOIMMX 3a/1a4:

OCBOCHHE  OOYYalOIMMHUCS  CUCTEMbI  OMOJIOTMUECKMX 3HAaHWM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHIX, KOHIIEMIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M MpaBUIIaX,
COCTABJISIFOLIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAy4YHYIO KapTHHY MHUpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOIYJISIHS, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOYyYarmoIMXCSi C  METOJAaMHU  TO3HAHHUA  JKUBOH  MPHUPOBI:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOrMYECKUX HayK (MOJEKYJISIpHOW U KJIETOYHON OMOJIoruH,
AMOPHOJIOTUN U OMOJIOTHH Pa3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJOTUH U CUHTETUYECKOU
OMONOTUM, TAJIEOHTOJOTHH, DKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIIEeOBaHU B JlabopaTopud W B MpupoAe (HaONIoJeHUEe, H3MEpEeHHE,
IKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIQJICHHE OOYYArONIUMHUCA YMEHHSIMHU: CAaMOCTOSTEILHO HAXOJWUTh, AHAIM3UPOBATH M
HCIIOJIb30BaTh OMOJIOTUYECKYI0 MH(GOPMAIIUIO; TTOIH30BATHCS OMOJOTHYECKONH TEPMHUHOJIOTHEN U
CUMBOJIUKOW; yCTaHAaBIUBaTh CBSI3b MEXKIY pPa3BUTHEM OWUOJOTHMH U  COIMAIBHO-
SKOHOMUYECKUMH U HKOJOTHYSCKHMH TMpoOjeMaMy YelIOBEUeCTBA; OIEHWBATH IOCIEACTBUS



CBOEH JCATEIHPHOCTH 110 OTHOUIEHHUIO K OKpPYXalolled MPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 U 3J0POBBIO  OKPYXKAIOIIUX JIIO/ICH; O0OOCHOBBIBAaTH H  COONIOAATH  MEpHI
npodMIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEACHUA B MPUPOAE U 0OecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOIO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OHoJIOTHH,

pasBUTHE Yy 00YYAIOLINXCSl MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOMIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJIeMaMu, METOJ0JIOTHEel OHMOJIOrMYeCcKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HCCIICOBAHUM, peIIeHus] OWOJIOTUYECKUX 337134, MOJCIMPOBAHUS
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMS K JKUBOM MPHUPOJE B LEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHUS B TPUPOJC; WHTETPAIUM €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BaHUN
(cobmroeHue TMpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0POBBSl U 3/I0POBBSl OKPYKAIOMIMX JIOACH (COONIONEHHsST Mep
npoQUIaKTUKK  3a00JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSAX TPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHUE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIAMBHIYaTbHON
00pa30BaTeNbHON TPAaeKTOpUH, CHOCOOCTBYIOLIEH MmocienyromeMy IpodecCHOHATBHOMY
CaMOOMPEIEIICHUI0, B COOTBETCTBUU C HHIMBUIYaJbHBIMA MHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

OO0miee ymucliO YacoB, OTBEACHHBIX HA H3y4YeHHE OMOJIOTMHM Ha YIriyOJE€HHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 kmacce — 102 gaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

OT10op oOpraHuM3alMOHHBIX (OpM, METOJOB M  CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISIETCSI C YUETOM CIIEIU(PHUKHU €ro COJEpKaHWs W HANpPaBICHHOCTH Ha MPOIOIDKCHHE
OMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU OOy4YEHHH OMOJIOTMM HA YIiyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEJCHUE JAaOOpPaTOPHBIX U MpakTHdeckux pabor. Takxke yuyacThe oOydalOIMXCS B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKAX — paboT, TeMaThka KOTOPBIX
OTpeNieNIeTCsl YYHUTEJIEeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOAHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

ConepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVPCUBOM, HE BXOJAUT B  IPOBEPKY
rocyznapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonoruueckue Hayku u u3ydaemble UMHU Mpobiembl. DyHIaMEHTalbHbIE, MPHUKIAIHbIE U
MOMCKOBBIC HAYYHbIE HCCIIEAOBAHUS B OMOJIOTHH.

3HayeHue OuoJoruM B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccuun, cBs3anHbie ¢ Owonorueil. 3HaueHUE OWOJOTMH B MPAKTHYCCKON
JIEATEIbHOCTH YEJIOBEKA: MEIMIIMHE, CEJIbCKOM XO34MCTBE, IPOMBIIIJIEHHOCTH, OXpPaHEe
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. Japeun, Y. I'apseid, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunukos, H. . Basunos, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHMHCTBO
XUMHYECKOIO COCTaBa, JIUCKPETHOCTb M LEJIOCTHOCTb, CIIOKHOCTb H YIOPSAJOYECHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHM3alus, CaMOBOCIPOU3BEIECHUE, PA3APAKUMOCTD,
M3MEHYHMBOCTb, POCT U Pa3BUTHE.

VpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKaHEBBIN,
OpraHNU3MEHHBIM, MO YJIILIMOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
o6uocoepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak opma cymiecTBoBaHUS MaTepuu. Hayku, nzydaromiue *UBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHU3alUU.

N3yuenue xuBbix cucteM. Meroasl Ouonornyeckor Hayku. HaOmronenue, usmepeHwue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOM
nepemeHHoil. [lmanupoBanue »skcnepumenta. IlocraHoBka W mpoBepka rumnote3. HyneBas
runote3a. [IoHsATHE BHIOOPKH U €€ JO0CTOBEepHOCTh. Pa3bpoc B Guosnornyeckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ysbTaToB. [IpHunHbBI MCKaXKE€HUSI PE3yJIbTAaTOB AKCIIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuielr 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HH», «BHOJIOTHMYECKHE CHCTEMBIY,
«CBoONiCTBa )KMBON MaTepun», «Y pOBHHM OPTraHU3ALMU KUBOU MPUPOIb», «CTpoeHNE )KUBOTHON
KIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOrO0  OpraHu3May,
«buoreonieno3y», «buocdepar, «MeToabl U3YUCHUS KUBOU MPUPOIBD.

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE IS IPOBEACHUS HAOMIOACHNUH, U3MEPEHHIH,
DKCIIEPUMEHTOB.

IIpakTuyeckas padora «licnonb3oBaHuEe pa3IMYHBIX METOAOB NpPU H3YYEHUH MKUBBIX
CUCTEMN.

Tema 3. buosnorus Kjierku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VICTOpHS OTKpBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodopes3, MeTOJ MEuYeHbIX aTroMOB, AudQepeHnManTbHOe LEHTPU(YTUpoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uUKCUPOBAHHLIX KiemoK. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemMoHcTpauMu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpOCKom», «Mcropus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *UBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
atekrpodopes, nuddepennuanpaoe neHrpudyrupoanue, [ILP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHUYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona n e€ posb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYJIALHUN.
MuHepaibHbIE BEIIECTBA KJIETKHU, UX OHOJIOTHYEcKasi poiib. Pob KaTHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuyHas, yeTBepTUUYHAs CTPYKTypbl. JleHaTypanus. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkm 6enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHibl, OJUrocaxapuibl M monucaxapujpl. OOmumi
IUIaH CTPOEHUs U (U3MKO-XUMHUECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuuU
YTJIEBOJIOB.

Jlununpl.  T'uppodunbHO-ruapodoOHBIe  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. JIHK n PHK. Ctpoenue HykienmHOBBIX KUCIOT. HykieoTuusl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6uonorndeckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B Mmojekyine AT®. buonornueckue
¢yakuun  AT®. BoccraHoBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OHMOXMMHUYECKHEe W OuopuU3NYEeCKHe HCCIEeI0BaHUs COocTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpaL UK

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«PacnpeneneHrne XMuMUYECKHX 3JIEMEHTOB B JKUBOW MPUPOIEN.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocTaBe oOpraHu3zmMoB», «CTpoeHHE MOJIEKYNbl OerKay,
«CTpyKTYypbl OETKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MONEKYIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas padora «OOHapyxeHue OEJIKOB C IOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKash M mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas cTeHka OakTepuii W apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHPOBAHNE DYKAPHOTHUECKOW KieTKH. [ImazmaTmueckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopt). [lomynmponunaemocts memOpansl. PaGota
HATPHUI-KaJIMEeBOr0 Hacoca. JHAOIMUTO3: MUHOIUTO3, paronnTo3. Dk30uuTo3. Kinerounas creHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Murtonnazma. L{uto3ons. Llutockener. JBmwkeHue mutorazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOUABI KIeTKH: >HomIasmMarndeckas cetb (DIIC), ammapat ['ombmku,
JM30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue rpaHylIspHOrO peTukynyma. Mexanusm wnanpasnenuss oerxkos 6 JIIIC. Cunte3
pactBopuMbIXx  OenkoB. CuHHTE3  KJIETOYHBIX  MeMOpaH. [nmagkuii  (arpaHynspHBIiL)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MUTOXOHIPHM, TIACTHIBL. [Ipoucxooicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMUM MHUTOXOHIpHHA W TUiacTuj. [lepBUYHBIE, BTOPUYHBIE M CIOXXHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJIOPOIUIACThl, XPOMOIUIACTBI, JIEHKOIJIACTBl  BBICIINX
pacTeHUN.

Hemem0Opannbie opranoussl kietku CtpoeHne M (QyHKIUU HEMEMOpPAaHHBIX OpPraHOHMIOB
kietku. PubGocombl.  [lpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIemOK.
MukpoTtpybouku. Knerounsiii nentp. CrTpoeHue M JABWKEHHME JKTYTMKOB M PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBblii MaTpuKc. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBI. J{uHamuxa s0epHOuU
000n104KU 8 Mumose. foepHuiti mpancnopm.

Knerounsie  BikitoueHus.  CpaBHMTENbHas  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe >KUBOTHOMN
KIeTKN», «CTpOEHUE pacTUTENBbHON KiIeTkn», «CTpoeHne MUTOXOHIpUM», «Sapoy», «CTtpoeHue
MPOKAPUOTUYECKOMN KIETKH.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHKPOIpENnapaTbl PacTUTEIbHBIX, >XHUBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopHasi paGora «l3yueHne CTpOeHUS KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccnenoBaHue mia3Moin3a U JEMIa3MOJIM3a B PaCTUTENbHBIX
KJIETKax.

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB M NMPeBPallleHUE IJHEPTUHN B KJIETKe

AcCUMWISINS U TUCCUMUIISILIMS — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMEeHa BEIIEeCTB:
aBTOTpOGHBIK ®  TeTepoTpoHBIA. YdyacTHe Kuciopoga B  OOMEHHBIX  IpoIeccax.
OHepreruyeckoe obOecrnieueHue kierku: npespaimeHue AT® B 0OMEHHBIX MHpoleccax.
DepMeHTAaTUBHBIM XapakTep peaklHil KIETOYHOTO MeTabosiu3Ma. DepMeHTHI, X CTPOCHUE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIHIA OT Pa3IMYHBIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonnoeo yeumpa. Ponp xmnopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
dazpl. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
Bausinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocunTte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKkTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’poOHBIE MHKPOOPTaHU3MBl KaK OOBEKThl OMOTEXHOJOIMM U BO30YAMTENH
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYecKOro oOmeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronorunueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B MpoIeccax
O6uonornyeckoro okucieHus. Lluxnmdeckne peakuuu. OxucauTenbHoe ¢GochopuIrpoBaHue.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTreTHIECKOr0 OOMEHa.

JleMoHCTpanun

[Toprpetsr: k. [puctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000py/I0BaHUE Ui IPUTOTOBIIEHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (epMeHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».



JladbopaTtopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuunoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKLUSIX MATPUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cuate3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
kiemxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
ouocuHTe3a Oenka. KogupoBanue aMuHOKHCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [umore3a omepona (®. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomsl 2enos. Perynsius 0OMEHHBIX MpolieccoB B KieTke. Kierounslii romeocTas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U OONMUTraTHbIe mapa3uthl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pacrenuid. CIIN, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexuwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /Ku3HeHHbIH HUKJ KJICTKH

Knetounslii nuki, ero mepuoisl u perymsauus. Muatepdaza u muro3. OcoOeHHOCTH
MpoIeccoB, mpoTekatomux B uHTepdase. [loaroroka kinetku kK aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOJIbI
uHTEpPa3bl.

Matpuunsiii  cunte3  JIHK -  pemmukanmsa. [lpunnunsr  permmukanum — JTHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aAHTUIAPALIEIBHOCTh. MeXaHu3M
permukannu - JIHK.  Xpomocombl. Ctpoenne XxpomocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBII Ha0Op KJIETKHM — KapUOTHUIL. JIMIJIOWIHBIM M TarjJoUIHBIA HAOOPBHI XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJSALIME B HUX MpoLEcChl. THUIIbI
muto3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadeHre MUTO3a.

Perymsimuss mMuToTHueckoro nukia kieTku. I[Iporpammupyemas kieTtouHas TuOenbp —
arornTo3.



Knerounoe sapo, XxpoMocombl, GyHKIIMOHATbHAS TeHOMUKA. Mexanuzmbl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuipl u cxembl: «OKu3HEHHBIM HHMKI KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Permmukanus JJTHK».

OO6opynoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MuT03 B KieTKax KOpelKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KJIETKAaX KOHUMKA KOpeEIlIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOUHBIE,  KOJIOHHAJIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOEHUS U JKU3HEACATEILHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEl: oOpa3oBareibHas, IOKPOBHas,
MPOBOIIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpoeHUs, (PYHKUUNA U PaCHOIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COEIMHUTENbHAsA, MblleuHas, HepBHasA. OCOOEHHOCTU CTPOEHUS, (YHKIMI U pacroiiOKeHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tena opranu3moB. Kapkac pacrenmii. CkeneTel OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBi>xkeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBO€, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUH: TPOMHU3Mbl M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[Mutanue opranu3zmoB. [lormomieHne BOJbI, YTIECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHE.
[luTaHre TO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHble
xene3bl. [IuieBapurenbHas cucTeMa 4eloBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHasi MOBEPXHOCTh. JKaGepHoe U NEroyHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TTO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbpHasi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIAINH JIETKUX Y TITUIl 1 MJIEKONUTAIOMUX. Perymsimus apixanus. [[pixaTenbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIeHusl.  OBOJIIOIIMOHHBIE  YCIOXHEHHUS ~ CTPOEHUSI  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perysiusi.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbsl BbiaeneHusa. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBAaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAe/eHUsA. CBs3b MOJOCTU Tela ¢ KPOBEHOCHOMH
Y BBIICTUTEIBHOM cUCTEMaMU. BpineneHrne y MmO3BOHOYHBIX XKMBOTHBIX M dYesioBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKIIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema dyenoBeka. KIeTOUHBIE W TyMOpadbHBI HMMYHHTET.
Bpoxxnéuupli W TpHOOPETEHHBIM  crieUPUIECKUH  UMMYHUTET. Teopuss KIOHAJIBHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

PazapaxxuMocTe M perynsauuss y OpraHu3moB. Pa3ipakumMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POocToBble BeleCTBa U HX
3HauEHUE.

HepBHas cucrema u peduieKTopHAs peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBI y JKHUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisimusi W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
SHJIOKPUHHOM CHCTEMBI M UX TOpPMOHBL /[lelicTBue ropmMoHOB. B3auMOCBSI3b HEpBHOW H
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktrepun», «lIpocreiimue», «OpraHbl LBETKOBBIX pacTeHU», «CHUCTEMBI OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembl», «CtpoeHue ctebinsi», «CTpoeHHE IHMCTOBOM TIIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CHUCTEMay,
«BpinenurenbHas cucrema», «DHIOKpUHHAs cucteMay, «CTpoeHne MbIUby, «MMMyHUTETY,
«KumeynomnonoctHpie», «CxeMa muTaHus pacTeHui», «KpoBEeHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHUEe IulaHapun», «BHyTpeHHee CTpOeHHE JOKIEBOIO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbikatomuxcsi», «HepBuast cuctema ntuny, «HepBHass cuctema MIIEKONMMTAIOMINX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpENnapaThl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIpenaparsl TKaHel, paKOBHUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbIE
AK3EMIUISIPBl KOMHATHBIX PACTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXXHBIC MTperapaThl
KUBOTHBIX, CKEJIETHI MTO3BOHOYHBIX, KOJUICKITUN OECITO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO U BO3AYIIHOTO TIHTaHUS PACTECHUH,
pacuieruieHusi Kpaxmana u OenkoB moj JeiictBueM (QepMeHToB, 000pyAOBaHHE IS



JIEMOHCTPALIMH OIBITOB [0 U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKHMX, MEXaHU3Ma JIbIXaTeJIbHBIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHOkeHMe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBoe. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kieTkH, unu ramerel. Meiio3. Cranguu Meiosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. bronornyeckuii CMbICI MeHO03a U II0JIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszButhe. l'ameroreHe3 'y JKMBOTHBIX. IloyoBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHnes3. CTpoeHHUE IOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE U AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranu3mMoB. Mopghozenesz — o0na u3z enasnvlx npobarem smopuonrocuu. Konyenyus mopghozenos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunuposanuoe opodrenue. bracmyna, muno
onacmyn. OcoOEHHOCTH IPOOJICHUST MIICKOMHUTAIOIMIUX. 3apOJBIIIEBbIE JUCTKH (TACTPYJISLINS).
3akiaZKka OpPraHOB M TKaHEW U3 3apOJBIIICBBIX JHMCTKOB. B3aumHOe BiIMsSHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXUUYeCKHX B3aMMOJEWCTBUI reHOB. BimsHue Ha
SMOpPUOHANIBHOE PAa3BUTHE PA3NUYHBIX (PaKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO U HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHHUE B IPHUPOJE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYNSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe TPOLECCHI.

PasmHoeHue u paszButue pacrteHuil. ['amerodpur m crnopodur. Meio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
Om1og0TBOPEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BOWHHOE OIIOOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyISIIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOe pa3MHOKeHUE», «TUIBI GECTIONOro pPa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meitoz», «Xpomocombl», «['amerorenes», «CTpoeHHE SAWLEKIETKH M CIEPMATO30UIa»,
«OcHOBHBIE CTaJuMu OHTOreHesza», «lIpsimoe u Hempsimoe pa3BuTHe», «PazBuTHe MalicKoro
Kyka», «Pa3Butne capaHum», «PazButue IArymkn», «/[BoiiHOE OIIOAOTBOPEHUE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOJOJIbHBIX M ABYAOJBHBIX pacTeHU», «KU3HEHHBIM LHKI
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM MUKI MXa», <«OKW3HEHHBI MUK NanopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMaTO30U/IOB,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U MI3MEHYNUBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKM Kak Hayku. PaGortel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. . Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YWCTast JIMHUS, THOPUABI, reHOTUN, (QeHoTHrn. OCHOBHBIE METOIbl TEHETHUKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. llepBbiii 3akoH MeHaens — 3aKOH €IMHOOOpa3us
rubpuaoB mnepBoro nokoneHus. IlpaBuno momuHupoBanus. Bropoit 3akon Menzens — 3aKoH
paciieruieHus Ipu3HakoB. LluTonoruyeckne 0OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienne npu3HakoB MIpU HENTOJIHOM JTOMUHUPOBAaHUU.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HAapYIICHHE CLEIUIEHUS MEXAY TeHaMU. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TTOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECHCTBHE TIE€HA.
MHoXecTBEHHBIH ayulenu3M. B3anMoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEACHMS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3MBbl B3aUMOJICUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjleICTBEHHON nH(popMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanuey, «CLeIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30huiby, «I eHeTrka nonay, «Kapuotun yenoBekay, «Kapruotum aApo30Qpuib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALlMM 3aKOHA HE3aBUCUMOIO
HACJIEJ0BAHUS MMPU3HAKOB, MOJIENb JUIsl IEMOHCTPALIMK CUEIIJICHHOTO HACIEAOBaHUs MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «V3ydeHue pe3yabTaTOB AWUTUOPUIHOTO CKPEIIUBAHHS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3anmopnelictBie reHoTtuna u cpeapl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BUIbl  HM3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHas U3MEHUYUBOCTb. Ponb cpeabl B (OpMUPOBAaHUM MOIUGMUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enoTunuueckass W3MeHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOM M3MEHUYUMBOCTH. Buibl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTtanonHass W3MEHYMBOCTb. BHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHMUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO MpouLecca. 3aKOH FOMOJOTHYECKHUX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUSMOS.

JleMoHCTpan U

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupl 1 cxembl: «Bunbl u3meHunBOoCTHY, «MoaudukannoHHas H3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «[ eHeTHyeckue
3a00sieBaHUA YeloBeKay, «Buapl MyTanuii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUALMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBexka. MexayHapoaHasi NMporpaMMa HCCIEIOBAHHMS TE€HOMa YeEJIOBEKa.
MeToibl U3Y4YeHUS TEHETUKHU YETIOBEKAa: FeHEalIOTMYeCKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJIEKYISIpHO-TeHETUYEeCKUd. COBPEMEHHOE OMNpeIeIICHUE



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yucie ¢ noMoubro [T1P-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UUYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYKawllel cpeabl. l'eHeTnueckas MpeapacrnoaokeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHs] TEHETUKH YEIOBEKay,
«"eneTnueckue 3a00JIeBaHUS YEITOBEKAY.

IpakTnyeckasi padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JaHMM COpPTOB pacTeHUM U mnopoAa KUBOTHbIX. CopT, mnopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIIMOHHOM cenekiuu. VcnbiTanue npousBoautTesnei mo moroMctBy. Ot6op mo
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITa TOTOMCTBA U OTOOP IO TEHOTHUITY C ITOMOIIBIO aHAH3a
JIHK.

HckycCcTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHMOHHOW paboThl. PamuanoHHbBIl U
XUMHUYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid Yy KYyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWE T€HOMHOTO pENAaKTUPOBaHMSI M MeToAoB pekoMOMHaHTHbIX JHK nmms
MOJTYYEHHS UCXOAHOTO MaTepralia JIJIsl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelIMBaHue, Wik UHOpUAUHT. HepoacTBeHHOE CKpelrBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero mpuuuHbl. Mcnonp3oBaHue rerepo3rca B - cenekiuu. OtmanéHHas ruOpuaM3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JUKUX
poauyeii i CO3AaHMUsI HOBBIX COPTOB U THOPHUIIOB CEIHCKOXO03SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BLIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM ducie ¢ NpUMeHeHUemM COBPEeMEHHBIX Memo008 HAYUHbIX UCCIe008aHUll, Nepedosblx uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKACHUS U MHOTOOOpa3us KyJbTYPHBIX PaCTCHHID,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACIEICTBEHHOM HW3MEHUYMBOCTH», «METOIBI CENEKIUn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jlaboparopnasi paGora «/3yueHue cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHrue METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METO/Bl M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B JIaOOPATOPUIO arpOYHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. Mukpoouosorudyeckuii cuute3. OObEKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJIbIO ITOJIy4E€HHUsI OPTaHU3MOB U UX KOMIIOHEHTOB, COIEPIKAIINX
HE BCTpEYaroIuecs B IPUpoJie ONOCUHTETUYECKHE ITYTH.

Kiterounas mHkeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PAaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. lcmomnbp3oBaHue
raliOuIoB B CENEKLUMU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS SIMLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyJIbMmueUpOGaHusi U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JloctuxkeHus U MEpCHEKTUBbI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. OKOJIOTMYECKHME M OITHYECKHE NpOoOJIeMbl TI'€HHOMU
VUHXCHEPUU.

Menmununckue 6uorexnosnoruu. [loctrenomuas mudposas meaununa. ITLP-nuarnocTuxka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIETOK. TapretHas Tepamnus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (QyHIaMEHTAJIbHBIX OCHOB MEIWIMHCKHX TEXHOJIOTHA,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIHMi TPEXMEpPHOro OMONPUHTHHra U
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuupl u  cxembl:  «/cnonap3oBaHME  MHUKPOOPTaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KileTouHas nHxkeHepusn», «I'eHHas MHKEHEPUsI».

JlaGopaTopHas paGora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexXHOIOrNs — BayKHEIIas MPOU3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPeACTABJIEHUA B OMOJI0THI
OpomononHas teopust Y. Jlapuna. [Ipennocsuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3HB
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBwkymme cuibl dBomonuu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CylIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu sBosonuu (CTD). HelTpanbHas TeOpust SBOTIOLNH.
CoBpeMeHHas IBOJIIOIMOHHAS Ouoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsr: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, . Xonneiin, J. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MNPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyta nyremectsus Y. Jlapsunay, «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyOei», «MHoroobpasue
KYJBTYpHBIX (hopM KamycTsl», «[loponbl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLIUX CHUJ 3BOJOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH 3BOJIIOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmymnsiuust Kak 3JeMeHTapHas eAuHULa 3BoolMU. COBpEMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a oMY KaK
3JIEMEHTApPHOE 3BOJIIOLIMOHHOE SIBICHHE. 3aKOH TeHeTudeckoro paBHoBecus k. Xapau, B.
Baiinbepra.

OnemeHTapHbie (HAKTOPHI (IBMDKYIIUME CHJIBI) JBOJIONMH. MyTallMOHHBIA TIpoIecc.
KombOunaruBHass u3MeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHalpaBl€HHbIE W3MEHEHUs
yacToT ayuienedl B momynauusx. ekt ocHoBarens. IDggexm OYmMulLIOUHO020 2OPAbIUIKA.
CHudicenue 2eHemuyecko20 pasHoodpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduueckas (MpoCTpaHCTBEHHAs), OnoIornyeckas (penpoyKTUBHAS ).

EcrectBenHblii oTO0p — Hampamstomuil ¢aktop 3Bomonuu. PopMbl ecTecCTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3MPYIOUIMHA, pa3peiBatoluil (qu3pyntuBHbI). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[Tprcnoco0NeHHOCT OpPraHU3MOB KaK pe3yJibTaT MHUKPO3BOJIOLUMHU. Bo3HHMKHOBEHHE
npucnocoOieHuit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ilpumepsr npucnocobaeHnit
y OpraHu3MoB: Mopdosnornyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpa3zoBaHue kak pe3yiabTaT MUKPO3BOJIOLUU.
M3onsauuss — xiaroueBoil ¢akrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajionaTpuyeckoe  (reorpauyeckoe), CHMIATPUYECKOe (IPKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonau3arus, THOpuan3anus ). JJIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Posnp  »BoOmIOIMOHHOM OuoOMOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI C HEH.

JleMoOHCTpaLun

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTEY, «[lomynsSIiumoHHas CTPYKTypa BUIaY,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «J/IBmwKymme CHIBI  DBOJIOIUN,



«IKOJOTHYECKasT HM3OJISAIHS TOMYJSIUiA ceBaHCKoW Qopenn», «leorpadudeckas H30IAIUAS
JMCTBEHHUIIBI CUOMPCKOM U JMCTBEHHULIBI Jaypckoi», «[lomynsannoHHble BOJIHBI YHUCICHHOCTU
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHHEY, «MHIyCcTpHalIbHBIN MEJIaHU3M», «Kusble HCKOIIaEMBbIE»,
«IlokpOBUTENBCTBEHHAs OKpacka >XHMBOTHBIX», «lIpemympexnaromas oOKpacka >KHBOTHBIXY,
«Puznonoruueckue agantanun», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Bunma», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpadpuyeckoe  BuIO0OOpazoBaHMEe TpPEX  BUAOB  JIAHABILEH»,
«DKOJIOTMYECKOe BMJI000pa3oBaHME BHUJOB cHHUIL, «[lonumionasl pacteHuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHHU, KOJUIEKIIMHM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpPUMEpaMHU pa3IMYHbIX MPHUCIIOCOOJIEHUH, Yyuesa NTUL] U 3Bepeil pasHbIX BUAOB, repOoapuu
pacTeHui OJIN3KUX BUI0B, 00pa30BABIIMXCS PA3IMUHBIMU CIIOCOOAMH.

Jladoparopnasi padora «BpIsBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHUE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue metonsl usyudeHus sBomouud. CpaBHeHue ¢uopbl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHONIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyYCHHS DBOJIOIHH.
['eHeTnyecKME MEXAaHU3MBI 3BOJIOLMU OHTOIE€HE3a U IOSIBICHUS SBOJIIOLIMOHHBIX HOBILIECTB.
["'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYISpHO-
reHeTUYeCcKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyU€HHUs  HBOJIOLHUU.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIFOLHSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBWiia)  d3BOJNOUUHU. [lpunyun  cmenvl  QPyHKYui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabnuupl u cxembl: «DPUIOreHETUUECKUH Psijl JIOIAan», «ApXEONnTepHKC», «3Bepo3yobie
amepb», «Creronedans», «Puanodursy, «CemMeHHbIe TaOPOTHUKMNY, «buoreorpaduueckue
30HBI 3emnny, «Jpeid koHTUHEHTOB», «Pemukthl», «HavanbHble cTaguu SMOPHOHAIBEHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE ¥  aHAJIOTMYHBIE  OpraHbl»,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YeJIOBEKAa W IIMMIaH3e», «l IaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIOLIUN Y.

O6opynoBaHue: KOJUIEKIMU, repOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHM3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTAapHBIX OPraHOB M AaTaBU3MOB, KOJUIEKLIHUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHayuHbBIE TPENCTABIEHUSI O 3apOXKIECHUU JKU3HMU (KpealuuoHM3M). ['Mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ ornposep:keHue oneltaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.



OcHOBHBIE dTanbl HEOpraHUYEeCKOi BoroNuK. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XuMHUECKasi 3BOJIONHS. AOMOTeHHBIH CHUHTE3 OPraHMYECKHX BELIECTB W3 HEOPIaHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XounjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHHUE MTPOTOKIICTKH.

HUctopus 3emnu u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHocUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHONIOrMYecKas mKaaa: 30Hbl, IPbl, HEPHUOBL, SITOXH.

Hauanbnabie 3Tanel opraHnyeckoil 3Botounu. [losiBieHre U 3BONIOLUS MEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (CUMOHMOTreHe3). DBOJIIOLMOHHOE IMPOUCXOKIACHUE BHPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl HBOJIOLMU BbhICIIUX pacTeHUi. OCHOBHBIE apoMop(ho3bl PaCTEHUH.
Beixon pacrenuit Ha cymry. IlosiBneHue CHOpPOBBIX pacTEHHH W 3aBOECBAHME HMMM CYIIM.
Cemennble pactenust. [IponcxoxeHre HBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOJIIONUS MO3BOHOYHBIX. [IporncxoxkacHre aMpuOuili M penTUITHA.
[TpoucxoxaeHne MIICKONMHUTAIUX W NTUI. [IpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH M TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue )u3HM Ha 3emiie 10 3paM U MeproiaM: apXei, PoTepo30i, Naneo30u, Me3030M,
KaiiHO30#M. OOmias xapakTepuCTHKa KJIMMara U Treojiorhyeckux mporeccoB. [losBneHue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKUE KpU3HCHI mpouutoro. IlpuumHel u cnencreus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIM 3KOJIOTMUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Toptpetsr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpeiin, I'. Ménnep, C. Munnep, I'. IOpu.

Tabmunel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHuUro
caM03apOoXKJIeHHs XU3HM», «Cxema ombita C. Mwmmtepa, I'. FOpu», «3Tanel HeopraHndeckou
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBONIOIUHY,
«Cxema o00pa3oBaHUsl DJYyKapuoT MyTéM cuMOHOreHesa», «CucreMa J>KUBOM MHPUPOIB»,
«Ctpoenue Bupyca», «ApoMopho3sl pacTeHui», «PuHHOOUTBHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOTOKJIETOYHbIE BOJopocany, «Mxm», «llamopotHukm», «l o0ceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS IKUBOTHOIO MHPay,
«ApoMop¢o3bl  KHUBOTHBIX», «IIpocreiimme», «KumeunononoctHsie», «llmockue uvepBu»,
«UYneHucToHorue», «PbI0BIY, «3EMHOBOHBIEN, «IIpecmbikaromuecs», «IItunemy,
«Munekonuratrone», «Pa3BuTue IKM3HM B apXxeWckou apey», «Pa3BuTHe JKH3HU B



MPOTEPO30MCKON 3pey, «Pa3BUTHME KU3HU B TAJICO30MCKOM 3pe», «Pa3BuTHE XU3HU B
ME3030MCKOl 3pe», «Pa3BuTHe XU3HM B KallHO30HCKOM »3pe», «CoBpeMEHHas cucrema
OpPraHMYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJNOB, KOJUJIEKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
[IO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUILl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, I0JIEe3HBIX
MCKOIIAEMBbIX, MYJISIKU OPIraHUUYECKUX OCTaTKOB OPIaHU3MOB.

Bupryaabnas snaboparopuas padora «MoaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOM aTMocdeper.

JlabopaTtopnass padora «l3ydueHne u omnucaHUE€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTZIETIOBY.

IMpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paenbl u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurunosHbie BO33pEeHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonctBo  yenoBeka € KUBOTHBIMHU. (CuHcTEMaTHMYECKOE IIOJIOKEHHE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOpP(]OIOrHuecKue,
sMOpuosiornyeckue, (HU3HO0IOro-0MOXMMHUYECKHe, MoBeAeHueckne. OTiHuYus 4YelnoBeKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE IOJIOBHOIO
MO3Ta U BTOPOW CUTHAJIbBHON CUCTEMBI.

JBuwxymme  cuibl  (QakTophl)  aHTpPONOreHe3a:  OWOJIOTUYECKHE,  COIMAIbHEBIE.
CootHorieHre OMOJOTHYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaauK aHTpororeHesa. PanHue yenoBexkooOpa3Hble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE MOHTHbI — O0IIME MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0Je. ABCTPaIONUTEKN —
JBYHOTHE INpEAKU JroAcH. YenoBek yMenblid, NEepBble M3TOTOBIEHUS Opynuid Tpyaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YeloBeK pa3yMHBI COBPEMEHHOIO THUIIA, JEHHCOBCKUUN
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najieoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYNALUAX YEIOBEKa.
MyrtanunonHbIH nponecc U nonuMopdusm. IlonynasuuoHHble BOJIHBI, Apeiid) T€eHOB, MUTpALU U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosbime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaNIO-HETPOHIHASA (PKBaTOpHAlIbHAS), MOHTOJIOMIHASA (a3MaTCKO-aMepHuKaHcKas). Bpems u
NyTH paccelieHuss 4YeloBeKka 1o I[aHere. EnuHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCT, 4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurmHapaple MeToabl B (u3Wyeckor  (OMOJIOTMYECKO) aHTPOIIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTHSI M TMaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJIALHUM.
buocounaneHple  uCClE€NOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KOZBOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoOHCTpaLun



[Toptpetsr: Y. apBun, JI. JIuku, S. . Porunckuii, M. M. I'epacumos.

Tabmumet uw  cxembl: «MeTOasl  aHTPOMONOTUMY», «[ OIIOBHOW MO3r  YEIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBWKyIIME CHJIBI aHTPOIOreHe3a», «JBOJIOLIUOHHOE [PEBO YEJIOBEKay,
«ABcTpasionutek», «HenoBek ymenblii», «HenoBek mpaMoxoaamuny, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbupl»y, «KpomanboHb, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTEeH, IPEIMETOB MaTepHalbHONW KyJIBTYphl IIPEIKOB
YelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYSCKUMU W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepelra 4eslOBEeKa M uepena LIMMIAaH3€, MOJENb KHCTHU YEJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEIIOBEKA.

Jladoparopuasi paGora «/3ydeHne OCOOCHHOCTEH CTPOCHHS CKelieTa YeJOBEKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOLICHHSIX OPraHu3MOB H
HAJ0OPraHM3MEHHBIX CHCTEM € OKPY/KAKIIEH cpenoit

3apoxaeHue U pasButhe sKoioruud B Tpyaax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonbl skosioruu. [loneBbie HaOmONEHUS. DKCIIEPUMEHTHI B 3KOJOIMU: IPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpYKalOLEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HAYEHUE DKOJOTMYECKMX 3HAHUM JUIS 4EJIOBEKAa. DJKOJIOIMYECKOE MHMPOBO33PEHHE Kak
OCHOBa CBs3€H uyenoBeuyecTBa C MNpuponoid. POpMUPOBAHUE HKOJIOTMYECKOW KyJIbTYpPBHl U
HKOJIOTMYECKOM TPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmunp!l 1 cxembl: «Paznensl skoiorun», «Metoasl skojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIoIIeH Cpenbh».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonoruyeckrue (aKTopbl W 3aKOHOMEpHOCTHM MX JedctBus. Knaccudukanus
DKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKHe, OuOoTHYecKue, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JieMcTBUS 3Kojdoruueckux ¢akropos. IlpaBuno munumyma (K. [lnpenrens, 1O.
JInbux). TonepaHTHOCTb. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOT'O CHEKTpa Ha OpraHU3Mbl. DKOJIOIMYECKHE TPYIIbl PAaCTEHUH M JKUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kak skonoruyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[TorikniIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxxHocts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuil K MOAJEp:KaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo OTHouIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKUMA.



Cpenbl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYyIIHAs, MOYBEHHAas, TNTyOWHHas
NOJNOYBCHHAsl, BHYTPHOpraHU3MeHHas. DU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHMii: nepeBbs, KYCTAPHHKH, KYCTApHUYKH, MHOTOJICTHHE TPAaBbl, OJHOJICTHHE TpPAaBBHI.
JKuznenneie (GoOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYPEHIIMA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaAHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckne  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OWOTHYECKUX B3aWMOJICHCTBUN I CYIECTBOBAHMS
OpPraHu3MOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO UCKITFOYCHHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «IKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYMIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « [ €MIOKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHbBIE
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTalud KUBOTHBIX», «Cpenbl OOUTAaHUS OPTaHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHbIE POPMBI pacTeHUY, «KHU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IMUPOKOIUCTBEHHOTO Jieca», «IDKOCHCTeMa XBOWHOro ecay, «llemm mutanusy,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OGopynoBaHue: TepObapuu pacTCHH W JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIUSHUIO
pa3MYHBIX  JKOJIOTWYECKHX  (HAKTOPOB, TepOapull  CBETOJIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCJIMBBIX PACTEHUH, CBETONIOOMBBIC, TCHENIOOMBBIE U TEHEBBIHOCIHMBBIE KOMHATHBIC
pacTeHus, repOapuM ¥ KOJUJIEKUUU TEIUIOIIOOMBBIX, 3UMOCTOHMKHUX, MOPO30YCTOMUYMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K Trurpopuram,
KcepopuTaMm, Me30(uTaM, KOMHATHBIE PACTEHHs JaHHBIX TPYIIN, KOJUICKIUH >HKMBOTHBIX,
oOHuTaIOIUX B pa3HbIX Cpeiax, repOapuu U KOJUIEKLIUU PacTeHUH M KMBOTHBIX, 00JIala0IINX
YepTaMu TMPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Tepbapuu u
KOJJICKIIMM PACTCHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJJIEKIIUU IKUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aHMMO/ICHCTBHSIX.

JlaGopaTopHas paGora «BrIsgBieHHe TPUCTIOCOOIEHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBieHHEe NpPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIepPaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 pPa3HBIX MECT
oOUTaHUSY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssiust kak Ouojornueckasl cucreMa.
Pons HeomgHopomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(bopMHpPOBaHNHU TPOCTPAHCTBEHHOHN CTPYKTYpHI NOMYIAIMi. OCHOBHBIE TTOKA3aTEIH MOMYJISAILUH:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHAas M MOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Dkonornyeckast CTpykTypa momymsanud. OIleHKa YHCICHHOCTH TOMmyJsaiud. J{nHamuka
nonyasuu 1 e€ perysiuua. buotuueckuil noreHnman nonyasuud. MoenupoBaHue JTMHAMUKU
nonynsuu. KpuBble pocTa uucieHHOCTH momynsuud. KpuBble BbDKHMBaHUS. Perymsmus



YUCIIEHHOCTU TMOMYNSALMHA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
OKojorudeckue crpareruu Buaos (- u K-crparerun).

[Tonsatue 00 »HKoNMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loreHnumanbHas u
peann30BaHHAas HUILIN.

Bun kxak cucrema nomyssinuii. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPAaTETHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOJIornueckue HWHBa3HUU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaTuynHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTpPYKTypa mnonyisauun», «Bo3pactHble mnupamuael nomymsquu», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpranuzMamu», «Mognens skonmornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHU K paCCENICHUION.

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrtema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpPraHU3MOB B HKOCHUCTEME: IMPOIYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduyeckne ypoBHH.
Tpoduueckue nenn u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M MIIBI B 9KOCHCTEMAX.
KpyroBoport BeliecTB U MOTOK 3JHEPTUU B IKOCUCTEME.

OcCHOBHBIE [TOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOrH4ecKrue MUpPaMuibl
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHUHM U HUX
NPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHoe cooOIIecTBO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIeCTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  DKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmnums wMexnay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU HKOCHCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢uopa u ¢dayHa.
CunanTpomnuzanus ropojckoi ¢ayHbl. buomornueckoe #  XO3SHCTBEHHOE 3HAUCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHSA  OCHOBHBIX  B3aWMOJCWCTBUNA  OpraHM3MOB B
sKocucTteMax. Ponb kackadnoeo sghgexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUHM U BEIIECTB MEXAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMUMBOCTh OpPraHU3MOB, NOMYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JECHCTBUMH.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTo10JIoTus MOHUTOPUHIA €CTECTBEHHBIX H
AQHTPOIOTEHHBIX 3KOCUCTEM.



JleMoHCTpauMu

IToptper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MHUPOKOJINCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HSKOCHCTEME,
«KpyroBopor BemectTB B 23kocucteMey», «llemu mnuTaHus (macTOMIHAS, JETPUTHAsN)Y,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupampaa sHeprum», «OO0pazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca moclie moxapa», «IKoCUCTeMa 03epa», «ArporeHos», «KpyroBopoT BelIECTB U MOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydesia NTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanue ypo0IKOCUCTEMBI».

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YWICHHCTOHOTHX B
Pa3HbIX SKOCUCTEMAX .

IKCKypeusi «IKCKYpCcHs B THIWYHBIN OHOreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas o0ojgo04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3itocca. Yuenue B. . Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBoBaHUS Onocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemectB U
OHOreoXMMHYECKHE HUKIBI (Yriiepoa, a3ota). PUTMuuHoCTh siBNeHuil B Ouocdepe.

3onanbHOCTH OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOIHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Kimnmar, pacTuTenbHbIN U )KUBOTHBIA MU OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIHMS SJKHBBIX CHCTEM, OIEHKa HX PECYpPCHOTO TMOTEHIMana u
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot azora B npupone», «Kpyrosopot
yriaepoaa B npupoae», «Kpyrosoport kuciopona B npupone», «KpyroBopor Bozbl B IpUpOIE»,
«OcHoBHBIE OWOMBI cymmny, «Kimumarunueckue mosica 3emum», «Tynapay, «Taiiray,
«C™memannbii  necy, «lllupokonmucTBennbit sec», «Ctenb», «CaBanHay, «llycThiHY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL. Bo3jaeiicTBue denmoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienne noussl. OXpaHa IOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM Mmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUpPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojansie Tepputopun (OOIIT). boranndeckue caapl U 300J10THYECKHE
MapKH.



OcHOBHbBIE IPUHIIUIIBI YCTOMUMBOIO Pa3BUTHUS YeNIOBEUECTBA W MPHUPOAbI. ParronanbHOe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKHX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpHU3HUca
U €r0 BEpOSITHbIC OCTIEACTBHUSL.

Pa3BuTHe METOJAOB MOHUTOPWHTA Pa3BUTHsS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuueckoe pasnoobpasue u duopecypcwvl. HayuonanvHvie ungopmayuonHvle
cucmemvl, obecneuugarouue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooos Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpykyus mopckux u HazemHuix 5KOCUCmeM.

JleMoOHCTpaL U

Tabmunpl u  cxembl: «3arpsizHeHue armochepsl», «3arpsi3HEHUE TUAPOCHEPH,
«3arpszHenne 1mouBbl», «[lapuukoBblii  3ddekT», «Ocobo oxpaHseMble NPUPOAHBIE
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu OXpaHSIEMbIX pPACTEHWH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepanu, KpacHoil KHUTH peruoHa.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJTHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYy4aroIIMMUCS
IPOTPaMM CPEAHEro O0IIero 00pa30BaHMs: JUIHOCTHBIC, METAIPEAMETHBIC U TPEIMETHEIE.

B cTpykType JNMYHOCTHBIX PE3yibTATOB OCBOEHHUS MPOTrpaMMbl MO OMOJOTHH BbIAEIEHBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHHME OOyYalOIIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAEIEHUIO,
Hanuyue momueayuu K OOy4eHHIO OHWOJIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTNYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0OYUalOIIKUXCSl PYKOBOJCTBOBAThHCS B
CBOEM  JEATENIBHOCTH  II€EHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, IPUCYLIIUMH  CHCTEME
Ouonornyeckoro  oOpa3oOBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTMYECKOHW  KYIBTYpHI,
CcnocobHoCmu cmagums UEAN U CTPOUTH KU3HEHHBIE TJIaHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS MPOTrpamMMbl 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
y4eOHOIl W BOCHUTATEIbHON NEATEIBHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMU POCCHUHCKUMHU
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMH M JTyXOBHO-HPAaBCTBEHHBIMM IICHHOCTSIMH, IPUHATHIMHU B
oOuiecTBe MpaBUJaMH U HOPMaMHu MOBEAECHUS M CIIOCOOCTBYIOT IpOIlEccaM CaMOIO3HaHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHS BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTH3MA U
YBa)XXEHUsI K 3aKOHY W IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
yBaKEHUs, OEpEeKHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAClA€IUI0 M TPaIulHsIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, NpUpoae U OKPYKarolen cpene.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHMs yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, NO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  0oOIIecTBa,



pacIIMpeHUE KU3HEHHOTO OIBITA M ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUNA OCHOBHBIX
HaIpPaBJICHU!N BOCIIUTATENIBHOM IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kmaHCKOro BOCIUTAHMSA:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOSA3aHHOCTEH, yBa)k€HHE 3aKOHA U
IIPABOIIOPSJIKA;

TFOTOBHOCTbh K COBMECTHOI TBOPYECKOH NESATEIbHOCTH IPU CO3JaHUU YUEOHBIX MIPOEKTOB,
peleHnH y4eOHBIX U [T03HABATENIbHBIX 337124, BBINOJIHEHUN OMOJIOIMYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTh  OTNpENeNiATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUICHUIO K SIBJICHUSM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JIEHCTBMSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIOJIeH ¢ pa3HbIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLMAJIbHBIM
MIOJIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJHEHUS Y4YEOHBIX,
IIO3HABATEJIBHBIX M HCCIEHOBATEIbCKUX 3aJa4, YBAXKUTECIBHOIO OTHOLICHUS K MHEHMIO
OIIIOHEHTOB MPU 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTb POCCUMCKOM IPaXkAaHCKOM HICHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH Iepen PoauHON, ropaocTu 3a CBOH Kpail, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYPY, IPOLIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K NPUPOJHOMY HACIEAMI0 U NaMSATHUKAM IPUPOJBI,
JocTHXKeHUsM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CHOCOOHOCTh OLICHMBATh BKIJIAJ POCCHUMCKMX YYEHBIX B CTAaHOBJIEHUE U Ppa3BUTHE
O1O0I0TUM, TOHUMaHUs 3Ha4€HUs1 OMOJIOTUH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTh K CITYEeHMIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAHUE JYXOBHBIX ICHHOCTEN POCCUICKOr0 HApPO/a;

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSAM, CO3JaHHIO CEMbUM Ha OCHOBE
OCO3HAHHOTO NPHUHSTHS LIEHHOCTEW CEMEWHOM XKM3HU B COOTBETCTBUU C TPaJULHSIMU HAPOJIOB
Poccuwn;

4) 3¢TeTUYECKOT0 BOCTIUTAHMS

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl ACTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHUH;

MOHMMAaHKE YMOLIMOHAILHOTO BO3AEUCTBUS )KUBOM NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HBIX BHUJAX HCKYCCTBa, CTPEMJICHHE MPOSBIATDH
KauecTBa TBOPYECKOMN JIMUHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAIBLHOIO 0JIAronoJay4usi:



MOHUMaHWE W pealn3aiius 30pOBOro U 0€30MacHOro 00pasa KU3HU (30pOBOE MUTAHUE,
COONIOZICHHE TUTUEHUYECKUX MPABWI U HOPM, COQIaHCHPOBAHHBIN PEKUM 3aHITHA M OTIIXA,
perynspHas (QuU3MYECKash AaKTHUBHOCTH), OEPEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOUICHUS K COOCTBEHHOMY (DU3HMUECKOMY U IICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE UEHHOCTU TPaBUJ HMHAMBUIYAJBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HAHUE TMOCJEICTBUI M HENPHUSATUS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHUS AIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYIYy, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYI0II00uE;

TOTOBHOCTb K aKTUBHOM JESATEIHLHOCTH TEXHOJIOTMYECKON U COLMAIbHOM HAPABICHHOCTH,
CIOCOOHOCTh ~ WMHUIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKylo
JESITEIIbHOCTD;

WHTEpEC K pa3myHbiM chepam mpodecCHOHATBLHON ACSITeITbHOCTH, YMEHHE COBEPINAThH
OCO3HAHHBIN BBIOOP OyayIieit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE )KM3HEHHBIC TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BaHUIO Ha MPOTSIKEHUH BCen
KU3HU;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKU LIETIECO00pa3HOE OTHOIICHUE K MPUPOIEC KaK MCTOUYHUKY KU3HHU Ha 3emile,
OCHOBE €€ CYIIIECTBOBAHNS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyNIbTYphI: MPHOOpETEHHE OMbITa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX TOCIIEICTBUN JIsl OKPYKAIOLIEH CPE/Ibl;

OCO3HAHUE TJIO0ABHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHS;

CIIOCOOHOCTH MCMOJB30BaTh MpUOOpETaeMble PU W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pElIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHNEM (COOII0IeHUE
MpaBWJI MOBEICHUSI B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECUS B IKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Onocdepsl);

AKTHUBHOE HEMNpUATUE JEHUCTBHI, MPUHOCSIIUX BpEN OKpYKaroUlel MNPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOIArONPHUSATHBIE HYKOJIOTMUYECKUE MOCIEACTBHUS MPEINPUHUMAEMBIX
JIEUCTBUM U NPEJOTBPALLATh UX;

HaJU4He Pa3BUTOTO IKOJOTHYECKOTO MBINIJIEHUS, JKOJOTUYECKON KYJIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTMYECKOW HANpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
MO3HABATENIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM MpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HAyKH M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CMOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UNTATEIHCKON KYJIBTYPHI KaK CPEJICTBA B3aMMOICHCTBHS
MEXIY JI0JIbMU U MMO3HAHUS MUDA;

MOHMMaHUEe CrenupUKU OUONOTHM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUU IIEIOCTHOTO MPECTaBICHUS 00 OKpYKArOIIeM
MHpE Kak O €IWHCTBE TNPHUPOABI, YEIOBEKa U OOIIECTBA, B TMO3HAHWH MPUPOTHBIX
3aKOHOMEPHOCTEH U pPelIeHUuH MpoOdIIeM COXpaHEHUs! IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJII COBPEMEHHOMN IMBHIM3AINUU: OOECTICUeHUs
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCIEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX



pemaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, TOUCKA IyTEH BBIXOJA U3 TII00AIBHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATBHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYCHHH OMOJIOTHYECKHUX 3HAHUI B LEJIAX IOBBIICHHUS OOIIeH
KyJIbTYpPBl, €CTECTBEHHO-HAy4YHOW T'PaMOTHOCTH, KaK COCTABHOM dYacTH (yHKIMOHAIHHOM
IpaMOTHOCTH 00y4Jarouuxcs, popMUpyeMoi pu U3y4eHUr ONOJIOTHH;

NOHMMaHHUE CYHIIHOCTH METOJOB IMO3HAHHUS, HCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONB30BaTh IIOJydaeMble 3HAaHUS IS aHann3a W OOBSCHEHUS SIBJICHUH
OKPYXAaIOLIET0 MHUpAa M MPOUCXOAAIIMX B HEM H3MEHEHHH, yMEHHE JeiaTh O00OCHOBaHHBIC
3aKJIIOYCHHS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS [aHHBIX C IENbI0 TOJXY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETIBHO HCIOJIb30BaTh OHMOJIOTHUECKHE 3HAHMS ISl PELICHUS
npo0JIeM B pEeabHBIX KH3HEHHBIX CHTYaIHSIX;

OCO3HAHME IICHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCIIEIOBATEIIBCKYIO JeSITEIbHOCTh HHANBHIyaTbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPA30BAaHUIO, K
aKTHBHOMY TIIOJIYYCHHIO HOBBIX 3HAaHMW MO OHOJOTMM B COOTBETCTBHH C JKH3HCHHBIMH
NOTPEOHOCTSAMU.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3ysibTaTbl OCBOEHHsS yuyeOHOro mpeamera «buosorusy BKIIOYAIOT:
3HaYMMbIe U1 (OPMHPOBAHUS MHPOBO33PEHHS  OOYUYAIOMIMXCS  MEKIUCHUILTHHAPHEIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIKE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenuduKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
SBJICHME, NpOIlecC, CHCTeMa, HAayuHbld (DakT, MPUHLUN, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIIeJIOBaHNUE, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JpYIrHe); YHHUBEpCalbHbIE
yueOHbIe JeiCTBUS (1O3HAaBAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAOIINE
¢dopmupoBaHre (YHKIHOHAIBHON I'PaMOTHOCTH M COLMAJIBHOM KOMIIETEHIIMH O0YYaroluXcs;
CHOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMAIbHON NPAKTHKE.

B pesynbrare u3yueHuss OMOJIIOTMM Ha YPOBHE CpeAHEro oouiero obOpa3oBaHUd Yy
oOyuaromierocsi 0yayt copMupoBaHbl MO3HABaTeIbHbIE YHUBEpCalbHblE ydeOHbIE JEHCTBHI,
KOMMYHHUKAaTHBHbIE YHUBEpCaJbHblE Y4eOHbIE JIEHUCTBUS, PETYJIATUBHBIE YHHUBEPCAJIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MertanpeameTHble pe3yabTaThl OCBOCHMS INPOrpaMMbl CpeJHero obmero oOpa3oBaHUs
JOJIKHBI OTPaXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMM A€l CTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IMpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIIJIEHUS (aHanu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, 0000IIEeHus), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
HOHATHUH (BBIIENATH UX XapaKTePHbIE IPU3HAKH, YCTAHABINBATH CBSI3U C APYTUMH MTOHITUSIMH);



ONpeseNATh LeJNU AEATENbHOCTH, 33JaBas NapaMeTpbl U KPUTEPUM HX JOCTHIKEHMS,
COOTHOCHTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENSIMU;

UCITIOJIb30BaTh OMOJIOTHUECKUE MOHATUSA A OOBsACHeHHS (AKTOB W SIBICHHH KHUBOMH
HIPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHAYKTHBHbBIE, JIEIyKTHBHbIE, II0 aHAJOIHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEYHS B PacCMaTPUBAEMBIX SBICHHAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHs CYLIECTBEHHBIX CBA3EH U
OTHOILEHUH B M3y4aeMbIX OMOJIOIMYECKMX OOBEKTaX, a TAKXKe MPOTUBOPEUYMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMALMOHHBIX HCTOYHHKAX;

pa3padaThIBaTh IJIAH PEHICHUs MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIUXCS MAaTePUATbHBIX
U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBAaTh M BBIIOJHATH pPAadOTy B YCJIOBHUSX pPEAJBbHOr0, BHUPTYaJbHOTO U
KOMOHMHUPOBAHHOT'O B3aUMOCHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIET0BATENbLCKHE IEHCTBHS:

BJIQ/IETh HAaBBIKAMM y4€OHO-UCCIIEJOBATEIbCKON U MPOEKTHOW AEATEIbHOCTU, HaBbIKAMU
paspernieHus npoodisieM, COCOOHOCThIO U TOTOBHOCTBbIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
peLIeHHs] IPAKTUYECKHUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS;

UCIIOJIb30BaTh PAa3jIMyYHbIE BBl JACSITEIBHOCTH [0 IOJIyYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, IPEOOPa30BAHNI0 U NMPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHCIE NpPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYUHBIA THUIl MBIIICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU
TOHATUSIMHU U METOAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATENbHON JEATEIHHOCTH W
KU3HEHHBIX CUTYaLlUsX;

BBISIBJIATh TPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajjady, BBIJBUTATh
TUIOTE3y €€ pelleHMs, HaxOAuUThb AapryMEHThl IS J0Ka3aTelbCTBAa CBOMX YTBEPXKIACHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

QHAIN3UPOBATh TOJIYYEHHBIE B XOJ€ PpELIEHUS 3a7aud pPe3yiabTaTbl, KPUTHYECKU
OLICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISAITh 1EJICHAIIPABICHHBIM MOUCK MEpeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poecCHOHANBHYIO CPey;

yMeTh TEepEeHOCUTh 3HAHHWS B  IIO3HABATEIbHYIO M  MPAKTUYECKYI0  00IacTH
KHU3HEIESITebHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE MWJEH, MNpeUlaraTh OpPUTMHAIBHBIE MOJXOAbl U PEUICHUS, CTaBUTh
npoOJIeMbl U 33ajauu, TOMyCKAIOIUe aJbTePHATUBHBIEC PELICHHUS.

3) padora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHMKAX HMH(MOpManuu (Tekcre yueOHOro mocolus,
HAYYHO-TIOMYJISIPHON JMTEpaType, OMOJOTMUECKUX CIOBapsIX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO PA3IMYHBIX BUAOB U (opm
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;



(GopMynHupoBaTh 3ampoChl M NPUMEHATh Pa3IM4YHBIE METOMAbI NMPH IOMCKE U OTOOpe
Ounonoruveckoi HHGOpMAIUU, HEOOXOAUMOM TSl BBITIOJIHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCIOJIB30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3JINYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTUMaIbHYIO (GOpMYy NpPEACTaBICHUA OHOIOIMYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U JPYroe);

UCTIOJIb30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOM
uHpopMaLuell: IPUMEHITh XUMHUUYECKHe, (PU3UYECKHe U MaTeMaTH4YeCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOJIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIAJCTh HABBIKAMU PACHO3HABAHUS M 3alIMThl WHGpOpMANMU, HHGOOPMAIIOHHON
0€3011aCHOCTH JIMYHOCTH.

Osi1aieHHe YHHBEPCAJIbLHBIMA KOMMYHHKATHBHBIMH JAeHCTBHAMM:

1) obmenne:

OCYIECTBIISITh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JIUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoll TeMbl (YMEHHE 3a/laBaThb BOIPOCHI, BBICKa3bIBATh
CYKICHHSI OTHOCUTEIIBHO BBINOJHEHMsI IPEUIaracMod 3aJadd, YYWUTHIBAaTb WHTEPECH U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YUaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacno3HaBaThb HeBepOaJibHbIE CpEeACTBA OOLIEHUS, MOHMMAaTh 3HAUYEHHWE COLIMAJIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAUH, yMETh CMAryaTh KOH(MIUKTH U
BECTH IEPErOBOPHI;

BJIQJIETh PA3JIMYHBIMU clOcOOaMU OOIIEHUS M B3aMMOJCHCTBUS, MOHMMAaTh HaMEpEHUs
JIPYTUX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOLICHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIMBHyadbHOH paboOTHl MpU
peleHn OMOIOTNYEeCKOl MpoOsieMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH YUeOHO! 3a/1auH;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHU30BbIBaTH M KOOPAWHUPOBATH
JIEUCTBUA MO €€ INOCTUKEHHIO: COCTAaBIATH IUIAH AEHCTBUH, pPaCIpelesiaTh POJU C YU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXJOr0 YYaCTHHKA KOMaH/bI B OOLIUIl pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B PAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryasTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amnms:

UCMOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHA NpoOJIeM M HUX pEUIeHHs B
KU3HEHHBIX M YUE€OHbIX CUTYalHsX;



BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSX W IOCTYIKAX II0 OTHOLICHHUIO K JKMBOW IIPUPOAE, CBOEMY 3IO0POBBIO U 310POBBIO
OKPY’KaIOIHUX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTh COOCTBEHHBbIE 33Jayl B 00pa30BATENbHOM JEATENBHOCTH MU
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIHO COCTaBJIATH ILIAH PELIEHUs MPOOIEMBI ¢ y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4€OHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO HIMPOKOM PYIULMH B Pa3HbIX 00JaCTIX
3HaHUH, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YNIbTATOB U OCHOBAHMI, HUCIOIB30BATH MPUEMBI pedIeKCHH
JUIsl OLIEHKU CUTYalllu, BBIOOPA BEPHOT'O peIleHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

3) npuHATHE ceds1 U IPYTrux:

IpUHUMATh ce0sl, TOHUMasi CBOM HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPHU aHAJIU3€E PE3YJILTATOB AEATEIbHOCTH;

IpHU3HaBaTh CBOE NIPABO U MPABO APYTUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYrOro YeJI0BeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenMeTHBIC pe3yabTaThl OCBOSHUS COepX)aHHs ydeOHOro mpeamera «buosnorus» Ha
yriyOoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha O00ecriedeHre MpoPMIHLHOTO 00yYeHHsST 00yUYaroInuXCs
Oouonorun. OHM BKIIOYAIOT: crenuuyeckue A OWONIOTUM HaydHble 3HAHUS, YMEHUS H
CrocoObl JEHCTBHII 1O OCBOCHHIO, HMHTEpIpPEeTallid W MPeoOpa3oBaHHUIO 3HAHUM, BUIBI
ACATCIIBHOCTH IO IOJYUYCHUIO HOBBIX 3HAaHUHA U UX IMPUMCHCHHUIO B Pa3JIMYHBIX yqe6HBIX, a
TAaKXKXE B PCAJIbHBIX KU3HCHHBIX CUTYallHUAX. Hpe}IMeTHBIC PE3yiabTaThl MPEACTABJICHBI 110 IrOJaM
W3YYCHHUS.

[IpenMeTHBIe pe3ynbTaThl OCBOEHHUs ydeOHOro mnpenmera «buonorusi» B 10 Knacce
JOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUH O MECTE M POJI OHMOJIOTHMH B CHCTEME €CTECTBEHHBIX HAyK, B
(GOpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B IIO3HAHUU 3aKOHOB MPUPOABI M
pelieHrnr IpodieM PallMOHAIBHOTO MPUPOIOTIOIH30BAHMS, O BKJIa/I€ POCCUUCKHX U 3aPYOEKHBIX
YUEHBIX B Pa3BUTHE OUOJIOTUY;

BJIaJICHAE CHCTEMOW OWOJIOTMYECKHUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
OMOJIOTMYECKHE TEPMHUHBI M TOHATHUS (KHU3Hb, KIJIETKA, OPraHu3M, METa0OoJHM3M, TOMEOCTa3,
CaMOPETYJISIIHSI, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE),



ouonornueckue Teopun (kimerounas Tteopuss 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HaciencrBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOT000pa3usi U MPOUCXOXKACHUS KYIbTYPHBIX PAacTeHUH), 3aKOHBI (€IUHOOOPA3Hsi MOTOMKOB
MEPBOrO MOKOJICHHUS, PAaCIICIJICHHUS, YUCTOTHI FaMeT, He3aBUCUMOro HacneaoBanus . Mennens,
TOMOJIOTHUECKUX pSAJOB B HaciencTBeHHOW wusMeHunBoctd H. V. BaBuioa), npuHIUIBI
(KOMIUIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMH METO/IaMH HAYYHOTO TO3HAHUS, UCIIOJIB3YEMbIX B OMOJIOTHUYECKHX
HCCJIEIOBAHMSIX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHUE, HAOII0ICHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4Hucie OakTepuid, rpuOOB, pacTeHUil,
JKUBOTHBIX U YE€JIOBEKA, CTPOECHUS OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KMBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHH, >XHUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIECCOB: 0OMEHA BENIeCTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
OposxeHHsI, aBTOTPO(PHOTr0 M TeTepoTpO(HOr0 TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMEeTOreHe3a, SMOPHOTeHe3a, IMOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHS,
WHAMBUAYAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHME YCTAHABJIMBATh B3aUMOCBS3M MEXAY OPraHOMJAMU KJIETKH M UX (PYHKLUMSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M UX (PYHKUIUSIMH, MKy OpraHaM{ U CUCTEMaMH OPTaHOB Y
pacTeHuid, >KMBOTHBIX U 4YellOBEKa M MX (YHKIHMSIMH, MEXKIYy CHCTEeMaMHU OPraHoOB U HX
GyHKIMSAMEU, MEXKAY 3TanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LHKJIA U >KU3HEHHBIX
[UKJIOB OPTraHU3MOB, JTalaMH ASMOPHOHAIBHOTO pPAa3BUTHSA, TEHOTUIIOM U  (PEHOTHUIIOM,
deHoTunom u (hakropamu Cpeasl OOUTAHUS;

YMEHHE BBISIBISATH OTIMYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE PACTCHHIA,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JJISl I0KA3aTeNIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMAaTUYECKUX IPYIIIL;

yMEHHUE pelaTbh OWOJIOTHYECKHE 337a4M, BBIIBIATh MNPUYUHHO-CIEJICTBEHHBIE CBS3U
MEXIy HCCIeAYEeMbIMH OHOJIOTHYECKUMHU TpolleccaMM U SBJICHMUSMH, J€1aTh BBIBOJBI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpPAaKTHUeCKHe paboThl, cOOII0aTh MpaBuUia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BaHUEM;

YMEHHUE BBIBUraTh TUIOTE3bl, MPOBEPATh HUX HKCIEPHUMEHTAIBHBIMU CPEJICTBAMH,
bopMynupys LeNb UCCIIe0BaHus, aHAIM3UPOBATh MTOJIyYE€HHbIE PE3YJIbTAThl U JIeJ1aTh BBIBOIBI;

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIIEOBATEIHCKON pabdoTe MO OMOJIOTUM, DKOJIOTHH U
MeIUIHe, NMPOBOAMMON Ha 0a3ze HIKOJbHBIX HAyYHBIX OOILIECTB, U MYOJUYHO MPEACTaBIATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(EpEeHIHIX;

YMEHHME OLIEHWBAaTh J3THUYECKUE acCHEeKThl COBPEMEHHBIX HCCJIeIOBaHUN B o0nactu
OMOJOTUM M MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBiIeHHOE
M3MEHEHNE TeHOMa U CO3JjaHie TPAaHCTEHHBIX OPTaHNU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON AeATEIbHOCTH B
oOnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO XO035HCTBA, MUIIEBOM
MPOMBIIIIEHHOCTH, YIIyOJsITh IO3HAaBAaTEIbHBI HWHTEpPEC, HAIMpPaBJICHHbII Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccu M MPOAODKEHHE OMOJOTHYECKOro oOpa3oBaHHs B
OpraHu3alUsaX CPEeAHEro NPOPEecCHOHATBHOTO U BBICIIET0 00pa30BaHusl.



[IpeameTHBIE pE3yNbTaThl OCBOSHUS ydeOHOTO mnpenmera «buomorus» B 11 Knacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHHUI O MECTE M POJIK OMOJIOTUH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbopMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH AKOJIOTUYECKUX MPOOJIEM YeJIOBEUeCTBa, a TaKKe B PEIICHUU BOIPOCOB
PaLMOHATIBHOTO TPHUPOJIONIONB30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOIICHHS K
npupojie, oOMIECTBY, YENIOBEKY, O BKIIAJE POCCUUCKUX W 3apyOCKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
NOHMMAaHHE CYITHOCTH OCHOBOIOJAraroluX OWOJIOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
sKocucTema, Ouocdepa), Ouonormueckue Tteopun (dBomronMoHHas Tteopus Y. JlapBuHa,
CUHTeTHuYecKass Teopus sBomonuu), ydenus (A. H. CeBepuoBa — 0 myTsSX U HampaBICHUSX
sBostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeCKOTo paBHOBecus k. Xapau
u B. BaiinGepra, 3apoasieBoro cxonactsa K. M. baspa), npaBuna (Munumyma lO. JIubuxa,
HKOJIOTHYECKOM MUPaMUIbI SHEPTHH ), TUIIOTE3bI (TunoTe3a «mupa PHK» V. T'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHMS, WCIONb3yeMbIMH B
OMOJIOTUYECKUX KCCIEAOBAHUAX JKUBBIX OOBEKTOB W OJKOCHUCTEM (OMHCAHHUE, H3MEpPEHUE,
HaOJroIeHNe, YKCTIIEPUMEHT), CIIOCOOaMHU BBISBJICHUS M OLIGHKH aHTPOIOTCHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHE BBIACNATh CYLICCTBEHHBIC NPU3HAKU: BUAOB, OMOTrEOIEHO30B, AKOCHUCTEM U
ouocheppl, CTaOMIM3UPYIOMIETO, ABMXKYIIETO U Pa3pbIBAIOLIETO €CTECTBEHHOro 0TOOpa,
AJIONATPUIECKOTO U CUMITATPHYECKOTO BHI000pA30BAHUS, BIUSHHS JABWKYIIUX CHII SBOJIIOLUN
Ha TeHO(OH]| MOIMYJISAIUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpele OOWTaHMs, YepeOBaHUS
HaIpPaBJIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB U TOTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aHMMOCBA3M MEXAY IMPOLIECCAMU SBOJIOIHH, ABMKYILIUMU
CHJIaMH aHTPOTIOT€HE3a, KOMIIOHEHTAMH PA3JIMYHBIX AKOCHUCTEM W TPUCTIOCOOIICHUSIMH K HUM
OpTraHN3MOB;

YMEHUE BBISBIIATh OTIUYUTENbHBIE TPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOIIEHHOCTh BUIOB
K cpefe oOuTaHMs, aOMOTHYECKMX M OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3EH
OpraHU3MOB B COOOIIECTBAX, aHTPOIOT€HHBIX U3MEHEHNH B SKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOLINE apTyMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTeIbCTBA POJICTBA OPTraHU3MOB pA3HbIX CHUCTEMAaTHMUYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAaHHUsS, €IUHCTBA YEIIOBEYECKUX pac, HEOOXOAUMOCTH
COXpaHEHHsI MHOTOOOpa3usi BHJOB M JKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHHS MPUPOABI U
YeJI0BEYECTBA;

yMEHHUE pelaTh OWOJOTHYECKHE 337a4M, BBIABIATh MNPUUYUHHO-CIEICTBEHHBIE CBS3U
MEXIy HUCCIeAYeMbIMH OHOJIOTHYECKUMHU TpOLlecCaMM U SIBJICHHUSMH, J€1aTh BBIBOJABI U
MIPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOpAaTOpHbIE U MpaKTHUYeCKHe padoThl, COOMIOIATh MpaBUiia MPHU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIJIBUraTh TUIOTE3bl, MPOBEPATh HUX HSKCIEPUMEHTAIBLHBIMH CPEJICTBAMH,
bopMynupys Lelb UCCIeI0BaHus, aHAIM3UPOBATh MOJIyY€HHbIE PE3YNIbTAThl U JIeNIaTh BBIBOIBI;

YMEHHE Y4acTBOBaTh B Y4EOHO-HMCCIIEOBATEIHCKON paboTe MO OMOJOTHH, DKOJIOTHH U
MeIUIMHe, MPOBOAUMON Ha 0a3e HIKOJBHBIX HAayYHBIX OOIIECTB, M MyOJIMYHO MpPEJCTaBIATh
MOJIy4EeHHBIE PE3y/IbTaThl HA YIEHUUYECKUX KOH(DEpEeHIHIX;



YMEHHME OLICHMBAThb THUIOTE3bl U TEOPHUH O IPOUCXOXKIACHUM JKU3HHU, YEIOBEKA U
YeJOBEYECKHX pPac, O MPHYMHAX, IMOCIEJACTBHAX M CIIOCO0aX MPEJOTBPALICHUS II00aTbHBIX
U3MEHEHUH B buocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON AEATEIbHOCTH B
obOmactd  OMOJOrMM, OSKOJOIMH, IPHUPOJOINOJIB30BAHMS, MEIULUHBI, OHOTEXHOJOTHH,
NICHXOJIOTHH, BETEPUHAPHH, CEILCKOTO XO3AKCTBA, MHUILEBOM HPOMBIIIICHHOCTH, YIIyOINsATh
MIO3HABATENIbHBI WHTEpPEC, HANpABICHHBI HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIECH
npodeccun U NPOJODKEHHE OMOJIOTMYeCKOro o0pa30oBaHUs B OpraHU3aLUSAX CpEIHEero
npo¢eCCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpaMmbl Bcero Konrpoabnpie  Ipakriieckue o0pa3oBaTesbHbIE
padoThI padoThbI pecype
1 buonorus kak Hayka 1
2 JKuBble cucTeMBl U UX U3YUEHHE 2 1
3 buonorus kinetku 2 0.5
4 XUMHYECKash OpraHu3alusl KICTKH 10 1
5 CrtpoeHue u GyHKIMU KIETKU 8 2
6 OOMeH BelIeCcTB U NMPEBpalllEeHUE SHEPTUU B 9 1
KIIETKE
7 H”aCJ'IGJICTBeHHaSI uH(popMalus U peann3anus 9 05
e€ B KJIETKe
8 JKu3HEHHBIN UK KISTKU 6 1 1
9 CrpoeHune u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrka — HayKa O HaCJIEICTBEHHOCTH U 5 05
M3MEHYHMBOCTH OPIaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1 1
14 ['eneTrka yemoBeka 3 0.5
15 Cenekiusi OpraHU3MOB 4 1
16 buortexHonorust u cuHTeTUYECKAsk OHMOIOTHUS 4 1
17 PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB 110 102 4 13

ITPOI'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabubie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
1 3apokJeHNe U Pa3BUTHE IBOJTIOLUOHHBIX 4
MIpe/ICTaBICHU B OMOJIOTHU
Mukpo3Boitonus U €€ pe3yabTaTbl 14 2
Maxkpo3BotoLus U €€ pe3ynbTaThl 6
[IpoucxoxaeHre U pa3BUTHE KU3HU Ha
4 P P 15 15
3emiie
5 [TpoucxoxaeHue yenoBeka — aHTPOIIOTeHES 10 1
DKoJIOTHsl — HayKa 0 B3aUMOOTHOILIEHUSIX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpY>Karollen cpeon
OpranusMel U cpesia OOUTaHUs 1.5
DKOJIOTHS BUIOB H TOITYJISIUI 0.5
DKoJsorus cooOIIecTB. DKOIOTHIECKUE
9 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocucTema
11 UYenoBek U OKpyrkarolas cpena
12 PesepBHOE Bpems
OBHIEE KOJIMYECTBO YACOB IO 102 0 75

ITPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoandecTBo yacoB

Ne Aata DyekTpoHHbIe UG poBbIe 00pa3oBaTeabHbIE
e Tema ypoka Kontpon IIpakTny w3yuen p nu@pp p
n/n Bcero bHBIE ecKue ust pecypchbl
padoThI padoThI
1 buosorus kak KOMIUIEKCHAsI HayKa U KaK 9acTh COBPEMEHHOTO 1 https://resh.edu.ru/subject/lesson/3827/
ob1iecTBa
https://www.youtube.com/watch?v=SoHkTau2B
2 JKuBble cucTEMBI U UX CBOMCTBA 1 1 Uw%20list=PLgqU6VDVRpuoiTLeXcIBiRZ2J0h2
BghjUJ%20index=1%20pp=iAQB

3 YpoBHEBast OpraHu3anus XKHUBbIX CUCTEM 1

4 Wcropust OTKpbITHS U U3y4eHus KieTku. Kierounas teopus 1 https://resh.edu.ru/subject/lesson/5383/

Nt syl ot oo Moo s ot o= O L

5 1(’X o z s e i‘) hopes, AbibepenmaTLIOe 1 05 A%20list=PLqU6VDVRpuoiTLeXclBiRZ2J0h2B

P PaQHi, SICKTPOYOPES, MPHEPEHIL bjUJ%20index=4%20pp=iAQB
ueHTpudyruposanue, [1LIP)»
https://www.youtube.com/watch?v=15IV-

6 XUMHUYECKUN COCTAB KIETKU 1 fylKLc%20list=PLgU6VDvVRpuoiTLeXcIBiRZ2J

0h2BghjUJ%20index=6%20pp=iAQB

7 MuHepanbHbIe BEIIeCTBa KISTKH, HX OHONIOTHYECKast POJb 1 https://resh.edu.ru/subject/lesson/5397/
Opra"Huyeckue BelecTBa KIeTKH — Oeku. JlaGopaTopHast hitps://resh.edu.ru/subject/lesson/3840/

8 ;)60Ta «O0Ha )KH;HI/IG OEJIKOB C IIOMO LI(.) Ka‘{e(I:)TBeIE)HBIX 1 0.5 https://www.youtube.com/watch?v=IKstGzYECK
peaK o, Py t ' Q%20list=PLqU6VDvRpuoi TLeXcIBiRZ2J0h2B
peaxit qbjUJ%20index=7%20pp=iAQB

https://www.youtube.com/watch?v=IKstGzYECK

9 CaoiicTBa, kiaccudukanyst 1 GyHKIUN OEIKOB 1 Q%20list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2B

gbjUJ%20index=7%20pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

10 OpraHIIeCKHE B TBA KIETKH — VIIEBOLL 1 https://www.youtube.com/watch?v=nQkH60OAzrI

P eeKHe Betiec © yrieson w%20list=PLqU6VDVRpuoiTLeXclBiRZ2J0h2B
gbjUJ%20index=9%20pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpY

11 OpraHnyecKkue BellecTBa KIETKU — JIUIUIbI 1

bY%20list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2
BgbjUJ%20index=10%20pp=iAQB



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB

Hyxnennossie kucnotel. JJHK u PHK. JlaGopatopHas pabora

12 «MccnenoBaHne HYKJICHHOBBIX KHCIIOT, BBIACICHHBIX H3 KIETOK 1 0.5 https://resh.edu.ru/subject/lesson/3840/
Pa3JINYHBIX OPraHU3MOB)
13 (C]E(&S)H ue u dymin ATO. Jipyrue nyxneosurpupocars: 1 https://resh.edu.ru/subject/lesson/3840/
Cexenuponanne JJHK. MeTonsl reHOMHKH, TPAaHCKPUITOMHKH, https://V\./WXV'VOUtUbe'com/Wa.tCh?szD. 60WhZy
14 HpOTEOMHKH 1 fA°/o_20|ISt—F_’LqUGVDVRDUOI'_I'LeXCIBIRZZJOhZ
BgbjUJ%20index=11%20pp=iAQB
15 MeTonpl cTpyKTYpHOI OHOJIOTHH 1
16 Turmb! k1eToK. [IpokaprHOTHYECKas KIeTKa 1 https://resh.edu.ru/subject/lesson/1587/
17 | Coposme sysapornecil wema Tipaturseckan pacors . 05 Ptps:resh.ed.ru/subjectlesson 1588/
18 [ToBepXHOCTHBIH ammapat KICTKA 1
19 OpnHoMeMmOpaHHbIe opranoupb! kinetku. [Ipaktiuueckas padora 1 05
«/3y4yeHune NBIKEHUS LUTOILIA3MbI B PACTUTEIIBHBIX KIETKAX)»
[TosyaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHIPHH,
20 wiactuabl. JlaboparopHast pabota «VccienoBaHue mia3MoIn3a 1 0.5
U JIETJIa3MOJIU3a B PACTUTEIBHBIX KIETKaX)»
21 HememOpaHHBIE OpraHOUIBI KICTKH 1
22 Crpoenne u QyHKINH siapa 1
CpaBHHTENbHAS XapaKTEPUCTHKA KIJIETOK DYKapHOT.
23 JlabopaTopHuas pabota «/3ydeHne CTPOSHHUSI KICTOK PA3TUUHBIX 1 0.5
OpraHU3MOB»
AcCUMUIISILINS M IMCCUMUJISILINSL — JIB€ CTOPOHBI METa00IM3Ma.
N A it resh.ecu. subjectlesson/ 2486/
WJTM KaTaJiasbl)y»
DepMEHTaTUBHBIN XapaKTep peakLuil KJIETOYHOTO
o5 Merabonu3ma. JlabopatopHas pabora «M3ydeHune 1 05
(epMEHTaTUBHOTO PACIIEIICHHUS TEPOKCHA BOJOPO/Ia B
PaCTUTENBHBIX M dKMBOTHBIX KJIETKAaX)
26 Benku-akTuBaTOpHI M OEIKU-UHTHOUTOPHI 1
27 ABTOTpO(dHBIN THII 0OMEHA BEIIECTB 1
28 dotocunTe3 1 https://resh.edu.ru/subject/lesson/3917/
29 Xemocuntes. JJaboparopHast pabora «CpaBHEHHE IPOLIECCOB 1 05
(hoTOCHHTE3a U XEMOCHHTE32»
30 AnaspoOHble opranu3Mbl. Bunsl Opoxkenusi. JJaboparopHas 1



https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/3917/

paboTa «CpaBHEHHE POIIECCOB OPOKEHHS U TbIXaHHS

31 A3poGHBIEC OpraHU3MBI. ITaIlbl SHEPTETHIECCKOTO 0OMEHA 1 https://resh.edu.ru/subject/lesson/3917/
DHeprusi MeMOpaHHOTO rpasuenTa npotoHoB. Cunre3 AT®:

32 pabota npotoHHOH AT®-cHHTA3EI 1

33 Peakuyu MaTpUYHOTO CHHTE3a 1

34 TpaHcKkpumnms — MaTpuaHbiii cuaTe3 PHK 1 https://resh.edu.ru/subject/lesson/5352/

35 TpaHCIAIUS U € dTaIbI 1 https://resh.edu.ru/subject/lesson/3917/

36 g:;}gp%ame aMUHOKHCIOT. Posb pubocom B GrocHrTese 1 https://resh.edu.ru/subject/lesson/5352/

37 OpraHu3anus reHoMa y IPOKapUOT U 3YKAPHOT 1 https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993
414382?text=Buneoypokn%20x%20ydeoHnKy%o2
010%20x11.%201pod.6monorua%20merpocoBa%?2

38 MonexymspHbIe MEXaHH3MBI SKCIIPECCHH TCHOB Y 3YKapHOT 1 Opath=yandex_search%20parent-
reqid=1692270915987150-
14778449146126604163-balancer-17leveler-kubr-
yp-sas-163-BAL-1012%20from_type=vast

39 E;;g;i?g;:;:;:g:s;epfggf;’ig::;;ﬁ:S;I?;z?zﬁpyca» 1 0.5 https://resh.edu.ru/subject/lesson/3939/

40 BupycHblie 3a00J1€BaHHs Y€I0BEKa, JXUBOTHBIX, PACTCHUIA 1 https://resh.edu.ru/subject/lesson/3939/

41 HanotexHosornu B OMOJIOTHH U MEUIMHE 1

42 JKU3HEHHBIN [UKII KJIETKH 1 https://resh.edu.ru/subject/lesson/3927/

43 Martpuunsiii cuate3 JJHK 1

Xpomocomsl. JlaboparopHast padorta «/3ydeHre XxpoMocoM Ha https://WWW.voutu.be_.comlwatch?v:- - .

44 FOTOBBIX MUKDOMpENAPATAX 1 0.5 kTF5eSIdJA%20I|st—_PLqU_6VDvau9!TLeXcIB|
RZ2J0h2BgbjUJ%20index=13%20pp=iAQB

45 Jlenenue KAETKH — MHUTO3 1 https://resh.edu.ru/subject/lesson/3927/

Tuner knerok. Kapuoxunes u nurokunes. JlaboparopHas pabota
46 «HaOmoieHne MUTO3a B KIIETKaxX KOHUMKA KOpeIIka Jyka (Ha 1 0.5
TOTOBBIX MHUKpOIIpenaparax)»
https://www.youtube.com/watch?v=bgqGhE50Xc

47 Perynsnus ;xM3HEHHOTO IMKJIA KIETOK 1 Lw%20list=PLgU6VDvRpuoiTLeXcIBiRZ2J0h2
BgbjUJ%20index=12%20pp=iAQB

48 OpraHusm Kak eIMHO€ 1[I0 1 https://resh.edu.ru/subject/lesson/6770/

49 Txanu peVmTeHm"I. JlabopaTopnast pabora «/3yueHne TKaHeH 1 05

pacTeHui»
50 TxkaHu )KUBOTHBIX U YesoBeka. JlaboparopHas padbota 1 0.5



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=13%20pp=iAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=13%20pp=iAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=13%20pp=iAQB
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://resh.edu.ru/subject/lesson/6770/

«/3y4yeHne TkaHeH KUBOTHBIX»
Opransl. Cuctemsl opraoB. JlabopaTopras pabota «/3yueHne

51 1 0.5
OpraHoB IIBETKOBOTO PACTEHHSD)
52 Omnopa Tena OpraHu3MoB 1
53 JIBr>XKeHHE OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/6769/
54 [MuTanne opraHu3MoB 1
55 [MuraHKre MO3BOHOYHBIX KUBOTHBIX. [IHIIeBapUTEIbHAS CHCTEMA 1
4eJoBeKa
56 JIpIXaHue OpraHU3MOB 1 https://resh.edu.ru/subject/lesson/6759/
57 JIpIxaHue MO3BOHOYHBIX >KHBOTHBIX M YEJIOBEKA 1
https://resh.edu.ru/subject/lesson/2489/
58 TpaHCIOPT BELIECTB Y OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
59 KpoBeHoCHast cucTeMa T03BOHOYHBIX KUBOTHBIX U YEIOBEKA 1 https://resh.edu.ru/subject/lesson/1581/
60 Bblenenue y opranu3smMoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3ammTa y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/1580/
62 VIMMyHHasi cucTeMa 4ejaoBeka 1
63 PaznpaxMMOCTh 1 peryJsisiiys y OpraHu3MoB 1
64 I'ymMopalibHast perysiys 1 9HIOKPUHHAS CHCTEMA XUBOTHBIX U 1 https://resh.edu.ru/subject/lesson/2458/
4eJoBeKa
65 DopMBbl pa3MHOKEHHUS OPTraHU3MOB 1 https://resh.edu.ru/subject/lesson/5359/
66 [TosioBOE pa3sMHOKEHUE 1
67 Meiio3 1 https://resh.edu.ru/subject/lesson/3927/
I'amerorenes. O0pa3oBaHKe U Pa3BUTHE MOJIOBBIX KIETOK.
68 JlabopaTopnas pabota «/3ydeHre CTPOSHUS IMOJIOBBIX KIETOK 1 05
HA TOTOBBIX MHKPOIIPEapaTax»
69 WHIuBUIyaTbHOE Pa3BUTHE OPTaHU3MOB — OHTOTEHE3 1 https://resh.edu.ru/subject/lesson/5630/
70 3aksanka OpraHoB M TKaHEH U3 3apOJIBIIIEBhIX JIUCTKOB 1 httpsfllreSh'edu'rU/SUb!ECUIesson/SGBO/
https://resh.edu.ru/subject/lesson/5385/
Poct u pa3Butre xuBOTHBIX. JlabopaTopHas pabora
71 «BbIsiBIEHHE TPU3HAKOB CXO/ICTBA 3apO/IbIIIEH TO3BOHOYHBIX 1 0.5
JKHBOTHBIX)
72 5?:3;;?gf;:i;éggf;:f&%ﬁgﬁiibﬁﬁ;ﬁf;g;’;gi%m 1 0.5 https://resh.edu.ru/subject/lesson/5359/
73 VicTopust CTAHOBJICHUSI U Pa3BUTHSI TCHETHKU KaK HAYKU 1
74 OCHOBHBIE TIOHATHS U CUMBOJIBI TeHeTHKH. JITabopaTropHas 1 0.5
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pabora «/Ipo3oduia kak 00bEKT FeHETHIECKUX HCCIICTOBAHUI»
3aKOHOMEPHOCTH HacjeI0BaHUs Mpu3HaKoB. MoHOTHOpHIHOE

75 ckpemuBanue. [Ipaktudeckas padora "V3ydeHne pe3yapTaToB 1 0.5 https://resh.edu.ru/subject/lesson/5386/
MOHOTHOPHIHOTO CKPEUTNBAHUSA y Ap030(rn"
76 [uronorudecKre OCHOBEI MOHOTHOPHIHOTO CKPEIHBAHMS 1 https://resh.edu.ru/subject/lesson/5386/
77 AHanusupyroliee ckpenupanre. HemoiaHoe TOMUHUpOBaHUE 1
78 I{[gyﬁiﬁ :f:;’;;:ﬁ ggl;;;;lie'cg% aﬂi;;:;;?; i ;?)gg;;ﬁiqe}me 1 0.5 https://resh.edu.ru/subject/lesson/4725/
79 Lmosorumeciue ocrionut uruGporo cxperuparins i hitps:tesh.edu.rulsubjectlesson/4725/
80 CrermieHHOe HacjIeI0BaHKE IPHU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XpoMOCOMHasi TEOpHUs HAaCJIEICTBEHHOCTH 1
82 I'eneTnka mona 1
83 ['eHOTHI KaK IIEJIOCTHAsE CUCTEMA 1
84 I'eneTnyeckuil KOHTPOJIb PA3BUTUS PACTEHUH, )KUBOTHBIX U 1
YeJloBeKa
85 W3MeHYHBOCTD MPU3HAKOB. BUIbI H3MEHUHBOCTH 1 https://resh.edu.ru/subject/lesson/5387/
86 MoaupukannoHHass ©K3MEHYHBOCTb 1 https://resh.edu.ru/subject/lesson/5387/
BapunannoHHBIN paa U BapHaliioHHast kpuBasi. JlaboparopHas
87 paboTta «/ccnenoBanue 3aKOHOMEPHOCTEH MOAM(DUKAIIMOHHOM 1 05
U3MCHYUBOCTH. HOCTpoeHI/Ie BapUAIMOHHOI'O psijia 1
BapUallMOHHON KPUBOW)
88 I'enoTHNMUecKass K3AMEHYUBOCTD. KOM6I/IHaTI/IBHa$I 1 https://resh.edU.rU/SUbichIessonl5387/
U3MECHYUBOCTH
89 iﬁ; ig;lgE?i?ji?;;;?i?;g%iﬁfﬁ:ﬁg f;f:;;amx)» 1 0.5 https://resh.edu.ru/subject/lesson/5387/
90 3aKOHOMEPHOCTH MYTAIIHOHHOTO MPOLecca. DIMUTCHETHKA H 1
SMUTeHOMUKA
91 I'enernka ‘ICHOBCKa.quaKTI/I‘IeCKaH pabora «CocTaBieHue U 1 05 https://resh.edu.ru/subject/lesson/3653/
aHaJU3 POJIOCIOBHOI
92 MeTo/1pI MEANIMHCKOM FeHETHKU 1 https://resh.edu.ru/subject/lesson/3653/
93 3HaYCHHE METUIIMHCKOM FCHETUKH B MPEIOTBPAIICHHH U 1
JICUCHUH TeHETUYECKUX 3a00JICBaHUIT YeIoBeKa
OcHOBHBIC IOHATHS cenekuuu. JlaboparopHas padoTa
94 «M3y4eHne copToB KyJIbTYPHBIX PACTEHHH M HOPOJ JIOMAIITHUX 1 0.5 https://resh.edu.ru/subject/lesson/3861/
KHUBOTHBIX)»
95 MerTopl celeKIMOHHOM paboThl. JlaboparopHas pabora 1 0.5 https://resh.edu.ru/subject/lesson/3861/
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«M3ydyeHue MeTOI0B CeJIEKIIUU paCTEHUI»
JocTrxeHus cenekuuu pacTeHui U )KUBOTHBIX. [IpakTuueckas

96 N 1 https://resh.edu.ru/subject/lesson/3861/
pabota «[IpHBHBKa pacTeHHUI»

97 CoxpaHeHHe, H3y4eHHe U HCIIOJIb30BaHIE TCHETHIECKHX 1
pecypcoB

98 bioTexHonOoris KaK Hayka i OTpaciih HPOHIBOACTEA. 1 0.5 https://resh.edu.ru/subject/lesson/3939/
[IpakTryeckas padora «M3ydyeHne 0ObeKTOB OMOTEXHOJIOTHI)

99 OCHOBHBIE HAIIPABJICHHUS CHHTETUUECKOH OMOJIOTHH 1

100 XpoMocoMHas U TeHHAsI HH)KSHEPHUS 1

101 MenuiHcke 6MOTEXHOIOTHI 1

102 Pe3zepBHblit ypok. [ToBTOpeHue, 00001eHNE, CHCTEMATH3ALMS 1
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 13.5



https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/

n/n

11 KJIACC

Tema ypoka

OpomonnonHas Teopus Y. lapsuna

KoauuecTBo yacoB

Bcero

KonTpoabHbie
padoThI

Jara
H3y4eHUst

IIpakTnuyeckue
padoThI

DJieKTpoHHbIe UG POBbIE
o0pa3oBaTebHbIE pecypchl

JBrkyniue cuibsl 3BoMOLKMU BUAOB 1o Y. JlapBuny

Bopnba 3a cymecTBOBaHHE, €CTECTBCHHBIH U
MCKYCCTBEHHBIH 0TOOD

(I)OpMI/IpOBaHI/Ie CHHTETHICCKOU TCOPHUHU SBOJIIOINA

DTansl 3BOIOLHMOHHOTO mpouecca: MUKPOIBOJIIOLUA U
MAaKpO3BOJJIIOIUA

o o A WODN

HOHyJ’IHHI/IH — JJIEMCHTapHasA €AMHNIA 5BOJJIIOIIUN

3akoH reHeTHyeckoro pasHoBecus . Xapau, B.
Baiin6epra. JlabopaTopras pabota «BrisBrneHHe
M3MEHYMBOCTH Y 0co0eil 01HOTo BUIAY

OnemenTapHble (PaKTOPHI YBOIIOLIH

A

0.5

10

11

Dddexr ocHoBatens. P heKT OyTHLIOYHOTO TOPIIBIIIKA
Murpatuu. M3omsiuny nonysisinuii: reorpadgudeckas,
Ouosiornueckas

EctecTBeHHBIH 0TOOP — HampaBIstOIHA GaKkTop
9BOJIOLUH

12

[TomoBoii oTdop

13

IIprcnocoOIeHHOCTh OPraHU3MOB KaK pe3yJsbTar
MUKpOo3BOJrONUH. Jlaboparopnas padota «3yduenne
apoMop(}030B 1 UAMOANANITAIIUIN Y paCTEHUH 1
JKUBOTHBIX»

0.5

14

IIprmMeps! mpucTIOCOOICHUH Y OPTaHU3MOB!
Mopoornaeckue, GU3N0IOTHIECKHUE,
OmoxmMHuUIeckue, moBeaeH4Yeckue. JlaboparopHas
pabota «IIpucnocobaeHuss OpraHu3MOB U UX
OTHOCHTEJIbHASI [1eJIeCO00pa3HOCThY

0.5

15

Bun, ero kxpurepuu u cTpykTypa. JlaboparopHas
pabota «CpaBHEHHE BHIOB IT0 MOP(OIIOTHIECKOMY
KPUTEPHIO»

0.5




16 CrpykTtypa Buaa 1

17 Bumoobpa3oBaHue Kak pe3yabTaT MUKPO3BOIIOIHN 1

18 CBs13b MUKPO3BOJIIOIUH U STTUAEMHUOJIOTUH 1

19 MaxkpoaBosronus. [TaneoHToI0rHIecKue METOIbI 1
W3y4YEHUsI IBOJTIOLUH

20 Buoreorpaduieckrne METOIBI N3YUSHUSI SBOJOIIH 1

21 OMOPHOTIOTHYECKIE U CPAaBHUTEIHHO- 1
MOP(OIOTHYESCKHE METOIbI H3yUECHHS SBOJIFOLIIH

29 MornekyJsipHO-TeHeTHYECKUE, OMOXMMHUYECKHIE U 1
MaTeMaTHYeCKHe METObI U3yUESHHUS IBOJIIOIINU

23 OO01111e 3aKOHOMEPHOCTH 3BOJTIOIUN 1

24 ApnanTtuBHas paguanus. HepaBHOMEPHOCTb TEMIIOB 1
9BOJIIOLIUH

25 Hay4Hble runoTe3s! NPOUCX0XKICHHS )KU3HU Ha 3eMIie 1

26 JloHay4HbIC IPEICTABICHUS O 3aPOIKACHUH KHUIHH 1

27 OCHOBHBIE 3Tanbl HEOPTAHMICCKOH SBOTFOLINT 1

28 I'unoTe3sbl 3apoXkKICHHUS KUIHH 1
Hcropus 3emnu u Mmetoabl e€ n3yueHus. Jlaboparopras

29 pabora «M3yueHne 1 onmrcaHue UCKOIIaeMbIX OCTaTKOB 1 0.5
JIPEBHUX OPTaHU3MOBY»

30 HavanpHbIe STambl OpraHnIecKoi SBOIIOIUI 1

31 DBOIONHNS 3YKAPHOT 1
OCHOBHBIE 3Tallbl IBOJIIOIUH PACTUTEIBHOTO MHPA.

32 [pakrrueckas padora «/3yuenue ocobeHHOCTEN 1 0.5
CTPOEHHMSI paCTEHHH pa3HbIX OTJIEIOBY

33 OCHOBHBIE 3Talbl YBOJIIOLUH KUBOTHOT'O MUPA 1
OBoronus KUBOTHBIX. [IpakTHyeckas pabora

34 «V3yuenne ocobeHHOCTEH CTPOSHHUS TO3BOHOYHBIX 1 0.5
KHUBOTHBIX)»

35 PasButue xu3HU Ha 3eMile N0 paM U Nepuoam 1

36 MaccoBbie BBIMHPaHUSI — 3KOJIOTHYECKUE KPUIHCHI 1
HPOILIIOrO

37 CoBpeMeHHBII IKOJIOTHIECKU KPU3HC, €T0 1
0COOCHHOCTH

38 CoBpeMeHHasi cUCTeMa OPraHMYeCcKOro IpOLIIOro 1

39 OCHOBHBIE CHCTEMAaTHYECKHE I'PYIIIEI OPraHU3MOB 1




40 AHTpOMNOJIOTUS] — HayKa O YeJIOBEKe 1

41 PasBurne npencTaBieHuiA 0 MPOUCXOKICHUH YETIOBEKA 1
MecTo uenoBeKka B CUCTEME OPTaHHYSCKOTO MHUpA.

42 JlabopatopHas pabota «3ydenne ocoOGeHHOCTEH 1 05
CTPOCHHS CKeJIeTa YEeJIOBEKa, CBA3aHHBIX C
TIPSAMOXOKICHUCM

43 JIBIKyIIIUe CUIIBI aHTPOIIOTeHe3a 1

44 CooTHoOIIIeHHE OHOJIOTHYECKUX U COIHATbHBIX 1
(hakTOpPOB B aHTPOIIOTCHE3E

45 OCHOBHBIE CTaIMH aHTPOIIOTEHE3a 1

46 [TaneoreneTrka u najseoreHOMHUKa 1

47 DBOJIOIHUS COBPEMEHHOTO YeJIOBEKa 1

48 YenoBedyeckue pachl. HpaISTI/IquKa;I pabora «3ydeHue 1 05
9KOJIOTMUECKHUX aJalTalMi YeJI0BeKay

49 MexaucuuIuIMHapHBIE METOIBI aHTPOTIOJIOTHH 1

50 3aporKICHUE U Pa3BUTHE IKOJIOTHH 1

51 Mertomp! 3konoruu. JlabopaTopHas pa6§)Ta «3y4ueHne 1 05
METOOB 3KOJIOTHUYECKUX HUCCIIET0BAHUIN

52 3HaYeHne YKOJIOTUYECKAX 3HAHUM I YeJIOBEKA 1

53 Okosorundyeckue HakTopbl 1
Aobnotmueckue pakTopsl. CBET KaK SKOJIOTHICCKUAN

54 (hakrop. JlaboparopHas pabota «BrisBiacHME 1 05
MPUCIIOCOOICHUI OPraHU3MOB K BIUSTHHIO CBETa»
Abnotmueckue akropsl. TemnepaTypa Kak

55 aKosorudeckuit pakrop. JlabopaTopHas padora 1 05
«BrIsBICHNE TPUCTIOCOOICHIH OPTaHU3MOB K BIMSTHHIO
TEMIIEepPaTyphl»
AbuoTnueckue GakTopel. BiaaxxHOCTh Kak

56 aKkostorudeckuit pakrop. JlaboparopHas padora 1 05
«AHaTOMUYECKHE OCOOCHHOCTU PACTCHUH U3 Pa3HBIX
MECT OOMTaHUS»

57 Cpenpl 00uTaHMSI OPraHU3MOB 1

58 buosornueckie puTMbl 1

59 JKvzHennble GOpMBI OpraHU3MOB 1

60 Buotnueckue Gpakropsl 1

61 3HayeHne OMOTHYECKUX B3aNMOILEHCTBHUI TS 1

CyII€CTBOBaHUS OPraHu3MOB B CpeAC oOuTaHus




62 OKOJIOTHYECKUE XaPAKTEPUCTUKH MOIYJIISIIUT 1

63 OCHOBHEIE ITOKa3aTEeNH MOMYJIALHHI: YHCICHHOCTb, 1
IUIOTHOCTb, BO3PAcTHAS U MOJI0Bas CTPYKTypa

64 OCHOBHBIE ITOKa3aTeNH MOMYISLHI: POKIAEMOCTB, 1
HPHPOCT, TEMII POCTa, CMEPTHOCTh, MUTPALIHH

65 DKOoJIOTHYecKasi CTPYKTypa NOMYJISIUH 1

66 JHaMuKka IOMyJISIIHY U € perysaus 1

67 Kpussle pocta uncnennoctu nomyssinuu. Kpusbie 1
BBDKUBaHUS

68 Dkonoruyeckas Huiia Buaa. JlJaboparopHas padota 1 05
«[Ipucnocobenust ceMsiH pacTeHUH K pacCeJICHUIO»

69 Bupa xak cucrema nomysisiuuii 1

70 3aKOHOMEPHOCTH MOBEICHUS U MUTPALUii )KUBOTHBIX 1

71 Co00111eCTBO OpraHM3MOB — OHOIICHO3 1

72 OKocucTeMa Kak OTKpbITas cucTeMa 1

73 KpyroBopoT BeLIeCTB U IOTOK YHEPTUH B IKOCHCTEME 1

74 OCHOBHBIE TOKA3aTeJIN 3KOCUCTEMBI 1

75 OKOJIOTHYEeCKHE THPaMHU/IbI 1

76 M3meHeHns coo0IecTB — CYKIECCHU 1

77 [IpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03P U PEK. 1
DKOCHCTEMBI MOPEW U OKEaHOB

78 Hpnp(v)z[HHe 9KOCUCTEMBI. DKOCHUCTEMBI TYHJIP, JI€COB, 1
CTEIei, MyCThIHb

79 AHTpOTIOTEHHBIE SKOCUCTEMBI 1

80 Ypb6oskocucremsl. [Ipakruueckas padora «M3yuenune n 1 05
onucaHne ypOoIKOCHCTEMBI»

81 3aK0H0Me£)HOCT1/I (bopMHUPOBaHUSI OCHOBHBIX 1
B3aUMO/ICHCTBHUI OPraHU3MOB B 9KOCHCTEMAx
MexaHu3Mbl BO3JEHCTBUS 3arpA3HEHUN Pa3HbIX TUIIOB

82 Ha Cy0OpraHU3MEHHOM, OPraHU3MEHHOM, 1
MOMYJISIIUOHHOM U 9KOCUCTEMHOM YPOBHSIX

83 brocdepa — obreruianerapaas 000049Ka 3eMitn 1

84 Yuenue B. U. Bepnanckoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHochepsl 1

86 KpyroBopots! BelecTB 1 OHOT€0XUMHYESCKUE LIUKIIbI 1

87 3onanbpHOCTH Onocepbl. OcHOBHBIC OMOMBI CYLIH 1




88 YcroitunBocth OHnochepbl 1

89 OKOJIOTHYeCKHEe KPU3HUCH U MX TIPHIHUHBI 1

90 BosneiicTBue uenoBeka Ha obnocdepy 1

91 AHTpOl'IOlleHHOC BO3/ICHCTBUE HA PACTUTENBHBIA U 1
JKMBOTHBIN MU

92 OxpaHa IpupOAEI 1

93 OCHOBHbIE TIPUHIHUIBI YCTOHYHUBOTO PA3BUTHUS 1
YEJI0BEUECTBA U IIPHPO/IbI

94 PanyoHansHOe pUpPOIOIOIb30BaHUE U COXPAHEHHE 1
6HOJIOTHYECKOT0 pa3HooOpa3us 3eMiIH

95 O60611eHue o TeMe «MHUKpO3BOIIONHKS U € 1
Pe3yJIbTaThI»

9% O06061eHue Mo TeMe «MaKpOIBOMIOLHS U €& 1
PE3yJIbTAThD)

97 O06061enue mo Teme «IIponucxoxaeHne u pa3BUTHe 1
JKH3HU Ha 3eMiie»

98 O606menue o Teme «IIporcxoxaeHne yenoBeka — 1
AHTPOIIOTEHE3)»

99 O606mIeHne o TeMe «IKOJIOTUS — HayKa O 1
B3aMMOOTHOUICHUAX OPTaHU3MOB»

100 O6006menne o TeMe «OpraHu3Mbl U cpeia OOUTaHUS 1

101 O6o00611eHNe TT0 TeMe «DKOJIOTHS BUIOB M OIS 1

102 O06061enue o Teme «buocdepa — rirodanbHas 1
IKOCHCTEMA)

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

> buonorus, 10 kmacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyomor A.M. u npyrue; mon
penakmueii [Taceunnka B.B., AknmonepHoe obmectBo «M3nparensctBo «IIpocBerienne»

> buonorus. O6mas Ouonorus, 10 kmacc/ 3axapoB B.b., MamontoB C.I'., Conun H.WU.,
3axapoBa E.T.; monm pemakumeiri 3axapoBa B.b., OOmecTtBo ¢ orpaHnYeHHOI
OTBETCTBEHHOCTHIO «JIPODAY; AkmonepHoe odmiectBo «M3aatenberBo «IIpocBenieHuney

> buonorus. buonorndeckue cuctemsl u nporeccsl, 10 kmace/ Tepemos A.B., Ilerpocosa P.A.,
OO6miecTBO ¢ orpannueHHOlN oTBeTCTBEHHOCTHI0 « IOl MHEMO3UNHA »

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

> MULTIMEDIA — nognepxka kypca «O01iast Onoorus»;
> Jlaboparopus KIIETKA; Metonuueckune marepuansl: COOpHUK HOPMATUBHBIX JOKYMEHTOB.
buonorust /Coct. 3.J1. Auenpos, A. I'., ApkanseB. — M.: JIpoda, 2010

Chnucok JIUTCPATYPDI AJH YIUTCJIA:

» baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buosorus. bonbiioi cripaBouyHUK JUist
IKOJIBHUKOB u MOCTYNAKOIINX B BY3BI. - M.: Hpoda,
2011

» bomrosa M. B. CoopHuk 3amad mo OOmell OMOJOTUU IS TMOCTYMAIOMUX B BY3bl. — M.:
«Onukc 2 1Bex» «Mup u odpazoBanue», 20123 Koznosa T.A., Kyumenko B.C.

» buonorus B Tabnumax 6-11 xmaceel. CpaBouroe mocooue. — M.: Ipoda, 2010

I[OHOJIHHTCJII)Haﬂ JUTEpATVpa AJd VIUTCJIA:

» AmnacracoBa JLII. O0mas Ouonorus. Jlupakruyeckue marepuanbl. — M.: Benrtana-I'pad,
2010.- 240c.

» UBanoBa T. B. COopHuk 3agaHuii 1Mo oOmield OWOJIOTHUH: MOCOOWE Ui yYaruxcs
obmeobpazopart.yupexxaenuit /T.B. Wpanosa, I'. C. KammunoBa, A.H.Msrkosa. — M.:
[Ipocsemenue, 2012

» Kosnosa T.A. Konocos C.H. JIlunaktndeckue KapTOUKU-3aJaHus 110 00meit ononorun. — M.:
N3narensckuit Jlom «l'enmxep», 2012 — 96¢.

» Jlaboparopuss T[EHETUKA;

» Jlaboparopust SJKOCUCTEMBI;

HNurepHer-pecypenl: Caiitel B UHTEpHET:

>  www.bio.lseptember.ru — razera «buosorus - npunokeHue K «1 CEHTAOPs»;

> Www.bio.nature.ru — HayuHbIe HOBOCTH OHOJIOTHY;

> www.edios.ru — Dioc — HeHTp AUCTAHIIMOHHOTO 0Opa30BaHMUS;

> www.km.ru/education - yueGHbIe MaTepualsl 1 clioBapH Ha caiite «Kupwut u Medoauii

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
Anpeca caiitoB B MIHTEPHETE

www.bio.1september.ru - razera «buosorus» - npuaoKeHue K «1 ceHTIOps»
Www.bio.nature.ru - HayuHble HOBOCTH OMOJIOTHUU

wWww.edios.ru - D#oc - HeHTp JUCTAHIIHOHHOTO 00pa30BaHH

www.km.ru/education - Y4eOubie MaTepuanbsl u ciaoBapu Ha caiire «Kupumn u Medomuii»
http://school-collection.edu.ru Exunasi koyutekuust nudpoBbiX 00pa3oBaTeIbHBIX PECYPCOB.
http://window.edu.ru/ Enunoe okHO TocTyma K 00pa3oBaTebHBIM pecypcam

> http://www.priroda.ru — [Ipuposa: HalMOHATBHBIH TOPTA.

YV V VYV



> http://obi.img.ras.ru — ba3a 3HaHMii MO OMOJIOTUHM YETOBEKa. YUEOHUK 1O MOJICKYJISPHOM
OMOJIOTHH YeJIoBeKa, OMOXUMUH, (PU3UOJIOTHH, TEHHON M 0€TTKOBOW WHKEHEPUH

>  http://www.zoomax.ru — 300J10Tus: 4€JI0BEK U JIOMAIITHHE KHUBOTHBIC

> http://www.fipi.ru  —  ®epepanbHBIi  HMHCTUTYT  IEIarOTMYCCKUX  H3MEPEHHMA
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