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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero odmiero oOpa3zoBaHHs pa3paboraHa Ha ocHoBe dDeneparabHOro
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit deneparumy,
dI'OC COO, Konnenuum mnpenojaBaHusi ydyeOHoro mnpeamera «buomnorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yrayonéaHoro ypoBHs uzyuenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMETHOU obiactu «EcTecTBEeHHO-
HayyHbeie TipeameThl». CornacHo mnonoxeHusmM DPOI'OC COO npodunbHbIe
y4eOHbIE NPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepeHnmanmn  00ydeHUsT Ha YPOBHE cpefaHero oOmiero oOpa3oBaHHs U
IpU3BaHbl OOECIEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpEeIHUM
001MM, cpeTHUM MPOdEeCCHOHAIBHBIM U BBICIIIUM 00pa3oBaHueM. B To ke Bpems
KOKIbIM M3 3THX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OPUEHTHPOBAH Ha
MIPUOPUTETHOE peIIeHuEe 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSA3aHHBIX C MPOQOpUEHTANUCH OOYyYaIOMUXCd W CTUMYJIHPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCTH HAay4YHOTO 3HAaHMs, CBA3aHHOTO C OMOJIOTHEH,
MEIULIMHON, YKOJIOTUEH, TICUXOJIOTUEN, CIOPTOM MJIM BOEHHBIM JEJIOM.

[Iporpamma mo yueOHoMy mnpenmetry "buonorusa" nmaér mpeacrtaBieHHE O
HeNMu U 3ajadax u3ydeHust ydeOHoro mnpeamera «buosnorus» Ha yriayOnéHHOM
YPOBHE, OnpeessieT 00s3aTebHoe (MHBAPHAHTHOE) MTPEAMETHOE COAEpKaHUe, €ro
CTPYKTYpUpOBaHME 1O pa3fenaM U TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TMOCIE0BATENIbHOCTh M3YyUYEHHsS] Y4eOHOro Marepualia ¢ y4EToOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTMUKM Yy4yeOHOro mpolecca,
BO3pAacTHBIX OCOOEHHOCTEHl oOydaromuxcsi. B mporpamme mno Ouosnorun
peain30BaH MPUHIUI MPEEMCTBEHHOCTH C HM3yYe€HUEM OHOJIOTMU Ha YPOBHE
OCHOBHOTOo  oOmmiero oOpa3oBaHus, Ojarojapss 4YemMy MpOCMaTpUBaeTcs
HaIpaBJIC€HHOCTh HA  MOCIEAYIOIIEee pa3BUTHE OMOJOTMYECKHX  3HAHUM,
OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUN O 3I0pOBOM o00pas3e >XKHU3HH, Ha
BOCIHUTAaHHE OEpeKHOTO OTHOLICHHWS K OKpyXKawolued mnpupogHoi cpeae. B
nporpaMme Mo OHMOJOTHMM TaKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mpeaMera
«buonorusiy B peanmuzanuu  TpedoBanuii PI'OC COO k nIaHUPYEMbIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEJAMETHBIM pe3yJibTaTaM OOydeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIBHOW JICSTEIBHOCTH,
00yYaroImMXxcsi MO0 OCBOCHHUIO COJIEpKaHUsI OHOJIOTMYECKOro O0pa3oBaHUsl Ha
YpOBHE CpeAHEro 00IIero 0opa3oBaHusl.

VYuebnsiii npenMer «buosorus» Ha ypoBHE cpelHero oOiero oopa3zoBaHus
3aBeplIaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



paciMpeHue u yriyojleHue 3HaHWM, 00ydYaroluXcsl O KUBOM MPHUPOJAE, OCHOBAX
MOJICKYJISIPHOM M KIJIETOYHOW OWOJIOTUH, SMOPUOJIOTUA U OWOJIOTMH Pa3BUTHS,
TeHETUKH, CEJICKIIUN, ONOTEXHOJIOTUH, BOJTIOIMOHHOTO YUYEHUS U SKOJIOTHH.

N3yyenue ydeOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYarOIIMXCS K MOCJIEIYIOUIEMY MOJIYYEHUIO
OWonornyeckoro  oOpa3oBaHMS B  By3aX W OpraHU3ANMSIX  CPEIHETO
npogdeccuonansHoro oopazoBanusi. OCHOBY €0 COAEpX aHHUsS COCTABIISAET CHCTEMA
OMOJOTMYECKUX  3HAHWUW, TOJYYEHHBIX TMPU  HU3YyYEHUHU OOYyHAIOUIMMUCS
COOTBETCTBYIOIIMX CUCTEMATUYECKUX Pa3/ieIOB OMOJIOTMU HA YPOBHE OCHOBHOIO
obmiero o6pazoBanusi, B 10—11 kiaccax »TH 3HaHMS MOJy4YarOT pa3BUTHE. Tak,
paciiupeHbl U yriayOjgeHbl OWOJIOTUYECKHE 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me dYesoBeKa, OOIMIMX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KaK OPHUEHTHPHI IS MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HHTETparus OMOJIOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSMH, MOJIYYECHHBIMU OOYYAIOIIMMHUCA TPU H3YHYECHUU
bu3uKY, XUMHH, Teorpadru 1 MaTEMATHKH.

Ctpykrypa mporpaMmbl 1o yueOHOMy mpeametry '"buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIII M JBOJIIOIMOHHBIA MOAXOAbl K M3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CHUCTEM Pa3HOTr0 YPOBHS OpPraHU3alliy, SBOJIIOIIMA OPTaHUYECKOro MUpa Ha 3emiie,
COXpaHEHHUs1 OHOJIOTMYEeCcKOro pasHooOpa3us minaHeTel. Tak, B 10 kiacce
U3Yy4aloTCd OCHOBBI MOJIEKYJSIDHOM M KJIETOYHOM OHOJOTHMH, SMOPHOJIOTUU U
OMOJIOTUN PAa3BUTHS, TEHETUKU U CEIEKUUU, OMOTEXHOJOTMH U CUHTETUYECKON
OMONOTHH, aAKTyaIM3UPYIOTCS 3HAaHWUS OO0ydJaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usuonoruu uenoBeka. B 11 kmacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4€HHUE, OCHOBBI KOJIOTHUHU U yueHue o ouocdepe.

VYyebnsiii npeamer «buonorus» mpuszBaH  00ecneuydTb  OCBOEHHUE
oOy4aromuMucss OMOJIOrMYECKUX TEOpUl U 3aKOHOB, UACH, TPUHLIUIIOB U MPaBUIL,
JIekKaAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KApPTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOIYJIALHUH,
OMOLIEH03a, SKOCUCTEMbI, O BBIAAIOUIUXCS HAYYHBIX JOCTHKEHUSAX, COBPEMEHHBIX
UCCJIeIOBAHUSX B OUOJIOTUY, MIPUKIIAHBIX ACTIEKTaX OMOJIOrMYecKuX 3HaHu. J{is
pa3BUTUS M TOJJEpXKaHUS HHTEpeca oOyyaroumxcs K OWOJIOTMH Hapsaay co
3HAYUTENbHBIM O0BEMOM TEOPETUUYECKOTO0 MaTepuaia B COACPKAaHUHU MPOTPaMMbI
o OMONIOTHH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WM WHOW oOnacTh OWOJNOrMH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
yU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHIECKIX U IKOJIOTUIECKUX MPOOIIEeM.



Lenb n3yuenus yueOnoro npeamera «buonorus» Ha yriyOIéHHOM YpOBHE —
OBJIaJicHuEe  OOy4YaIoIUMHUCS 3HAHUAMH O  CTPYKTYPHO-(YHKIHMOHAIHHOU
OpraHM3allMi JKUBBIX CHCTEM pAa3HOTO paHra W NOpUOOpeTeHHuEe YyMEHUH
UCIIONIb30BaTh TH 3HaHUSA B ()OPMUPOBAHMM MHTEpECa K ONMpPENeIEHHON obiacTtu
po(heCcCHOHANFHOM ACSITEFHOCTH, CBSI3aHHOW C OWOJIOTHMEH, WM K BHIOODPY
y4e0HOTO 3aBEACHUS IS MIPOIOJDKEHUSI OMOJIOTHIECKOTO 00Opa30BaHMUS.

Jloctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yrIyOJIEHHOM YPOBHE 00ECTIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHE OOYYAIOMIMMHUCS CUCTEMBbl OMOIOTUYECKUX 3HAHUU: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIICIIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABJISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MUPa; O
CTPOCHHH, MHOTOOOpa3sMM M OCOOCHHOCTSAX OHOJIOTUYECKUX CHUCTEM (KIJIETKa,
OpraHu3M, MOMYJIAIUS, BUJ, OMOTE€OLICeHO3, Orocdepa); 0 BEIAAIOMIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIICOBAHUAX B OMOJIOTHH;

O3HAaKOMJICHHE OO0Yy4arouMxcs C METOAAMM TMO3HAHHUS >KUBOM TMPUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJaMU  OMOJIOTUYECKUX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OHOJOTHUH, SMOPHUONOTMM W OHOJOTHH pa3BUTHUSA, TE€HETUKH U
CEeJICKINH, OWOTEXHOJIOTUM W CHHTETHYCCKOW OWONOTHH, TalCOHTOJIOTHH,
DKOJIOTUM);  METOJaMH  CaMOCTOSITEIBHOTO  TMPOBEICHUS  OMOJOTHYECKHX
ucceNoBaHM B Jabopatopud W B mpuponae (HaOoneHWe, W3MEpeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJIcHUE OOYYAIOIIMMHUCA YMEHUSMHU: CaMOCTOSITEIbHO  HAaXOIUTh,
aHAJIM3UPOBATh W HCIIOJNB30BATh OHMOJOTHYECKYI0 HH(GOPMAIUIO; TOJIB30BATHCS
OMONOTHYECKON TEPMHHOJIOTHEH W CHMBOJIMKOW; YCTAaHABIMBATh CBA3b MEXKIY
pa3BUTHEM OHOJOTUM ¥ COLMATHHO-)KOHOMUYECKUMU U  3KOJIOTHYECKUMHU
npobiieMaMy 4YeJIOBEUECTBA; OLIEHMBATH IOCJIEICTBUS CBOCH AESITENBHOCTH IO
OTHOIICHHUIO K OKPYXKAIOUIeH NPUPOTHON cpene, COOCTBEHHOMY 3I0POBBIO U
3M0pPOBBI0  OKPYXAIOIIMX JIIOJIeH; OOOCHOBBIBAaTH M COONIOJATh  MEpPBI
npoUIaKTUKA MHPEKIMOHHBIX 3a00JIeBaHUMN, MpaBuia MOBEACHUA B MPUPOJE U
obecrniedyeHrs 06€30MacHOCTH COOCTBEHHOM KM3HEACSITENPHOCTH B UPE3BbIYaHbIX
CUTyallUsiX TNPUPOAHOIO W  TEXHOTEHHOTO  XapakTepa; XapaKTepU30BaTh
COBpEMEHHBIC HAYYHBIC OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BuTHE y 00YYaIOMINXCSI MHTEIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IpOIECCE 3HAKOMCTBAa C BBIJAIOUIMMUCS OTKPBITUSAMU W COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OHOJIOTMH, pEHIaeMbIMU €10 MpobiieMaMu, METOIO0JIOTHEn
OMOJIOTHYECKOTO UCCIIeIOBaHMUS, MIPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCIICIOBAaHHM, PEIICHUs] OMOJOTMUECKUX 3a/1a4, MOACINPOBAHNS OMOJOTHIECKIX
00BEKTOB U MPOIECCOB;



BOCIHUTAHHUE y 00YyYaIOMMXCS [IEHHOCTHOTO OTHOIICHUS K XUBOU MPHUPOJE B
LIEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBICHUAM; (DOPMHUPOBAHHE IKOJIOTUIECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIEeHd KyJIbTYphl TMOBEACHHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YarOMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
IPUPOJIOTIONB30BaHUH (COONIOJICHIE TMpaBWJI TMOBEACHUA B TMPUPOJE, OXPaHBI
BUJIOB, SKOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbS U 3/I0POBbS
OKpyXXarolmux Jiojaer  (cobmoaeHus wMep mnpoduiIakTUKH — 3a00JIEBaHMM,
obOecrieueHrne OE€30MaCHOCTH JKU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMUYECKUX 3HAHUI U YMEHHH B MOBCEAHEBHON XKU3HU;

CO3JaHME  YCIOBUM  JJI1  OCO3HAHHOTO  BBIOOpa  OOYYarOIMIMMHCS
WHIUBUTYyaJIbHON o0pa3oBarenbHON TPaeKTOPUH, CIocoOCTBYIOLIEH
nocyeayonemMy npo(ecCHOHaTIbHOMY CaMOOINPEIEICHUI0, B COOTBETCTBUHM C
UHIMBHUIYyaIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PETHOHA.

OO1ee 4nMca0 4yacoB, OTBEICHHBIX HA M3y4YeHHE OMOJOTHH Ha YTiayOJIeHHOM
YpOBHE cpemHero obmiero oopa3oBanus, coctaBisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Heemo), B 11 kimacce — 102 gaca (3 yaca B HeJeto).

OT60p opraHu3anMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4YeHHUs OUOJOTHH
OCYILIECTBISIETCS C y4ETOM CHEUM(PHUKU €ro CoAepKaHWs M HaNpaBICHHOCTH Ha
OpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHMA B  OpraHU3alUsAX  CPEIHEro
po¢eCCUOHAIBHOTO M BBICIIETO 00pa30BaHMUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYEHUN OHMOJIOTUU Ha YyrayOJIEHHOM YpOBHE
SBJIIETCSl TIPOBEJICHHUE JTA0OpPATOPHBIX M MpakTudyeckux padot. Takxke ydactue
00y4aromuxcsi B BBIOJHEHUU MPOEKTHBIX M y4eOHO-HUCCIEI0BATEIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONPENENSIeTCd y4YUTeJIeM Ha OCHOBE HMEIOIIUXCS
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COJEPXKXAHME OBYUEHUA
10 KJTACC

Copnep:kaHue IporpaMMbl, BBIICIIEHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyiapcTBeHHoM utoropoi arrectamuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKcHasi Hayka. Kpartkas uctopust pa3BUTHs
Owonornu.  buonormdyeckue HAyKM M HM3ydyaeMble = MMH  MPOOJIEMEI.
dyHaaMEHTallbHbIC, NPUKIAIHBIE W TMOHCKOBBbICE HAy4YHbIE HCCICIOBAHUSI B
OHOJIOTHH.

3HadeHre OMOJOruK B (POPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYUYHOU
kaptuHbl Mupa. IIpodeccun, cBszanHbie ¢ OuWosorueil. 3HadyeHUE OMOJIOTHH B
MPAKTUYECKOM JIESITEIbHOCTH YEJIOBEKA: MEJUIIMHE, CEJIbCKOM XO3SIHCTBE,
MPOMBIILIEHHOCTH, OXPAaHE NPUPOJIBI.

JdeMoHcTpauuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgen, I'. Mengens, B. 1. Bepnanckuii, U. I1. I1aBnos, . 1. Meunukos, H.
W. BaBuiios, H. B. Tumodees-PecoBckuii, JIxx. Yorcon, @. Kpuxk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3yYeHHUE

JKuBble cuctemMbl Kak TpenMeT u3ydeHusi Ouosnoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTb,
CJIOKHOCTb M YIOPSAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTh, CaMOOpPraHHU3aLHs,
CaMOBOCIIPOU3BEICHUE, Pa3Ipa)KUMOCTh, U3BMEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3aluy KUBBIX CHUCTEM: MOJIEKYJIAPHBINA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MECHHBIN, MOMYJISALIMOHHO-BUI0BOM, 9KOCHUCTEMHBIM
(Ouoreonienotuueckuii), O6mochepusiid. Ilporeccel, mpoucxopsmue B KUBBIX
cucreMax. OCHOBHbIE MpHU3HAKU >XUBOro. Ku3Hb Kak (opma CyIIeCTBOBaHUSA
Marepun. Hayku, nu3yyaromue >KMBbIE€ CUCTEMBI HAa PA3HBIX YPOBHAX OpraHU3alUu.

N3ydenue xuBbIXx cucTeM. Metoasl Omonornyeckoil Hayku. Habmionenue,
U3MEPEHUE, SKCIIEPUMEHT, cUCTeMaTu3alus, MetaaHanus. [loHsTue o 3aBUCUMON U
He3aBUCUMOM mnepeMeHHou. [lmaHupoBanme »skcnepumenTa. I[locranoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosiormueckux JaHHbIX. OIl€HKa JOCTOBEPHOCTH IMOITYYEHHBIX
pe3yabTaroB. [lpUuMHBI UCKaXXEHUS PE3ylbTaTOB »JKcnepuMmeHTa. [loHsatne
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HW», «buonoruueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpraHU3alMU >KUBOU
npupoas», «CTpoeHHE MKUBOTHOM KIETKM», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBeYecKoro opranusmay, «buoreonenos», «buocdepay, «Metombl
W3YUYECHHUS )KUBOM ITPUPOJIBI».

O6opynoBanue:  jmabopatopHoe  oOOpyJOBaHWE  JJII  MPOBEIACHHS
HaAOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHuWE pPa3IMYHBIX METOAOB IIPH
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHANbHAsS enuWHUIA KUBoro. Mcropus
otkpbITHs KieTku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBans,
M. Hlnetinen, P. BupxoB). OcCHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertoapl  MOJIGKYJISAPHONM ¥ KJIETOYHOM  OWMOJOTHU:  MHUKPOCKOIIHS,
xpomatorpadusi, 3mekTpodope3, METOJ MEUEHBIX aToMOB, AU(QEepeHIInaTLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emoK. DIEKTpOHHas MUKpockonus. Koxgoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyuerue Kiemox.

JdemoHcTpanumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIsann, M. lllnelnen, P. Bupxos, K. M.
bap.

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBII MUKPOCKOID,
«HMcTopust pa3zBUTHS METOAOB MUKPOCKOTIUI.

OOopynioBaHHEe: CBETOBOM MHMKPOCKON, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIETOK.

IIpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOM OHUOJIOTUH
(xpomartorpadus, amekrpodopes, auddepeHmanbHoe IEeHTPUYrupoBaHue,
[ILIP)».

Tema 4. XumMmuueckasi Opranu3anus KJIeTKH

XHWMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Bonma m €€ posib Kak pacTBOpPHUTENA, pEareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOperyisinuu. MuHepajabHble BELIECTBAa KJIETKU, MX OHOJIOrMyecKas
poJib. Posib KATHOHOB M @aHHOHOB B KJIETKE.

Oprannuyeckne BeHleCTBAa KIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oejnka, NHenTHAHas CBsA3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEpPTUYHAs
cTpyktypbl. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukamuss  OenkoB.
buonornueckue Gpynkuuu 6enkoB. Ilpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOTUCAXAPUIbIL.
OOmuit  mnaH CcTpoeHuss H  (UBHKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKINU YTII€eBOJOB.

Jlununel. M'mapodunbHO-THApOdOOHBIE CBOMCTBa. Kitaccudukanys TUIuIo0B.
Tpurnuuepunbl, QGocPoyunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUIUU
munuaoB. OO1ue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOTYIIPOHUIIAEMOCTb.

Hykneunossie kuciotel. JJHK u PHK. CrTpoeHue HyKJIEMHOBBIX KHUCIOT.
Hyxneotunpl. [lpunnun kommiementapHoctu. [IpaBuno UYapradda. Crpykrypa
JAHK — nBoiinas cnupans. MectoHaxoxaenue u ouonornueckue ¢pynkuuu JJHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Mmosekyiabl AT®. Makposprudyeckue cBsi3u B Mojekyne ATO.
buonorunueckue gpynkunn ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
kietrke. [pyeue mykneozuompugocghamer (HT®). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKy, NPOMeoMUKU.

CtpykTypHas OuoJIOTHS: OMOXUMUYECKHE W OMO(PU3NYECKHE HCCIEAOBAHUS
cocTaBa W TPOCTPAHCTBEHHOW CTPYKTYpHI OWOMOJeKyn. Mooenuposarue
CMpPYKmMypsl U QYHKYUll OUOMONEKYN U Ux Komniekcos. Komnviomephwiii ouzaun u
Opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHANO0208.

JdemoHcTpanumn

[Toptpersr: JI. Ilomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacrpeneneHne XUMHUYECKUX JJIEMEHTOB B HEXKHUBOM
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr n cxembl: «llepuogndeckass TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BelecTBa B cocTaBe opraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHuEe MOJEKYI
yrieBooB», «CTpoeHne MOJIeKyn JMnuaAoBy», «HyKIEeMHOBbIE KHUCIOTBD»,
«Ctpoenne Monekyisl ATOy.

ObopynoBaHue: XMMHYECKasi IOCy1a M 000pyI0BaHHE.

JlabopaTtopnasi pabora «O0HapyxeHHEe OCITKOB ¢ TOMOIIBI0 KAaYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  pabora  «lccrmemoBaHWe — HYKIEHMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoenue u QyHKIMH KJICTKH

Tumbl KIETOK: JyKapuoTHYecKas M Ipokapuotuyeckas. CTpykTypHO-
(GyHKUIHOHAJIBHBIE 00pa30BaHUs KJIETKH.



CtpoeHre mpoKapruoOTHIECKOM KIeTKU. KiieTouHas cTeHka OakTepuii u apxei.
Oco0eHHOCTH CTpOEHUs TeTepoTpOPHON U aBTOTPOPHOM MPOKAPHOTHUECKHUX
KJIETOK. MecTO U pojib MPOKapUOT B OMOIIEHO3AX.

Crpoenue u (GyHKUIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJ1a3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB uepe3 IIa3MaTHUYECKYI0 MEMOpaHy: MacCHUBHBIN
(muddysus, obneru€éunas auddys3us), aKTUBHBINA (NMEPBUYHBIA U BTOPUYHBIN
akTUBHBIM TpaHcropT). Ilomynponuniaemocts MeMOpanbl. PabGora Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (¢aroruros3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U PyHKIIMHU KJIETOYHON CTEHKU PacTeHH, rprOoB.

[uronna3zma. [{urozomns. [utockener. JIBuxkenue nuromniazMbl. OpraHou bl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOWUIBl KIETKU: SHAOIMJIa3MaTHYecKas CeTb
(BIIC), anmapar I'onbaxu, JM30COMBI, UX CTpoeHHe M (QyHKIMU. B3auMocBsa3b
OJIHOMEMOpaHHBIX OPraHouJ0B KiIeTKu. CTpoeHue rpaHysipHOTrO PETUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHyfsipHBIA) — SHAOIUIA3MATHUYECKUN
petuxkynyMm. CekperopHast QpyHkius anmapata ['onbmku. Moougurkayus denxos 6
annapame [ onvoxcu. Copmuposka 6enkoe 6 annapame [ onvoxcu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyosin pacTutenbHbIX KIeTOK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJAbBl  KIJIETKH:  MUTOXOHJAPUM,  ILJACTUJIBIL.
Ipoucxooicoenue mumoxonopuii u naiacmud. Cumobuoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (PyHKIIMM MUTOXOHApPUM W tuiactuia. [lepBudHbIe,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIB  (DOTOCMHTE3UPYIOMIMX  AYKApHOT.
X0pomiIacTbl, XpOMOIUIACTHI, IEHKOIIIACTHI BHICHIMX PACTEHUH.

HememOpannbie opranouasl kietku CtpoeHrne W GyHKIUA HEMEMOpaHHBIX
OpraHouJI0B KJIETKH. Pu6ocombr. IIpomesxcymounvie Qunramernmul.
MukpodunamMeHTbl. Axmunogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KICTKH.
AxmuHosvle KOMNOHeHmMbl HeMbluleunblx Kiemok. MukpoTpyoouku. Kierounbii
nentp. CTpoeHWe U JBWKEHHUE JKTYTHKOB U PECHUYEK. MUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpOQDUIAMEHMAMU U
muxpompyboukamu. Momophule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Mma, SAPBIIIKY, UX CTPOEHUE U
byukiuu. SnepHblii  OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE PacCHOJIOKEHUE
XpomMocoM B wuHTepdasHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTWHAa — THUCTOHBL. Jlunamuxa s0epHou 00010YKuU 6 Mmumose. HoepHbiil
MPAaucnopm.

Knerounsle BriatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK DYKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmupt 1 cxembl: «CTpoeHHE 3YKApUOTHUYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTKn», «CTpoeHHe  pacTUTENbHOM  KieTku», «CTpoeHue
MUTOXOHJIPUW», «S1po», «CTpoeHnE TPOKAPUOTUYECKOMN KIETKI.

OOopynoBaHHe: CBETOBOM MMKPOCKOI, MHKpPOIpEnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUaIbHBIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHHU3MOB.

IIpakTnueckasi padora «3yyeHrue CBOMCTB KJIETOUHONH MEMOpaHbD».

JlaGopaTopnas padora «JVccienoBaHue miIa3MoiM3a M JEIIIa3MOJM3a B
pPaCTUTEIBHBIX KIETKaX.

IIpakTnyeckass  padora  «/I3ydyeHne  ABMKEHUS  LUTOIIA3Mbl B
PaCTUTEIBHBIX KIETKaX».

Tema 6. O0OMeH BelecTB 1 MpeBpalleHUE IHEPTUH B KJIETKe

AcCCUMUIISILIAS ¥ TUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: ABTOTPOGHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
nporeccax. JHepretuueckoe oOecredenne kieTku: mnpespameHue ATD B
oOMeHHBIX mpoueccax. @DepMEHTATUBHBIA XapakKTep pPEAKLHUN KIETOYHOIO
meTtabonusma. DEpMEHThl, UX CTPOEHHME, CBOMCTBA U MEXAHU3M JICHCTBUS.
Kodepmentsl. OTinuusi pepMEHTOB OT HEOPTraHMUECKUX KaTaau3aTopoB. benku-
aKTUBATOpPbl M OENKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peakuuii OT pa3IUyYHbIX (PaKTOPOB.

ITlepBuuHBIl CHHTE3 OpraHMYecKux BemecTB B KieTke. dorocuHTes.
AHOKCcUuceHHbIll U OKCcuceHHblll omocunmes y odaxmepui. Ceemocoouparoujue
nUCMeHmbl U NUSMEeHmMbl PeakyuonHo20 yenmpa. Poab XJI0pomiIacToB B mpoiiecce
¢dorocunTeza. CretoBasi u TeMHOBast (aszbl. Pomoovixanue, Cz.,, Cy. u CAM-munuvl
¢domocunmesa. 1lpoaykTUBHOCTH (oTOCHHTE3a. BimsHue pa3znuuHbiXx (akTopoB
Ha CKOpPOCTh (pOTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuTpuuupyomue OaKTepuu, Kene300aKTepuu, cepoOaKTepuu, BOIAOPOIHBIC
OakTepru. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHble OpraHu3Mmbl. Buabl OposkeHus. IIponykTel OpoxeHHS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAUTEH OOJIC3HEN.

AnpobHbie OpPTaHHU3MBI. Oransl DHEPTETUYECKOTO oOMeHa.
[TonroroBuTenbHbIM 3Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIEHUE TJIFOKO3BI.

bronornueckoe okuciaeHue, WK KIETOYHOE JibIXaHue. Poib MUTOXOHIpHIL B
npoueccax ouojoruueckoro okucieHus. Luknnueckue peakuuu. OKUCIUTEIBHOE
dochopmiupoBanue. Iuepeus membpanHo2o epaduenma npomonos. Cunmes



AT®D: paboma npomouuou ATD-cunmaszwi. [lpemmyiecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB mepes aHadpOOHBIM. DPHEKTUBHOCTH YIHEPTETUIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsrl: JIxk. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, I[1. Mutuemn, I'. A. 3aBap3uH.

Tabmumpt u cxembl: «@oTOCUHTE3», «DHEpreTuYecKuil ooMen», «bruocunres
oenkay, «Ctpoenue pepmeHTay, «XEeMOCHHTE3Y.

O6opyoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBAaHME JISI MPUTOTOBICHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGoparopnass  padora «l3ydeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTajlasbl).

JlaGopaTtopnas pa6ora «M3ydyeHne (HEepPMEHTATUBHOTO pPAaCILCIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue tporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE POTIECCOB OPOKECHUSI U TIBIXAHUSI.

Tema 7. HacsencrBenHasi HH(popMalus U peajusanus e€ B KIeTKe

Peakunn marpuuHoro cuHtesa. [IpMHIMIN KOMIUJIEMEHTAPHOCTU B PEAKLIMAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGoOpManuu. ['eHeTnuecKkui
KOJ, ero cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAILIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B OuocunTtese Oenka.
VYcnousi O6uocunre3a Oenka. KomupoBanue amuHokuciaor. Ponb pubocom B
OouocuHTe3e Oemnka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHu3alus reHoMa y
IIPOKApUOT U 3YKapHOT. Peryisinus akTUBHOCTM T€HOB Yy NpOKapuoT. ['mmortesa
onepoHa (®. XKakob, K. Mano). Moznexynsapusie mexanusmvl IKCNPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsuus oOMEHHbBIX
npoueccoB B kieTke. Knetounslii romeocras.

Bupycer — HekneTounsie HOpMBI KU3HUA U 00HUraTtHeie mapasutbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, unmezpasa.

Bupycubie 3aboneBanust yenoBeka, >KUBOTHBIX, pactenuit. CITNJ], COVID-
19, conmanbHbIe U METUIIMHCKUE MMPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwux maccusos («bigdatar)
CMpYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie pynkyuu d6enrxos. Cnocobvl 00cmagKu 1eKapcms.



JdemoHcTpanumn

[Toptpersr: H. K. Konsuos, /. . IBanoBCKuU.

Tabmuubr u cxemsl: «buocunres Genkay, «l eHeTnueckuii kKoa», «Bupyce,
«bakTepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCay.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuoiasl u perymauus. HMutepdaza m murtos.
Oco0eHHOCTH TMpOIIecCOB, MpPOTEKAMMX B uHTepdaze. IloaroroBka KIeTKH K
nenenuto.  [IpecunrteTnyeckuii  (MMOCTMUTOTHUYECKWN), CHUHTETUYECKHUH WU
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3BIL.

Marpnunbsii cunre3 JIHK — perumkanms. IIpunnunsr penmmkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIEIbHOCTD.
Mexanusm pernukanun JJTHK. Xpomocombl. Ctpoenue xpomocoM. Teinomepsl u
TeromMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTHUIl. JIUTJIOWAHBIA W
rarionHblii  HaOopel XpoMocoM. ['omonoruuynsie Xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenue wimerku — wmuto3. Craauu MHTO3a M MPOUCXONAIIME B HHUX
nporeccel. Tunbel Muto3a. KapuoknHes u 1muToknHe3. buosiormyeckoe 3HayeHue
MHUTO34.

Perymamua mutorndeckoro nukia kietku. [Iporpammupyemas kiietouHas
rubesnb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHaNbHAs TE€HOMUKA. Mexanusmuol
npoaughepayuu, ougpgepenyuposku, cmaperus u eubenu kiemox. «lugposas
KllemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKU.

JdemoHcTpanumn

Tabmuubl u cxembl: «KU3HEHHBIM UK KIETKW», «Murtos», «CrtpoeHue
xpomocom», «Permnukarusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuUTo3 B KJIETKax
KOPEIILIKA JTYKa.

JlaGopaTopnass  pabora  «M3ydeHme  XpoOMOCOM  Ha  TOTOBBIX
MHKpOITpEnapaTax.

JlabopaTtopnasi padora «HabmoneHre MuTO3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOTMperapaTax ).

Tema 9. CTpoeHue u GyHKUHMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHU3MOB. OnHoOKNEeTOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OCcOoOEHHOCTH  CTPOEHUSI U JKU3HEACSTENIbHOCTH  OJHOKIJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OIHOKJIETOYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anmocBsA3p 4acTe€ll MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHsl M
cucTeMbl opraHoB. OpranusMm Kak eauHoe uenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
GyHKIUN 1 pacroioKeHHs TKaHEeH B opraHax pacTeHUM.

TkaHM XKUBOTHBIX M YEJIOBEKA. THIBI )KUBOTHBIX TKAHEH: SIUATEJIHUAIbHAS,
COCIMHUTENIbHAsA, MbllleuHasi, HepBHasi. OCOOCHHOCTH CTpOeHHs, (YHKUUH U
PacIONOKEHUSI TKAaHEN B OPraHax KUBOTHBIX U YEIOBEKA.

Opransl. BereratuBHble W TI'€HEpaTWBHBbIE OpraHbl pacTeHuil. OpraHbl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U 4eJOBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX XUBOTHBIX. HapyXHbli M BHyTpeHHHiI ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBr>keHue  OpraHu3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PeCHHYHOE. J[BH)KEHHWE MHOTOKJIETOUHBIX PaCTEHUIL:
TPONU3MBl M HACTHM. JIBM)KEHHME MHOIOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MblIleyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iuranne opranusmoB. llormomeHue BOABI, YIVIEKHCIOrO rasa H
MUHEPAJIBHBIX BELIECTB pacTeHUAMH. lIuTaHne >KMBOTHBIX. BHyTpHumnosocTHOe u
BHYTPHMKJIETOYHOE MNHILeBapeHue. I[lnTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTIENbI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kenesbl. IlnmeBapurenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. [pixanue pactenuid. [[pixanue sxuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHOe npixanue. [[pixarenbHasi HOBEPXHOCTD.
XKabeproe u néroynoe npixanue. [IpixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX KUBOTHBIX.
JpixarenbHass cucTEMa YelOBeKa. MeXaHW3M BEHTWIAIMU JIETKUX Yy NOTUL U
MJIEKOMUTAIOMuUX. Perynsamnus apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropt BemecTs y KUBOTHBIX. KpoBeHOCHass cucrtemMa u €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpauieHus. IBOJIOIUOHHBIC
YCIIOKHEHUSI CTPOCHUS] KPOBEHOCHOM CHUCTEMBbI TTO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cepana U e€ peryisaius.

Beigenenne y opranumsmoB. Beinenenue y pacrenuil. Beigenenume y
KUBOTHBIX. CoOKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. @OuiubTpanus,
CeKpelurs U 00paTHOE BCACHIBAHUE KaK MEXaHWU3Mbl paOOThI OPraHOB BBIJIEICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM U BBLAECIMUTENBHON cucTeMaMu. Beiaenenue y



MMO3BOHOYHBIX JKMBOTHBIX M uejoBeka. [louku. Ctpoenne u (pyHKITMOHHMPOBAHUE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UUCTHI MNPOCTEHIIMX. 3amUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1IUThI. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M HX HNPOU3BOJHEIE.
3amuTa opranu3ma ot Oomnesned. iMmyHHas cucrtema yenoBeka. Kietounslii u
I'YMOpaJbHBIH HUMMYHHUTET. BpOXIEHHBIN W TPUOOPETEHHBIM creruduuecKui
UMMYHHTET. Teopusi KJIoHaIbHO-celeKTHUBHOTO uMMmyHuTera (I1. Dpmmux, ®. M.
bepuet, C. Tonerara). BocnnasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHUTETA B PAa3BUTUU CHUCTEMHBIX 3a00JICBaHUM.

Paznpaxumocte W perymsauumsa y  OpraHu3moB. Pasmpaxummocts  y
OJHOKJIETOYHbIX Opranu3MoB. Takcucel. PazmpaxkumMocTe u  perymsiuusa y
pacteHuii. PocToBble BemecTBa U UX 3HaYCHHUE.

HepBHas cucrema um pedrnekTopHass peryismnus y XUBOTHBIX. HepBHas
CUCTEeMa U €€ OTJIeIbl. DBOJIOIMOHHOE YCIOKHEHNUE CTPOEHUS HEPBHOM CHUCTEMBbI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3Ta TMO3BOHOYHBIX JKMBOTHBIX. Pedrekc u
pednekropHas ayra. besycioBHbIe U yCIOBHbBIE PEIICKCHI.

['ymopanpHas perynsiuvs U 3HAOKPUHHAs CUCTEMA JKUBOTHBIX M YEJOBEKA.
JKenespl OSHOOKPMHHOM CHUCTEMBI M KX TOPMOHBI. JleHCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHON U SHIOKPUHHON cucteM. [unortanamo-runodu3zapHas
cucrema.

JdeMoHcTpauuu

[Toptper: U. 11. [Tainos.

Tabmuubr 1 cxembl: «OIHOKJIETOYHBIC BOJOPOCHH», «MHOTOKIETOYHBIE
Bojopociny, «baktepumn», «lIpocreiimme», «OpraHbl IIBETKOBBIX PAaCTCHUIN,
«CuctemMbl OpPraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenmit», «KopHeBble cucteMbl», «CTpoeHHe CcTels,
«CTpoeHue JNUCTOBOM MIACTUHKN», «TKaHM >KUBOTHBIX», «CKEJEeT YeIOBEKay,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «Hepsnas CHUCTEMAY, «Koxay, «MBpI11euHast CUCTEMA,
«BpraenurenbHas cuctema», «HIOOKPUHHAS cHCTEMa», «CTpOEHHE MBIIIIBD,
«Mmmynurer»,  «KumeuHononoctHele», «CxeMa  NHUTaHUS  PACTECHUI»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKHUBOTHBIX», «CTpO€HUE THUJIPBI»,
«CTtpoeHue minaHapum», «BHyTpeHHee CTpoeHue 0XKIEeBOro uepBsi», «HepBHas
cucremMa poeio», «HepBHas cucrema garymkw», «HepBHas — cucrtema
npecmeikaromuxcsi», «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHKpOINpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE 3K3EMIUTIPhl KOMHATHBIX PACTEHUM, repdbapun
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
obopynoBaHue ISl IEMOHCTPAIIMU TTIOYBEHHOTO U BO3AYIITHOTO MUTAHKS PACTCHUIA,
pacileruieHus Kpaxmana U 0eJKoB Moj AedcTBUEM (hepMEeHTOB, 000pyAOBaHUE IS
JIEMOHCTPALIMU OIIBITOB 10 M3MEPECHUIO KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIA TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabopaTtopHasi pabora «/3ydeHue opraHoB [IBETKOBOI'O PACTEHUS».

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUS OPraHuM3MoOB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOKEHHUS: TMOYKOBAHHWE,  CIIOPYJISINSA,
dparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pa3zmHoxkenue. [lonoBbie KieTkH, Wau rametsl. Meiio3. Craauu
Mmeiio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
M€03a M II0JOBOro Ipouecca. MelWo3 M €ro Mecrto B JKU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzapoaspimieBoe pa3Buthe. ['amerorenes y »kuBOTHBIX. [10JI0BBIE KEIe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorene3. CTpoeHue
MTOJIOBBIX KIJIETOK.

OmiogoTBOpeHHEe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CrocoObI
OIUIOJIOTBOPEHUS: HapYyKHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuayanbHOEe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIOTUs — HayKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopgoeenesa. Ctaguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. bnacmyna, munoi
onacmyn. OCOOCHHOCTH NPOOJIEHUS MIICKONMUTAIONIUX. 3apOJIbIIICBhIE JIMCTKU
(ractpynsnus). 3akiiajika OpraHoB M TKaHEH U3 3apo/IbIIIEBbIX JTUCTKOB. B3auMHoe
BIIMSIHUE dYacTed pa3BUBAIOLIETOCS 3apojbliia (dMOpHUOHANBHAS HWHIYKIIHS).
3akiagka IUIaHA CTPOCHUSI JKMBOTHOTO KaK  PE3yJbTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUI TEHOB. BrusHue Ha >MOpHOHATBHOE pa3BUTHE PaA3TUYHBIX
(haKTOPOB OKPYXKAIOIIECH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bBHOJIOTMYECKOE 3HAYE€HHE MPSMOrO W HENPSIMOTO



pPa3BUTHUS, UX PACIPOCTpAHEHUE B MPUPOAE. THUIBI pOCTa >KUBOTHBIX. DaKTOPHI
PETYISIUU POCTA JKUBOTHBIX M YesioBeka. CTaguu mocTIMOPUOHATBLHOTO PA3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnopl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PazmHoxenne u pasButue pacteHui. ['amerodut u cmopodut. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBaHue cmop B TMporecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /|BOiHOE OIIOAOTBOPEHHE Y IIBETKOBBLIX pacTeHuil. OOpazoBaHue u
pPa3BUTHE CEMEHU.

MexaHu3MBbl PETYJISLUN OHTOIE€HE3a Y PACTEHHI U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Hapamun, X. Inemas.

Tabmuubl u cxeMmbl: «BereratuBHoe pasMHOxkeHue», «Tumbl Oecrosioro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE HSBIIICHBD,
«Pa3zmHOXeHue ruzipel», «Meio3», «Xpomocomely, «l'ameTtorenesy», «CtpoeHue
SIMIEKIIETKH U crepMaro3oniay, «OCHOBHBIE CTaguu OHTOreHesa», «llpsimoe u
HenpsiMoe pasButue», «Pa3zButhe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3BuTHe JIATYWIKW», «J|BOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTCHUN,
«CTpoeHue CeMsiH OJHOJOJBHBIX U JBYJIOJBHBIX PAaCTEHUIN», «KU3HEHHBIN ITUKII
MOPCKOM  KamycTbDy, <« KM3HEHHBIM UMK MXa», <«KW3HEHHBIM  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIMKII COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK HU
CIIEpPMATO30MU10B, MOJENb « LMK pa3BUTHS JIATYLIKI.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MUKPOIIpEnapaTaxy.

IIpakTnyeckass padora «BbIsBIEHHE MPU3HAKOB CXOJCTBA 3apOAbIILIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHINX
pacTeHu».

Tema 11. I'eHeTMka — HayKka 0 HaCJeJICTBEHHOCTHM W H3MEHYMBOCTH
OPraHNu3MoB

Hctopust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. PaGotsr I
Menpnens, I'. ne ®@puza, T. Moprana. Poinp OT€UECTBEHHBIX YUEHBIX B PAa3BUTUHU
renetuku. Padotsr H. K. KomeiioBa, H. 1. BaBuioa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsI JIMHUSL, THOPHUIbI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOABI ~ TEHETHUKU:  THOPHIOJIOTMYECKUN,  IMTOJOTMYECKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Konsios, H. H.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuip! u cxeMbl: «MeToIbl TeHETUKIY, «CXEeMBbI CKPEILIUBAHUS.

JlaGopaTtopnass padora «/[po3oduna kKak OOBEKT TI'€HETUYECKHUX
HUCCIIEI0OBAaHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpeuBanue. IlepBbiii 3akon MeHnpenss — 3aKoH
ennHooOpa3us THOpUI0B nepBoro nokojeHus. [lpasuno nomunupoBanus. Bropoi
3aKkOH MeHJens — 3aKOH pAacIIEIUICHUs NPU3HAKOB. lluTosOrHueckue OCHOBBI
MOHOTMOPHUIHOTO CKpEIMBaHus. [ UI1oTe3a YNCTOTHI TaMeT.

AHanuzupytoniee ckpenBanue. [IpoMeKyToUHbIi XapakTep HaclieJOBaHUS.
Pacmiennenue npu3HakoB py HETIOJIHOM JOMUHHUPOBAHHH.

Jurubpunnoe ckpeuBanue. TpeTtnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HaclleOBaHUsl ~ Npu3HakoB.  llurosornyeckue  OCHOBBI  JUTHMOPUAHOIO
CKpELIMBaHU.

CueruienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuemneHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHUE CLEIUIEHUS MEXIAy TI'eHaMH. XPOMOCOMHAas
TEOpHsI HACJIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXaHU3M ONpEIEIeHUs 10J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M reTeporameTHsld moJ. ['eHermdeckas
CTPYKTYypa MOJIOBBIX XpoMOcOoM. HacnenoBaHne Npru3HakoB, CLENJIEHHBIX C IT0JIOM.

['eroTun kak nenocTHas cucrema. Ilnenorponns — MHOKECTBEHHOE AEUCTBHE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anmopnencrsue HeaUIeIbHBIX TE€HOB.
Kommnementapaocts. Onucras. [Toamumepus.

['eHeTMYECKUIT KOHTPOJIb PA3BUTHUS PACTEHUMN, XUBOTHBIX M YEJIOBEKA, a
TakkKe (U3MOJOTMYECKUX TPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIIHIL.
['eHeTnYecKkre MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3SIMH
— Mapa3uT» U «XO35IMH — MHUKpPOOMOM». I'eHeTnueckue acmneKkTbl KOHTPOJS U
WU3MEHEHUS HaCJIEICTBEHHONW NH(OPMALIMU B IIOKOJIEHUSIX KJIETOK U OpraHU3MOB.

JdemoHcTpanumn

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuiel u cxemsl: «llepBbiit 1 BTOpoit 3aKoHBI Menaens», « Tpetuil 3akoH
Mennens», «AHamusupyroniee ckpeuiupaHue», «HemomHoe IOMHUHHpOBaHUEY,
«ClenyieHHOEe HAaclel0BaHUE IPU3HAKOB y Apo3o¢umibl», «['eHeTuka mnonay,



«Kapuotun uenoseka», «Kapuotun gpozodpuis», «Kapuorun mnruusy,
«MHOXECTBEHHBIN allJIeNnu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOAENIb IS JACMOHCTpPAllMd 3aKOHOB €IMHOOOpa3us
rUOpUJIOB TIEPBOTO TMOKOJEHUS W pAacCIICIUICHUs NPU3HAKOB, MOJENb s
JEMOHCTpPAllMM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb IS
JEMOHCTpPAllMM CLEIUICHHOTO HACJIENOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «/Ipozopumnay.

IIpakTuyeckass padora «lI3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUA Y 1P030(UIIBD).

IIpakTuueckass  paGora  «lM3yyeHue  pe3ysibTaToOB  JUTHOPUTHOTO
CKPEIIUBAHUS Y IPO30(PHIIBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HoOpMUpOBaHMHM (PEeHOTHUIIA.
N3meHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buapl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBEHHAS.

MoaudukanuonHas W3MEHYMBOCTh. Ponb cpembl B (OpMHpPOBAHUU
MoaupukanMoHHOM M3MeH4YnBocTH. Hopma peakuuu mnpusHaka. BapuannoHHBIN
pan u BapuarmonHas kpuBas (B. Moranncen). CpoiicTBa MOau(PUKAIIMOHHOM
WU3MEHYUBOCTH.

['enHoTHNIMYEeCcKass U3MEHYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIIHOHHAS.

KoMmOuHaTtuBHas M3MEHYMBOCTh. Mei03 M MOJIOBOM TMpolecc — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTHU B CO3/IaHUU
TeHETHYECKOr0 pa3HOoOOpas3us B Mpeiesiax OJJHOTO BUA.

MyranmonHass W3MEHYMBOCTh. BHabl MyTalnMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  UHAYUUPOBAHHBIE MyTalMU. SnepHble WU
nuToIa3MaTuyeckue Myrauud. CoMaTUYecKue U IMOJoBble MyTauuu. [IpuunHb
BO3HUKHOBEHUs MyTanuil. MyTareHbl M HX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTM MYTALMOHHOI'O IpoIecca. 3aKOH TOMOJIOTHYECKHX PSIOB B
HacnencTBeHHo m3meHuunBoctr (H.M. BaBuwiioB). BHesinepHass U3MEHUHMBOCTh U
HAaCJIEICTBEHHOCT.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNULEHemuyeckux @axkmopos &
HAc1e008aHuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuubl u  cxembl: «Buasl u3meHunBocTH», «MonudukanuoHHas
U3MEHYUBOCTBY, «KombOunaTtuBHas U3MEHYUBOCTHY, «Merosy,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTamuii».



ObopynoBaHue: *KUBbIE U TepOApHBIE SK3EMIUIIPhl KOMHATHBIX PACTCHMUIA,
pucysku (dpotorpadum) >KUBOTHBIX C PA3TUIHBIMHA BHIAMH H3MEHYHUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. [locTpoeHue BapualMOHHOTO psiia U
BapUALMOHHON KPUBOW.

IIpakTuyeckas padora «Myrtanun y apo3odunbl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun yenoBeka. MexayHapoaHas mporpaMma MCCIENOBaHUS TE€HOMA
yenoBeka.  MeToabl  M3y4YeHHsT TEHETMKM  YeJOBEKAa: IEHEATIOrMYECKU,
OJIM3HETIOBBIH, HUTOT€HETUYECKUM, MOIYJISILIUOHHO-CTaTUCTUYECKHUN,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpeMeHHOE ONpENIEIICHHE T€HOTHUIIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1[IP-ananu3a. HacieacTBeHHbIE 3a00JIeBaHUS YesIOBEeKa. [ eHHbIE U XPOMOCOMHBIC
Oone3Hu uyenoBeKa. bone3HHM ¢ HACIEACTBEHHOW MPEapacloiokEHHOCTHIO.
3HayeHrue MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JICUEHUH T€HETUYECKUX
3a0o0sieBaHUN 4YesoBeka. MeauKo-reHeTHUeCKoe KOHCYNIbTupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TEeHEeTHYECKOTO Ipy3a». JTUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckne (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKA K
buznyecKoOMy U XMMUYECKOMY 3arps3HEHUIO OKpYyXkatouieil cpenbl. ['enernueckas
MPEAPACIIOIOKEHHOCTD YEJIOBEKA K MaTOJIOTHUSIM.

JdeMoHcTpauuu

Tabmuubl u cxembl: «Kapuotun yenoBeka», «MeTolIbl U3YYEHUS] TE€HETUKU
yesioBeKay, «I'eHeTnueckue 3a001eBaHMsI YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIA3 POAOCIOBHO.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKkanuss W CEJIEKUUs. 3apOKACHUE CEJNEKIUMU W JOMECTUKAIUU.
Yuenne H. WM. BaBumoBa o IleHTpax mNOpouCXOXkKAEHUS U MHOTO00pa3us
KYyJbTYpPHBIX pacTeHui. Ponp cenekuuy B CO3MaHMM COPTOB PACTEHHHM M ITOPOJ
#uBOTHBIX. CopT, mnopoaa, IwITaMM. 3aKOH TIOMOJIOTHYECKHX DpSJIOB B
HaciaeACcTBeHHOW wu3MeHuuMBoctHh H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIITMOHHOM paOOThI.

MeTtoapl cenekIMOHHOW paboThl. VICKycCTBEHHBI OTOOp: MAacCOBBIM U
VIH/IUBUTY AJIbHBIN. DTanel KOMOMHAIIMOHHON CCJICKIIUU. HcnsiTanue
IpoU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TE€HOTUNY C TOMONIBIO OIEHKU
¢dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJEKIMOHHOM  paboThl.
PannanmoHHbIN 1 XUMUYECKUA MyTareHe3 Kak HCTOYHUK MYTAIUN Y KYJbTYPHBIX



¢opm opranusmoB. Mcnonb30BaHHE TEHOMHOTO PENAKTHPOBAHUS M METOJIOB
pexomOunanTHbIX JJHK 17151 momydenust ucxonnoro marepuana AJis CEeIeKIum.

[Tonyuenue HOJIUIIJIONIOB. BuyTpuBuaoBas ruOpUaAn3aIHs.
brnu3kopoAcTBEHHOE — CKpelmuBaHue, Wik UHOpuAMHr.  HeponctBenHoe
CKpeuuBaHue, win aytOopuauHr. ['ereposuc um ero npuuuHbl. Mcnosnab3oBaHue
rereposuca B ceneknuu. Otnanénnas rudbpuausamus. [Ipeomonenune Oecruionus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEJICKIIUNA PACTCHUHN U )KUBOTHBIX. «3e1éHas
Desonoyusy.

CoxpaHeHHE U M3y4YEHUE F'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYEd JJig  CO3JaHUsl  HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax YIVUUeHUs CYuecmeyomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOoM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008AHULL
nepeoosvix uoeti U NepcneKmMuBHbIX MexXHOI02UM.

JdemoHcTpanumn

[Toptpersr: H. M. Basumos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl u cxembl: «LleHTpbI TPOUCXOXKIECHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSOB B HACIEACTBEHHONM HN3MEHUYMBOCTHY,
«Metonpl cenexkuumy, «OtnanéHnas ruopuanzanusy, «Myrtarenes».

JlaGopaTopHasi padora «/3yueHrne copTOB KyJIbTYpHBIX PACTEHUN U TOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHiD».

Ikckypcusi «OCHOBHbIE METOJbl U JOCTHXKEHHSI CEJIEKIMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKITUOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SHCTBO, B Jab0OpaTopuio
arpOyYHHBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buorexHoiorust U CHHTETHYECKasA OMOJIOTHS

OOBEeKThI, UCMHOJb3yeMble B OHMOTEXHOJOTMH, — KIJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MHUKPOOPTraHU3MBl, 170:¢ XapaKTEPUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMEeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX IMPOJYKTOB,
BUHOAenne. MukpoOuonornyeckuii cunre3. OOBEKTbl MHKPOOHMOJOTHUECKHX
TexHonorui. [IpousBoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJBIO MOJYYEHUsI OPTraHU3MOB U X KOMIIOHEHTOB,
coJiepaliuX He BCTPEYAroIUecs: B IPUpoAe OUOCUHTETUYECKUE MY TH.



Kierounasa unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss ©  COMaTHUECKHM
smOpuorere3. lcmonpb30BaHWe TaruIOWIOB B CEJICKIUUA pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBLX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
SMIEKIETOK U KIOHUPOBAHHUE KUBOTHBIX. METOJ TpaHCIIAHTALUU SIep KIIETOK.
Texnonozuu 0300po8enusl, KYIbMUGUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W Te€HHasg WHKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOouHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss M = NEPCHEKTUBBI  XPOMOCOMHOM W TI'€HHOW  HH)KCHEPHH.
DKOJOrMYeCKHE U AITUYECKHUE TPOOJIEMbI T€HHOM WHKEHEPHUH.

Menuuuackue 6uorexnosnoruu. [loctrenomuas nudposas meaunuHa. [TLP-
JMAarHocTuka. MeTa0oJOMHBIN aHalu3, TEHOLUEHTPUYECKUH aHajau3 IMpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepamust paka. 3D-OuommkeHepust misg  pa3pabOTKu
(GyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/IaHUs KOMILUIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OWMONMPUHTHUHIa U ckaddoaauHTa
JUISL PELIEHUS 3a/1a4 IEPCOHAIM3UPOBAHHON MEIULIVHBI.

Co3nanne BEKTOPHBIX BakKIMH C IENbi0 OOecredeHus: KOMOMHHPOBAHHON
3anThl OT Bo3Oynuteneit OPBU, yctaHoBieHHME MOJIEKYJISIPHBIX MEXaHHU3MOB
¢dbynkunonupoBanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCO0O OIMACHbBIE
3a00J1€BaHUs YEJIOBEKA U )KUBOTHbIX.

JdeMoHcTpauuu

Tabmump! u cxemsl: «lcnonp30BaHne MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HH)KEHEpUs».

JlabopaTtopHnas pa6ora «/3yueHue 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHre MOJOYHOKUCIBIX TPOAYKTOBY.

JKcKypcusi «bUOTEXHONOTMA — BaKHEWINasi MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)Y.

11 KJTACC

Tema 1. 3apoxkaeHue W pa3sBUTHE IBOJIONMUOHHBIX MPEACTABJICHUH B
ounoJsioruu

OpomonyoHHas Tteopus Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas aesrenpbHocTh Y. /[apBuna.

JIBrKy1Me CUITbl 3BOIOLMH BUAOB 110 Y. JlapBUHY (BBICOKAs MNHTEHCUBHOCTD
pPa3MHOXKEHHS OpPraHHU3MOB, HACJEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYLLIECTBOBaHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuntetndeckor Tteopuu dBomonmu (CTD). HelTpanbhas
Teopust dBomonuu. CoBpeMEHHass JBOJIONMOHHAS  Owojorus. 3HAYCHUE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHUPA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnein, XK. b. Jlamapk, 3. K. Cent-Unep, K.
Krosbe, Y. lapBun, C. C. YerBepukos, 1. U. lImansraysen, dx. Xonnein, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm QopMupoBaHus
npucnocoOseHnii 'y pacteHuii u kuBOoTHbIX (mo Jlamapky)», «Kapra-cxema
mapupyta nytemectBus Y. lapeunay, «Haxonku Y. lapsuna», «®opmbl 60ppObI
3a cymectBoBaHuey, «lloponbr romy6eit», «MHoroobpasue KylbTypHBIX (GopMm
KarmycThl», «[lopoapl JOMANIHUX KUBOTHBIX», «CxemMa 00pa3oBaHuUsl HOBBIX BHUJIOB
(mo Y. J[apBuHy)», «Cxema COOTHOUIECHUS [ABMXKYUIUX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUS CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJabTaThl

[Tonynsuust KaKk 3JI€eMEHTapHas eIUHHULA 3BOJOLMH. COBpEMEHHBIE METO/IbI
OIICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl momyisuui. M3meHeHue
reHooHa TOMYJSMU KAaK 3JIEMEHTAPHOE 3BOJIOIMOHHOE SBJIEHUE. 3aKOH
reHeTu4eckoro pasHoBecus k. Xapau, B. BaiinGepra.

DnemeHTapHble (AKTOPHI (IBIKYIIHE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
nporiecc. KoMOuHatvBHass W3MEHUMBOCTh. Jlpeld TreHOB — ciydaiiHbIe
HEHAIpaBJCHHbIE W3MEHEHWs 4YacToT ajiened B nonmyiauusx. Oddext
ocHoBatensd. JIpgexm OymouirouHo2o eopaviuika. CHudCeHue 2eHemuiecKko2o
pasnoobpazus: npuuunsl u cieocmeus. llposenenue s3gppexma Opeiigha 2ernos 6
oonbwiux U manelx  nonyrayuax. Mwurparmu.  M3omsums  moOmyssSiuii:
reorpaguyeckas (IpoCcTpaHCTBEHHAs ), OMoJoThuYecKas (pEnpoyKTUBHAS).

EcrectBennbiit oTOOp — HampaBiswoomui  (akTop 3BOMOIUUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JBMKYUIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUN
(mm3pyntuBHbii). [lonoBoit or6op. Bo3HMKHOBEHHE U HBOJIOLHUSA COLHAIBHOTO
NOBEJECHUS KUBOTHBIX.

[Ipucnoco0GIeHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOIIOLUU.
Bo3HukHOBeHHe — mpucnocoOieHud y  opraHusmoB.  Apomopdoszsl U
uanoagantauuu. [Ipumepsl mpucnocobieHuil y opranu3mMoB: Mop(hooruueckue,
duznonornueckue,  OuoXuMuUeckue,  moBeneHdeckue.  OTHOCHUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykTypa. BumooOpaszoBaHue Kak pe3yJbTar
MUKpOsBoMOIMU. M3omsmus — kimoueBod (aktop BugooOpazoBanud. [lytu u
CIIOCOOBI BUI000pa30BaHUS: AJITOTIAaTPUIECKOE (reorpaduueckoe),



CHMIIATPUYECKOE (3KOJ0THUYECKOE), «MTHOBEHHOE» (mosUIUIOnIU3anus,
rubpuanzanus). JJMTeabHOCTh 3BOJTIOIMOHHBIX TPOIECCOB.

Mexanu3mbl HopMUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHOM OWONOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHus: Ouopa3zHooOpazusi. MUKPOIBOJIONMS M KOIBOJIOLMS Mapa3uTOB M UX
x03s51eB. MexaHu3mbl (OPMUPOBAHMSI YCTOMUYMBOCTH K @HTUOMOTHUKAM U CIIOCOOBI
O0pBOBI C HEH.

JdeMoHcTpanuu

[Toptpetsl: C. C. UerBepukos, 2. Maiip.

Tabmuubl 1 cxembl: «MyTanuMoHHasE H3MEHYUBOCTHY, «llomynsimonHas
CTpyKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «JIBmxkyine
CHJIBI 3BOJIIOLUN», «IKOJOTHYECKasi M30JSLUs MOMYJSIUA CeBaHCKOU (hopenmuy,
«l'eorpaduueckass UM30ISAUMA  JIMCTBEHHUIIBI CHUOUPCKOW U JIMCTBEHHUIIBI
naypckoi», «llonmynsiMoHHbIE BOJHBI YUCIEHHOCTH XUIIHUKOB U )KEPTB», «Cxema
JEHCTBUSL ecTeCTBEHHOro otbopa», «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«apycTpuanbsHell MenaHu3M», «KuBble uckomaemeie», «IIoKkpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaromas OKpacka YKUBOTHBIX»,
«Duznonornueckue anantanuu», «lIprUcnocoOJeHHOCTh OpraHu3MoB U €€
OTHOCUTENBHOCTHY, «Kpurepuu Buna», «Buabl-aBoitHukn», «CTpyKTypa BUIa B
npupozae», «Crnocobsl BumooOpa3zoBanus», «I'eorpaduueckoe BHUI000pa3OBaHUE
TpEX BHUIOB JaHJBIIIEH», «IKOJOTHYECKOE BHI000pa30oBaHHE BHUAOB CHHHUIL,
«ITonumionael pactreHuit», «KamyctHo-peneunbiii THOPUI.

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydelia MTHIL U
3BEpeil ¢ mpuMepaMy pa3IMYHBIX NPHUCHOCOOJICHM, 4Yydesla NTUI U 3Bepei
pa3HBIX BHJOB, TepOapuM pacTeHWH OJM3KUX BHUAOB, 0OpPA30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi pabdora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0CO0€H OJHOTO
BUJIA).

Jlabopatopnass  padora  «lIpucmocobmenus  OpraHm3MOB U HX
OTHOCHTEIbHAs 11e1IeCO00Pa3HOCThY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHUJOB MO MOP(HOIOTHUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yJibTAThI

Meroasl HM3ydeHHMs Makpol3BOIOUMHU. [lall€OHTOIOrMYECKHE  METOAbI
u3ydyeHus oHBomouud. llepexomusie ¢GopMbl U UIOTEHETUYECKUE  PSAIBI
OpraHU3MOB.

buoreorpaduyeckue metonbl u3ydeHus sBojtonuu. CpaBHeHue ¢Giopsl U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue ob6mactu 3emnu. Bupabi-
SHAEMUKHU U PEJIUKTHIL.



DOMOPHOJIOTHYECKUE W CPABHUTEIBHO-MOP(POIOTHUECKHE METObI U3YICHUS
BOMIONMM. ['eHeTHueckue MeXaHU3Mbl HBOJIOLMH OHTOT€HE3a W MOSIBICHUSA
HBOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OPraHbl.
PyauMentapusle  opraHbl W aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTUYEeCKME  METOJbl  M3YyYEHUsS]  SBOJIIOLUU.
['omonoruunapie TeHbl. COBpEMEHHBIE METOIBI MOCTPOSHUS (HUIOTCHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTalluX U 3BOJIIOLUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TMpaBuia) BOMIOIUU. [Ipunyun cmenvl QyHKYUIL.
HeoOpatumocTs 3BoonMu. AnanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIMH.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, J. ['ekkenb.

Tabnuubl U cxembl: «DUIOT€HETUUECKUN sl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ydObie  smepb»,  «Cteronedansy,  «Puanodutey,  «CeMeHHbIE
nanopoTHUkn», «buoreorpapuueckue 30HBI 3eMin», «Jllpeii KOHTHUHEHTOBY,
«PenmukTery, «HadanmpHble CcTaguy SMOPHUOHANTBHOTO PA3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHe», «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0Opbl 4YEJIOBEKa MW IIUMIAaH3e», «l JaBHbBIE
HaIpaBJICHUS IBOIOIUNY, «O0IIHE 3aKOHOMEPHOCTH IBOJTFOITUNY.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OPraHU3MOB, MYJISIKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne U pa3BuTHE *KU3HHU HA 3emuie

Hayunple THIOTE3BI TPOUCXOXKICHUS KU3HM Ha 3emiie. AOWoreHes u
nancnepmusi. JJoHayyHble TPEACTABICHUS O 3apOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOSAHHOTO CaMO3apOXKICHUS )KU3HU U €€ onpoBep:keHue onbitamu .
Penu, JI. Cnasnnanuanm, JI. I[Tactepa. [IponcxoxkaeHue xu3HU U aCTPOOUOIIOTHSI.

OcCHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [Inanerapnas
(reonoruueckas) SBOJIONUA. XHMHYECKas dBOJIONUSA. AOHOTSHHBIH CHHTE3
opraHnueckux BemectB u3 Heopranudeckux. Ombir C. Mumnepa u I'. HOpu.
OOpazoBanue mnoiauMepoB u3 MoHoMmepoB. KoamepBarHas rumnoreza A. .
Onapuna, runore3a nepBuyHoro oyiaboHa JIx. XomnzaeitHa, reHeThUecKasi TunoTe3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

HUctopus 3emnu u MeroApl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHe
octaTku. ['eoxpoHonmorus u e€ w™eroAbl. OTHocuUTeNnbHAas W abCOIIOTHAsA
reOXpOHOJIOTHUS. [ €OXpOHOJIOrMUeCcKast IIKaia: S0HbI, dPbl, IEPUOIbI, STIOXU.



HauvanwpHble sTambel opranudeckou 3Bosirounu. [losiBiieHME W 3BOJIOLIHS
MEPBBIX KJIETOK. JBOMIONUA MeTaboim3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHaJoT TEPBBIX Ha 3eMyie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapHUOTHI.

[Tpoucxoxaenue 3ykapuoT (CuMOUOreHe3). IBOIOIMOHHOE MPOUCXOKICHUE
BUPYCOB. [IpoucxoxkneHne MHOTOKJIETOUYHBIX OPraHUM3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLMU BbICIIUX pacTeHUud. OCHOBHBIE apoOMOpPGO3bI
pactenur. Beixon pacreHuit Ha cymy. [losiBieHHE CHOpPOBBIX pPACTEHUU W
3aBoeBaHME UMM cymu. CeMeHHble pacTeHus. [IpoMCXOKIIeHHE IBETKOBBIX
pPacTEHUM.

OCHOBHBIE 3Tallbl 3BOJIONHMH >KABOTHOTO Mupa. OCHOBHBIE apoOMOPGO3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKM3Hb B BOAE. DBOIIOLHUS TO3BOHOYHBIX.
[Mpoucxoxnenue ampuoObuii u pentunuil. IlpoucxoxneHne MIECKONUTAIOMIUX U
ntutl. [lpunnun xmoueBoro apomopdosa. OcBoeHHE OECMO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emMie IO dpaM M MEepUodaM: apxeu, MPOTEPO30i,
najgeo3or, Me3030M, kaWHo3oM. OOmas XapakTepucThka KiIuMmaTta u
reojorudyeckux npoueccoB. [losiBiieHME W pacUBET XapaKTEPHBIX OPTraHU3MOB.
VYrieobpa3oBaHue: €ro yclIOBUS U BIMSHAE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — DKOJIOTMYECKHE KPU3KUCHI pouuioro. IIpuunuel u
CJIEACTBUSI MAacCOBbIX BbIMHpaHHIl. COBPEMEHHBIN SKOJOTHMYECKUNA KPHU3HC, €r0
ocobenHocTtH. [Ipobaema coxpaneHust 6nopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cuctema opraHmdeckoro mupa. IlpunHnumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, /x. Xonzaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onwita JI. [Tactepa mo
U3YUYEHUIO CaMO3apoxAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. IOpuy,
«JTambl  HEOPraHWYECKOW  »Bomouun»,  «l'eoxpoHonormyeckas  MIKaiay,
«HauanpHble 3Tanbl OpraHUYeckoi 3Boonun», «Cxema o0pa3oBaHUsl PYKapHOT
nyTéM cumoOnoreHeza», «Cucrema XKUBOHW TpUpoAb», «CTpoeHue BHpYyCay,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCIHY,
«MHoOTrOKIIeTOUHBIE BOHOpOCHM», «Mxm», «llamoporHukm», «l oOoceMEeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KUIIEYHOMOTOCTHBIEY,
«IInockue 4yepBUY, «YneHucroHoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HU B
apXxeuckou spe», «Pa3BuTHe )XU3HU B POTEPO30MCKOMN 3pe», «Pa3BuTne Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuTHe KU3HU B ME3030MCKOU 3pe», «Pa3BuTue Ku3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pacTeHU pa3IUYHBIX OTAEJIOB, KOJUICKIIMH
HAaCEKOMBIX, BJIQXKHBIE MTpenapaTsl KUBOTHBIX, PAKOBHUHBI MOJIIIOCKOB, KOJUIEKIUN
UTJIOKOXKUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydejla IMTHLl W 3BEPEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IMOJE3HBIX HCKOMAEMbBIX, MYJSIKUA OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenuMpoBaHUE — ONBITOB
Munnepa—tOpu o u3yyeHuto abMOreHHOro CUHTE3a OPraHuYeCKUX COSIMHEHUH B
HNEPBUYHOI aTMochepe».

JlabopaTtopnasi padora «/3yyeHue W omMCaHHWE MCKOIAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydyeHue OCOOCHHOCTEH CTPOCHHS PACTEHMIA
Pa3HBIX OTAEIIOB).

IIpakTuyeckas padora «/3yueHne ocoOEHHOCTEN CTPOEHHS MO3BOHOYHBIX
YKABOTHBIX ).

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOIeHe3

Paznensl u 3amaun anTponosiornu. MeToasl aHTPONIOJIOTHH.

CraHOBIEHUE NPEICTABICHUNA O MPOUCXOXKICHUU 4esOBeKa. PemurunosHeie
B033peHns. COBpEMEHHBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOpPQOJIOTUYECKHE, AMOPHOTIOTUYECKHE, (bU3H0T0T0-ONOXMMHUYECKHE,
noBegeH4Yeckue. OTIIMYKS YeIOoBeKa OT KUBOTHBIX. IIpsIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE I'OJIOBHOIO MO3ra U BTOPOW CUTHAJIBHOU
CHCTEMBI.

JBukymire cuiibl (pakTophl) aHTpONoreHe3a: OMOIOTUYECKUE, COLUaIbHbIC.
CooTHol1ieHne OMOIOTMYECKUX U COITMAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM AHTPOINOreHe3a. PaHHHE 4YenoBeKOOOpa3HbIE 00€3bsSHBI
(IPOKOHCYJIBI) M PaHHUE MMOHTUIBI — O0IIUE MPEIKH Y€JI0BEKOOOPa3HBIX 00€3bsH U
Jr0/iel. ABCTPAJIONIUTEKU — JIBYHOTHE MPEIKHU JIIoJeH. UeIOBEK yMEblil, epBbIE
U3TOTOBJICHUs OpYAuN TpyzAa. YeloBeK NpAMOXOAALIMN U NEPBBIM BBIXOJ JIOJAEH
3a mpenenbl  Adpuxku. YemoBek relmenbOeprckuii  — - 00mMA  TIPENOK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HEaHACPTAIbCKUN
KaK BHUJ JIFOJEH XOJIOOHOTO KiuMarta. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JIEHUCOBCKHM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpeaenamu Adpuku.
[TanmeoreneTrka 1 najgeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBI OTOOpP B MOIMYJSILMIX
yenoBeka. MyTalnMoHHBIA Tpouecc U noidumopdusm. IlonmynsiuuoHHbIE BOJHBI,
npeiid reHoB, murpanus u «3G@exT ocHOBATENS» B MOMYNIALUIX COBPEMEHHOTO
4eJIOBEKa.

Yenoseueckne pacel. [loHarne o pace. bonemme pacel: eBporneouHas
(eBpaswmiickasi),  aBCTpajlO-HErpOMJHAsA  (PKBATOpUANIbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHCKas). Bpems M myTu paccelieHHsl 4YejIoBEKa IO IUIAHETE.
EnuncTBO  4yemoBedecknx — pac. HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[Tprcroco0IEHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKPYXKaroIIeW Cpefbl.
Bnusitaue reorpaduueckoit cpenbl u apedida reHoB Ha MOpQOJIOTHIO U
(GuU3HOIOTHIO YeIOBeKa.

MexauciuminHapaple  MeToabl B (usmyeckodt  (OMOJIOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIIOLIMOHHAsA ~ QHTPOIIOJIOTMS W MAJICOAHTPOIIOJIOT U
YeJIOBEUECKUX IMOIYJSUui. bruoconuanpHble HCCIENOBaHUS NPUPOJBI YEIIOBEKA.
HccnenoBanue KO3BOMIOIUHI OMOIOTUYECKOTO U COLIMAIBHOTO B YETIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. {apBun, JI. JIuku, . 4. Pornnckuii, M. M. I'epacumos.

Tabnuupe! 1 cxembl: «MeTobl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YelIOBEKay,
«YenoBexkooOpa3Hble 00€3bsAHb, «CKeleT YeIoBeKa M CKeJleT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbI», «J[BHKYIIUE CHIIBI aHTPOIIOT€HE3a», « DBOJIOLIMOHHOE
OPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «Yenosek
NPAMOXOSIINNY, «JleHncoBckuii yenoBek» «Heanaepranbiby, « KpoMaHbOHIIBDY,
«IIpenku uenoBeka», «Talbl HIBOJIIOLUY YEIIOBEKa», «Pacel yenoBekay.

OOopynoBaHue: MyJSKM  OKaMEHENOCTEeH, NpeaIMeTOB MaTepUaIbHOU
KyJbTypbl TpPEIKOB YeJOBEKa, penpoiaykiuu (pororpapuu) KapTuH C
MU(DOJIIOTUYECKUMU U OHOJCHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEJIOBEKa,
¢otorpauu HaXOJOK UCKOIIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIb
yeperna 4eJoBeKa W 4Yepena IIMMIIaH3€, MOJENb KHCTH 4YEJIOBEKAa WU KHUCTH
IIMMIIAH3€, MOJAEIIA TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTtopnas pabora «l3yueHue ocoOeHHOCTEH CTPOCHHsI CKeleTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTHyeckas padora «/3ydyeHue 3K0JIOrMUECKUX aJanTalui 4YeJIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CUCTEM C OKPY:KaKILel cpeaou

3apoxaeHue U pazBuTHe 3kojioruu B Tpynaax A. ['ymOonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9K00ruu. CBSI3b DKOJIOTUU C IPYTUMU HAYKAMM.



Metoapr skonoruu. IloneBbie HaOMIOACHMS. DKCIEPUMEHTBHI B SKOJIOTHH:
OpuUpojHble U JabopartopHble. MonaenupoBaHUE B IKOJOTUA. MOHUTOPHHT
OKPYKaIOIIEH Cpebl: TOKATBHBIN, PETHOHATBHBIN U TI100aTHHBIMA.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM 4enoBedecTBa ¢ Npuponaoi. dopmupoBaHue
HKOJIOTHYECKOM KYJIbTYPbI M IKOJOTUYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onsar, K. ®@. Pynbe, H. A. Cesepiios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Metoasl skonoruu», «Cxema
MOHHUTOPHUHIA OKPYKAIOLIEN CPEIBDY.

JlaGopaTopHuasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCIIEI0BaHUI.

Tema 7. Opranu3mMsbl U cpeaa OOUTAHUSA

Okonorudeckue (akTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTUYECKUX (HAaKTOPOB: abMoTHUECKUEe, OMOTUYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JAeWCTBUS 3Kojormueckux (axrtopos. IlpaBuno munumyma (K.
[lnpenrens, 0. JIubux). TonmepaHTHOCTb. DBPUOWOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnyeckue ¢akropbl. CBeT Kak sKkonoruueckuid akrop. [eiicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUl M >KUBOTHBIX II0 OTHOLIEHWIO K cBeTy. CHUrHajlibHass poJib CBETA.
DOTONEPUOIU3M.

Temneparypa kak »skojoruueckuii (akrop. JledicTBue Temreparypsl Ha
opranu3Mmbl. [10MKHIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocth kak sxosiormyeckuii dakrtop. IlpucrnocobneHuss pacTteHuil K
nojJiep>KaHuio0 BojHOro Oananca. Knaccudukamus pacTeHUN MO OTHOUIEHUIO K
Boje. [IpucnocoGnenns KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXUMA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHas  TOANOYBEHHAs, BHyTpuopraHu3zMeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpea oOuTaHus opraHu3moB. llpucnocoOiieHus OpraHu3MOB K
JKW3HU B Pa3HbIX CpeAax.

buonornueckne putmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOUYHBIE U
TOJUYHbIE PUTMBL. [IpHcrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie @opmbl opranu3MoB. [loHsiTue o0 JKHU3HEHHOW (Qopme.
KuzneHnnsie POpMbI pacTeHU: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re00OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue (bakTopsI. Bunet  OMOTHMYECKMX ~— B3aMMOJICHCTBUIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMOUO03 U ero gopmel. I[lapazutusm, koomnepanus,
MyTyaJIn3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjaeOHn4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (¢opuyeckue, Gadpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJCHCTBUN Il CYyIIECTBOBAaHUS OPTraHU3MOB B Cpelie
obutanus. [I[pyuHIIMT KOHKYPEHTHOTO UCKIIIOUCHUSI.

JdeMoHcTpanuu

Tabmuubl U cxembl: «Ikonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEeIIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE 3KUBOTHBIEY», «DU3MOIOTHUECKHE aJanTaluu
KUBOTHBIX», «Cpenpl o0UTaHUS OpraHu3MoB», «buosoruueckue puUTMBIY,
«Kuznennole  Gopmbl  pactenmit», <« KuzHeHHble  (OPMBI  KHUBOTHBIXY,
«IKOCHCTEMA MIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMAa XBOMHOrO secay, «llenu
NUTaHUs», «XulHudecTBoy», «llapasutusm», «Konkypenuus», «CumoOunosy,
«KommeHcanmzmy.

O6opynoBanue: repbdapud pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHBIX SKOJOTMYECKUX (PAKTOPOB, TepOapuu CBETONHOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOWBHIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, TepOapuu W KOJUICKIIUU TEIIOTIOOUBHIX,
3UMOCTOMKHNX, MOPO30yCTOMYMBBLIX PACTCHHM, dydena NTHUIl U 3Bepei, repdapuu
pacTeHuii, OTHOCAIIUXCA K rurpoduram, kcepoduraM, mMe3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJUIEKIIMU KUBOTHBIX, OOUTAIOMINX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM PACTeHWH U SKUBOTHBIX, OOJAJAIONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUW JKU3HH, repdbapuv u
KOJUICKIIMM PACTEHUN U KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B Pa3IMUHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTtopnasi padora «BpIsiBIEHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO CBETAY.

JlabopaTtopnasi padora «BpisiBIEHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxoy10rusi BUAOB U MOMYJIANMM

OKOJIOTUYECKUE  XapaKTEPUCTHKU NOMYJIALINH. [Momymsimuss ~ Kak
ounonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3MUECKUX OapbepoB U
0COOEHHOCTEN OMOJOruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiiuid. OCHOBHBIE TIOKa3aTEIW MOMYJSIUU: YHUCIEHHOCThb, IUIOTHOCTb,



BO3pDaCTHAasT M IIOJOBasi CTPYKTypa, POXKIAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUA.

Dkosioruyeckas CTpykrypa nonyssinqud. OueHKa YUCIEHHOCTU MOMYJISILHHY.
JlnHaMuKa momyJisiiuyd U €€ peryianvs. bUOTHUYECKUA MOTECHIMA TOIMYJISALUHN.
MopenupoBaHue IMHaAMUKA NOMyJIssuu. KpuBble pocTa YUCIEHHOCTH MOMYJISLNH.
KpuBbie BbDKMBaHMs. Perynsiusi 4YMCICHHOCTH MONYJSUUN: posib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIIUX OT IUNIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonarue o0 sKkojorMueckod Huie Buaa. MectooOutanue. MHoOroMepHas
MoJenb dKosiornyeckon Humm Jx.M. XaruynHcoHa. Pa3Mmepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanr3oBaHHAs HULIU.

Bun xak cucrema nomyisuuid. Apeanbl BUJIOB. Buabsl M UMX KU3HEHHbBIE
CTpaTeruu. JKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTHM TOBEJEHUS W MHrpaluid KUBOTHBIX. buonormyeckue
VHBA3UU YyKEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXeMbl: «DKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISLHNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  Homyasiuum», «Bo3pacTHble  NHpamMuabl
nonyisiiun», «CKOpPOCTh  3aceleHusi [OBEPXHOCTU 3eMJIM  Pa3IMYHbIMU
opranuzmMammn», «Moaensb 3kosmornyeckor Humm J[x. M. Xatunaconay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTtopnasi  pabora  «IIpucnocoOneHuss ceMssH pacTeHUH K
pacCeseHUION.

Tema 9. Jkosnorust coodmecTB. IKOJOTHIECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crTpykrypa. CBsizu MeEXIy
OopraHu3Mamu B OMOLIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKIIMOHAIBHbBIE
OJIOKM OpPraHW3MOB B OKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBuu. Tpoduueckne menum u cetn. AOUOTHYECKUE OJIOKU
skocucteM. [1ouBbl U Wikl B 3kocucTemMax. KpyroBoport BEEeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeaM  JKOCUCTEMBbl. buomacca u  mpoayKuws.
DKOJIOTUYECKHE MUPAMU/IBI UCell, OMOMACChI 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX IMPUYMHBL. AHTPONOrE€HHbIE BO3JCUCTBUS Ha
cykueccuu. Knumakcnoe coodiiectBo. buopasnoodpasue u noaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.



[Tpuponnbie 3x0ocucTEMBI. JKOcucmembl 03Ep U pex. IKocucmemvl Mopet U
oxeanos. Ixocucmemvl MyHOp, 1€Co8, cmeneu, nyCcmoltb.

AHTpONOreHHbIE HKOCUCTEMBI. ArposkocucTteMa. ArpoueHos. Pazmuuus
MEXIy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU 3KOCHUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opozackas
dropa u ¢dayna. CuHaHTpomm3anus TOpoACKOM dayHbl. buonornyeckoe u
XO3SIIICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
skocuctemax. Ponv kackaonoco 3gghekma u 6udos-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOosaHuu 3Kkocucmem. IlepeHOC FHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTb OPTAHU3MOB, IMOIYJISLUNA U S3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmeust  3Aa2pA3HeHUll  PA3HbIX Munos Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHSX,
OCHOBbl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUAL.
MeTomom0THss MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTEHHBIX IKOCUCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxembl:  «CTpykTypa  OuoueHo3a»,  «IDKOCUCTEMA

IIMPOKOJUCTBEHHOTO Jecay, «DKOCHCTEMAa XBOWHOIO Jiecay, «OyHKIHOHAIbHBIC
IPYIIIBl OPraHU3MOB B 3KOcCHUCTEME», «KpyroBOpoT BEIIECTB B 3KOCUCTEMER,
«enu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHYECKas TUPAMUIA YUCEID,
«JKonoruyeckas nupamuia OMOMacChly, «IKOJIOTHUECKass MUpaMuia SHEPTUNY,
«O0pazoBanue O6osiotay, «IlepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MOce
nokapa», «JKocucreMa 03epa», «ArporeHos3», «KpyroBopoT BemIECTB M MOTOK
SHEPruH B arpoueHose», «[Ipumeps! ypoosKocuCTEM.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydelia MTHIL U
3Bepeil, repdapuu KyJbTypHBIX M JUKOPACTYIIUX PACTEHUH, aKBApUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypO0O3KOCHUCTEMBDY.

JlaGopaTopnas paGora «lI3yuenue pa3zHOOOpa3usi MENKHX IMOYBEHHBIX
YJIEHUCTOHOTUX B PA3HBIX 3KOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHs B TUIMYHBIN OnoreoieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJIOJIbHBIM UM IOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKYpcUsi «IDKCKypCUs B arpo’KoCHUCTeMy (Ha MOJe WA B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — obmiernanerapHass o0ojiouka 3eMJM, TJI€ CYILIECTBYET WIIU
CylLIeCTBOBaJIa >kM3Hb. Pa3BuTHe mpencraBieHuit o 6uocdepe B Tpynax . 3rocca.



VYuenue B. U. Bepnaackoro o 6mocdepe. Ob6mactu 6mocdepsr u e€ coctas. JKupoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cyliecTBOBaHus Ouocdepsl. OcodeHHOCTH Onochepsl Kak
ro0anbHON 3KOCUCcTEMBI. JlnHaMudyeckoe paBHOBecue B Onochepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE LUKIbI (yriepoaa, a3oTa). PUTMHUYHOCTD sIBIIEHUM
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. I[lonsitue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTeH, CABAaHHBI,
NyCTBbIHU, TPOIMYECKHUE JIeca, BICOKOTOphs. Kinrmar, pacTUTENbHbIN U )KMBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITMANA U
ounocdepHbIx QyHKIUHA.

JdeMoHcTpanuu

[Toptpetsl: B. U. Bepuanackuii, 3. 31occ.

Tabmumpr u cxemsl: «I'eocdepst 3emnn», «KpyroBopor azora B mpupome»,
«KpyroBopoT yrimepoma B mpupoae», «KpyroBopoT Kuciopoga B TpUPOIESY,
«KpyroBopoT Boasl B mpupone», «OCHOBHbIE OMOMBI cymmy, «KmumaTtnyeckue
nosica 3emnn», «TyHapay», «Talra», «Cmemanneiii gec», «LIupokoancTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuueckuii gec.

O6opynoBanue: repbapun pacTeHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:xawias cpeaa

DKOJIOTUUECKHE KPU3UChI M MX MpUYMHBL. Bo3nelicTBue uyenoBeka Ha
ouocepy. 3arpszHeHHe BO3AyIIHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHune KiumMara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPacCTUTENBHOTO W JKUBOTHOrO MHUpa. OCHOBHBIE NPHUHIMUIBI OXPaHbl MPUPOJIBIL.
Kpacasie xHuru. Oco0o oxpansemblie Tmnpupoanbie Ttepputopuu (OOIIT).
Borannueckue casbl 1 300J0THYECKHE ITAPKH.

OCHOBHBIC TPHUHIIUIBI YCTOMYMBOTO PA3BUTHSI YEIOBEYECTBA U TMPUPOJIBI.
PannonanbHoe  MPUPOAOMNONIb30BAHME M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazus 3emuu. OOIME 3aKOHOMEPHOCTH TJIOOANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUA.

Pa3Bute METOMOB MOHUTOPHWHTA PAa3BUTHS OIMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemuvle uccie0os8anus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypcsi.
Hayuonanvuvie ungopmayuonnvie cucmemsol, obecneyugaroujue 00Cmyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 68U008 U 3Kkocucmem. (OCHOBbI



9Kopeadburumayuy dKocucmem U cnocobos 060pbOLI ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyxkyus mopckux u nazemHuvIx d9KOCUCTEM.

JdemoHcTpanumn

Tabmuubl  w  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdepb», «3arpszHeHre 1ouBb», «llapHukoBeiii  AdpdekT», «Ocobdo
OXpaHseMbIe TIPUPOTHBIC TEPPUTOPHUIY, «MOJENH yIpaBiIsIeMOTro MUPay.
O6opynoBanue: ¢oTorpaguu OXpaHSIEMbIX PACTCHHU W >KUBOTHBIX KpacHoi
kHuru Poccutickoi @eneparuu, KpacHoil KHUTH perHoOHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTUN HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
oOyJarouMucs MporpaMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METAaNpPEIMETHBIE U MIPEIMETHBIE.

B cTpyKkType TUYHOCTHBIX PE3yIbTaTOB OCBOSHUS MPOTPAMMBI IO OMOJIOTUA
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHKME O0YJaIONUMUCS POCCUUCKON
IPAKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpPEACICHUIO, Haluuyue momueayuu K OOydeHHUIO  OHOJIOTHH,
yeleHanpaesienHoe passumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM W HMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJOTUYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUYAIOIINXCS PYKOBOJICTBOBATHCSI B CBOCH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, IPUCYIIUMHU CUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haauyue  HNPABOCO3HAHUS  DKOJOTHYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIE TIaHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH JTOCTUTAIOTCS
B CJMHCTBE YYEOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUHU C
TPAJULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMuU
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIlECCaM CaMOIMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHUYHOCTH, NATPUOTHU3MA U
YBaKEHHS K 3aKOHY U IMPABOIOPSIKY, YEJTOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOIO OTHOIIEHUS K KYJbTYPHOMY HAcCleIui0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUpoJic U
OKpYXarollen cpeae.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTOo Tmipeamera «buomorusy»
JOJKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH 00YYaroIIMXcsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEH MO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHBHBIX BHYTPEHHHUX  YOEXKICHHI, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIbITa U OTBITA JICATEIILHOCTH B TPOIECCE peaiM3allii OCHOBHBIX HamNpaBICHUN
BOCIIUTATEILHOU JESITEIHLHOCTH, B TOM YHUCJI€ B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIMH O0YJAIOIIETOCs! KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHUTYLMOHHBIX IpaB MU OOS3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JAESATENBHOCTH NPH CO3/1aHUU
y4EOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX M MO3HABATENIbHBIX 3a]a4, BBITOJHECHUU
OMOJIOTHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsITh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HbIMU yOeXKACHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMHU U
COLMAJIbHBIM IOJIOKECHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B HIPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M HCCJIEAOBATENbCKUX 3aJa4, YBAXKHUTEIbHOIO
OTHOIICHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXXJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPKaHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3MA, YBAXKEHHsS K CBOEMY HapOJly, YyBCTBa OTBETCTBEHHOCTH INEPE]
Ponnuou, ropmoctn 3a cBOM Kpal, CBOWO PoauHy, CBOM A3BIK U KYJBTYpY,
IIPOIIUIOE M HACTOSIIEE MHOTOHAIMOHAJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLICHHWE K MPUPOJAHOMY HACIEAUIO U MaMATHUKAM ITPUPOJIBI,
JNOCTHXKEHHSIM Poccun B HayKe, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIQJ POCCHUHCKUX YYEHBIX B CTAHOBJIEHUE W
pa3BUTHE OWOJOTWMU, MOHUMAHUS 3HAYEHHs OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3anute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U TPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTEINSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOM JKU3HHU B COOTBETCTBHHM C
TpaguuusaMu HaponoB Poccun;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

MNOHMMAHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TFOTOBHOCTh K CAMOBBIPQKEHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHPOBAHMUA KYJILTYPbl 310POBbS H
IMOLUUOHAIBHOIO 0J1ar0MOTyYHs:

NOHMMAaHUE W peaju3alus 300poBOro u 0Oe3omacHOro oOpa3a KHU3HU
(310poBO€  THUTaHHWE, COOJIOJEHHME TUTHEHUYECKUX TPaBHUJI U HOPM,
cOAIaHCUPOBAHHBIM PEXUM 3aHATUH M OTHbIXa, peryjsipHas (¢uznueckas
aKTUBHOCTH), OEpPEHKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (DM3UUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE 1EHHOCTH TPAaBWJI HHJMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHE TOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

6) TpPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTU MacTepCTBa, TPY101t00ue;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOW M COLUAIBHOMN
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TAKYIO JI€SITEIbHOCTD;

MHTEpEC K pa3iuyHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U pealr30BBIBATH
COOCTBEHHBIE KU3HEHHBIC IIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O U C€aMOOOpa3OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HMU;

7) IKOJIOTUYECKOT0 BOCIIUTAHMS S

IKOJIOTUYECKU IEIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYyIIECTBOBAHMS;

MOBBIIICHUE YPOBHS 3KOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB UM OLIGHKM MX BO3MOXHBIX TIOCJIEACTBUN s
OKPYXaroUEen Cpebl;

OCO3HaHHE TJIO00ATBHOTO XapaKTepa SKOJIOTMYECKHUX MpoOJieM W MyTed HX
pELICHMS;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUU
3HAHUSI W YMEHUSA TMpU pEUIeHUH NpoO0JeM, CBA3aHHBIX C palUOHAIbHBIM
OPUPOJIOTIONB30BaHUEM  (COONIIO/IEHHE  TpaBUJ  TOBEIEHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHUCTEMAx, OXpPaHy BHJIOB,
IKOCUCTEM, OHOChEphI);

aKTUBHOE HENpUsITHE JEHCTBUN, NPUHOCAIIUX Bpel  OKpYKaIOIIeH
NPUPOIHON cpelie, YMEHHE MPOrHO3UPOBATh HEOJArONMpPUATHBIE SKOJOTUYECKUE
NOCIIEACTBUSI IPEANPUHUMACMBIX IEHCTBUH U MPEAOTBPAILATh UX;



HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBILUICHHS, SKOJIOTUYECKON KYJIbTYPBI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOHN HaIlpPaBJIEHHOCTH, yMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABAaTEJIBHOW, KOMMYHMKATHBHOM M COLMAIIBHOU
IIPAaKTHUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON JESITEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH M OOILECTBEHHOM IMPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYyJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(pUuKy OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU LIEJIOCTHOTO
IPEJCTaBICHUs. 00 OKPYXAlOUIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKA U
oOmiecTBa, B TO3HAHWUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIEHUH MpodsieM
COXpPaHEHUS IIPUPOJIHOIO PABHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINU:
o0OecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMLMHBI, CO3JaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  Pa3BUTUS
YeJI0BEYECTBA, MOUCKA MyTeH BBIXOJAa U3 II00ANBHBIX HKOJIOTHMYECKUX MPOOJIeM U
ofOecrieueHHsT  Mmepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpcOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEJAX
HNOBBIIICHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH OOydarommxcs, GopMupyemoi
U U3Y4EHUH OMOJIOTUHY;

IIOHUMAaHUE CYLIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaemble 3HaHHsS MJi1 aHalu3a Hu
OOBSICHEHUS ABJICHUN OKPYKAIOLIETO MUpa U MPOUCXOIANINX B HEM H3MEHEHHIA,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAy4HbIX (AKTOB HU
MMEIOIINXCS JaHHBIX C LEJIBI0 TIOJIYYEHMS] TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKUE 3HAHUS JUIs
pelieHust Ipo6JieM B PealbHBIX )KU3HEHHBIX CUTYAIIHSX;

OCO3HAaHME LIEHHOCTHM HAy4YHOW JEATEIbHOCTH, T'OTOBHOCTh OCYLIECTBIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO JEATEIBHOCTh HHINBUIYAIbHO U B IPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTHUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUI 1O OMONOrMM B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUST OOYyUYaIOIIMXCA
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUSA, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpOoliecc,
cucTeMa, HayudHbIM (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UccleloBaHue,  HaONIOJIeHHe,  M3MEpPEHUEe,  OSKCIEPUMEHT U JIpyrue);
yHUBEpCAIbHbIC Yy4eOHBbIE JCUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATIEHOU
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOYyYaloUIuXcs; CIOCOOHOCTD
o0yyaromumxcs UCTIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MUPOBO33pPEHYECKUE 3HAHUSI W  YHUBEpPCAIbHbIE Yy4yeOHbIE JCHCTBHUS B
MO3HABATEILHOU U COLMAIBHOM MPAKTHKE.

B pesynapraTre wW3ydeHumss OWONOTMM HA YPOBHE CpEaHETO OOIIero
obpazoBanusi y oOyyaromierocs OyayT chOpMUPOBaHbl  IMO3HABATEIIbHBIC
yHUBEpCalbHble yueOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIC YUECOHbIC
NEUCTBUS, PEryJsTUBHbIE YyHHUBEpCAJbHbIC Y4eOHbIE JCHCTBUS, COBMECTHas
NEATEIIbHOCTb.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIEero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHBEpPCAIbHBIMH y4eOHBIMU NMO3HABATeJIbLHbIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKUe TeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMM MPUEMBI JOTUYECKOTO MBILIJICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBbIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMHU MOHSATUSAMH );

OTpEeNENATh LeNu JIeATeIbHOCTH, 3a/iaBas MapaMeTpbl M KpPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

WCITOJIB30BaTh OMOJIOTUYECKHUE TOHSATHS JUIsl OOBsICHEHUS (DAKTOB U SBICHUUN
YKWBOW MPUPO/IBI;

CTPOUTH JIOTMYECKHE pPACCYKIEHUs (MHIYKTUBHBIC, JI€IYKTUBHbBIC, 10
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBJIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeacTtBa IS MpEACTaBICHUS
CYIIIECTBEHHBIX CBsI3€H M OTHOIIEHUH B M3YYae€MbIX OMOJOTUYECKUX OOBEKTaX, a



TaK)K€  TMPOTUBOPEUMU  PA3HOTO  poOJAa,  BBIIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHalbHBIX U HEMAaTepUaIIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBHI B ICSITEIILHOCTD, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCEACTBUM JESTEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSX  PEAITBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MTPU PEUICHUH KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IE€Th HaBBIKAMU YU€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOATENILHOMY MOKUCKY METOJIOB PELIECHUs MTPAKTUYECKUX 33]1a4, MPUMEHEHHIO
Pa3IMYHBIX METO/I0B IMO3HAHMUS;

UCIIONIb30BaTh pa3jMyYHble BUABl JEATEIBHOCTH MO TMOJIYYCHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TPUMEHEHUI0 B Y4EeOHBIX
CUTYaIlUsX, B TOM YKCJIE MPHU CO3JaHUH YUEOHBIX U COLUATBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILIEHUS, BIAJAETh HAYYHON TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MOHSATUSAMU U METOAMU;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIIHSIX;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlIM3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HAaXOIUTh apryMEHThl AJii J0Ka3aTelbCTBa
CBOMX YTBEPXKICHUI, 3a1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBAaTh MOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH PUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEpeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHWSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JACTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJEH, TPEJIaratb OPUTHHAIBHBIC TOIXOJbI M PEIICHUs,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OPUEHTHUPOBATHCS B PA3IUUYHBIX UCTOYHUKAX MH(OpMAIUU (TEKCTe yueOHOTO
nocoOusi, HAY4YHO-TIOMYJISIPHOM JIUTEparype, OHOJIOTMUECKUX CJIOBApAX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



UH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBAThH
e€ I0CTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE H
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JJISI BBIMOJHEHUS YIEOHBIX
3a/ay;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOIH30BAHUS PA3INYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, TpauKku, TUarpaMmbl, TaOJUIIbI, PUCYHKH
H Apyroe);

UCIIONIb30BAaTh HAY4YHBIM S3bIK B KayecTBe CpeAcTBa mpu padoTe ¢
Oouosiorndecko uH(OpMaIrMen: TPUMEHATh XUMHUYECKHE, (QU3NYeCKue U
MaTE€MaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, ab0OpeBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBa
HaTJISTHOCTH;

BJIAJCTh  HABBIKAMH  pAClO3HABaHWS W 3aUTHl  WH()OpMaIuw,
HH(pOpMAITMOHHONW 0€30MaCHOCTH JTUYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) oO61enme:

OCYIIECTBISITh KOMMYHHUKAITUHN BO BCEX c(hepax KM3HU, aKTUBHO YIaCTBOBATh
B JMAQJIOTe€ WJIM JIUCKYCCHM MO CYHIECTBY OOCYXIaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEJIbHO BBIMIOJHEHUS MpeiaraeMoun
3a/1a4d, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MUIMI JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOINCHMS, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIEHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOSCETHUKY
U B KOppPEKTHOM hopme popMynrpoBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaTLHON
paboThI MPH PEIICHUU OUOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJICHCTBUSI PU PEIICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKJOTO WieHA KOJUICKTUBA;



IIPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJAWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISTh IUIAH JICWCTBHM,
pacmpenenatb pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXXIaThb pE3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M Ka)XXJOTO y4YaCTHHMKA KOMAaHIbl B
001t pe3ynbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

[Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHMBATH HJAEH C TO3ULHAA HOBH3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OBJafeHne YHUBEPCAIbHBIMH PeryJsSTUBHBIMU AeHCTBUSAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [JI BBIABJICHHUS NpoOOJIeM U HX
pelieHus B )KU3HEHHbBIX U YUEOHbIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMUAX M IOCTYIKAax IO OTHOLICHWIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
npoOsemMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 33J]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO  COCTaBJSATh IUIAaH pPEIICHHs MpoOJeMbl ¢  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATNIOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYalIMsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIIOYTCHHUI;

JieNaTh OCO3HAHHBIA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYIULUU B
pa3HbBIX O0JIacTAX 3HAHMM, TOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESTEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh  HAaBBIKAMU  [O3HABAaTEIbHOM  peduieKcMM  Kak  OCO3HAHMSA
COBEpLIAEMBIX JCHUCTBHUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YJNbTATOB U
OCHOBaHMi, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLIEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OILIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaJIU3€ pPe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOU HEJOCTATKU U TOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTbl JPYIMX IpU aHaIU3e pe3yJIbTaToOB
NEeATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEJIMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pE3yNBTaTBl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeameTa
«buonorusiy Ha yrayOaEHHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOOeCleueHUe
npobuapHOro  o0yueHus:  oOydaronuxcss — Owosormvd. OHM  BKJIIOYAIOT:
cnenuduueckue g OMOJIOTMU HayYHbIE 3HAHUSI, YMEHHUS U CLIOCOOBI IEUCTBUIA 110
OCBOCHHIO, HHTEPIIPETAIIMU U MPEoOpPa30BaHUIO 3HAHUHN, BUBI JESTEIBHOCTH TIO
MOJIYYCHHUIO HOBBIX 3HAHUM W MX MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX, a TAKXKE B
pealbHBIX JKU3HEHHBIX cUTyanusx. [IpeameTHbie pe3yibTaThl MPEICTABICHBI 10
roJam U3y4YEeHHs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mnpeamera «buosnorus» B 10
Kjlacce NOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHOJOTHH B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHpa, B
NO3HAHWM  3aKOHOB  MPUPOJbl M  PELIEHUU MpOoOJEM  PaIMOHAILHOIO
MIPUPOIOTIOIB30BAHNS, O BKJIQJIE€ POCCUICKUX U 3apYyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWW, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraIme OUOJOTHYECKUEe TEPMUHBI M TOHATHUS (PKU3HB, KIIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUMBOCTh, POCT W Pa3BUTHUE), OMOJOTHYECKHE TEOPUU
(knerounas teopus T. [lIBanna, M. llIneitnena, P. BupxoBa, XxpoMocoMHasi Teopust
HacnenactBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o 1meHTpax
MHOT0OOpa3usi ¥ MPOUCXOXKJACHUS  KYyJIbTYpPHBIX  PAcTEHUN),  3aKOHBI
(enrHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACILEIJICHUS, YUCTOThI TaMer,
HE3aBUCUMOTO HacieaoBaHus [. MeHzensa, TOMOJOTHYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. . Bagunoga), MIPUHLIHATIBL
(KOMIUIEMEHTApHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMH HAyYHOTO IIO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMHUCaHUE, W3MEpPEHUE,
HaOJIFOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHbIC PU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
JYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuil, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB M CUCTEM
OpPraHOB pacTEHUil, >KMBOTHBIX, YEJIOBEKa, IPOLIECCOB KU3HEAEATEIbHOCTH,
NPOTEKAIOIIMX B OPraHW3Max PAaCTEHMI, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METa0OJIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpHOreHes3a, MoCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS  OpraHuzMa  (OHTOreHe3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3KCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJIAMHU KIETKH M UX
(GYHKIHAMHU, CTPOSHHEM KJIETOK pa3HbIX TKaHeW W WX (QYHKIUSAMH, MEXITY
OpraHamMy M CHCTEMaMH OpraHOB Yy PpAacCTEHHi, >KMBOTHBIX M 4YEJIOBEKAa M UX
(GYHKIMAMU, MEXIy CHCTEMaMH OpPraHOB M UX (YHKIHMSIMH, MEXAY >TarnaMu
oOMeHa BEelIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPraHU3MOB,
3TallaMu >MOPUOHAILHOTO PA3BUTHSA, TEHOTHIIOM M (DEHOTHIOM, (PEHOTUIIOM U
dakTopamu cpesibl OOUTaHUS;

yYMEHUE BBISBIATH OTIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuil, ’)KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMaTHYECKUX TPYIIIL;

yMEHHUE peuaTtbh OMOJOTHYECKUE 331a49H, BBISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEXY UCCIIEAYEMBIMU OMOJIOTHYECKUMU MPOIIECCaMU U SBJICHHUSIMHU, J€TaTh
BBIBOIbI ¥ IPOT'HO3EI HA OCHOBAHUY TIOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPaKTHYECKHE pPadOTHI, COOIIOAThH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpenctBaMu, (GOpMyIHpys ILelb HCCIeIOBaHUS, aHAIW3HPOBATh IOJYyYEHHBIC
pe3yJIbTAThI U ICTaTh BBIBOIBI;

YMEHUE Y4acTBOBAaTh B Yy4€OHO-MCCIIEOBATEILCKONW PabOTe MO OMOJIOTHH,
SKOJIOTUM M MEIHIIMHE, TMPOBOJMMON Ha 0a3e IMIKOJBHBIX HAay4YHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATH  IOJyYEHHbIE  pe3yjbTaThl Ha  yYEHHUYECKUX

KOH(EpEeHIIUSX;
YMEHUE OIICHWBATh JTUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAHUNA B
obyslacth  OMOJIOTMM W MEIUIMHBI  (KJIOHUPOBaHUE,  HCKYCCTBEHHOE

OIUTOIOTBOPEHHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa W CO3JIaHHWE€ TPaHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccrnoHaNIbHOM
JESITEIbHOCTH B 00JIACTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUILEBOM MPOMBIIUIEHHOCTH, YIIIYOJSATh MO3HABATEIbHBIN
MHTEpEC, HAIIPaBJIECHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH podeccuu u
IPOJOJDKEHHE OMOJIOTUYECKOro 00pa3oBaHUs B OpPraHM3alUsiX CPEIHEro
po(eCCHOHATLHOTO U BHICIIETO 00Opa30BaHUs.

[IpenMeTHbIie pe3yabTaThl OCBOeHUs yueOHoro mpeamera «buonorus» B 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U POJU OHOJOTMM B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTHUHBl MHpa, B TMO3HAHUM 3aKOHOB MPHUPOJBI U PEIICHUH 3KOJOTHYECKHX
npoOJieM 4YeloBEeYeCTBa, a TaKXKe B PEIICHUH BOIPOCOB PaIMOHAIBHOIO
IPUPOAOTIOIL30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
0011IeCTBY, YEJIOBEKY, O BKJIaJIE POCCUICKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHHY;

YMEHHE BJIAJETh CHUCTEMOM OMOJOTHMYECKUX 3HAHMW, KOTOpas BKIIOYAET
ompezeNeHusT W TMOHHUMAaHHME CYIIHOCTH OCHOBOMOJAralmmux OHOJOTHYECKIX
TEPMUHOB M TOHATUN (BHJ, 3KOocHUcTeMa, Ouocdepa), OHMOIOrHYECKHE TEOPHUH
(aBosronionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIUU), YUCHUS
(A. H. CeBepuoBa — 0 nyTsxX 1 HanpasieHUsX 3Boiounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHueckoro paBHoBecus Jx. Xapmu m B. BaiinOepra,
3apoasimeBoro cxoiactsa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKOM THpaMHJIbl DHEPIruM), rumore3bl (rumore3a «vupa PHK» V.
['unbepra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOAAMH  HAy4YyHOTOo  MO3HAHMUS,
UCIOJIb3YEMBbIMU B OMOJIOTUYECKUX UCCIIEI0BAHUSIX KUBBIX 00BEKTOB U HKOCHCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIOcOO0aMu BBISBJICHUS U
OIICHKU aHTPOIOT€HHBIX U3MEHEHHUI B PUPO/IE;

YMEHHE BBIACIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
IPKOCUCTEM H Omochepbl, CTAOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIJIOTIaTPHUUECKOTO u CUMIIATPUYECKOTO
BUJI000pa30BaHuUs, BIAUSHUS JABMKYLIUX CHJI SBOJIOLMU HA T€HO(POH I MOIMYJISIHUH,
PUCHIOCOOJICHHOCTH OPTaHU3MOB K Cpejlie 0OMTaHUs, Yepel0OBaHUsl HANpaBICHUN
HBOJIIOLIUU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATH B3aUMOCBSI3M MEXAY NPOLECCAMH 3BOJIIOIUH,
JBIDKYIIMMH CHJIAaMU aHTPOIIOT€He3a, KOMIIOHEHTAMHU PAa3JIMYHbIX SKOCHUCTEM U
MPUCIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBISIBISATH  OTJIMUUTEIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie oOWTaHus, aOMOTHYECKUX U OMOTUYECKHX



KOMIIOHEHTOB  JKOCHCTEM, B3aMMOCBSI3ed  OpraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOECH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJibl OOUTAHMS, EAMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI U YEIOBEUYECTBA,

yMEHUE peniaTh OMOJOTUYECKHUE 3a]a4H, BBISIBISATh IPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIEAYyEMbIMU OMOJIOTMYECKUMU MTPOLIECCAMHU U SIBJICHUSMU, J€1aTh
BBIBO/IbI M TPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPaKTHYECKHEe pPaOOTHI, COOIIOAThH
npaBuiia npu padoTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh TUIOTE3bl, MPOBEPSATh HX OSKCHEPUMEHTAIbHBIMU
cpeactBamu, GopMyaupys Iejlb HUCCIEIOBAHMS, aHAIM3UPOBATH IOJYYCHHbBIC
PE3YJBbTATHI U ICNIaTh BHIBOBL;

YMEHUE Y4acTBOBAaTh B Y4€OHO-MCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
9KOJIOTUM U METUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  NOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHUYECKHX
KOH(EPEHIIUSIX;

yYMEHUE OIEHWBATh TUIMOTE3bI M TEOPHH O MIPOUCXOXKICHUN KU3HU, YEJIOBEKa
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CHOCO0ax MpeAoTBpalleHuUs
rJ100aJbHbIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOP Oyayied npodeccruoHanbHOU
NEeSATEILHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUH, IPUPOJIONIOJIb30BAHUS, METUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO34iCTBA, MHIIEBOM
MPOMBITIUICHHOCTH, YTIYyOJIATh TO3HABATEIBbHBI WHTEPEC, HAMpaBJICHHBIN Ha
OCO3HAaHHBIA  BBIOOP  COOTBETCTBYIOIEH  mpodeccud W IPOJOHKEHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHM3ALMIX CPEAHEro MPOoPeCCUOHATBHOTO U
BBICIIIETO 0Opa30BaHUA.



TEMATHYECKOE IINTAHUPOBAHMUE, 10 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Komrrpoasmsie  Tpaktuseckue (undposbie)
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
1 buonorus kak Hayka 1 https://m.edsoo.ru
https://resh.edu.ru
but6mmoreka [IOK
2 JKuBbI€ cCTEMBI M X U3yUYEHHUE 2 https://m.edsoo.ru
https://resh.edu.ru
bubmunoreka LIOK
3 buonorust KiaeTku 2 0.5 https://m.edsoo.ru
https://resh.edu.ru
bubmunorexa LIOK
4 XuMHUECKasi OpraHu3aIyst KIETKH 10 1 https://m.edsoo.ru
https://resh.edu.ru
but6mmoreka [IOK
5 Crpoenue u GyHKINU KIETKU 8 2 https://m.edsoo.ru
https://resh.edu.ru
OOMEH BeIIECTB U MPEBpaIleHue YSHEPTHH B bubnuorexa LOK
6 CTeTKe 9 1 https://m.edsoo.ru
https://resh.edu.ru
Hacnencreennas nadopMmarus u Bubmmorexa [OK
7 peanmaIIs e B KIeTKe 9 0.5 https://m.edsoo.ru
https://resh.edu.ru
8 JKU3HEHHBIN ITUKIT KJIETKH 6 1 bubmoreka [JOK



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

https://m.edsoo.ru

https://resh.edu.ru

bubmunoreka LIOK

9 Crpoenue U GyHKIUU OPraHU3MOB 17 1.5 https://m.edsoo.ru
https://resh.edu.ru
but6mmoreka [IOK

10 Pa3MHOXeHUE U pa3BUTHE OPTaHU3MOB 8 1.5 https://m.edsoo.ru
https://resh.edu.ru

I'eHeTHKa — HayKa O HACIEACTBEHHOCTH H bubmmorexa LOK

11 2 0.5 https://m.edsoo.ru

W3MEHYUBOCTH OPTraHU3MOB hitps-//resh.cdu.ru
bubmunoreka LIOK

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 https://m.edsoo.ru
https://resh.edu.ru
bubmunoreka LIOK

13 3aKOHOMEPHOCTH NU3MEHYHUBOCTH 6 1 https://m.edsoo.ru
https://resh.edu.ru
but6mmoreka [IOK

14 I'eHeTnka yenoBeka 3 0.5 https://m.edsoo.ru
https://resh.edu.ru
but6mmoreka [IOK

15 CenekIusi OpraHu3MOB 4 1 https://m.edsoo.ru
https://resh.edu.ru
but6mmoreka [IOK

16 buotexHomorus u CHHTETHYCCKAs OMOJIOTHS 4 https://m.edsoo.ru
https://resh.edu.ru

17 PeszepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

TEMATHYECKOE INTAHUPOBAHMUE 11 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakTuueckue
NMpOrpaMMblI Bcero o0pa3oBaTeJbHbIE
padoThI padoThI pecypen
3apoxIeHUE U Pa3BUTHE IBOIOIIMOHHBIX bubmmorexa LIOK
1 IPEICTABIICHUI B OMOJIOTHH 4 Allps oo
https://resh.edu.ru
but6mmoreka [IOK
2 MukposBOIIONHS U €€ PE3yIbTaTh 14 2 https://m.edsoo.ru
https://resh.edu.ru
bubmunoreka LIOK
3 Maxkpo3BOJIOIHS U €€ Pe3yIbTaTh 6 https://m.edsoo.ru
https://resh.edu.ru
[IpoucxoxaeHne U pa3BUTUE KU3HU Ha Bubmmorexa [OK
4 15 1.5 https://m.edsoo.ru
3emuiie
https://resh.edu.ru
but6mmoreka [IOK
5 [IpoucxosxaeHue yenoBeka — aHTPOIIOTeHe3 10 1 https://m.edsoo.ru
https://resh.edu.ru
DKOJIOTHsl — HayKa O B3aMMOOTHOIIICHUSX bubnuoreka [JOK
6 OpPTraHW3MOB M HaIOPTAaHU3MEHHBIX CHCTEM 3 0.5 https://m.edsoo.ru
C OKpYKaloIen cpeaon https://resh.edu.ru
bubmunoreka LIOK
7 Opraau3Mebl U cpesia OOUTaHuS 9 1.5 https://m.edsoo.ru
https://resh.edu.ru
8 DKOJIOTHUS BUJIOB U TOMYISIIUAN 9 0.5 bubmmoreka [JOK



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

https://m.edsoo.ru

https://resh.edu.ru

DKOJIOrHs COO6H.ICCTB. DKOJIOTHYECKUE

bubmunoreka LIOK

9 CHCTEMLL 12 0.5 https://m.edsoo.ru
https://resh.edu.ru
but6mmoreka [IOK

10 buocdepa — rmobdanpHas skocucTema 6 https://m.edsoo.ru
https://resh.edu.ru
but6mmoreka [IOK

11 UenoBek u OKpyxaromas cpeaa 6 https://m.edsoo.ru
https://resh.edu.ru

12 PesepBHOe Bpemst 8

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7.5



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

HOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

Ne Kosaun4yecTBo 4acos
n Tema ypoka Bceer Konrpo Tpakriy Jdara nzydyeHus JICKTPOHIILIC UHPPOBbIe
/ o JbHbIE ecKue o0pa3oBaTejibHbIE PeCypChl
u padoThI padoThI
buoiorus kak KoMIIeKcHast
1 HayKa U KaK 4aCTb COBPEMEHHOI0 1 https://resh.edu.ru/subject/lesson/3827/
oOmecTBa
https://www.youtube.com/watch?v=SoHk
2 JKuBbIC CHCTEMEI U HX CBOMCTBA 1 Tau2BUw%20list=PLqU6VDvVRpuoiTLeXclIBi
RZ2J0h2BgbjUJ%20index=1%20pp=iAQB
3 YpoBHEBas OpraHu3alusi ;KUBbIX |
CHCTEM
4 Hetopust OTKpBITHA 1 H3yHCHHIS 1 https://resh.edu.ru/subject/lesson/5383/
kieTku. Kierounas teopust
Merozasl MOJIEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
[TpakTuueckas pabora «3ydyenue https://www.youtube.com/watch?v=GzT
5 METOI0B KJIETOYHOIH OMOJIOTHHA 1 0.5 02vLzyLA%20list=PLqU6VDVRpuoiTLeXcIBi
(xpomatorpadus, snexTpodopes, RZ2J0h2BgbjU)%20index=4%20pp=iAQB
muddepeHIranTbLHOe
nertpudyruposanue, [1LP)»
https://www.youtube.com/watch?v=15IV-
6 XUMHUYECKUN COCTAB KJIETKHU 1 fy1KLc%20list=PLqU6VDVRpuoiTLeXcIBiRZ
2J0h2BgbjUJ%20index=6%20pp=iAQB
7 MuHepatbHbIe BEIECTBa KIeTKiL, 1 https://resh.edu.ru/subject/lesson/5397/

uX OMOJIOTUYECKAs POJIb



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/

Opranudeckue BEmecTBa KIETKH
— Oenku. JJaboparopnas pabora

https://resh.edu.ru/subject/lesson/3840/

8 «O0bHapyxeHue OEIKOB ¢ 0.5 https://www.youtube.com/watch?v=IKstGz
IIOMOIIBIO KAaYE€CTBEHHBIX YECKQ%20list=PLgU6VDVRpuoiTLeXcIBiRZ2)J
peakun» 0h2BabjUJ%20index=7%20pp=iAQB

. https://www.youtube.com/watch?v=IKstG
CgoiicTBa, KIaccupuKaIus u ) ] i

9 ZYECKQ%20list=PLqU6VDvRpuoiTLeXcIBiR
(ymKiH Genko 22J0h2BabiUl%20index=7%20pp=iAQB

https://resh.edu.ru/subject/lesson/3840/

10 OpraruHeckue BelecTsa KICTkn https://www.youtube.com/watch?v=hfwg
— YHICBOJH RQTpYbY%20list=PLqU6VDvRpuoiTLeXcIBi

RZ2J0h2BgbjUJ%20index=10%20pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

11 OpranuHeckue BelecTsa KTkl https://www.youtube.com/watch?v=hfwg
AN RQTpYbY%20list=PLqU6VDVRpuoiTLeXclBi

RZ2J0h2BgbjUJ%20index=10%20pp=iAQB
Hyxnennossie kucnotsl. JIHK u
PHK. JIabGoparopnas pabota

12 «HccnenoBaHne HyKIEHHOBBIX 0.5 https://resh.edu.ru/subject/lesson/3840/
KHCJIOT, BBIJICJICHHBIX U3 KJICTOK
Pa3IMYHBIX OPTaHU3MOBY
Crpoenune u pynkuuu ATO.

13 Jpyrue nykneosunrpudocdars https://resh.edu.ru/subject/lesson/3840/
(HT®)

CexBennpoBanue [JHK. Metossr https://www.youtube.com/watch?v=BD

14 ~ reHOMHKH, TPaHCKPUIITOMMKH, 60WhZvfA%20list=PLqU6VDvRpuoiTLeXcl

MMPOTCOMUKHU

BiRZ2J0h2BgbjUJ%20index=11%20pp=iAQ



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=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
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
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

|

15

Metoap! CTpyKTypHOH OHOJIOTUI

16

Tunsl knetok. [Ipokapuornueckas
KJIeTKa

https://resh.edu.ru/subject/lesson/1587/

17

CrpoeHnue 3ykapuoTUYeCcKon
kierku. [IpakTuyeckas padora
«3yueHne CBOMCTB KJIETOYHOH
MeMOpaHbD»

0.5

https://resh.edu.ru/subject/lesson/1588/

18

IToBepXHOCTHBIN ammapar KIETKH

19

OnHoMeMOpaHHbIE OPTaHOU b
kieTku. [IpakTudeckas pabora
«3yueHne nBUKEHUS
LUTOIUIa3MbI B PACTUTEIIbHBIX
KJIETKaxX»

0.5

20

[TomyaBTOHOMHBIE OPTAaHOUIBI
KJICTKUA: MUTOXOHJIPUH,
actuel. JlabopaTopHas paborta
«HccnenoBanue mia3Moin3a u
JIeTIa3MOJIM3a B PACTUTEIBHBIX
KJICTKAX)

0.5

https://resh.edu.ru/subject/lesson/3847/

21

HememOpanHbie opraHOuIbI
KIIETKU

22

Crtpoenue u GyHKIHH sapa

23

CpaBHHTEIIbHASL XapAKTEPUCTHUKA
KJIETOK dykapuort. JlaboparopHas
paborta «3ydeHne cTpoeHus

KJIETOK Pa3JIUYHBIX OPTaHU3MOBY

0.5

24

ACCI/IMI/IJISII_[I/ISI U TUCCUMMIIALIUA

https://resh.edu.ru/subject/lesson/2486/



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/3847/
https://resh.edu.ru/subject/lesson/2486/

— JIB€ CTOPOHBI METa0OoIN3MA.
Tumsr oOMeHa BEIECTB.
JlaGopaTtopHnast pabora «3yuenue
KaTaJIMTUIECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WM KaTasa3bl)»

25

DepMEeHTaTUBHBIN XapaKTep
pEaKIU KJIETOYHOTO
MeTtabonu3ma. JlaboparopHas
pabora «3yuenue
(epMEHTATUBHOTO PACIICTIIICHUS
NepoKCcHUa BOJIOPOJIa B
PACTUTCIIBHBIX U JKUBOTHBIX
KIIETKaX)

0.5

26

benkn-akTuBaTOpPHI N OSIKNU-
UHTUOUTOPBI

27

ABTOTpOGHBII THIT OOMEHa
BEIIIECTB

28

dorocunTes

https://resh.edu.ru/subject/lesson/3917/

29

XemocuHTes. JlaboparopHas
pabota «CpaBHEHHE MTPOIECCOB
(doToCcHHTE3a U XEMOCHHTE3a»

0.5

30

AHa3poOHBIC OpraHnu3Mbl. Buibl
Oopoxenus. JlabopatopHas pabora
«CpaBHeHHE NPOLIECCOB
OpO’KEHUS U AbIXaHUSD)

31

AdpoOHBIE OPraHU3MBI. JTaTIBI
SHEPreTHYECKOro oOMeHa

https://resh.edu.ru/subject/lesson/3917/



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/

DOHeprust MeMOpPaHHOTO TPaIUEHTA

32 nporonoB. Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 Peakuun MaTpu4HOro CUHTE3a
Tpa"ckpumsg — MaTPUIHBIN
34 P PHIIL p https://resh.edu.ru/subject/lesson/5352/
cunate3 PHK
35 Tpancnsauus u e€ 3ranbl https://resh.edu.ru/subject/lesson/3917/
Koauposanne ammHOKMCHOT. POITE
36 p https://resh.edu.ru/subject/lesson/5352/
pubocom B OnocuHTe3e Oenka
Oprauuzanus reioma
37 p H y https://resh.edu.ru/subject/lesson/3939/
MPOKAPUOT U SYKAPUOT
https://yandex.ru/video/preview/168264
23017993414382?text=Bnaeoypokn%20K
%20y4ebHUKY%2010%20k1.%20npod.61o
norna%20neTpocoBa%20path=yandex se
MonekysgpHble MEXaHU3MbI
38 arch%20parent-
IKCOPECCUH I'€HOB Y DYKapUoOT
P yoyKap reqid=1692270915987150-
14778449146126604163-balancer-
|7leveler-kubr-yp-sas-163-BAL-
1012%20from type=vast
Bupycsl — BHEKJIETOUHbBIE
OPMBI JKHU3HHU U O0JIMTaTHBIE
39 Gop 0.5 https://resh.edu.ru/subject/lesson/3939/
napa3uthl. [IpakTudeckas pabora
«Co3ianrue MoJelIu BUPyca»
Bupycusie 3a6oneBanus
40 py . https://resh.edu.ru/subject/lesson/3939/
YeJI0BEKa, )KUBOTHBIX, PACTEHUI
A1 HanorexHomoruu B OMOIOTHA U

MCIUIINHC



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://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/

42

KuszneHnbIi UK KJICTKH

https://resh.edu.ru/subject/lesson/3927/

43 Marpuusnsiii cuate3 JJTHK
https://www.youtube.com/watch?v=-
XpomocoMsl. JTabopartopHas , ,
kTF5eSIdJA%20list=PLaU6VDvRpuoiTLeXcl
44 pabora dzynenne xpomocom Ha 0.5 BiRZ2J0h2BabiU)%20index=13%20pp=iAQ
TOTOBBIX MUKpPOIIpEnapaTax» 5
45 JleneHue KIEeTKU — MUTO3 https://resh.edu.ru/subject/lesson/3927/
Tunsl knetok. Kaprokunes u
nutokunes. JlaboparopHas padora
46 = «HabmoneHue MUTO3a B KIIETKAX 0.5
KOHYMKA KOpElIKa JIyKa (Ha
TOTOBBIX MUKPOIIpENapaTax)»
https://www.youtube.com/watch?v=bqG
47 Perynsuus xu3HEHHOTO LIUKIIA hE50XcLw%20list=PLgU6VDvVRpuoiTLeXcl
KJIETOK BiRZ2JOh2BqgbjUJ%20index=12%20pp=iAQ
B
48 Opranmu3Mm Kak euHOE 11eI0e https://resh.edu.ru/subject/lesson/6770/
Tkanu pacrenuit. Jlaboparopnas
49 = pabora «M3y4yeHue TKaHeH 0.5
pacTeHun»
TkaHU )KMBOTHBIX U YEJIOBEKA.
50  JlabGopatopHas pabora «/3yueHue 0.5
TKaHEW KUBOTHBIX)»
Opranbl. CHCTEMBI OPTaHOB.
51 JlaGopaTtopHnast pabora «3yuenue 0.5
OpTraHOB L[BETKOBOT'O PACTEHUS»
52 Omnopa Tena OpraHu3MoB
53 JIBM>KeHUE OpraHu3MOB https://resh.edu.ru/subject/lesson/6769/



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://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://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://resh.edu.ru/subject/lesson/6770/
https://resh.edu.ru/subject/lesson/6769/

54

IIutanue OpraHu3MoB

IIutanne NO3BOHOYHBIX

55 JKUBOTHBIX. [InIeBapurenpHas
CHUCTEMa YeJIOBeKa
56  [IpixaHue OpraHu3MOB https://resh.edu.ru/subject/lesson/6759/
57 JpIxaHue mo3BOHOYHBIX
JKUBOTHBIX U YE€JIOBEKa
https://resh.edu.ru/subject/lesson/2489/
53 TpaHcnopT BeleCcTB y https://resh.edu.ru/subject/lesson/6760/
OpPraHu3MOB https://resh.edu.ru/subject/lesson/6761/
KpoBenocHas cucrtema
59 MO3BOHOYHBIX )KUBOTHBIX U https://resh.edu.ru/subject/lesson/1581/
YeJIoBeKa
60  Breizenenue y opraHu3MoB https://resh.edu.ru/subject/lesson/1580/
61 3amuTa y OpraHu3MoB https://resh.edu.ru/subject/lesson/1580/
62 NmMmyHHas cucrteMa yenoBeka
63 Pazgpaxkumocts u perymnsnus y
OpraHU3MOB
I'ymopanbHas perynamnus u
64 SHJIOKpPUHHAS CUCTEMA KUBOTHBIX https://resh.edu.ru/subject/lesson/2458/
Y 4eJIoBEeKa
65 Dopmbi pasMHOKeHHS https://resh.edu.ru/subject/lesson/5359/
OpraHU3MOB
66  IlomoBoe pa3sMHOKEHUE
67 Meiio3 https://resh.edu.ru/subject/lesson/3927/
68 lamerorenes. O6pa3oBanue u 0.5

PAa3BUTHUC ITOJIOBBIX KJICTOK.



https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/

JlaboparopHas pabota «3yuenue
CTPOCHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MHKPOIIpETapaTax»»

69

I/IHI[I/IBI/II[yaJIBHOC Pa3sBUTUC
OpTraHu3MOB — OHTOI'CHEC3

https://resh.edu.ru/subject/lesson/5630/

70

3akyajKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIUCTKOB

https://resh.edu.ru/subject/lesson/5630/

https://resh.edu.ru/subject/lesson/5385/

71

POCT 148 pa3BI/ITI/I€ KHNUBOTHBIX.
JlaboparopHas paboTa
«BpIsIBIEHNE TPU3HAKOB CXOJCTBA
3apOJIbIIIEH TO3BOHOYHBIX
JKMBOTHBIX»

0.5

72

PasMHOXkeHUE U pa3BUTHE
pacrenuii. JlaboparopHnas pabota
«CTpoeHue opraHoB
Pa3MHOXEHHUS BBICUIMX PACTEHUI»

0.5

https://resh.edu.ru/subject/lesson/5359/

73

Hcropus ctaHoBieHHS U
pPa3BUTHUS TEHETUKH KaK HAYKU

74

OCHOBHBIC TIOHSITHS U CHMBOJIBI
reHetuku. JlaboparopHas pabora
«Apo3oduina kak 00bEKT
TeHETUYECKUX UCCIICIOBAHUII

0.5

75

3aKOHOMEPHOCTH HACJIeI0BaHUS
MPU3HAKOB. MOHOTHOpUTHOE
ckpemuBanue. [Ipakruaeckas
pabota "M3ydyeHue pe3ynbTaToB
MOHOTHOPHUIHOTO CKPEIMBAHUS Y
npo3o¢uisr"

0.5

https://resh.edu.ru/subject/lesson/5386/



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5386/

HHTOJ’IOI‘H‘ICCKHG OCHOBBI

76 https://resh.edu.ru/subject/lesson/5386/
MOHOTHOPHUIHOTO CKPEIIMBAHUS

77 AHanM3upYymoLIEe CKPELUIUBAaHUE.
HemnonHoe nomuHMpoBaHue
JurnbpuaHoe CKpenmrBaHue.

78 Tpaxrccias padora «Hsyuerse 0.5 https://resh.edu.ru/subject/lesson/4725/
pe3yabTaTOB AUTUOPUIHOTO
CKPEIIUBAHUS Y IPO30(HITBD)

79 HurosorieckHe 0cHOBEI https://resh.edu.ru/subject/lesson/4725/
JTUTHOPUTHOTO CKPEITUBAHMS

80 (CLEMUICHHOE HACTICAOBAHHE https://resh.edu.ru/subject/lesson/4755/
MIPU3HAKOB

21 XpoMOCOMHasi TEOpHs
HACJICACTBEHHOCTH

82 I'eneTunka moia

83 I'enoTum Kak 1menocTHas cucTemMa
I'eneTnyeckuii KOHTPOJIb

84 = pa3BUTHSA pacTEHUM, )KUBOTHBIX U
gyesgoBeKa

85 VIsMeHHHBOCTS MpU3HAKOB. Bitter https://resh.edu.ru/subject/lesson/5387/
M3MEHUYHUBOCTH

86 Monugurauponras https://resh.edu.ru/subject/lesson/5387/
U3MCHYMBOCTh
Bapuanuonsslii psan u
BapuaIlMOHHas KpUBasl.

87  JlaGoparopnas pabota 0.5

«HccnenoBanue
3aKOHOMEPHOCTEN



https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

MOTU(DUKAITIOHHOM
n3MeH4uBOCTH. [TocTpoeHue
BapHAaIlOHHOTO psAJa U
BApUAIMOHHOW KPUBOM»

88

I"'enoTunuyeckas N3MEHUYNBOCTb.
KoMOunatuBHast U3MEHYHUBOCTD

https://resh.edu.ru/subject/lesson/5387/

89

MyTanuoHHas U3MEHYUBOCTb.
[IpakTuueckas padora «MyTtanuu
y Ipo30(duiTel (Ha TOTOBBIX
MHUKpOIpenapaTax)»

0.5

https://resh.edu.ru/subject/lesson/5387/

90

3aKOHOMEPHOCTH MYTAIlMOHHOTO
nporecca. JMUreHEeTUKa U
SIIUT'CHOMHKA

91

I'eHeTHnka yemoBeKa.
[IpakTrueckas pabota
«CocrapiieHHE 1 aHAITN3
POIOCIOBHOM»

0.5

https://resh.edu.ru/subject/lesson/3653/

92

MeTtoapl METUIIMHCKON T'€HETUKH

https://resh.edu.ru/subject/lesson/3653/

93

3HaueHne MEAUIIMHCKON T'€HETUKHU
B IIPEIOTBPAIIICHUH U JICUCHUU
TeHETUYECKHX 3a00JIeBaHuit
YyeJIoBeEKa

94

OCHOBHBIC TIOHSITHS CETICKIIHH.
JlaboparopHas pabota «3yuenue
COPTOB KYJIbTYPHBIX PAaCTCHUU U
nopoa AOMalIHUX JKUBOTHBIX»

0.5

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

95

MeTompl CeeKIIMOHHON pabOTHI.
JlaGopaTtopHnas pabora «3yueHue

0.5

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



https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/

MCTOA0B CCICKIINU paCTeHHfI))

JloCTHXKEHHS CEeEKIIMU PACTEHUI

96 = un xuBoTHBIX. [IpakTHueckas 1 https://resh.edu.ru/subject/lesson/3861/
pabora «I[IpuBUBKa pacTeHHID)
CoxpaHeHue, u3y4eHue u

97 HCIIOJIb30BaHNE F€HETUYECKUX 1
pecypcos
buotexHonorus kak Hayka u

98 OTPACIIL TIPOHSBONCTEE. 1 0.5 https://resh.edu.ru/subject/lesson/3939/
[IpakTuueckas padota «3yueHue
00BEKTOB OMOTEXHOIOTHH

99 OcHOBHBIE HaNpaBICHUS 1
CUHTETHYECKOI Onosioruu

10 XpomocomHasi U TeHHas 1

0 VHXXEHEpUs

10

) Menunuackue OMOTEXHOIOT NI 1

10 PesepsHbiil ypok. IloBTOpeHue,

) 000011IeHNEe, CHCTEMATH3AINS 1
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 102 135

[NPOT'PAMME



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

IIOYPOYHOE IIVTIAHUPOBAHME, 11 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
Hara uudgposbie
Nen/m = Tema ypoka Kontpoabubie IIpakTuueckue
Bcero H3y4eHusi  oOpa3zoBaTelbHbIE
padoTsI padoThI
pecypchl
but6mmoreka [IOK
1 OodononHas Teopust Y. Jlapsuna 1 https://m.edsoo.ru
https://resh.edu.ru
1 cc SBOITIO on 0 U but6mmoreka [IOK
BIYDKYIIIME CUJIBI DBOJIOLUA BUIOB 1O Y.
2 Ta ym H a 1 https://m.edsoo.ru
BUH
pBHIY https://resh.edu.ru
. bu6morexa LIOK
BopnrOa 3a cymecTBOBaHUE, €CTECTBCHHBIN
3 CKVCCTEG - 1 https://m.edsoo.ru
U UCKYCCTBEHHBINA OT
Y p https://resh.edu.ru
o . bubnuoreka [{OK
OPMHUPOBAHUE CUHTETUUECKON TEOPUHU
4 R OpIO p p 1 https://m.edsoo.ru
BOJIIOLINU
https://resh.edu.ru
OTanel 3BOJIIOIIMOHHOI0 IpoIlecca bubmorexa [IOK
TaIlbl YBOJIIOLMOHHOIO TIPOL] :
5 (DOEOIO K 05 oo 1 https://m.edsoo.ru
MU BOJIIOIIMS U M BOJIFOLIUSA
P P https://resh.edu.ru
o S TeMCHTADHAS ¢ . bu6mmoreka [IOK
YJISALUS — dJIEMEHTapHas €IUHA
6 5 o}Ilo H P a 1 1 https://m.edsoo.ru
BOJTIOLIU
H https://resh.edu.ru
3aK0H TeHETUYECKOr0 paBHOBecus JIxK.
Xa B. Baiiu0Oe apJIa6o aTo Izli bubmorexa [IOK
u, B. BaiinOepra. TOpHAas
7 P p patop 1 0.5 https://m.edsoo.ru
pabota «BBIsSIBJICHHE H3MECHUYNBOCTH Y
i https://resh.edu.ru
0co0el OIHOT'O BHIa)
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bubmunoreka LIOK

0 MOP(OJOTUUECKOMY KPUTEPHUIO»

8 DneMeHTapHbIe (PaKTOPHI IBOIOIUN https://m.edsoo.ru
https://resh.edu.ru
bubmunoreka LIOK

9 gifliiZEZ?ZBrfgjiigbem https://m.edsoo.ru
https://resh.edu.ru

. bu6mmoreka [IOK
Murpauuu. M30a0muu nonyssuuii:
10 https://m.edsoo.ru
reorpaduueckas, Ononornaeckas
https://resh.edu.ru
. . but6mmoreka [IOK
EctectBeHHbIl 0TOOp — HanpaBIISIOLINI

11 (aKTop SBomOLIH https://m.edsoo.ru
https://resh.edu.ru
but6mmoreka [IOK

12 [TonoBoii oT60p https://m.edsoo.ru
https://resh.edu.ru

[Tprcmoco0IeHHOCTh OPTaHU3MOB KaK

pe3yJIbTaT MUKPOIBOJIFOLUH. bubmmoreka [JOK
13 Jlaboparopnast padota «3yuenue 0.5 https://m.edsoo.ru

apoMop$030B U UANOATATITAIUN Y https://resh.edu.ru

pPacTeHMi U KUBOTHBIX»

[Tpumeps! pUCTIOCOOICHUH Y OpraHU3MOB:

Z[Op(bonomqecxne, dbusnoNOrHUecKue, BuGmorexa LOK

e
https://resh.edu.ru

OpPraHU3MOB U UX OTHOCHUTEIbHAS
11eTIECO00PA3HOCTH»
Bun, ero kpurepuu u CTpyKTypa. Bu6muotexa [JOK

15 Jlaboparopnast pabota «CpaBHEHUE BUIOB 0.5 https://m.edsoo.ru

https://resh.edu.ru
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bubmunoreka LIOK

16 CrtpykTypa Buaa https://m.edsoo.ru
https://resh.edu.ru
Bunoo6pa3oBanue kak pe3yibTar buommorexa LIOK
17 MUKDOSBOTIONHH https://m.edsoo.ru
https://resh.edu.ru
bu6mmoreka [IOK
18 CBS13b MUKPO3BOJIIOLUH U ATHAEMHOIOTUN https://m.edsoo.ru
https://resh.edu.ru
but6mmoreka [IOK

Makpossostouus. [TaneonTonornueckue
19 https://m.edsoo.ru
METOJIbI H3YUYCHHS IBOTFOIIUN hitps-//resh.cdu.ru
buoreorpaduyeckue METOIbI U3YICHHUS bubmmorexa LOK
20 https://m.edsoo.ru
PBOTIoHHH https://resh.edu.ru
OMOpPHUOIOTHYECKHE U CPAaBHUTEIHHO- bubmmoreka [JOK
21 MOP(OJIOTHYECKUE METOIbI U3YUEHUS https://m.edsoo.ru
SBOJIFOLUHT https://resh.edu.ru
MonekyapHO-T€eHEeTUYECKHE, Bu6muotexa [JOK
22 OMOXMMHUYCCKHE M MAaTEMaTHYCCKUE https://m.edsoo.ru
METOBI H3yUYCHHUS IBOJIOLNH https://resh.edu.ru
but6mmoreka [IOK
23 OO61re 3aKOHOMEPHOCTH YBOJIOIHH https://m.edsoo.ru
https://resh.edu.ru
AnantuBHas paauanus. HepaBHoMepHOCTb bubmorexa [IOK
24 TMITOB SBOIONHH https://m.edsoo.ru
https://resh.edu.ru
25 HayuHble runoressl Mpoucx0xKACHUS bubmmoreka [JOK
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https://resh.edu.ru/

JKU3HHU Ha 3eMiie

https://m.edsoo.ru

https://resh.edu.ru

JloHay4HbIEe NPEACTABIEHHUS O 3aPOKICHUU

bubmunoreka LIOK

26 s https://m.edsoo.ru
W3HU
https://resh.edu.ru
. but6mmoreka [IOK
OCHOBHBIE 3TaITbl HEOPraHUICCKON
27 https://m.edsoo.ru
SBOJIOLUU
1 https://resh.edu.ru
but6mmoreka [IOK
28 ['unoTessl 3apoXKACHUS KUZHHA https://m.edsoo.ru
https://resh.edu.ru
Uctopus 3eMiu U METOALL €€ N3YUECHUS.
o P ) I[I/I y4 bubamnorexa [JOK
aboparopHas padora «3yuenue u
29 patop p yi 0.5 https://m.edsoo.ru
OIMCAaHNE UCKOMAEMBIX OCTAaTKOB JIPCBHUX
https://resh.edu.ru
OpPTaHHU3MOB»
. bu6mmorexa LIOK
HavansHble STanbl opraHndecKoi
30 SBOITIO https://m.edsoo.ru
BOJIIOLIU
a https://resh.edu.ru
bubmunoreka LIOK
31 DBOJIOLUS YKApUOT https://m.edsoo.ru
https://resh.edu.ru
OCHOBHBIE 3TaIbl BOIIOLNU
CTHTENLHOLO . HI; ccxa bu6mmoreka [IOK
TUTEIHLHOTO MUDA. KTUYECKas
32 pa6o 2 dl3vie epoco6z ocTe 0.5 https://m.edsoo.ru
T HU HHOCTEMN
P . N https://resh.edu.ru
CTPOCHHS PACTCHHI Pa3HBIX OT/IEIOB)»
bu6mmoreka [IOK
OCHOBHBIE 3Tanbl BOIIOLUY JKUBOTHOTO
33 https://m.edsoo.ru

MUpa

https://resh.edu.ru
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OBontonus )KUBOTHBIX. [IpakTnueckas

bubmunoreka LIOK

34 pabora «3yuenue ocobeHHOCTEH 0.5 https://m.edsoo.ru
CTPOCHUS TIO3BOHOYHBIX KUBOTHBIX ) https://resh.edu.ru
bubmunoreka LIOK
PazButue xu3Hu Ha 3emMIie 1o 3pam U
35 comona https://m.edsoo.ru
nepruoIaM
p https://resh.edu.ru
bu6mmoreka [IOK
MaccoBble BBIMHPAHUSI — IKOJIIOTUYECKUE
36 COHAIC oIITOro https://m.edsoo.ru
HW3UCHI TIPOLLLIOT!
p p https://resh.edu.ru
. . but6mmoreka [IOK
CoOBpEeMEHHBIH 3KOJIOTHIECCKUIT KPH3HUC, €T
37 https://m.edsoo.ru
0COOEHHOCTH
https://resh.edu.ru
but6mmoreka [IOK
CoBpeMeHHas CUCTEMa OPTaHUYECKOTO
38 . https://m.edsoo.ru
MIPOILLIIOT
p https://resh.edu.ru
o Bbubmunoreka LIOK
CHOBHBIE CUCTEMATUYECKUE TPYIIIIEI
39 ODEAHITMO pyn https://m.edsoo.ru
TaHU3MOB
p https://resh.edu.ru
bubmunoreka LIOK
40 AHTpPONOJIOrUsS — HayKa O YeJIOBEKe https://m.edsoo.ru
https://resh.edu.ru
Pas & TIDeICTABICHITI O but6mmoreka [IOK
BUTHE I TaBJICHUI
41 pedl https://m.edsoo.ru
IIPOUCXOKIEHUHN YETI0BEKA
p https://resh.edu.ru
MecTo 4eaoBeKa B CUCTEME OPraHUYECKOro
a. JlaboparopHuas pado apI/I3 9:04(5 bubmorexa [IOK
Mupa. TOpHAs Ta « HU
42 P patop p yi 0.5 https://m.edsoo.ru

0COOCHHOCTEH CTPOCHHUSA CKEJICTA YCJIIOBCKA,
CBA3AaHHBIX C MMPAMOXOXICHUEM»

https://resh.edu.ru
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bubmunoreka LIOK

43 JIBYOKYyIIIME CUITBI aHTPOTIOTEHE3a https://m.edsoo.ru
https://resh.edu.ru
bubmunoreka LIOK

CooTHOILIIeHHE OMOJIOTHYECKHUX U

4 CONMATBbHBIX (PAKTOPOB B AHTPOTIOTCHE3E blips: m.edsoo.ru
https://resh.edu.ru
bu6mmoreka [IOK

45 OCHOBHBIE CTaTUU AaHTPOIIOTCHE3a https://m.edsoo.ru
https://resh.edu.ru
but6mmoreka [IOK

46 [TameoreneTrnka u majeoreHOMHKA https://m.edsoo.ru
https://resh.edu.ru
but6mmoreka [IOK

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKA https://m.edsoo.ru
https://resh.edu.ru

Yenoseueckue pacel. [Ipaktrueckas pabota bubmmoreka [JOK

48 «V3ydeHue 3KOIOTUYECKUX alalTaluil 0.5 https://m.edsoo.ru

YeJI0BEKAY https://resh.edu.ru
MeXIUCIUTITHHAPHBIE METOTBI buommorexa LIOK

49 aTpONONOrH https://m.edsoo.ru
https://resh.edu.ru
but6mmoreka [IOK

50 3apoxaeHUE U Pa3BUTHE YKOJIOTHU https://m.edsoo.ru
https://resh.edu.ru

Mertoapl skosoruu. JlaboparopHas padbora bubmuotexa [JOK

51 «M3ydeHne METOI0B AKOJIOTHIECKUX 0.5 https://m.edsoo.ru

HUCCIIEIOBAHUI https://resh.edu.ru
52 3HaueHHEe PKOJIOTUUECKUX 3HAHUHN TS bubmuoreka [{OK
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YCJIO0BCKAa

https://m.edsoo.ru

https://resh.edu.ru

bubmunoreka LIOK

53 Dkonorudeckue (HhakTopsl https://m.edsoo.ru
https://resh.edu.ru
Abunornyeckue pakropbl. CBET Kak
5 ¢ p but6mmoreka [IOK
skojornueckuit pakrop. JlabopaTopHas
54 . 0.5 https://m.edsoo.ru
pabota «BpIsiBIeHHE TPUCTIOCOOICHUI
https://resh.edu.ru
OpPTraHU3MOB K BIIMSIHUIO CBETa»
AbGuoTtndeckue dakropsl. Temmeparypa
KaK 9KOJIOTUYECKHIA (PaKTop. bubmuotexa [JOK
55 JlaboparopHnast pabota «BrisiBieHHe 0.5 https://m.edsoo.ru
MPUCTIOCOOTICHUN OPTaHU3MOB K BIUSTHUIO https://resh.edu.ru
TEMIIEPATypPhI»
Abunortnyeckue pakropsl. BnaxkHoCTh Kak
5 ¢ p but6mmoreka [IOK
skoJornueckuit pakrop. JlabopaTopHas
56 0.5 https://m.edsoo.ru
paboTa «AHATOMUYECKHE OCOOCHHOCTH
N https://resh.edu.ru
pacTeHHii U3 pa3HbIX MECT OOUTAHUS»
but6mmoreka [IOK
57 Cpensl 0OuTaHUsI OPTaHU3MOB https://m.edsoo.ru
https://resh.edu.ru
Bbubmunoreka LIOK
58 buonornueckue puTmbl https://m.edsoo.ru
https://resh.edu.ru
Bbubmunoreka LIOK
59 ’KuznenHsie pOpMBI OPraHU3MOB https://m.edsoo.ru
https://resh.edu.ru
60 buotnueckue GpakTops bubnuoteka [JOK



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

https://m.edsoo.ru

https://resh.edu.ru

3HaueHue OMOTUYECKUX B3aUMOICUCTBUI

bubmunoreka LIOK

61 ISl CYIIECTBOBAHUS OPTaHU3MOB B CpeJie https://m.edsoo.ru
oOuTaHus https://resh.edu.ru
DKOJIOTUIECKHE XaPaKTEPUCTUKA bubmmorexa LIOK

62 https://m.edsoo.ru
romysinH https://resh.edu.ru
OCHOBHBIE TOKA3aTEIU MOMYJISINN: but6mmoreka [IOK

63 YUCJICHHOCTb, INIOTHOCTh, BO3PACTHAS U https://m.edsoo.ru
M0JIOBAsi CTPYKTYpa https://resh.edu.ru
OcHOBHBIE MOKA3aTENU MOMYJISIUU: bubmmoreka [JOK

64 POK1a€MOCTh, IPUPOCT, TEMIT POCTAa, https://m.edsoo.ru
CMEPTHOCTh, MUTPAITUU https://resh.edu.ru

bubmunoreka LIOK

65 DKoJoru4ecKasi CTpyKTypa Mmomysiuu https://m.edsoo.ru

https://resh.edu.ru
but6mmoreka [IOK

66 JlnHaMHKa TOMYJISAIUN U €€ PeTyIISIHs https://m.edsoo.ru

https://resh.edu.ru
KpuBsie pocta 4nCIEHHOCTH TTOMYJISIIIHAH. bubmmorexa LIOK

67 https://m.edsoo.ru

KpuBbie BEDKHUBaHHS
https://resh.edu.ru
DkoJornyeckast HuIa Buza. Jlaboparopras bubnuoteka [JOK

68 pabora «IIpucnocoGneHust ceMsH pacTeHUH 0.5 https://m.edsoo.ru

K pacceeHuIo https://resh.edu.ru
. bubnnorexa [IOK
69 Bun xak cucrema nonysisinui

https://m.edsoo.ru
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https://resh.edu.ru

70

3aKOHOMepHOCTI/I MMOBCACHUA 1 MI/II‘paI_[I/Iﬁ
JKHNBOTHBIX

but6mmoreka [IOK
https://m.edsoo.ru
https://resh.edu.ru

71

Co00111€CTBO OpPraHU3MOB — OHOIICHO3

but6mmoreka [IOK
https://m.edsoo.ru

https://resh.edu.ru

72

OKocucTeMa Kak OTKphITas CUCTEMA

but6mmoreka [IOK
https://m.edsoo.ru

https://resh.edu.ru

73

KpyroBopot BewecTB 1 NOTOK SHEPTUH B
9KOCHUCTEME

bubmunoreka LIOK
https://m.edsoo.ru

https://resh.edu.ru

74

OcHOBHBIC TOKA3aTEIN SKOCUCTEMEI

bubmunoreka LIOK
https://m.edsoo.ru
https://resh.edu.ru

75

OKOJIOTHYECKHE ImrupaMHuabl

but6mmoreka [IOK
https://m.edsoo.ru

https://resh.edu.ru

76

N3menenuns cooO1ecTB — CyKIIECCHH

but6mmoreka [IOK
https://m.edsoo.ru

https://resh.edu.ru

77

[IpupoHbIe 5KOCUCTEMBL. DKOCUCTEMBI
03€p U peK. DKOCUCTEMBI MOPEN U OKEAHOB

Bbubmunoreka LIOK
https://m.edsoo.ru

https://resh.edu.ru

78

IIpupoanble 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTENEH, IyCTHIHb

bubmunoreka LIOK
https://m.edsoo.ru
https://resh.edu.ru
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bubmunoreka LIOK

79 AHTPOTIOTEHHBIE YKOCUCTEMBI https://m.edsoo.ru
https://resh.edu.ru
bubmunoreka LIOK

Ypboakocucremsl. [IpakTudeckas pabora
80 UI3VHCHIC 1 OMHCAHIE VhBOSKOCHCTEMED 0.5 https://m.edsoo.ru
HUE U OIUCAHU HCTEMBI
¥ M https://resh.edu.ru
3akoHOMEPHOCTH (POpMUPOBAHUS bubmuotexa [JOK
81 OCHOBHBIX B3aUMOJICHCTBHI OPraHU3MOB B https://m.edsoo.ru
HKOCUCTEMAX https://resh.edu.ru
MexaHu3MEI BO3AECHCTBUS 3arpsI3HEHUN
o o ;[c Sopra 3pe o but6mmoreka [IOK
HBIX TUIIOB H raHU3MEHHOM,
82 2 AHHAMCHHO Z p oHHO https://m.edsoo.ru
raHU3MEHHOM, IONMY/ISIIHOHHOM U
P ym https://resh.edu.ru
KOCHCTEMHOM YPOBHSIX
bu6mmoreka [IOK
Bruocdepa — ob1ernianerapaas 000I049Ka
83 bep B P https://m.edsoo.ru
3emnn
https://resh.edu.ru
Bbubmunoreka LIOK
84 VYuenue B. W. Bepnaackoro o 6uochepe https://m.edsoo.ru
https://resh.edu.ru
3 Bbubmunoreka LIOK
AKOHOMEPHOCTH CYILIECTBOBAHUS
85 Suocte p yu https://m.edsoo.ru
u Bl
P https://resh.edu.ru
K bu6mmoreka [IOK
0BOPOTEI BEIECTB U
86 PYroBop = https://m.edsoo.ru
OHOreOXUMUYECKUE LIUKITBI
https://resh.edu.ru
bu6mmoreka [IOK
Jo"anmsHOCTE Onocdhepsl. OCHOBHBIE
87 bep https://m.edsoo.ru

OMOMBI CyIIIH

https://resh.edu.ru
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bubmunoreka LIOK

88 YcroitunBocTh 6nochepnt https://m.edsoo.ru
https://resh.edu.ru
bubmunoreka LIOK

89 DKOJIOTUYEeCKHE KPU3UCHI M UX IPUYUHBI https://m.edsoo.ru
https://resh.edu.ru
bu6mmoreka [IOK

90 BoszeiicTBue uenoBeka Ha 6uocdepy https://m.edsoo.ru
https://resh.edu.ru

AHTpPOIOT€HHOE BO3JECHCTBUE HA bubmorexa [IOK

91 B . https://m.edsoo.ru

PaCTUTENLHBINA U )KHBOTHBIA MU hitps-//resh.cdu.ru
but6mmoreka [IOK

92 Oxpana mpupo b https://m.edsoo.ru
https://resh.edu.ru

OCHOBHbBIC TIPUHIIMUITBI YCTOHYHUBOTO BuGmmorexa [OK

93 Pa3BUTHS YEIIOBEUECTBA U MPUPOJIBI blips: m.edseo.cu

https://resh.edu.ru
PanmonansHO€ pupoAONIOIb30BaHUE U bubmmoreka [JOK

94 COXpaHEHHE OMOJIOTHIECKOTO https://m.edsoo.ru

paszHooOpa3us 3eMiau https://resh.edu.ru

95 0“606I_IICHI/IC 1o TeMe «MHKPOIBOJIONHUS U }]?;IS::I;I/?;.G;?S(EE)?I;

©¢ PESYILTATED https://resh.edu.ru
bu6mmoreka [IOK

96 i6§§$§§::TE§>TeMe «Maxkpo3BOJIOIHS 1 hitps://m.edsoo.ru
https://resh.edu.ru

97 O6006menue o Teme «I[IpoucxoxaeHue u bubmmoreka [JOK
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pa3BUTHE )XKU3HU Ha 3emiie»

https://m.edsoo.ru

https://resh.edu.ru

O6o06menue no Teme «IIpoucxoxaeHue

bubmunoreka LIOK

o8 YeJ0BeKa — AaHTPOIIOTEHES» ! https://m.cdsoo.ru
p https://resh.edu.ru
but6mmoreka [IOK
99 032106H£HH§ HZ TeMe:BZOHZFzﬂ; Hayka o 1 https://m.edsoo.ru
B3aMMOOTHOIIIEHUIX OPTAaHU3MOB
p https://resh.edu.ru
but6mmoreka [IOK
100 0066;;5311;;2:6 o Teme «OpraHu3Mbl U cpeia | hitps://m.edsoo.ru
https://resh.edu.ru
O06006111eH1E 10 TEME «IKOJIO 0 bubmorexa HOK
HUE 10 TEM JIOTUS BULIOB U
101 o JE i A 1 https://m.edsoo.ru
yi https://resh.edu.ru
bub OK
102 O6006mmenue o teme «buochepa — 1 htI/tIp;,I:I;I/(I)l:ZI:iaS(])_E).ru
riao0albHas DKOCUCTEMAY
https://resh.edu.ru
OBLIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME
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https://resh.edu.ru/
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

1. TepemoB A.B. buonorusi. buosiornueckue cucteMbl W mporecchl .10
KJacc: y4yeOHMK i 00meoOpa3oBaTeNbHbIX —OpraHu3anuil  (yriyOJeHHBIH
ypoBenb) / A.B. Tepemos, P. A. IlerpocoBa. M.: Muemo3una, 2023

2.TepemoB A.B. buonorusa. buonorunueckue cucreMbl uW mpoueccsl .11
KJacc: y4yeOHMK i 001meoOpa3oBaTeNbHbIX —OpraHu3anuil  (yriryOJeHHBIN
ypoBenb) / A.B. Tepemos, P. A. IlerpocoBa. M.: Muemo3una, 2023

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. buonorus (yrmyOneHHbI ypoBeHb): Peammszanus tpeboBanmii OI'OC
cpeaHero oOmiero oOpa3oBaHuUs: MeToaAMYeckoe mocoowe mis yuurtens / [JLLA.
[Tapmrytuna, A.B. OBuunnukoB, O.B. Konsichuko, C.M. I'maroseB]; nmoxa pen.
JLA. Ilapmytunoit. — M.: OI'BHY «UMHCTUTYT CTpaTerum pa3BUTHS
obpazoBanus», 2023

-https://edsoo.ru/wp-content/uploads/2023/08/mp_biologiya format-
docx 26082023 na-sajt.pdf

2. MeTtonuyeckue mocoOus AJis yUUuTeNs

3. lunaktryeckne MaTepuaibl JUisl YPOKOB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. https://m.edsoo.ru - ombnmorexa LIOK

2. https://onlinetestpad.com/ru  -KOHCTPYKTOP TECTOB

3 https://content.edsoo.ru/lab/subject/1 - HHTepakTUBHBIE BHUPTYaJbHbIC
71a00paTOpHBIC U MTPAKTHIECKHE PabOTHI

4 https://resh.edu.ru  POIII, ypoku, UHTepaKTUBHbBIC 3a1aHUS.

5 http://www.fipi.ru/ ®eaepanbHblil THCTUTYT NEAArOTMYECKUX U3MEPEHUI

6 https://interneturok.ru/ ypoku, 3a1anus

7 http://www.lseptember.ru - BeO-callT «OO0benUHEHHE MENArOrHYeCKUX
u3nanuii «IlepBoe ceHTsIOps» (cTaTbu TO OWOJOTUHMB CBOOOJHOM OCTYIIE,
MMEETCS TAK)KE apXUB CTATEM).

8 https://uchi.ru

9 https://www.yaklass.ru
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