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MNOACHUTEJIBbBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpenmery "buosorus" (manee - Ouosorus) Ha
ypOBHE cpenHero odmiero oOpa3zoBaHus pa3paboTraHa Ha ocHoBe deaeparabHOroO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepanumy,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mnpeamera «buosiorus» u
OCHOBHBIX MOJIOKEHUN (PeepaibHOM paboyeit mporpaMMbl BOCITUTAHUS.

VYuebubiii npeamer «buosnorusy yriayonéHHoro ypoBHs uzydeHus (10-11
KJIACCHI) SIBIISICTCS OJHUM M3 KOMIIOHEHTOB TMpeAMETHOM obaacTu «EcTecTBeHHO-
HayuyHbele mpeamers». CormacHo mnonoxenusm PIOC COO mpodunpHbie
y4eOHbIC MPEIMEThI, U3ydYaeMble Ha YTiyOJIEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepenmaniii  oOydeHUsT Ha YpPOBHE CpeAHEro ooOmero oOpa3oBaHUsl H
MPU3BaHBl OOECIIEYUTHh MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIMM, CpPETHUM
o01muM, cpemrHuM Tpo(ecCHOHaTBHBIM U BBICIIM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4YeOHBIX TMPEAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3a/1a4, CBA3AHHBIX C MPOQOpUEHTAlMEd OOYYaloIUXCd W CTUMYJIUPOBAHHUEM
WHTEpeca K KOHKPETHOW 00JIaCTH HAy4YHOTO 3HaHWSI, CBSI3aHHOTO C OMOJIOTHUEH,
MEIULIMHOW, SKOJIOTUEH, TICUXOJIOTUEN, CHOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma mo yueOHoMy mnpenmetry "buonorusa" maér mpeacrtaBieHHE O
Heau M 3ajadax H3ydeHusi ydyeOHoro mnpenmera «buosorus» Ha yriyOn€HHOM
YPOBHE, onpeesnsieT 00s3areabHoe (MHBAPUAHTHOE) MTPEAMETHOE COAEpKaHUe, €ro
CTPYKTYpUPOBaHME IO Ppa3fenaM MW TeMaM, pACHpeleleHre @0 KJaccam,
PEKOMEH/IyeT MOCJIEI0BAaTeIbHOCTh HM3yUeHUs1 ydueOHOro marepuajia ¢ yd€ToMm
MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€W, JIOTUKM Y4yeOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH oOywaromuxcs. B mporpamme mo Ouosoruu
peann30oBaH TMPUHIUAN MPEEMCTBEHHOCTH C HW3y4YeHHUEM OWOJOTHU Ha YpPOBHE
OCHOBHOTO  o0miero  oOpas3oBaHus, Omarojmapss 4YeMy MpocMaTpUBaeTCs
HAIpaBJIEHHOCTb Ha  MOCJeAylollee pa3BUTHE  OHOJOTMYECKHX  3HAHMMH,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33pPEHUS,
9KOJIOTUYECKOTO MBIIUICHHS], MPEICTABICHUNA O 30pOBOM 00pa3e KU3HU, Ha
BOCIHUTAaHHE OEpEeKHOTO OTHOLIEHHS K OKpy)Karolled mnpupogHoi cpeae. B
mporpaMme Mo OHMOJOTMM TaKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOTO TpenMeTra
«buonorusiy B peamuszanuu  TpeboBanuii PI'OC COO k nIaHUPYEMBIM
JUYHOCTHBIM, METAINpPeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydYeHHUS U B
GbopMUpPOBAaHUM OCHOBHBIX BHJOB y4€OHO-IO3HABATEIbHOU  JEATEIbHOCTU
00y4aroIuxcsi M0 OCBOEHHUIO COJEpKaHUsl OMOJOrMYecKOro oOpa3oBaHHs Ha
YPOBHE CpPEAHET0 00IIero 00pa3oBaHMs.

VYuebnsiii npenmer «buosorus» Ha ypoBHE cpelHero oOiiero oopazoBaHus
3aBepiiaer Ouoyiorudyeckoe oOpa3oBaHWE B IIKOJIE W OPUEHTHPOBAH Ha



pacimMpeHre U yriayOJjeHue 3HaHHM OOydJaromMxcs O >KMBOM MPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUA U OWOJIOTMH Pa3BUTHS,
TeHETUKH, CEeJICKIIUN, ONOTEXHOJIOTUH, BOJTIOIMOHHOTO YUYEHHS U SKOJOTHH.

N3yuenue yueOHoro mnpeamera «buonorus» Ha YriayOJeHHOM YpPOBHE
OPUEHTHUPOBAHO HA MOJTOTOBKY OOYYarOHIMXCS K MOCJIEIYIOUIEMY MOJIYYEHUIO
Owonornyeckoro  oOpa3oBaHMs B  By3aX W OpPraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAep X aHHs COCTABISAET CHCTEMA
OMOJOTMYECKUX  3HAHUW, TOJYYEHHBIX TMPU  HU3YUYECHUHU  OOYyHAIOIIMMUCS
COOTBETCTBYIOIIMX CUCTEMATUYECKUX Pa3/ieIOB OMOJIOTMU HA YPOBHE OCHOBHOIO
obmiero o6pazoBanusi, B 10—11 kimaccax »TH 3HaHMS MOJy4YarOT pa3BuUTHE. Tak,
paciiupeHbl U yriyOjieHbl OWOJIOTUYECKHE 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me 4esOoBeKa, OOIMIMX 3aKOHOMEPHOCTSIX >KHU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI IS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HWHTETpaius OMOJIOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYECHHBIMU OOYYAIOIIMMHUCA TPU H3YUCHUU
bu3uKu, XUMHH, reorpadru 1 MaTEMaTHKH.

Ctpykrypa mporpaMmbl 1o ydeOHOMy mpeametry "buosorus" otpaxaer
CHUCTEMHO-YPOBHEBBIII M JBOJIIOIMOHHBIA MMOAXOAbl K M3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4YalOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CHUCTEM Pa3HOTr0 YPOBHS OpPraHU3alllH, SBOJIIOIIMA OPTraHUYECKOro MUpa Ha 3emiie,
COXpaHEHHUs1 OHOJIOTMYECKOro pa3zHooOpasus mnaHeTel. Tak, B 10 kiacce
U3Yy4aloTCd OCHOBBI MOJIEKYJISIDHOM M KJIETOYHOM OHOJOTHMH, SMOPHOJIOTUU U
OMOJIOTUN PAa3BUTHSI, TEHETUKU U CEJIEKIUU, OMOTEXHOJIOTMM U CHUHTETUYECKOU
OWONOTHY, AKTyaIM3UPYIOTCS 3HAHWUS OOydYarommMXcs MO0 OOTaHWKE, 300JI0THH,
aHatoMuu, (usuosoruu uenoBeka. B 11 kiacce wu3ywaroTcsi 3BOJIOIMOHHOE
y4eHHUe, OCHOBBI DKOJIOTHUHU U yueHue o ouocdepe.

VYueOnsiii npeamer  «buonorus» mpuszBaH = 00ecneuyUTh  OCBOEHHUE
00y4armuMucss OMOJIOTMYECKUX TEOpUN U 3aKOHOB, UAEH, TPUHLIUIIOB U MPaBUIL,
JIekKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KApPTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIYJISINH,
OMOLIEH03a, SKOCUCTEMbI, O BBIAAIOLIUXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSX B OUOJIOTUY, MIPUKIIAHBIX ACTIEKTaX OMOJIOrMYecKuX 3HaHui. J{is
pa3BUTUS M TOJJEpXKaHUS HHTEpeca oOyyaroumxcs K OWOJIOTMH Hapsaay co
3HAYUTENIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuaia B COJAEPKaHUU IMPOrPaMMBI
1o OMOJIOTMH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WM MHOW oOnacTh OWUOJNOrMH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
Y4EHBIX B PEIICHUE BAXKHEUITNX OMOJOTHIECKUX U IKOJOTUIECKUX MTPOOIIEeM.



Lenb uzydenus yueOHoro npenmera «buonorusy» Ha yriry0n€HHOM YpOBHE —
OBJIaJicHuEe  OOy4YaloIUMUCS 3HAHUAMH O  CTPYKTYPHO-(YHKIIMOHAIHHOU
OpraHM3alli JKUBBIX CHCTEM pa3HOTO paHra U MpHOOpEeTeHHuEe YyMEHHM
UCIIONIb30BaTh 3TH 3HaHUA B ()OPMUPOBAHMM MHTEpEca K OMpPEeIEHHON obiacTu
po(hecCHOHALHOW ACSITEIbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WM K BBIOOPY
y4eOHOTO 3aBeACHUS IS MTPOIOJDKEHUSI OMOJIOTHIECKOTO 0Opa30BaHMUS.

Joctmxenne 1enu u3ydeHus yudeOHoro mpenmera «buonorus» Ha
yIIyO0IEHHOM YPOBHE 00ECTIEUNBACTCS PEIICHUEM CIISAYIONINX 33/1a4:

OCBOCHHE OOYYAIOIIMMHUCS CUCTEMBbl OMOIIOTUYECKUX 3HAHUU: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSX, KOHIICIIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHUHY MHUPa; O
CTPOCHHHM, MHOTO000pa3MH U OCOOCHHOCTSIX OHMOJOTMYECKHX CHUCTeM (KJIETKa,
OpraHu3M, MOIYJISAIUS, BUJ, OMOTE€OLIeHO3, Orocdepa); 0 BBIAAIOMINUXCS OTKPBITUSIIX
Y COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTHH;

O3HAaKOMJICHHE OO0YyYaroluMxcsa C METOAAMM MO3HAHHUS >KUBOM MPUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJAaMU  OMOJIOTUYECKUMX HayK (MOJIKYJISIpHOM U
KJIETOYHOW OHOJOTHH, SMOPHUONOTMH W OHOJOTHMH pa3BUTHUSA, TE€HETUKH U
CCJICKIINH, OWOTEXHOJIOTUM W CHHTETUYCCKOW OHMONOTHH, TMaJCOHTOJIOTHH,
DKOJIOTWM);  METOJIaMH  CaMOCTOSITEIBHOTO  TMPOBEICHUS  OMOJOTHYECKHX
uccienoBaHnii B Jabopatopur W B mpuponae (HaOMoneHHWe, HU3MEpeHHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJicHUEe OOYYaIOIIMMHUCA YMEHHUSMHU: CaMOCTOSITEIbHO  HAXOIWTh,
aHAJIM3UPOBATh W HCIIOJNB30BaTh OHMOJOTHYECKYI0 WH(GOPMAIUIO; TOIB30BATHCS
OMOIOTHYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW, YCTaHABIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTUM ¥ COLMAIBHO-)KOHOMUYECKHMU U  SKOJIOTHYECKUMHU
npobiieMaMy 4YeJIOBEUECTBA; OLIEHUBATH IOCJEICTBUS CBOCH JAESITENBHOCTH IO
OTHOIICHHUIO K OKPYXKAIOUIeH MPUPOTHOW cpeie, COOCTBEHHOMY 3I0pPOBBIO U
3MI0pPOBBI0  OKPYXKAIOIIMX JIIOJeH; OOOCHOBBIBAaTH M COONIOJATh  MEpHI
npoUIaKTUKA MHPEKIMOHHBIX 3a00JIeBaHUMN, MpaBuia MOBEACHUS B MPUPOJE U
obecrniedyeHrs 0€30MacHOCTH COOCTBEHHOM JKU3HEACSTENLHOCTU B UPE3BbIUalHBIX
CUTyallUsiX TPUPOAHOIO W  TEXHOTEHHOTO XapakTepa; XapaKTepU30BaTh
COBpEMEHHBIC HAYYHBIC OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy 00YYAIOIINXCSI HHTEUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IMpOIECCE 3HAKOMCTBAa C BBIJAIOUIMMUCS OTKPBITUSAMU W COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OHOJIOTMH, pEHIaeMbIMH €10 MIpoOJieMaMu, METOJIOJIOTHEN
OMOJIOTHYECKOTO UCCIIeIOBaHMUS, IPOBEICHUS AKCIIEPUMEHTATBLHBIX
WCCIICIOBAaHHM, PEIICHUs] OMOJIOTMYECKUX 3a/1a4, MOACIMPOBAHUS OMOJIOTHIECKIX
00BEKTOB U MPOIECCOB;



BOCIHUTAHHUE y O0YYAIOIMKXCS [IEHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJE B
LIEJIOM U K OTJEIbHBIM €€ 00bEeKTaM M SIBICHUAM; (DOPMHUPOBAHHE IKOJIOTUYECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIeHd KyJIbTYphl TOBEACHHUS B MPHUPOJE;
MHTErPallMi €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YarOIMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAIBHOM
IPUPOJIOTIONB30BaHUHN (COOMIOACHHE MpaBWJI TOBEICHUS B TNPUPOJE, OXpaHbl
BUJIOB, SKOCUCTEM, OHMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbSI U 3/I0POBbS
OKpyXXaromux Jiojaer  (cobmoaeHus wMep NpoduiIakTUKH — 3a00JIEBaHUM,
obOecrieueHrne OE30MaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTyalUsIX
OPUPOAHOTO M  TEXHOIEHHOTO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHUI U YMEHHH B MOBCEIHEBHON KHU3HU;

CO3JaHHE  YCIOBUM I  OCO3HAHHOTO  BbIOOpa  OOYYarOIIMMHCS
WHIUBUy AIbHON o0Opa3oBarenbHOI TPaeKTOPUH, CIOCOOCTBRYIOIIEH
nocJenyoueMy npo(ecCHOHaTIbHOMY CaMOOINPEIEICHUI0, B COOTBETCTBUHM C
UHIMBHUIYaJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PETHOHA.

OO1ee 4nMca0 YyacoB, OTBEICHHBIX HA U3y4eHHE OMOJIOTHUH Ha yriyOJeHHOM
YpOBHE cpeaHero obrmiero oopa3oBanus, coctaBisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezemo), B 11 kimacce — 102 gaca (3 yaca B HeJeto).

OT6op opraHuzanMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4YeHHUs OUOJOTHH
OCYIIECTBIISIETCS ¢ Y4E€TOM CHEIU(PUKU €ro COAEepaHUs U HAIpPaBIEHHOCTH Ha
OpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHHA B OpraHU3alUsAX CPEIHEro
po¢heCCUOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.

OO0s13aTeBHBIM YCIOBUEM MPU O0yUEHUU OHMOJIOTUU Ha YTIyOJIEHHOM YpOBHE
SBJIIETCSl TIPOBEJICHUE JTA0OpPATOPHBIX M MpakTUdyeckux padot. Takxke ydactue
00y4JaromuXxcsi B BBIIOJHEHUU MPOCKTHBIX M y4eOHO-HCCIEI0BATENIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONpENENsIeTCd y4YUTeJIeM Ha OCHOBE HMEIOLIUXCS
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Copnep:xaHue mporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHo# utoropoit arrectamuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopust pa3BUTHs
Owonornu.  buonormdyeckue HAyKM W HU3ydaeMble HMH  MPOOJIEMBI.
dyHaaMEHTallbHbIC, NPUKIAIHBIE M TMOHCKOBbIE HAy4YHbIE HCCIICIOBAHUS B
OHOJIOTHUH.

3HadyeHre OMOJOruK B (POPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. [Ipodeccun, cBszanHbie ¢ OWosoTHENH. 3HaYeHUE OHOJIOTHH B
MPAKTUYECKOM JICSTEIbHOCTH YEJIOBEKA: MEJUIIMHE, CEJIbCKOM XO3SIUCTBE,
MPOMBIILIEHHOCTH, OXPAaHE NPUPOJIBI.

JdeMoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgen, I'. Mengens, B. 1. Bepnanckui, U. I1. 11aBnos, . . Meunukos, H.
. Baswios, H. B. Tumodees-PecoBckuii, J[xk. Yorcon, @. Kpuxk, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIpYrUMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3yYeHHUE

JKuBble cuctemMbl Kak mpenMer uizydeHusi Ouosnoruu. CBONCTBAa KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTh M IIEJIOCTHOCTb,
CJIOKHOCTb M YIHOPSAOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPraHHU3aLHs,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHUUBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3aluy KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MECHHBIN, MOMYJISALIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(OuoreonieHotuueckuii), Omochepusiidi. Ilpomeccrel, mpoucxopsimue B KUBBIX
cucteMax. OCHOBHbIE MpU3HAKU >XUBOro. Ku3Hb Kak (opma CyHIECTBOBaHUSA
Marepun. Hayku, n3yyaromue >kMBbI€ CUCTEMBI HA PA3HBIX YPOBHAX OpraHU3aliu.

Nzyuenue xuBbIXx cucTeM. Metoasl Omonorunyeckoil Hayku. Habmionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTh3alus, MeTaaHanus. [loHsTue o 3aBUCUMON U
HE3aBUCUMOM nepeMeHHou. IlmaHupoBanme skcnepumenTa. I[locranoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynbratoB. [IpuunHBl UCKaXeHUS PE3yJbTAaTOB »JKcnepuMmeHTa. [loHsatne
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmumpt u  cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpraHU3ALMHU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YEJOBEYEeCKOro opranusman, «buoreonenos», «buocdepay, «Metomabl
W3YUYCHHUS )KUBOU IPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHWE IS IPOBEICHHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHWE pPa3IMYHBIX METOHNOB MpH
W3YUYCHHUU JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QyHKIMOHANbHAs eIWHUIA KHUBoro. Kcropus
otkpbITus ki1eTku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann,
M. Hlneiinen, P. Bupxo). OCHOBHbBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Meroapl  MOJIGKYJIIDHOM ¥ KJIETOYHOM  OWOJOTHMHU:  MHUKPOCKOIIHS,
xpomatorpadusi, 3mekTpodope3, METOJ MEUEHBIX aToMOB, AU(QEepeHIInaTLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emokK. DINEKTpOHHAas MUKpockonus. Kongoxanvuas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyyerue Kiemox.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOI, «DJNEKTPOHHBII MUKPOCKOID,
«HcTopust pa3BUTHS METOAOB MUKPOCKOTIUI.

ObopynoBaHue: CBETOBOM MMKPOCKOI, MHKpOMIpenapaTbl pPacTUTENbHBIX,
KUBOTHBIX U OaKTEpUaTIbHBIX KIETOK.

IlpakTnueckass padora «/3yyeHue MeETOJOB KIETOYHOM OHOJOTHUH
(xpomartorpadus, anexrpodopes, auddepeHmanLHoe IEeHTPUyrupoBaHue,
[1IIP)».

Tema 4. XumMuueckasi Opranu3anus KJIeTKH

XUMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTHI.
Bonma m €€ posib Kak pacTBOPHUTENA, pEareHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOpEryssinuu. MuHepaabHble BELIECTBAa KJIETKU, MX OHOJOrMyeckas
poJib. POJIb KATHOHOB ¥ AHUOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKH. buomornueckue mnoauMepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekyJbl. [lepBuunas
CTpyKTypa Oenka, mHenTuAHas CBsA3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEpPTUYHAs
cTtpyktypsl. Jlenarypauusi. CpoiictBa OenkoB. Krnaccudukanuss OenkoB.
buonoruueckue pynkuuu 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOTUCAXAPUIBIL.
O0mmii TIaH CTPOCHHS W (PUBUKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonornueckne GpyHKIIUN yriaeBOIOB.

Jlununpl. 'aapodunbHO-THApOdOOHBIE CBOMCTBa. Kitaccudukanys TUnuaoB.
Tpurnuuepunbl, ¢GocPoiunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUIUU
munuaoB. OOmme CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOTYTIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HyKIE€MHOBBIX KHUCIOT.
Hyxkneotunpl. Ilpunnun kommiementapHoctu. IlpaBuno UYapradda. CrpykTypa
JAHK — nBoiinas cniupans. MectoHaxoxaeHue u ouonorndeckue ¢pynkuuu JJHK.
Buner PHK. ®ynkiuun PHK B knetke.

Crpoenne Mousekysbl AT®. Makposprudyeckue cBsi3u B MoJekyie ATO.
buonorunueckue gpynkunn AT®D. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
kietrke. [pyeue mykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoowbl eenomuky, mpancKpunmoMuKy, npomeoMuKu.

CtpykTypHas OuoJyiorusi: OMOXUMUYECKHE U Ono(HU3ndecKre MCCIeTOBAHMS
cocTaBa U MPOCTPAHCTBEHHOW CTPYKTypbl OuoMonekyn. Mooeruposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYN U ux Komniekcos. Komnviomepuwiii ouzaun u
Opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHANO0208.

JdemoHcTpanumn

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

Huarpammel:  «PacrpeneneHne XUMHUYECKUX OJJEMEHTOB B HEXKHBOM
npupoze», «PacrnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr n cxembl: «llepuognmyeckas TabiauIla XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKYJbl BOJbI», «BelecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€IKOBON MOJEKYJb», «CTpoeHHE MOJIEKYJI
yriieBooB», «CTpoeHHe MOJIeKyd JHUNuAoB», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenune Monekysbl ATO».

O6opynoBanne: XMMHAYECKasl MOCyAa U 000pyT0BaHHE.

JlabopaTtopnasi pa6ota «O0Hapy)eHHE OEITKOB ¢ TTOMOIIBI0 KAaYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  pabora  «MccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue u QyHKUMHU KICTKH

Tumbel KIETOK: JyKapuoTHYecKas U Ipokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHAJIBHBIE 00pa30BaHUs KIETKH.



CtpoeHre mpoKapruoTHIECKOM KIeTKU. KiieTouHas cTeHka OakTepuii u apxei.
Oco0OeHHOCTH CTpPOEHUs TeTepOTPOPHON U aBTOTPOPHOM MPOKAPHUOTUUECKHUX
KJIETOK. MecTo U poJjib MPOKapUOT B OMOIIEHO3AX.

CrpoeHnue U (GyHKIIMOHUPOBaHUE AYKApUOTUYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKOu
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IIa3MaTHUYECKYI0 MEeMOpaHy: MacCHUBHBIN
(muddy3us, obneruéunass aud¢ys3us), aKTUBHBINA (IIEPBUUYHBIA M BTOPUUYHBIN
aKTUBHBIM TpaHcropT). llomynponuniaemocts MeMmOpanbl. PabGora Hatpwuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (daroruros3. Dk3omuTo3. Kierounas
creHka. CTpykTypa v QyHKIIMHU KJIETOYHON CTEHKU PacTeHH, rprOoB.

[uronna3zma. [{uro3omns. [{utockener. JIBuxkenune nuromniazmbl. OpraHoubl
kineTkd. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKH: SHAOIMJIa3MaTHYecKas CeTb
(BIIC), annapar I'onbaxku, JM30COMBI, UX CTpoeHHe M (yHKIMU. B3auMocBsa3b
OJIHOMEMOpaHHBIX OPTraHOMJOB KiIEeTKH. CTpoeHHEe TpaHyJsPHOTO PETHKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHyispHBIA)  SHAOIUIA3MATHYECKUN
petuxkynym. CekperopHast QpyHKus anmapata ['onbmku. Moougurkayus denkos 6
annapame [ onvoxcu. Copmuposka benxoe 6 annapame Ionvoicu. Tpancmopt
BEIIIECTB B KJIETKE. Bakyonu pacTutenbHbIX KiIeToK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJABl  KIETKH:  MUTOXOHJAPUM,  ILJIACTUJIBIL.
IIpoucxooicoenue mumoxonopuii u naacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue u (PyHKIMM MUTOXOHApUM W ruiactuia. IlepBudHbie,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  DYKApHOT.
XJI0pOIUIACTBI, XPOMOILIACTHI, JIEMKOIJIACTHI BHICIINX PACTEHUI.

HememOpannbie opranouasl kietkn CTpoeHune W GyHKIMH HeMeMOpaHHBIX
OpraHouJI0B KJIETKH. Pubocombi. Ilpomescymounvie Quramenmul.
MukpodunamMeHTbl. Axkmuuogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KICTKH.
AKxmuHo8ble KOMNOHEeHmMbl HeMbluleynblx Kiemok. MukpoTpyoouku. Kinerounbii
nentp. CTpoeHWe U JBWKEHHUE JKTYTHKOB U PECHUYEK. MUKpOTpyOOUKH
nuTorasMel. LleHtpuons. benku, accoyuuposamHvle ¢ MUKpo@uUIaMEHMAMU U
muxpompyboukamu. MomopHule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Mma, SAPBIIIKU, UX CTPOEHUE U
byHkiuu. SnepHblii OenKOBBIM MaTpukc. I[IpocTpaHCTBEHHOE PpacCHOJIOKEHUE
XpoMocoM B uHTep(ha3sHOM sape. dyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBL. Jlumamuka sdepHou o006010yKu 6 mumose. AoepHulil
mpancnopm.

Kinerounble BkimtoueHusi. CpaBHUTENIbHAS XapAKTEPUCTUKA KIIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn



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

Tabmupt u cxeMbl: «CTpoeHHE 3YKapUOTHYECKOM KieTKn», «CTpoeHue
KUBOTHOM  KiIeTkn», «CTpoeHHe  pacTUTENbHOM  KiIeTku», «CTpoeHue
MUTOXOHJIPUW», «S1po», « CTpoeHHEe TPOKAPUOTUYECKOMN KIIETKI.

OO0opynoBaHue: CBETOBOM MMKPOCKOI, MHKpOIpEnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUaIbHBIX KIETOK.

Jlabopatopnass pabGora «M3yueHue CTpPOEHHMSI KIETOK pa3IMYHBIX
OpPraHU3MOBY.

IIpakTueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MeMOpaHbBD».

JlabopaTtopnas pabora «lccienoBanue muasmonusa M JEIUIa3MOJIM3a B
pPaCTUTEIBHBIX KIETKaX).

IIpakTnyeckass  padora  «l/3yyeHue  JBWKEHHS  LUTOILIA3Mbl B
PaCTUTEIBHBIX KIETKaX».

Tema 6. O0OMeH BellecTB 1 MpeBpallleHUE JHEPTHH B KJIETKe

ACCUMUIISILIAS ¥ TUCCUMUIISILIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOGHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
nporeccax. JHepreruuyeckoe obecredeHne kietku: mnpeBpameHue ATD B
oOMeHHBIX mpoueccax. DepMEHTATUBHBIA XapaKTep pPEAKLUMl KIETOYHOIO
meTtabonusma. DEpMEHThl, MX CTPOEHHME, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. Otnnuusa ¢pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPBI. 3aBUCHMOCTh CKOPOCTH (PEpPMEHTATUBHBIX
peakiuii OT pa3IUYHBIX (PaKTOPOB.

IlepBuuHBIl CHHTE3 OpraHMyecKkux BemecTB B KkieTke. dortocuHTes.
AHOKCUceHHbIll U OKCcuceHHbll omocunmes y odaxmepui. Ceemocoouparoujue
nUSMeHmbl U NUSMEeHmbl PeakyuonHo20 yenmpa. Poab XJI0pomiacToB B mpoiiecce
¢orocunTeza. CretoBas u TeMHOBast $azbl. Pomoodvixanue, Cz.,, Cy. u CAM-munuvl
gdomocunmesa. 1IpoayKTUBHOCTh (PoTOCHHTE3a. BiusHuEe pa3nuuHbIX (aKTOpOB
Ha CKOpPOCTh (poTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuupyomue OaKTepuu, Kene300aKTepuu, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHble OpraHu3Mmbl. Buabl Opokenus. IIpomykTbl OpoxeHMs M UX
UCIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAuTEM OOJIC3HEH.

AspobHbie OpPTaHU3MBI. Orarbl YHEPrETUYECKOTO oOMeHa.
[TonroroBuTenbHbIN Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIIEHUE TJIFOKO3BI.

bronornueckoe okuciaeHue, WK KIETOYHOE JibIxaHue. Poinb MUTOXOHIpHIL B
nporueccax ouojoruueckoro okucieHud. Luknnueckue peakuuu. OKUCIUTEIBHOE
dochopmiupoBanue. Iuepeus membpannHo2o epaduenma npomonos. Cunmes



AT®: paboma npomonuou ATD-cunmaszwi. IlpeumyniecTBa a’poOHOTO IMyTH
oOMeHa BemecTB nepes aHadpOOHBIM. DP(HEKTUBHOCTH YIHEPTETHIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsr: JIxk. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenwsrapar, I Mutuem, I'. A. 3aBap3uH.

Tabmuip! u cxembl: «PoToCHHTE3Y, «DHEpreTudecKkuii oomen», «bruocunres
oenka», «Ctpoenue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYyAOBaHME IJII MPUTOTOBIICHHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGoparopnass  paGora «M3yyeHue  KaTaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WA KaTajlas3bl).

JlaGopaTtopnass pabora «U3yueHue (¢EepMEHTATUBHOTO paCILEIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi paGora «CpaBHeHue TiporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE MPOTIECCOB OPOKECHUSI M TBIXAHUSD .

Tema 7. HacsencrBenHasi nH(popMalnus U peajqusanus €€ B KIeTKe

Peakunn marpuuHoro cuHtesa. [IpMHIMIN KOMIUJIEMEHTAPHOCTU B PEAKLIMUAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW wHGopManuu. ['eHeTndeckui
KOI, ero cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAILIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckot knemxe. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B Guocunrese Genka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OouocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
MIPOKApUOT U DYKApUOT. Perynsnus akTUBHOCTM T€HOB y NpokKapuoT. ['mmoresa
onepoHa (®. XKaxob, XK. Mano). Mozrexynsapusie mexanuzmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
npolueccoB B kieTke. Kietounslii romeocras.

Bupycel — HekneTounsie HOpMBbI KU3HUA U O00HUraTHbie mapasutbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, pesepma3sa, unmezpasa.

Bupycubie 3aboneBanus yenoBeka, kuBOTHbIX, pactenuid. CIIN, COVID-
19, conmanbHbIe U METUIIMHCKUE MMPOOJIEMBI.

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



JdemoHcTpanumn

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

Tabmuubr u cxemsl: «buocunte3 Genkay, «l enernyeckuii Koa», «Bupyco,
«bakTepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEIIA BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuoasl u perymsiuus. Wutepdaza um muros.
Oco0OeHHOCTH TMpOIIecCOB, MpOTEKarMMX B uHTepdaze. IloaroroBka KIETKH K
nenenuto.  [IpecunTteTnyeckuii  (MMOCTMUTOTHUYECKWN),  CHUHTETUYECKHMH WU
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3BIL.

Marpnunbsii cunre3 JIHK — perumkanms. IIpunnunser penmmkanun JIHK:
KOMIUIEMEHTAPHOCTb,  MOJIYKOHCEPBATUBHBIM  CHHTE3, AaHTUIAPAJUIEIBHOCTD.
Mexanusm pernukanuu JTHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u
TeromMepaza. XpPOMOCOMHBIA Ha0Op KIETKM — KapuoTUIll. JIUTJIOWAHBIA W
rarionHblii  HaOopbl XpoMocoM. ['omonoruuynsie xpomocombl. [lonmoBbie
XPOMOCOMBL.

Henenue wimerku — wmutTo3. Craauu MHTO3a M MPOUCXOIAIIME B HHUX
nporeccel. Tunbel muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HadeHuUe
MHUTO34.

Perymsimua mutotrueckoro nukiia kietku. [Iporpammupyemas kiietouHas
rudesnb — anomnTos.

Knerounoe sapo, XpoMocombl, (PyHKIIMOHANbHAs TE€HOMUKA. Mexanusmuol
npoaughepayuu, ougpgpepenyuposku, cmaperus u eubenu kiemokx. «llugposas
KlemKay» — Ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmuubr u cxembl: «KW3HEHHBIA UK KIETKW», «Murtos», «CtpoeHue
xpomocomy, «Pemmkarusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MUTO3 B KJIETKax
KOPEIIIKA JTyKay.

JlaGopaTopnass  padora  «/3yyeHue  XpoOMOCOM  Ha  TOTOBBIX
MHKpPOITpENapaTax».

JlabopaTtopnasi pabora «HabnroneHue MUTO3a B KJIETKaX KOHYMKA KOpEUIKa
JyKa (Ha TOTOBBIX MUKpOTMperapaTax ).

Tema 9. CTpoeHue u (pyHKUMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPTraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUSI U JKU3HEACSTENIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, APYTHE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anmocCBsA3bp 4acTell MHOIOKJIETOYHOrO OpraHu3ma. T[KaHHW, OpraHbl M
cucteMbl opraoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAs, TMPOBOASAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
GyHKIUH 1 pacrooKeHHs TKaHEeH B opraHax pacTeHUM.

TKaHM KUBOTHBIX M YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIUATEIUAJIbHAS,
COCIMHUTENbHAsA, MbllIeuHas, HepBHas. OCOOCHHOCTH CTpoeHUs, (QYHKUUN Hu
pacIooKEHUsI TKAaHEN B OPraHax KUBOTHBIX U YEJIOBEKA.

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

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbli M BHyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBr>keHue  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PeCHHYHOE. J[BH)KEHHME MHOTOKJIETOUHBIX PAaCTEHUIL:
TPONU3MBl M HACTHM. JIBM)KEHHME MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlormomieHue BOIBI, YIVIEKHCIOrO rasa H
MUHEPAJIBHBIX BELIECTB pacTeHUAMH. lIuTaHue >KMBOTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIETOYHOE MNHILeBapeHue. [luTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTIENbI
NUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kene3bl. IlnmeBapurenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. J[pixanue pacteHuid. [{pixanue sxuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe apixanue. /[pixarenbHasi HOBEPXHOCTD.
XKabepuoe u néroynoe npixanue. [IpixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX JKUBOTHBIX.
JpixarenbHasi cUCTEMA YeENOBEKa. MeEXaHW3M BEHTWIALMU JIETKUX Yy NOTUL U
MJIEKOMUTAIOMUX. Perysiius apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropr BemecTB y JKMBOTHBIX. KpoBEHOCHas cucrteMa u €€ Oprassl.
KpoBeHocHass cucremMa ITO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepaue,
KPOBEHOCHBIE cOCyZbl M KpoBb. Kpyrum KkpoBooOpaiieHusi. IBOJIIOIMOHHbBIE
YCJIOXKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBbI TTO3BOHOUYHBIX >KMBOTHBIX. PaboTa
cepaua v €€ peryJisiums.

Beigenenne y opranumsmoB. Beinenenue y pacrenud. Beraenenwe y
KUBOTHBIX. CoOKpaTuTenbHble Bakyoiau. Opranbl BblaesieHus. DOuipTpanus,
CeKpelurs U 00paTHOE BCAChIBAHUE KaK MEXaHU3Mbl PaOOTHI OPraHOB BbIIEICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBICIMTENBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHne u (yHKIIMOHUPOBAHHE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuil M UUCTHI MNPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX pacTEHUMU.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. DUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M HX HPOU3BOJHEIE.
3amuTa opranu3ma ot Oosnesnel. iMMmyHHas cuctema yenoBeka. Kietounslii u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIN W TPUOOPETEHHBIM creruduuecKui
UMMYHHUTET. Teopusi KjIoHaIbHO-celeKTuBHOTO uMMyHuTera (I1. Dpmux, ®. M.
bepuet, C. Tonerara). BocnayiutesnbHble OTBETHI OPTraHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Paznpaxumocts W perynsauus |y  OpraHusmMoB. Pasapaxumocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PazmpaxuMocTe ©  peryisuus y
pacteHuii. PocToBble BemecTBa U UX 3HaYCHUE.

HepBuas cucrema u pednexrtopHas peryisuus y >XUBOTHbIX. HepsHas
cucTeEMa U €€ OTHENbl. DBOJIOLMOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y JKUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX XKUBOTHBIX. Pedekc u
pednekropHas ayra. besycioBHbie U yCIOBHbBIE PE(IICKCHI.

['ymopanpHas peryisiuus U 3HAOKPUHHAs CHUCTEMA JKUBOTHBIX M YEJOBEKA.
JKenespl OSHOOKPMHHONM CHUCTEMBI M KX TOPMOHBI. JleHCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHON W SHIOKPMHHON cucteM. [unortanamo-runoduzapHas
cucrema.

JdeMoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmumpl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «llpocreiimmey», «Opranbl LBETKOBBIX PACTEHHI,
«CucremMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHe cTels,
«CtpoeHue NUCTOBOM MIACTUHKN», «TKaHW >KUBOTHBIX», «CKEJEeT YeJIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MpleuHas CUCTEMA,
«BpraenurenbHas cuctemMa», «OHIOKPUHHAS cHCTEMa», «CTpOEHHE MBIIIIBD,
«AmmyHnurer»,  «KumeunononoctHele», «Cxema  NHUTaHUS  PACTECHUI»,
«KpoBEHOCHBIE CHCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIPBD»,
«Ctpoenue minaHapum», «BHyTpeHHee cTpoeHue M0kAeBOro 4epBs», «HepBHas
cuctreMa poio», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nrtuny, «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opynoBaHne: CBETOBOM MHUKPOCKOI, MHKPOIPENapaThl OJHOKICTOYHBIX
OpraHu3MOB, MHKpOINpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, WTJIOKOXHUX, XKUBBIE 3K3EMIUTIPhl KOMHATHBIX PACTEHUH, repdbapun
pacTeHWil pa3HbIX OTACJOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
obopyaoBaHue IS IEMOHCTPAIIMU TTIOYBEHHOTO U BO3IYIITHOTO MUTAHUS PACTCHUA,
pacileruieHus Kpaxmana U 0eJKoB Moj AeicTBUEM (hepMEHTOB, 000pyAOBaHUE IS
JIEMOHCTpPALMU OIIBITOB 10 M3MEPECHUIO KU3HEHHOU EMKOCTU JIETKUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «l3ydyeHue TKaHEel pacCTCHUI.

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUS.

Tema 10. Pa3mHoKeHne ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUS OpraHuM3MoB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
nmoysioBoe. Buael  Oecronoro  pa3MHOKEHHUS: TMOYKOBAHHWE,  CIIOPYJISIUSA,
dparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxkenue. IlonoBbie KIeTkH, Wau rametol. Meiio3. Craauu
Mmeiio3a. [loBenenune xpomocom B Meio3e. Kpoccuurosep. buomornyeckuii CMbIC
M€03a M II0JOBOro Ipouecca. MelWo3 M €ro Mecrto B JKMU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['amerorenes y :KuBOTHBIX. [10JI0BBIE KEIE3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorene3. CTpoeHue
MTOJIOBBIX KJIETOK.

OmogoTBOpeHHe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObI
OIUIOJIOTBOPEHUSA: HapyKHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHUS — HayKa
0 Pa3BUTHUU OPTraHU3MOB. Mopgozenez — 00Ha U3 21agHbIX NPOOIIEM IMOPUOTOCUL.
Konyenyuss mopgocenoe u moodenu mopgoeenesa. Craguum >MOpHOreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenwe. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposanrnoe Opoonenue. bnacmyna, munoi
onacmyn. OCOOCHHOCTH NPOOJICHUS MIICKONMUTAIONIUX. 3apOJIbIINICBbIC JIMCTKU
(ractpymsnus). 3akiiajika OpraHoB M TKaHEH U3 3apo/IbIIIEBBIX JTUCTKOB. B3auMHoe
BIIMSIHUE dYacTed pa3BUBAIOLICTOCS 3apojbliia (dMOpHUOHANBHAS WHIYKIIHS).
3akiagka IUIaHA CTPOCHUSI JKMBOTHOTO KaK  PE3yJbTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUI TEHOB. BrnusHue Ha >MOpHOHATBHOE pa3BUTHE PaA3TIUYHBIX
(haKTOpOB OKPYIKAIOIICH CPE/Ibl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBIA Tiepuoa. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOe 3HAaYE€HHE MPSMOr0 W HEMPSIMOTO



pa3BUTHS, UX PACHpPOCTpPAHEHHE B mpupoje. Tumbl pocta XKUBOTHBIX. DaKTOPHI
peryJfluu pocTa )KUBOTHBIX U uenoBeka. CTaauu mocTIMOPHOHATIBHOTO Pa3BUTHS
y )KMBOTHBIX U yenoBeka. [leprnoipl oHTOreHes3a yemnoseka. CTapeHue U CMEPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasmHoxeHnune u pasButue pacteHui. ['amerodut m cmopodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. OOpa3oBaHue cmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE  PACTUTEIbHBIX
OpraHu3MoB. /|BOiHOE OIIOAOTBOPEHHE Y IIBETKOBBLIX pacTeHuil. O0pazoBaHue u
pa3BUTHE CEMEHU.

MexaHnu3MBbl peTyIsiiA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsi: C. I'. Hapammn, X. HInemas.

Tabmuubr u cxeMmbl: «BereratuBHoe pasMHOxeHue», «Tumbl Oecrosioro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE 3BIJICHBDY,
«PazMHOXeHUE ruApb, «Meio3», «XpomocoMbl», «['amerorenes», «CtpoeHue
SUIEKIETKA U cHepMaro3on]a», «OCHOBHBIE cTaauu OHTOreHe3a», «llpsmoe u
HenpsiMoe pa3Butue», «Pa3Butme wmaiickoro xyka», «Pa3Butue capaHum»,
«Pa3zButne nATymKw», «JIBOMHOE OIUIOJNOTBOPEHUE Y UBETKOBBIX PACTCHUN,
«CTpoeHue ceMsiH OHOJOJBHBIX U JBYIOJbHBIX PacTEHUI», « KU3HEHHBIN ITUKII
MOPCKOM  KamycTbDy, <«OKM3HEHHBIM UMK MXa», <« KHW3HEHHBIM  IUKI
ManoOpOTHUKA», « KU3HEHHBINA LIUKJI COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK Hu
CIIEpPMATO30UI0B, MOJENb «L{MKII pa3BUTHS JIATYLIKID.

JlabopaTopHasi padora «/3ydyeHne CTpOEHHs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax».

IIpakTnyeckass padora «BbIsABIEHHE TNPU3HAKOB CXOJCTBA 3apOAbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHINUX
pacTeHUu».

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

Hcropust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. Pabotsr I
Menpens, I'. ne ®puza, T. Moprana. Poinp 0T€UECTBEHHBIX YUEHBIX B PAa3BUTUHU
renetuku. Padoter H. K. KonerioBa, H. 1. BaBuniosa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTASI JIMHUS, THOPHUIbI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOABl  TE€HETHUKU:  THOPHIOJIOTMYECKUN,  LMTOJOTMYECKHUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Kosbsios, H. 1.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuip! u cxeMbl: «MeTo bl TeHETUKIY, «CXEeMBbI CKPEILIUBAHUSD).

Jlabopatopuass pabora «Jlpozoduna Kak OOBEKT TI'€HETUYECKHX
HUCCIIEI0OBaHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpenuBanue. llepBoiii 3axkon Mennenss — 3aKoH
ennHooOpa3usi THOpUI0B nepBoro nokosjeHus. [lpasuno nomuaupoBanus. Bropoit
3aKOH MeHnens — 3aKOH paculeuieHusT NpU3HaKoB. L[uTonornueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unore3a 4MCTOThI raMer.

AHanusupytonee ckpenBanue. [IpoMexyTouHbI XapakTep HaclleJOBaHUS.
Pacmienienne npu3HaKoB MPY HETIOJIHOM JOMUHUPOBAHHH.

Jurubpunnoe ckpeuBanue. Tpetnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HacJeloOBaHMUs ~ Tpu3HakoB.  [luTomornueckue  OCHOBBI  JTUTHOPUIHOTO
CKpEILIMBAHUS.

Cueruiennoe HacneaoBanue npusHakoB. Pabotsl T. Moprana. CuemnieHHoe
HACJICJOBAHUE T'€HOB, HAPYILICHHUE CLEIUIEHUS MEXIAy TIe€HaMH. XPOMOCOMHAas
TEOPUS HACIIEACTBEHHOCTH.

['eneTuka nosa. XpoOMOCOMHBIM MEXAHU3M OIpPEAECIEHUs mona. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M TreTeporaMmeTHbI moj. ['eHernueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBanne pru3HaKoB, CUENIEHHBIX C MOJIOM.

['eroTun kak nenocTHas cucrema. [lnenorponns — MHOKECTBEHHOE AEHUCTBHE
reHa. MHOXECTBEHHBIN aiIenu3M. B3auMoIencTBUe HEAIEIbHBIX TI'€HOB.
Kommnementapuocts. Onucras. [Toamumepus.

['eHeTMYECKMI KOHTPOJIb PA3BUTHUS PACTEHUM, XUBOTHBIX M YEJIOBEKA, a
TakkKe (U3MOJIOTMYECKUX TPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIIHI.
['eHeTnyeckne MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3SIMH
— Tapa3uT» U «XO3IMH — MHUKpOOHOM». ['eHeTmyeckue acneKkTbl KOHTPOJS U
M3MEHEHUS HACJIeICTBEHHOW MH(OpPMAIIMU B TOKOJICHUX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsl: «llepBbiit 1 BTOpo# 3aKoHbI MeHnaens», « Tpetuil 3akoH
Menpens», «AHanIM3upyrouee ckpenuBanue», «HemosHoe TOMHUHHpPOBAHHUEY,
«CuernsieHHOE Hacle/loBaHWe MPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,



«Kapuotun uenoseka», «Kapuotun gposzodunsy, «Kapuotum nTUIBD,
«MHOX€eCTBEHHBIN ajljIenu3My, «B3auMoaencTBue T€HOBY.

O6opynoBaHue: MoOJeNb AN JEMOHCTpAallMM 3aKOHOB E€AMHOOOpasus
rUOpUJIOB TIEPBOTO TMOKOJEHUS W pAacCHICIUIEHUs MPU3HAKOB, MOJENb s
JEMOHCTPAllMM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb IS
JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUSA NPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpozodumnay.

IIpakTuueckass paGora «l3yyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUA Y AP030(UITBD».

IIpakTuueckass  padora  «M3yueHue  pe3ynbTaTOB  JUTHOPUTHOTO
CKPEILMBAHUSA Y TPO30(DUIIBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpOBaHMHM (PeHOTHUIIA.
M3MeHunBOCTh MpHU3HAKOB. KaueCTBEHHbIE M KOJWYECTBEHHbIE NMPU3HAKU. Buapl
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACIIEACTBEHHAS.

MopudukanronHas W3MEHYMBOCTh. Ponb  cpembl B (OpMHpPOBAHUU
MoaudukanMoHHOM M3MeH4YnBocTH. Hopma peakuuu mnpusHaka. BapuannoHHBIN
pan u BapuanmonHas kpuBas (B. HMoranncen). CpoiicTBa MOJIU(PUKAITMOHHOM
U3MEHYUBOCTH.

['eHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, My TAIlHOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TMOJIOBOM TMpolLecC — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTH B CO3/IaHUU
T€HEeTHYECKOr0 pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyTtanuoHHass W3MEHYMBOCTh. BHIbl MyTalnuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUUPOBAHHBIE MyTalMU. SaepHble WU
HuToIIa3MaTuyeckue mMyrtauud. CoMaTUYeCcKUe U MOJOBble MyTauud. [IpuunHbI
BO3HUMKHOBEHUs MyTanuil. MyTareHol M HX BIHSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTM MYTAaLMOHHOIO Ipolecca. 3aKOH TOMOJIOTMYECKHX PSIOB B
HacnencTeeHHo m3meHunBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HACJICACTBEHHOCTD.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 6
HAc1e008aHuU U U3MEHYUBOCMU YeHOMUNUYECKUX NPUSHAKOB Y OP2AHUSMOS.

JdemoHcTpanumn

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

Tabmuubr u  cxembl: «Buabsl u3meHunBocTH», «MoaudukanuoHHas
U3MEHYUBOCTbBY, «KombOunaTtuBHas U3MEHYUBOCTHY, «Merosy,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTamuii».



ObopynoBaHue: *KUBbIE U TepOApHBIE HK3EMIUIIPHl KOMHATHBIX PACTCHHIA,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUIHBIMHA BHIAMH H3MEHUYHUBOCTH.

JlabopaTtopHas pabdora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. [locTpoeHue BapualMOHHOTO psiia H
BapUALMOHHON KPUBOWY.

IIpakTuyeckas padora «Mytauuu y J1po3odunasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun yenoBeka. MexayHapoaHas nporpaMMa MCCIENOBaHUS Te€HOMaA
4yenoBeka.  MeToabl  M3y4Y€HHsT TEHETMKM  YEeJOBEKAa: TIE€HEAIOTMYECKHM,
OJIM3HETIOBBIH, HUTOT€HETUYECKUM, MOIYJIALIUOHHO-CTaTUCTUYECKUN,
MOJIEKYJIIPHO-TE€HETUYECKHM. CoBpeMeHHOE ONpENIEIICHHE TE€HOTHUIIA!
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HaciencTBeHHbIE 3a00JIeBaHUS YelIOBEeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3Hu uyenoBeKka. bone3sHM ¢ HACIEACTBEHHOW MPEapacloiokKEHHOCTHIO.
3HayeHuEe MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUN U JICUEHUH T€HETUYECKHUX
3a0o0sieBaHUN 4YesoBeka. MeauKo-reHeTHUeCKOe KOHCYJIbTUpoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TE€HETHYECKOTO Tpy3a». JTUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKA K
buznyecKkoMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpYy»Karouieil cpenbl. ['enernueckas
IIPEAPACTIOIOKEHHOCTD YEJIOBEKA K MTaTOJIOTHUSIM.

JdeMoHcTpanuu

Tabmuubl u cxembl: «Kapuotun venoBeka», «MeToJlbl U3yYEHHUS] TE€HETUKHU
yesioBeKay, «I'eHeTnueckue 3a001€BaHMsI YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIU3 POAOCIOBHO.

Tema 15. Cesntekuusi OpraHu3zMoB

JlomecTuKkanust W CEJIEKUUs. 3apOKACHUE CEJNEKIUMU U JOMECTUKAIUU.
Yuenue H. U. BaBmioBa o IleHTpax mNpOWCXOXKACHUS €W MHOTO00pa3us
KYyJbTYPHBIX pacTeHui. Ponp cenekuuy B CO3MaHMM COPTOB PACTEHHHM M ITOPOJ
#uBOTHBIX. CopT, mnopoaa, IITaMM. 3aKOH TIOMOJIOTHYECKHX pSJIOB B
HaciaeACcTBeHHOM wu3MeHuuMBocth H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIITMOHHOM paOOThI.

MeTtoapl ceneKIMOHHOW paboThl. VICKyCcCTBEHHBIM OTOOp: MacCOBBIA H
VIH/IUBU1Y AJIbHBIN. DTamnel KOMOMHAIIMOHHON CCJICKIIUU. HUcnbrranue
IpoU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TE€HOTUIY C TOMONIBIO OIEHKU
dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITy ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ]  CEJEKIMOHHOM  paboThl.
PannanmoHHbIM 1 XUMMYECKUA MyTareHe3 Kak HCTOYHUK MYTAlUi y KyJIbTYPHBIX



¢opm opranusmoB. Mcmonb30BaHHE TEHOMHOTO PENAKTHPOBAHUS M METOJIOB
pexomOuHaHTHRIX JIHK 17151 momydennst iCX0AHOTO MaTepurana s CEeJICKIINH.

[Tonyuenue MOJIUTIIIOU]IOB. BuytpusunoBas rHOpUIN3aIINS.
bnu3kopoACcTBEHHOE — CKpeluMBaHue, Wik  UHOpuaAuHr.  HeponctBenHoe
CKpeluuBaHue, win aytopuauHr. ['ereposuc u ero npuuuHbl. Hcnonab3oBaHue
rerepo3uca B ceneknuu. OtnanénHas ruGpuauszanus. [Ipeogonenue Oecruionus
MEXBUIOBBIX THOPUTOB. JIOCTHKEHUS CEJICKIIUNA PACTCHUHN U )KUBOTHBIX. « 3e1éHas
DeBONOYUAY.

CoxpaHeHre U M3yYeHUE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYEH IS CO3JaHUsl  HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbBTYp. J3yuenue, coxpawenue u  yYnpasieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yenax YIVHUeHUs CYyueCmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOoM 4Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008aAHULL
nepeoosvix uoetli U NepcneKmuGHbIX MEexXHOI02UM.

JdemoHcTpanumn

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

Tabnuibl U cxembl: «LleHTpbI TPOUCXOXKIECHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHOW H3MEHUYHMBOCTHY,
«Metonpl cenexmumy, «OtnanéuHas rudbpuauzanus», «MyTareHesy.

JlabopaTopHasi padora «/3yueHne cOpTOB KyJbTyPHBIX PACTEHUNA U MTOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yyeHrne METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHD».

JKckypcusi «OCHOBHBIE METOABI M JOCTHXKEHUSI CEJICKIMU PACTCHUN U
YKUBOTHBIX (Ha CEJIEKIITUOHHYO CTaHILIMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SMCTBO, B J1a00OpaTopuio
arpOyHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHosiorust U CHHTETHYECKAasA OMOJIOTHS

OOBEKThI, MCTHOJB3yEeMble B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYPBI, MUKPOOPTAaHU3MBI, 170:¢ XapaKTEPUCTUKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIOOMEeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOAenne. MukpoOuonornyeckuii cuHte3. OOBEKTbl MHKPOOHMOJOTHYECKUX
texHoJsoruid. [Ipon3BoACTBO O€Ka, aMUHOKHUCIOT U BATAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJYYEHUsI OPTraHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX He BCTpEUAroIrecs B IPUPOie OMOCUHTETUUECKUE Ty TH.



Kierounasa unxeHepus. MeTonbl KyJlbTypbl KJIETOK M TKaHEW PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss W COMaTHUECKH
smOpuoreHe3. lcnonpb30BaHWE TaruIOWIOB B CeJICKIUU pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumei. Hcnonvsosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 Meouyune. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKuus
SMIEKIETOK U KIIOHUPOBAHHUE KUBOTHBIX. METOJ TpaHCIIAHTALUU SIEp KIETOK.
Texnonozuu 0300po8ens, KYIbMUGUpPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMOCOMHasi W Te€HHasg WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOouHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss M NEPCHEKTUBBl  XPOMOCOMHOM W TI'€HHOWM  HH)KCHEPHM.
DKOJOTrHYECKHE U AITUUECKHUE TPOOIIEMbI T€HHOM WHKEHEPHUH.

Menuuuackue 6uorexnonoruu. [loctrenomuas nudposas meaunuHa. [TLP-
JMAarHocTuka. MeTa0OJOMHBIN aHalu3, TEHOUEHTPUYECKUH aHajau3 MpoTeoMa
YeJoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHoOJIb30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepamust paka. 3D-OuommkeHepust ansg  pa3pabOTKu
(GyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/IaHWs KOMILIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OWMONMPUHTHUHra U ckadhoauHTa
JUISL PELICHUS 3a/1a4 IEPCOHAM3UPOBAHHON MEIULIMHBI.

Co3naHne BEKTOPHBIX BaKIMH C IENbl0 oOecredeHus: KOMOMHMPOBAHHON
3anThl OT Bo3Oynuteneir OPBU, ycraHoBieHHME MOJIEKYJISIPHBIX MEXaHHU3MOB
dbynkunonupoanusi PHK-congepkamux BUpYCOB, BBI3BIBAIOMIMX OCOOO OIMACHbBIE
3a00J1€BaHuUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmumpt u cxemsl: «lcnoap30BaHne MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IPOU3BOACTBEY, «KieTouHas nHkeHepus», «I'eHHass HHXKEHEepUs».

JlabopaTtopHnas pa6ora «3yyeHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHrne MOJOYHOKUCIBIX TPOAYKTOBY.

JKcKypceusi «bUOTEXHONOTHMA — BaKHEWIasi MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHIECKOE MPOU3BOICTBO)Y.

11 KJTACC

Tema 1. 3apo:kaeHue um pasBUTHE IBOJIONHMOHHBIX NpPEACTABJICHHMN B
ounoJsioruu

OpomonmoHHas teopus Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas aestenpbHocTh Y. /apBuna.

JIBrKy11MEe CHUITbI 3BOTIOLMH BUAOB 110 Y. JlapBUHY (BBICOKasi NHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHM3MOB, HACJIEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYILLIECTBOBaHUE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunternueckor Tteopuu sBoonmu (CTD). HedTpanbhas
Teopust dBomonuu. CoBpeMEHHass JBOJIONMOHHAS  Owojorus. 3HAYCHUE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnein, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Krosoe, Y. lapBun, C. C. YerBepukosn, 1. U. llImansraysen, Jx. Xonnein, 1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (no K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm (popMupoBaHuUs
npucnocoOsieHnii 'y pacteHuii u kuBOTHbIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nytemecTtBus Y. Jlapsunay, «Haxonku Y. {apBunay, «@opmbl 00pbObI
3a cymectBoBaHuey, «lloponbr romy6eit», «Muoroobpasue KyJabTypHBIX (GopM
KammycThl», «[1opoapl JOMAIIHUX KUBOTHBIX», «CxemMa 00pa3oBaHUsl HOBBIX BUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIECHUS [ABWXKYILIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUN.

Tema 2. Mukpo3BoIOUMS U €€ pe3yJIbTAThI

[TonmynAuus KaKk 3eMeHTapHas eIUHHIA 3BOJIOLUU. COBpEMEHHBIE METOMbI
OIICHKM TE€HETHYECKOro pa3zHooOpa3usi W CTPYKTypbl momyisuui. M3MeHeHue
reHooHJa TOMyJSMKA KaK DJIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaiiuGepra.

DOnemeHTapHble (AKTOPHI (IBWIKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIN
nporiecc. KoMOuHaThBHass U3MEHUMBOCTh. Jlpeld TreHoB — ciydaiiHbIe
HEHAIpaBJCHHbIE W3MEHEHHs 4YacToT aiened B nonynauusx. Oddext
ocHoBatend. JIpgexm Oymwvirouno2o eopaviuwika. CHudCeHue 2eHemuuecKko2o
pasHoobpazus: npuuunsbl u cieocmeus. llpossenenue s¢hgpexma Opetigpa 2enos 8
oonbwiux U manelx  nonyaayuax.  Murpamun.  M30msM0us  mOmyJsSui:
reorpaguyeckas (IpoCTpaHCTBEHHAs ), OMoJIoTuYecKas (pEenpoyKTUBHAS).

EcrectBennbiii oTOOp — HampaBisoomui (HakTop SBOIOIUUA. DOPMBI
€CTECTBEHHOTO  OTOOpa:  JBMXKYLIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUN
(mm3pyntuBHbii). [lonoBoit or6op. Bo3HUKHOBEHHE U HBOJIOLHKSA COLHAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0GIeHHOCTh  OpraHU3MOB  KaK  pe3yjbTaT  MHUKPOIBOIIOLUU.
Bo3nukHoBenne — mpucrnocoOiieHuid y  opraHusmoB.  Apomopdo3zsl U
uanoagantauuu. [Ipumepsl npucnocobieHuil y opranu3mMoB: MOp(hOIOruuecKue,
¢uznonornueckue,  OumoxumMuyeckue,  moBeneHdeckue.  OTHOCHUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykTypa. BuumooOpazoBaHue Kak pe3yJibTaT
MUKpOsBoOIMU. M3omsmus — kimoueBodd (aktop BugooOpazoBanud. [lytu u
CIIOCOOBI BUI000pa30BaHUS AJJTOTIAaTPUIECKOE (reorpaduueckoe),



CHMIIATPUYECKOE (3KOI0TUYECKOE), «MTHOBEHHOE» (mosUIUIOnIU3anus,
rubpuanzans). JJIMTenbHOCTh 3BOIIOIMOHHBIX TPOLECCOB.

Mexanu3mbl HOpMUPOBAHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHOM OWONOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHusi Ouopa3zHooOpazusi. MUKPOIBOIIOLUMS M KOIBOJIOLMS Mapa3uTOB U UX
x03s51eB. Mexanu3mbl (POPMUPOBAHMS YCTOMUMBOCTH K aHTUOMOTUKAM U CIIOCOOBI
O0pBOBI C HEH.

JdeMoHcTpanuu

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

Tabmuubl 1 cxembl: «MyTalMOHHAs HW3MEHYUBOCThHY, «llomymnsiuonHas
CTpyKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «IBmxkyime
CHJIBI 3BOJIIOLUNY, «IKOJIOTHYECKasi M30JSALUS MOMYJSIUI CeBaHCKOU (openny,
«l'eorpaduueckass UM30IAUMA  JIMCTBEHHUIIBI CHUOUPCKOW U JIMCTBEHHUIIBI
naypcKoin», «llomymanruoHHbIE BOJHBI YUCIEHHOCTH XUIIIHUKOB U KEPTB», «Cxema
NEHCTBUSL ecTeCTBEHHOro otbopa», «Dopmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«HpycTpuanbsHell MenaHu3M», «KuBble uckomaemeie», «[IokpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka YKUBOTHBIX),
«Duznonornueckue anantanuny, «lIprucnocoOJeHHOCTh OpraHu3MoB U €€
OTHOCUTENBHOCTHY, «Kpurepuu Buna», «Buabl-aBoitHukn», «CTpyKTypa BUIa B
npupoze», «Crnocobbl BumooOpa3zoBanus», «leorpaduueckoe BUI000pa30BaHUE
TPEX BHUIOB JaHJBIILIEHY», «DKOJOTUYECKOE BHI000pa30BaHHE BUAOB CHHHUILD,
«ITonumounasl pactreHuit», «KamycTHo-peneunblii THOPUIY.

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uy4eJia MTHIL U
3BEpeil ¢ mpuMepaMu pa3IMYHBIX NPHUCHOCOOJICHM, 4Yydesla NTUI U 3Bepe
pa3HBIX BHJOB, TepOapu pacTeHWH OJM3KUX BHUAOB, O0OpPA30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi padora «BbisiBIeHHE HW3MEHUYMBOCTH Yy 0CO0€H OJHOTO
BUJID.

JlabopaTtopnass  padora  «lIpucmocobneHus  opraHusmMOB U HX
OTHOCHUTEIbHAS 11€JIECO00Pa3HOCTH.

JlaGopaTtopnas paGora «CpaBHeHHE BHUJOB MO MOP(}OIOTHUECKOMY
KPUTEPHIO».

Tema 3. Makpo3BoJIIOLMS U €€ Pe3yJibTAThI

Meroabsl HM3y4eHHS MaKpoO3BOIMIOUMHU. [laJIEOHTOIOrMYECKHE  METOAbI
u3yueHus oHBomouud. llepexogHsie ¢GopMbl W (PUIOTCHETUYECKUE  PSAIBI
OpPraHU3MOB.

buoreorpaduyeckue metonbl u3yueHus sBojiouuu. CpaBHeHue ¢GJopel U
dbayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue ob6mactu 3emnu. Bupbi-
DHAEMUKHU U PEJIUKTHIL.



DOMOPHOJIOTHYECKHE W CPABHUTEIBHO-MOP(POIOTHUECKHE METObI U3YYCHUS
’BOIONMM. ['eHeTHueckue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a U MOSIBJICHUSA
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OPraHbl.
PynuMeHnTtapubsle  opraHbl W aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTUYEeCKME  METOJbl  M3YyYEHUs]  SBOJIIOLUU.
['omonoruunsie TeHbl. COBpEMEHHBIE METOIBI MOCTPOSHUS (HUIOTEHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTalluX U 3BOJIIOLIUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOMIONUU. [IpuHyun cmenvl QyHKYUlL.
HeoOpatumocTs 3BoJonMK. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIMH.

JdemoHcTpanumn

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

Tabnuubl U cxembl: «OUIOTEHETUUECKUN DSl JIOMIAIN», « APXEONTEPUKCY,
«3Bepo3yobie  smiepb»,  «Creromedansy,  «Punnodputey,  «CeMeHHbIE
nanopoTHUkw», «buoreorpapuueckue 30HB 3eMian», «Jlpeiid KOHTUHEHTOBY,
«PemukTery, «HavanmpHble cTaguy 3MOPUOHAIBHOTO PAa3BUTHSA TMO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHbDy, «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0Opbl 4YEJIOBEKa MW INIUMIAaH3e», «l JaBHbIE
HaIpaBJICHUS IBOIOIUNY, «OOIIHME 3aKOHOMEPHOCTH IBOJTFOITUN.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAaeMbIX OCTAaTKOB
OPraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne u pa3BuTHe *KU3HU HA 3emuie

Hayunpie tHmoTe3sl TPOUCXOXKIECHUS KU3HM Ha 3emie. AOWoreHes u
nancnepmusi. JJoHay4yHble TMPEACTABICHUS O 3aPOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOAHHOTO CaMO3apOXKICHUS )KU3HU U €€ onpoBepkeHue onbiTamu .
Penu, JI. Cnasnanuanm, JI. I[Tactepa. [IponcxoxkaeHue xu3HU 1 aCTPOOUOIIOTHS.

OcCHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [Imanerapuas
(reomoruueckas) SBOJIONUSA. XHMHYECKas »dBOJIONUSA. AOHOTEHHBIH CHHTE3
opraHnueckux BemectB u3 Heopranudeckux. Ombir C. Mumnepa u I'. HOpu.
OOpaszoBanue mnoiauMepoB U3 MoHoMmepoB. KoarepBatHas rumoteza A. .
Onapuna, runore3a nepBuyHoro oyiapoHa Jlx. XomnaeitHa, reHeTUUecKasi TunoTe3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumoreza «mupa PHK» V. T'unbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

HUctopus 3emnn U meroApl €€ wu3zyyeHus. lckomaeMble OpraHUYECKHe
octaTku. ['eoxpoHonorus u e€ w™eroAbl. OTHocuTeNnbHAas W aOCOIIOTHAs
reoXpOHOJIOrus. [ €0OXpOHOJIOrnYecKast MKajaa: 30HbI, 3pbl, IEPUOJIBI, STOXHU.



HavanpHble sTambel opranudeckou 3Bosirounu. [losiBiieHME W 3BOJIOLIHS
MEPBBIX KJIETOK. DBOMIONUA MeTaboim3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKM KaK aHAJIOT MEPBBIX HA 3eMJje COOOIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.

[Tpoucxoxaenue 3ykapuoT (CuMOMOreHe3). IBOIOIMOHHOE MPOUCXOKIECHUE
BUPYCOB. [IpoucxoxkneHne MHOTOKJIETOUYHBIX OPraHM3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PyII MHOTOKJIETOUYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICIIUX pacTeHUH. OCHOBHBIE apOMOPGO3bI
pactenur. Beixon pactenuit Ha cymry. [losiBieHHE CHOpPOBBIX pPACTEHUHA W
3aBoeBaHME UMM cymd. CeMeHHble pacTeHus. [IpOMCXOXKIEHHE IBETKOBBIX
pPaCcTCHUM.

OCHOBHBIE 3Talbl SBOJIONHUH >KABOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. KM3HBb B BOAE. DBOIIOLHUS [TO3BOHOYHBIX.
[Ipoucxoxaenue ampuodbuii u pentunuil. IlpoucxoxneHve MIECKONUTAIOMIUX U
ntutl. [lpunnun xmoueBoro apomopdosa. OcBoeHHE OECMO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emMje IO dpaM U MEpUOJAM: apXeu, MPOTEpPO30M,
najgeo3oM, Me3030M, KkaWHo3zou. OOmas XapakTepucThka KiIuMmaTta U
reojorudyeckux npoueccoB. [losiBiieHME W pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro yCJIOBHS U BIUSIHAE HA TA30BbIN COCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHHUSI — JKOJIOTMYECKHE KPU3KUCHI Ipouutoro. IIpuunuel u
CJEACTBUSI MAacCOBbIX BbIMHpaHHIl. COBPEMEHHBIN SKOJOTHYECKUNA KPHU3HC, €r0
ocobenHocTtH. [Ipobiema coxpaneHus 6nopazHooOpas3us Ha 3emIie.

CoBpeMmeHHas cuctema opraHudeckoro mupa. IlpunHnumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYMIIbI OPraHU3MOB.

JdeMoHcTpanuu

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

Tabmuier u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHUIO CaMO3apoxAeHUs Ku3HW», «Cxema ombita C. Mumiepa, I'. IOpu»,
«JTanbl  HEOPraHWYECKOW  »Bomouun», «l'eoxpoHonormyeckas  MIKaJIay,
«HauanpHble 3Tarbl OpraHUYecKkoi 3BoOIUNY», «Cxema 00pa3oBaHUsl IYKapHUOT
nyTéM cumoOnoreHeza», «Cucrema XuUBOW TpUpoAb», «CTpoeHue BHpYCay,
«Apomopdo3bl  pacteHuit»y, «PunnopuTe», «OIHOKIETOUYHBIE BOAOPOCIH,
«MHoroxkiierounsie Bogopocin», «Mxwu», «llamopotHukm», «l'oocemeHHbIe
pactenusi», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHS KUBOTHOIO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KuIIEUHOMONTOCTHBIE,
«IInockue YepBUY, «YneHuctoHoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecsy», «lItnuppy, «Miekonuratromue», «Pa3Buthe Xu3HU B
apXxeuckou spe», «Pa3BuTHe )XU3HU B MPOTEPO30MCKOMN d3pe», «Pa3BuTue Ku3HU B
MaJIC030MCKOMN 3pe», «Pa3BuTHe KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHE KU3HU B
KaitHO30MCKOM 3pe», «COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pacTeHU pa3IUYHBIX OTAEJOB, KOJUIEKIIUU
HAaCEKOMBIX, BJIQXKHBIE MTpenapaTsl KUBOTHBIX, PAKOBHHBI MOJIIIOCKOB, KOJUIEKIUN
UTJIOKOXKUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydesla MTHLl W 3BEPEH,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HCKOMAEMbIX, MYJISDKA OpPraHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  Jga0oparopHas padora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu o u3yueHuio abuoreHHOro CUHTE3a OPraHuYeCKNX COSIMHEHUN B
HNEPBUYHOI aTMochepe».

JlabopaTtopnasi padora «l3yuyeHHe M ONMCAaHHE MCKOIMAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «M3ydeHne ocoOEHHOCTEH CTPOCHHS PACTEHHIA
Pa3HBIX OTAEIIOB).

IIpakTuyeckas padora «/3yueHne ocoOeHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKABOTHBIX.

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznenel u 3anaun anTponosioruu. MeToasl aHTPONIOJIOTUH.

CraHOBIEHUE NPEACTABICHUNA O MPOUCXOXKICHUU 4esoOBeKa. PemurunosHeie
BO33peHns. COBpEMEHHBIE HAYYHBIE TEOPHH.

Cxo0AcTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETTOBEKA.
CBugerenpcTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOpPQOJIOTUYECKHE, AMOPHUOTIOTUYECKHE, (bU3HO0T0T0-ONOXMMHUIECKHE,
noBezeH4Yeckue. OTIIMYKS YEIOBEKa OT KUBOTHBIX. [IpsIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE IOJIOBHOIO MO3ra U BTOPOW CUTHAJIbHOU
CHCTEMBI.

JBuxyue cuiibl (pakTophl) aHTpPONOreHe3a: OMOJIOTUYECKUE, COLUaIbHbIC.
CooTHo1ieHrne OMOIOTMYECKUX U COITMAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM AHTPOINOreHe3a. PaHHHE 4YenoBeKOOOpa3HbIe 00€3bsSHBI
(IPOKOHCYJIBI) U paHHUE MMOHTUIBI — OOIIUE MTPEIKH Y€IOBEKOOOPa3HBIX 00€3bsH U
Jr0/iel. ABCTPAJIONIUTEKU — JIBYHOTHE MPEJKHU JIIoAeh. HelloBeK yMeEblil, epBbIe
U3TOTOBJICHUs OpyAuH TpyZda. YesloBek NMpAMOXOAALIMN U NIEPBBIM BBIXOJ JIOJAEH
3a  mpenenbl  Adpuku. YemoBek remenbOeprckuii  — 00mMA  TPEIOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HEaHAECPTAIbCKUN
KaK BHUJ JIFOJEH XOJIOOHOTO KiauMarta. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpeaenamu AQpuku.
[TameoreneTrka v najeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJISIIMIX
yenoBeka. MyTannoHHBIA mpouecc U nogumopdusm. [lonmynsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «3G@eKT ocHOBATEN» B MOMYJSLUIX COBPEMEHHOTO
4eJIOBEKa.

Yenoseueckne pacel. [lomarne o pace. bonpmme pacel: eBporneouHas
(eBpaswmiickasi),  aBCTpajlO-HErpOMJHAsA  (PKBATOpUANIbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepuKaHCcKas). Bpems M myTu paccesieHHsl 4YelIoBEKa IO IUIAHETE.
EnuncTBO  dyemoBedeckux — pac. HaydHass  HECOCTOATENBHOCTH — pacu3Ma.
[Tprcnoco0IEHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKPYXKAIOLIEH Cpelbl.
Bnusiaue reorpaduueckoit cpenbl u  apedida reHoB Ha MOpQOJIOTHIO U
(bU3HOIOTHIO YeTIOBeKa.

MexauciuminHapaple  MeToabl B (usmyeckodt  (OMOJIOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAsA ~ QHTPOIIOJIOTMS W NAJICOAaHTPOIIOJIOT U
YeJIOBEUECKUX NOIyJsuui. buoconnaneHble HCCIENOBaHUSA NPUPOJBI YEIIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTUYECKOTO U COLIMAIHOTO B YEIOBEKE.

JdemoHcTpanumn

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

Tabmuups! 1 cxembl: «MeTobl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YeJIOBEKay,
«YenoBexkooOpas3Hble 00€3bsAHb, «CKeleT ueIoBeKa M CKeJleT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbI», «J[BHKYILHE CHIIBI aHTPOIIOT€HE3a», « DBOJIIOLIMOHHOE
OpPEBO  YENOBEKa», «ABcTpamonuTek», «YenoBek  ymensli», «Yenosek
NPAMOXOIAIINNY, «JleHncoBckuid yenoBek» «Heanaepranbubhy, « KpoMaHbOHIIED,
«IIpenku yenoBeka», « ITarnbl HIBOJIOLUYI YEIIOBEKA», «Pacel yenoBekay.

OOopynoBaHue: MyJISKM  OKaMEHENOCTEeH, NpeaIMEeTOB MaTepUaIbHOU
KyJIbTypbl TpPEIKOB 4YeJOBeKa, penpoiaykiuu (pororpaduu) KapTuH C
MU(DOJIIOTUYECKUMU U OHOJCHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YeJIOBEKa,
(dotorpaduu HaXOJOK UCKONIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIb
yepemna 4eJoBeKa W dYepena IIMMIIaH3€, MOJENb KHCTH 4YEJIOBEKAa WU KHUCTH
HIMMIIAH3€, MOJEIIA TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTtopnas padora «lI3ydyenue ocoOeHHOCTEW CTpOCHHs CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM.

IIpakTH4yeckas padora «/3ydeHue 3KOJIOrMUECKUX aJalTalui 4YeJIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CUCTEM C OKPY:KaKILel cpeaou

3apoxaeHue u pa3BuTHe 3kojioruu B Tpyaax A. I'ymOonbara, K. @. Pynbe,
H. A. CeBepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznensl u 3amaun
sKooruu. CBsI3b 9KOJIOTUU C APYTUMHU HAYKaMHU.



Metoasl skonoruu. IloneBbsie HaOMIOACHMS. DKCIEPUMEHTHI B SKOJIOTHH:
npupojHble W JabopatopHble. MoaenupoBaHUE B HKOJOTUA. MOHUTOPHHT
OKPY’KaIOIIEH CPebl: TOKATBHBIN, PETHOHATBHBIN U TII00ATHHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM Ui YEJIOBEKA. DKOJOTMYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€HM YeNoBe4eCcTBAa ¢ Npupogoi. PopmupoBaHue
HKOJIOTHYECKOM KYJIBTYpPbI U 3KOJIOTUYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onear, K. ®@. Pynse, H. A. Cesepiios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorum», «Meroasl 3konoruny, «Cxema
MOHUTOPHHIA OKPYIKAOLIEN CPEIBD).

JlaGopaTopHuasi padora «3yuenue METOJIOB JKOJIOTUYECKUX
HUCCIIEIOBAHUIN.

Tema 7. OpranusmMsbl U cpeaa OOUTAHUSA

Okonorudeckue (akTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
HKOJIOTUYECKUX (HAaKTOPOB: abMoTHUECKUEe, OMOTUYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JAeWCTBHUS dKojormueckux (axrtopos. IIpaBuno munumyma (K.
[lnpenrens, ). JIubux). TosepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnyeckue ¢akropbl. CBeT Kak sKkonoruueckuin akrop. [eiictBue
pPa3HBIX YYaCTKOB COJIHEYHOI'O CHEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUil M >KUBOTHBIX [0 OTHOWIIEHWIO K cBeTy. CHUrHajlibHash poOJib CBETA.
DOTONEPUOIU3M.

Temmneparypa kak »kojoruueckuii (akrop. JledicTBue TeMieparypsl Ha
opranu3Mmsbl. [10MKHIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocth kak sxosiormyeckuii dakrtop. IlpucrnocobneHuss pacTteHuil K
nojJiep>KaHuio0 BojHOro Oananca. Knaccudukaiuss pacTeHUH MO OTHOUIEHUIO K
Bojie. [Ipucnoco0nenns KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKHUMA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
rNyOMHHas  TOATNOYBEHHAs,  BHyTpuopraHu3zMeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpea oOuTaHus opraHu3moB. llpucnocoOiieHus OpraHu3MOB K
JKW3HU B Pa3HbIX CpeAax.

buonornueckne putmbl. BHemHue u BHyTpeHHHE pPUTMbL. CyTOuYHBIE U
TOJUYHbIE PUTMBL. [Iprucrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIJIOBUU KU3HU.

Kusznennsie @opmbl opranuzMoB. [loHsiTue o0 JKHU3HEHHOM (Qopme.
Kusznennsie PopMbI pacTeHU: 1E€PEBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re00HUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue (bakTopsl. Bunet  OMoTHMYeCKMX ~— B3aMMOJICHCTBUIL:
KOHKYPEHIIUs, XUITHUYECTBO, CUMOKO03 U ero (opmel. [lapazutusm, koomnepauus,
MyTyaJn3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjaeOHn4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuueckue, Gadpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJICHCTBUN Il CYIIECTBOBAaHUS OPraHU3MOB B Cpelie
obutanus. [I[pUHIIMT KOHKYPEHTHOTO UCKIIIOUCHUSI.

JdeMoHcTpanuu

Tabmuubl U cxembl: «Ikonorudyeckue @axropb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TeIIOKpOBHbBIE
XKUBOTHBIE», «XOJOAHOKPOBHBIE 3KHBOTHBIEY», «DU3MOJOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenbpl o0O0UTaHUS OpraHu3MoB», «buolornueckue pUTMBIY,
«Kuznennole  Gopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  KHUBOTHBIXY,
«IKOoCHUCTEMA MIMPOKOJIUCTBEHHOIO Jieca», « DIKOCUCTEMAa XBOMHOTO Jsecay, «llenu
nuTaHus», «XunHuuectBo», «llapasutuszm», «Konkypenuus», «CuMOuo3»,
«KommeHcanuszmy.

O6opynoBanue: repbdapuM pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3UYHBIX SKOJOTMYECKUX (PAKTOPOB, TepOapuu CBETOMHOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, TepOapuu W KOJUICKIIUU TEIJIOTIOOUBHIX,
3UMOCTOMKHNX, MOPO30yCTOMUMBBLIX PACTCHMM, Uydesna NTHUIl U 3Bepei, repdbapuu
pacTeHuii, OTHOCAIIUXCA K rurpodurtam, kcepoduraM, mMe3opuraM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUIEKIIMU XUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM PACTeHWH U SKUBOTHBIX, OOJQJAIONIMX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHMSIM YCIOBUW JKU3HH, repdapuu u
KOJUICKIIMM PACTEHUM U KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B Pa3IMUHbIX OMOTUUECKUX B3aUMOICHCTBUSIX.

JlabopaTtopnasi padora «BpisiBIeHHE TPUCTOCOOJIECHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopnasi padora «BbisiBIeHHE TNPUCTOCOOJIECHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBD».

JlaGopaTopnasi paGora «AHATOMHUYECKHME OCOOCHHOCTH pACTEHUU U3
pPa3HBIX MECT OOMTAHUS.

Tema 8. Dko10rus BUIOB U MOILYJIS UM

DKOJIOTUYECKUE  XApPaKTEPUCTHUKA  MOMYJIALIUH. [Tomymsimuss ~ Kak
ounonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3NUECKUX OapbepoB U
0CcOOEHHOCTEN OMOJOruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpHI
nonyysiuid. OCHOBHBIE TIOKa3aTEIW MOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJOBasi CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALHA.

Dkosioruyeckas CTpykrypa nonyiasuud. OueHKa YUCIEHHOCTU MOMYJIAINU.
JlnHamMuKa monmynsiiuyd U €€ peryJisiuus. bUOTHUYECKUN NOTEHUHAN IOIYJISIUH.
MopenupoBaHue IMHaAMUKA NOMyJsiuuK. KpuBble pocTa YUCIEHHOCTH MOMYJISLNHN.
KpuBbie BbDkHMBaHMs. Perynsuuss 4YMCICHHOCTH MOMYJSLUN: posib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIIUX OT IUNIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUOB (T- U
K-ctparerun).

[Tonarue o0 sKkoJorMYecKod Huie Buaa. MectooOuTanue. MHoroMmepHas
Mozenb 3kosiorndeckon HumM k.M. XartumHcoHa. Pa3mepbl 3KOIOrMYECKOU
Hu. [loTeHnmanpHas u peann3oBaHHAs HULIW.

Bun kak cucrema nomyisuuid. Apeanbl BUJIOB. Buabsl M UMX KU3HEHHbBIE
CTpaTeruu. JKOJIOTHYECKHE YKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEIEHUS W MHrpaluid KUBOTHBIX. buonormyeckue
VHBA3UU YyKEPOJAHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cxembl: «DKOJIOTMYECKUE XaPAKTEPUCTUKU —MOMYJIALUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  HoOmyiasuum», «Bo3pacTHble  NHpaMUAbI
nonyysiun», «CKOPOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranusmMammn», «Moaensb 3kosmornyeckort Humm J[x. M. XatunHconay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTtopnass  padora «IIpucnocoOneHust ceMsH  pacTeHUHd K
pacceieHuo».

Tema 9. Jkosorust coodmecTB. IKOJOrHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crTpykrypa. CBsizu MexAy
OopraHu3MamH B OMOLIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A. JIx. Tencnu). DyHKIIMOHAIBHbBIE
OJIOKM OpPraHW3MOB B DKOCHUCTEME: TMPOAYIEHThI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBuu. Tpoduueckne menum u cetn. AOUOTHYECKUE OJIOKU
skocucteM. [1ouBbl U Wbl B 3kocucTeMax. KpyroBopoT BEIECTB U MOTOK 3HEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeaM  JKOCUCTEMBbl. bumomMacca u  mpoayKuws.
DKOJIOTUYECKHE MUPAMU/IBI YCell, OMOMACChI i SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duyxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI cO00IIeCTB — cykueccuu. [lepBuuHbie U
BTOPUYHBIE CYKLECCHM W UX IPUYMHBL. AHTPONOIE€HHbIE BO3JCUCTBUS Ha
cykueccuu. Knumakcnoe coodiectBo. buopasnoodpasue u nojHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOITIECTB.



[Tpuponnbie 3x0ocucTEMBI. JKOcucmemsbl 03Ep U pex. IKocucmemvl Mopetl U
oxeanos. Ixocucmemvl myHOp, 1€eco8, cmeneul, nyCcmultb.

AHTpONOreHHbIE HKOCUCTEMBI. ArposkocucTteMa. ArpoueHos. Pazmmuus
MEXIYy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU 3KOCHUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opojackas
diopa u ¢dayna. CuHaHTpomm3alnus TOpPOACKON ¢ayHbl. buonornyeckoe u
XO3SIICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
skocuctemax. Ponv kackaonoco sgpghekma u 6udos-30uhukamopos (Kirouesvix
61008) 8 YHKYUOHUpOBaHuu 3Kocucmem. IlepeHoOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTAHU3MOB, MOIYJSLUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmeusi  3Aa2pA3HeHUll  PA3HbIX Munos Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSIX,
OCHOBbl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUAL.
MeTtomon0Trss MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX IKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuubt  u  cxembl:  «CTpykTypa  OuoueHo3a»,  «IKOCUCTEMA

ITUPOKOJUCTBEHHOTO Jiecay, « DKOCHCTeMa XBOWHOTO Jiecay, « DyHKIIMOHATHHBIC
TPYIIIBl OPraHU3MOB B JKOCHCTeME», «KpyroBopoT BemecTB B 3IKOCHUCTEME),
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « IKOJIOTHYECKas TUPAMHIA YUCEID,
«JKkonoruyeckas nupamuia OMOMacCh, «IKOJIOTHYEcKass MUpaMuia SHEPTUNY,
«O0pazoBanue 6osioTay, «llepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MOCTe
nokapa», «9KocucTteMa o3epa», «ArporeHos», «KpyroBopor BemecTB W MOTOK
DHEPTUU B arporieHo3e», «[IpuMepsr ypOoskocuctemy.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uy4eJia MTHIL U
3Bepeil, repdapuu KyJbTypHBIX M IUKOPACTYIIMX PACTEHUH, aKBApUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanrue ypO03KOCUCTEMBD.

JlabopatopHass pabGora «M3yueHue pazHOOOpa3usi MEIKHUX IMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX 9KOCHCTEMAX).

IKCKYpcUsi «IDKCKypCcUsi B TUIIMYHBIN OuoreorieHo3 (B ayOpaBy, Oepe3HsiK,
SJIBHUK, HA CYXO0JIbHBIA UM TIOMMEHHBIN JyT, 03€PO, OOJIOTO)».

IKCKYpcusi «DKCKYpCHs B arpo3KOCHCTEMY (Ha MOJie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — obmierianerapHasi o0ojiouka 3eMJM, TJI€ CYILIECTBYET WIIU
CyIIeCTBOBaJIa XM3Hb. Pa3BuTHE mpeacTaBiaeHuii o 6mocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6mocdepe. O6mactu 6mocdepsr u e€ coctas. Kupoe
BEIIeCTBO OHOc(hepsl U ero PyHKIIHH.

3aKOHOMEpPHOCTH cyliecTBOBaHus Ouocdepsl. OcodeHHOCTH Onochepsl Kak
ro0anbHON 3KOCUCTEMBI. JlnHaMuyeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE LUKIbI (yrieposaa, a3oTa). PUTMHUYHOCTD sIBIIEHU
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsitue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TyH/Ipa, XBOMHBIE Jieca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jeca, CTeNH, CABAaHHBI,
yCTBIHU, TPOIMYECKHUE JIeca, BICOKOTOphs. Kirmar, pacTUTENbHbIN U )KMBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KUBBIX CHUCTEM, OIICHKA WX PECYPCHOTO MOTEHIIMAa 1
ounocdepHbIx QyHKIUHA.

JdeMoHcTpanuu

[Toptpetsl: B. . Bepnanackuii, 3. 3rocc.

Tabmumpr u cxemsl: «['eocdepst 3emnn», «KpyroBopor azora B mpupome»,
«KpyroBopoT yriepoma B mpupoae», «KpyroBopoT Kuciopoma B TPHUPOIEY,
«KpyroBopoT Boawl B mpupoae», «OCHOBHbIE OMOMBI Cymny, «Knmmatndeckue
nosica 3emnn», «TyHapay, «Takra», «Cmemanneiii gec», «ILIMpokoancTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuyeckuii gecy.

O6opynoBanue: repdapun pacTeHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:kaIas cpeaa

DKOJIOTMUECKHE KPU3UChl M MX MpUYMHBL. BosznelicTBue uyenoBeka Ha
ouocepy. 3arpszHeHue Bo3aymHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne kimmara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPacCTUTENBHOTO W JKUBOTHOTO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJIBI.
Kpacaeie kHuru. Ocob0o oxpansemblie mnpupoansie Ttepputopun (OOIIT).
Borannueckue cajpl M 300JI0THYECKUE TTAPKH.

OCHOBHBIC TPHUHIIUIBI YCTOMYMBOTO DPA3BUTHsI YEJIOBEUECTBA WU TPUPOJIBIL.
PannonanpHoe  MPUPOAOMONIB30BAHME M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazus 3emun. OOmMEe 3aKOHOMEPHOCTH TJI00ANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TOCIECTBUA.

Pa3Bute METOMOB MOHUTOPHWHTA Pa3BUTHSA OIMACHBIX TEXHOTEHHBIX
npoiieccoB. Cucmemuvle UCCIe0068aHUs nepexooa K pecypcocbepezaiouei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvuvlie ungopmayuonnvie cucmemvl, obecneyugarowue 00Cmyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 68U008 U 3Kkocucmem. OCHOBbI



aKopeadburumayuy dKocucmem U cnoco6o 060pbObLI ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxkyus mopckux u nazemHuix daKocucme.

JdemoHcTpanumn

Tabmuubl u  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdeps», «3arpszHeHre 1ouBb», «llapHukoBeii  AddekT», «Ocobdo
OXpaHseMbIe TIPUPOTHBIC TEPPUTOPHUIY, «MOEH yIIpaBiIsIeMOTro MUPaY.
O6opynoBanue: ¢oTorpaguu OXpaHSIEMbIX PACTCHUA W >KUBOTHBIX KpacHoi
kHuru Poccutickon @eneparuu, KpacHoil KHUTH peTHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 11O
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
oOyyJaroumMucs MporpaMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METANpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3ybTaTOB OCBOEHUS MPOTPAMMBI IO OMOJIOTUA
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHKME O0YYaIONUMUCS POCCUUCKON
IPAXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpEACNICHUIO, Haluuyue momueayuu K OOydeHUIO  OHOJIOTHH,
yeleHanpaesienHoe passumue BHYTPEHHUX YOEKIECHUN JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM W HMCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
NEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~ YCTAaHOBKAaMH, IPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  O0pa3oOBaHUsA, Haluyue NpaoOCO3HAHUS  DKOJOTHYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KHU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIHUTATEIBHON JEATEIbHOCTH B COOTBETCTBUHU C
TPaJULUUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HICTOPUUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, MPUHATHIMUA B OOIIECTBE NMpaBUJIAMU U HOPMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIECCaM CaMOIMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHYHOCTH, NATPUOTU3MA U
YBOKEHHS K 3aKOHY U IMPABOIOPSIKY, YETOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)KE€HHUsI, OCPEKHOIO OTHOIIEHUS K KYyJbTYpHOMY HACJIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickor denepauuu, mpUpoie U
OKpYKaroLlIen cpeae.

JIn4HOCTHBIE pE3yJNbTAaThl OCBOCHHS ydeOHOTro mpeamera «buomorusy»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIBITa U OTBITA JEATCILHOCTH B MPOIECCE pea3allui OCHOBHBIX HampaBICHUN
BOCIIUTATEILHOM ESITEIHHOCTH, B TOM YHCJI€ B YACTH:

1) rpaaaHCKOr0o BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIINH 00yYArOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaXKEHUE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATENBHOCTH NPU CO3/aHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHIIOJHECHUH
OMOJIOTHUYECKUX IKCTIEPUMEHTOB,

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TIO3UIMIO 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHUTHIBaTh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HbIMU yOEXKACHUAMH, KyJIbTYPHBIMHU LIEHHOCTSIMH U
COLMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IHIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATENLCKUX 3a7a4, YBaXXUTEJIBHOIO
OTHOIICHHUS K MHEHHUIO OIIMOHEHTOB MNpU OOCYXKICHHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPKaHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPUOTHU3MA, YBAKEHHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH IEPE]
Ponnuou, ropmoctn 3a cBOM Kpal, CBOXO PoauHy, CBOWM S3BIK M KYJBTYDY,
IPOIIUIOE M HACTOSIIEE MHOTOHAIMOHAJIbHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILICHHUE K MPUPOJHOMY HACIEAUIO U MaMSATHUKAM ITPUPOJIBI,
JNOCTHXKEHHSIM Poccrn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBIICHUE H
pa3BuUTHE OWOJOTMU, MOHUMAHUS 3HAYE€HHs OWMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyKeHHI0 M 3anmute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAh0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAlMI0 U NPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUMBOIO OYIyIIETO;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POAUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOMW JKH3HHU B COOTBETCTBHHM C
TpaguuusamMu HaponoB Poccun;

4) 3cTeTUYeCKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOILICHUN;

MNOHMMAHHUE YMOIIMOHAIBHOTO BO3/IEMCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHUA KYJILTYPbl 310POBbS H
IMOUUOHAIBHOIO 0J1ar0MOTyYHA:

NOHMMAaHUE U peaju3alus 370poBOro M 0Oe3omacHOro oOpasa KHU3HU
(310poBO€  mHUTaHHWE, COOJIOJEHHE TUTHEHUYECKUX TPaBWJI U HOPM,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH U OTHBIXa, peryisipHas ¢uznyeckKas
aKTUBHOCTH), OEpEXKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (PU3UUECKOMY M TICUXMYECKOMY 3JI0POBBIO;

NOHMMAHUE UEHHOCTH TPAaBWJI HHJMBHUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAaHHE TOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTU MacTepCTBa, TPY10JIt00ue;

FOTOBHOCTh K AKTMBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW U COLHUAIBHOM
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, TNIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHSATH TAKYIO JIESITEIbHOCTD;

MHTEpEC K pa3IMuHbIM cdepam npodhecCuOHATbHOU JeATEIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymiel mpodeccun U peaTr30BBIBATH
COOCTBEHHBIE KU3HECHHBIC IIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTH K O0Opa3oBaHUI0O W C€aMOOOpa3OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HMU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHMS

IKOJIOTUYECKU IIEJIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOM KyJIbTYphl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIGHKM MX BO3MOXHBIX TIOCJIEACTBUN s
OKPYXKaIOLIEH CPEIb;

OCO3HaHHE TI00ATBHOTO XapaKTepa SKOJIOTMYECKHUX MpoOieM W MyTed X
pELICHMS;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble MpPU M3YyUYEHUHU OUOJIOTUHU
3HAHUSI W YMEHUSA TpU pEeUIeHUH NpoOJeM, CBA3aHHBIX C palMOHAIbHBIM
IPUPOAOINOIb30BaHUEM  (COONIOAEHME  TpaBUJ  NOBEACHUS B  MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHCTEMAX, OXpaHy BHJIOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HENpUsITHE JEHUCTBUN, MNPUHOCAIIUX Bpel  OKpYKarouleu
NPUPOIHON cpelie, YMEHUE MPOrHO3UPOBATH HEOJArONMpUATHBIE SKOJOTUYECKUE
MOCIIEACTBUSI IPEANPUHUMAEMBIX IEHCTBUH U MPEAOTBPAILATh UX;



HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIBTYpBI,
OmbITa NEATEIIBHOCTH AKOJIOTUYECKOM HaIlpaBJIEHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIIBHOU
IIPAaKTHUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKON JIESITEIBHOCTH dKOJIOTHUECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOM IMPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOILLETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILCHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE Ccreuu(UK OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNMN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU LIEJIOCTHOTO
IPEJCTaBICHUsT 00 OKPYKAIOLIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKAa U
oOmiecTBa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEHUH MpodiieM
COXpPAaHEHUS IIPUPOJIHOIO PABHOBECHS,

yOeXKAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JAJiIi COBPEMEHHOW IMBHIIM3ALINU:
o0Oecrie4eHns: HOBOT'O YPOBHSI Pa3BUTHS MEIUIMHBI, CO3AAHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  IPOOJIEMBbl  Pa3BUTUS
YeJI0BEYECTBAa, OUCKA MyTell BBIXOJAa U3 II100ANBHBIX HKOJIOTHYECKUX MPOOIeM U
oOecrieueHHuss  MepexoAa K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OMOJOrMYECKMX 3HAHUW B LEAX
NOBBIIICHUSI OOIIeH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH O0OydYarommxcs, GopMupyemoi
U U3Y4EHUH OUOJIOTUHY;

IIOHMMAaHUE CYLUIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHHS MJi1 aHalu3a Hu
OOBSICHEHUS ABJICHUN OKPY’KAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHIA,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAay4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJBI0 TIOJIyYECHMS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OWMOJIOTMUYECKHUE 3HAHUS Ui
peleHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHX;

OCO3HAaHME ILIEHHOCTHM HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IIPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh HHINBUYAIbHO U B IPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUI MO OMOJOrMM B
COOTBETCTBUH C KU3HEHHBIMH NMOTPEOHOCTSAMHU.



METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMS ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI OOYyYAIOMIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) O0IIeHAYYHbIE MOHATHUSA, OTPaXKaIoIIKe
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHCNU(PUKY METOIO0B TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpOoliecc,
cucTeMa, Hay4dHbIM (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccleloBaHue,  HaAOJIOJIEHWE,  M3MEpPEHUEe, OSKCIEPUMEHT U JIpyrue);
yHUBEpCAIbHBIC Yy4YeOHBIC JCUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIE,

PETYJISTUBHEIE), o0ecrnieunBaroIIne dbopmupoBaHue GyHKIIMOHATIEHON
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOYyYaloluXcs; CIOCOOHOCTD
o0yyaronmxcs UCTIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MUPOBO33pPEHYECKUE 3HAHUS W  YHUBEpCAIbHbIE YyueOHbIE JCHCTBHS B
MO3HABATEILHON U COLMAIBHOM MPAKTHKE.

B pesynpraTte wu3ydeHumss OWONOTMM HA YPOBHE CpEaHETO OOIIero
obpazoBaHusi y oOyyaromerocs OyayT chOpMUPOBAaHbl IO3HABATEIIbHBIC
yHUBEpCalbHble yUeOHbIE ACHCTBUS, KOMMYHUKATUBHbBIE YHUBEPCAJIbHbIE YUEeOHbIC
NEUCTBUS, PEryJsTUBHbIC YyHHUBEpCAJbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHas
NEATEIIbHOCTb.

MeranpeaMeTHbIe Pe3yiabTaThl OCBOCHHUS IPOTPAMMBI CPEIHETO O0OIIero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBananenue YHHBepPCAJIbHBIMH y4eOHBIMHU NMO3HABATeJIbLHbIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aAKTyalIH3UpoOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JOTUYECKOTO MBILIJICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMHU MOHSATUSAMH );

OTpEeNeNATh LeNu JeATeIbHOCTH, 3a/iaBas MapaMeTpbl M KpPUTEPUU HX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

WCITOJIB30BATh OMOJIOTUYECKHUE TTOHATHS JUTsl OOBsICHEHUS (DAKTOB M SIBJICHUUN
YKWBOW MPUPOJBI;

CTPOUTH JIOTMYECKUE paCCYXXJeHUsA (MHIYKTUBHBIC, JI€IyKTUBHbBIC, 10
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

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



TakK€  NPOTHUBOPEUM  pPa3HOTO  pOJAa,  BBIBICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI C YYETOM aHaIN3a MMEIOIIUXCS
MaTepuaIbHbIX U HEMaTEPHUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B AESITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESATENbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOIO B3aUMOJECHCTBHSI;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJI0B PELIEHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IIO3HAHMSI,

UCIIONIb30BaTh pa3jMyYHble BUIBl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TNPUMEHEHUI0 B YYeOHBIX
CUTYalUsX, B TOM YUCIIE MPHU CO3JaHUM YUEOHBIX U COLUATBHBIX IPOCKTOB;

(opMUPOBATh HAYUYHBIM TUI MBILUICHUS, BIa/€Th HAYYHOU TEPMHHOJIOTHEM,
KJIFOYEBBIMU MTOHATUSIMHU U METOJIaMU;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 0OOpPa30BATEIBHOMN
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIHIX;

BBISIBJISIT NPUYMHHO-CJICACTBEHHBIE CBSI3M M aAKTyalIM3UpOBaTh 3ajayy,
BBIIBUTaTh TUIOTE3Y €€ pEelIeHUs, HAXOAUTb apryMEHTHl Uil JOKa3aTesIbCTBA
CBOMX YTBEPXACHUMN, 3a71aBaTh NapaMeTPbl U KPUTEPUU PELICHNUS;

aHAJIM3UPOBAaTh TMOJYYCHHBbIE B XOJE€ pELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATh LIEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPENy;

yYMETh MEPEHOCUTh 3HAHUS B TMO3HABATEIbHYIO UM MPAKTHUYECKYIO 00JacTH
KU3HEICATEIHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAIbHBIE MOIXOJbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aIbTePHATUBHBIC PEILICHUSI.

3) pabora ¢c nnopmanuei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(POpMALUU (TEKCTE yueOHOro
nocoOusi, Hay4YHO-IOMYJISIPHOM suTeparype, OHOJIOTMYECKUX CIIOBapsiX H
CIpPaBOYHHMKAX, KOMIIBPIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETe), aHaIM3UpPOBATH



uH(OPMAITUIO PA3TUYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMMPOTUBOPEUHUBOCTH;

bopMyIUpPOBATh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE U
oTOOpe Omosiorndeckor MHQPopMaIu, HEOOXOAUMOMN JJISI BBIMOJHEHUS] YUEOHBIX
3aj1ay;

mpuoOpeTaTh OMBIT KCHOJB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMajbHyr0  (opMy  MNpeAcTaBICHUS
ouosiorndeckor uHpopmaluu (CxeMbl, Tpa@uKku, TUarpaMmbl, TaOJUIIbI, PUCYHKH
" JIpyroe);

UCIIONb30BaTh HAYYHBIM fA3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
Ovonornyeckom HHPOpMALMEH: MPUMEHATh XUMHUYECKue, (Quanueckue u
MaTEMaTUYeCKUe 3HAaKU W CUMBOJbI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIONIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HABaHWS W 3amUTHl  WH)OpMmaIuw,
nH(pOpMaIIMOHHON 0€30MaCHOCTH JTMYHOCTH.

OgyaieHHe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM 1eCTBUSIMU:

1) o61enme:

OCYIIECTBIISATh KOMMYHHUKAITMHN BO BCeX chepax KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCHM IO CYIIECTBY OOCYXKIaeMOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIIbHO BBIMIOJHEHUS MpeliaraeMon
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JIMajiora WIA JUCKYCCUN);

pacmo3HaBaTh HEBEpOAbHBIE CPEACTBA OOIICHMs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJICUCTBHS, MTOHUMATh
HaAMEPEHUS IPYTUX JIIOJICH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOppPEKTHOH hopme popMyarpoBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M HCIOJIL30BAaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYAJILHON
paboThI MPH PEIICHUH OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS NPU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpPATh TEMAaTUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOMIMX
MHTEPECOB M BO3MOXKHOCTEH KaX/I0Tr0 WieHa KOJIJICKTHBA;



IIPUHAMAThb LEIM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPJIUHUPOBATh AEUCTBUA MO €€ NOCTHKEHHIO: COCTaBJISTh IUIAH JICWCTBHM,
pacrnpenenartb pojiid ¢ Y4E€TOM MHEHHH Y4YaCTHHKOB, OOCYXIAThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJAJAa M KaXXJOTO yYaCTHHKAa KOMAHIbl B
001t pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

IIpe/iaratb HOBBIE IIPOEKTHI, OLEHMBATH HWJAEH C TO3ULUHWA HOBH3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OBJaeHne YHUBEPCAIbHBIMH PeryJsaTUBHBIMU AeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIs BBIABICHHUS NOpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YYEOHbBIX CUTYaIUsX;

BbIOMpaTh HA OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJNEeBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYINKAax IO OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO JESATEIbHOCTD, BBISBIATH
po0JeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTENIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO  COCTaBJATh IUIAaH pEIIeHUs MpoOJeMbl C  y4&€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUI;

J1aBaTh OLIEHKY HOBBIM CHUTYalUSIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OIIEHHBATh TPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIMPOKON HPYIULMU B
pa3HbBIX O00JIaCTAX 3HAHWM, TOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESTEIbHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETISM;

BJaJeTh  HABBIKAMU  MO3HABAaTEIbHOM  peQuieKCMM Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBHUM M MBICIUTEIBHBIX NPOLIECCOB, HUX PE3yJIbTATOB U
OCHOBaHMi, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILLICHHUS;

YMETh OIIEHMBAaTh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYrMX IpU aHaIU3€ pe3yJbTaToOB
NEeATEIbHOCTH;

3) npuHsiTHe ce0s U APYTrHUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHThl JPYrMX IpU aHalu3e pe3yJbTaToOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYI'UX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MTO3ULUH JIPYTOro YeI0BeKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yJIbTaThl OCBOCHHSI COJEpKaHHS Yy4eOHOro mpeaMeTa
«buonorusiy Ha yrayOn€HHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOOecleueHue
npoduapHOro  o0yueHus:  oOydaronuxcss — Owosoru. OHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOrMHM Hay4yHble 3HAHUS, YMEHUS U CTIOCOObI AEHCTBUH 110
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH 10
MOJIYYCHUIO HOBBIX 3HAHUM W MX MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX, a TAKKE B
pealbHBIX KU3HEHHBIX cuUTyauusix. [IpeameTHbie pe3ysbTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUSI yueOHOro npeamera «buonorus» B 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHWOJOTHHM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB  MPUPOJAbl U  PEUIEHUU MpOoOJEM  PAIMOHAIBLHOIO
PUPOIOTIOIB30BAHUS, O BKJIQJI€ POCCUICKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAralIye OUWOJOTHYECKUE TEPMUHBI M TOHSTHUS (PKU3HB, KIIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CAMOPEryJslusi, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTHUYECKHE TEOPUU
(knerounas teopus T. [lIBanna, M. llIneitnena, P. BupxoBa, XxpoMocoMHasi Teopus
HacnenactBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o 1meHTpax
MHOT0OOpa3usi M MPOUCXOXKACHUS  KYyJbTYPHBIX  PAcCTEHHUM),  3aKOHBI
(enHOOOpa3usi MOTOMKOB NEPBOTO MOKOJEHHUS, PACILEIJICHUS], YUCTOThI TaMer,
HE3aBUCUMOTOo HacieaoBaHus [. MeHzgensa, TOMOJOTHYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. . Bagunoga), MIPUHLIATIBL
(KOMIUIEMEHTApHOCTH );

BJIaJICHUE OCHOBHBIMM METOJAaMH HAy4YHOTO IO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHUE,
HaOJFOICHNUE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHbIC PU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT U
JYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuil, rpuOOB, PaCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTraHOB M CUCTEM
OpPraHOB pacTEHUil, >KMBOTHBIX, YEJIOBEKa, IPOLIECCOB KHU3HEAEATECIbHOCTH,
NPOTEKAIOIIMX B OPraHM3Max PAaCTEHH, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METAa0OJIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MHTO3a, Mei03a, raMeToreHesa, SMOpHOreHes3a, MoCTAIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHs ~ OpraHuzMa  (OHTOTreHEe3a),
B3aMMO/JICHCTBHS T€HOB, F€TEPO3KCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M HUX
(GYHKIMAMHU, CTPOSHHEM KJIETOK pa3HbIX TKaHeW M WX (QYHKIUSAMH, MEXIY
OpraHamMM M CHCTEMaMH OpPraHOB Yy pACTEHHi, >KMBOTHBIX M 4YEJIOBEKAa M UX
(GYHKIMAMH, MEXKIy CHCTEMaMH OpPraHOB W HX (DYHKIMSAMH, MEXAY STanamu
oOMeHa BEIIECTB, 3TallaMy KJIIETOUHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
3TallaMu SMOPUOHAILHOTO Pa3BUTHSA, TEHOTHIIOM M (DEHOTHIOM, (PEHOTUIIOM U
dbakTopamu cpeibl OOUTaHUS;

YMEHUE BBISBISATh OTIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, ’)KUBOTHBIX U YEJIOBEKA,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIKME AapTyMEHTbI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMaTHUECKUX IPYIIIT;

yMEHHUE pemaTrbh OMOJOTHYECKUe 331a49H, BBISBIISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEX[Y HCCIIEAYEeMbIMU OMOJIOTHYECKUMHU MPOIIECCaMU U SBJICHHUSIMH, J€TIaTh
BBIBOIbI ¥ IIPOT'HO3bI HA OCHOBAHUU TIOJTYY€HHBIX PE3yJIbTATOB;

yYMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpPaKTHYECKHEe pPaOOThI, COOIIOAThH
MpaBuJia Mpy padboTe ¢ yu4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THIOTE3bl, MPOBEPATH UX OSKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (GOopMyIupys Lelb HCCIEIOBaHUs, aHAIU3UPOBATH IOJTYUYCHHbBIE
pE3yIbTATHI U IETIATh BHIBOIBI;

yMEHHE Y4YacTBOBAaTh B y4EOHO-MCCIIENOBATEILCKON PabOTe MO OMOJIOTHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3ze IIKOJBHBIX HAayYHBIX OOILECTB, U
nyONIWYHO  TPEACTaBIATH  IMOJyYEHHbIE  pe3yJbTaThl Ha  yUYEHHUYECKUX

KOH(EpEeHIIUSX;
yMEHUE OIICHWBATh JTUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAHUNA B
obysact  OWOJIOTMM W MEIUIMHBI  (KJIOHMPOBaHUE,  HCKYCCTBEHHOE

OIUTOIOTBOPEHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa W CO3/IaHHWE TPaHCTECHHBIX
OpraHu3MOB);



YMEHHE OCYILIECTBISATh OCO3HAaHHBIM BBIOOp Oynymied mnpodeccrnoHanbHOM
NEATETLHOCTH B 00JACTH OMOJOTHH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MHUILEBOM MPOMBIIIEHHOCTH, YIIIyOJSATh MO3HABATEIbHBIN
WHTEpEeC, HAIPaBJICHHBII Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIONICH Npodeccuu u
NPOAODKEHHE OHMOJIOTHUECKOTO O00pa3oBaHHsA B  OpraHU3allUdsAX CPEIHETro
PO eCCHOHATILHOTO U BHICIIETO OOpa30BaHUS.

[IpeameTHBIC pEe3ynbTaThl OCBOCHMS y4deOHOTrO mpeamera «buomorus» B 11
KJlacce TOJDKHBI OTPaXkKaTh:

c(OpPMHUPOBAHHOCTh 3HAHMA O MECTe€ W pOJIM OWONOTHMH B CHCTEME
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MHpA, B TO3HAHWHM 33aKOHOB MPHUPOJLI W PEHICHUU SKOJOTUYECKHUX
npoOjieM 4YeloBEYEeCTBa, a TaKXKe B PEIICHUH BOIPOCOB PaIMOHAIBHOTO
IPUPOIOTIONB30BaHUS, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPOJE,
00I1IeCTBY, YEIOBEKY, O BKJIaJIC POCCUICKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHHY;

yMEHHE BJaJeTh CHUCTEMOM OMOJOTHMYECKUX 3HAHMW, KOTOpas BKIIOYAET
ompezeNieHusT W TMOHHUMAaHHWE CYIIHOCTH OCHOBOMOJAralmmux OHOJOTHYECKUX
TEPMUHOB M TOHATUN (BHJ, dKOocuUcTeMa, Ouocdepa), OHMOIOrHYECKHE TEOPUH
(oBomrorimoHHas Teopust Y. J[apBuHA, CHHTETHYECKAsT TEOPHSI SBOIOINH), YUCHUS
(A. H. CeepuoBa — 0 nyTsx 1 HanpasieHUsx 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHdeckoro paBHoBecust [[x. Xapmu u B. BaitnOepra,
3apoasimeBoro cxoiactsa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKOM MUpaMHJIbl SHEPruu), rumore3sl (rumore3a «mupa PHK» V.
['unbepra);

yMEHHE  BJQJ€Th  OCHOBHBIMHM  METOJaMW  HAyYHOTO  TO3HAHUA,
WCITOJIb3yEeMBbIMH B OMOJIOTUYECKUX UCCIICIOBAHUSIX KUBBIX OOBEKTOB U AKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIOocOO0aMu BBISBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IE;

YMEHHE BBIACIATh CYLIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
IPKOCUCTEM H Oumochepbl, CTAOMIM3UPYIONIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJJIOTIaTPHUUECKOTO U CUMIIaTPUYECKOTO
BUJI000pa30BaHusl, BIUSHUS JABIKYIIUX CHJI HBOJIIOIMKA HAa TEHOMOH/I TOMYIISIIIHH,
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpelie 0OMTaHusl, YepeOBaHUs HaMpaBICHUIA
3BOJIIOLIUU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXKAY MPOLECCAMH SBOJIOIHH,
JIBYKYIIUMH CHJIAMH aHTPOIIOTE€HEe3a, KOMIIOHCHTAaMHU PAa3IMYHBIX SKOCUCTEM U
MIPUCTIOCOOICHUSIMHA K HUM OPTaHU3MOB;

YMEHHE  BBISABIATH  OTJIMYUTENIbHBIE  TPU3HAKH  JKUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpelie oOWTaHus, aOMOTUYECKUX U OMOTHYECKHX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBSI3ed  OpraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOECH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTbI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIS JOKA3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJibl OOUTAaHMSI, EAMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasusi BHIOB U
IKOCHCTEM KaK YCJIOBUS COCYLIECTBOBAHUS MPUPOJBI U YEIOBEUYECTBA,

yMEHHUE peniaTb OMOJOTUYECKHUE 3a7]a4H, BBISIBISATh IPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIEAYEeMbIMU OMOJIOTMUYECKUMU MTPOLIECCAMU U SIBJICHUSIMU, J€J1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTATOB;

yYMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpPaKTHYECKHE pPaOOTHI, COOIIOATH
npaBuiia npu padoTe ¢ yueOHBIM U 1aO0OpaTOPHBIM 000PYA0BAHUEM;

YMEHUE BBIJIBUTaTh TUIMOTE3bl, MPOBEPSATh HX OSKCHEPUMEHTAIbHBIMU
cpencrBamu, GopMyaupys 1edb HUCCIENOBAHMS, aHAIM3UPOBATH IOJIYYEHHbIC
pE3yIbTaThl U ICNIaTh BHIBOBL;

yMEHUE Y4acTBOBAaTh B y4eOHO-MCCIIENOBATEILCKON PabOTe MO OMOJIOTHH,
HKOJIOTUM U METUIIMHE, MPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  MNOJYYEHHbIE  pE3yJIbTaTbl HAa  YYEHUYECKHX
KOH(EPEHITUSAX;

yMEHHUE OIEHWBATh TUIMOTE3bI M TEOPUH O MIPOUCXOXKICHUN KU3HU, YEJIOBEKa
U UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CHOCO0ax MpeAoTBpalleHUs
rJ100aJbHbIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYIECTBIIATh OCO3HAHHBIA BBHIOOP Oyayiied mnpodeccruoHanbHOU
NEATEILHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUH, IPUPOJIONIOJIb30BAHUS, METUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO3MiCTBA, MHIIEBON
MPOMBITIUICHHOCTH, YIIIyOJIITh TTO3HABATEIbHBI WHTEPEC, HAMpaBJICHHBIN Ha
OCO3HAaHHBIM  BBHIOOP  COOTBETCTBYIOIIEH  Tpodeccuu W IPOJOHKEHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHM3ALMAX CPEAHEro MPoPeCcCUOHATBHOTO U
BBICIIIETO 0Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Ipakr DJIeKTPOHHbIE BocnuTaTteabHBINA MOTEHITHAJ
HaumeHoBaHue
Ne uyeckn  (UHPPOBBIE)
pa3aesioB H TeM KonTtpoabHubie
n/n Bcero e o0pa3oBaTe/ibHbIE
NPOrpamMMbl padoTbI
padort pecypchbl
bl

Paznen 1. buosiorusi Kak KOMILIEKC HAYK 0 KUBOH NPUpPoOIe

1 EHONOMs KaK HavKa 1 0 0 https://resh.edu.ru/subject/ | [larpuoTudeckoe BocriuTanue: 3a. 1,
Y 5/10/ 2.C.9
5 JKuBrle cucTeEMBI U UX ) 0 0 lsl;tltz)s/://resh.edu.ru/sublect/ TpaIaHCKoe BOCTIHTAHHE: 3a1, 2, 3
M3YHCHHC S c.15,3am. 1,2 ¢. 21
DKOJIOrMYeCKOe BoCIUTaHue: 3a. 1, 2
https://resh.edu.ru/subjecy/ S 13- 3314, 5 ¢. 21
3 Buonorus kieTkn 2 0 0.5 PS-FTEST. ECLLISUDIEC
5/10/ .
DcTeTHYecKoe BOCIMTAHME: 3a1. 5 ¢. 22
Paznen 2. CTpykTypHbIe M (PYHKIIHOHAJIbHbIE OCHOBBI KM3HH
Xumudeckas https://resh.edu.ru/subject/ = IlarpuoTnueckoe Bocnuranue: 3ax 1, c.
4 10 1 1
OpraHu3aLus KIETKU 5/10/ 28,3a1.1,2,7c. 69
5 Crtpoenue u GyHKIUA 2 0 ) https://resh.edu.ru/subject/ I'paskIaHCKOE BOCTIMTAHHE: 3311 3, C.
KIICTKH 510/ 28,3a1.1,¢c. 118
OOMeH BEIECTB U https://resh.edu.ru/subject/
6 9 0 1 DKOJIOrH4ecKoe BOCIIUTaHue: 3a1. 2, 3
MPEBPAILIEHUE SHEPTUU B 5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

KJICTKC

HacnencrBennas

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

c.118

DCTeTHYEeCKOe BOoCIUTaHue: 3a1. 1, 2 c.

7 uHpopManusa u 9 0.5 5/10/ 95, 3am. 5, 6 c. 149,
peanusanus €€ B KIETKE
TpynoBoe Bocnutanue: 3a1 5, 6 c. 62,
JKv3HEeHHBIN UK 1 https://resh.edu.ru/subject/ = LIeHHOCTH HayYHOro MO3HAHMS: JOIL.
8 KIETKH 6 5/10/ uapopmanus c. 114-115, 3ax. 4, 7 c.
133, 3am. 3 c. 141,3ax. 2,3 c. 154
Paznen 3. Opranusm
CrpocHre U GyHKIIUH https://resh.edu.ru/subject/ Ilarpuornueckoe Bocnuranue: 3an.l, 3

9 17 1.5
OpTaHNU3MOB 5/10/ c. 160, 3an. 3,4 ¢. 212,3an. 3,4, Sc.

10 Pasmuoxenue u 2 15 https://resh.edu.ru/subject/ 343
pa3sBUTHC OPTaHU3MOB . 5/10/ I'pakmanckoe BOCTIMTaHKE: 331, 5 C.
[eHeTHKa — HayKa O 160, 3am. 4 c. 187,3an.2, 3 ¢.339,
HACJIEeACTBEHHOCTH U https://resh.edu.ru/subject/

11 2 0.5 5/10/ DKOJOTHUECKOE BOCIIUTAHHE: 3a1. 2 C.
M3MCHANBOCTH S 160, 3a1. 8. ¢.171, 3a1. 4, 5 ¢.187, 3an.
OPTaHUSMOB 1 ¢.202, 3an. 5, 6c. 218,
3aKOHOMEPHOCTH https://resh.edu.ru/subject/

12 HACIIEICTBEHHOCTH 10 1.5 5/10/ JcTeTHYEeCcKoe BocmUuTanue: 3a1. 4, 5 c.

] 166, 3an.5 ¢.171, 3an. 5 c. 202, 3ax1.3
3aKOHOMEPHOCTH https://resh.edu.ru/subject/

13 6 1 c.339,

N3MEHYHNBOCTH 5/10/
https://resh.edu.ru/subject/ IlenHOCTH HAYYHOTO TIO3HAHMS: 3a1.4
14 I'eneTrka yenosexa 3 0.5 5/10/ c.177,3an.7 c. 182, 3a1.7 c. 197, 3an.
https://resh.edu.ru/subject/ 7,8¢.208, 3an. 7 c. 218,
15 Cernexuust OpraHu3MoB 4 1 5/10/ 3ananus «JlonmomHUTENbHAS
) uHpOopMarus» c. 253- 254, 3an.4
buorexnonorusa u https://resh.edu.ru/subject/

16 4 0 c.323

CHUHTETHYECKas 5/10/



https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/
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ounonorus

17

Pe3epBHOE Bpems

https://resh.edu.ru/subject/
5/10/

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102

13.5



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

11 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Koutp. IlIpaktn
pador q.

Bcero
bl padoThI

DJIeKTPOHHbIE
(ungposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

BocnurareabHbII
MOTEeHIHAJI

3apoKICHUE U Pa3BUTHE
SBOJIIOIIMOHHBIX TPEICTaBICHUN
B OMOJIOTHH

https://resh.edu.ru/subje
ct/5/10/

[NaTproTHYeCKOEe BOCIIUTAHUE: C.
10, 3anm. 3,4 c. 12,3an. 3,4, 5 c.
19

I'paxx1aHCKOE BOCTIUTAHUE:
«Pabora ¢ Tekctom» ¢. 11-13

OKOJIOrM4eCcKOe BOCIIUTAHUE:
«/lononHUTENBHOE 3a1aHUE» C.
14; «IIpoeKTHI U UCCIIEOBAHUS
c.34

OcTeTHUecKkoe BocmuTanue:c. 19-
22 — paboTa ¢ TEeKCTOM,

HCHHOCTI/I Haquoro IIO3HAHUA:
3a1.1,2 ¢.10,3ax.1, 5 ¢. 19, 3an.5
c. 28,

MuxkposBontonus u eé
pe3ynbTaThl

14 1 2

https://resh.edu.ru/subje
ct/5/10/

[NaTpuoTHueckoe BOCIUTAHNUE:
3an.4 c. 38,3am. 1 m4c. 55,

I'paxx1aHCKOE BOCTIUTAHUE:
«Pabota ¢ Texkctom» ¢.39, 40

DKOJIOrMYeCKOE BOCIIUTAHHUE: 3an.



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

1,2,4c.45
«IIpoexTs! u nccnenoBanus» c. 70

«JlononaurenpHas nHGOPM.» C.
69-70

OcTeTHUecKoe BoCIUTanue:c. 51-
53 — paboTa ¢ TEKCTOM,

LleHHOCTH HAYYHOTO TIO3HAHUSI:
3a71.6 ¢.38,3a1.5c. 50

MaxkposBomntonus u eé
pe3ynbTaThl

https://resh.edu.ru/subje
ct/5/10/

ITaTproTUueckoe BOCIIUTAHUE:
3ax.1 c. 79,3an. 1 m4c. 55,

I'paxx1aHckoe BOCIUTaHUE:
3ax.2,3 ¢. 79, 3ang. 3 c. 98,
«Pabota ¢ TexcTtom» ¢.79, 80, 3a.
2¢.91,98-101

DKOJIOTrHYecKoe BOCIIUTAHUE: 3a].
6c¢.79,3an.4,5c. 86, 3an. 1 c.
91, «IIpoeKThl U UCCIETOBAHU»
c. 106,

DcTeTHYEeCKOe BOCIIMTAaHKE: 3a/.0,
7c¢.79,3an. 2 c. 86,

LleHHOCTH HAYYHOI'O TIO3HAHUS:
3a1.6, 7 ¢.79; 3am.3 c.79; 3am. 1,
3¢.85; 3ag.3¢.91; 3am. 1,2 ¢.98,

[IpoucxoxaeHue u pa3BUTHE
YKU3HU Ha 3emiie

15

1.5

https://resh.edu.ru/subje
ct/5/10/

[NaTpuoTHueckoe BOCIUTAHNUE:
3a1.2,3c. 111, 3a7.2 c.116,

['paxxnanckoe Bocnutanue: 3ai. 6



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

c. 111, 3an. 2 c. 126, «PaboTa ¢
TexcToM» ¢.127-132, 3a1. 3 ¢. 172

DKOJOTHYECKOE BOCITUTAHHE: 3a].
1c.135,3an.4,5c. 144, 3an. 4 c.
148, «IIpoekTsl 1
HccaeaoBaHusy ¢.173,

DcTeTHYeCKOe BOCIMTaHKeE: 3a/.1,
3c¢.158,3an.4c¢.172,

LleHHOCTH HAYYHOI'O TIO3HAHUS:
3am.4,5c.111; 3an.4 c.126; 3an.
5c¢.135; 3an.7 c.144; 3an. 6
c.172,

[IpoucxoxaeHue yenoBeka —
AHTPOTIOTCHE3

10

https://resh.edu.ru/subje
ct/5/10/

ITatproTUueckoe BOCIIUTAHUE:
3an.1 c. 177, 3an. 4 ¢.190, 203

I'paxknaHckoe BOCIIUTAHUE: 3a].
2.3c¢. 177, 3an. 3 c. 186, 193,

«Pabora ¢ Tekctom» ¢.177-180,
3ax.2 c. 202

DKOJOTHYECKOe BOCIIUTAHUE: 3a].
4.c¢.177,3an.4,5c. 186, 3an. 4 c.
206, «IIpoekTsl u
HuccaeaoBanusy ¢.220

DcTeTHYECKOE BOCIUTAHUE: 3a1.1,
2c.215,3an.3, 4 ¢c.220

[leHHOCTH HAYYHOTO TIO3HAHUSI:
3aj. 2 ¢.190; 3am.4 c.186; 3an:. 5
¢.206; 3an.4c.; 3am. 6¢.172,



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

Okojorus — Hayka o
B3aUMOOTHOLICHUAX OPTaHU3MOB
U HAAOPTraHU3MCHHBIX CUCTCM C
OKpYXaloIlei cpeaon

0.5

https://resh.edu.ru/subje
ct/5/10/

ITatproTUueckoe BOCIIUTAHUE:
3az.1 ¢. 224, tabn.3 ¢.229- 231

I'paxxnanckoe BocrinTanue: 3a1. 4
c. 224,

DKOJIOTHYECKOE BOCITUTAHHE:
paboTta ¢ TeKkcToM c. 223-224,
«IIpOeKThI U UCCIICIOBAHMSDY

c.231

DcTeTHYecKoe BOCIMTAHKE: 3a/.3,
4 c. 229,

HCHHOCTI/I HaYLIHOFO IIO3HAHUA:
3a1. 3,4,5c¢.224

Opranusmsl 1 cpea oOUTaHus

1.5

https://resh.edu.ru/subje
ct/5/10/

[NaTpuoTHueckoe BOCIUTAHNUE:
3aa.1,2,3 c. 239, 3an.1c.257

I'paxxnanckoe BocuTanue: 3a. 2
c. 239, 3an. 4 c.284

«PaboTta ¢ TekcToM» ¢.266-272,
3azd.1 ¢. 273

DKOJIOrMYECKOE BOCIIMTAHHUE: 3a.
1-5 ¢.282-283, «IIpoekTsI 1
HCCIen0BaHug» ¢.284

DCTETHYECKOE BOCIIUTAHUE: 3a].
4-6 c. 246, 3an.2 ¢c.257

LleHHOCTH HAYYHOTO TIO3HAHUSI:
3az1. 6 ¢.273;

DKOJIOTHS BUJIOB U MOITYJISLINI

0.5

https://resh.edu.ru/subje

HanI/IOTI/I‘lCCKOG BOCIIMTAHUC!



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

ct/5/10/

3a71.5 c. 288,

I'paxnanckoe BocriuTanue: 3a1. 3
c. 299, «Pabota ¢ TEKCTOMY
c.284-288, 3an.1 c. 288

DKOJIOrM4eCcKOe BOCITUTAHUE: 3a/I.
3¢.288,3am. 1,4,5¢.293, 3an. 4
c. 304, «IIpoekTsl u
HccienoBadus ¢.305

DcTeTHYecKoe BoCIUTaHue: 3a1.4,
5c¢.288,3a1.3 ¢.299

HCHHOCTI/I HaYLIHOFO IIO3HAHUA:
3a1. 4 ¢.288; 3ax.7, 8 ¢.293; 3an.
3¢.299;

DKOIOTrUs COOOIIECTB.
DKOJIOTUUECKHUE CUCTEMBI

12

https://resh.edu.ru/subje
ct/5/10/

ITaTproTUueckoe BOCIIUTAHUE:
3aa.1,2 c¢. 312, 3an.1 ¢.337

I'paxknaHckoe BOCIIUTAHUE: 3a]. 2
c. 239, 3an.3,4,6 c.337

DKOJIOTHYECKOe BOCTIUTAHHUE: 3a1.
5 ¢.317, «IlpoekTsl u
uccie0BaHum ¢.342

DCTeTHYECKOE BOCIIUTAHUE: 3a.
6,7c.317,3an.3 c.341,3an. 4
c.342

LleHHOCTH HAYYHOI'O TIO3HAHUS:
3aj. 6, 7 ¢.342;

10

Buocdepa — rimobanbHast

https://resh.edu.ru/subje
ct/5/10/

HanI/IOTI/I‘lCCKOG BOCIIMTAHUC!



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

OKOCUCTEMA

3a1.1, 3 c. 348,

DKOJIOrHYeCKOe BOCIIUTAHUE: 3a].
3,4 ¢.348,3an.2 c. 359;
«IIpoeKTHI U UCCIETOBAHMSDY
c.284

LleHHOCTH HAYYHOTO TIO3HAHUSI:
3az1. 3 ¢.359;

11

UYenoBek 1 OKpysKaromas cpeaa

https://resh.edu.ru/subje
ct/5/10/

ITaTproTUueckoe BOCIIUTAHUE:
3a1.1, 2,3 c. 239, 3an.1c.257

I'paxknaHckoe BOCIIUTAHUE: 3a].
1,2 ¢. 367, 3ag. 5 ¢.372;3ax. 2,
3,4 c. 388

DKOJIOTMYECKOe BOCIIUTAHUE: 3a].
3,4 c.368,3an. 1,2 c. 371,
«ITpoeKThI U uccaeq0BaAHUSD)
c.397

DcTeTHYECKOE BOCIIUTAHUE: 3a1. 2
c.377,3an.3, 4 c.388

LleHHOCTH HAYYHOTO TIO3HAHUSI:
3aj. 6, 7 ¢.378;

12

PesepBHOE Bpems

https://resh.edu.ru/subje
ct/5/10/

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

7.5



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne Koumnuects Hara nposenenust JJIeKTPOHHBbIE LU (PPOBBIE
Tema ypoka
n/n 0 4acoB Inan o0pa3oBaTe/bHbBIE PeCypChl
dakrt
b
1 MOJIOTUS KaK KOMILUIEKCHAsI HayKa M KaK 9acTh 1 hitps://resh.cdurw/subject/s/ 10/
COBPEMEHHOT0 0011ecTBa 04.09.23
2 JKuBble cucTEMBI U UX CBOWCTBA 1 06.09.23 https://resh.edu.ru/subject/5/10/
YpoBHEBas OpraHu3anus ;KUBbIX CUCTEM 1 08.09.23 https://resh.edu.ru/subject/5/10/
Hcro 0 3yue €TKH.
4 TOPHA OTKPEITHA H H3YHCHMA IIIETIH 1 11.09.23 https://resh.edu.ru/subject/5/10/
Knerounas teopus
MeToap! MOJIEKYIISIpPHON M KJIIETOYHON OMOJIOTHH.
[IpakTueckas padota «M3ydeHne MeTo10B
5 KJIETOYHOM Onosyoruu (xpomaTtorpadus, 1 13.09.23 https://resh.edu.ru/subject/5/10/
anekTpodopes, nuddepeHmanpHOe
nentpudyruposanue, [11[P)»
6 XHUMHYECKUH COCTAB KIETKH 1 https://resh.edu.ru/subject/5/10/
15.09.23
M
7 MHCPAILHRIC BEIICUTRA IICTICL, X 1 18.09.23 https://resh.edu.ru/subject/5/10/
Ouosoruyeckas poib
Opranuyeckue BeIeCTBa KJIETKU — OEJIKH.
8 JlabGopaTopHas pabora «OO0Hapy)KeHHEe OCIKOB C 1 20.09.23 https://resh.edu.ru/subject/5/10/
MOMOII[HI0 KAYECTBECHHBIX PEAKITUI»
9 CsaoiicTBa, Ki1accudukanus 1 QyHKIUHA OEJIKOB 1 22.09.23 https://resh.edu.ru/subject/5/10/
10 Oprannueckue BEenIecTBa KJIETKH — YTIIEBOIbI 1 25.09.23 https://resh.edu.ru/subject/5/10/
11 OpraHuyecKkue BeIecTBa KJIETKH — JIUTHIbI 1 https://resh.edu.ru/subject/5/10/

27.09.23



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/

Hyxneunossie kucnotsl. JJHK u PHK.
JlaGopaTtopHas pabora «McciaenoBanue

12 29.09.23 https://resh.edu.ru/subject/5/10/
HYKJICHHOBBIX KUCIIOT, BBIZICTICHHBIX U3 KIJIETOK
pa3IMYHBIX OPTaHU3MOBY
C ATO.

13 TPOCHIE i (bYHKLITH Apyrie 02.10.23 https:/resh.edu.ru/subject/5/10/
Hykieosunrpupocdarsr (HTD)
CexsennpoBanue /JHK. Merto

14 KBeHHpoBatHe /| TOADL TEHOMMIH, 04.10.23 https://resh.edu.ru/subject/5/10/
TPAHCKPUIITOMUKH, TIPOTCOMUKH

15 MeTozbl CTPYKTYpHON OHOJIOTHH 06.10.23 https://resh.edu.ru/subject/5/10/

16 Tunsl knetok. [IpokapuoTnueckas KieTka 09.10.23 https://resh.edu.ru/subject/5/10/
CTpoeHMe 3yKapuOTUYECKOUN KIIETKH.

17 [IpakTuueckas padota «M3ydeHne cBOWCTB 11.09.23 https://resh.edu.ru/subject/5/10/
KJICTOYHOM MeMOpaHb»

18 [ToBepXHOCTHBIN annapar KIeTK! 13.10.23 https://resh.edu.ru/subject/5/10/
OnHOMeMOpaHHbIE OPraHOUbI KIETKH.

19 [IpakTudeckas padora «/3yueHue NBIKEHUS 16.10.23 https://resh.edu.ru/subject/5/10/
[IUTOIJIa3MbI B PACTUTEIILHBIX KIETKAX) o
[TomyaBTOHOMHBIE OPTaHOMIBI KJIETKH:

, . JIab 0

20 MITTOXOHAPHH, TUIaCTHARL. ~abOpatopHai pabota 18.10.23 https://resh.edu.ru/subject/5/10/
«MccnenoBanue TUIa3MoOIU3a U ICTIIIA3MOIIN3a B
PACTUTENBHBIX KIETKAX)

21 HememOpaHHbIE OpraHOU bl KJIETKH 20.10.23 https://resh.edu.ru/subject/5/10/

22 Crtpoenue u GyHKIUH siipa 73.10.23 https://resh.edu.ru/subject/5/10/
CpaBHHTEIbHAS XapaKTEPUCTUKA KIIETOK

23 aykapuoT. JlJaboparopnas pabota «/3ydenue 25.10.23 https://resh.edu.ru/subject/5/10/

CTPOCHUSA KJICTOK PA3JIMYHBIX OPTaHU3MOB»



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

ACCI/IMI/IJ'DII_[I/IH U JUCCUMWMIISIIUA — ABC CTOpOHBI
Meradoim3Ma. THunbsl oOMeHa BEIECTB.

24 JlaboparopHas pabota «3yueHnue 27.10.23 https://resh.edu.ru/subject/5/10/
KaTaJIMTUYECKOW aKTUBHOCTH (PePMEHTOB (Ha
pUMepe aMHJIa3bl MIIM KaTanaas3bl)»
DepMEHTAaTUBHBIN XapaKTep PeaKkLui
KJIETOYHOTO MeTabonmu3Mma. JlaboparopHas
25 paborta «M3yuenne hepMEeHTaTUBHOTO https://resh.edu.ru/subject/5/10/
pacieryieH s IepoKCHaa BOAOPOa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX»
26 Benku-akTuBaTOpHI U OENKU-UHTHOUTOPHI https://resh.edu.ru/subject/5/10/
27 ABTOTpOGHBII THIT OOMEHa BEIECTB https://resh.edu.ru/subject/5/10/
28 doTtocuHTE3 https://resh.edu.ru/subject/5/10/
Xemocunres. Jlaboparopras pabota
29 «CpaBHeHHe MPo1eccoB POTOCHUHTE3A U https://resh.edu.ru/subject/5/10/
XEMOCHHTE32»
AHa3poOHBIC OpraHu3Mbl. Buibl OposkeHusI.
30 JlaGopaTtopHnas pabora «CpaBHEHHE TIPOIIECCOB https://resh.edu.ru/subject/5/10/
OpO’KEeHUS U ABIXAHUSD)
31 ?gﬁ:ﬁ:rﬂe OpPTraHU3MBbI. DTaIlbl SHEPTETUYECKOTO hitps://resh.cduru/subject/s/10/
OHeprusi MeMOPaHHOTO TPaJUEHTa IIPOTOHOB.
32 CI/IHI")FGS AT®: II))a60Ta Hp(I:T(I)[HHOﬁ A’II?(D-CI/IHTEBBI hutps:/iresh.edu.rusubjectS/ 10/
33 Peakiium MatpudHOro cCMHTE3a https://resh.edu.ru/subject/5/10/
34 Tpanckpunuus — matpuussiii cuHTe3 PHK https://resh.edu.ru/subject/5/10/
35 Tpaucnsauus u e€ sramnbl https://resh.edu.ru/subject/5/10/
16 KoaupoBanue amunokucnot. Poias pubocom B hitps://resh.cduru/subject/s/10/

OnocuHTe3e OeJKa



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/

37

Opranuzanys reHoMa y IpoKapuoT U 3yKapuoT

https://resh.edu.ru/subject/5/10/

MounekysipHble MEXaHU3MBbI SKCIIPECCUH T€HOB

38 https://resh.edu.ru/subject/5/10/
y 3YKapuoT
Bupycsl — BHeKIIeTOUHBIE (POPMBI KUZHU U

39 obnuraTHbIe mapa3uThl. [IpakTuueckas padora https://resh.edu.ru/subject/5/10/
«Co3ganue MoJIeTT BUPYyCa»

40 BI/IpyCHI:fe 3a00JIeBaHUs YETIOBEKA, )KUBOTHBIX, https://resh.cdurw/subject/s/10/
pacTeHuit

41 HanoTrexHoJIoruu B OMOJIOTUN U METUITUHE https://resh.edu.ru/subject/5/10/

42 JKU3HEeHHBIN UK KJIETKU https://resh.edu.ru/subject/5/10/

43 Marpuunsiii cunre3 JJHK https://resh.edu.ru/subject/5/10/

44 Xpomocomsl. JITaboparopHas pabora «3ydyenue hitps//resh.cdu.rw/subject/s/ 10/
XPOMOCOM Ha FOTOBBIX MUKpOTpEnapaTax»

45 JleneHue KIEeTKU — MUTO3 https://resh.edu.ru/subject/5/10/
Tunel kneTok. KapuokuHes U IUTOKUHES.

46 JlabopaTtopHnas pabora «Habmrogenue muto3a B hitps://resh.cdur/subject/s/ 10/
KJIETKaX KOHYMKA KOPEIIKa JTyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

47 Perynsamus KU3HEHHOTO IIMKJIA KJIETOK https://resh.edu.ru/subject/5/10/

48 OpranusM Kaxk eMHOE LIeJ0e https://resh.edu.ru/subject/5/10/

49 Ticastht pactemii. iIa6opaTogHaﬂ padora https://resh.edu.ru/subject/5/10/
«M3yuenue TkaHell pacTeHUI»

50 TKaHM )KUBOTHBIX U qenmielca. JlaboparopHas hitps/resh.edu.rw/subject/s/ 10/
pabota «3yueHue TkaHel KUBOTHBIX)»
Opranbl. Cucremsl opranos. JlaboparopHas

51 pabota «3y4yeHne opraHoB IIBETKOBOTO https://resh.edu.ru/subject/5/10/

pacTeHus»



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/

52 Onopa Tena opraHu3MoB 1 https://resh.edu.ru/subject/5/10/

53 JIBr>kKeHrE OpraHu3MOB 1 https://resh.edu.ru/subject/5/10/

54 IIutanue opranu3MoB 1 https://resh.edu.ru/subject/5/10/

55 Eiz:;;g:z:z:;lz;I:Tz;T;ZT;ZI;Ka 1 https://resh.edu.ru/subject/5/10/

56 JIprxaHue opraHu3MoB 1 https://resh.edu.ru/subject/5/10/

57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA 1 https://resh.edu.ru/subject/5/10/

58 TpaHcHOpT BEIIECTB y OPraHU3MOB 1 https://resh.edu.ru/subject/5/10/

59 KpoBeHocHas cuctema Mmo3BOHOYHBIX KUBOTHBIX 1 https://resh.cdurw/subject/s/10/
U YeTIOBEeKa

60 Briaenenue y opranusMoB 1 https://resh.edu.ru/subject/5/10/

61 3amuTa y OpraHu3MoB 1 https://resh.edu.ru/subject/5/10/

62 HNmmyHHas cucrteMa yeoBeka 1 https://resh.edu.ru/subject/5/10/

63 PaznpaxxuMocTh U peryssinus y OpraHu3MOB 1 https://resh.edu.ru/subject/5/10/

64 I'ymopastbHas pery i u SHIOKpHHias 1 https://resh.edu.ru/subject/5/10/
CUCTEMa KUBOTHBIX U YEIIOBEKA

65 DopMBbI pa3MHOKEHUSI OPTraHU3MOB 1 https://resh.edu.ru/subject/5/10/

66 [TonoBoe pa3zMHOKEHNE 1 https://resh.edu.ru/subject/5/10/

67 Meiio3 1 https://resh.edu.ru/subject/5/10/
l'amerorenes. O0pa3oBaHue U pPa3BUTHE

68 HOAI0BLIX KeTok. JlaGopatoprias pabora 1 https://resh.edu.rw/subject/5/10/
«/3yueHue cTpoeHHUs MOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

69 VIHAMBIAYATEHOE PA3BHTIE OPFAHUSMOB — 1 https:/resh.edu.ru/subject/5/10/
OHTOTCHE3

70 3aKIa 1K OPraoB M TKAHEH H3 33POJIBIIICBEIX 1 https://resh.edu.ru/subject/5/10/

JIUCTKOB



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/

Poct u pa3Butue xuBoTHBIX. JlabopaTopHas

71 pabota «BplIsBIIeHHE TPU3HAKOB CXOJICTBA 1 https://resh.edu.ru/subject/5/10/
3apoJIbIIei TO3BOHOYHBIX KUBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTCHUM.

72 JlaboparopHas pabota «CTpoeHHE OPraHOB 1 https://resh.edu.ru/subject/5/10/
Pa3MHOKEHHUS BBICIIUX PACTECHUIN

7 HcTopusi cTaHOBJICHUS U Pa3BUTHUS TEHETUKH KaK 1 https://resh.edu.rw/subject/s/10/
HAYKHU
OcCHOBHBIE TOHATHS U CUMBOJIbI T€HETUKH.

74 JlaGopaTtopHas paborta «Jlpozoduiia kak 00bEKT 1 https://resh.edu.ru/subject/5/10/
TeHETUYECKUX HCCIIETOBAaHUI
3aKOHOMEPHOCTH HACTIEIOBAHUS IPU3HAKOB.

75 Mororibpiaiioe ckpentipaiiie. HpaKTirieckas 1 0 0 https:/resh.edu.rw/subject/5/10/
pabora "M3yueHue pe3ynbTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS y TPO30¢pUiIbI"

76 Luronormiecke 0CHOBbI MOHOIHOPHAHOTO 1 0 0 https://resh.edu.ru/subject/5/10/
CKpEIIUBAHUS

77 Anamsupyiotiee ckpeuuBartue. Henosoe 1 0 0 https://resh.edu.ru/subject/5/10/
JOMHHHUPOBAHUE
Jurnbpumnoe ckpemmBanue. [Ipaktnyeckas

78 paborta «M3yueHnue pe3ynbTaToB TUTHOPHUIHOTO 1 0 0 https://resh.edu.ru/subject/5/10/
CKPEIIUBAHUS Y IPO30(PUITBD»

79 Luonoriieckue OCHOBb AHIHOHAHOTO 1 0 0 https://resh.edu.ru/subject/5/10/
CKpEIIMBAHUS

80 CleruieHHOe HacIe10BaHKEe MPU3HAKOB 1 0 0 https://resh.edu.ru/subject/5/10/

81 XpoMOCOMHasi TEOpHS HACIEICTBEHHOCTH 1 0 0 https://resh.edu.ru/subject/5/10/

82 I'eneruka nomna 1 0 0 https://resh.edu.ru/subject/5/10/

83 I'enoTum Kak 11eJI0CTHASA CHCTEMA 1 0 0 https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
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I'eneTndeckuii KOHTPOJIb PA3BUTHUS PACTCHU,

84 https://resh.edu.ru/subject/5/10/
YKUBOTHBIX U YEJIOBEKa

85 M3MeHuUnBOCTD NMPU3HAKOB. BUABI H3MEHUMBOCTH https://resh.edu.ru/subject/5/10/

86 MoaudukarmonHas U3MEHUYNBOCTh https://resh.edu.ru/subject/5/10/
BapuauuoHHbIl psg U BapUALIMOHHASL KPUBAS.
JlaboparopHas pabota «lccrnenoBanme

87 3aKOHOMEPHOCTEN MOIUPUKAIMOHHON https://resh.edu.ru/subject/5/10/
u3MeHuuBocTU. [locTpoeHnre BapralimOHHOTO
psia U BapuallMOHHOW KPUBOID)

88 Lenornrmiriecias H3MEHHBOCTS. https://resh.edu.ru/subject/5/10/
KoMOuHaTiBHas H3MEHYUBOCTH
MyTanmonHas u3MeHYMBOCTh. [IpakTnueckas

89 pabora «MyTaruu y 1po3o¢uibl (Ha TOTOBBIX https://resh.edu.ru/subject/5/10/
MUKpOIIpenaparax)»

90 3aKOHOMEPHOCTH MyTALHOHHOIO MpoLecca. https:/resh.edu.ru/subject/5/10/
OnureHeTHKa 1 SITUTeHOMHUKa

91 I'eneruka yenoseka. [IpakTuueckas p:il60Ta hitps://resh.cdu.rw/subject/s/ 10/
«CocraBneHue 1 aHaJIn3 POAOCIOBHONY

92 MeTtoapl METUIIMHCKON T'€HETUKH https://resh.edu.ru/subject/5/10/
3HaueHUe MEIUIIMHCKON TeHETUKU B

93 MPEIOTBPALICHUH U JICUEHUU T€HETUYECKUX https://resh.edu.ru/subject/5/10/
3a0o0JIeBaHUH YeIoBeKa
OcHoBHbIe TIOHATHSA cenekiun. JlabopatopHas

94 pabota «3ydeHne copToB KyJIbTYPHBIX https://resh.edu.ru/subject/5/10/
pacTeHH U TOPOJI JOMAITHUX KUBOTHBIX)
Mertoapsl ceneKnMoHHOM paboThl. JlabopaTopHas

95 pabota «M3yueHne METOI0B CENEeKITUI https://resh.edu.ru/subject/5/10/

pacTeHuin»



https://resh.edu.ru/subject/5/10/
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I[OCTI/I)KCHI/IH CCIICKIIMH paCTeHI/Iﬁ U ) KUBOTHBIX.

96 N 1 https://resh.edu.ru/subject/5/10/
[IpakTrueckas padota «[IpuBuBKa pacTeHUI»
C

97 OXPAHCHHE, UIYHCHHC H HCTIOIRSORATHC 1 https://resh.edu.ru/subject/5/10/
TeHETHUYECKUX PECYPCOB
broTexHoJIOTHS KaK Hayka U OTpaciib

98 npou3BojcTBa. [IpakTuueckas pabora 1 https://resh.edu.ru/subject/5/10/
«3yyeHune o0bEKTOB OMOTEXHOIOTHUI
OCHOBHbBIE HaIlPaBJICHUSI CHHTETUYECKOU .

99 1 https://resh.edu.ru/subject/5/10/
OHoJIOrun

100 XpOMOCOMHAsI ¥ T€HHAass UHXKEHEpUs 1 https://resh.edu.ru/subject/5/10/

101 Menunuackue OMOTEXHOIOT NN 1 https://resh.edu.ru/subject/5/10/
Pese i ypok. IloBTOpenue, 0000IIeHHE, )

102 PBHbIM VP BTopeit HieHH | https://resh.edu.ru/subject/5/10/
CHCTEMATH3aLMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
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11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara H(ppoBbIE
n/n Tema ypoka Bcero Konrpoanneie  TpaxTuieckue i[fiy‘leﬂl/lﬂ :ﬁ[c)baI;OBaTeJIbeIe
padoTshI padoThI pecypen
1 OposmononHas Teopust Y. lapsuna 1
5 JIBHoKyILIME CUIIBI 3BOJIFOLMU BUAOB 110 Y. 1
JapBuny
3 Bbopr0a 3a cymecTBoBaHuE, €CTECTBEHHBIHN |
U UCKYCCTBEHHBII 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
HBOJIIOLIMU
5 DTarbl 3BOJIIOIIMOHHOTO Mpolecca: 1
MUKPO3BOJIIOLHUS U1 MAKPOIBOIIOLIHS
6 [Tomynsius — s>neMeHTapHasi €AMHULIA 1
3BOJTIOLIUA
3aKOH reHeTUYECKOro paBHOBecHs JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BblsiBIeHNE U3MEHUUBOCTH Y )
0co0el OHOT'O BUIAY»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIAN 1
9 OS¢ ekt ocnoBaremnst. dpdexr |
OyTBUTOYHOTO TOPIIBIIIKA
10 Murpauuu. M30aauum nomyJisiiui: 1
reorpaduyeckas, OnoJorundecKas
1 EcrecTBeHHBII 0TOOp — HaNpaBIAIOMINAN 1
(hakTop IBOIOIHH




12

[TomoBoii oT60p

13

[TprcnocoOIeHHOCTh OPraHU3MOB KaK
pe3yaIbTaT MUKPOIBOJIFOIIHH.
Jlaboparopnas pabota «3ydeHne
apoMop(h030B ¥ HAUOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX»

0.5

14

[Tpumeps! mpucocoOaeHN y OPraHU3MOB:

Mopdonorudeckue, GU3MOIOTHIECKUE,
OMOXMMUYECKHUE, ITIOBEICHUECKHUE.
Jlaboparopnas pabota «IIpucrnocodnenus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11eTIECO00PA3HOCTHY

0.5

15

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHHUE BUIO0B
0 MOP(OTOTUIECKOMY KPHUTEPHUIO)

0.5

16

CrpykTypa Buaa

17

Bunoobpa3oBanue kak pe3ysibTaT
MHUKPO3BOJIOLUU

18

CBs3b MUKPO3BOJIIOIWU U SITUACMHUOJIOTUN

19

Makpossostonus. [Taneontonornueckue
METO/bl U3yUEHHUS IBOJIOIUN

20

buoreorpaduyeckue METOIbI U3YUCHHUS
3BOJIIOLUU

21

OMOpPHUOIOTHYECKHUE U CPAaBHUTEIBHO-
Mop(donorudeckre MeTo bl H3yUeHUst
3BOJTIOLIUU

22

MonekynsipHO-TeHETHUECKUE,
OMOXMMHYECKHE U MaTeMaTU4eCcKue




MCTOJbI U3YUYCHUA 3BOJIFOIIUN

23 OO6mre 3aKOHOMEPHOCTH BOJIOIHH
24 AnanTtuBHas paguanus. HepaBHoMepHOCTH
TEMITIOB 3BOJIOIUU
’5 HayuHblie runmoTessl IpOUCX0XKISHUS
JKW3HU Ha 3emiie
26 JloHay4HbIe MPEACTAaBICHUS O 3apOKICHUI
KU3ZHU
7 OCHOBHBIE 3TaIbl HEOPTaHUYECKOM
ABOJIIOLIMU
28 I'unoTe3bl 3apokIeHUs KU3HU
Uctopus 3emiin 1 METOABI €€ U3YUEHUS.
79 Jlabopartopnas pabota «3yuenue n 0.5
OTMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHU3MOBY
30 HauanbeHbie 3Tanbl opraHunyecKkoi
HBOJIIOLIMU
31 OBoIONUs 3YKapuoT
OCHOBHBIE 3TaIlbl BOTIOIUU
1 pacturenbHoro mupa. [Ipaktuyeckas 0.5
pabora «/3yueHue ocobeHHOCTEH ’
CTPOEHUS PaCTCHUI Pa3HBIX OT/AEIOBY
13 OcHOBHBIE 3TaIlbl 3BOIIOIUY )KUBOTHOTO
Mupa
DBOIOIMS )KUBOTHBIX. [IpakTrueckas
34 pabora «3yuenne ocoOeHHOCTEH 0.5
CTPOEHHUSI TO3BOHOYHBIX KHUBOTHBIX)»
35 Pa3BuTHe )xu3HM Ha 3eMIe 10 3paM U




nepuojam

MaccoBbie BbIMHUPpAaHUA — 3KOJOT'MYCCKUE

36 KPU3UCHI MPOIILIIOTO

37 CoBpeMEHHBIN 3KOJIOTUYECKUN KPU3UC, €TO
0COOEHHOCTH

18 CoBpeMeHHasl cucTeMa OpraHu4eckoro
MPOIILIIOTO

19 OCHOBHBIE CHCTEMaTUYECKUE TPYIIIIHI
OpraHu3MOB

40 AHTPOIIOJOTHS — HAayKa O YeJIOBEKE

41 Passurtue npeacrasieHuit o
MIPOUCXOXKJACHUH YeJIOBEKA
Mecto yenoBeka B cucTemMe
opranuyeckoro mupa. JlabopatopHas

42 pabota «M3y4yeHue ocoOeHHOCTEH 0.5
CTPOEHUSI CKEJIeTa YeI0BEKa, CBA3aHHBIX C
MPSMOXO0XKICHUEM

43 JIBIOKYIIIME CHIIBI aHTPOIIOT€HE3a

m CooTHoIIeHnEe OMOJIOTHIECKIX U
COLIMATILHBIX (PAaKTOPOB B AHTPOTIOTCHE3E

45 OCHOBHBIE CTaJUU AaHTPOIIOTeHE3a

46 [TaneoreHerrka 1 NaJeoOreHOMHUKA

47 DBOIOIUS COBPEMEHHOIO YEJIOBEKA
UYenoseueckue pacel. [Ipakruaeckas

48 pabora «/3yueHne 3KOIOrnIeCKux 0.5
aJanTalyil 4eJIoBeKay

49 MexaucuuninHapHble METOIb

AHTPONOJIOTUH




50 3apoxAeHUE U pa3BUTHUE FKOJIOTUU 1
Mertoapl skosoruu. JlaboparopHas padbora

51 «M3yueHnne METoA0B FKOIOTMUECKHUX 1 0.5
HCCIICIOBAHUI»

5 3HayeHNne YKOJIOTHYECKUX 3HAHUN I 1
YelioBeKa

53 Okonornyeckue paKTopbl 1
AbuoTtndeckue aktopbl. CBET Kak

54 sKosioruueckuit gpaxtop. JlaboparopHas 1 0.5
pabota «BblIsiBIeHHE TPUCTIOCOOICHUI ’
OpPTraHU3MOB K BIIMSIHUIO CBETa)
AbGuoTtndeckue dakroprl. Temmeparypa
KaK KOJIOTUYECKHUIA (PaKTop.

55 JlaGopatopHnas pabota «BplsiBieHNe 1 0.5
MPUCTIOCOOTICHUI OPraHU3MOB K BIUSHUIO
TEMIIEPATyPb»
AbGuoTtnieckue hakTopbl. BiaxxHOCT Kak

56 skoJornueckuit pakrop. JlabopaTopHas 1 0.5
paboTta « AHATOMHYECKHE OCOOCHHOCTH '
pacTeHHii U3 pa3HbIX MECT OOUTAHUS

57 Cpensl 0OuTaHusI OpraHU3MOB 1

58 buonorunueckue puTMsl 1

59 Kuznennsie GopMbl OpraHU3MOB 1

60 buotuueckue hakTopsl 1
3HaueHne OMOTUYECKUX B3aUMOIECHCTBUI

61 JUISl CYIIECTBOBAHUS OPraHU3MOB B CPEJIE 1
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKHI 1




NnomnyJsinunu

OcCHOBHBIE TTOKa3aTeIn MOMmyJIAIrH

63 YUCJIEHHOCTb, IJIOTHOCTb, BO3PACTHAS U
MOJIOBasi CTPYKTypa
OcHOBHBIE MOKa3aTeNN MOMYJISILIUN:

64 POXKIAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPALIUN

65 DKOJI0THYECKast CTPYKTYypa MOMYJISLHT

66 JlnHaMMKa MOMYJIALNN U €€ PETyJIALns

67 KpuBble pocTa 4MCI€HHOCTH MOMYJISIHH.
KpuBbie BbKUBaHUS
DKoJioruueckasi HulIa Buja.

68 Jlaboparopnas pabota «IIpucrnocodnenus 0.5
CEMSIH paCTeHUH K PacCEJICHUIO»

69 Bun kak cucreMa nomyssinui

70 3aKOHOMEPHOCTH MOBEJICHUS U MUTpallAid
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3

72 DKOCHCTEMa KaK OTKpBITask CUCTEMA

7 KpyroBoport BeliecTB 1 MOTOK SHEPTUH B
9KOCUCTEME

74 OcCHOBHBIE IOKA3aTENIN YIKOCUCTEMBI

75 DKOJ0rM4ecKre NUpaMHIbl

76 W3meHeHust cooO1IECTB — CYKILIECCHH

77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. IKOCUCTEMBI MOPEN U OKEAHOB

78 [IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI




TYHJp, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOIOT€HHbIE SKOCUCTEMBI

20 Ypboakocucremsl. [Ipaktudeckas pabora 0.5
«M3ydenue u onrcanne ypooIKOCHCTEMBI ’
3aKOHOMEPHOCTH (HOPMUPOBAHHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
JKOCHCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arpsI3HEHU I

2 Pa3HBIX TUNIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obmermianerapras 06009Ka
3emin

84 Yuenue B. U. Bepranckoro o 6uochepe

25 3aKOHOMEPHOCTH CYLIECTBOBAHMUS
ounochepsl

26 KpyroBopoTsl BemiecTs u
OHMOreOXUMHUYECKHE UK

27 3oHanbHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIIN

88 YcroitunBocTh 6rochepnt

89 DKOJIOTUYECKNE KPUZUCHI U UX PUYHHBI

90 BosneiicTBue yenoBeka Ha 6uochepy

01 AHTpPOIIOT€HHOE BO3JCHCTBUE HA
PaCTUTENBHBIN U KUBOTHBIA MU

92 Oxpana npupobl

93 OCHOBHBIE TPUHIUIBI YCTOMYHUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIALL

PanmonansHOE IPUPOAOIIOIH30BAHNUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiau

95 C{6o6memae 1o TeMe « MHUKPOIBOJIONHS U |
e€ pe3yabTaTh»

96 0"606H1€HI/I€ 1o TemMe «MaKpOo3BOJIOLUS U |
e€ pe3yabTaTh»

97 O6o06muienue no Teme «IIpoucxoxaenue u |
pa3BUTHE )XKU3HU Ha 3eMIIe»

08 O6006mmenue o teme «IIpoucxoxaeHue |
YeJI0BEeKa — aHTPOTIOTCHE3)

99 O060061IeHre 0 TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUSX OPTaHU3MOB)

100 O6006mmeHue o Teme «OpraHu3mel U cpea 1
oOUTaHUS

101 O6o6meHI/ie 10 TeM€E «IDKOJIOTHS BUIOB U |
TIOTTY IS

102 O606mmenue o teme «buochepa — 1
rIo0anpHast IKOCHCTEMa)

OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus. buonornueckue cucrems u mporecchl, 10 kmacce/ Tepemos A.B.,
[TerpocoBa P.A., O6miecTBO ¢ orpaHnYeHHON 0TBETCTBEHHOCThIO « O]
MHEMO3HWHA»

TepemoB A. B. buosiorus. buonoruyeckue cucteMsl U npoueccel. 10 knacc:
nocoOue IJi CaMOCTOSITEIbHON padoThl o0ydaromuxcs (yriryOoneHHbII
YPOBEHB) /

A. B. Tepemos, P. A. IlerpocoBa. — M.: MHemo3uHa, 2015. — 343 c.
buomnorus: B 3 1./ JI. Teinop, H. I'pun, Y. CrayT ; nox pen. P. Comnepa. — M.

JlaGopatopus 3nanuii, 2022.

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA
TepemoB A. B. buosiorus. buonornueckue cucremsl u mpoueccsl. 10—-11

KJ1acchl (YrIyOJIeHHBIM yPOBEHB): METO/. TOCOOUE IS yuuTesns /

A. B. Tepemos, P. A. IlerpocoBa. — M.: Maemo3uHa, 2015. — 168 c.

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://resh.edu.ru/subject/5/10/

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru
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