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HNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpeamery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero odpazoBanusi pazpaboTaHa Ha ocHoBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHU (penepanbHoi paboueit mporpaMmMbl BOCIIUTAHUS.

VYueOubiii npeamer «buomnorus» yriayonéHHoro ypoBHsS uzydeHus (10-—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcrecTBeHHO-
HayuHble mpeameTs». CormacHo mnonoxenusM PI'OC COO npoduiibHbIE
yueOHbIe TPEeIMEThI, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
mubdepeHnuanun  00ydeHUsT Ha YPOBHE CpeaHEro oOuiero oOpa3oBaHUS U
pU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o01IKM, cpeHUM TTPOoeCCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 DJTUX YYEOHBIX TPEAMETOB JODKEH OBITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pEIIeHnEe 00pa30BATEIbHBIX, BOCIHUTATEIBHBIX M PAa3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln oOydaronmxcss U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAay4yHOTO 3HAHHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIUIMHON, SKOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHHE O
Hea M 3ajadax u3ydeHus ydeOHoro mpenmera «buosnorus» Ha yriyoiéHHOM
YpPOBHE, OIpeneNseT 00s3aTreabHoe (MHBApUaHTHOE) MIPEIMETHOE COIepKAHKE, €r0
CTPYKTYPHUpOBaHME TIO pa3jieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHIyeT TOCIEeI0BATeIbHOCTh M3Y4YeHUS] y4eOHOro Marepuaia ¢ Y4ETOM
MEXMPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKM Y4eOHOTO TMpoIiecca,
BO3PACTHBIX OCOOEHHOCTeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
peain30BaH MPUHIUI MPEEeMCTBEHHOCTH C M3yYE€HHUEM OHOJOTMU Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HANPaBIEHHOCTh Ha  TMOCJENYIOIIee pa3BUTHE OHWOJOTHYECKUX  3HAHUH,
OPUEHTHPOBAHHBIX Ha (POPMHpPOBAHME €CTECTBEHHO-HAYYHOTO MHPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 310pOBOM O0pa3e >KW3HM, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOUICHHs K OKpy)Kalolled npupoaHoi cpexae. B
nporpaMMe Mo OHOJIOTHM TakKXKe TOKa3aHbl BO3MOXKHOCTH y4eOHOro MpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUS U B
(GOopMUPOBAaHUN OCHOBHBIX BHJOB y4€OHO-NO3HABATEIbHON  JE€ATEIbHOCTH
OOy4JarommMxcsi MO OCBOCHHIO COJEPKaHUS OMOJOTMYECKOro 00pa3oBaHUsSI Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHero obuiero oopa3oBaHUs
3aBepuiaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



paciuiMpeHre U yriayOsieHue 3HaHWi OOYyYaroIIMXCs O YKUBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHUH, SMOPUOJIOTUH U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuenne yuebHOro mnpeamera «buonorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYyYaOIIMXCS K MOCIEAYIOIIEMY IOJIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHuUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanus. OCHOBY €ro COAEpKaHHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUM, [OJIyYEHHBIX TIPU HU3YYEHUH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUECKUX pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOI'O
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BUTHE. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTMYECKHME 3HAHUSA O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJIOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEACHUS MIPUKIAIHOTO U TIOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIEro
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUU
(bu3UKU, XUMHH, Teorpadui 1 MaTEMATUKH.

CrpykTypa mporpamMmbl 1o ydyeOHOMYy mnpenmery "buosnorus" orTpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, BOJIOLMH OPraHUYECKOTO MHUpa Ha 3eMJie,
COXpaHEHHUs1 OMOJOrMYeCKOro pasHooOpa3zus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrMH, SMOpPHOJIOTUU U
OMONIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETHUYECKOM
OMOJIOTMH, AKTyalIM3UPYIOTCS 3HAHMS OOydYaroIMXCAd MO OOTaHUKE, 300JI0THUH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs 3BOJIOLHMOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
0Oy4aroIMMHCsE OMOJIOTUYECKUX TEOPUHM U 3aKOHOB, UJI€H, MPUHIIMIIOB U MPABUJI,
JIe)KaIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MPUKIIAIHBIX aCleKTax OMOJIOTHYecKuX 3HaHuil. Jlis
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydarmuxcsd K OHOJOTMM Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETHUYECKOIO0 MaTepHuallia B COAECPKAHUU MPOTrPAMMBbI
no OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM unu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaéHHOM YpOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOpPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTtu
npo(eCCUOHANIBHON JIESITENbHOCTH, CBSI3aHHOW C OHoJiorueil, wnu K BBIOOpPY
y4eOHOT0 3aBeICHUS I MTPOJOIKEHHS OMOJIOTHIECKOTO 00pa30BaHUS.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIEYIOIIMX 3a/a4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTMUYECKUX TEOPHUSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsLus, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUH;

O3HAaKOMJIEHUE OOYy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pa3BUTHS, TE€HETUKU U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MaJeOHTOJIOTHH,
HKOJIOTUM);  METOJJaMH  CaMOCTOSITEJIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
uccienoBaHuii B Jylabopatopur W B mOpupojse (HaOMroJeHue, HU3MEpEeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaZicHuEe OOy4YalolUMUCS YMEHHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHAJIM3UPOBATh W HCIIOJIb30BATh OMOJIOTMYECKYI0 HH(POPMAIUIO; MOJIb30BATHCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jeMaMu 4YeJOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH 10
OTHOILIIEHUIO K OKpY)XKarollel NpUpOAHON cpene, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npouIIakTUKKA MH(GEKIIMOHHBIX 3a00J€BaHUM, MpaBuUiia OBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BbIYAMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOIO  XapakTepa; XapaKTepu3oBaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaAIOIUXCS MHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IpoIleCCeé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMM B OHOJIOTUH, pEIIAEMbIMH €10 MIpo0JIeMaMu, METOI0JIOTHEN
OHOJOTNYECKOTO UCCJIEI0BAHMSI, IPOBEICHHUS AKCIEPUMEHTAIIbHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJCTUPOBAHUS OMOTOTHYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCIHUTAaHHUE y 00yYalOMIUXCs [IEHHOCTHOTO OTHOIIEHUS K *KUBOW MPHUPOJIE B
IIEJIOM U K OTJEIBbHBIM €€ 00bEeKTaM U SIBJICHHSIM; (POPMUPOBAHUE IKOJIOTHUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphl TIOBEIACHUS B MPHUPOJE;
WHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OO0y4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BaHUHN (COOMIOZCHHE MpaBWJI TOBEACHUS B TPUPOJE, OXPaHBI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/JOPOBBS U 3A0POBbs
OKpYXKalOIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MaCHOCTH KU3ZHENEATEIHOCTH B YPE3BbIUAMHBIX CUTYaIUsAX
OPUPOJHOTO M  TEXHOTCHHOIO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHUN U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  0OydYarolMMUCH
WHIUBUTyaJIbHON o0OpazoBarenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPECICHNUI0, B COOTBETCTBUH C
WHIUBUTyAIbHBIMA HHTEPECAMH U IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YeHHE OMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE CpeaHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelto).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOIOTHU
OCYIIECTBISIETCS C y4ETOM CHenM(PHUKU €ro CoAepKaHus W HAmpaBICHHOCTH Ha
NpOAODKeHNE OWOJIOTMYECKOTO 00pa3oBaHUSl B  OpPraHM3AIMsIX CPETHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUM HA YTIIYOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
0Oy4aroluxcs B BBITIOJHEHUH MPOCKTHBIX W y4eOHO-UCCIENOBATENBCKAX padoT,
TEMaTHUKa KOTOPBIX  OMPENENSeTCSs y4YUTelleM Ha OCHOBE HMEIOIINXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorosoit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM M U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHune OMoJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTUU B
MIPAKTUYECKOM JEATCIIBHOCTA 4YEJIOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJBI.

JleMmoHcTpanuu

[Toptpetsi: Apucrotensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsuH,
VY. TI'apseut, I'. Menaens, B. U. Bepuaackuii, U. I1. [Tanos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Y4Y€HHUE

JKuBble cuCTEMBbl Kak MpeaMer u3ydeHus Ouonoruu. CBOMCTBA KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh W IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHM3ali KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(buoreoneHoTuyeckuit), oOuochepuniii. Ilporecchl, TPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKM3HB Kak (opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yuenue >XKuUBBIX cucTeM. Mertoasl Ouosiorndeckord Hayku. HaGmromeHue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMAaTU3alvs, MeTaaHanus. llondarue o 3aBuCUMOu u
He3aBuCUMOM TniepeMeHHOU. [InanupoBanme oskcnepumenta. [loctaHoBka wu
npoBepka rumnote3. HyneBas rumoresa. [lonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI UCKaXEHUA PE3YyIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUdUd KUBOKI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYECHHUS )KUBOU ITPUPOJIBIY.

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHUKPOCKOMMS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInanbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBI MUKPOCKOID»,
«HcTopus pa3BUTUSA METOLOB MUKPOCKOIIUI.

OOopynioBaHHEe: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

IIpakTuyeckas padora «UM3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHOe IEHTPUGYTUPOBAHUE,
[T11P)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, pEareHra, y4acTHe B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOperyssiunu. MuHepanbHble BEIIeCTBa KIETKH, MX OMOJIOTHYecKas
posb. Posib KaTHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckne BelIEeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Mousekynbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAs CBsI3b. BTopuuHas, TpeTHuHas, YeTBEPTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kmaccupukanus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



VYrneroasl. MoHOCaxapuabl, TUCaXapu/ibl, OJIMTOCaxXapuabl U MOJIUCAXAPU/IBI.
OOmuit  mnaH CcTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlununpl. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIIUU
aunuoB. OO1e cBoWCTBa OMOJOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IIpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaeHue u ouonornueckue Gpynkuun JITHK.
Bunel PHK. ®yukunn PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHbIE IEPEHOCYMKU, UX (DYHKIIH B
Kietke. /J[pyeue wuyxneozuompugocgpamovr (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyld. Mooenuposarnue
CcmpyKmypbol U OYHKYuil OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHu4ecKull cunmes 6UOMONEKY] U UX HENPUPOOHBIX AHALO208.

JleMmoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabnuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbl», «CTpoeHHE MOJICKYI
yrieBoioB», «CTpoeHre MoJIeKyn JHUnuaoBy», «HyKIeMHOBbIE KHCIOTBHIY,
«Ctpoenne Mosekysibl ATOy.

O6opynoBaHue: XUMUYECKAsl MOCYa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIUii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00Pa30BAHMSI KIETKH.



CtpoeHure npoKapuoTUIECKou KieTku. Kinerounast cTeHka OakTepuil U apxew.
Oco0eHHOCTH CTpOEHUs] TeTepoTpOoPHON U aBTOTPOGHON MPOKAPHOTUUECKHUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIHMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (masmanemMma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcOpT BEWIECTB Yepe3 IIa3MaTUYECKyl0 MEMOpaHy: NacCUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIN (NEPBUYHBIA W BTOPHYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (harormTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa ¥ pyHKIMH KJIETOYHOM CTEHKU PacTeHUi, TpUOOB.

[Hutomna3ma. [{uto3one. Llutockener. [IBmxeHne nuroriazMbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHBIE OPraHoubl KIETKU: HHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (YHKIHMH. B3anuMocBs3b
OJJHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOEHHE TpaHyJIpHOTO PETHUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6eakos 6
annapame [ onvoocu. Copmuposka bOenxos 6 annapame I onvodxcu. TpaHcropt
BEIIECTB B KJIETKE. Bakyosn pactuTesbHbIX KiIeTOK. KiteTounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKM:  MHUTOXOHJPUH,  IJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne v (QyHKIMHU MUTOXOHApuN u tuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApHUOT.
XJIOpOIIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmol.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIICUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Kietouynbrit
ueHtp. CrpoeHwe U JBUXKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoIlia3Ma, SAPBIIKH, UX CTPOCHHUE U
byakuuu. SnaepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTEppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHOl 00010YKU 6 Mmumose. HoepHviii
MpaHcnopm.

Knerounsle BkatoueHus1. CpaBHUTENbHAS XapAKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKn», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTKku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnasi padora «lccnegoBaHue I1a3MoONIM3a W JAEIUIA3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTuuyeckass padora  «l3ydeHue  JBMKEHHUS  IUTOIUIA3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJTISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(PHBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. JHEpPreTMueckoe obecneueHue KIeTku: mnpeBpamieHue ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAaHU3M JCHCTBUSI.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPhl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (HDEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KieTKe. DOTOCHHTES.
AHOKCcucenHbIll U OKCcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nUSMeHmovl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B mpouecce
¢dotocunTteza. CBeToBas u TeMHOBas Qasbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbIX (aKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUPYIOIINE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HAYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bujsl Opoxxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTHH U BO30OYAUTETN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oranbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHUE. POIb MUTOXOHIAPUN B
nporeccax ouojoruueckoro okucienus. Lluknndeckue peakunu. OKUCIUTETHLHOE
dbochopunupoBanue. Ouepeus memoOpanno2o epaouenma npomonos. Cunmes



ATD: paboma npomonunou ATD-cunmasel. IlpeuMyniecTBa a’poOOHOTO IMYTH
oOMeHa BeIecTB mepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHA.

JleMoHCTpauun

[Toptpetsr: JIx. IIpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHHME JJi MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopaTtopnass pabGora «/3yueHue  KaTadIUTUYECKOW  AKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlaGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO PpACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakuun marpuuHoro cunrte3a. [IpuHUINN KOMIUIEMEHTAPHOCTH B PEAKIUSAX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKuii
KOJ, €ro cBoucTBa. TpaHckpunuus — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, aHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnousi O6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApUOT. Peryisiius akTUBHOCTHM T€HOB y NpoOKapuoT. ['mmorte3a
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccull 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekneTounble (hOPMBI )KU3HU U O00UTaTHBIC Mapa3uThl. CTpoeHHe
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.

BupycHsie 3a00eBaHus 4enioBeKa, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIe 1 MEIUITMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u anaiuz 6orvuwiux maccueos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oannwvix. Hanomexnonocuu 6 ouonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6erkos. Cnocobvt 0ocmasku 1ekapcma.



JleMoHCTpauun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabmuubr u cxembl: «brocunTtes Oenkay, «I'eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm».

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnus. WMatepdaza u  MuTos.
Oco0OeHHOCTH TIpolieccoB, MpoTekaliux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUo bl UHTEPGha3bI.

Martpuunbiii cunare3 JHK — pemmkanwma. Ilpuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TemoMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIl. JIUTIOWIHBIA W
rarionaHbll  HAOOpel  XpoMmocoM. ['oMonorumunsie xpomocombl. [lonoBbie
XPOMOCOMBI.

[enenne xmetkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
npoueccel. Tumnbl MuTo3a. KaproknHe3 U nUTOKMHE3. bronornueckoe 3HadyeHUe
MHTO3a.

Perynsiimss mMutoTHYECKOro LMKIA KIeTku. [Iporpammupyemas kineroyHas
rudesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu (GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpauumn

Tabnupsl u cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Mutos3y», «CtpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JTyKay.

JlaGoparopuass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIIpenapaTax».

JlabopaTtopHnasi padora «HabmroneHne MuTo3a B KJIeTKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHHUS U JKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepuu, apxeu, OJHOKICTOYHBIC TPHUOBI, OJHOKJIETOUYHKIC
BOJOPOCIH, Apyrue NpoTUCThl. KoJIOHWAIbHBIE OPTaHU3MBI.



B3anMocCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak equHoe uenoe. I'omeocras.

Tkanu pacreHuid. TuIbl pACTUTENBHBIX TKaHEW: oOpa3oBaTebHas,
IOKPOBHAs1, IPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI U pacoOXKEeHUs TKAaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCUHUTENbHAsA, MbIleyHas, HepBHas. OcoOeHHOCTH CTpoeHHs, (YHKIUN U
pacIIOIOKEHUA TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yejoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKIETOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI,  YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIuTaHue XkuMBOTHBIX. BHyTpumnosiocTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHue. [IuTaHne NO3BOHOYHBIX XMUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOTO TpakTa. I[lnmeBapurenbHble kene3bl. [lnmeBaputenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >xuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxaTreinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKWBOTHBIX.
JlpixarenbHas cucTEMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL] U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BeElIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMbI PACTECHUM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpaleHus. IBOJIOLHUOHHbBIE
YCIIO’)KHEHHUSI CTPOCHHUS KPOBEHOCHOM CHCTEMbI NMO3BOHOYHBIX KUBOTHBIX. Pabora
ceplla v €€ peryJisius.

Brigenenne y opranu3mMoB. Beigenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CoKparturenbHble Bakyoiau. Opransl BblaeneHus. PuibTpanus,
CeKpelusi 1 00paTHOE BcachblBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BBIJAECICHUS.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIJIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX >KMBOTHBIX U 4enoBeka. [louku. Ctpoenue u QpyHKIHOHHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pACTEHUM.
Kyrukyna. CpeacTsa macCUBHON M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3Ma ot Ooje3Hedl. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM creruduuecKui
UMMYyHUTET. Teopust KIOHaIbHO-celekTuBHOro ummyHutera (I1. Dpnux, ©. M.
beprer, C. Tonerasa). BocrianmuTrenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte uW  peryisius 'y  OpraousmoB. Pazmpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. Pa3zgpakuMocTh W perymdanus y
pacTeHuii. PocTOBBIE BEIIECTBA U MX 3HAYECHUE.

HepBHasg cucrema u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEJbl. DBOJIIOLMUOHHOE YCI0KHEHNE CTPOEHUSI HEPBHOM CHUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediekc u
pednekropHas nyra. bezycioBHbIe U yCIOBHBIE pe(IIeKCHI.

['ymopanbpHast peryisiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBIL. JIEMCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOM cucTeM. [ umnoTtanmamo-runogusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacteHuii», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue JNHCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKEIET 4YeOBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucreMay,
«BprgenutenbHas cucteMa», «IDHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctuele»y, «CxeMa  MUTaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«CtpoeHue miaHapum», «BHyTpeHHee CTpoeHue N0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas — cucrtema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema uenoBekay, «Pediexcy.



OO6opynoBaHuEe: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaThl OJHOKIETOYHBIX
OpraHU3MOB, MUKPOIpENapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHMX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIUM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
o0opyaoBaHUE I JEMOHCTPAIMH MIOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTEHUH,
pacHieTuIeHus Kpaxmajia U OeIKOB Mo/ IeicTBHEM (epMEHTOB, 000OPYAOBAHHE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW pacCTEHHID.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  Oecronoro  pa3MHOXKEHHS:  [OYKOBaHUE,  CIOPYJISALMS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBele kieTkn, wiM rameTtsl. Meno3. Craaun
Mmeno3a. [loenenne xpomocom B Meno3e. KpoccuHrosep. buonornyeckuii CMbICi
MeHo03a M TIOJIOBOTO Tipolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y »kuBOTHBIX. [10JIOBBIE KeIe3bl.
OO0pazoBaHue 1 pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHoCOOBI
OIUIOJIOTBOPEHUS: HapYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBryallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Moppoeenez — 00Ha U3 2naublX NPoodIeM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKONMTAIOUINX. 3apOJABIIICBhIE JIUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pPa3BUBAIOIICTOCSA 3apojbliia (SMOpPHOHALHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHHMS JKMBOTHOTO KakK  pPe3yibTaT HEpPapXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BiusHue Ha 5MOpHOHANIBHOE Pa3BUTHE Pa3JIMYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneuelii mepuon. Ilpsimoe u
HempsiMoe pa3BuTue. PasButne ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYecKOe 3HAYE€HHE NPSMOrO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHHUE B Npupoje. Tumbl pocra KUBOTHBIX. DakTOphI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxxenue u paszButue pacreHuil. 'amerodur m cropodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3mbl peryJislud OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. HaBammn, X. [llneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmonaoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHO)eHUEe AP, «Menosy, «XpoMocombl», «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HENpsAMOe pas3BuTHe», «Pa3BurHe ManCKoro xyka», «Pa3Buthe capaHum»,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHUE Y LBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJHOJIOJIBHBIX U JIBYJIOJIbHBIX pacTeHUN», «KW3HEHHBIN UK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHMKIT MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK WU
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYLIKI.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpEnapaTax.

IIpakTuyeckast padora «BrpisiBieHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHOB Pa3MHOKEHHUSI BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HACJIEJICTBEHHOCTHM W HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE T€HETUYECKHUE TOHSITUS U1 CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHUTI, (DEHOTHIL.



OCHOBHBIE =~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHHA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKoH

eAMHO00pa3us THOPUIOB MepBOro nokojeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. LluTosiormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpEIMBaHus. [ unores3a YyucToThl raMer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HAcIeIOBaHMUS.
Pacuierienre npu3HAKOB MIPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienss — 3aKOH HE3aBUCUMOTO
HacleJoOBaHUsl ~ Mpu3HakoB.  lluTonmormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpeILBaHUS.

CueruieHHOe HacienoBaHue npuzHakoB. Pabotel T. Moprana. CuerieHHOe
HACJIEJOBAHUE TE€HOB, HAPYIICHHE CLEIUIEHUS MEXAy Ie€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eHeTuka nosia. XpOMOCOMHBIM MEXAHU3M OMpPEACICHUs Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOoraMmeTHbId IoJ. ['eHeTuueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHeTyeCKUl KOHTPOJIb PA3BUTHS PACTCHUM, JKUBOTHBIX U YEJIOBEKA, a
TaK)Ke (PU3MOJOTMYECKUX MPOLECCOB, MOBEACHUS M KOTHUTHUBHBIX (YHKUIHUU.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUs HaCJIeJICTBEHHON HH(POPMAIIMU B OKOJCHUSIX KJIETOK U OPraHU3MOB.

JdemMoHcTpanuu

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

Tabmumpt u cxemsl: «IlepBoiif 1 BTOpoil 3akoHbl Menpens», « Tpetuit 3akoH
Mengaens», «AHanusupymollee CKpemuBaHuey, «HemonHoe noOMUHUpPOBaHHEY,
«CrernyieHHOEe HAcleOBaHWE MPHU3HAKOB y Apo3odumib», «['eHeTnka momnay,



«Kapuotun uenoseka», «Kapuotun apozodpwmiby, «Kapuotum OTUIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUJIOB TIEPBOTO TIOKOJICHMSI M pACIICIJICHUS MPU3HAKOB, MOJAENIb IS
JEMOHCTpAllUM 3aKOHA HE3aBUCHMOTO HACIIEIOBAHUS IPU3HAKOB, MOJENb JJIS
JIEMOHCTpAllMK CILEIJICHHOTO HACIEIOBAaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuueckass padora «/3ydyenwe pe3yabTaTOB MOHOTHMOPHUHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuyeckass  paGora  «M3ydeHue  pe3ysibTaToOB  JUTHOPUIHOTO
CKpEIIUBaHU Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuarnrioHHbBIN
psin u BapuanmonHas kpubasi (B. Moranncen). CpoiicTBa MoAMGUKAIIMOHHON
U3MEHYUBOCTH.

['eHoTMIMYECKast N3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKOW N3MEHYMUBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAs.

KomOnHaTHBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTHU. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TeHETHYECKOTO pa3HOOOpa3us B Ipeiesiax OJJHOTO BU/IA.

MyTanmonHas M3MEHYMBOCTh. BuUIbI MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUUPOBAHHBICE MYTallMd. SnepHble U
HUTOIIa3MaTudeckue Myrtanuu. CoMaTUYecKue U MoJjoBble MyTanuu. [IpudnHb
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIUSHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSIJI0B B
HacienctBeHHo n3MenunBoctd (H.W. BaBunoB). BuesnepHass U3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEMUYeCKUX Qakmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OPESAHUIMOS.

JdemoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuubr w  cxembl: «Bumbl u3MeHunBOCTHY», «MoauduKaoHHAs
W3MCHYHUBOCTHY, «KomOnHaTtuBHas U3MEHYHUBOCTEY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buapl myTaruing.



ObopynoBaHue: *KUBbIE U TepOApHBbIC AK3EMIUIIPHl KOMHATHBIX PACTECHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y apo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoAHasi MporpaMma HCCIEIOBaHUS T€HOMa
yejaoBeka.  Meroapl  UM3y4eHMsT TI€HETHMKHM  YEeJIOBEKAa: IEeHEaJOrMYeCKHi,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYIAPHO-TEHETUUECKHM. CoBpemenHOE ONPENIECIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YeloBeKa. | eHHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKO-reHeTUueCckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «T€HEeTHYECKOTo Ipy3a». ITUUYECKUE acNEeKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKaroleh cpeabl. [ eHeTnyeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTATOJIOTUSM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3MoB

JloMecTuKanusi W CEJICKUUs. 3apOXKACHUE CEJIEKIMH UM JIOMECTHUKALUU.
VYuenne H. WM. BaBumoBa o IleHTpax MNpoUCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUU. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, IMTaMM. 3aKOH TOMOJOTMYECKUX PSIIOB B
HaciaeACTBeHHOM wm3MeHuMBoctd H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metoasl cenekimoHHOM paboThl. McKycCTBEHHBIM OTOOp: MacCOBBIM H
WHMBUAYaJIbHBIN. Otanbl ~ KOMOMHAIIMOHHOM  CEJIEKIIMH. HcnbiTanne
npousBoanTENed MO TOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIICHKH
¢dbeHoTua TOTOMCTBA M OTOOP IO T'eHOTHUITy ¢ rmomolsio aHanu3a JJHK.

HckycCcTBEeHHBIH ~ MyTareHe3 Kak  METOJI  CEJEKIIMOHHOM  paboThlI.
PaninanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypHBIX



¢opm opranusmoB. Mcnonp3oBaHWE TEHOMHOTO PEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK 1151 momydenust ucxonHoro Marepuana Ajis CEIeKIUH.

[lonyuenne ITOJINTUIONIOB. BnyrpuBunosas rHOpUAN3AIIHSL.
bauszkopoacTBeHHOe  cKpeluuMBaHue, uiau  uHOpuauHr.  HepoactBenHoe
CKpellluBaHue, WM ayTOpuauHr. I'erepo3uc m ero mpuuuHbl. Vcnonb3zoBanue
rerepo3uca B ceneknuu. OtmanénHas rudpuamzanus. [Ipeogonenue Oecrutonus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKINN PACTEHUI U )KUBOTHBIX. «3e1€Has
DesonoYuUsLY.

CoxpaHEeHHE M NM3Yy4YEHUE I€HETUYECKHUX PECYpPCOB KYJBTYPHBIX PACTEHUH U
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THOpHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaegieHue
2EHeMUYECKUMU PEeCYPCamMU CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 YeJAX YIYUUEeHUs CYWeCmEyIouWux U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUYHLIX UCCIe008AHUL
nepeoosvix uoeti U NepCneKmuEHbIX MexXHOI02UL.

JleMoHCTpauumn

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

Tabnunp! 1 cxembl: «LIeHTpBI NPOUCXOXKIEHUS U MHOTOOOPa3Hsl KyJIbTypPHBIX
pacTeHHI», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHOW M3MEHUYHUBOCTHY,
«Metoppl cenexkuumn», «OTnanénHas rudpuauzanus», «MyrareHes».

JlaGopaTopHasi padora «/3ydeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JOMAIIHUX KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKeKypeusi «OCHOBHBIE METONBI M JOCTHKEHMS CEJIEKUMU PAaCTEHUN U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO35AHUCTBO, B J1aOOPATOPHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAsA OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJbTYPBI, MUKpPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuronHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHUe, TMOTyYeHHE KHCIOMOJIOUYHBIX MPOAYKTOB,
BUHOJENHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHonorui. [Ipon3BoacTBo 6enka, aMUHOKUCIOT U BATAMHHOB.

Co3niaHre TEeXHOJOTMid U MHCTPYMEHTOB ILIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYMPOBAHHsI T€HOMOB C LIEJIBIO IOJy4YEHUSI OPTaHU3MOB U X KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B MIPUPOI€ OMOCHHTETHUECKUE MTYTH.



Kierounasa unxkeHepus. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTECHUU H
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuau3aluss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJleKUUH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLIEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. MeTOA TpaHCIUIAHTALIMH SIEP KIIETOK.
Texnonozuu 0300po6eHUs, KYIbMUGUpPOBaAHUS U  MUKDOKIOHATLHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbIx JIHK. Co3zdanue mpanceennvix opeanuzmos.
JlocTmkeHnss ¢ NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEPHHU.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON UH)XKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaiu3 MpoTeoMa
YeJlOBEeKa JUIsl OLICHKM COCTOSIHUSI €ro 3J0poBbs. McHonb30BaHHWE CTBOJIOBBIX
kieTok. TaprerHas Tepanusi paka. 3D-OmonmHkeHepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTMM, CO3AaHMS KOMILIEKCHBIX
TKaHE COoueTaHWEM TEXHOJIOTHM TPEXMEpHOro OMompuHTHHTa W ckaddonaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BAaKIMH C LEJIbI0 O0ecreueHus: KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
dbynkuuonuposanusi PHK-cogepkamux BUpPYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JeMmoHcTpanuu

Tabnuubl n cxemsl: «Mcnoap30BaHe MUKPOOPTaHU3MOB B MPOMBIILIEHHOM
POU3BOACTBEY, «KieTouHas nHxkeHepus», «I'eHHass HHXXEHepus».

JlabopaTtopHnasi padora «/3ydeHne 00bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeusi «bUOTEXHONOrMsT — BaKHEWIIas MNPOU3BOAUTENbHAS —CHUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO).

11 KIIACC

Tema 1. 3apoxaeHue W pa3sBuTHE 3BOJIOLMOHHBIX NpeACTABJICHHUN B
ounoJioruun

OpomounoHHas teopuss Y. JlapBuna. Ilpeanocbuikn BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u Hay4yHas aesrensHocTs Y. JlapBrHa.

JIBroKyLIME CUIIbI HBOJIIOLIMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pa3MHOXKEHHUSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmiierne cuaTeTHUeckor Teopuu dBomtonmu (CTD). HelTpanbHas
Teopusi 3Boitoruu. CoBpeMeHHas JBOJNIOIHMOHHAS  Ouoyorvsa. 3HadYeHHE
HBOJIFOLIMOHHOW T€OPHUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHCcTpaIMuU

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosne, Y. lapBun, C. C. YerBepuxosn, 1. U. HImansraysen, Jx. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoit mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
IPUCIIOCOONIEHUI Yy pacTeHHd M JKUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay», «Dopmbl 60pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarmycThl», «[1opojipl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMsI JABMXKYIIMX CHUJI 3BOJIIOLUIY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOIFOLIUNY.

Tema 2. MuKkpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTIOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl mHomyssiuuid. M3meHeHue
reHo(oH/a TOMYyJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIHE CHJIBI) 3BOJIOUUHA. MyTallMOHHBIN
npouiecc. KomOunaTuBHas wu3MeHuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaNpaBlieHHblE WM3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdekt
ocHOBaTend. Iggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuieckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexma Opeiigha cerog 6
oonvuwux u  manvlx  nonyaayusx.  Murpauun.  M3onsuus  MOMyJISLMA:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oTOOp — HampaBisiommii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMM, CTAaOWIM3UPYIOIIMMA,  pa3phIBaIOLIUI
(nm3pynTuBHbIi). [lonoBoit 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0neHHOCT,  OPraHU3MOB  KaK  pe3yibTaT  MHKPOIBOJIIOLUU.
Bo3HukHOBeHHE — MPUCMOCOOJIEHW y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl mpucnocobieHuid y OpraHu3mMoB: MOpP(OIOrHYecKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTEIBHOCTD
MPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynibTar
MUKpO3BOMIONMH. M3omsmus — kimrodeBod ¢aktop BupooOpazoBanus. Ilytu u
CIIOCOObI BUJI000pa30BaHMUS: aJJIONaTpUYECcKoe (reorpacduueckoe),



CUMIATPUUIECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE (monuIIOnIMU3aus,
rudpuanzaiys). JJIMTenbHOCTh BOIIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIOIIMOHHOW OWOJOTMHM B pa3pabOTKE HAay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS Mapa3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMu

[Toptpetsl: C. C. YeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass M3MEHYUBOCTHY, «llomynsironHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/IBuxymme
CWJIBl HBOJIIOLUNY, «IKOJIOTMYECKass M30Js1us MONYJALHNA ceBaHCKOU (openn»,
«l'eorpaduueckass M3OJAIUS  JUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxeMa
JNEUCTBUS €CTECTBEHHOro o0T00pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHUEY,
«MBnycrpuanbHblii MenaHnu3m», «JKuBble uckonaembie», «[IoKpoBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «CrnocoOsl BugooOpazoBaHus», «l'eorpaduueckoe BuI000pa3oBaHue
TPEX BUAOB JaHABIIIEH», «IKOJIOrMYECKOEe BUI000pa30BaHUE BHUAOB CHUHUL,
«ITomumnonasl pacteHuit», «KamyctHo-peneunbiii rTuopu.

O6opynoBanue: repOaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUAOB, OOpa30BaBIIUXCS
Pa3JIMYHBIMU CTIOCOOaMHU.

JlabopaTtopnasi padora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIAY.

JlaGopaTtopnasi  pabora  «lIpucmocoOieHuss  OpraHu3smMOB M HUX
OTHOCHUTEJbHAs LIEIeCO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHUJOB IO MOP(OIOTrHIECKOMY
KPUTEPHIO».

Tema 3. Makpo3BoJirouus 1 €€ pe3yJabTaThl

MeTonbl  M3y4deHHS  MaKpOAIBOMIONMHU. [laneoHTOnOrM4YecKkue MeETO[bl
uzydeHus: osBomonuu. Ilepexonueie ¢GopMbl M (PUIOTEHETUUYECKUE — PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yueHus sBodronuu. CpaBHeHHe GIIOpBl U
dbayHpl MaTepuKOB U OCTpOBOB. buoreorpaduueckne obOmactu 3emin. Bumabi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHONOTHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMeHntapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOT€HETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuiia) 3BoJitolMH. [IpuHyun cmenvt ynkyuii.
HeoOpatumocTs 3BosmonMu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIOB
HBOJIIOLU Y.

JleMoHCTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTEHETUUECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Crerouedanbr»,  «Punuodutey,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emiun», «pei) KOHTHHEHTOBY,
«Penuktey, «HadanpHbple cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE Opra"bly, «PyIHMMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0OpHI YEJOBEKAa MW INMUMITaH3e», «l JTaBHbIE
HaIpaBJICHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HMCKOMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKIEHUS KU3HU U €€ ONpPOBEpKEHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >ku3Hu U aCTPOOHOIIOTHA.

OcHOBHEIE STaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapnas
(reosmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heoprannudeckux. Omeir C. Mumiepa u I'. Opm.
OOpazoBanue mosmMepoB u3 MoHoMmepoB. KoarepBatHas rumore3a A. M.
Omnapuna, TunoTe3a nepBuyHOro Oyinpona Jx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hctopust 3emumn U Meroabl €€ wu3zydeHus. VIckomaemble OpPraHMYECKHUE
octaTkd. ['eoxpoHomoruss u e€ wMeronpl. OTHOcUTENbHass H  aOCOIIOTHAsS
reoXpoHoJorus. I'eoXxpoHooruueckas mKaia: 30Hbl, 3pbl, IEPUOIbI, STTOXH.



HadvanbHble 3Tanmbl opraHndeckord HBoMOUMU. [logBieHne u 3BOTOLUA
NEPBBIX KJIETOK. DBOJIOLUSA MeTa0onu3Ma. BO3ZHUKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMmeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxneHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICHINX pacTeHUuH. OCHOBHBIE apOMOPGO3bI
pactenur. Beixonm pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUH U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. lIpomcxokaeHue LIBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpa0BBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. [IporcxoxnaeHre MIEKONUTAIOMUX U
ntui. [lpunnun kimoyeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO »paM W MepuoiaM: apxeu, MpPOTEPO30i,
najgeo30i, Me3030M, KaitHo30M. OOmas XxapakTepucThka KiIuMara |
reojiornyeckux mnpoueccoB. [losiBieHre M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro yciIoBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — SKOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenust 6mopasHooOpa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIbl OPTraHU3MOB.

JemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKJeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOUUKW», «['€OXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKOM IBONIONUNY, «CxeMa 00pa3oBaHUS dYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosbl  pacreHuit», «PuHnOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHuorokiierounbsle Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «Cxema pa3BUTUSA >KXUBOTHOTO
mMupa», «Apomopdo3bl KUBOTHBIX», «lIpocrelimme», «KuiedHOnoaoCcTHbIEY,
«IInockue YEpBUY, «UEeHUCTOHOTHEY, «PpIOBI, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou apey, «Pa3BuTHE )XU3HU B NMPOTEPO3OMCKON dpe», «Pa3BuTue KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuum pPACTEHU pa3IMYHBIX OTHAENOB, KOJIJICKIIUH
HAaCEKOMBIX, BIIAKHBIC IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
UIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydelld NTULl W 3BEpeu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o u3y4eHHo aOMOT€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHON aTMocepey.

JlabopaTtopHass padora «l3ydyeHHE M OINHMCAaHHE MCKONAEMBIX OCTaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «l3yueHne O0COOCHHOCTEH CTPOCHUSI pPaCTECHUIM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOCHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOUCXOXKICHHM YEJIOBEKA. PenurmnosHsle
BO33peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO 4en0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKA.
CBuzeTenscTBa  CXOJACTBA  YEJIOBEKA € JKMBOTHBIMU:  CPaBHMUTENIBHO-
MOpGoIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpIMOXOKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE rOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JBrkymue cuiibl (akTopbl) aHTPONOreHe3a: OMOIOrHYecKre, COllualbHbIE.
CooTHolIeHne OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAuM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hbie O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TMOHTHIBI — OOITHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsiH U
JToJed. ABCTPAJONMUTEKU — ABYHOTHE MPEAKU JoJei. YeroBeK yMeblil, IepBbIe
V3TOTOBJICHUS OPYAUM TpyAa. UenoBek NMpsIMOXOASALIMNA U IEPBBIM BBIXOJ JOJIEU
3a  mpenensl  Adpuku. YenoBek reigenbOeprckuii — 0oOMME  MpeNoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOr0. YeloBEeK HEaHAEePTAIbCKUN
KaK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHMHEHTOB 3a mpeneinamMu AQpukH.
[TaneoreHeTrka U NajgeoOreHOMHUKA.



OBOJIOLHS COBPEMEHHOrO 4esnoBeKka. EcTecTBEHHBI OTOOp B MOIMYJIALMIX
yejaoBeka. MyTalmoHHBIN mponece U nogumopdusm. llonmynsaimoHHbIE BOJIHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHatue o pace. bosblime pacel: eBpomneowaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHASs),  MOHTOJOWIHAs
(a3uarcko-amepukaHckas). BpeMss v myTu paccesieHHs 4YelIOBeKa IO IJIaHETe.
EnuHctBO  dyenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTH  pacU3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCIOBHUSIM OKpY)KAroUIeH Cpebl.
Bnusnue reorpaduueckoil cpeapl U Apeiida reHOB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuinHapabpie  MeTolbl B (usnueckoil  (OMOIOTHYECKOH)
AHTPOMOJIOTUH.  ODBOJIOLMOHHAS ~ AQHTPOINOJOTHUS U MAaJCOaHTPOMNOJIOTHUS
YeJIOBEYECKUX MOMYJIAUN. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KOABOMIONMY OMOJIOTHYECKOTO U COIMAIIBHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Hoptpersr: Y. {apBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIpl aHTPOMOJOTHIY, «[ 0OJIOBHOW MO3T YEJIOBEKay,
«YenoBekooOpa3ubie 00€3bsHB», «CKeNeT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PynuMeHTHI U aTaBU3MbBDY, «J|BUXKYIIIUE CUIIBI aHTPOIIOTEHE3a), « IBOJIIOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpainonutek», «YenoBek  ymenwlii»y, «YenoBek
NPSIMOXOAIIMIY, «JleHnCOBCKUM dyenoBek» «Heanaepranbuby, « KpoMaHbOHUBD?,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeJlOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OHUOJICUCKUMH CIOKETAMHM TPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu HaxX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4YeloBeKa M ueperna MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
IIMMIIAH3€, MOJIETIA TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0cCOOEHHOCTEW CTPOEHHUS CKeJeTa
YeJI0BEKA, CBSI3aHHBIX C MPSAMOXO0KICHUEM.

IIpakTnueckas padora «3yyeHre 3KOJIOTHYECKHUX aJIallTallui YETOBEKAY.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB H
HAOPTraHU3MEHHBIX CUCTEM C OKpY:Kawouei cpenoii

3apoxaeHre U pa3Butue 3kojoruu B Tpynax A. I'ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3anauu
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMU HAyKaMHU.



Metonsl sxonoruu. [loneBble HaOmMOAECHUA. DKCIEPUMEHTHI B HIKOJIOTHU:
npupojHble W JabopartopHble. MoJenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CPeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW I 4YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€Hl YENOBEYECTBA C MpUPOJoi. PopmupoBaHue
HKOJIOTHYECKOM KYJIBTYPbI U IKOJIOTUYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpauun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemsbl: «Pa3gensl skonorum», «Metoasl 3konorum», «Cxema
MOHUTOPHUHIA OKPYKalOLIEH CpeIbI».

JlabGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKoJIOTHYecKre (PaKkTOpbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukanus
IKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢akropel. CBeT Kak sKojorumdyeckuid (axrtop. JleilcTBue
pPa3HbIX YYACTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTEHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CHUTHaJIbHAas poJIb CBETA.
doTonepruoau3M.

Temmnepatypa kak oskojorudeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHusMbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. I[lpucrnocobnenus pacTeHHil K
NoJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K MU3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumuyeckue
OCOOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpellax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE U
roJu4yHble PUTMBL. [IpUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HU.

XKuznennole Qopmbl opranusmoB. [lonstne o Ku3HEHHON (opme.
XKuznennole POpMBI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUIKU, MHOTOJICTHHE



TpaBbl, OJHOJCTHHE TpaBbl. JKWU3HEHHBIC (OPMBI JKUBOTHBIX: THIPOOWOHTHI,
re0OHUOHTHI, a9POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyajlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUSA  (Tommyeckue, (Qopuyeckue, ¢adpuueckue). 3HAUCHUE
OMOTUYECKUX B3aWMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYECHUS.

JdeMoHCcTpau

Tabmuubl U cxembl: «Jkonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemiIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3HONOTHYECKUE aJamnTaluu
KUBOTHBIX», «Cpenbl OOWTaHUS OpPraHU3MOB», «bBHOJOTHYECKHE PUTMBDY,
«Kuznennele  Gopmbl  pactenuity, <« KuszHeHHbIE  (OPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jecay, «Llenun
NUTaHUs), «XulHudecTBoy, «llapasutuzm», «KoukypeHuus», «CumMOnosy,
«KoMMeHcanuzm».

O6opynoBanue: repbapuud pacTeHUW W KUBOTHBIX, MPUCITOCOOICHHBIX K
BIUSHUIO PA3IUYHBIX OKOJOTUYECKUX (PaKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMU TEIJIOJI00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, dydelia MTHUIl U 3Bepel, repdapun
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepoduram, mMe30puTaM, KOMHATHBIC
pacTeHus! JaHHBIX TPYIII, KOJJICKIIMUA KMBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH M JKUBOTHBIX, OOJIAJalOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBUM >KU3HM, repOapuu u
KOJUICKITUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATypPhI».

JlabopaTopnasi pa6ora «AHATOMHUYECKHE OCOOCHHOCTH pAaCTCHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUA0B U NMOMYJISIIMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISILHH. [Tonmynsimuss ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpenbl, GU3HUECKUX OaphepoB U
0COOEHHOCTEHW OMOJIOTHH BUIOB B (DOPMUPOBAHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW MOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,



BO3pDaCTHAas M TIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssiuu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JAvHamuka nonynsiuuu U €€ peryisinusa. buoTudeckuili MOTEHIMAN MOIYJISLHAH.
MopaenupoBaHue JUHAMUKU NOMyIsiuun. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YuCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUN BUJOB (T- U
K-cTparerun).

[Tonsitue 00 »KoNOrMYecKoil Huie Bujaa. MectooOutanue. MHoromepHas
MoJzenb dKosiornyeckon Humm Jx.M. XartumHcoHa. Pa3mepbl 3K0I0rnudeckou
Hu. [loTeHnmanpHast u peaau3oBaHHAsT HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUSI W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBa3UM YYKEPOJIHBIX BUJOB.

JleMoHCTpauumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl W cXxembl: «JKOJOTHYECKHE XapAKTEPUCTHKU TOMYJISIIUNY,
«IIpocTpaHcTBEHHAst  CTpyKTypa  mHoOmyisiquun», «Bo3pacTHele  mupamMuibl
nonyasinun», «CKOpPOCTh  3aceleHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogenb 3xonorudeckort Humu k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUH KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOnenusi ceMsH  pacTeHUd K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBA3uM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrtema kak oTkpbiTasi cucrema (A. Jx. TeHncinu). OyHKIHOHAJIBHbBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IPOAYLEHTbl, KOHCYMEHTHI, PEIYLICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wikl B 3kocucTeMax. KpyroBopot BeecTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaMU/IbI YK CEN, OMOMAacChl U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIleccuu. llepBuuHbIE U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOrE€HHbIE BO3JCUCTBUS Ha
cykueccuu. Knnmakcuoe coo6miectBo. bruopasnoobpasue u moaHoTa KpyroBopora
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMmeneu, nyCmbitb.

AHTpONOr€HHBIE HKOCUCTEMBI. ATpodKOocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU 3KOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dbropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUN OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmaus 3aepA3HEHUll PA3HbIX munos Ha
CcybOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom00THsT MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX YKOCUCTEM.

JleMoHCTpanun
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxembl:  «CTpykTypa  OuoneHo3a»,  «IDKOCUCTEMA

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTO jeca», «DyHKIIMOHAIbHBIC
TPYNIIBl OPTaHU3MOB B 3KocucTeme», «KpyroBopoT BemiecTB B IKOCHUCTEME,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAS TUPAMUIA YUCEID,
«JKonoruyeckas nmupamuyia OMOMaCChly, «IKOJIOTHUECKass MUpaMUa SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epa», «ArpoueHos», «KpyroBopor BEHIECTB M MOTOK
SHEPruM B arporieHo3e», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repdapun pacTeHU, KOJUICKITMYA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
IKOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanue ypooIKOCHCTEMBI.

JlaGopaTopnasi paGora «l3yueHue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHusi «DKCKYpCHUSl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
CIbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeust «IDKCKYpCHs B arpoO’KOCHCTEMY (Ha TOJ€ WIM B TEIJIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnmanerapHass o0ojiouka 3eMIIH, TIE CYIIECTBYET WIIH
CyIIleCTBOBaJIa JKM3Hb. PazButue mpenacraBieHuii o omochepe B Tpyaax 3. 3iocca.



Yyenune B. U. Bepraackoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKuboe
BEIIECTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChEphl Kak
ri100aIbHOM 3KOCcHCTeMBIL. JMHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIIECTB U OMOTEOXMMHUYECKUE MUKIbI (yrieposaa, a3oTa). PUTMHUYHOCTD sIBIIEHUN
B Omocdepe.

3oHansHOCTh Ouocdepnl. [lonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIeca, BHICOKOTOPhs. Kinmar, pacTUTENbHBIN U JKUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa U QyHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. Y. Bepnanckuii, 3. 3rocc.

Tabmuuel u cxembl: «['eocdhepnsl 3emim», «KpyroBopoT azora B MPUPOIE,
«KpyroBopoT yriepoga B mipupojsie», «KpyroBopoT KucIopoja B MPUPOJIEY,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHBIE OMOMBI cymny, «Knumatnueckue
nosica 3emnny», «TyHapay, «Taira», «Cmemanueiii gec», «IIIupokoaInCcTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHs», « TponuUecKuil gecy.

O6opynoBaHue: repoapuu pacTEHUM pa3HbIX OMOMOB, KOJIJIEKIIMHU YKUBOTHBIX.

Tema 11. YesnnoBek u oKpy:xa0OLIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYUHBL. Bo3aeicTBHE YeloBEKa Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/ICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
boranudeckue cajibl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSI UEJIOBEUECTBA W MPUPOJIBI.
PanimonanpHO€  TPUPOJONONIB30BAHME W COXpaHEHHE  OMOJOTHYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00AIBHBIX 3KOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa M €T0 BEPOATHBIE TIOCIIEICTBU.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemsi, obecneuusarowue 0oCmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoBbl



9Kopeaburiumayuyu dKocucmem U cnocooos 060pvObI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u nazemmuvix sKocucmenm.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdepb», «3arpsizHeHue 1ouBb», «llapHukoBbit 3 PexT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OoOy4JalomMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaINpeIMETHBIE U TTPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIECAYIONIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACICHUIO, Haluuyue momueayuu K OOydeHHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYLIMMHU CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haauyue  NpasoCoO3HAHUs  DKOJIOTHYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsUumb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIHLHOM JEATETLHOCTH B COOTBETCTBUH C
TPAAUIIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMUA, UCTOPUUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH MO3UIMU JIMYHOCTH, MNATPUOTHU3MA U
YBAXXCHUS K 3aKOHY W IPABOIOPSJKY, YEJIOBEKY TPy/a U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACISIUI0 U
TPpaAULKAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoue u
OKPYKAIOIIEN CPELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMNbITA ACATEIBHOCTH B IMPOIECCE peaav3alryd OCHOBHBIX HApPaBJICHUMN
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHcKoOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMKM 00YyYaIOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA IMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YUYEOHBIX U MO3HABATENBHBIX 3a/1a4, BBIMOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOCKICHUSIMH, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB MPU OOCYXJCHUU CIOPHBIX BOMPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXXEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOK PoawHy, CBOM S3BIK U KYyJIbTYpY,
MPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSTHUKAM IPHUPOJIbI,
TOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ] POCCUUCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cy/Ib0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCH HA MOPAIHbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMIJICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(310poBOE  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEICHHS B CUTYalUsX, YTPOKAIOIINX 3J0OPOBbIO U JKU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JI5l, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM M COLMAIBHOMN
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodecCHoHATbHON e TeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun MW Peanr30BbIBATh
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEU CPELBI;

OCO3HAaHHWE TJI00aTBHOrO XapakTepa SKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpHOOpETaeMble TPU HW3YYECHUU OHOJIOTHH
3HaHWS W YMEHHsS MpU PEIICHUH NpoOJeM, CBSA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIOIL30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMAaX, OXpaHy BHUIOB,
aKOoCcuCTeM, brochepsr);

AKTUBHOE  HEMNpUIATUE JIEWUCTBHM, NPUHOCAIIMX BPEd  OKPYXKaroUeu
NPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;



HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeSATENbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTUUYECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUS MUPA;

MOHMMAaHWE cherudUuKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJik B
GbopMHpPOBaHUU PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
mpeacTaBiieHuss 00 OKpyKaroleM MHpPE KakK O €AUMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEW M PEHIEHUH MpoOeM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOM LMBHIIMA3AIUU:
oOecrieuyeHuss HOBOTO YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX AKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlUOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWOJOTHYECKUX 3HAHMM B MEIAX
MOBBIINIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHONH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
IPY U3y4YCHUH OMOJIOTHH,

MMOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH HCIOJNb30BaTh TMOJydaeMble 3HAHUS I aHaiu3a u
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHUE JiefaTh OOOCHOBAHHBIC 3aKIIIOYEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHMS IS
peleHus Ipo0JIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  00pa3oBaHUIO H
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHUIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeaMeTa «buosorusy
BKJIIOYAIOT: 3HAYUMble JISI (OPMHUPOBAHHS MHUPOBO33PECHHUS OOYYAIOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHB MHUpa M CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIE yueOHbIC JAeHCTBHS (IIO3HABaTEJbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYyYalolUXCs; CIOCOOHOCTh
oOyuaroumxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS U  YHUBEpCAJIbHblE y4yeOHbIE JIEHCTBUS B
ITO3HABATEIILHON 1 COLMAIIBHON MPAKTHKE.

B pesynbrare wu3ydeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0o OOIIEero
oOpasoBaHust y oOyuwatouierocss OyayT cQOpMUpPOBaHbl I103HABATEIbHbBIE
yHHUBEpCaJbHble yueOHbIE JeHCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsITUBHBbIE YHUBEpCAIbHbIE Y4YeOHblEe JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOrPAMMbI CPEIHEro OOIIero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a30Bble JJorMYecKHue JAeiicTBUA:

CaMOCTOATENBbHO  (QOpMYyJIHMpPOBAaTH U aKTyaJIU3UpOBATh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CpaBHEHHUSI, KJIaccu(pUKaIi, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPHUH UX
JNOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS! (DAaKTOB U SBJICHUM
KUBOU MPUPOBI;

CTPOUTH JIOTHYECKHE pPAaCCYXIEHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS. B PAacCCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHX OOBEKTax, a



TaKK€  MPOTUBOPEYMU  Pa3HOrO0  poOJAd,  BBIIBICHHBIX B Pa3JIMYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B IESITEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJSM, OLIEHUBATh PUCKHU NOCIEICTBUN AESATENbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE TTPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUSI;

UCIIOJI30BaTh PA3JIMYHbIE BHUJIBI JEATEIIBHOCTH IO MOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNPeoOpa3OoBaHUI0 U MNPUMEHEHHIO B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTAaTh TUIIOTE3Y €€ PEIICHUS, HaXOJIWUTh apryMEHThl [JIsl J10Ka3aTelIbCTBa
CBOUX YTBEPKICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUU PELICHNUS;

aHANIM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUS 3aJayd pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIIECTBJISTh LEJICHANPABICHHBIA MMOUCK TEPEHOCa CPEICTB U CHOCOOOB
JEeUCTBUS B MPO(ECCUOHANBHYIO CPELY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIBHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OpUrMHAJIbHbIE MOJIXOJbl U PEHICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora c ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEpaTtype, OHOJOTHYECKHX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax daHHbIX, B VIHTepHeTe), aHaIM3UpOBaTh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUS], KPUTUICCKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOpMyIMpPOBATh 3aMPOCHl U TMPUMEHATH PA3THMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpMaIMKM, HEOOXOUMOM JIJI BBITIOTHEHUS YYCOHBIX
3ajiay;

pUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouonornyeckod HHPOpMANMEH: MPUMEHATh XUMHYECKue, (Qusnueckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONBb30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMATHl  WHOOpMaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01enue:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBHITIOJHEHUS TMpeJiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIUNA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIFOJEH, MPOSBIIATh YBAKUTEILHOES OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas J1esiTeJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaIbHOU
paboThI IpH pelieHUH OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN yIeOHOM 3a/1a4u;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIMIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ ITOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpenenartb pojid ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXJIaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauye€CTBO CBOEr0 BKJIAJa WU KaXJOTO YYAaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularartb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEJCHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS [UIsl BBISIBICHUA MNpoOJIeM U UX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBJIATh IO3HABATENIBHYIO NIEATEIBbHOCTD, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOPMYIUpPOBaThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  pPELICHUS MpoOsieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH 1 MPEANOYTCHUI;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKU yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOH SPYAUINH B
pa3HbIX O00JACTSIX 3HAHMM, MOCTOSHHO TMOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJCTh HABBIKAMHM  TO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHUs
COBEpLIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCHM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PELICHHS;

YMEThb OLICHUBAThb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO HX
CHIKEHHIO;



NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHAIU3€ pe3yJIbTaToOB
NEeSATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IPABO APYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3yabTAaThl OCBOCHUSI COJEpXKaHUSI Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecledYeHue
npoduibHOoro  oOydeHust  oOydwatomuxcss  Owosorur. OHHM — BKIJIIOYAIOT:
cnenuuyeckue st OMOJIOTMM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHUIO HOBBIX 3HAHUW W UX NMPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHBIX JKW3HEHHBIX cUTyauusx. lIpeameTHbie pe3ynapTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHBIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kj1acce NOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  PEHIeHMH TPoOJieM  palMroHAIBLHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Omooruy;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONINE OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHOU N3MEHUYUBOCTH H. n. Basuiosa), MIPUHLIHATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEPEHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYIICCTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OPraHU3Max PacTeHUM, KUBOTHBIX M YEJIOBEKA, OMOJOTrHYECKUX
MPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAILEHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHOreHes3a, nocTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHHS,  HWHJIMBHUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OpPTraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIMSAMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHANIBHOTO Pa3BUTHS, T'€HOTUIOM U (DEHOTUIIOM, (PEHOTUIIOM U
(dbakTopamu cpebl OOUTaHUS;

YMEHHE BBISBIATH OTJIMUYMUTEIbHbIE TMPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JUJIsl TOKA3aTENbCTBA POJCTBA OPTaHW3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33aJa4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIeyeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, J1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOpPHBIE M MpakTUYecKhe padoThl, COOII0IATh
npaBuia mpu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GOpMyIupys Ledb HCCIEIOBAHMS, aHaJU3UPOBATH IOJYYCHHBIC
PE3yNIbTaThI U JACNaTh BBIBOJIBL;

YMEHHUE Yy4acTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBbIE  PEe3yNbTaThl Ha  YYEHHMYECKHX
KOH(epeHUusX;

YMEHHME OLICHUBATh AITHUYECKHUE AacClEeKThl COBPEMEHHBIX HCCJIEJAOBAHUN B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTEHHBIX
OpraHUu3MOB);



YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHATBHON
NEATETLHOCTH B 00JacTH OMOJIOTHH, MEAUITMHBI, OMOTEXHOJIOTHH, BETCPUHAPHH,
CEJIBCKOTO XO3SIIICTBA, MUILEBOW MPOMBIILUICHHOCTH, YTIYyOJISITh O3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIAHErO
po(heCcCHOHANTBFHOTO U BBICIIET0 00pa30BaHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs yueOHOro mpeameta «buonorus» B 11
Klacce NOJIKHBI OTPAKATh:

c(OPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBEeuecTBa, a TaKKe€ B PEUIEHWH BOIPOCOB PALMOHAIBLHOTO
MPUPOOTOIL30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENEeHUs] M IOHUMAHUE CYIIHOCTH OCHOBOIOJIATAIOIIUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKUE TEOpUU
(aBomroniionHas teopust Y. J[apBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIUH), YICHUS
(A. H. CesepuoBa — 0 nyTsX 1 HampasieHusx sBomtouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl JHEpruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHHE  BJIQJ€Th  OCHOBHBIMU  METOJIaMHM  HAy4YHOrO  IO3HAHMA,
UCIIOJIb3YEeMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 0OBEKTOB U SKOCUCTEM
(ommcanue, U3MEpeHUe, HAOMIOJEHHUE, SKCICPUMEHT), CIOCco0aMHu BBISBICHUS W
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHUE BBIJICTSATh CYIIECTBEHHBbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJJIONaTPUYECKOro u CUMITATPUYECKOTO
BUI000pA30BaHMUs, BIUSHUS ABMKYITUX CHJI SBOJIOIMY HA TEHO(OH T TIOMYJISITUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY IMpOIECCaMU HBOJIIOIHUH,
JBIKYIIMMHA CUJIAaMU aHTPOMOreHe3a, KOMIIOHEHTaMHU Pa3JIMYHbIX 3KOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMYUTENbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BHUJIOB K cpefle oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€H OpPraHM3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JIJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPTraHU3MOB U Cpeibl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTBRA;

yMEHUE peliaTh OMOJIOTUYECKUE 3a7a4l, BHISABISTH TPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJIOTUYECKUMHU MPOILIECCAMHU U SBJIICHUSIMU, J1€TIaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M MIPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPSITh HUX OSKCIEPUMEHTAIbHBIMU
cpencrtBamu, GOpMyIHpYs I€Jb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3YNBTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATH  TMOJYYSHHBIE  PE3yJbTaTbl HAa  yYEHUYECKHX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaOoTBpaICHUSI
rio0aabHbIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOP Oyayied npodeccrnoHanbHON
JESATEILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BAHUS, MEIUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TO03HABATEIBHBI WHTEpPEC, HAINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBO 4acoB
Ne HanmenoBanmue pa3jiesioB JyekTpoHHbIE (IU(POBBIE) 00pa3oBaTeIbHbIE
Kontpoabusbie IIpakTunuyeckue
n/n H TeM MPOrpaMmbl Bcero pecypchbl
padoThI padoThI
1 buoinorus kak Hayka 1 https://resh.edu.ru/subject/lesson/3827/start/118940/
JKuBbie cuCTEMEI U UX
2 2 https://resh.edu.ru/subject/lesson/5397/start/283870/
U3y4eHue
3 buomnorus kierku 2 0.5 https://resh.edu.ru/subject/lesson/5397/start/283870/
XUMHYecKast OpraHu3anus
4 p . 10 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
KJIETKHA
Crpoenue u GpyHKIUU _
5 8 2 https://resh.edu.ru/subject/lesson/5383/start/153371/
KJIETKHU
OOMeH BEIIECTB U
6 NpEeBpaLlEeHNe JHEPTUU B 9 1 https://resh.edu.ru/subject/lesson/3917/start/46777/
KJIETKE
7 JKU3HEeHHBIN UK KIETKU 6 1 1 https://resh.edu.ru/subject/lesson/5352/start/295780/
CrtpoeHue u KIIAU
8 p ymxn 17 1.5 https://resh.edu.ru/subject/lesson/3927/start/105895/
OpraHU3MOB
Pa3sMHOXeHHEe U pa3BUTHE
9 p 8 1.5 https://resh.edu.ru/subject/lesson/3927/start/105895/
OpraHU3MOB
I'enernka — Hayka o
10 HACJIEACTBEHHOCTH U 2 1 0.5 https://resh.edu.ru/subject/lesson/5630/
M3MEHYMBOCTH OPTaHU3MOB
3aKOHOMEPHOCTH
11 p 10 1 https://resh.edu.ru/subject/lesson/5386/

HaCICACTBCHHOCTH




3aKOHOMEPHOCTH

12 6 1 https://resh.edu.ru/subject/lesson/4725/start/107947/
W3MEHUYHUBOCTH

13 I'eneTnka yenoBeka 3 0.5 https://resh.edu.ru/subject/lesson/5387/

14 Cenekiusi OpraHu3MOB 1 https://resh.edu.ru/subject/lesson/3653/start/47180/

15 buotexnozorus u 4 https://resh.edu.ru/subject/lesson/3861/
CHHTETHYCCKAs OMOJIOTHUS

16 PesepBHOE Bpems 1 https://resh.edu.ru/subject/lesson/3653/start/47180/
HacnencrBennas

17 uH(bOpMaIUs U peann3arus 9 0.5
eé B KJICTKE

OBIIEE KOJIMYECTBO YACOB 102 13
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11 KIIACC

Ne i/

HaumeHnoBaHue pa3jaesioB U TeM
NPOrpaMmbl

3apokJeHUE U pa3BUTHE
HBOJIIOIMOHHBIX MTPEJICTABIICHUI B
ouosorun

MukposBonronus U €€ pe3yJbTaThl

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

14

IIpakTnyeckue
padoThI

JyekTpoHHbIE (IU(PPOBLIE)
o0pa3oBaTe/ibHbIE PECYPCHI

https://www.yaklass.ru/p/biologia/l1-
klass/etapy-evoliutcii-biosfery-i-
cheloveka-6844082/razvitie-
predstavlenii-o-vozniknoven
https://www.vaklass.ru/p/biologia/l1-

klass/osnovy-evoliutcionnogo-
ucheniia-6844066/formirovanie-

predstavlenii-ob-evoliutcii-uchenie-
ch-darvina-68440

https://www.vaklass.ru/p/biologia/l1-

klass/osnovy-evoliutcionnogo-
ucheniia-6844066/obrazovanie-
novykh-vidov-ili-mikroevoliutciia-
6844077

MakposBontonus U €€ pe3ysbTaThl

[IpoucxoxaeHne U pa3BUTHE KU3HU Ha
3emiie

HpOI/ICXO)KI[CHI/IC YECJIO0BCKaA —
AHTPOIIOTCHE3

15 1

10

1.5

https://www.yaklass.ru/p/biologia/l1-
klass/osnovy-evoliutcionnogo-
ucheniia-6844066/dokazatelstva-
napravl
https://www.yaklass.ru/p/biologia/11-

klass/etapy-evoliutcii-biosfery-i-
cheloveka-6844082/razvitie-
predstavlenii-o-vozniknoven

https://www.yaklass.ru/p/biologia/11-

klass/etapy-evoliutcii-biosfery-i-
cheloveka-6844082/proiskhozhdenie-
cheloveka-i-etapy-evoliutcii-vi




OKoIoTHI — HayKa O
B3aMUMOOTHOIICHUAX OPTaHU3MOB U

https://www.yaklass.ru/p/biologia/11-

6 3 0.5 klass/osnovy-ekologicheskikh-znanii-
Ha;[OpraHI/BNieHHHx SI/ICTGM c 6844047 /2
OKpY>Karollen cpeion
https://www.yaklass.ru/p/biologia/l1-
7 Opranusmel 1 cpesia OOUTaHUS 9 1.5 klass/osnovy-ekologicheskikh-znanii-
6844047/a
https://www.vaklass.ru/p/biologia/l1-
N 5 . 9 05 klass/osnovy-ekologicheskikh-znanii-
KOJIOTHA BIAOB 1 HOTy HATIH ' 6844047/svoistva-i-struktura-
https://www.yaklass.ru/p/biologia/l1-
9 DKOI0OrUA COOOLIECTB. DKOJIOTUIECKUAE 12 0.5 klass/osnovy-ekologicheskikh-znanii-
CHCTEMBI ’ 6844047/struktura-ekosistem-
6844058
https://www.yaklass.ru/p/biologia/11-
10 buocdepa — rmobanbHas skocucTemMa 6 klass/osnovy-ekologicheskikh-znanii-
6844047 /biosfera-zhivaia-obolochka-
zemli-6844062
https://www.yaklass.ru/p/biologia/11-
11 Yenosek M OKpyxaromas cpeaa 6 klass/osnovy-ekologicheskikh-znanii-
6844047/khoziaist
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 102 75
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koau4yecTBO yacoB
No Kont
11/- Tema ypoka porbn DIeKTPOHHBIE HH(PPOBLIE
aKTH4eC
y Bcero  ble P o0pa3oBaTte/ibHbIE PeCypChl
n KHe padoThl
pador
bl
buosiorus kak KOMIUIEKCHas HayKa U Kak 4acTb
coBpeMeHHOro obdmectsa. CoBpeMeHHast OMOIOTUI —
P P https://resh.edu.ru/subject/lesson/3827/sta
KOMIUIEKCHas Hayka. KpaTkas ucropust pa3BuTUs £/118940/
r
O6uosiorun. buosornueckne HaykKu U U3y4aeMble UMHU https:// " Jo/biologia/10
s://www.yaklass.ru iologia/10-
npo6sieMbl. OyHIaMEHTaIbHbIE, IPUKIIAIHbBIE U kIa:s /predme'\c/—bioIogii—6:43996jetapv-
IMOMCKOBEIE HayYHBIE UCCIIETOBAHNS B OMOIOTHH.
3 6 i a 1 razvitiia-biologicheskikh-znanii-6843997
HaueHHe OMOJIOTUH B (OPMHUPOBAHUU . )
. (bopmup . https://www.yaklass.ru/p/biologia/10-
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUpA. klass/predmet-biologii-6843996/etapy-
Tpogecenn, cessantbie Cv6HOH0rHeH' 3naucnue razvitiia-biologicheskikh-znanii-6843997/re-
OMOJIOTHH B MPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKa! 5b063016-45¢2-48b2-a5ae-Ff976771d0c
MEIMITHHE, CEITLCKOM XO3SICTBE,
MIPOMBIIUIEHHOCTH, OXPaHE MPUPOIBI.
https://resh.edu.ru/subject/lesson/3827/sta
BBoanoe tectupoBanue.)KuBbie CUCTEMBI KAk t/518/540/ /subject/ / /
. r
npeaMeT u3ydeHust ononoruu. CBONWCTBA KUBBIX httos://www.yaklass.ru/p/biologia/10-
CHCTEM: €IUHCTBO XMMHYECKOI'O COCTaBa, i -
A klass/predmet-biologii-6843996/etapy-
JIUCKPETHOCTH U LIEJIOCTHOCTD, CIIOAKHOCTD U 1

YIOPAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTB,
caMOOpraHu3anus, CaMOBOCIIPOU3BEICHUE,
pa3IpakxuMOCThb, U3MEHYMBOCTh, POCT U Pa3BUTHE.

razvitiia-biologicheskikh-znanii-6843997

https://www.yaklass.ru/p/biologia/10-
klass/predmet-biologii-6843996/etapy-
razvitiia-biologicheskikh-znanii-6843997/re-




YpOBHH OpraHU3aINH KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBIN, TKAHEBBIN,
OpraHU3MEHHBIN, TOMYJIALMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI),
ouochepusiid. [Iporeccsl, pOUCXOASIIUE B )KUBBIX
cuctemax. OCHOBHBIE PU3HAKH KUBOTO. JKU3HB KaK
dbopma cymiecTBoBaHusg Marepuu. Hayku,
M3YYAOIINe )KUBBIC CUCTEMBI Ha Pa3HBIX YPOBHSIX
OpraHu3aIiu.

Hcropus oTKpsITHA U N3ydeHUs KiIeTKU. Knetounas
TEeOpUs

5b068016-45c2-48b2-a5ae-ff97677f1d0c
https://www.yaklass.ru/p/biologia/10-

klass/predmet-biologii-6843996/etapy-

razvitiia-biologicheskikh-znanii-6843997

https://www.yaklass.ru/p/biologia/10-

klass/predmet-biologii-6843996/etapy-

razvitiia-biologicheskikh-znanii-6843997/re-

ebdf5eel-6d70-453e-a517-453970ed7dc?

https://www.yaklass.ru/p/biologia/10-
klass/predmet-biologii-
6843996/otlichitelnye-osobennosti-zhivykh-
organizmov-urovni-organizatcii-zhizni-
6843999/re-a5baaecc-2735-4bc2-93a2-
7b5e72babd07

https://www.yaklass.ru/p/biologia/10-

klass/predmet-biologii-

6843996/otlichitelnye-osobennosti-zhivykh-

organizmov-urovni-organizatcii-zhizni-

6843999/re-a5baaecc-2735-4bc2-93a2-

7b5e72babd07

https://www.yaklass.ru/p/biologia/10-
klass/predmet-biologii-
6843996/otlichitelnye-osobennosti-zhivykh-
organizmov-urovni-organizatcii-zhizni-
6843999/re-43d6561e-671c-4d62-b324-
24decf717217

MeTo/1bl MOJIEKYIISIPHOM M KJIIETOYHON OHOJIOTHH.
Nzyuenue xuBbix cucrem. HaGmonenue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3ALIMA,
MeTaaHanmms. IloHsATHE 0 3aBUCHMOI 1 HE3aBUCHUMOI

0.5

https://www.yaklass.ru/p/biologia/10-
klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
6844002/sushchnost-kletochnoi-teorii-




nepemeHHoi. [llannpoBaHue sKCIIepUMEHTA.
[TocranoBka u nmposepka runote3. Hynesas
runote3a. [Tonsarue BEIOOPKH U €€ JOCTOBEPHOCTD.
Pazbpoc B Guonorndeckux qaHHbIX. OeHKa
JIOCTOBEPHOCTH IOJTYYEHHBIX PE3YJIbTATOB.
[IpuunHbI HCKaXXEHUS PE3YIbTATOB IKCIIEPUMEHTA.
[TonsiTue cratuctuyeckoro tecra.lIlpaktuyueckas
pabota «3y4yeHne MeTOI0B KIETOYHON OUOIOrHH
(xpomatorpadusi, mekTpodopes,
muddepennuansHoe neHTpudyruponsanue, [1LP).
W3yueHne KUBBIX CUCTEM.

Knetka — cTpykTypHO-(QyHKIIMOHATIbHAS €IMHUIA
»)kuBoro. Mcropust oTkpbITUs KiieTkH. PaboTsr P.
I'yka, A. JleBenryka. Knetounas reopus (T. [LIBanH,
M. [ne#inen, P. Bupxo). OCHOBHBIE MOJOXKECHUS
COBPEMEHHOM KJIETOYHOM TeOpuu. MeTo b1
MOJIEKYJIIPHOM M KJIETOUHON OMOJIOTUH:
MUKpOCKOIHUA, Xpomarorpadus, 31eKTpodopes,
METO/I MEUEHBIX aTOMOB, AuddepeHnaILHoe
neHTpudyrupoBanue, KyIbTHBHPOBAHUE KIETOK.
DNEKTPOHHAs: MUKPOCKOIHNSA. XUMUYECKUH COCTAB
KJIETKH

poverkhnostnyi-apparat-kletki-tcitoplazma-
_-6844003/re-5d8686cd-9d8c-41c1-b9fb-
€836244c928f

https://www.yaklass.ru/p/biologia/10-
klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-

6844002 /sushchnost-kletochnoi-teorii-
poverkhnostnyi-apparat-kletki-tcitoplazma-
_-6844003/re-5d8686cd-9d8c-41c1-b9fb-
€836244c928f

Makpo-, MUKpO- 1 yJIbTpaMUKpPO3JIeMEHTHL. Bona n
€€ poJIb KaK pacCTBOPHUTEIS, pEareHTa, y4acTue B
CTPYKTYPUPOBAHUU KIIETKH, TEIJIOPETYIIALUH.
MuHepanbHbIE BEIIECTBA KIETKH, UX
O6uonornyeckas posb. Poib KaTHOHOB M AaHHOHOB B
KJIETKE.

OpFaHI/I‘{eCKI/Ie BCIICCTBA KJICTKHU — OCIIKH.

0.5

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

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




buonornueckue nonumepslt. benku.
AMUHOKHCIOTHBIN cocTaB 0eKkoB. CTPYKTYpBI
6enkoBoit Mosekynbl. [lepBuuHast cTpykTypa Oernka,
NEeNTUHASA CBA3b. BTOpHYHAs, TpeTHYHAS,
4YeTBEpTUYHAs CTPYKTYphI. Jlenatypanus. CBoiicTBa
oenkoB. JJaboparopHas padota «OOHapyKEHHE
0EJIKOB ¢ IOMOIIBIO0 KAUECTBEHHBIX PEAKLIUII»

rt/163096/

CgoiictBa, Knaccuukanys U GyHKIUU OSIKOB

https://resh.edu.ru/subject/lesson/3840/sta
rt/163096/

10

Oprannyueckue BeniecTBa KJIETKH — YTJICBOJIBI.
Monocaxapusl, Tucaxapuibl, OJUTOCAXapHUIbl U
nonucaxapuabl. OOl naaH cTpoeHus u GU3UKO-
XUMHUYECKHE CBOICTBA YIJIeBOAOB. bruonornueckue

(GyHKIIY YTTIEBOIOB.

https://resh.edu.ru/subject/lesson/3840/sta
rt/163096/

11

12

Opranudeckue BEemecTBa KJISTKH — JIAITH/IBL.
lMunpodunbHO-ruAPOPOOHBIE CBOICTBA.
Knaccudukanus mununos. Tpuriauiepusl,
dbocdonunuabl, BOCKH, CTepouabl. buonornyeckue
dbyskuyn munuaos. O01me cBoiicTBa
OMOJOTHYECKHX MEMOpaH — TEKYy4eCTh,
CIIOCOOHOCTH K CaMO3aMEIKaHHIO,
MOJTYIIPOHHUIIAEMOCTb.

Hyxneunossie kucnotsl. JIHK u PHK. Ctpoenue
HYKJIEMHOBBIX KucaoT. Hykneornael. [TpuHumn
KomIieMeHTapHoctu. [Ipasuno Yapradoda.
Crpykrypa JHK — nBoliHas cnimpais.
MecTtonaxoxaeHue u ouonornyeckue GyHKIMI
JHK. Buasl PHK. ®yukuun PHK B knetke.
JlabopaTtopHast pabota «HcciaenoBanue

0.5

https://resh.edu.ru/subject/lesson/3840/sta
rt/163096/

https://resh.edu.ru/subject/lesson/3840/sta
rt/163096/




HYKJIICMHOBBIX KUCJIOT, BBIJCIICHHBIX U3 KIICTOK
Pa3JIMYHBIX OPraHU3MOB»

Crpoenue u pyakuuu AT®D. . Makposprudeckue
cBs3u B Mosiekysie AT®. buonornueckue GyHkimm

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

13 AT®. BoccTaHOBIIEHHBIE IEPEHOCYUKH, UX t/163096/
dbyukun B kietke. [pyrue nykieozuarpudocdars
(HT®)
14 CexBenuponanue JIHK. MeToapl reHOMUKH, https://resh.edu.ru/subject/lesson/3840/sta
TPAHCKPUIITOMUKH, TIPOTEOMUKHN rt/163096/
Merozpt cTpyKTypHoii Grox0rHNI: GHOXHMITECKIC I https://resh.edu.ru/subject/lesson/5352/sta
15 Oonodu3MIecKre NCCIIeIOBAHMS COCTaBa U t/295780/
IIPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYII.
THunb! KIETOK: 3yKapHOTHYECKas U
npokapuotrnyeckasi. CTpyKTypHO-(QyHKIIMOHAJIbHbIE
obpazoBanus kieTku. CTpoeHue npovKapnoqueCKon https://resh.edu.ru/subject/lesson/5352/sta
16 kieTku. Kierounas creHka 6aktepuii U apxeil. t/295780/
Oco0OeHHOCTH CTpOeHUs TeTepoTpOHON U
aBTOTPO(HON MPOKAPUOTUYECKUX KIIETOK. MecTo u
POJIb MPOKAPHOT B OMOLIEHO3aX.
17 Crtpoenue sykapuoTudeckoi kietku. [IpakTudeckas 0.5 https://resh.edu.ru/subject/lesson/5383/sta
pabota «/3ydyeHne CBONCTB KIETOYHON MEMOpaHb» rt/
[ToBepxHOCTHBIN anmapat kieTku. [Ina3zmaruueckas
MeMOpana (miazmaniemma). CTpykTypa
r1asMaTHueckoi MmemOpaHbl. TpaHCHIOPT BellecTB
13 4yepe3 IIa3MaTHIeCcKyt0 MeMOpaHy: TaCCUBHBIN https://resh.edu.ru/subject/lesson/5383/sta

(muddyzus, odneruénnas nuddysus), ak THUBHBIH
(MepBUYHBIN ¥ BTOPUYHBIM aKTUBHBIN TPAHCIIOPT).
[Monmynponumaemocts MeMOpanbl. PaboTa HaTpuii-
KaJIMEBOr'0 Hacoca. DHJOIUTO3: IMHOLUTO3,

rt/




19

20

daronuTo3. Dk301uTo3. Kiierounas creHka.
Crpykrypa v GYHKIIUU KICTOYHON CTCHKU
pactenuii, rpuOoB. [{utomnazma. [{uto30b.
LuTockener. [[Br>keHUE HUTOILIA3MBI.

OnHoMeMOpaHHbIE OPraHOUIbI KIETKH.
OpnHoMeMOpaHHbIE OPraHOU/IbI KIETKHU:
sHpoIu1azmaTuueckas cethb (O11C), anmapar
[Nonbasxu, TM30COMBI, UX CTPOEHHE U (DYHKIUU.
B3aumocBs3b 0lHOMEMOpaHHBIX OPTaHOMI0B
kjeTku. CTpoeHue rpaHysspHOTO PETUKYIIyMa.
CunTe3 pacTBOpUMBIX 0e1KkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['mankuii (arpaHyssipHbIil)
SH/I0IIa3MaTHYeCKuil peTukynym. CekpeTopHas
¢ynkuus annapara ['onpakxu. TpaHcnopT BeliecTB B
KJIeTKe. Bakyoau pacTUTENbHBIX KIIETOK.
Kunerounsiii cok. Typrop.Ilpaktuueckas pabota
«M3yueHune NBUKEHUS LIUTOIIIa3MBbl B
PACTUTENBHBIX KIETKaX»

[TosryaBTOHOMHBIE OPTaHOUABI KIETKH:
MUTOXOHJIpHH, 1acTUIbl. CTpoeHNE U QYHKIUH
MUTOXOHJIpUi U ractuf. [lepBudHble, BTOpUUHBIE
U CJIOXKHBIE IIACTH/IbI (POTOCUHTE3UPYIOIINX
9YKapHOT. XJIOPOIUIACTHI, XPOMOILIACTHI,
JeMKOMIacThl BhICIINX pacTeHui. JlaboparopHas
pabora «VccrnenoBanue miasmMoiansa u
JIEIUIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

0.5

0.5

https://resh.edu.ru/subject/lesson/5383/sta
rt/

https://resh.edu.ru/subject/lesson/5383/sta
rt/

21

HememOpannbie opranouipl kieTku. CTpoeHue u
GyHKIIMM HEMEMOPAHHBIX OPTaHOUOB KIIETKH.
Pu6ocombl. MukpodmiameHTsl. MbleyHbie

https://resh.edu.ru/subject/lesson/5383/sta
re/




22

KJIETKH. MUKpOoTpyOOoUKH. KiieTouHbIH 1IEHT].
CtpoeHue U IBUKEHUE )KTYTUKOB U PECHUYEK.
MuxkpoTpy0ouky UTOIUIA3MBL. LIeHTpHOb.

Crtpoenue u dyakuuu sapa. Aapo. O6omouka sapa,
XpOMAaTHH, KapuoIlia3Ma, SAPBIILIKH, UX CTPOCHUE U
byHKIMA. SaepHbIN OETKOBBIA MaTPUKC.
[IpocTpaHcTBEHHOE PACIIONOKEHHE XPOMOCOM B
uHTepdazHoM siape. bernku XxpomMaTuHa — TUCTOHBI.
Kiterounsie Bxirouenus. CpaBHUTEIbHAS
XapaKTePUCTHKA KICTOK dyKapUOT (PaCTUTEIHHOM,
JKUBOTHOM, TPUOHOM).

https://resh.edu.ru/subject/lesson/5383/sta
re/

23

24

CpaBHuUTENbHAS XapaKTEPUCTUKA KIETOK SYKAPHUOT.
JlaGopaTtopHast pabota «M3yueHue CTpoeHus KIETOK
Pa3IMYHBIX OPraHU3MOB»

ACCUMUIISIIIAS ¥ TUCCUMUIISALINS — JBE CTOPOHBI
MeTaboau3Ma: aBTOTPO(HBIN 1
https://resh.edu.ru/subject/lesson/5383/start/reTepot
podHbIi. YyacTre KUCIOPOo1a B 0OOMEHHBIX
npoiieccax. DHEPreTHIECKOe 00eCredeHNE KIETKU:
npeBpaiienrne AT® B oOMeHHBbIX mporieccax Turmbl
oOmeHa BemiecTB. JIabopatopHast pabora «M3ydyeHue
KaTaJUTHYECKON aKTUBHOCTU ()ePMEHTOB (Ha
MpUMepe aMHJIA3hl HIIM KaTanas3bl)»

0.5

https://resh.edu.ru/subject/lesson/5383/sta
re/

https://resh.edu.ru/subject/lesson/5383/sta
re/

25

DepMEHTAaTUBHBIN XapaKTep Peakuid KIETOYHOTO
metabomnu3ma. . DepMeHTaTHBHBIN XapakTep
peaknuii kjaeTouHoro Metadonusma. GepMeHTHI, UX
CTPOEHUE, CBOMCTBA M MEXAHU3M JCHCTBUSI.
KogepmenTsl. Otinnuns pepMeHTOB OT
HEOpraHMuYecKux Karanuszaropos. JlaboparopHas

0.5

https://resh.edu.ru/subject/lesson/3917/sta
rt/46777/




26

27

pabota «3yuenue hepMEHTATUBHOTO PaCIICIICHUS
MEePOKCHUIa BOJIOPO/IAa B PACTUTEIBHBIX U )KUBOTHBIX
KJIETKaxX»

benku-akTuBaTOphI U OEIKU-UHTUOUTOPHI.
3aBUCHUMOCTbH CKOPOCTH (PEpMEHTATUBHBIX peakluii
OT pa3INyYHbIX (HaKTOPOB.

ABTroTpo(HBIi THII 00MeHa BeriecTB. [lepBuuHbIi
CHHTE3 OPTraHNYECKUX BEIIECTB B KIICTKE.

https://resh.edu.ru/subject/lesson/3917/sta
rt/46777/

https://resh.edu.ru/subject/lesson/3917/sta
rt/46777/

28

®dotocunrte3. CBeToBast U TEMHOBasI (a3bl.
[IponykTuBHOCTE (hoTOCHHTE3a. Bimsiame
pa3nuyHbIX (PaKTOPOB HA CKOPOCTH (POTOCHHTE3A.
3HavyeHne GOTOoCHHTE3a

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

29

XemocuHres. PazHooOpasue opraHu3mMoB-
XEMOCHHTETHKOB: HUTPUDUIHPYIOIIHE OaKTepuH,
Kene300aKTepun, cepobakTeprn, BOJIOPOAHbBIE
OaxTepun. 3HaueHHe xeMocuHTe3a. JlabopaTopHas
paborta «CpaBHeHHE Tpo1eccoB (POTOCHHTE3A U
XEMOCHHTE3a»

0.5

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

30

AHaspoOHBIe OpraHu3Mbl. Buibl OpoxeHusl.
[TpoayKTel OpO’KEHUS U UX UCTIOIH30BaHUE
4yeJI0BEKOM. AHa3pOOHBIE MUKPOOPTaHU3MbI KaK
00BEKTHI OMOTEXHOJIOTUU M BO3OYIUTENH
6onesneitJlaboparopHas pabota «CpaBHeHuE
IPOIIECCOB OPOXKEHUS U JBIXAHUS

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

31

AspoOHBIE OpraHU3MBbl. JTaIbl SHEPTETHYECKOTO
oOMeHa. DTamnbl SHEPTeTUYECKOr0 OOMEHa.
[ToaroroBurenbHbid d1ar. [ MMKoIU3 —
OECKHUCIOPOAHOE pACIICTNIEHNE TTIOKO3HI.
buonornueckoe okuciIeHUe, UIN KIETOUYHOE

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




IpIxanue. Poib MUTOXOHIPHH B miporieccax
Ouosormyeckoro okuciaenus. Lluknmyeckue
peakuuu. OxucIuTeNsHOE PochOopHIIpOBaHHE.
[IpeumymiecTBa a3poOHOTO MyTH OOMEHA BEIIECTB
nepea aHa3poOHBIM. DPPEKTUBHOCTD
9HEPreTHYECKOro OOMeHa.

OHeprusi MeMOPaHHOTO TPATUCHTA TIPOTOHOB.

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

32 Cunre3 AT®: pabora nporoHHoll AT®-cuHTa3b!1 rt/
Peakuuu marpuunoro cunresa. [Tpunnun
33 KOMILUIEMEHTaPHOCTH B PEAKIIUSIX MATPUIHOTO https://resh.edu.ru/subject/lesson/3917/sta
cuHTe3a. Peanu3anus HacieCTBEHHOU rt/
uHpopmanuu. ['eHeTHIeCKnit Ko, €ro CBOHCTBA.
Tpanckpurius — matpuibiii cunres PHK. https://resh.edu.ru/subject/lesson/3917/sta
34 [TpyHIMIIBI TPAHCKPUIILIMK: KOMIIJIEMEHTApHOCTD, it/
AHTUIAPaUIEIbHOCTh, ACUMMETPUYHOCTD.
Tpancasaus u e€ aTanbl. YyacTHe TPaHCIIOPTHBIX https://resh.edu.ru/subject/lesson/3917/sta
35 PHK B 6uocunrese Oenka. YcinoBust OnocuHTE3a )
Oenka.
36 Konuposanue amunokucior. Ponbs pubocom B https://resh.edu.ru/subject/lesson/3917/sta
OuocuHTe3e OenKa. rt/
Opranuzanys resoMa y mpokapuor u
SYKapHOT.PEryJIsIs AKTHBHOCTH [CHOB y https://resh.edu.ru/subject/lesson/5352/sta
37 npokapuot. ['unoresa onepona (®. XKakoo, XK. )
Mano). Perynsiyst 0OMEHHBIX POLIECCOB B KIIETKE.
Kiterounsiii romeocras.
33 MonekyspHble MEXaHU3MBI DKCIIPECCUU TEHOB Y https://resh.edu.ru/subject/lesson/5352/sta
3YKapHOT rt/
https://resh.edu.ru/subject/lesson/3939/sta
39 Bupycel — BHeks1eTOUHBIE POPMBI )KU3HU U 0.5

rt/105165/




40

41

42

43

44

obnurarHble napa3uthl. . CTpoeHHE POCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprO(haros.
[Mpaktuueckas padora «Co3znaHue MOJICIIN BUPYCa»

BupycHbie 3a001eBaHus Y€I0BEKa, )KUBOTHBIX,
pacrenuii. CIIN]], COVID-19, counanbabie 1
MEUITMHCKHUE TIPOOJIEMBI.

HanorexHoiioruu B OMOJOTHU U MCAUILINMHEC

JKusHeHHBIN MUK KIeTKH. KIIeTOUHBIN UK, €ro
nepuosl U perymsiaus. Uatepdasza u MUTO3.
OCco0EHHOCTH MPOIIECCOB, MPOTEKAIOIINX B
uHTepdase. [loaroroBka KIETKH K JICICHUIO.
[Ipecunrernyeckuit (MIOCTMUTOTUYECKHUI),
CHHTETUYCCKUM U MOCTCUHTCTUICCKUM
(MpeMUTOTUYECKUI) TEpHOIbl HHTEP(A3BI

Matpuunsiii cunte3 JJHK. JIHK — pennmukanus.
[Tpuaumns! permmkanuu JJHK:
KOMIUIEMEHTAapPHOCTh, MOTYKOHCEPBATHBHBIN
CUHTE3, aHTUIApAJIJIEIbHOCTh. MexaHu3M
permukanuu JJHK.

XpomocoMbl.CTpoerune xpomocoM. Tenomepsl u
TenoMepasza. XpoOMOCOMHBIN HAOOp KIIETKU —
KapuoTHT. JIUIITONAHBIN 1 TaruIOUHBIA HA0OPHI
xpomocoM. ["'omonioruanbie XpoMocoMElI. [1ostoBbIe
xpomocomsl. JlTabopaTopHas pabora «3yuenune
XPOMOCOM Ha TOTOBBIX MHUKpOIIpEnaparax»»

0.5

https://resh.edu.ru/subject/lesson/3939/sta
rt/105165/

https://resh.edu.ru/subject/lesson/3939/sta
rt/105165/

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

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

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

45

Tuns! kneTok. KapnokuHes u UTOKUHE3.
JlabopaTtopHnas pabora «Habmrogenue Mmuto3a B
KJIETKaX KOHYMKa KOPEIIKa JIyKa (Ha TOTOBBIX

0.5

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




MUKpOIIpenaparax)»

Henenue kinetku — mMuTo3. CTaguu MUTO3a U
MIPOUCXOASAIINE B HUX MPOIECChl. TUITBI MUTO3A.

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

46
Kapuokunes u uutokunes. buosorndeckoe rt/
3HAYCHHE MHUTO3A.
Peryisiius »KM3HEHHOIO LIUKIIA KIIETOK.

4 [Iporpammupyemas kieToyHast THOENb — aronTo3. https://resh.edu.ru/subject/lesson/3927/sta

7 Knetounoe sapo, XxpoMOCOMBI, QyHKIIMOHAIbHAS rt/

TCHOMHUKA.
Opranusm Kak eiuHoe 1esnoe. buonornueckoe
pazHooOpaszue opranu3MoB. OTHOKIIETOYHEIE,
KOJIOHHMAJIbHBIEC, MHOTOKJIETOUYHBIE OPTaHU3MBI.
OCoOCHHOCTH CTPOCHHS M JKH3HEACATETHHOCTH

43 OJTHOKJIETOYHBIX OPTaHW3MOB. baktepuu, apxeu, https://resh.edu.ru/subject/lesson/3927/sta
OJIHOKJICTOYHBIE TPUOBI, OAHOKIETOUHBIE rt/
BOJOPOCIIH, Apyrue npoTucthl. KononuanbHbie
Opranu3mbl. B3anMoCBs3b 4acTeii MHOTOKJIETOYHOTO
opranu3ma. TkaHu, OpraHbl U CUCTEMBI OPTAHOB.
Opranusm Kak enuHoe neioe. 'omeocras.
Txanu pacTeHud. TUIIBI pACTUTEIBHBIX TKAHEH: https://wva/‘.yakIass.r.u/p/biologia/s—
oOpa3oBaTenbHasi, TOKPOBHAs, POBOIAIIAS, klass/raste.m|a-poo.|-m|kroskopon.1-

6843726/vidy-rastitelnykh-tkanei-13587

49 OCHOBHajI, MEXaHUYeCcKasl. OCOﬁCI—\IIHOCTI/I CTPOEHUS, 0.5 https://www.yaklass.ru/p/biologia/10-
(byHKHmf 11 PACTIONIOACHHA TRAHCH B OpraHax . klass/razmnozhenie-zhivykh-organizmov-
paCTeHm:LHa60paTopHaﬂ pabota «3ydyenue TkaHeu 6844021 /zhiznennyi-put-Kletki-6844022/re-
PacTCHHI d2cfdb6b-a28a-4ead-8165-f2c6d950694b
TxaHM )KUBOTHBIX U Ueja0BeKa. THUIIBI JKUBOTHBIX https://www.yaklass.ru/p/biologia/8-

50 TKaHEH: SOUTeIrnalbHas, COeJUHUTEIbHAS, 0.5 klass/obshchie-predstavleniia-ob-organizme-

MbllIeyHast, HepBHas. OcOOEHHOCTH CTPOEHHUS,

cheloveka-16120/organizm-cheloveka-




GbyHKIMI 1 pacnoiaoKeHUs TKaHel B opraHax
JKUBOTHBIX U 4YelloBeka. JlabopaTopHas pabora
«M3y4yeHne TKaHel KUBOTHBIX»

Opranbl. CucteMbl opranoB. BereratuBHblie 1
reHepaTUBHBIE OpraHbl pacteHuit. Opransl U

tcelostnaia-sistema-13450/re-34f87349-
cca9-407f-al2a-cb5cb502d008

https://www.yaklass.ru/p/biologia/8-
klass/obshchie-predstavleniia-ob-organizme-

51 CHUCTEMBbI OPraHOB JKUBOTHBIX U UeJ0oBeKa. OyHKINUU 0.5 cheloveka-16120/organizm-cheloveka-
OpraHoB U cucTeM opraHoB. JlaboparopHas pabora tcelostnaia-sistema-13450/re-67ac0727-
«M3y4eHne OpraHoB IBETKOBOI'O PACTEHUS» 8450-45a9-8f03-0f875832a964
Omnopa Tena opranu3moB. Kapkac pacTeHui. https://www.yaklass.ru/p/biologia/8-

57 CkeneTsl OJHOKIETOYHBIX 1 MHOTOKJIETOYHBIX klass/opora-i-dvizhenie-16074/stroenie-
JKUBOTHBIX. HapyXHbII U BHYTpEHHUI CKEJIET. skeleta-cheloveka-16075/re-52222947-
CrpoeHue u TUIIBI COeAMHEHUST KOCTEH. 5692-433d-a7a2-aac7f53756b3

https: .yaklass. biologia/7-
JIBrm>xkeHre opraau3moB. J{BUKEHHUE OJTHOKIETOYHBIX ps:/fwww.yaklass r_fj/p/ 10 og|fa1/ )
. klass/predmet-zoologii-14350/otlichitelnye-
OpraHU3MOB: aMEOOHIHOE, KT'YTHKOBOE, PECHUYHOE. .
1 . cherty-zhivotnykh-14370/re-c8fed51f-775c¢-
BUKECHUE MHOTOKJIETOUYHBIX PACTEHH: TPOITU3MBI
53 P P 4¢89-bb07-1a50fe41fe83
Y HacTUH. JIBM)KEHHE MHOTOKJIETOUHBIX KUBOTHBIX S
https://www.yaklass.ru/p/biologia/8-
U YeJioBeKa: MblleuHas cuctema. Pedrekc. Do . :
c 5 klass/opora-i-dvizhenie-16074/stroenie-
KEJIETHBIE MBIIIILBI U KX padoTa skeleta-cheloveka-16075
https://www.yaklass.ru/p/biologia/6-
klass/zhiznedeiatelnost-rastitelnykh-
organizmov-14968/postuplenie-vody-i-
[Iuranue opranusmos.Ilornomenre Boael, mineralnykh-solei-k-organam-rastenii-
YIJIEKUCIIOrO Ta3a U MUHEPAIBHBIX BELIECTB 14757/re-769b9abd-07f9-4664-8f5e-
54 pacteHusiMu. [Iutanne ) KMBOTHBIX. 6ecffc5f025a

BHYTpHUITONIOCTHOE ¥ BHYTPUKIIETOYHOE
MAIIEBAPEHNE

https://www.yaklass.ru/p/biologia/6-
klass/zhiznedeiatelnost-rastitelnykh-
organizmov-14968/obrazovanie-
organicheskikh-veshchestv-iz-
neorganicheskikh-fotosintez-14756




55

56

57

58

IIutanue MO3BOHOYHBIX KUBOTHBIX. OTI[CJIBI
MUIICBAPUTCIBHOT'O TPAKTa. HI/IH_IeBapI/ITeHBHBIe
JKCIIC3hbI. HI/IH.ICBapI/ITeJIBHaH CHUCTEMaA YCIIOBCKA

Hpixanue . Jlpixanue pacteHuid. /lprxanue
KUBOTHBIX. [lr(dy3us ra30B yepes MoBEPXHOCTh
kietku. KoxkHoe npixanue. [[prxarenbHas
MOBEPXHOCTH. JKabepHoe 1 IEroYHOe JbIXaHUE.

JIpIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCIIOKHEHUE CTPOEHUS JETKUX
II03BOHOYHBIX KMBOTHBIX. JlpIXaTebHas cucrema
yesnoBeka. MexaHu3M BEHTWISLMU JIETKUX Y NITULL U
MJICKOMUTAIOMIMX. Perynsmuus qpixanusl.
JpixarenbHble 00BEMBI.

TpaHCcHopT BELWIECTB y OPraHU3MOB. TpaHCIIOPTHBIE
CHUCTEMBI pacTeHHUI. TpaHCIIOPT BEIIECTB Y
JKUBOTHBIX. KpoBEeHOCHAas cucreMa u e€ opraHsl

https://www.yaklass.ru/p/biologia/7-
klass/predmet-zoologii-14350/otlichitelnye-
cherty-zhivotnykh-14370/re-d0a179b6-9c82-
4489-b6c3-993d65693853

https://www.yaklass.ru/p/biologia/8-
klass/pishchevaritelnaia-sistema-
16033/stroenie-organov-pishchevareniia-
16078

https://www.yaklass.ru/p/biologia/6-
klass/zhiznedeiatelnost-rastitelnykh-

organizmov-14968/dykhanie-i-obmen-

veshchestv-u-rastenii-14763

https://www.yaklass.ru/p/biologia/7-
klass/predmet-zoologii-14350/otlichitelnye-
cherty-zhivotnykh-14370/re-d0a179b6-9c82-
4489-b6c3-993d65693853

https://www.yaklass.ru/p/biologia/8-

klass/dykhatelnaia-sistema-

16090/dykhatelnye-puti-i-legkie-protcess-
dykhaniia-16091/re-9fl1ae138-b472-4e4a-
81c4-9c52b3078eaa

https://www.yaklass.ru/p/biologia/6-

klass/zhiznedeiatelnost-rastitelnykh-

organizmov-14968/postuplenie-vody-i-

mineralnykh-solei-k-organam-rastenii-14757

https://www.yaklass.ru/p/biologia/8-
klass/transportnaia-sistema-organizma-
16070/komponenty-vnutrennei-sredy-
organizma-16034




KpoBeHocHas cuctemMa o3BOHOYHBIX )KUBOTHBIX U
yesioBeka. Cepyrie, KpOBEHOCHBIE COCY/IBI M KPOBb.
Kpyru xkpoBooOparieHust. IBOIIOLUOHHbIE

https://www.yaklass.ru/p/biologia/8-
klass/transportnaia-sistema-organizma-

59 . 16070/komponenty-vnutrennei-sredy-
CJI0KHEHHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI
M p p o > organizma-16034/re-310233f1-4127-4948-
MO3BOHOYHBIX KMBOTHBIX. Pabora cepaua u eé 8c18-d14e7c061ab3
peryisuus.
Brinenenue y opranu3mMoB. Beienenue y pacTeHui. . )
https://www.yaklass.ru/p/biologia/6-
Brinenenue y suBoTHBIX. COKpaTUTENIbHbBIC _ ) _
klass/zhiznedeiatelnost-rastitelnykh-
Bakyosu. Oprausl BeijieeHus. OuibTpaims, ) .
organizmov-14968/dykhanie-i-obmen-
CEKpeIys 1 00paTHOE BCACHIBAHUE KAaK MEXaHU3MBI n
veshchestv-u-rastenii-14763
60 paboThl opraHoB BbiaeneHus. CBA3b MOJOCTH Tela C L
. . https://www.yaklass.ru/p/biologia/8-
KPOBEHOCHO! U BBIJIETUTEIBHOW CUCTEMAMH. . N .
Bp a klass/vydelitelnaia-sistema-16092/stroenie-i-
Hbmeneléue Yy HO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. funktcionirovanie-pochek-16093/re-
ouxu. CTpoeHne 1 GYHKUMOHHPOBAHHE He(ppoHa. a528de57-c10b-4641-b0dc-286b2385f0b2
OO6pa3oBaHue MOYH Yy YeJIOBEKA.
3ammra y opraHu3MoB. 3aliiuTa y OJJHOKJIETOYHBIX https://www.yaklass.ru/p/biologia/6-
opranu3MoB. Criopbl GakTepuil ¥ IIUCTBHI klass/rasteniia-pod-mikroskopom-
IIPOCTEHIINX. 3aIIUTa Yy MHOTOKJIETOYHBIX 6843726/vidy-rastitelnykh-tkanei-13587/re-
61 pactennii. Kyrukyna. CpeacTsa macCUBHOM U fe5fafa7-6497-4505-9efa-9818c763d217
XUMHYECKON 3amuThl. OUTOHIMIBL. 3aluTa y https://www.yaklass.ru/p/biologia/8-
MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI 1 ©X klass/vydelitelnaia-sistema-16092/stroenie-i-
IPOM3BOHEIE. 3aIUTa OPraHU3Ma OT OOJIE3HE. funktcionirovanie-pochek-16093
NMMmynHas cucrema yenoseka. Kiierounslii u https://www.yaklass.ru/p/biologia/8-
r'yMOpaJIbHbIi UMMYHUTET. BpOoKIEHHBIN U klass/vydelitelnaia-sistema-16092/stroenie-i-
NpUOOPETEHHBIN crelU(pUIECKUI UMMYHHTET. funktcionirovanie-pochek-16093
62 Teopust K1OHaTBEHO-CeNIeKTUBHOTO MMMyHHUTEeTa (1. https://www.yaklass.ru/p/biologia/8-

Opmux, ®.M. bepuer, C. Tonerasa).
BocnanurensHble OTBETHI OPraHu3MoB. Poib
BPOXJIEHHOI'O UMMYHUTETA B PA3BUTUU CUCTEMHBIX

klass/transportnaia-sistema-organizma-
16070/komponenty-vnutrennei-sredy-
organizma-16034/re-9c0a19b8-58d7-4d7d-




3a00JIeBaHUIA.

PazapaxxuMocTh U perynsius y Opranu3MoB.
Pa3nipaxxuMoCTh Y OJTHOKJIETOUHBIX OPraHU3MOB.
Takcucel. Pa3apa>kuMOCTb U peryJdius y pacTCHUM.
PoctoBrle BemiecTBa 1 ux 3Hadenue. HepHast
cucTema U peIeKTOpHas Perysilus y >KUBOTHBIX.

9ecf-1e26fc395799

https://www.yaklass.ru/p/biologia/8-

klass/nervnaia-reguliatciia-16071/stroenie-

nervnoi-sistemy-i-ee-znachenie-16072

63 . https://www.yaklass.ru/p/biologia/8-
HepsHnas cucrema u €€ oTaebl. IBOJIIOLMOHHOE . N
N klass/gumoralnaia-reguliatciia-
CIIO)KHECHHE CTPOCHUS HEPBHOI CHCTEMBI . . e
y p P y 16127/neirogumoralnaia-reguliatciia-i-ee-
JKMBOTHBIX. OTJEIIEI TOJIOBHOI'O MO3Ta II03BOHOYHEIX ..
narusheniia-16302
KUBOTHBIX. Pedriekc u pednexropHas ayra.
be3ycioBHbIE U yCIOBHBIE PEIIEKCHI.
I'ymopanpHas peryiaamnus 1 SHIOKPHUHHAS CHCTeMa
ymop pery P . https://www.yaklass.ru/p/biologia/8-
JKUBOTHBIX U 4eJIOBeKa. JKene3bl 3HIOKPUHHON . L
. klass/gumoralnaia-reguliatciia-
64 CHUCTEMBI M X TOPMOHBI. [[eficTBHEe TOPMOHOB. _ . .
B . . 16127/neirogumoralnaia-reguliatciia-i-ee-
3aMMOCBSI3b HEPBHOM M SHAOKPHUHHOMN CHCTEM. ..
p JIOKP narusheniia-16302
['unoTtanaMmo-runodu3apHas cucTema.
https://www.yaklass.ru/p/biologia/6-
@DopMBbI pa3MHOKEHUSI OPTraHU3MOB: Oecronoe . . .
klass/zhiznedeiatelnost-rastitelnykh-
(BKJTFOUAst BET€TaTUBHOE) M TIOJIOBOE. BUIbI ] )
65 5 organizmov-14968/bespoloe-i-polovoe-
€CII0JI0r0 Pa3MHOKEHHUS: OYKOBAHUE . ..
p ’ razmnozhenie-rastenii-13861/re-6f9a8ed2-
CHOPYIALUS arMeHTaIlus, KIIOHUPOBaHHE.
pymAA, Gp T, P 7ad9-4baf-bee2-7f5b8a0b1858
https://www.yaklass.ru/p/biologia/8-
66 ITomoBoe pazmuoxenue. [1010BbIE KIIETKH, WX klass/protcessy-razmnozheniia-i-razvitie-
raMeEThI cheloveka-16085/reproduktivnaia-sistema-
cheloveka-16303
Meiios. Ctaguu meriosa. [loBenenne xpomocom B https://www.yaklass.ru/p/biologia/9-
67 Mmenose. Kpoccunrosep. bruonornuecknii cMbIca klass/razmnozhenie-zhivykh-organizmov-

Meii03a U MOJI0BOTO Mpolnecca. Meio3 u ero Mecto B
YKU3HEHHOM IIHKJIE OPTraHU3MOB.

88881/tipy-razmnozheniia-organizmov-
302900/re-a53b5184-a459-4318-82d4-




9011b8308feb

https://www.yaklass.ru/p/biologia/10-
klass/razmnozhenie-zhivykh-organizmov-
6844021/zhiznennyi-put-kletki-6844022/re-
2588d72b-bdb0-4b35-a0df-b26cb8bcf5f0

[IpenzaponsiieBoe passurtue. ['amerorenes y
*UBOTHBIX. [TonoBrIe xene3bl. OOpazoBaHue U
Pa3BUTHUC ITOJIOBBIX KJICTOK. CHepMaTOFGHG?; n
ooreHes3. CTpOEHHE MOJNOBBIX KIETOK.

https://www.yaklass.ru/p/biologia/10-

klass/razmnozhenie-zhivykh-organizmov-

6844021/etapy-individualnogo-razvitiia-

organizmov-ontogenez-6844026/re-

8e56e9ba-df71-4101-89dc-3631695a9537

68 OII040TBOPEHNE U SMOPHOHAIIBHOE PAa3BUTHE 0.5
A p p p https://www.yaklass.ru/p/biologia/10-
KUBOTHBIX. CIIOCOOBI OTIOIOTBOPEHUS: HAPYKHOE, L .
0 a6 5 klass/razmnozhenie-zhivykh-organizmov-
B;yTpeHHee' A4pTCHOTEHES. J14bopatoptai pabota 6844021/etapy-individualnogo-razvitiia-
«3y4yeHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX organizmov-ontogenez-6844026/re-
MHKpOTpelIapataxy dedad4c8-2982-46b4-873b-940c09557e74
NnaauBuayaabHOE Pa3BUTHE OPTaHU3MOB —
Y P p https://www.yaklass.ru/p/biologia/10-
OHTOreHe3. DMOPHOJIOTUS — HayKa O Pa3BUTUU o )
klass/razmnozhenie-zhivykh-organizmov-
opranu3moB. Ctaguu >MOpHOTeHe3a )KUBOTHBIX (HA o .
69 ). Tpo6 T 5 6844021/etapy-individualnogo-razvitiia-
npuMepe aarymkn). Ipoonenne. Tumel n1po0aeHus.
Op 6 p ym 5 P AP organizmov-ontogenez-6844026/re-
CODCHHOCTH APODIICHITE MICKOTIHTAIOMIHX. deda44c8-2982-46b4-873b-940c09557e74
3apobIieBbie JIUCTKU (TaCTPYIISIIHS)
3aksajKa OpraHOB ¥ TKaHEW U3 3apO/IbIIIEBBIX
JINCTKOB. . B3aumHoe BimsHME YacTeit https://www.yaklass.ru/p/biologia/10-
Pa3BUBAIOIIIETOCS 3apoIbIiia (AMOPHUOHATIbHAS klass/razmnozhenie-zhivykh-organizmov-
70 WHIYKIWA). 3aKIa/IKa TUTaHa CTPOSHUS dKUBOTHOTO 6844021/etapy-individualnogo-razvitiia-
KakK pe3yJbTaT HEPAPXUUYECKUX B3aUMOJICUCTBUM organizmov-ontogenez-6844026/re-
reHoB. BiusiHue Ha ’MOpuOHAIbHOE pa3BUTHE dedad4c8-2982-46b4-873b-940c09557e74
pa3INYHBIX (PaKTOPOB OKPYKAIOIIEH CPEIbI
. https://www.yaklass.ru/p/biologia/10-
71 Poct u pazButue xxuBoTHBIX. [TocTAaMOpHOHAIBHBIN 0.5

klass/razmnozhenie-zhivykh-organizmov-




nepuog. [Ipsamoe n Henpsmoe pazsurue. Pazsurue ¢
MeTaMop(h0o30M y OECTI03BOHOYHBIX U TO3BOHOYHBIX
JKUBOTHBIX. brosornueckoe 3HaueHue NpsIMOro 1
HEIPSIMOT'O Pa3BUTHS, UX PACIIPOCTPAHCHUE B
npupoge. Tunsl pocra )KUBOTHBIX. PAKTOPEI
pEryJIILIMK POCTa )KUBOTHBIX U yenoBeka. Craguun
HOCTAMOPHOHAIIBHOTO PAa3BUTHUS Y )KUBOTHBIX U
yesioBeKa. [lepuonbl oHTOreHe3a yenoBeka.
CrapeHue U cMepTh Kak OMOJIOTHYECKUe
nporeccel.JlaboparopHas pabota «BeisBieHue
IIPU3HAKOB CXOJCTBA 3apOABIIIEH T0O3BOHOYHBIX
JKUBOTHBIX)

Pasmuoxenue u pazButue pactenuii. [lameropur u
criopoguT. Meiio3 B )KU3HEHHOM IIHKJI€ PACTCHU.
OO6pa3zoBaHue Crop B Mpolecce Meiosa.
l'ameTorenes y pactenuii. OmuioqoTBOpeHue u
pa3BUTHE PACTUTENIBHBIX OPraHU3MOB. J[BOITHOE

6844021 /etapy-individualnogo-razvitiia-
organizmov-ontogenez-6844026/re-
19077d58-8988-42e9-9782-0c033e162871

https://www.yaklass.ru/p/biologia/6-

klass/zhiznedeiatelnost-rastitelnykh-

organizmov-14968/bespoloe-i-polovoe-
razmnozhenie-rastenii-13861/re-6f9a8ed2-
7ad9-4baf-bee2-7f5b8a0b1858

72 OIJIOIOTBOPEHHE Y IBETKOBBIX PACTCHUM. 0-5 https://www.yaklass.ru/p/biologia/6-
OO0pa3oBaHue U pa3BUTHE cEMEHU. MexaHU3MBI klass/zhiznedeiatelnost-rastitelnykh-
peryisuu OHTOIeHe3a Y PACTEHUM U )KUBOTHBIX organizmov-14968/bespoloe-i-polovoe-
JIabopatopHas pabora «CTpoeHHEe OPraHOB razmnozhenie-rastenii-13861/re-df8e3e60-
Pa3sMHOMKEHUs BBICIINX PACTCHUI» b339-4ce4-9506-95935106fb9e
Hctopus ctaHOBIEHUS U pa3BUTHUSI TEHETUKU Kak https://www.yaklass.ru/p/biologia/10-
Hayku. . Paboter I'. Menpemns, I'. ne @pu3sa, T. klass/zakonomernosti-peredachi-

73 Moprana. Poib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU nasledstvennykh-priznakov-
reretuku. Pa6otsl H.K. Koneriosa, H.M. Basuiosa, 6844028/istoriia-razvitiia-znanii-o-

A H. benozepckoro, I'./[. Kapneuenko, 10.A. zakonomernostiakh-nasledovaniia-
Oununuenko, H.B. Tumodeena-Pecosckoro. priznakov-6844029
74 OCHOBHBIC ITIOHATHS U CUMBOJIBI TCHETHKH. 0.5 https://www.yaklass.ru/p/biologia/10-




["oMonornyHbIe XpOMOCOMBI, aJlIeNIbHBIE TeHBI,
TbTepHATHBHBIC IPU3HAKY, IOMUHAHTHBIN
PEIeCCUBHBIN MPU3HAK, TOMO3UT0Ta, TE€TEPO3UTOTA,
qrCTast TUHUS, THOPUIBI, TEHOTHII, ()EHOTHIL.
OcHOBHBIE METO/IbI TEHETUKU: THOPUI0JIOTUUECKU,
UTOJIOTUYECKHI, MOJNIEKYIISIPHO-T€HETUUECKHIA.
JlaGopaTtopHnas pabota «Jlpo3oduia kak 00bEKT
TEHETUYECKUX HCCIIETOBAHUI

klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
6844028/istoriia-razvitiia-znanii-o-
zakonomernostiakh-nasledovaniia-
priznakov-6844029

3aKOHOMEPHOCTHU Hacle0BaHUs IPU3HAKOB.
Mounorubpuanoe ckpeuuBanue. IlepBblil 3aKkoH
MeHniens — 3aK0H eIMHO00pa3usi THOPHIOB NEPBOTIO

https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-

75 nokoJienus. [IpaBusio qomunupoBanus. Bropoi 0.5 6844028 /nasledovanie-priznakov-pri-
3aKoH Menjiens — 3aK0H PaciieIUICHHs PH3HAKOB. monogibridnom-skreshchivanii-6844031/re-
Hpaxriieckas padora "HsyueiHe pesynbTatos 9206bb87-7fe8-497f-a208-1696666857aa
MOHOTMOPUAHOTO CKPEIIUBAHUS Y 1p030(Ub!"

https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-

76 [{utonornyeckre OCHOBBI MOHOTHOPHTHOTO nasledstvennykh-priznakov-
CKpeIUMBaHus. [ Mmore3a YyucToThl raMer. 6844028/nasledovanie-priznakov-pri-

monogibridnom-skreshchivanii-6844031/re-
ce6569a4-2f92-42cf-af72-25b5682aed43
https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
Amnanusupyroiee ckpeniuBanne. HemomHoe - o
. 6844028/analiziruiushchee-skreshchivanie-
77 noMuHUpoBaHue. [I[poMexkyTOUHBIN XapakTep 6344033/ re-4d0f790c-e90d-Aca2-86ba-

HacjenoBaHus. Paciiemnienue IMPU3HAKOB NIpH
HCIIOJIHOM JOMUWHHPOBAHUUA

clca73ecb3fd
https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-




6844028/analiziruiushchee-skreshchivanie-
6844033/re-f2c4a120-734c-4820-a02b-
1189¢51a00bc

Jurubpuanoe ckpemuBanue. TpeTuii 3akoH
Memnzens — 3aKOH HE3aBUCUMOI'O HACJIEJOBAHUS

https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-

78 npu3HakoB lIpakTuueckas pabota «3ydeHue 0.5 6844028 /nasledovanie-priznakov-pri-
PE3YJILTATOB MIHOPHHOTO CKPCIMBAHKS Y digibridnom-skreshchivanii-6844035/re-
APO3OGHIED 2aa42a3e-c2c6-47ec-9d5¢-0502¢2b001f1

https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-

79 [{uToNMOrnYecKre OCHOBBI TUTHOPHTHOTO nasledstvennykh-priznakov-
CKpeIBaHUA 6844028/nasledovanie-priznakov-pri-

digibridnom-skreshchivanii-6844035/re-
f73a3b28-e953-4517-9fa7-be8029ceb264
https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
CueruieHHOE HacjIeI0BaHue MpU3HaKoB. . Pabotsr T. )
nasledstvennykh-priznakov-6844028/raboty-
80 Moprana. CiierieHHOe HacIeI0BaHHE TeHOB, , .
morgana-khromosomnaia-teoriia-
HAPYHICHHE CHCIITCHILT MEALY TeHaMHI 6844037 /re-45f794c2-badb-405d-bade-
c777e30ead3f
https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-6844028/raboty-
morgana-khromosomnaia-teoriia-
81 XpOoMOCOMHasi TEOpHS HACTIEICTBEHHOCTH 6844037/re-75e26d37-2eba-42b3-80e1-

b26fb4157253

https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-6844028/raboty-




morgana-khromosomnaia-teoriia-
6844037 /re-c7f0fb7a-a72e-4cd6-b897-
f40a4f5385¢3

I'enetuka nona. XpoMOCOMHBINM MEXaHU3M
olnpezesneHus noja. AyTocoMbl U IOJIOBbIE

https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-

82 XpOMOCOMBI. ['OMOramMeTHbIN U reTeporaMeTHbIN 6844028/khromosomnoe-opredelenie-pola-
noJt. ['eHeTnyeckas CTpyKTypa MOJIOBBIX XPOMOCOM. nasledovanie-genov-lokalizovannykh-v-
HacneioBanye NpU3HAKOB, CLEMIEHHBIX C ITOJIOM. polo_-6844041/re-6eac54fd-a96b-4a59-

9fe2-360f78a94f19
https://www.yaklass.ru/p/biologia/10-
. klass/zakonomernosti-peredachi-
I'enorun kak nenocrHas cucrema. [lneiorponus — .
. . nasledstvennykh-priznakov-
MHO>KECTBEHHOE JIcHiCTBHE reHa. MHOKXeCTBEHHbII .

83 N 6844028/khromosomnoe-opredelenie-pola-

ayienu3M. B3anMoaelicTBue HealllIeIbHBIX TCHOB. ) )
K 5 H nasledovanie-genov-lokalizovannykh-v-
OMILJIEMEHTAapHOCTh. DnucTa3. Ilomumepus.
P P polo_-6844041/re-74f99eab-fcbc-42aa-a10f-
Oeadebecc2la
I'eHeTMYECKUI KOHTPOIIb PA3BUTHS PACTEHUN, S
https://www.yaklass.ru/p/biologia/10-
JKUBOTHBIX U YEJIOBEKA, a TAKKe (PU3HOTOTUUECKHUX ) -
. klass/zakonomernosti-peredachi-
MPOIIECCOB, MTOBEJCHUS U KOTHUTUBHBIX (PYHKITUH. ]
nasledstvennykh-priznakov-
I'eneTnueckre MexaHU3MBI CHMOHMOTCHE?3A, .

84 . 6844028/khromosomnoe-opredelenie-pola-
MEXaHU3MbI B3aUMOJICHCTBHUS «XO35IMH — Apa3uT» U . )

5 r nasledovanie-genov-lokalizovannykh-v-
«X035IMH — MUKpOOHOMY. | eHeTHUeCKHE acIeKThI

P . polo_-6844041/re-74f99eab-fcbc-42aa-a10f-
KOHTPOJISL U U3MEHEHHSI HaClIEACTBEHHOM
p a Oeadebecc2la

uH(pOpMaIIMK B TOKOJICHHUSIX KIETOK U OPTraHN3MOB
B3anmoneiicTBHe reHOTHNA U CPEABI PU https://www.yaklass.ru/p/biologia/10-
dbopmupoBannu GpeHoruna. 3MeHINBOCTH klass/zakonomernosti-peredachi-

85 npu3HaKoB. KauecTBEHHbIE U KOJIMUECTBEHHbBIE nasledstvennykh-priznakov-

IMPU3HAKH. Buasl n3aMeHUNBOCTH: HEHACIIEACTBEHHAS
U HacleACTBeHHas. MI3MeHUNBOCTh IMPU3HAKOB.

6844028/khromosomnoe-opredelenie-pola-
nasledovanie-genov-lokalizovannykh-v-




BI/I,I[BI U3MCHYHNBOCTH

polo_-6844041/re-6eac54fd-a96b-4a59-
9fe2-360f78a94f19

86

87

88

MoaudukanronHas n3MeHUUBOCTb. Posib cpelibl B
¢dopmupoBaHUN MOAM(PHUKAITMOHHON N3MEHYUBOCTH.
Hopwma peakuun npusHaka.

BapuanunonHsIi psin v BapuannonHas kpuas (B.
Horanncen). CBoiicTBa MOAU(PHUKAIIMOHHOMN
u3MeHunBocTU. JlabopatopHas pabora
«HMccnenoBanue 3aKkOHOMEPHOCTEN
MoauduKaIMOHHON n3MeHunBocTu. [locTpoenue
BApUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW»

I'eHoTHIIMUECKast U3MEHYUBOCTL. KoMOMHATHBHAS
N3MEHYUBOCTh. CBOMCTBA T€HOTHIINYECKOM
n3MeHunBoCcTH. KoMOMHATHBHAS H3MEHYHUBOCTD.
Meiio3 1 oJI0BOM MpPOoLIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTHU. PoJb
KOMOWHATHBHOM M3MEHUYNBOCTH B CO3JaHUU
TEHETUYECKOTO pazHooOpasusl B peiesax 0JHOTO
BHUa.BUAEI TeHOTHIINYECKOIT U3MEHUYUBOCTH
KOMOHWHATHUBHASI, MyTallHOHHASI.

0.5

https://www.yaklass.ru/p/biologia/11-
klass/osnovy-evoliutcionnogo-ucheniia-
6844066/tipy-i-prichiny-izmenchivosti-
organizmov-6844071/re-81237278-50f4-
4186-b816-ec3af0d09f52
https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
6844028/khromosomnoe-opredelenie-pola-
nasledovanie-genov-lokalizovannykh-v-
polo -6844041/re-6eac54fd-a96b-4a59-
9fe2-360f78a94f19

https://www.yaklass.ru/p/biologia/11-
klass/osnovy-evoliutcionnogo-ucheniia-
6844066/tipy-i-prichiny-izmenchivosti-
organizmov-6844071/re-81237278-50f4-
4186-b816-ec3af0d09f52

https://www.yaklass.ru/p/biologia/11-
klass/osnovy-evoliutcionnogo-ucheniia-
6844066/tipy-i-prichiny-izmenchivosti-
organizmov-6844071/re-alc65608-bffc-
401a-9fd7-28bc6b42111a




MyTannoHHasi U3MEHYMBOCTh. BUJibl MyTalnii:
TE€HHBIE, XPOMOCOMHBIE, reHOMHbIe. CTIOHTaHHbBIE U
WHIYLIUPOBAHHbBIC MyTalluu. SnepHbie u
nuToruia3MaTuyeckue myrauuu. CoMaTuyeckue u

https://www.yaklass.ru/p/biologia/11-
klass/osnovy-evoliutcionnogo-ucheniia-

89 I 0.5 6844066/tipy-i-prichiny-izmenchivosti-
OJIOBBIC aluu. O3HUKHOBE
HOJOBBIC “ﬁT HHH. LIPHAHIB! BOSHIKHOBCHIA organizmov-6844071/re-de223580-0012-
MyTaluil. MyTareHsl U UX BJIMSTHUE HA OPraHU3MBbI. 4bbf-80da-818f6b385476
[IpakTrueckas padora «MyTtaruu y apo3oduisl (Ha
TOTOBBIX MUKPOTIpEIIapaTax)»
https://www.yaklass.ru/p/biologia/11-
3aKOHOMEPHOCTU MYTAI[MOHHOTO MPOLECcCca. 3aKOH o N
. klass/osnovy-evoliutcionnogo-ucheniia-
TOMOJIOTHYECKHUX PSIA0B B HACICACTBEHHOM
90 HpI/IHB I{B 6844066/tipy-i-prichiny-izmenchivosti-
3Me oc .M. BaBunon). Buesiepna
M3MEHIMBOCTH ( BuIIoB). Buesnepras organizmov-6844071/re-de223580-0012-
W3MEHYMBOCTh M HACICACTBEHHOCTh U IIUTCHOMUKA 4bbf-80da-818f6b385476
https://resh.edu.ru/subject/lesson/3653/sta
rt/47180/
https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
I'enernka yenoseka. Kapuorun uenoeka. .
6844028/khromosomnoe-opredelenie-pola-
MexyHapoaHas IporpamMmma UcCiieI0BaHusl FT€HOMa . .

91 I 5 C 0.5 nasledovanie-genov-lokalizovannykh-v-
YyeJIOBeKa. paKTI/IquCKa;I pabota «CocraBiieHUE U oolo_-6844041/re-6eac54fd-ad6b-4a59-
aHaJIN3 POJIOCIOBHOMN 9fe2-360f78294F19

https://www.yaklass.ru/p/biologia/11-
klass/osnovy-evoliutcionnogo-ucheniia-
6844066/genetika-populiatcii-6844069/re-
26f85566-405e-4329-9fc7-e927fcb839f2
MeTopI METUITMHCKON T€HETUKH. | https://www.yaklass.ru/p/biologia/10-
90 TreHeaJornYeCKuid, OJIM3HEIOBBIM, klass/zakonomernosti-peredachi-

I_II/ITOTCHCTI/I‘-IGCKI/Iﬁ, MOMMYJIAIIUOHHO-
CTaTHCTHqCCKHﬁ, MOHeKy.TIHpHO-PCHeTHqCCKHﬁ.

nasledstvennykh-priznakov-
6844028/khromosomnoe-opredelenie-pola-




CoBpeMEHHOE OIpe/IeIeHUE TeHOTHA:
MOJIHOTEHOMHOE CEKBEHHUPOBAaHUE,
T€HOTUIIMPOBAaHUE, B TOM yucie ¢ momousro [1LP-
aHanu3a. HacneacrBenHbie 3a001€BaHus YEI0BEKA.
I'erHbBIe ¥ XPOMOCOMHBIE 0OJIE3HH YEIIOBEKA.
bone3nu ¢ HaclienCTBEHHOU
MPEIPacIONOKEHHOCTHIO

nasledovanie-genov-lokalizovannykh-v-

polo -6844041/re-6eac54fd-a96b-4a59-
9fe2-360f78a94f19
https://www.yaklass.ru/p/biologia/9-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-307291/metody-
i-uspekhi-sovremennoi-selektcii-i-
biotekhnologii-307300

93

94

3Ha‘~I€HI/Ie MeHHHHHCKOﬁ TCHCTUKU B
HpGI{OTBpaHIGHI/II/I 1 JICHCHUHN IT'CHECTHUYCCKUX
3a00J1eBaHUM YeI0BeKa. MeqUKO-TeHETHYSCKOE
KoHCynbTHpoBaHue. CTBoJIOBHIE KieTkH. [lonsaTue
«TEHETUYECKOro rpy3a». DTHUYECKUE aCIEeKThI
HCCJICI0OBAaHMH B 00J1aCTH pEeIaKTUPOBAHMS T€HOMA U
CTBOJIOBBIX KJIETOK. I eHeTHUecKkue paKkTophbl
MOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
q)HSI/I‘IeCKOMy nu XI/IMI/I‘ICCKOMY 33Fp5[3HCHI/IIO
OKpy:karolen cpenbl. ['eneTnueckas
MIPEAPACIIONIOKEHHOCTh YeJIOBEKA K ATOJIOTHSIM.

OcHoBHbI€ NIOHATHSA cenekun. loMmecTukanus u
CeJIEKIMS. 3ap0XKIEHUE CENIEKIIMU U TOMECTUKALIUH.
VYuenue H.M. BaBwiiosa o LleHTpax MpouCcX0xkKaeHU
¥ MHOT000pa3ust KylIbTYPHBIX pacTeHuid. Posb
CEJIEKIINH B CO3JJaHUHM COPTOB PACTEHUH U MOPOJ
*KUBOTHBIX. COPT, MOpo/Ia, IMTaMM. 3aKOH
TOMOJIOTMUECKUX PAJIOB B HACIEICTBEHHON
n3meHurBocty H.M. BaBunosa, ero 3Hauenue s
CeJIeKLIMOHHOM paboThl. JIabopaTropHas paboTa
«M3yueHune copToB KyIbTYPHBIX PACTEHUH U TIOPOJ
JIOMAIIHUX KUBOTHBIX)

0.5

https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
6844028/khromosomnoe-opredelenie-pola-
nasledovanie-genov-lokalizovannykh-v-
polo_-6844041/re-74f99eab-fcbc-42aa-al0f-
Oeadebecc2la

https://www.yaklass.ru/p/biologia/9-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-307291/metody-
i-uspekhi-sovremennoi-selektcii-i-
biotekhnologii-307300




MeToapl CeNeKIMOHHON paboThl. ICKyCCTBEHHBIN
0TOOP: MAaCCOBBIM U MHAWBUAYAIbHBIA. DTaIbl
KOMOWHAIIMOHHOM cenekiuu. Mcnbitanue
MIPOU3BOJUTEINEH 110 TOTOMCTBY. OTOOP 110
TEHOTHUITY C TTIOMOIMIBIO OLIEHKH (DEHOTHIIA ITOTOMCTBA
1 0TOOp MO reHoTHITy ¢ moMoIiso ananmsa JJHK.
NckyccTBEHHBIN MyTareHe3 Kak METo/]
CEJICKIIMOHHOM paboThl. PagnaninoHHbIi u
XUMUYECKUM MyTareHe3 Kak MCTOYHHUK MYyTalHil y
KYJIbTYpHBIX (popMm opranuzmoB. Mcnons3zoBanue

https://www.yaklass.ru/p/biologia/9-
klass/zakonomernosti-peredachi-

95 T€HOMHOI'0 PENAKTUPOBAHUS U METOHAOB 0.5 nasledstvennykh-priznakov-307291/metody-
pexomOunantubix JJHK as monyyenus ucxomanoro i-uspekhi-sovremennoi-selektcii-i-
Marepuaiia s cenekuud. [lomyduenue biotekhnologii-307300
MOJIMIUION0B. BHYTpUBHIOBas ruOpuaAn3aIns.
bnuzkopoicTBEHHOE CKPENMBaHUE, UIU
uHOpUIMHT. HepoacTBeHHOE CKpelMBaHUE, UITU
ayTOpuauHr. ['eTepo3uc u ero mpuurHEL.

Hcnonb30BaHuE TETEPO3UCA B CEJIEKLINH.

Otnanéunas rubpuauzanus. [Ipeogonenue

Oecrioinsg MeXBUAOBBIX THOpuA0B. JlabopaTopHas

pabora «/3yueHne MEeTO0B CENEKIINU PACTCHUID)
https://www.yaklass.ru/p/biologia/9-
klass/zakonomernosti-peredachi-

9% JlocTrKeHUs CeneKIMy pacTEHU U )KUBOTHBIX. nasledstvennykh-priznakov-307291/metody-
ITpaktnueckas pabota «IIpuBHBKa pacTeHUI» i-uspekhi-sovremennoi-selektcii-i-

biotekhnologii-307300/re-9e9a6132-75d7-
42e6-bc68-72f8c128b9f4
CoxpaHeHue, H3y4YeHUEe U UCTIOIh30BaHUE https://www.yaklass.ru/p/biologia/9-
97 T€HETUYECKNUX PECYPCOB KYJIBTYPHBIX PACTEHUHN U klass/zakonomernosti-peredachi-

X JUKHUX po;mqeﬁ IJIg CO3aHus HOBBIX COPTOB U

nasledstvennykh-priznakov-307291/metody-




TUOPUIOB CENbCKOXO3IUCTBEHHBIX KYIBTYP.

i-uspekhi-sovremennoi-selektcii-i-
biotekhnologii-307300/re-9e9a6132-75d7-
42e6-bc68-72f8c128b9f4

buoTexHonorus kak Hayka u OTpacib
1pou3BoCTBA.OOBEKTHI, HCIOJIB3YEMBIE B
OMOTEXHOJIOIMH, — KJIETOUYHbIE U TKAHEBbIE
KYJIBTYPbI, MUKPOOPTaHU3MBI, UX XapaKTCPUCTHKA.
TpaauunoHHas OMOTEXHOJIOTUS: XJIeOoNeYeHue,
II0JIy4YE€HUE KUCIOMOJIOUYHBIX IPOAYKTOB,
BUHOJIENIE. MUKPOOHOIOTUIECKHIA CHHTE3.

https://www.yaklass.ru/p/biologia/9-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-307291/metody-

98 OOBEKTH MUKPOOHOJIOTUYECKUX TEXHOIOTUM. . . . .
n 5 i-uspekhi-sovremennoi-selektcii-i-
OW3BOJICTBO 0€JIKa, aMUHOKHCIIOT ¥ BUTAMUHOB. . ..
Cp a . biotekhnologii-307300/re-87cf5b99-1107-
03/IaHHE TEXHOJOTMH U UHCTPYMEHTOB 4dd4-ba48-b02ch38e0b39
[IEJICHAMIPABICHHOTO U3MEHECHUS U
KOHCTPYHUPOBAHUS T€HOMOB C LIEJIBIO MTOJYyYECHUS
OPraHUu3MOB U UX KOMIIOHEHTOB, COJIEPKAILUX HE
BCTpEUarolrecs B Mpupojie OMOCHHTETUYECKUE
MyTH.
OcHOBHBIE HaMpaBIEHUS] CHHTETUYECKOW OMOJIOTHH.
Krnerounas nnxenepusi. MeToasl KyJabTypbl KJIETOK _ )
. . https://www.yaklass.ru/p/biologia/9-
U TKaHel pacTeHU 1 KUBOTHBIX. KprnoOaHKu. . i
. klass/zakonomernosti-peredachi-
ComaTnueckasi THOpUAN3AIUS U COMaTHYECKUIA )
nasledstvennykh-priznakov-307291/metody-
99 sMOpuorenes. Mcmonp30Banme rarjionioB B . ) . .
. i-uspekhi-sovremennoi-selektcii-i-
CeJIeKIINHU pacTeHuil. ICKycCTBEHHOE . ..

I p . y g biotekhnologii-307300/re-87cf5b99-1107-
OIJIOIOTBOPEHHE. PEKOHCTPYKIUSA SMIEKIETOK U 4dd4-ba48-b02ch38e0b39
KJIOHUPOBaHUE KUBOTHBIX. METO/ TpaHCIUIaHTAI[UN
AJIep KIETOK.

100 XpOMOCOMHAs M TeHHAsA HH)KEHEPUS. https://www.yaklass.ru/p/biologia/9-

N cKkyCcCTBEHHBIN CUHTE3 T€HA U KOHCTPYUPOBAHHUE

klass/zakonomernosti-peredachi-
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pexomOunanTHbIX JIHK. JocTmkenus u
NIEPCIEKTUBBI XPOMOCOMHOM U T€HHON UH)KEHEPUU.
DKOJIOTUYECKUE U ITHUECKUE TPOOIEeMBbI TEHHOM
WHXXEHEPUHU.

Menununckue 6uotexHonoruu. IloctreHoMHas
nudposas menuuuna. [1IP-nuarnoctuka.
MeTaboI0MHBIN aHATN3, TCHOLEHTPUYECKUI aHaIN3
IIPOTEOMa YeJIOBEKa JJIsl OLIEHKU COCTOSIHUS €r0
3710poBbs. Mcronp30BaHuE CTBOJIOBBIX KIETOK.
Tapretnast Tepanus paka. 3D-0nonHxeHepus ist
pa3paboTku (yHIaMEHTAIbHBIX OCHOB
MEAMLIMHCKUX TEXHOJIIOTHH, CO3AaHNS KOMITJIEKCHBIX
TKAHEW COYETaHUEM TEXHOJIOTUN TPEXMEPHOTO
OuonpUHTHUHTA U cKa(dOJIIMHTA AT PEIICHUS
3a/1a4 ePCOHATM3UPOBAHHON MeauIIMHbI. Co3nanue
BEKTOPHBIX BAKIMH C L[EIbI0 O0eCTieueHus
KOMOMHHMPOBAHHOMW 3alIUTHI OT BO30yIuTENEH
OPBM, ycraHoBieHHE MOJIEKYIISIPHBIX MEXaHU3MOB
¢yuknnonuposanust PHK-cogepxaiux Bupycos,
BBI3BIBAIOIINX 0CO00 OMAaCHbIE 3a00JI€BaHUS
4eJI0OBEKA U JKUBOTHBIX.

nasledstvennykh-priznakov-307291/metody-
i-uspekhi-sovremennoi-selektcii-i-
biotekhnologii-307300/re-87cf5b99-1107-
4dd4-b448-b02ch38e0b39

https://www.yaklass.ru/p/biologia/9-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-307291/metody-
i-uspekhi-sovremennoi-selektcii-i-
biotekhnologii-307300/re-87cf5b99-1107-
4dd4-b448-b02cb38e0b39

102

Pesepaubrit ypok. [loBTopenue, 06001eHME,
cHUCTeMaTU3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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11 KIIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI
https://www.yaklass.ru/p/biologia/l1-
klass/osnovy-evoliutcionnogo-
| DBoJoIIMOHHAs Teopust Y. | ucheniia-6844066/formirovanie-
HapBuHa predstavlenii-ob-evoliutcii-uchenie-
ch-darvina-6844073/re-d0069dbc-
af51-46d5-8398-49d7e1b1265e
https://www.yaklass.ru/p/biologia/l1-
klass/osnovy-evoliutcionnogo-
) JIBIKyIIHE CHJIBI DBOJIIOLIMHU | ucheniia-6844066/formirovanie-
BuJ0B 110 Y. JlapBuny predstavlenii-ob-evoliutcii-uchenie-
ch-darvina-6844073/re-8174db90-
70f8-4d12-ad5f-19d8ce07ab5d
https://www.yaklass.ru/p/biologia/l1-
B klass/osnovy-evoliutcionnogo-
opb0a 3a CyIecTBOBaHUE, » )
. ucheniia-6844066/obrazovanie-
3 €CTECTBCHHBIN U 1 : . .
. novykh-vidov-ili-mikroevoliutciia-
HCKYCCTBEHHBIA 0TGOP 6844077 /re-aef44d1c-c369-4eb0-
b02e-5e5c664f84fa
https://www.yaklass.ru/p/biologia/l1-
dopmMupoBaHUe klass/osnovy-evoliutcionnogo-
4 CUHTETUYECKOU TEOpUHU 1 ucheniia-6844066/faktory-evoliutcii-
3BOJTIOLAN 6844075/re-591d127b-53d1-4368-
a314-858e29375068
OTaIbI YBOIOIMOHHOTO https://www.yaklass.ru/p/biologia/11-
5 Ipolecca: MUKPOIBOJIFOINA U 1 klass/osnovy-evoliutcionnogo-

MaKpO3BOJIIOI A

ucheniia-6844066/formirovanie-




[Tonmymsiuss — snemMeHTapHas

predstavlenii-ob-evoliutcii-uchenie-
ch

https://www.yaklass.ru/p/biologia/l 1-

klass/osnovy-evoliutcionnogo-

6 i, .

€JIMHHIIA SBOJIIOIUHA ucheniia-6844066/genetika-
populiatcii-6844069

3aK0OH r€eHETUYECKOTr0

paBHoBecus [Ix. Xapau, B. https://www.yaklass.ru/p/biologia/l1-

7 Baitn6epra. JlaboparopHas 0.5 klass/osnovy-evoliutcionnogo-
pabora «BrIsBIICHHE ’ ucheniia-6844066/genetika-
M3MEHYHUBOCTH y 0CO0eH populiatcii-6844069
OJIHOT'O BHIa»

aklass.ru/p/biologia/l1-
DneMeHTapHbIe (PaKTOpPbI L.
8 klass/osnovy-evoliutcionnogo-
3BOIIOLAHU
H ucheniia-6844066/obrazoy
aklass.ru/p/biologia/11-
Oddekt ocnoBarens. Ipdext P g. .
9 5 klass/osnovy-evoliutcionnogo-
BUIOYHOTO TOPJIBIIIKA ..
yr p ucheniia-6844066/obrazov
Murpanuu. U3onsmun aklass.ru/p/biologia/11-

10 MOMYJISILUI: reorpaduueckas, klass/osnovy-evoliutcionnogo-
Oonostornuyeckas ucheniia-6844066/obrazov
EcTecTBeHHBIH 0TGOP — https://www.yaklgss.rg/p/bwloma/ 11-

11 HANpARTSONHH HAKTO klass/osnovy-evoliutcionnogo-

PaBILrOIL p ucheniia-6844066/faktory-evoliutcii-
SBOTOLIAN 6844075
https://www.yaklass.ru/p/biologia/l 1-

12 HonoBoii 0160 klass/osnovy-evoliutcionnogo-

P ucheniia-6844066/faktory-evoliutcii-
6844075
13 [TpucnocobneHHOCTH 0.5 https://www.yaklass.ru/p/biologia/11-




OpPTraHU3MOB KaK pe3yJbTatr
MUKPO3BOJIOIUH.
Jlaboparopuas pabota
«3yuenmne apomopdo30B u
WJIMO0AJIANTAlUI Y PACTEHUN U
KHUBOTHBIX)»

klass/osnovy-evoliutcionnogo-
ucheniia-6844066/dokazatelstva-
napravleniia-puti-i-sposoby-
makroevoliutcii-6844079

[Tpumepsl prcTIOcCOOICHHH Y

OPTraHU3MOB:
Mopdonorugeckue, o
busHonorHuecKke, https ://www.vakla.ss.ry/p/blologla/ 11-
B HOXIMUIICCKIE klass/osnovy-evoliutcionnogo-
14 ’ 1 0.5 ucheniia-6844066/dokazatelstva-
noBeneH4Yeckue. JlabopaTopHas - .
napravleniia-puti-i-sposoby-
pabota «lIpucniocobuenus makroevoliutcii-6844079
OpPraHU3MOB U UX
OTHOCHUTEJIbHAS
11eTIECO00Pa3HOCTH»
BHJ1, €ro KpUTepHH 1 https://www.yaklass.ru/p/biologia/l 1-
’ klass/osnovy-evoliutcionnogo-
CTpykTypa. JJaboparopHas . L
15 46074 «CPABHEHIE BILIOE 10 | 05 ucheniia-6844066/poniatie-vida-
p p a ) printcipy-sistematiki-6844067/re-
Mopéornorieckomy 52£56ac0-836¢-43¢ch-a967-
KPUTEPHUIO» £1666524cb37
16 C - 1 https://www.yaklass.ru/p/biologia/11-
TPYKTYP a klass/osnovy-
17 BunoobpazoBanue xak 1 https://www.yaklass.ru/p/biologia/11-
peE3yJIbTaT MUKPOIBOJIFOLIUHA klass/osnovy-
https://www.yaklass.ru/p/biologia/l1-
18 CBs13b MUKPOIBOJTIOIINH H 1 klass/osnovy-evoliutcionnogo-

MU ACMHUOJIOTNHU

ucheniia-6844066/dokazatelstva-
napravleniia-puti-i-sposoby-




makroevoliutcii-6844079

https://www.yaklass.ru/p/biologia/l 1-

Makpo3Bosronus. klass/osnovy-evoliutcionnogo-
19 ITaneonTomornyeckre MeTOAbI ucheniia-6844066/dokazatelstva-
W3yYEHUS SBOJIIOIUU napravleniia-puti-i-sposoby-
makroevoliutcii-6844079
https://www.yaklass.ru/p/biologia/l1-
klass/osnovy-evoliutcionnogo-
buoreorpaduueckre MeTo b1 »
20 ucheniia-6844066/dokazatelstva-
W3Yy4YEHUS IBOJIIOLUU = L.
napravleniia-puti-i-sposoby-
makroevoliutcii-6844079
DMGPHONIOrHYECKHE i https://www.Vakla.ss.n‘l/p/blologla/ 11-
klass/osnovy-evoliutcionnogo-
CpPaBHUTEJBHO- »
21 ucheniia-6844066/dokazatelstva-
MOP(}OITOTHYECKHE METO,TbI . .
napravleniia-puti-i-sposoby-
U3YHCHUA SBOJIFOLMH makroevoliutcii-6844079
MoeKy IpHO-reHETHHECKIE, https://www.vakla-ss.rl.llp/blologla/ 11-
GHOXIMUUCCKIE K klass/osnovy-evoliutcionnogo-
22 ucheniia-6844066/dokazatelstva-
MaTeMaTHYeCKUE METO bl - ..
napravleniia-puti-i-sposoby-
U3yHCHUA SBOIIOLIH makroevoliutcii-6844079
https://www.yaklass.ru/p/biologia/l1-
OB1LIH1e 3aKOHOMEpHOCTI klass/osnovy-evoliutcionnogo-
23 p ucheniia-6844066/dokazatelstva-
IBOJIIOINN . ..
napravleniia-puti-i-sposoby-
makroevoliutcii-6844079
https://www.yaklass.ru/p/biologia/l1-
AnantuBHas paadaiusl. klass/osnovy-evoliutcionnogo-
24 HepaBHOMepHOCTB TEMIIOB ucheniia-6844066/dokazatelstva-

9BOJJIOINH

napravleniia-puti-i-sposoby-
makroevoliutcii-6844079




HaquLIe TUIIOTE3bI

https://www.yaklass.ru/p/biologia/11-

25 IPOUCXOXKICHUS KU3HU Ha . i
P A klass/etapy-evoliutcii-biosfery-i-che
3emiie
2% Jlonay4Hble mpeaCcTaBICHUS O https://www.yaklass.ru/p/biologia/l1-
3apOXKIECHUY KU3HU klass/etapy-evoliutcii-biosfery-i-che
27 OCHOBHBIE dTanbl https://www.yaklass.ru/p/biologia/l 1-
HEOPraHWYECKOU 3BOIKOLUHU klass/etapy-evoliutcii-biosfery-i-che
https://www.vaklass.ru/p/biologia/l1-
28 ['unoTe3sl 3apoKICHUS KUZHU .. .
klass/etapy-evoliutcii-biosfery-i-che
Hcropus 3emMan U METOABI €€ https://www.yaklass.ru/p/biologia/l1-
uszyuenus. JlabopatopHas klass/etapy-evoliutcii-biosfery-i-
29 pabota «/3ydyeHue u onucaHue 0.5 cheloveka-6844082/etapy-razvitiia-
HCKOIIa€MbIX OCTAaTKOB rastitelnogo-i-zhivotnogo-mira-
JPEBHUX OPraHU3MOBY 6844085
https://www.yaklass.ru/p/biologia/l 1-
klass/etapy-evoliutcii-biosfery-i-
HauansHabie >Tamn! .
30 . cheloveka-6844082/etapy-razvitiia-
OPraHrYeCKOM IBOJIOIUU ) . .
rastitelnogo-i-zhivotnogo-mira-
6844085
https://www.vaklass.ru/p/biologia/l1-
klass/etapy-evoliutcii-biosfery-i-
31 DBOJIIOLMS DYKAPUOT cheloveka-6844082/etapy-razvitiia-
rastitelnogo-i-zhivotnogo-mira-
6844085
OCHOBHBIE ATAIIbI YBOJIIOUHU . .
PACTHTEBHOTO MIDA. https://www.vak.lass'.'ru/.p/blolo,ctrla/ 11-
IIpaxTHueckas paGora klass/etapy-evoliutcii-biosfery-i-
32 P P 05 cheloveka-6844082/etapy-razvitiia-

«M3ydyenue ocobeHHOCTEM
CTPOECHUS PACTCHUH Pa3HbIX
OTJIEJIOB»

rastitelnogo-i-zhivotnogo-mira-
6844085




OCHOBHBIC 3TAIIBI 9BOJJIOINH

https://www.yaklass.ru/p/biologia/l 1-

klass/etapy-evoliutcii-biosfery-i-

33 cheloveka-6844082/etapy-razvitiia-

KHUBOTHOTO MHUpaA ) . .
rastitelnogo-i-zhivotnogo-mira-
6844085

OBONIOIUS )KUBOTHBIX. https://www.yaklass.ru/p/biologia/11-

[IpakTuueckas pabora klass/etapy-evoliutcii-biosfery-i-

34 «3yuenmne ocodbeHHOCTEH 0.5 cheloveka-6844082/etapy-razvitiia-
CTPOEHHUS IO3BOHOUYHBIX rastitelnogo-i-zhivotnogo-mira-
JKUBOTHBIX ) 6844085

https://www.vaklass.ru/p/biologia/l1-
klass/etapy-evoliutcii-biosfery-i-
Pa3Butue xxu3Hu Ha 3eMiie 110 .

35 cheloveka-6844082/ctapy-razvitiia-

3paM M Iepuoiam ) . )
rastitelnogo-i-zhivotnogo-mira-
6844085
https://www.yaklass.ru/p/biologia/l 1-

MaccoBbie BBIMUpPaHHS — klass/etapy-evoliutcii-biosfery-i-

36 9KOJIOTMYECKHUE KPU3HUCHI cheloveka-6844082/etapy-razvitiia-

MPOILIIOr0 rastitelnogo-i-zhivotnogo-mira-
6844085
https://www.yaklass.ru/p/biologia/11-

. . klass/etapy-evoliutcii-biosfery-i-

CoBpeMeHHBIN IKOTOTHYECKUI .

37 cheloveka-6844082/etapy-razvitiia-
KpHU3HC, €r0 0COOEHHOCTH ) . .

rastitelnogo-i-zhivotnogo-mira-
6844085
https://www.yaklass.ru/p/biologia/11-
klass/etapy-evoliutcii-biosfery-i-

CoBpemeHHas cuctema -

38 cheloveka-6844082/etapy-razvitiia-
OPraHUYECKOr0 MHUpa ) . .

rastitelnogo-i-zhivotnogo-mira-
6844085
39 OCHOBHBIE CUCTEMAaTHYECKHE https://www.yaklass.ru/p/biologia/11-




IpYyMIbl OPraHU3MOB

AHTpOMOJIOTUs — HayKa O

klass/etapy-evoliutcii-biosfery-i-
cheloveka-6844082/ctapy-razvitiia-
rastitelnogo-i-zhivotnogo-mira-
6844085

https://www.yaklass.ru/p/biologia/l 1-

40 klass/etapy-evoliutcii-biosfery-i-
Henosere cheloveka-6844082/proiskh
. https://www.yaklass.ru/p/biologia/11-
PazBuTune npencrabieHuit o . -
41 klass/etapy-evoliutcii-biosfery-i-
TIPOHCXOAICHIH HETIoBeka cheloveka-6844082/proiskh
MecTto 4ea0oBeKa B CHCTEME
OpraHUYECKOro MUpa.
Jlaboparopnas pabora https://www.yaklass.ru/p/biologia/l1-
42 «3yuenmne ocodbeHHOCTEH 0.5 klass/etapy-evoliutcii-biosfery-i-
CTPOEHHUS CKEJIETA YETOBEKA, cheloveka-6844082/proiskh
CBS3aHHBIX C
MPSMOXOKIECHUEM»
TIRMSKYIIHE CHUTHI https://www.yalflass‘.'ru/.p/biologia/ 11-
43 klass/etapy-evoliutcii-biosfery-i-
antporioreresa cheloveka-6844082/proiskh
CoOTHOIIEHNE OUOTIOTNYECKUX https://www.yaklass.ru/p/biologia/11-
44 Y COLIMAJIBHBIX (PAKTOPOB B klass/etapy-evoliutcii-biosfery-i-
AHTPOIIOTEHE3E cheloveka-6844082/proiskh
OCHOBHbIE CTaHI https://www.vak.lass'.'ru/.p/biologia/ 11-
45 klass/etapy-evoliutcii-biosfery-i-
antporioreresa cheloveka-6844082/proiskh
[TaeOreHeTHKA 1 https://www.vak.lass'.'ru/.p/biologia/ 11-
46 klass/etapy-evoliutcii-biosfery-i-
[TAICOTCHOMHKA cheloveka-6844082/proiskh
47 DBOJTIOIHS COBPEMEHHOTO https://www.yaklass.ru/p/biologia/11-




YCJI0BCKa

UYenoBeyeckue pachl.
[IpakTuueckas pabora

klass/etapy-evoliutcii-biosfery-i-
cheloveka-6844082/proiskh

https://www.yaklass.ru/p/biologia/l 1-

48 Mavie 0.5 klass/etapy-evoliutcii-biosfery-i-
(VISYHCHHE SKoJIoTHACCIX cheloveka-6844082/proiskh
ajarTanuil YeJoBeKay

https://www.yaklass.ru/p/biologia/11-
MexIMCIUTITIMHAPHBIE METObI . 1
49 AHTDOMO klass/etapy-evoliutcii-biosfery-i-
poroJioruu cheloveka-6844082/proiskh
https://www.yaklass.ru/p/biologia/l 1-
klass/osnovy-ekologicheskikh-znanii-
3apoxaACHUE U pa3BUTHE . )

50 6844047 /adaptatcii-organizmov-k-

SKOJIOTHUH » -
usloviiam-sredy-sushchestvovaniia-
6844048
Metopl 5K0IOTHN. https://www.yaklass.ru/p/biologia/l1-
JlaboparopHnas pabota klass/osnovy-ekologicheskikh-znanii-

51 «3yueHnne meToaoB 0.5 6844047/adaptatcii-organizmov-k-
IKOJIOTHUECKUX usloviiam-sredy-sushchestvovaniia-
HUCCIIeIOBAHUIN 6844048

https://www.vaklass.ru/p/biologia/l 1-
klass/osnovy-ekologicheskikh-znanii-
3HaueHnEe YKOITOTMYECKUX . .

52 . 6844047/adaptatcii-organizmov-k-

3HAHWH JIS YeJIOBeKa - .
usloviiam-sredy-sushchestvovaniia-
6844048
https://www.yaklass.ru/p/biologia/11-
klass/osnovy-ekologicheskikh-znanii-

53 Dxonorudeckue hakTopbI 6844047/adaptatcii-organizmov-k-

usloviiam-sredy-sushchestvovaniia-
6844048
54 Abuotndeckue paxtopsl. CBerT 0.5 https://www.yaklass.ru/p/biologia/11-




KaK 9KOJIOTH9YecKuit hakrop.
Jlaboparopnas pabota
«BpIsBIIEHNE TPUCTIOCOOICHUI
OpraHnu3MoOB K BJIMSHHIO CBETA»

AOGuoTtnveckue HakTopsl.
TeMmneparypa kax
IKOJIOTHUECKUN (HaKTOP.

klass/osnovy-ekologicheskikh-znanii-

6844047/adaptatcii-organizmov-k-

usloviiam-sredy-sushchestvovaniia-
6844048

https://www.yaklass.ru/p/biologia/l 1-
klass/osnovy-ekologicheskikh-znanii-

55 Jlaboparopnas pabora 0.5 6844047/adaptatcii-organizmov-k-
«BrIsBIICHUE TIPUCTTOCOOICHU usloviiam-sredy-sushchestvovaniia-
OpPraHu3MOB K BJIMSTHUIO 6844048
TeMuepaTypbD
AbGuotnyeckue GaKkToOpEI.

BraxHOCTh Kak https://www.yaklass.ru/p/biologia/11-
IKOJIOTHYECKUN (HaKTOP. klass/osnovy-ekologicheskikh-znanii-

56 Jlaboparopnas pabota 0.5 6844047/adaptatcii-organizmov-k-
«AHATOMUUECKIE usloviiam-sredy-sushchestvovaniia-
0COOEHHOCTH PacTeHHIA U3 6844048
Pa3HbIX MECT OOUTAHUS

https://www.vaklass.ru/p/biologia/l1-
klass/osnovy-ekologicheskikh-znanii-

57 Cpenpl oOuTaHUs OPraHU3MOB 6844047 /adaptatcii-organizmov-k-

usloviiam-sredy-sushchestvovaniia-
6844048
https://www.yaklass.ru/p/biologia/l1-
klass/osnovy-ekologicheskikh-znanii-

58 buonornueckue puT™Mbl 684404 7/adaptatcii-organizmov-k-

usloviiam-sredy-sushchestvovaniia-
6844048
59 Kuznennsie Gopmbl https://www.yaklass.ru/p/biologia/l1-

OpraHu3MoOB

klass/osnovy-ekologicheskikh-znanii-




6844047/adaptatcii-organizmov-k-

usloviiam-sredy-sushchestvovaniia-
6844048

https://www.yaklass.ru/p/biologia/11-
klass/osnovy-ekologicheskikh-znanii-

60 buotnueckue GpakTops 6844047/adaptatcii-organizmov-k-
usloviiam-sredy-sushchestvovaniia-
6844048
3HAYCHIE GHOTHUCCKIX https://www.Vaklass.'m/p/b%ologia/ 1 1 -
o . klass/osnovy-ekologicheskikh-znanii-
B3aUMOJICHCTBUU IJI - .

61 6844047 /adaptatcii-organizmov-k-

CYLIECTBOBAHHUS OPTAHU3MOB B - .
usloviiam-sredy-sushchestvovaniia-

cpene oOuTaHus 6344048
https://www.vaklass.ru/p/biologia/l1-
klass/osnovy-ekologicheskikh-znanii-

DKOJIOTUYECKHE ., .

62 6844047/adaptatcii-organizmov-k-

XapaKTEPUCTUKHU MOMYJIALIUI usloviiam-sredy-sushchestvovaniia-
6844048
OCHOBHBIE HOKA3aTe I https://www.yaklass.'ru/p/b%ologia/ 1 1 -
. klass/osnovy-ekologicheskikh-znanii-
MOMYJISALUN: YUCIIEHHOCTb, N, .

63 6844047/adaptatcii-organizmov-k-

IUIOTHOCTB, BO3PACTHAS U - .
usloviiam-sredy-sushchestvovaniia-

I0JIOBAs CTPYKTYypa 6844048

OCHOBHEIE HOKA3aTeIH https://www.vaklass.ru/p/biologia/l1-
klass/osnovy-ekologicheskikh-znanii-

MOMYJISIIIANA: POKIAAEMOCTb, . .

64 6844047/adaptatcii-organizmov-k-
TIPHPOCT, TEMII pocTa, usloviiam-sredy-sushchestvovaniia-
CMEPTHOCTH, MUTPALIUU 6844048
3 https://www.yaklass.ru/p/biologia/l1-

KOJIOTHYECKAs CTPYKTypa ) ) .

65 klass/osnovy-ekologicheskikh-znanii-

MMomyJauuun

6844047/adaptatcii-organizmov-k-




JluHaMyKa MOMyJISIIUHA U €€

usloviiam-sredy-sushchestvovaniia-
6844048
https://www.yaklass.ru/p/biologia/l1-
klass/osnovy-ekologicheskikh-znanii-

66 6844047 /adaptatcii-organizmov-k-
peryJims usloviiam-sredy-sushchestvovaniia-
6844048
https://www.yaklass.ru/p/biologia/11-
Kpusblie pocra 4nciI€eHHOCTH klass/osnovy-ekologicheskikh-znanii-
67 nonyisauuu. Kpuseie 6844047/adaptatcii-organizmov-k-
BBDKUBAHUS usloviiam-sredy-sushchestvovaniia-
6844048
KOIOTHYeCKAd HHIIA BHIA, https://www.vaklass.'ru/p/b%ologla/ 1.1. -
klass/osnovy-ekologicheskikh-znanii-
JlaGoparopHnas pabota .. .
68 0.5 6844047/adaptatcii-organizmov-k-
«[Ipucnocobnenus cemsiH " .
. usloviiam-sredy-sushchestvovaniia-
pacTeHUH K pacCeIICHUIO) 6844048
69 S —— https://www.yaklass.ru/p/biologia/l 1-
g yn klass/osnovy-ekologicheskikh-znanii
70 3aKOHOMEPHOCTH MOBEJEHUS U https://www.yaklass.ru/p/biologia/l1-
MHUTpaLUH )KUBOTHBIX klass/osnovy-ekologicheskikh-znanii
71 Co00111€CTBO OpPTraHU3MOB — https://www.yaklass.ru/p/biologia/11-
OMoIIEHO3 klass/osnovy-ekologicheskikh-znanii
DKocHucTemMa Kak OTKpbITast https://www.yaklass.ru/p/biologia/l1-
72 ) . ..
cucreMa klass/osnovy-ekologicheskikh-znanii
73 KpyroBopot BemecTs 1 MOToK https://www.yaklass.ru/p/biologia/11-
DHEPrUM B IKOCHUCTEME klass/osnovy-ekologicheskikh-znanii
74 OCHOBHBIE ITI0Ka3aTeIN https://www.yaklass.ru/p/biologia/l1-
IKOCUCTEMBI klass/osnovy-ekologicheskikh-znanii
75 DKOJIOTHYECKUE TUPAMU/IbI https://www.yaklass.ru/p/biologia/l1-




klass/osnovy-ekologicheskikh-znanii

H3menenus cooOIecTs —

https://www.yaklass.ru/p/biologia/11-

76 . . .
CyKLIECCUHU klass/osnovy-ekologicheskikh-znanii
[IpupoaHbIE 5KOCUCTEMBI. . .

https://www.yaklass.ru/p/biologia/l1-

77 DKOCHUCTEMBI 03€P U PEK. . . .

. klass/osnovy-ekologicheskikh-znanii
DKOCHUCTEMBI MOPEM U OKEAaHOB
[IpupoHBIE S3KOCUCTEMBI. . .
https://www.yaklass.ru/p/biologia/l1-
78 DKOCHCTEMBI TYHJIP, JIECOB, . . .
N klass/osnovy-ekologicheskikh-znanii
CTEIIEH, IIyCThIHb
https://www.vaklass.ru/p/biologia/l1-
79 AHTpPONIOTr€HHBIE SKOCUCTEMBI . . .
klass/osnovy-ekologicheskikh-znanii
YpOoskocucTeMBI.

20 [IpakTrueckas pabota 05 https://www.vaklass.ru/p/biologia/l1-
«M3y4eHue u onrcanue ' klass/osnovy-ekologicheskikh-znanii
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH

’1 (bopMHpPOBaHNS OCHOBHBIX https://www.yaklass.ru/p/biologia/l1-
B3aUMOJCICTBUN OPraHU3MOB klass/osnovy-ekologicheskikh-znanii
B 3KOCHUCTEMaX
MexaHu3Mbl BO3AEHCTBUSA
3arpsI3HEHUIN Pa3HbIX TUIIOB HA

32 cyOOpraHu3MeHHOM, https://www.vaklass.ru/p/biologia/l1-
OpPraHu3MEHHOM, klass/osnovy-ekologicheskikh-znanii
MOMYJISIUOHHOM 1
3KOCUCTEMHOM YPOBHSIX
Brocdepa — https://www.vaklass.'ru/p/b¥ologla/ 1 '1.-

klass/osnovy-ekologicheskikh-znanii-

83 of1eruianeTapHasi 000J104Ka

3eman

6844047/biosfera-zhivaia-obolochka-
zemli-6844062




VYuenne B. U. Bepnaackoro o

https://www.yaklass.ru/p/biologia/l 1-
klass/osnovy-ekologicheskikh-znanii-

84 ouocpepe 6844047 /biosfera-zhivaia-obolochka-
zemli-6844062
https://www.yaklass.ru/p/biologia/l1-

g5 3aKOHOMEPHOCTH klass/osnovy-ekologicheskikh-znanii-

CyIIeCTBOBaHUS OMoChepbl 6844047 /biosfera-zhivaia-obolochka-
zemli-6844062
https://www.yaklass.ru/p/biologia/l1-

26 Kpyrosoports! BeniecTs u klass/osnovy-ekologicheskikh-znanii-

OHOreOXUMUYECKUE [IUKIIBI 6844047/biosfera-zhivaia-obolochka-
zemli-6844062
https://www.vaklass.ru/p/biologia/l1-

g7 30HAIBHOCTh OMOCHEPHI. klass/osnovy-ekologicheskikh-znanii-

OcHOBHbIE OMOMBI CYILIN 6844047/biosfera-zhivaia-obolochka-
zemli-6844062
https://www.vaklass.ru/p/biologia/l1-

38 VeroliamBocts GHocHepE klass/osnovy-ekologicheskikh-znanii-
6844047 /biosfera-zhivaia-obolochka-
zemli-6844062
https://www.yaklass.ru/p/biologia/l1-

29 DKOJIOTHYECKUE KPUBHUCHI U UX klass/osnovy-ekologicheskikh-znanii-

TIPUYUHBI 684404 7/khoziaistvennaia-
deiatelnost-cheloveka
https://www.yaklass.ru/p/biologia/l1-

90 Bo3zneiicTBre uenoBeka Ha klass/osnovy-ekologicheskikh-znanii-

ouochepy 6844047/khoziaistvennaia-
deiatelnost-cheloveka

AHTpPONIOT€HHOE BO3/IECTBUE https://www.yaklass.ru/p/biologia/l1-

91 Ha paCTUTEJbHBIN U KUBOTHBIN klass/osnovy-ekologicheskikh-znanii-

MHp

6844047/khoziaistvennaia-




deiatelnost-cheloveka

https://www.yaklass.ru/p/biologia/l 1-

klass/osnovy-ekologicheskikh-znanii-

2
? Oxpatia mpHpoze! 6844047 /khoziaistvennaia-
deiatelnost-cheloveka
OCHOBHBbIE TIPHHIIHITEI https://www.Vaklass.'ru/p/bplogla/ 1.1.—
93 SO — klass/osnovy-ekologicheskikh-znanii-
y P 6844047 /khoziaistvennaia-
HCnoBeICCTBA N HPUPOABI deiatelnost-cheloveka
PaunonansHOE https://www.yaklass.ru/p/biologia/l 1-
94 MPUPOIOINOIB30BAHUE U klass/osnovy-ekologicheskikh-znanii-
COXpaHeHHEe OMOJIOTHYECKOTO 6844047/khoziaistvennaia-
pasHooOpa3us 3emiu deiatelnost-cheloveka
O60BIwEHHE 110 TeMe https://www.Vakla.ss.n‘l/p/blologla/ 11-
95 B T —— klass/osnovy-evoliutcionnogo-

p H ucheniia-6844066/obrazovanie-
pesyIbTaTED novykh-vidov-ili-mikroevoliutciia-
OGOBIIEHHE 110 TeMe https://www.vakla.ss.rl.J/p/blologla/ 11-

9 «MAKDOSBOMIOLIS 1 68 klass/osnovy-evoliutcionnogo-

P H ucheniia-6844066/dokazatelstva-
pesyIbTATED napravleniia-puti-i-sposoby-ma
OGOBIIEHNE 110 TeMe https://www.vak'lass..'ru/-p/blologla/ 11-

97 TTDOHCXOKILCHIE 1 DASBITHE klass/etapy-evoliutcii-biosfery-i-
p A p cheloveka-6844082/razvitie-
SKA3HU Ha 3eMIie) -
predstavlenii-o-vozn
https://www.yaklass.ru/p/biologia/l1-
O06001IeHME 10 TEME klass/etapy-evoliutcii-biosfery-i-
98 «IIpoucxoxaeHue 4ernoBeka — cheloveka-6844082/proiskhozhdenie-
AHTPOIIOTEHES) cheloveka-i-etapy-evoliutcii-vida-
6844087
99 O06001IEeHME 110 TEME https://www.yaklass.ru/p/biologia/11-




«DKOJIOTHS — HayKa O
B3aMMOOTHOIIEHHUSIX
OpraHUu3MOB»

O000111eHE IO TEME

klass/osnovy-ekologicheski

https://www.yaklass.ru/p/biologia/l 1-
klass/osnovy-ekologicheskikh-znanii-

100 «Opranusmsl U cpea 1 6844047 /struktura-ekosistem-
o0oUTaHUAY 6844058/re-bd79386¢-80af-45¢cf-
8de4-3b9c3d2bel75
OGOBIIEHHE 110 TeMe https://www.vaklass..ru/p/b%ologla/ 1.1.—
101 «OKOIOMIS. BILOB 1 1 klass/osnovy-ekologicheskikh-znanii-
. A 6844047 /struktura-ekosistem-
TIOITYJISILIA 6344058
OGOBIIEHHE 110 TeMe https://www.vaklass..ru/p/b%ologla/ 1.1.—
102 «Brocdepa — roGabHas 1 klass/osnovy-ekologicheskikh-znanii-
P 6844047/biosfera-zhivaia-obolochka-
IKOCHUCTEMAY semli-6844062
OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* buonorus. buonornueckue cucremsl u miponecchl, 10 xkmace/ Tepemos A.B.,
[TerpocoBa P.A., O6miecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO « OI]
MHEMO3UNHA»

I'enetuka 10-11 kimace / cocraButens Kyzpmun U.B. -M: Tlpocsemienue,2021 .-
304c.

Harnagnas onoxumus /Koineman f1., Pém K.-T.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
I'enetuka 10-11 kmace / cocraButens Kyzpmun 1.B. -M: Tlpocsemienue,2021 .-
304c.

Harnagnas onoxumus /Koineman f., Pém K.-T.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

HUOPOBBIE OBPA30OBATEJIBHBIE PECYPCHI M1 PECYPCHI CETU
NHTEPHET

MDOIII. bubmuoTeka KypcoB - https://edu.mob-edu.ru/ui/#/bookshelf-guest
[Tpoext Undoypoxk - https://infourok.ru/

doxchopa. Yueonuk. buosorus - https://foxford.ru/wiki/biologiya



S knacc - https://www.yaklass.ru/

1C ypoxk - https://urok.1C.ru

eTreniki - OHJaliH - KOHCTPYKTOP y4€OHBIX TpEHAXeEPOB - https://etreniki.ru
MATEPUAJIBHO-TEXHUYECKOE OBECITEUEHUE
OBPA30OBATEJIbBHOI'O ITPOLIECCA

YYEBHOE O5OPYIOBAHUE

HoyTt0yk 1 KonoHKH

MyJbTUMETUNHBIA IPOEKTOP

DNEeKTPOHHBIA MUKPOCKOII

JKuBble pacTeHus u repdapun

Muxkpornpemnapatsl 1o 00111ei OnoIorun

Komnexkuuu ceMsH pacTeHui

JlaGoparopHoe o6opynoBaHue (oONTHYECKHE MPUOOPHI, MPUOOPHI 1O
(¢u3nonoruu pacTeHui, nocyna u

MPUHA/IJIEAKHOCTH)

JemoHcTpanronnbie Ta0auiel o ouosioruu 10-11 kmacc. O61mas 6uosorus
Habop myinspkeii u Mmozenei (00beMHbIE, pebeHbIE, MOJETH - alIUTMKALIIH )
BuneodunbMbl 1 KOMOAKT - TUCKU

Onpenenureny U CIPaBOYHUKA

KOHTPOJIBHO - TMarHOCTHYECKUE TECTHI

OBOPYJIOBAHUE JIJIS ITPOBEAEHN S JIABOPATOPHBIX,

I[TPAKTUYECKHUX PABOT,



JTEMOHCTPAIINIA

YBenuuutenbHbIe TPUOOPHI (JTyITbI, MUKPOCKOIIBI) U DJICKTPOHHBIN
MHUKPOCKOIT

V3MepuTelbHbIC TPUOOPHI (TPalyCHUKH, TUHEHKH, TEPMOMETPHI)
JlabopaTopHoe o0opyaoBaHue (BOPOHKHU, TPOOUPKHU. KOIOKI, darniku [letpw,
dapdopoBas mocyza)

Habop mukpormpemnapaToB 1o o01iei Onoaorum
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