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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owmomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydyeOHoro mpenmera «buosjorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusiy yrayo6nénnoro ypoBHs uszydenus (10-—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxeHusM PIOC COO npodunbHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiero oOpa3oBaHus U
MPU3BAaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CPEeAHUM
o01MM, cpeHUM NpodhecCUOHATBHBIM U BRICIIUM oOpa3zoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C NpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
UMHTEpeca K KOHKPETHOM O0JIACTH HAyYHOI'O 3HAHMS, CBSA3aHHOTO C OMOJIOTHUEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE o
Heau M 3aJayax M3ydeHus yuyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeiisieT o0si3aTeNbHOe (MHBAPUAHTHOE) MTPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro mpoliecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuwaromuxcsi. B mnporpamme mno Ouoioruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIee pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpPUECHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHUNH O 370pOBOM 00Opasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peamuzaruu  TpeboBanuii DPI'OC COO k TUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIbHOM  JEATEIbHOCTU
OOy4JaromMXxcsi MO OCBOCHHIO COJEPKaHUS OMOJOTHYECKOTO O0Opa3oBaHUS Ha
YPOBHE CpeJIHero o01ero 0opa3oBaHusl.

VYueOnsbiii npeamer «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHUME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimidpeHie U yriayOslieHne 3HaHUWd OOydYaroIIMXCsl O KMBOW MPHUPOJAE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OHOJIOTHH, IMOPHOJIOTUHM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIriIyOJI€HHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYAIOIIUXCS K TMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouosiornyeckoro  oOpa3oBaHuUsT B  By3aX M OpraHM3alMsaX  CPEAHETO
npodeccuonansHoro oopa3zoBanus. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTMM HAa YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJY4arOT pa3BuTHE. Tak,
paclIMpeHbl U YIUIyOJeHbl OHWOJOTMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepHsiX, OpraHU3ME 4YeJIOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXKHO HCIIOJIb30BaTh KAK OPUEHTHUPHI JUIS MOCIETYIOLIETO
BbIOOpa mipodeccur. Bo3MokHA Takxke HHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, TOJYYEHHBIMU OOYYAIOIUMHUCS TPH H3YYECHHUU
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydyeOHOMy mnpenmery "buomorus" otpaxaet
CUCTEMHO-YPOBHEBBI U 3BOJIOLNUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHH.
CornacHO UM, MU3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISI AKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKoro pazHooOpasust miaHeTtsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMH, AKTYyalIM3UPYIOTCS 3HAHMS OOy4yaroIIUXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs 3BOJIOLHMOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
O0Oy4aroIMMHUCs OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MIPaBUJI,
JIe)KAIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT00o0pa3uM M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIMNXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTaXx OMOJOrMYecKUX 3HaHuM. J{is
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydaromuxcsd K OHOJOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
no OUOJIOrHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHUS
TOM uinu MHOW oOjacTu OMOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX U 3apyOEKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIEM.



Lenb u3yuenust yueOHoro npenmera «buonorus» Ha yriyOia€HHOM ypOBHE —
OBIAJICHHUE  OOYyYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHu3allid >KUBBIX CHCTEM pa3HOr0 paHra M NOpHOOpPETEHUE YMEHUH
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesEHHON o0sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OHoJiorueil, winM K BBIOOpPY
y4eOHOT0 3aBeICHUS IS IPOIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu Mu3ydeHus y4deOHoro npeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3a/1a4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTaBISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BU, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIEI0BAaHUSAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYy4YaloMMXCd € METOJAMM TIO3HAHHS >KUBOM IMPUPOJIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HAayK (MOJEKYJISpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMM U CHUHTETHYECKOM OHOJIOTHMH, MAaJI€OHTOJIOTHH,
JKOJIOTUH);  METOJIaMH  CaMOCTOSITEJIbBHOTO  IPOBEAEHUS  OMOJOTMYECKHX
UCCeNOBaHUM B JjabopaTopum M B mpupoje (HaOmoJaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJICITMPOBAHUE);

OBlIaZicHue OOydYalolUMHUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJHWTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIMIO; T0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOMN; YCTAHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpY)KaroIleW NpUPOAHOM cpene, COOCTBEHHOMY 3/10POBBIO H
3I0POBBIO0  OKPYXKAIOIMIMX  JIIOICH; OOOCHOBBIBAaTH M COOMIOAATH  MEPHI
npouIIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBuUiia OBEACHUS B MPUPOJIE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BbIYANMHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCS MHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IpollecCeé 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOrHei
OHOJOrNYECKOTO UCCJIEI0BAHMS, IPOBEICHHUS AKCIIEPUMEHTAIIbHBIX
UCCIIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOACTUPOBAHUS OMOIOTHYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCIIUTAHUE y 00YJaIONUXCsl IICHHOCTHOTO OTHOIICHMSI K )KUBOW TIPHUPOJIE B
IEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (POPMUPOBAHUE IKOJIOTUUECKOM,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
MPUPOOIIOIL30BaHNN (COOJIO/ICHNE TPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, YKOCUCTEM, Onocheprl), COXpaHEHWH COOCTBEHHOTO 370POBBS U 3I0POBBS
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep NporIakTUku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3ZHENEATENIbHOCTH B YPE3BbIUAMHBIX CUTYaIUsAX
OPUPOJHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUI U YMEHUN B MOBCETHEBHOM KU3HU;

CO3JaHW€  YCIOBMM Uil  OCO3HAHHOIO  BbIOOpa  00yYarolMMUCH
WHIUBUTy AIbHON oOpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocyenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha U3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpelHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kitacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelo).

OT6op opraHu3anMoHHBIX (OPM, METOJOB U CPEJCTB OOy4YCHHUS OHOJOTHH
OCYIICCTBIISAETCSA ¢ YYETOM CHEIU(UKU ero COJAepKaHWs W HaNpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOTOo 00pa3oBaHMs B OpraHU3AlMSAX CPETHETO
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTUH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOyYaroIMXCcs B BBIMOJTHCHUH MPOSKTHBIX M YYEOHO-MCCIIEI0BATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIASIACTCS ydYUTEJIEeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIOBHM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM UM U3y4yaeMble ~HUMH  IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHne OMOJIOTUU B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouoioruei. 3HaueHHE OUOJIOTUU B
MIPAKTUYECKOM JEATCIBHOCTA 4YEJIOBEKA: MEIUIHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. ITanos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YyYeHHUE

KuBble cuUCTEMBI Kak MpeaMerT u3ydeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3allii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJIIHMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreoneHoTuyeckuit), Ouochepusniii. Ilporecchl, TpoUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opMa CyIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yueHnne XKuUBBIX cucTeM. Mertoasl Ouosiorudeckor Hayku. HaGmromeHwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. l[lonarue o 3aBUCUMON U
He3aBUCUMON TniepeMeHHOW. [lnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBast runote3a. [lonsiTie BBIOOPKH M €€ TOCTOBEPHOCTS.
Pa3Opoc B Oumomormyeckux AaHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpUunMHBI UCKaXEHUA PE3YyIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmuplt w cxeMbl: «OCHOBHBIE MpPHU3HAKH KU3HWY», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU IPUPOIBD».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpPH
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHaJIbHAS e€auHULA KuBoro. Vcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METOJI MEYEHBIX ATOMOB, AU(EepeHInaNbHOE
LHEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢uxcuposannvix
K1emokK. DIEKTpOHHas MUKpockonus. Kougoranvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTHSA METOJ0B MUKPOCKOIIUI.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne METONOB KIETOYHON OHUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHOe IEHTPUGYTUPOBAHUE,
[T11P)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ ponmp Kak pacTBOpPHUTENSA, PEAareHTa, ydacTue B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOperysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
posb. Posib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Moineky:nbl. [lepBuunas
CTpyKTypa Oenka, NenTHIHAs CBsI3b. BTopuuHas, TpeTHuHas, YeTBEPTUYHAS
cTpykTypsl. [enatypamus. CpoiictBa OenkoB. Kiaccudpukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, TMCaXapu/ibl, OJUTOcCaxapybl U MOJUCAXapPU/IbI.
OOmuit  mnaH cTpoeHus ©  (U3HKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBoWCTBa OMOJOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupans. MecroHaxoxaeHue u ouonornueckue pynknum JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsisu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIMH B
kietke. /lpyeue uyxneozuompugocgpamovr (HT®P). Cexenupopanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKuy, nPomeoMuKU.

CtpykrypHas Ouoiorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Mooenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
oOpeaHudecKull cunmes 6UOMONEKYL U UX HENPUPOOHBIX AHAO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «llepronuueckass Tabavila XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJbl», «CTpoeHHE MOJICKYI
yrieBooBy», «CTpoeHre MoJieKyn JHUnuaoB», «HyKIEMHOBBIE KHUCIOTBDY,
«Ctpoenne Mosekysibl ATOy.

OO6opynoBaHue: XUMUYECKAsI IOCYa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tumnbel KIETOK: 3yKapuoTHuecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00Pa30BAHMSI KIETKH.



CtpoeHue mpokapuoTHIecKoi kiieTku. Kierounas cteHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUS] TEeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKApUOT B OMOILIEHO3aX.

Crpoenue U (GYHKIIHMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NMacCUBHBIN
(muddysus, obneruénnas auddys3us), aKTUBHBINA (MIEPBUYHBIN U BTOPUYHBIN
aKTUBHBIK TpaHcropT). Ilomymponunaemocth wmeMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormTo3. Dk3omuTo3. Kierounas
creHka. CTpyKkTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpuOOB.

Huromna3ma. [{uto3one. Llutockener. [IBmxenne nurormiazMbl. OpraHonasl
kieTkd. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'onpaxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos ¢ IIIC. CuHte3 pacTBopuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurxayus 6eakos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BELIECTB B KJIeTKE. Bakyonu pacturesbHbIX Ki1eTOK. KiieTounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KJIETKM:  MHUTOXOHJPHUH,  IJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (yHKIIMM MHUTOXOHIpuM U miactunl. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOIIACThI, XPOMOILIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHonabl kjaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Qunamenmeol.
MukpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIIEUHbIE  KIETKH.
Axmunogvle KOMNOHeHmbl HeMblueunblx Kiemok. MukpotpyOouku. KieTodynbrit
ueHtp. CrpoeHne M JBUXKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHnule benxu.

Anpo. O6omouka siapa, XPOMATHH, KapUOIIa3Ma, SAPBIINIKH, UX CTPOEHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamunr. benku
XpoMaTUHA — THUCTOHBI. /[uHamuka s0epHOU 00010uKu 6 mumose. AHoepHblil
Mparcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKAPHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCTpauu



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

Tabmupl 1 cxeMbl: «CTpoeHHE JYKApUOTHUYECKOM KIeTKn», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOW  KieTku», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne 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».

JlabopaTopnass padora «lccnegoBaHue II1a3MOJIM3a W JAEIUIA3MOJIM3a B
PaCTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBWKEHHS  UUTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

AcCUMWIIALNS U JUCCUMUIISILIMS — IBE CTOPOHBI MeTabonu3Ma. Tunel oOmMeHa
BEILIECTB: aBTOTPO(PHBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
OOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPhl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KiIEeTKe. DOTOCHHTES.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nUSMeHmovl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunTteza. CBeToBas u TeMHOBas pazbl. Pomoovixanue, Cs., Cy. u CAM-munul
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuyHbIX (aKTOPOB
Ha CKOpPOCTh (poTOoCcHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUPYIOIIME OaKTepuH, >Kene300aKTepuu, cepoOaKTEpPHHU, BOJOPOAHBIC
OakTepuu. 3HAYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIHN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
nporeccax Ouojgoruueckoro okucnenus. Lluknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaser. IlpeumymiecTBa a’poOHOTO MyTH
oOMeHa BeIecTB nepes] aHa3pOoOHBIM. DPHEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpersr: k. IIpuctmu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBaHUE MJIsI MPUTOTOBIICHHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

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

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

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus 4 peaju3anus eé B KJIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucTBa. TpaHckpunuusa — wmaTtpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUMNAPAICTLHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. l'mmoresa
ornepoHa (®. Kako0, XK. Mano). Moaexynapuvie mexanusmvl IKCNpeccull 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomoul 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axkmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbIEe 1 MEIUIIMHCKUE TTPOOIIEMBI.

buoungopmamuxa: unmeepayus u anaiuz o6onvuiux maccugos («bigdatay)
CMpYKmMypHbuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodvt 00cmasKu 1eKapcms.



JeMoHCTpanun

[Toptpersr: H. K. Konbuos, /1. 1. IBanOBCKHIA.

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuii Kom», «BUpych»,
«baktepuodarmu.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnus. WMutepdaza u Mutos.
Oco0eHHOCTH TpolieccoB, MpoTekaliux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunbii cunres JIHK — permmkanwma. [Ipuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TemoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIl. JIUIIOWIHBIA W
rarionaHbeli  HaOboOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

Perynsiumst mutotndeckoro nmkia kiaetku. [Iporpammupyemas kineTtodyHas
rudesb — anornTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ougpgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpoMmocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaX
KOpEIIIKa JTyKa».

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpenapaTax».

JlabopaTtopHnasi padora «HabmoneHne MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Ctpoenue u GyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OJHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHHUS U JKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, APpyrue NpoTUCThl. KoJIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBsA3p 4YacTe MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUs,
(GYHKIUI U pacoOXKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKA. TWIBI KUBOTHBIX TKAHEW: DIUTEINAIIBHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOEHHUsA, (PYHKUMNA H
pacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

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

Onopa tena opranu3moB. Kapkac pacrtenuil. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHbple MBIIIIBI U UX padoTa.

Ilutanne opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BEIIECTB pacTeHUAMH. IIuTaHue XKUBOTHBIX. BHyTpumnosiocTHOE U
BHYTPHUKIIETOYHOE TNUIIeBapeHUe. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. JIpixanue sxuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JpixarenbHas cucTeMa 4enoBeKa. MeXaHu3M BEHTWIILUU JIETKUX Yy NTHL H
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopTr BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTECHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Cepare,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHBIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX >KMBOTHBIX. PaboTa
ceplla v €€ peryJisiuus.

Beigenenne y opranu3mMoB. Beigenenue y pacteHuid. Breigenenue y
KUBOTHBIX. CoOKpaTturesnbHble Bakyodu. Opransl BblaeneHUs. PuibTpanus,
CeKpelrsi U 00paTHOE BCcachIBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BBIJCIICHUSI.
CBs13b IOJIOCTH TeJNa C KPOBEHOCHOM U BBIJIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CTpoeHne U (pyHKIIMOHUPOBAHHE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UHUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M WX HPOHU3BOIHBIE.
3ammuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celekTuBHOro ummyHutera (I1. Dpnux, @. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ perysinus |y OpramusmoB. Pazgpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. Paznpaxumocts M peryinsuus y
pacteHuil. PocToBele BelecTBa U UX 3HaYCHUE.

HepBHasg cucrema u pedrekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. DBOJIOIMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediekc u
pedaexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbHasi peryisiuus U 3HAOKPUHHAsA CUCTEMa >KUBOTHBIX M YEJOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3bp HEpBHOW M SHIOKPUHHOW cucTeM. [ unoTtaiaMmo-runoguiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmupel u cxembl: «OIHOKJIETOUHBIE BOJIOPOCIHN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucTteMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOEHHE
HaceKoMbIx», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM >KMUBOTHBIX», «CKEJIET 4YeIOBEKA»,
«IImmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplleuHas  cucreMay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«Ammynurer»,  «Kuimieunononoctueie», «CxeMa  NHUTaHUSA  PACTECHUI,
«KpOoBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHne HOKIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrtema
npecMmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrema
MIIeKonUTaomuXx», «HepBHas cucrema yenoBekay, «Pedexcy.



OOopynoBaHHe: CBETOBOM MHMKPOCKOIN, MHUKpPOIpenaparbl OAHOKIETOYHBIX
OpraHU3MOB, MUKpPONpPENapaThl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, WTJIOKOXKHUX, KUBBIE SK3EMIUISIPhI KOMHATHBIX PacTeHHH, repoapuun
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000pyIOBaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHns Kpaxmaina U OesKoB Mo IeicTBUEM (HepMEHTOB, 000pya0BaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEeW paCTCHUIN.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN KUBOTHBIX).

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

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CIOPYISLUS,
(dparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonmoBele kieTkn, Wik rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Me€Ho3a M TIOJIOBOTO Tipolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['ameToreHes y ;kMBOTHBIX. [10JI0BBIE Kee3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CHocoObl
OIUIOIOTBOPEHMS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryalbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHupoéanuoe Opobnenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIECKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiajika OpraHOB M TKaHEH U3 3apOJIbIIIEBBIX JIUCTKOB. B3animHoe
BIUSIHAE 4YacTell pPa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHUS SKMBOTHOTO KakK pe3ysbTaT  HepapXUUECKHUX
B3aMMOJICUCTBUII TE€HOB. BrusiHue Ha 5MOpHOHANBHOE paA3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneuelii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopdo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHoOJIOrMYeckoe 3HaYE€HHE NPSAMOIO0 M HENPSIMOTO



pPa3BUTHSA, UX PACIPOCTPAHECHHUE B MpHUPOAEC. TUlbl pocTa KUBOTHBIX. DaKTOPBI
PETYISIMU POCTA JKUBOTHBIX M YesoBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3mbl peryJssiluyi OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAIb», «Pa3MHOKEHHE 3BIJICHBD»,
«Pa3MHO)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«JKU3HEHHBIM UHKI MXa», <« KU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIpEnaparhl SUIEKICTOK MU
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYILLIKID.

JlaGopaTopHas padora «/3ydeHne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax.

IIpakTuuyeckass padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
MO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass pabdora «CTpoeHHE OpraHoOB Pa3MHOKEHHUS BBICIINX
pacTeHun».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTHUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunora, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TOHSITUSL U CUMBOJIBL. | 'OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHII.



OCHOBHBIE ~ METOABI  TCHETHKW: THOPUIOJOTHYECKUN,  ITMTOJOTUYECKHM,
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. ®ununyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

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

eAMHO00pa3us THOPUIOB MepBOTo nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHU/IHOTO CKpelMBaHus. [ unore3a YyucToThl raMer.

AHanmsupyromniee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HAClIeIOBaHMS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOIO
HacleJOBaHUsl ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpeILLBaHUS.

CueruieHHOe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuermieHHoe
HACJICJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXAHU3M OMpPEAEICHUs Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M TreTeporaMeTHbIM IMOJ. [ eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUVIEHHBIX € ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBI aiuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHeTYeCKUl KOHTPOJIb PA3BUTHS PACTECHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3MOJOTMYECKUX TMPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXAaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Mapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTHyeckue acmeKkThl KOHTPOJS H
M3MEHEHUS HACJIeJICTBEHHON NH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmumpt u cxembl: «IlepBoiif 1 BTOpoil 3akoHbl Menpaens», « Tpetuit 3akoH
Mengens», «AHanu3upymoollee CKpeluBaHuey», «HernonHoe TOMUHUPOBaHUEY,
«CrenyieHHOE HAcleOBaHUWE MPHU3HAKOB y Apo3odumib», «['eHeTuka momay,



«Kapuotun uenosekay, «Kapuotun apozodpuib», «KapruoTum OTHIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €MHO00pa3us
rUOpUJIOB TIEPBOTO TIOKOJICHUS M pPacCIICIUICHUS NPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JIJIA
JIEMOHCTPAllMK CILEIJICHHOTO HACIEIOBAHUs IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA Yy APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHYMBOCTh Tpu3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC NMPU3HAKU. BUab
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass U3MEHYMBOCTh. Ponb cpeasl B (oOpMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CoiicTBa Moau(HUKAIIMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAsS U3MEHUYUBOCTh. CBOMCTBA FT€HOTUIMMYECKOW N3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTHBHAs W3MEHYMBOCTH. Mei0O3 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYUBOCTH B CO3JaHUH
TCHETUYECKOr0 pa3Hoo0pa3us B Mpe/iesiax OJTHOr0 BUA.

MyTanmonHas M3MEHYMBOCTh. BuIbl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  MHIAYUUPOBAHHBICE MyTallMud. SnepHble U
HUTOIIa3MaTHYecKkre MyTtanuu. CoMaTUYeCKUe W TMOJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHo n3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U OSNUSEHOMUKA, pOJb dNUeHemuyeckux @axkmopos 6
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

IToprpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuuber w  cxembl: «Bumbl  u3MeHunBOCcTH», «MoauduKaoHHAs
W3MEHYUBOCTHY, «KomOuHaruBHas W3MEHYUBOCTHY, «Merio3y,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay, « Bumbl myTammiiy.



ObopynoBaHue: *KUBble U repOapHbIe 3K3eMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHBOCTH.

JlabopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytaruu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapruotun uvenoBeka. MexayHapoaHas mporpamMma HCCIEAOBaHUS T€HOMaA
yejaoBeKa.  MeToapl  M3yYeHMsT T€HETUKHA  YEJOBEKa: I'€HEAIOTMYECKHU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKUI, MOMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYISPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE r€HOTHUIA!
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a00s1€BaHus YesloBeKa. | '@HHbIE U XPOMOCOMHBIE
Oosie3HU dYenoBeka. boJie3HW ¢ HACJENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALCHUU U JICYEHUH T€HETHYECKUX
3a00JeBaHUI 4YelioBeKa. MeauKOo-reHeTUueCKoe KOHCYJIbTUpoBaHue. CTBOJIOBBIC
KJIETKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolieh cpeabl. ['eneTnueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUSIM.

JemoHcTpanuu

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

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cestekuusi OpraHu3zMoB

JloMecTuKanusi W CEJCKUHUs. 3apOXKICHUE CEIEKIMH U JIOMECTUKALIUHU.
VYuenne H. WM. BaBumoBa o IleHTpax MNpoUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTe€HUU. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJI
*kuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TIOMOJIOTMYECKUX PSAJIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PaOOTHI.

Metoasl cenekImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUYaJIbHBIN. Ortansl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
mpou3BOAMTENICH 1O TOTOMCTBY. OTOOp TO TEHOTHIMY C TOMOIIBIO OICHKU
¢deHoTuna noToMcTBa 1 0TOOP MO reHOTHUITy ¢ momonIbio aHanm3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJI  CEJEKIIMOHHOM  paboThl.
PannanimoHHbI 1 XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypHBIX



¢opm opranusmoB. lcnonp3oBaHWE TEHOMHOTO pPENAKTHUPOBAHUS MU METOJOB
pexomOunanTHbIX JJHK m1st momydenust nucxoqHoro Matepuana ajisi CEJIEKIHH.

[Tonyuenue HOJIUIIIIONIOB. BuyTpuBuaoBas ruOpUAn3aIHs.
brnu3kopoACcTBEHHOE — CKpelMBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, Wid ayTopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanénHas rudpunuszanus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CENEKINN PACTEHUI U )KUBOTHBIX. «3€1€Has
pesonioyusy.

CoxpaHeHre U U3yYEHUE N'eHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKUX pOIMYed  Ajs  CO3JaHUsl  HOBBIX COPTOB U T'HOpPHIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHemuUYeCKUMU pecypcamu CenbCKOX03AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax YIVUUeHUs. CYyuecmayomux U coO30anusi HO8blX NOPoO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHU,
nepeodosuvlx uoetli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

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

Tabnuibl u cxembl: «L{eHTpBI IPOUCXOXKIEHUS K MHOTOOOPa3Us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMUYECKHUX PSIJIOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH,
«Metoppl cenexkuun», «OTnanénHas rudpuauzanus», «MyrareHes».

JlabopaTopHasi padora «/3ydeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOA
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

Ikckypeusi «OCHOBHBIE METOAbl M JIOCTHKEHHUS CEJIEKUUHU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO34WCTBO, B JIaOOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsi OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKAaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTUS:  XJIEOOMEUeHUE, TMOJIyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJEeNHe. Mukpoouonoruueckuit cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHosorui. [IpousBoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHre TEeXHOJOrMidi U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MMOJIYYEHUsI OPraHW3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIIHUECS B MIPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounass unxeHepus. MeToapl KynbTypbl KJIETOK M TKAaHEW PACTECHUM U
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alvss W  COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CEJEKIUU pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SIEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUpPOBAHUs U  MUKDOKIOHATbHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pexkomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  WHKECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 340poBbs. Mcmosb30BaHHWE CTBOJOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3aHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUS 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHnue BEKTOPHBIX BaKIMH C LEJIbI0 OOecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonuposanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuubl n cxemsl: «Mcnoap30BaHe MUKPOOPTaHU3MOB B MPOMBIILIEHHOM
IPOMU3BOJCTBEY, «KiteTounas nHxkenepus», «I eHHast HUHKEHEPUs».

JlabopaTtopHnasi pa6ora «/3ydeHne 00bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeuss «bUOTEXHONOrMsT — BaKHEWIIas MPOU3BOAUTENbHAS —CuUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxneHue W pa3sBuUTHE IBOJIOLMOHHBIX NpPeACTABJICHHUN B
ounoJiorumn

OpomounoHHas teopuss Y. JlapBuna. Ilpeanocbuikn BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u Hay4dHas nesrensHocTs Y. JlapBuHa.

JIBroKy1IME CUIIbI HBOIIOLMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH O0TOOD).



Odopmienne cuaTeTHYecKOoW Teopuu sBomonuu (CT3). HeirpansHas
Teopusi 3Boitoruu. CoBpeMeHHas JBOJNIONHOHHAS  OWoJoTHA. 3HAYeHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUY €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCcTpaIuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Krosne, Y. lapsun, C. C. YerBepuxosn, 1. U. HImansraysen, Jx. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
IPUCIIOCOOIEHUI Yy pacTeHHd M JKUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxoaku Y. lapBuna», «®opMbl 60pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarmycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMsI JABMXKYIIMX CHJI 3BOJIIOIUIY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[Tonmynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHANpaBlieHHblE WM3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
ocHOBaTend. Iggexm oOymuinounozo zopaviuika. CHudiceHue 2eHemuieckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexkma Opetigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLM:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisionmii ¢gakrop dBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pPa3pbIBAOIIMIMA
(mm3pynTuBHbIi). [lonoBoit oTO0p. BO3HUMKHOBEHHE W HBOMIOLUS COLUATBHOTO
NOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHM3MOB  KaK  pe3yjibTaT  MHMKPOAIBOJIIOLUU.
Bo3nukHoBeHne — mpucnocoOieHudt y  opraHusMoB.  Apomopdo3pl U
uanoanantauuu. [lpumepsl npucnocoOieHnit y opraHu3mMoB: MOpP(OIOTrHYECKueE,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kputrepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTat
MUKpO3BOIOIMH. M3omsmus — ximroueBod ¢akrtop BupooOpazoBanus. Iyt u
CIIoCcoObI BUJI000pa30BaHMUS: aJJIONaTpUYECKoe (reorpacduueckoe),



CUMIIATPUYECKOE  (PKOJOTUUYECKOE), «MTHOBEHHOE»  (MOJUILIOUIU3AINA,
rubpuanzaiys). JIuTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOPMUPOBAHUS OUOTOTHYECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS Mapa3UTOB U UX
x03s51eB. Mexanu3mbl (POPMUPOBAHUSI YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEW.

JdeMoHCcTpaMU

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/IBuxymme
CHJIBl HBOJIIOLUN», «DKOJIOTMYECKass M30JsUus MONYJALHNA ceBaHCKOU (openny,
«l'eorpaduueckass UM30JISAIUS  JTUCTBEHHUIIBI CHOUPCKOM UM JIMCTBEHHUIIBI
naypckoiy, «llonynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«MBaycrpuanbablii MenaHnu3m», «JKuBble uckomaemsbie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka YKUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKkTypa BUAa B
npupose», «CrnocoOwsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUIOB JaHABIIIEH», «IKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHHID),
«ITomumonasl pacteHuit», «KamyctHo-peneunbiii ruopu.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uy4delia MTUIL |
3Bepeil C MpuUMepamMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUM ONM3KUX BHUIOB, OOpa30BABIIUXCSA
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi padora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJI).

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHIOB IO MOP(POJIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  M3y4yeHHS  MaKpOlIBOMIONMHU. [lameoHTOnOrmyeckue MeTO[bl
uzydeHus: oHBomoruu. Ilepexonnbie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yueHus sBomonuu. CpaBHeHuE (IOpH U
dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obGnactu 3emun. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHONOTHYECKHE U CPABHUTEIBHO-MOP(POIOTUUECKUE METOABl MU3yUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOTrMYHBIE W  AHAJIOTMYHBIE  OpraHbL.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (UIOT€HETUYECKHUX
JI€PEBBEB.

XpOMOCOMHBIE MyTallil U 3BOJIIOLIUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuUl.
HeoOpatumocTs 3Bosmonnu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIOB
HBOJIIOLU Y.

JleMoHCTpauun

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

Tabmuubl U cxembl: «DUIOTEHETUYECKUN sl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanb»,  «Pununodutsr»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «peid) KOHTHHEHTOBY,
«Penuktey, «HaudanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE H AHAJIOTUYHBIE OpraHe», «PyIUMEHTBI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJIeHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISIKM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TrUmoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOXKICHUS )KU3HU U €€ onpoBepKeHue onbiTaMu D.
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >ku3Hu U aCTPOOHOIIOTHS.

OcHOBHEIE STaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapnas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
OopraHnyeckux BemecTB u3 Heoprannudeckux. OmpiTr C. Mumiepa u I'. IOpwu.
OOpazoBanue moiuMepoB u3 MoHoMmepoB. KoarepBatnas rumoresa A. .
Omnapuna, TMmoTe3a nepBudHOro Oyinpona Jx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubozumsl (T. Yek) m rumoreza «mupa PHK» V. I'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopust 3emuin U Meroabl €€ wu3zydeHus. VIckomaemble OpPraHHMYECKHE
octaTkd. ['eoxpoHomoruss u e€ wMeronpl. OTHOcUTENbHass ©  aOCOIIOTHAsS
reoXpoHoJorus. I'eoXxpoHooruueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauvanbHbie 3Tanbel opraHndeckor sBosirounu. [losBieHne u 3BOIIOIUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUpYycOB. IIpoucxoxkaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICIINX pacTeHUu. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixon pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUH U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKU3HB B BOJAE. DBOJIOLHS TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuil u pentwmid. IIporncxoxaeHrne MICKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTue xu3HM Ha 3emie MO 3pamM M NEpHOAaM: apXeu, MpoTepo30il,
nmajgeo3oi, Me3030M, KkaWHO30i. OOmas xapakTepuCTHKa KIMMara U
reojiornyeckux mnpoueccoB. [losBieHHe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieoOpa3oBaHue: €ro yciIoBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuunHel u
CJIEJCTBUS MacCOBbIX BbIMHUpaHUl. COBPEMEHHBIM 3KOJOTMYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHoO0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUUYECKUE TPYNIbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Penu, JI. Cnanmnanuanwu, JI. ITactep, . 1. Meunukos, A. U.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [1actepa mo
M3YUYCHHUIO CaMO3apoXKJeHUsl Xu3HW», «Cxema ombita C. Mummuiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  3BoMOUUM», «['€oXpoHOJIOTMYECKass — IIKaiay,
«HauanpHble 3Tanbl OPraHUYECKOW IBOMIONUNY, «CxeMa 00pa3oBaHUS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdo3sl  pacreHuit», «PuHnOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHuorokierounbsle Bogopocian», «Mxm», «llanoporaukm», «l'onocemeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
mMupa», «Apomop¢do3sl KUBOTHBIX», «lIpocreiimme», «KuiieuHonoaocTHbIEY,
«IInockue 4EPBUY, «YUEHUCTOHOTHEY, «PpIOBI, «3€MHOBOIHBIEY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuratromme», «Pa3Butne Xu3HU B
apXeucKou apey, «Pa3BuTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuud pacTeHUM pa3IMYHBIX OTMAENOB, KOJIIEKIIMH
HAaCEKOMBIX, BIIAKHBIC IIPENAapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UIJIOKOKHMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl W 3BEpeu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTaHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHaa  sa0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3y4eHno aOMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHON aTMochepey.

JlabopaTopnasi paGora «l3yueHue M omnHMcaHWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydyeHne OCOOCHHOCTEH CTPOCHUSI pPaCTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOCHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3aqaun aHTPOMOJIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOKICHUM YEJIOBEKa. Penmmrunosnsie
B033peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0T0-OMOXUMHUYECKHUE,
noBeeHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CHUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((akTopbl) aHTPONOreHe3a: OUOJIOrHYecKre, COllualbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hbie O00E3bSHBI
(TPOKOHCYJIBI) ¥ pAHHUE TMOHTHIBI — OOIHE TPEIKH YeT0OBEKOOOPa3HBIX 00€3bsiH U
JroJie. ABCTPaONUTEKU — JBYHOTHE MpEeAKH Jtofeh. UenoBeK yMenbli, MepBbie
V3TOTOBJICHUS OPYAUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEU
3a  npenensl  Adpuku. YenoBek reiaenbOeprckuil — 0oOmME  MPENIoK
HEaHJIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOI0. YeloBeK HEaHAEePTAIbCKUAN
Kak BHJ JIIOJEH XOJOJHOTO KJIMMaTa. YeloBEeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamu Adpuku.
[TaneoreHeTrka u NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIM OTOOp B MOMYJSALUAX
yenoBeka. MyTanMoHHbBIA Tpouecc W noauMop@usM. [lomyssiiMoHHBIE BOJHBI,
npeiid reHoB, murpanus U «3(PGEeKT OCHOBATENS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHdatue o pace. bosblime pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHOB Ha MopdoJoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuuiinHapabple MeToJbl B (u3nuecko  (OMOJIOTHUYECKOiN)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. {apBun, JI. JIuku, . 5. Porunckuit, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOoJIbI aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3ubie 00e3bsiHB», «CKeNneT dYeloBeKa M CKEJEeT IIMMIIaH3ey,
«PyIMMEHTBI M aTaBU3MBbD», «J[BHKYLIUE CUJIBI AHTPONIOTEHE3a», « IBOIIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpainonutek», «YenoBexk  ymenbii», «YenoBek
NPSIMOXOAIIMIY, «JleHncoBCkui yenoBek» «Heanaepransubny, «k KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPEAMETOB MaTepualibHOU
KyJIbTYpbl ~TIpPEIKOB 4YeloBeKa, penpoaykuuu (dororpadum) KapTuH ¢
MUQOJIOTHYECKUMU UM OUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4eloBeKa M uepena MIMMIIAH3€, MOJENIb KHUCTH 4YEJIOBEKAa U KHUCTHU
HIMMIIaH3€, MOJENIU TOpCca MPEAKOB YeJIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEH CTPOEHHUS CKeJeTa
YeJIOBEKa, CBS3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTallNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kalolei cpeaoi

3apoxaeHre U pa3BuTue 3kojorud B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3anauun
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMU HAyKaMHU.



Metoasr sxonoruu. IloneBbie HaOmonEHUsA. DKCHEPUMEHTHI B SKOJIOTHU:
NPUPOAHBIE W JIabopaTopHbie. MoOJETMpOBaHWE B HKOJIOTUU. MOHUTOPHUHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
AKOJIOTUYECKOM KYJIBTYPbI M HKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

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

Tabmunpr 1 cxemsl: «Pa3gensl skonorum», «Metoasl 3konorum», «Cxema
MOHUTOPHUHIA OKPYKatOLIEH CpeIbI».

JlabGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbI U 3aKOHOMEPHOCTH UX nenctus. Kimaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuil daxrtop. JleicTBue
Pa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHu3Mbl. DKOJOTMUYECKUE TPYIIIbI
pacTEHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CHUTHaJIbHas poJib CBETA.
doTonepruoau3M.

Temmnepatypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOWOTEPMHBIE OPTaHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxxnocts kak skojormyeckuii (axrtop. I[lpucmocobrnenus pacTeHuil K
NoJIIepKaHUI0 BoJgHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHAasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
O0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHbBIE H
roJu4yHble pUTMBL. [IprCHIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. Ilonste o Ku3HEHHON (opme.
XKuznennsle POpMBI paCTEHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUIKU, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEeHHBIE (OPMBI >KUBOTHBIX: THAPOOWOHTHI,
re0OHUOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUSA  (Tommyeckue, (Qopuyeckue, ¢adbpudeckue). 3HAUYCHHE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpauu

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbl JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TeIIOKpOBHbBIC
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3noNOrHMUecKue aaanTaiuu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bHOJOTHYECKHE PUTMBIY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHble  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «llenn
NUTaHUSY, «XulHudecTBoy, «llapasutuzm», «KoukypeHuus», «CumMOno3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PAa3UYHBIX OKOJOTUYECKUX (PaKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIIOOMBBLIE, TECHEIIOOUBBIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTCHUS, repOapuu U KOJUIEKIIMHU TEIJIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIN, KOJJIEKIIMH >KUBOTHBIX, OOUTAIOIINX B Pa3HBIX cpejax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAIONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repOapuu u
KOJUICKITUU PACTCHHM W >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JITMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNH OPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpIisgBIeHHE NPUCTOCOOJICHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pAaCTEHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOIYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISILHH. [lonmymsimuss~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpebl, (Pu3ndecKkux 6apbepoB U
0COOCHHOCTEM OMOJOTUHU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyysiiuid. (OCHOBHBIE TOKa3aTENW MOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,



BO3pacTHasi M IIOJIOBAasi CTPYKTYpa, POKIAEMOCTb, HOPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssiuu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JlnHaMuKa MOMyJAUUA U €€ Perydaiua. bUoThdeckuil MOTEHIMAT MOMYJISINH.
MoaenupoBanrue TMHAMHUKHA TONYJISIIAKM. KpHUBbIe pocTa YUCICHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUSA. Perynsius YUCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonarue o0 sKoJoTMYECKON HUIe BHaa. MectooOutanne. MHoroMmepHas
Mozeib 3Kosiorndeckon HumM JIx.M. XartumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomymsuuid. Apeansl BAIOB. BHIBI M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUSI WU MUrpaluid >KUBOTHBIX. buoiormueckue
WHBA3UM UYKEPOJIHBIX BUJOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXembl: «IKOJIOTHYECKHUE XapAKTEPUCTUKU TOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  HoOmyjsiqun», «Bo3pacTHble  NHpaMuabl
nonyiasinun», «CKOpPOCTh  3aceleHUs MOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogenb 3xonorudeckoit Humu k. M. XaTunHcoHay.

O6opynoBaHue: repbapuu pacTeHUN, KOJJICKIIMU KUBOTHBIX.

JlaGopaTopnasi pabora «lIpucmocobneHus ceMsH  pacTeHUH K
PaCCENICHUIO».

Tema 9. Ikos10rust co001IECTB. IKOJOTHIECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrtema kak oTkpbiTasi cucrema (A. JIx. TeHncinu). OyHKIMOHAJIbHbBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTBHI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl 1 Wbl B 3kocucTeMax. KpyroBopot BeIeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTHYECKUE TUPaAMU/IbI YK CEN, OMOMACChl U SHEPTHUH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIleccuu. llepBuuHbIE U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOINOIEHHBIE BO3JCUCTBUS Ha
cykneccuu. KnmmmakcHnoe cooOmiectBo. bropasnoobpasue u moaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoHbBIE IKOCUCTEMBI. DKOCUCmeMbl 03€p U peK. IKocucmemvl Mopel U
oxeanos. Ixocucmemvl MYyHOp, 1€CO8, CMmeneu, nyCmbitb.

AHTpONOre€HHBIE HKOCUCTEMBI. ATpO’KOCUCTEMA. ArpoueHo3. Pazmnuus
MEXIy aHTPOTIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dbiopa u ¢ayna. CuHaHTpomm3aius TOPOJACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII 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 SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHULl PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom00THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuoneHo3a»,  «IDKOocUCTEMaA

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMAa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
Ipyninbl OPraHu3MoOB B 3KocHcTeMe», «KpyroBopoT BEIIECTB B 3KOCHUCTEME,
«llenun nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAsT TUPAMHIA YUCEID,
«JKonoruyeckas mupamuia OUOMACChl», «IKOJOTHUECKass MUpaMUa SHEPTUNY,
«O6pazoBanue O6onotay, «IlepBuuHas cykueccus», «BoccraHoBieHue jieca nocie
noxapa», «9KOCHCTEMa 03€pa», «ArpoueHos», «KpyroBopor BemecTB M MOTOK
HHEPrUM B arpoueHo3ey, «[Ipumepsl ypOo3KOCUCTEMY.

O6opynoBanue: repdbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanre ypOo03KOCUCTEMBD».

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

IKCKYypeHsi «DKCKypCHUsl B TUIIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
€JIbHUK, Ha CYXOJ0JIbHBIN WM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUusi «DKCKYpCHUsl B arpodKoCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO34MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TIE CYIIECTBYET WIIH
CyILECTBOBaJIA KM3Hb. Pa3zBuTHe npejacraBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. . Bepraackoro o 6uocdepe. Ob6mactu 6mochepst u e€ cocras. JKuBoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
rio0abHOM PKOCcHCTeMBbI. J{MHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE LUKIIBI (Yriieposaa, a3oTra). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. Ilonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BHICOKOTOPhs. Kimar, pacTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa U QYHKIUS )KUBBIX CUCTEM, OILICHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PYHKIU.

JlemoHcTpanuu

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

Tabnuuel u cxemsl: «['eocdhepsr 3emnn», «KpyroBopoT azora B OpUPOIE»,
«KpyroBopoT yriepoga B mpupojse», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii gec», «ILIupokoancTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Iaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYUHBL. Bo3aeicTBHEe YeloBEKa Ha
ouocdepy. 3arpssHeHre Bo3AymHOW cpenpl. OxpaHa Bo3ayxa. 3arps3HEHUC
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiumMara.

AHTpOIIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBbHBIA U KUBOTHBIM MUp. OxpaHa
PacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHIMUIBI OXPaHbl MPHUPOIHI.
Kpacasie xHuru. Ocob0o oxpansembie npupoanele Ttepputopun (OOIIT).
boranudeckue caipl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSI UEJIOBEUECTBA W MPUPOJIBI.
PanmonanpHOE  TPUPOJONONIBL30BAHUE W COXpaHEHHE  OHMOJOTHYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX SKOJIOTHYSCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TIOCIIEICTBUA.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCNOCcoOHot dHepeemuke. buonoeuueckoe pasnooobpasue u 6uopecypchni.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
ungopmayuu nO  COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoBbl



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCTEM.

JleMoHCTpauumn

Tabmuubl w  cxembl:  «3arpsisHeHHEe  aTtMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsiHeHue 1mouBb», «llapHukoBbit  3dhdext», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTCHHH W >KUBOTHBIX KpacHoit
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYU HA YPOBHE CPEJHEI'O OBIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OoOy4JaloImMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U MTPEIMETHEHIC.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHHWE OOYYaIOIIUMUCA POCCUICKON
IPaXXJaHCKOM MUJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACICHUIO, Haluuyue momueayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUNU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHIL 00YUYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATENPHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue NpasoCoO3HAHUsi  SKOJIOTHYCCKOU
KYJBTYPbI, CHOCOOHOCMU CMAsUumb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOW JEATEIBHOCTM B COOTBETCTBHM C
TPAAUIIMOHHBIMU POCCUMCKUMU COLMOKYJIIBTYPHBIMUA, UCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOINCCTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMHU JIMYHOCTH, MATPUOTHU3MA U
YBAXCHUS K 3aKOHY W IPABOIOPSJKY, YEJIOBEKY TPy/a U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOTO OTHOIIECHHUS K KYJIbTYPHOMY HACJICIUIO H
TPpaAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYKAIOIIEU CPELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHOoro mpeamera «buosorus
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAIlMH, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIeCTBa, PACIIMPEHUE KU3HEHHOTO
OTBITA U ONbITA ACATEILHOCTH B MPOIECCE peaav3alyd OCHOBHBIX HAIpPaBJICHUMN
BOCITUTATEJIbHOM JIESTEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHcKOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMK 00YyYaIOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA W IPABOMOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAESATEIBHOCTA TIPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOIO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M HCCIENOBATEIbCKUX 3aJa4y, YBAXKHUTEIHHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
MaTpuOTU3Ma, YBaKEHHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MAMSTHUKAM IPHUPOJIbI,
TOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOexxIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYaIMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHHATHS L[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBHUM C
TpaauuusMu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

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

MOHMMAHUE YMOIIMOHAIBHOTO BO3/IEUCTBUS JKMBOI MPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 370pOBOTO U 0Oe3omacHoro olpasza KHU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NIOHUMAHUE LEHHOCTH MPABWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESTEIBHOCTU TEXHOJOTUYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cpepaM npodhecCHOHAIBbHON IesTEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTM4eCKOTr0 BOCIIUTAHMSA:

HKOJIOTUYECKH LEJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAE KaK HCTOYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBILIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX IOCJIEICTBHMA ISt
OKPYKAIOIIEU CPELBI;

OCO3HaHHME TJI00ATBHOTO XapakTepa 3KOJOTHMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU pELICHUH NpoOJieM, CBSA3AHHBIX C pPalMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HSKOCHUCTEMAax, OXpPaHy BHUIOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYXKAIOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVUCTBUN U MPEAOTBpALIATh UX;



HaJIM4ue Pa3BUTOrO 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTUUYECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aUMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHUE creruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJik B
GbopMHUpPOBaHUU PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXkKaloleM MHUpPE KaK O €IUHCTBE MPUPOJIbI, YEJIOBEKA U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieuyeHuss HOBOTO YpPOBHS PAa3BUTUS MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOMCKA MyTEe BBIXOAA U3 III00aJTBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYyYHONH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpY U3y4YCHUN OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJIOB IMO3HAHUS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh TMOJy4yaeMble 3HAHUS [UJIS aHalu3a |
OOBSCHEHHUS SIBJICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LEJIbI0 MOJYyUYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEeIbHOCTH, TOTOBHOCTH OCYILIECTBIISATH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AESTEIbHOCTh UHINBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHLIG PE3YyIbTaTbl OCBOCHMUA y‘IC6HOFO npeamMeTa «buonorusy»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}01unxc5[
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6IH€Hay‘IHI>Ie IMOHATHA, OTPAXAKOIINC
OCIOCTHOCTD Haquoﬁ KapTHUHblI MHpa U CHGHI/Iq)I/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBLIX HAaYyKax (BeHIeCTBO, SHEPIrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDL, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HU3MCPCHHC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJILHBIC y‘—I€6HBIe I[@ﬁCTBPIH (HO3HaBaT€HBHBI€, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIne (dbopmHpoBaHue (YyHKLIHMOHATIBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYYalolUXCS; CIIOCOOHOCTh
oOyuaroumxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS U  YHUBEpCAJIbHblE y4yeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COMAIIBHON MPAKTHKE.

B pesynbrare wu3ydeHHsa OHOJIOTMM Ha YpPOBHE CpPEIHEro OOIIEro
oOpasoBaHust y oOyuwatomierocss OyayT cOpMHUpOBaHbl IO3HABATEJIbHbIC
yHHUBEpCaJbHblEe yueOHbIE JEMCTBYSI, KOMMYHUKATUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsITUBHBIE YHUBEpCAlbHbIE Y4YeOHble JI€HCTBUS, COBMECTHas
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU M03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JIOrHUEeCKHE TeHCTBUA:

CaMOCTOATENbHO  (QOpPMYyJIHMpPOBAaTh W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUM NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CpaBHEHHUSI, KjIaccu(UKalu, 0000IIEeHUs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3ajJaBas NapaMeTpbl W KPUTEPUH UX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYX IAEHUS (MHIYKTUBHBIE, JEAyKTUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIHOUCHMS,;

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



TakK€  MNPOTUBOPEUYMII  Pa3HOTO  poOJAa,  BBIABICHHBIX B PAa3IMYHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITENILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OILICHUBATh PUCKHU TIOCTIEICTBUN ACSITENTbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIJICHUE NIPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBBIKAMU YY€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pPELICHUsI MPAKTUYECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH MO TOJIYYCHHIO HOBOTO
3HAHWs, €ro WHTEPIpETaluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YU€OHBIX M COI[MAIbHBIX TPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBILIUICHUS, BIAJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs,, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTPbl U KPUTEPUN PELLCHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIATh IIEJICHAINIPABICHHBIN TIOUCK TEepeHOca CPEACTB M CIOCO00B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO 00JacTd
KU3HECSATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MIPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJEU, TpeyiaraTh OPUTHHAJIBHBIC TIOIXOJBl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) padora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTMYECKHX CIIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaJIM3UpPOBATh



nH()OPMAITHIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHUS, KPUTHIYECKH OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndyeckor mHOpMAIMK, HEOOXOAMMOM JJIs BBITTOTHEHUS YYCOHBIX
3ajay;

mpUOOpETaTh OIBIT KCHOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" JIpyroe);

UCTIONb30BaTh HAYYHBI S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouonornyecko HMHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, abOpeBHATypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pAacloO3HAaBaHWS W 3aWATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3UIIMKN JPYTUX YYACTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBa OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIICHUS M B3aUMOJICHCTBUS, IMOHUMAThH
HaMEpEHUS JIPYTUX JIFOJEH, MPOSBIIATh YBAKUTEIHLHOES OTHOIIEHNE K COOCCETHUKY
U B KOPPEKTHOU Popme hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHIYaIbHOM
paboThI IpH pelIeHUU OUOJIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBEIOMpPATh TEMATHUKy W METOJBl COBMECTHBIX JCUCTBHN C y4€TOM OOIIHX
MHTEPECOB U BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh L€IM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAaue€CTBO CBOEr0 BKJAJa M KaXJOTO YYAaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATErMYECKOE IOBEJCHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YU€OHBIX CUTYalUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (POPMYyIHUPOBATH COOCTBEHHBIC 3a7]a4i B 00pa30BaTEIbHOMN
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAaH  pPELICHUs MpoOJieMbl €  YYETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSIHHO TMOBBIINIATH CBOM 00pa30BATENbHBIN U
KYJBTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJETh HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpUIAEMBIX JICMCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM AJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHS;

YMEThb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



IPUHUMATh MOTHBBI W apryMEHThl JPYIMX IIpU aHAIM3E pPE3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHHUSI COJEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecledYeHue
npobuapHOro  o0yueHus — oOydaronuxcss — Owojmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTHH HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH 110
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHbIX XW3HEHHBIX cuTyauusx. [IpenmeTHbie pe3yiabTaThl MPEACTABICHBI IO
roJiaM U3y4eHHUsl.

[IpeameTHBIe pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
KJlacce NOJIKHBI OTPaKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI M  PEHIEHWH TMPOOJEM  PAIMOHAIBLHOTO
MPUPOJIOTIOIB30BaHUS, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OWOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboiau3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas TeopHsl
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHHWil),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. n. Basunosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO IO3HAHUS, HUCIOJb3YEMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIICIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
IPOIECCOB: OOMEHA BEHIECTB (METabOIM3M), MPEBPAILLICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXXEHHUS,  WHJIUBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMl U CHCTEMaMU OpraHOB y pPAacCTeHMH, *XMUBOTHBIX U YEJIOBEKa U HX
(GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIHUSAMH, MEXIy STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhakTopamMu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYUTENbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl OKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTMYECKUE 3a/1a4M, BBISBISATH MPUUNHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIeyeMbIMU OMOJIOTMYECKUMHU IPOLECCaMU U SBJICHUSMU, J1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M TIPaKTUYECKUE padOThl, COOMHOIATH
npaBuia npu pabote ¢ ydeOHBIM U 1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUraTh TUIIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCICIOBAHMS, aHaJU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  pe3yNbTaThl Ha  YYEHHMYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouomormu M MEOUIHMHBI  (KJIOHHUPOBAaHHE,  HMCKYyCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTEHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBIOOp Oyaymiei mnpodeccruoHaIbHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO3SCTBa, MUIIEBOM MPOMBIIUIEHHOCTH, YTIyOIsTh NMO3HABATEIbHbBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEAHETrO
po(heCCHOHATTEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS yueOHOro mpeamera «buonorus» B 11
Kslacce NOJIKHBI OTPaKAaTh:

chOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B ITO3HAHWHM 3aKOHOB TIPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe B PEUIEHUH BOIPOCOB PALMOHAIBLHOTO
PUPOOIOIH30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPUPOJIE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apYyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIIOYAET
ONMpEJENEeHUs] M IOHUMAHUE CYIIHOCTH OCHOBOIOJIATAIOIIUX OHUOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs SBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsX U HampasieHusx sBoitonnu, B.M. Bepnajackoro — o
ouocdepe), 3akoHbl (reHeruueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma . Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl JHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHUE  BJQJ€Th  OCHOBHBIMM  METOJaMH  HAyYHOTO  TIO3HAHUS,
WCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(ommcanue, U3MEpeHue, HaOMIOJeHUE, DKCIEPUMEHT), CIOCOOaMHU BBHISBIICHHS M
OIICHKU aHTPOIIOTCHHBIX M3MEHEHU B IPUPO/IE;

YMEHUE BBIACHATh CYIIECTBEHHbIE NPHU3HAKU: BHUJOB, OHUOIE€OLIEHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O or0opa, aJJIONaTPUYECKOTrO u CUMITIATPUYECKOTO
BUI000pa30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(OH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHUs, YepeIOBaHUs HAMPABICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOIUH,
JIBIDKYIIAME CHJIAMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX SKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelle oOUTaHMs, a0MOTUYECKUX U OMOTUYECKUX



KOMITOHEHTOB  9KOCHCTE€M, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOIBI M UETIOBEUYECTRA;

yMEHUE peliaTh OMOJIOTUYECKUE 3aa4i, BISABISTH TPUUNHHO-CIIEICTBEHHbIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIHOAAThH
MpaBuiia pu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpYs Ielb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3YNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJYYCHHBbIE  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUN JKU3HU, YEITOBEKa
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOC00axX MpeaoTBpaICHUS
rio0aabHbIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaATbHON
NESATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUU, IPUPOIOTIONB30BaAHUS, METUIIUHEI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBINIUICHHOCTH, YTIyOJIATh TO03HABATEIbHBI WHTEpPEC, HAINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYMOIIEH  mpodeccmd W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPOGeCcCHOHATBHOTO U
BBICIIIET0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Neo HaumenoBanue KoandecTBo yacon
n/ pasaeqioB uteM Bcecer  Kourpoubu IMpakruyeck  JJeKTpoHHBIE (LU (pPOBLIE) 00pasoBaTeIbHbIE PECYPChI
n nporpaMmMbl 0 ble padoThI ue padoThbl
buonorus xax | 0 0 https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-
HayKa razvitiia-biologicheskikh-znanii-6843997 fIxnacc IIpocBenienue
Kusnie https://www.vaklass.ru/p/biologia/10-klass/predmet-biologii-
CHUCTEMBI U UX 2 0 0 6843996/0tlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-
U3yueHUE zhizni-6843999 AKunacc IIpocsenienue
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-
buonorus poverkhnostnyi-apparat-kletki-tcitoplazma- -6844003
KJIETKHA 2 0 1 https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-tcarstv-
6844006 AKnacc [Ipoceemenue
XHUMHUYECKast https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
OpraHu3aIus 10 1 2 zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-
KIJIETKH 6844008 Sxnacc IIpocsemenne
https://www.vaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-
CrpoeHnue u . .
poverkhnostnyi-apparat-kletki-tcitoplazma- -6844003
bynKumm 8 0 4 https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
KIICTKH zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-tcarstv-
6844006 AKnacc [Ipocsemienue
OO6MeH BeecTs https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-
U IIPEBpAILCHHE 9 0 1 biokhimicheskie-reaktcii-684401 1/metabolizm-kletochnoe-dykhanie-
SHEPIUHU B 6844012 https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-




KJIEeTKEe biokhimicheskie-reaktcii-684401 1/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-
fotosintez-6844014 Sknacc IIpocBemienne
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-

Hacnencreenna biokhimicheskie-reaktcii-684401 1/materialnye-osnovy-nasledstvennosti-dnk-

s uHpopManus

i-rnk-svoistva-geneticheskogo-k -6844016

7 U peanu3aius eé ? 0.5 https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-

B KITeTKe biokhimicheskie-reaktcii-684401 1/biosintez-belka-6844018 SAknacc
[Ipoceemienue
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-

. organizmov-6844021/zhiznennyi-put-kletki-6844022

KnzuenHuIi ) ) . .

8 6 0.5 https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-

UK KICTKH organizmov-6844021/tipy-razmnozheniia-organizmov-6844024 SIkimacc
MPOCBEIICHUE

Crpoerne u https://www.vaklass.ru/p/biologia/6-klass/rasteniia-pod-mikroskopom-
6843726/vidy-rastitelnykh-tkanei-13587 https://www.yaklass.ru/p/biologia/8-

9 bynxuim 17 L5 klass/obshchie-predstavleniia-ob-organizme-cheloveka-16120/organizm-

OPTaHi3MOB cheloveka-tcelostnaia-sistema-13450 fxnacc [IpocBemienue
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-

PasmHOXeHUE U organizmov-6844021/tipy-razmnozheniia-organizmov-6844024

10 pa3BUTHE 8 0.5 https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-

OpPraHU3MOB organizmov-684402 1/etapy-individualnogo-razvitiia-organizmov-ontogenez.-
6844026 fxnacc [Ipoceemenue

I'enernka — https://www.vaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-

Hayka o nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-

11 HacCJIeICTBEHHOC ) 05 zakonomernostiakh-nasledovaniia-priznakov-6844029

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

N3MEHYUBOCTH nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-

OPraHU3MOB monogibridnom-skreshchivanii-684403 1

2 3aKOHOMEPHOCT 10 05 https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-

Hu ’ nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-




HACJICACTBEHHOC monogibridnom-skreshchivanii-6844031
™ https://www.yaklass.ru/TestWork/SelectExercisesAndTests/18927067#progr
am=18763 eduProgram=348880 https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-
6844028/analiziruiushchee-skreshchivanie-6844033
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-
digibridnom-skreshchivanii-6844035
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-
monogibridnom-skreshchivanii-6844031
3 https://www.yaklass.ru/TestWork/SelectExercisesAndTests/18927067#progr
AKOHOMEPHOCT . .
13 " 05 am=18763 eduProgram=348880 https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-
MSMCHYHBOCTH 6844028/analiziruiushchee-skreshchivanie-6844033
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-
digibridnom-skreshchivanii-6844035
https://www.vaklass.ru/p/biologia/1 0-klass/zakonomernosti-peredachi-
T'eneTnka nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-
14 4eJI0BEKa 0 nasledovanie-genov-lokalizovannykh-v-polo -6844041 SIxiacc
[Ipocsemenune
Ceexus https://www.vaklass.ru/p/biologia/1 0-klass/zakonomernosti-peredachi-
15 0.5 nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-
OPTaHU3MOB e ..
selektcii-i-biotekhnologii-6844045 fxnacc [Ipocsenienue
buorexnomorus ) . . .
u https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-
16 0 nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-
cHHTeTHHeCKa selektcii-i-biotekhnologii-6844045 SIknmacc ITpocBeleHue
ouonorus
17 PesepBHOE 1

BpeMs




OBII[EE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102

25




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne n/m Kourpoububie IIpakTuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3apokeHUE U Pa3BUTUE 3BOJIIOLMOHHBIX 4
MPEJICTAaBICHUI B OMOJIOTUI
2 Mukpo3BOIIOLHUS U €€ PE3YNbTaThl 14 2
Makpo3Bostonus 1 €€ pe3yabTaThl 6
[IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKOJI0TUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB U HAJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
Opranusmsl 4 cpesja 0OuTaHUs 1.5
OKoJI0rus BUJOB U MOIIYJISILUN 0.5
DKoJorust cood1EecTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rimobanbpHas sxocucrema 6
11 UYenoBek u okpyxaroiias cpeia 6
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoaudecTBO 4acoB
Jara
KonTpoanb IpakTnuec
Tema ypoka Bce HU3y4YeH yeKTPOHHBbIE HU(POBBHIE 00pa3oBaTebHbIE PeCYPChI
n/ HbIE KHe
o ufa
Il padoThI padoThI
buomnorus kax
KOMILJIEKCHAS https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-
HayKa U KaK 4acTh 1 0 0 04.09.2 6843996/etapy-razvitiia-biologicheskikh-znanii-6843997 Sxiacc
COBPEMEHHOTO 023 [Ipoceemienue
o01ecTBa
KUBLIE CHOTEMLL https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-
N 1 0 0 05.09.2 6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-
U UX CBOMCTBa . ..
023 organizatcii-zhizni-6843999 SAKnacc [IpocBemienue
YpoBHeBas
OpraHu3anus 1 0 0 06.09.2
JKUBBIX CHCTEM 023
Ucropus https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-
OTKPBITHUS U ) ..
| 0 0 11.09.2 poverkhnostnyi-apparat-kletki-tcitoplazma- -6844003
HBYHCHUA KTETKH. o https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
Kinerounas 023 zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-
Teopus tearstv-6844006 SKmacc IIpocsemenne
Meronsl https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
MOJIEKYJIIPHOU U zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-
KJIETOYHOU 1 0 1 12.09.2 poverkhnostnyi-apparat-kletki-tcitoplazma- -6844003
OMOJIOTHM. 023 https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-

[TpakTnueckas

zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-




pabota Nel
«M3yuenue
METO/I0B
KJIETOYHOU
Oouosiorun
(xpomatorpadusi,
anekTpodopes,
nuddepeHnranbH
oe
neHTpudyrupona
Hue, [1L[P)»

XUMHAYECKUH
COCTaB KJIETKHU

MuHepanbHbie
BEILIECTBA KIIETKH,
ux
Ouosoruueckas
pOJIb

Oprannueckue
BEIIIECTBA KJIETKU
— Oenku.
JlaGopatopHas
pabota Nel
«OO0HapyxeHue
0enKoB ¢
TIOMOIIIBIO
Ka4eCTBEHHBIX
peaxkuuii»

13.09.2
023

18.09.2
023

19.09.2
023

tcarstv-6844006 AKnacc [IpocBemienue

https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-
kletke-6844008 Sxnacc [IpocBemenne

https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-
kletke-6844008 Sxnacc [Ipocsemenne

https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-
kletke-6844008 Sxnacc [Ipocseenne




CBolicTBa,

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

9 KJaccuuKanus u 20.09.2 zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-
byHKIIH OEIKOB 023 kletke-6844008 Sxmnacc [IpocBemenne
Opranuueckue https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-

10 BEIIIeCTBa KISTKH 25.09.2 zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-
— YIJIEBOJIBI 023 kletke-6844008 Sxnacc [Ipocsemenne
Opranunueckue https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-

11 BEIIIeCTBa KISTKH 26.09.2 zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-
— AN OBI 023 kletke-6844008 Sxnacc [Ipocsemenne
Hyxnennossie
kucnorsl. [JHK n
PHK.
JlaGopaTopHas
pabota Ne2 S o
«ccrenoBanme htt‘ps /! www.vaklaﬁs.m/plplologlw 1 O—kl'flss'/stroel?le—l—s1stemv—

12 27.09.2 zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-
HYITICHHOBBIX 023 kletke-6844008 fxnacc IIpocselienue
KHUCIIOT,
BBIJICJICHHBIX U3
KJIETOK
pa3MAYHBIX
OPraHU3MOB»
Crpoenue u
byakuun ATO. https://www.vyaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-

13 Hpyrue 02.10.2 zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-
HyKJ1e03uaTprdo 023 kletke-6844008 fxnacc IIpocsemenue
coatel (HTD)
CexBeHHpPOBaHHE https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-

14 JAHK. Metoast 03.10.2 zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-
T€HOMHUKH, 023 kletke-6844008 fxnacc IIpocsemenue




TPaAHCKPUIITOMUK
1, IPOTEOMUKU

MeTtonabl https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
15 CTPYKTYPHOI 04.10.2 zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-
Ouonoruu 023 kletke-6844008 Skmacc lIpocsemieHue
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-
Tume K1eToK. - .
16 n 09.10.2 poverkhnostnyi-apparat-kletki-tcitoplazma- -6844003
POKApHOTHHCCK o https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
as KIeTka 023 zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-
tcarstv-6844006 AKmnacc [Ipocsemienue
Crpoenue
YKapUOTUYECKOMN
— https://www.vaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
' zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-
[IpakTnueckas . .
17 6 No2 10.10.2 poverkhnostnyi-apparat-kletki-tcitoplazma- -6844003
o
pabota N o https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
Wsysere 023 zhizneobespecheniia-Kletki-6844002/kletki-predstavitelei-raznykh-
CBOHCTB tcarstv-6844006 SIKnacc IIpocsemmenue
KJIETOYHOM
MeMOpaHbI»
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-
IToBepXHOCTHBIMI poverkhnostnyi-apparat-kletki-tcitoplazma- -6844003
18 11.10.2 i ) ) L. .
ammapar KJISTKH 03 https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-
tcarstv-6844006 AKmnacc [IpocBemnienue
OnnoMeMOpaHHEI https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
€ OpraHouibl zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-
19 16.10.2 ) ..
KJIETKHU. 023 poverkhnostnyi-apparat-kletki-tcitoplazma- -6844003

[TpakTnueckas

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




paborta Ne3
«M3yuenue
JBUKECHUS
LIUTOIJIa3MBbI B

zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-
tcarstv-6844006 AKnacc [IpocBemienue

PACTUTENBHBIX
KJIETKaX»
ITomyaBTOHOMHBIE
OpPraHOUbI
KJICTKU:
MUTOXOHAPHH, https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
IJIaCTUIBL. zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-
JlaGopaTopHas poverkhnostnyi-apparat-kletki-tcitoplazma- -6844003
20 paGora Ne3 (1);510'2 https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
«Mccnenosanue zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-
Ia3MOIM34a U tcarstv-6844006 SIKnacc IIpocserienue
JeIUIa3MoJIn3a B
PACTUTENBHBIX
KJIETKax»
https://www.vaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-
HemeMm0OpanHsbie . .
poverkhnostnyi-apparat-kletki-tcitoplazma- -6844003
21 OpraHOMU/IbI 18.10.2 i . L.
https://www.vyaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
KIETKH 023 zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-
tcarstv-6844006 AAKnacc [Ipocsenienue
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-
Crpoenue u poverkhnostnyi-apparat-kletki-tcitoplazma- -6844003
22 23.10.2 . . ...
GyHKIUY sapa 023 https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-

zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-
tcarstv-6844006 SAAKnacc [Ipocsemenue




CpaBHuTenbHas

XapAKTEPUCTHUKA
KIIETOK 3YKAPHOT. htt_ps://Www.yakla.s.s.ru/p/l?iologiallO-klass/stroenie-i—sisten.ly— )
TaGopaTopHas zhlzneobespecl.lenua—kletkl—62.344.002/sushchnost—kletochnm—teorn—
73 paGora Ned 24102 poverkhnostnvl—apparat—klfftkl—tgltoplazma— —6844.10(.)3 ‘
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
«Msyuenue 023 zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-
CTPOCHHMS KICTOK tcarstv-6844006 AKnacc [IpocBemienue
pa3JINYHBIX
OpPraHU3MOB»
AccuMuianus u
JUCCUMMISIINAS —
JIBE€ CTOPOHBI
MeTaboIu3Ma.
Twunel oOMeHa
BEILECTB. https://www.vyaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
JaGopaTopHas zhizneobespecl'leniia—kletki—6s44902/5ushchnost—kletochnoi—teorii—
24 paGoraNes 25102 poverkhnostnvl—apparat—kle'tkl—tc'ltoplazma— —6844‘10(.)3'
https://www.vyaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
«Msyuenne 023 zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-
KaTaJIATHICCKON tcarstv-6844006 SIKnacc IIpocsemenne
AKTUBHOCTH
(bepMeHTOB (Ha
npuMepe
aMMIa3bl NN
KaTaasbl)»
DepMeHTATHBHBII htt'ps://www.yakla‘s‘s.ru/p/b'iologia/ 10—klass/stroenie—i—sistemy— )
XAPAKTED zh1zneobespechenlla—kletkl-6344902/sushchnost-kletochn01-teor11-
25 peakiuit 07.11.2 DOVerthOSthl-aDDarat—klfftkl—tcfltoplazma_ —6844.10(.)3 '
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
K“eT%“HOFO 023 zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-
MeTa00JIM3Ma.

tcarstv-6844006 SAAKnacc [Ipocsemenue




26

JlaGopaTopHas
pabora
Ne6«3yuenne
(bepMEHTaTUBHOT
0 pacuIeryIeHUs
nepokcuIa
BOJIOpOJa B
pacTUTEIbHBIX U
YKUBOTHBIX
KIIETKaX»

benkn-
aKTUBATOPBI U

0.5

08.11.2

https://www.vyaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-
poverkhnostnyi-apparat-kletki-tcitoplazma- -6844003

OeJIKH- https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
MHTHOHTOPBI 023 zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-
tcarstv-6844006 AKnacc [IpocBemienue
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
. zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-
ABTOTpO(DHBIH . .
7 5 0 09.11.2 poverkhnostnyi-apparat-kletki-tcitoplazma- -6844003
ThIT 0OMCHa T https://www.vyaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
BCILCCTB 023 zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-
tcarstv-6844006 SAKiacc IIpocsemenne
https://www.vaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-
73 o 0 13112 poverkhnostnyi-apparat-kletki-tcitoplazma- -6844003
OTOCHHTE3 o https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-

023 zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-
tcarstv-6844006 AAKnacc [Ipocsemenue
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-

XeMOCHHTE3. ) . ) ) ..
29 0 zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-
JlaGopaTopHas 14.11.2

poverkhnostnyi-apparat-kletki-tcitoplazma- -6844003




pabora 023 https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-

Ne7«CpaBuenue zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-

[IPOLECCOB tcarstv-6844006 AKmnacc [Ipocsemienue

dborocuHTE3a U

XEMOCHHTE3a»

AHa3poOHbBIC

OpPraHU3MBbl.

BH1b1 GPOSKEHHS. https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-

JaGopaTopras zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-
poverkhnostnyi-apparat-kletki-tcitoplazma- -6844003

30 pabota Ne§ 15.11.2 https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
«Cpasnenue 023 zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-
[poneccos tcarstv-6844006 AKnacc [IpocBemienue
OpoXXeHUS U
JBbIXaHUS
AdpobHbie https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-
OPTAHMIMEL biokhimicheskie-reaktcii-684401 1/metabolizm-kletochnoe-

dykhanie-6844012 https://www.yaklass.ru/p/biologia/10-

3 Jrant 20.11.2 klass/vnutrikletochnye-biokhimicheskie-reaktcii-
SHCPTCTUHICCKOTO 023 684401 1/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-
obmena 6844014 SIxnacc TIpoceemenne
OHeprus
MEMOPaHHOTO https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-
rpaagueHra biokhimicheskie-reaktcii-684401 1/materialnye-osnovy-

3 [IPOTOHOB. 21112 nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-k -6844016
Cunres ATD: T https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-
paGota 023 biokhimicheskie-reaktcii-684401 1/biosintez-belka-6844018
npoTonHoit AT®- Sxnacc IIpocsemenue
CHUHTAa3bI

33 JP— https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-

biokhimicheskie-reaktcii-684401 1/materialnye-osnovy-




MaTPUYHOTO 22.11.2 nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-k -6844016
CHHTE3a 023 https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-
biokhimicheskie-reaktcii-684401 1/biosintez-belka-6844018
Sknacc [IpocBemienne
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-
TpascKpummI — biokhimicheskie-reaktcii-684401 1/materialnye-osnovy-
. nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-k -6844016
34 MATpHHHRIH 0 27.11.2 https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-
curTes PHK 023 biokhimicheskie-reaktcii-684401 1/biosintez-belka-6844018
Sxnacc IIpocsemenne
https://www.vaklass.ru/p/biologia/10-klass/vnutrikletochnye-
biokhimicheskie-reaktcii-684401 1/materialnye-osnovy-
35 Tpancnsauus u eé 0 8112 nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-k -6844016
3TAITbI T https://www.vaklass.ru/p/biologia/10-klass/vnutrikletochnye-
023 biokhimicheskie-reaktcii-684401 1/biosintez-belka-6844018
SAxnacc [Ipoceenienne
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-
Konuposanue biokhimicheskie-reaktcii-684401 1/materialnye-osnovy-
AMHHOKHUCIIOT. nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-k -6844016
36 Posb pubocoM B 0 3231 1.2 https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-
GHOCHHTE3e OeKa biokhimicheskie-reaktcii-6844011/biosintez-belka-6844018
Sxiacc IIpocsemenne
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-
Opraau3zanus biokhimicheskie-reaktcii-684401 1/materialnye-osnovy-
reHoma y nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-k -6844016
37 0 04.12.2 ; . .
IIPOKAPUOT U 03 thps Z/./W‘WW.nglaSS.m/‘]')/bIOIOgla/ 1 (?—kl'ass/vnutrlkletochnve—
3YKaphoT biokhimicheskie-reaktcii-6844011/biosintez-belka-6844018
Sxnacc [Ipocsemenne
MonekynspHble https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-
38 MEXaHU3MBI 0.5 05.12.2 biokhimicheskie-reaktcii-684401 1/materialnye-osnovy-
SKCIIPECCUH T'€HOB 023 nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-k -6844016




y 3YKapHoT

Bupycbr —
BHEKJIETOUHBIE
(hOpMBI KU3HU U

https://www.yaklass.ru/p/biologia/l10-klass/vnutrikletochnye-
biokhimicheskie-reaktcii-684401 1/biosintez-belka-6844018
Sxnacc [Ipocsemenue

https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-
biokhimicheskie-reaktcii-684401 1/materialnye-osnovy-

obmuratHEIe nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-k_-6844016
39 [1apasHTbL. 0 06.12.2 https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-
IpakTiieckas 023 biokhimicheskie-reaktcii-684401 1/biosintez-belka-6844018
pabora Ned SAxnacc [Ipoceenienne
«Co3nmanue
MOJIEIN BUPYCa»
Bupyciisie thps:/‘/ Www.vgklass.ru@/biolo gia/l 0—kla§ s/vnutrikletochnye-
Y N— biokhimicheskie-reaktcii-684401 1/materialnye-osnovy-
nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-k -6844016
40 Hcinobeka, 0 11.12.2 https://www.vaklass.ru/p/biologia/10-klass/vnutrikletochnye-
H(HBOTHI::}X’ 023 biokhimicheskie-reaktcii-684401 1/biosintez-belka-6844018
pacTeHuH Sxnacc Ipocserenne
https://www.vaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-
Hanorexnonoruu organizmov-6844021/zhiznennyi-put-kletki-6844022
41 B OMOJIOTHH U 0.5 12.12.2 https://www.vaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-
MeTAITHHE 023 organizmov-6844021/tipy-razmnozheniia-organizmov-6844024
Skiacce mpocselieHne
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-
o —— organizmov-6844021/zhiznennyi-put-kletki-6844022
42 0 13.12.2 https://www.yaklass.ru/p/biologia/l10-klass/razmnozhenie-zhivykh-
KJICTKA 023 organizmov-6844021/tipy-razmnozheniia-organizmov-6844024
Sknacc mpocBenieHue
43 Marpuunslii 0 https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-
cunre3 JIHK 18.12.2 organizmov-6844021/zhiznennyi-put-kletki-6844022




023 https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-
organizmov-6844021/tipy-razmnozheniia-organizmov-6844024
Sknacc npocBenieHue
XpOMOCOMBI.
JlaGopaTopHas
paGota Ne9 https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-
organizmov-6844021/zhiznennyi-put-kletki-6844022
44 «M3ytenne 0 19.12.2 https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-
XpOMOCOM Ha 023 organizmov-6844021/tipy-razmnozheniia-organizmov-6844024
TOTOBBIX Sknacc nmpocBenieHue
MHKpOIpenaparax
»
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-
JleneHne KieTkn organizmov-6844021/zhiznennyi-put-kletki-6844022
45 0 20.12.2 https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-
— MuTO3 023 organizmov-6844021/tipy-razmnozheniia-organizmov-6844024
Sknacc nmpocBenieHne
Tunsl KJIETOK.
Kapuokunes u
IUTOKHAHE3.
Jlaboparopnast https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-
pabota NelO organizmov-6844021/zhiznennyi-put-kletki-6844022
46 «Habmronenune 0 25.12.2 https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-
MHUTO34 B KJIETKAX 023 organizmov-6844021/tipy-razmnozheniia-organizmov-6844024
KOHYMKA KOpeIKa Slknacc npocsenieHue
JyKa (Ha TOTOBBIX
MHKpOTpenaparax
»
Perynsums https://www.yaklass.ru/p/biologia/6-klass/rasteniia-pod-
47 JKM3HEHHOTO 0.5 26.12.2 mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587
UKJIA KJIETOK 023 https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-




ob-organizme-cheloveka-16120/organizm-cheloveka-tcelostnaia-
sistema-13450 Sknacc [TpocBeenne

Opranusm Kax

https://www.yaklass.ru/p/biologia/6-klass/rasteniia-pod-
mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587

48 27.12.2 https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-
€IMHOE 1EJI0E 023 ob-organizme-cheloveka-16120/organizm-cheloveka-tcelostnaia-
sistema-13450 Sknacc [TpocBemenne
TkaHu pacTeHUH.
1 https://www.yaklass.ru/p/biologia/6-klass/rasteniia-pod-
aboparopHas ) - - -
a6ota Nel 1 mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587
49 p " - 09.01.2 https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-
« 3y‘1v€HI/I€ 024 ob-organizme-cheloveka-16120/organizm-cheloveka-tcelostnaia-
TkaHeH sistema-13450 fximacc [IpocBenienue
pacTeHui»
TkaHu )KUBOTHBIX
M 4CJIOBEKA. https://www.yaklass.ru/p/biologia/6-klass/rasteniia-pod-
JlabopaTopHas mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587
50 pabota Nel2 10.01.2 https://www.vaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-
«3yuenue 024 ob-organizme-cheloveka-16120/organizm-cheloveka-tcelostnaia-
TKaHeH sistema-13450 Sknacc IIpocsemenne
JKUBOTHBIX)
Opransl.
CucreMsl
OpraHoOB. https://www.yaklass.ru/p/biologia/6-klass/rasteniia-pod-
JlaGopatopHas mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587
51 pabota 11.01.2 https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-
Nel3«3yuenne 024 ob-organizme-cheloveka-16120/organizm-cheloveka-tcelostnaia-
OpraHoB sistema-13450 SAknacc [TpocBemenne
IIBETKOBOT'O

pacTeHus




https://www.yaklass.ru/p/biologia/6-klass/rasteniia-pod-
mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587

52 Onopa Texa 15.01.2 https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-
OpraHu3MOoB 024 ob-organizme-cheloveka-16120/organizm-cheloveka-tcelostnaia-
sistema-13450 SAxnacc [Tpocemenne
https://www.yaklass.ru/p/biologia/6-klass/rasteniia-pod-
mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587
53 JlBiicerie 16.01.2 https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-
OpraHu3MOoB 024 ob-organizme-cheloveka-16120/organizm-cheloveka-tcelostnaia-
sistema-13450 Axnacc [TpocBemenne
https://www.yaklass.ru/p/biologia/6-klass/rasteniia-pod-
Muramie mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587
54 17.01.2 https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-
OpTaHH3MOB 024 ob-organizme-cheloveka-16120/organizm-cheloveka-tcelostnaia-
sistema-13450 SAknacc [TpocBemenne
[Tutanue
https://www.vaklass.ru/p/biologia/6-klass/rasteniia-pod-
MO3BOHOYHBIX
mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587
55 FKUBOTHDIX. 22.01.2 https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-
IlmesapurensHa 024 ob-organizme-cheloveka-16120/organizm-cheloveka-tcelostnaia-
A crcrema sistema-13450 SAknacc [Tpocemenne
4eI0BeKa
https://www.vaklass.ru/p/biologia/6-klass/rasteniia-pod-
mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587
56 Hbixarne 23.01.2 https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-
OpraHu3MOoB 024 ob-organizme-cheloveka-16120/organizm-cheloveka-tcelostnaia-
sistema-13450 SAxnacc [TpocBemenne
JIbIXanme ht.tps //lwww.yaklass.ru/ p/'biolo gi;.il 6-klas s/raster'liia—pod—
O3BOHOUHEIX mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587
57 24.01.2 https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-
KHBOTHBIX I 024 ob-organizme-cheloveka-16120/organizm-cheloveka-tcelostnaia-

YCIO0BCKa

sistema-13450 fxnacc IIpocBemenne




58

59

60

61

62

63

Tpancnopr
BEILECTB Y
OpraHu3MOB

KpoBenocHas
cucrema
MMO3BOHOYHBIX
JKUBOTHBIX U
YyeJioBeKa

Brinenenne y
OpraHu3MOB

3ammra y
OpPTaHU3MOB

NmmyHHas

CHCTEMaA YCIIOBCKa

Paznpaxumocts u

peryisnus y
OpraHU3MOB

29.01.2
024

30.01.2
024

31.01.2
024

05.02.2
024

06.02.2
024

07.02.2
024

https://www.yaklass.ru/p/biologia/6-klass/rasteniia-pod-
mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587
https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-
ob-organizme-cheloveka-16120/organizm-cheloveka-tcelostnaia-
sistema-13450 fxnacc IIpocBemenune

https://www.yaklass.ru/p/biologia/6-klass/rasteniia-pod-
mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587
https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-

ob-organizme-cheloveka-16120/organizm-cheloveka-tcelostnaia-

sistema-13450 fknacc IIpocBemenne

https://www.vaklass.ru/p/biologia/6-klass/rasteniia-pod-
mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587
https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-

ob-organizme-cheloveka-16120/organizm-cheloveka-tcelostnaia-

sistema-13450 fknacc IIpocBemenne

https://www.vaklass.ru/p/biologia/6-klass/rasteniia-pod-
mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587
https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-

ob-organizme-cheloveka-16120/organizm-cheloveka-tcelostnaia-

sistema-13450 fxnacc IIpoceemenne

https://www.vaklass.ru/p/biologia/6-klass/rasteniia-pod-
mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587
https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-

ob-organizme-cheloveka-16120/organizm-cheloveka-tcelostnaia-

sistema-13450 fxnacc IIpoceemenne

https://www.yaklass.ru/p/biologia/6-klass/rasteniia-pod-
mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587
https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-

ob-organizme-cheloveka-16120/organizm-cheloveka-tcelostnaia-

sistema-13450 fxnacc IIpocBemenne




I'ymopanbHas
perynsiuus u

https://www.yaklass.ru/p/biologia/6-klass/rasteniia-pod-
mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587

64 PHAOKPHHHAA 0.5 12.02.2 https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-
cacteMa 024 ob-organizme-cheloveka-16120/organizm-cheloveka-tcelostnaia-
KHBOTHBIX 1 sistema-13450 Axnacc [TpocBemenne
4eJI0BeKa

https://www.yaklass.ru/p/biologia/6-klass/rasteniia-pod-
Dopmbl mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587

65 Pa3MHOXEHHUS 0 13.02.2 https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-

OpraHu3MOB 024 ob-organizme-cheloveka-16120/organizm-cheloveka-tcelostnaia-
sistema-13450 SAknacc [TpocBemenne
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-

Honosoe organizmov-684402 1/tipy-razmnozheniia-organizmov-6844024

66 0 14.02.2 https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-
pa3MHOXEHHUE . - ... .

024 organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-
ontogenez-6844026 fAxnacc [Ipoceemenue
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-
organizmov-684402 1/tipy-razmnozheniia-organizmov-6844024

67 Metios 0 19.02.2 https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-

024 organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-
ontogenez-6844026 fAxnacc [Ipoceemenue

I'ameTtorenes.

O6pa3zoBanue u

pa3sBUTHC https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-
IOJIOBBIX KJIETOK. organizmov-6844021/tipy-razmnozheniia-organizmov-6844024

68 JlaGopaTopHas 0 20.02.2 https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-
pabora 024 organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-
Nel4«3yuenue ontogenez-6844026 fxnacc [Ipocsemenue
CTpOEHUS

ITOJIOBBIX KJICTOK




Ha rOTOBBIX

MHKpOIpenaparax
»
VH/MBHIYATBHOE https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-
organizmov-6844021/tipy-razmnozheniia-organizmov-6844024
69 PasBHTHE 0.5 21.02.2 https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-
OpraHHU3MOB — 024 organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-
OHTOTCHE3 ontogenez-6844026 fknacc IIpoceemenue
3aKITa/Ka OPraHoB https://www.vaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-
U TKAHEH 13 organizmov-6844021/tipy-razmnozheniia-organizmov-6844024
70 0 26.02.2 https://www.yaklass.ru/p/biologia/l10-klass/razmnozhenie-zhivykh-
3apOILIIICBRIX 024 organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-
/IHCTKOB ontogenez-6844026 fknacc IIpoceemenne
Poct u pasButne
JKHBOTHBIX.
JlaGopaTopHas
paGora Nel5 https://www.vaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-
«BBISIBICHIe organizmov-684402 1/tipy-razmnozheniia-organizmov-6844024
71 0 27.02.2 https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-
TpU3SHAKOB 024 organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-
cxofncrea . ontogenez-6844026 fxnacc IIpoceemenne
3apoIbIIei
IMO3BOHOYHBIX
JKUBOTHBIX»
Pazmuoxenune u
pa3sBuTHC https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-
pacTeHuH. organizmov-6844021/tipy-razmnozheniia-organizmov-6844024
72 JlaboparopHas 0 28.02.2 https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-
paboraNel6 024 organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-
«Ctpoenue ontogenez-6844026 fxnacc [Ipocseuienue

OpraHoB




Pa3MHOKEHUS
BBICIIIUX
pacTeHuin»

Hcropus
CTaHOBJICHUS U

https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-
peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-
znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029

3 pasBuTHA 0.5 04.03.2 https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-
TCHCTHKH KaK 024 peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-
HayKH priznakov-pri-monogibridnom-skreshchivanii-684403 1
OcHOBHBIE
MOHATHUSA U
CUMBOJIbI https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-
TCHCTHUKH. peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-

74 JlabopaTopHas 0 05.03.2 znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029
paborta Nel7 02;1 ' https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-
«Jlpo3oduna kax peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-
0GBEKT priznakov-pri-monogibridnom-skreshchivanii-684403 1
TE€HETUYECKUX
HCCIIeI0BAHUM
3aKoHOMEPHOCTH https://www.vaklass.ru/p/biologia/10-klass/zakonomernosti-
HacIenoBaHuA peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-
HPU3HAKOB. priznakov-pri-monogibridnom-skreshchivanii-684403 1
Monorubpuanoe https://www.yaklass.ru/TestWork/SelectExercisesAndTests/189270
CKpelIUBaHUE. 67#program=18763 eduProgram=348880

75 [IpakTnueckas 0 06.03.2 https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-
pabora Ne5 024 peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-
"U3yueHne skreshchivanie-6844033 https://www.yaklass.ru/p/biologia/10-
DPe3yIBTATOB klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-
MOHOTHGPHJHOTO 6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-

CKpCLIUBAHUA Y

6844035




76

77

78

Jpo30¢uIh"

[uTonormyeckue
OCHOBBI
MOHOTHOPHIHOTO
CKpEITUBaHMS

AHanu3upyrolee
CKpCIIUBaHHE.
Henonnoe
JIOMUHUPOBaHUE

Jurubpunxoe
CKpeIlMBaHHUE.
[TpakTnueckas
pabota Ne6
«3yuenune
pe3ynbTaTOB
TUTHOPHUIHOTO
CKpEIIUBAHUS Y

11.03.2
024

12.03.2
024

13.03.2
024

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

peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-
priznakov-pri-monogibridnom-skreshchivanii-6844031
https://www.yaklass.ru/TestWork/SelectExercisesAndTests/189270
67#program=18763 eduProgram=348880
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-
peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-
skreshchivanie-6844033 https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-

6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-
6844035

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

priznakov-pri-monogibridnom-skreshchivanii-684403 1
https://www.yaklass.ru/TestWork/SelectExercisesAndTests/189270
67#program=18763 eduProgram=348880
https://www.vaklass.ru/p/biologia/10-klass/zakonomernosti-
peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-
skreshchivanie-6844033 https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-

6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-
6844035

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

priznakov-pri-monogibridnom-skreshchivanii-6844031
https://www.yaklass.ru/TestWork/SelectExercisesAndTests/189270
67#program=18763 eduProgram=348880
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-
peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-
skreshchivanie-6844033 https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-
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81

JPO30(UITBDY

[uTonormyeckue
OCHOBBI
JTUTHOPUTHOTO
CKPEIIUBAHUS

CreruieHHOE
HaCJIEIOBAHUE
MPU3HAKOB

XpoMocoMHast
TeOpus
HACJIEJICTBEHHOCT
n

25.03.2
024

26.03.2
024

27.03.2
024

6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-
6844035

https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-
peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-
priznakov-pri-monogibridnom-skreshchivanii-6844031
https://www.yaklass.ru/TestWork/SelectExercisesAndTests/189270
67#program=18763 eduProgram=348880
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-
peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-
skreshchivanie-6844033 https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-

6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-
6844035

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

priznakov-pri-monogibridnom-skreshchivanii-684403 1
https://www.yaklass.ru/TestWork/SelectExercisesAndTests/189270
67#program=18763 eduProgram=348880
https://www.vaklass.ru/p/biologia/10-klass/zakonomernosti-
peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-
skreshchivanie-6844033 https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-
6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-
6844035

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

priznakov-pri-monogibridnom-skreshchivanii-684403 1
https://www.yaklass.ru/TestWork/SelectExercisesAndTests/189270
67#program=18763 eduProgram=348880
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-
peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-
skreshchivanie-6844033 https://www.yaklass.ru/p/biologia/10-




klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-

6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-
6844035

82

I'e”HeTuka nmona

01.04.2
024

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

priznakov-pri-monogibridnom-skreshchivanii-6844031
https://www.yaklass.ru/TestWork/SelectExercisesAndTests/189270
67#program=18763 eduProgram=348880
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-
peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-
skreshchivanie-6844033 https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-

6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-
6844035

83

84

T'eroTun xak
eJI0CTHAas
cucTeMa

I'emeTnueckuit
KOHTPOJIb
pa3BUTHS
pacTeHul,
J)KMBOTHBIX U
YyeJIoBeKa

0.5

02.04.2
024

03.04.2
024

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

peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-

priznakov-pri-monogibridnom-skreshchivanii-684403 1
https://www.yaklass.ru/TestWork/SelectExercisesAndTests/189270
67#program=18763 eduProgram=348880
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-
peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-
skreshchivanie-6844033 https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-

6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-
6844035

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

peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-

priznakov-pri-monogibridnom-skreshchivanii-6844031
https://www.yaklass.ru/TestWork/SelectExercisesAndTests/189270
67#program=18763 eduProgram=348880
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-

peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-




85

86

HN3meHunBoOCTH
MPU3HAKOB. Buibl
M3MEHYUBOCTH

MoauduxarmoHs
ast I3MEHYUBOCTH

08.04.2
024

09.04.2
024

skreshchivanie-6844033 https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-

6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-
6844035

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

peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-
priznakov-pri-monogibridnom-skreshchivanii-6844031
https://www.yaklass.ru/TestWork/SelectExercisesAndTests/189270
67#program=18763 eduProgram=348880
https://www.vaklass.ru/p/biologia/10-klass/zakonomernosti-
peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-
skreshchivanie-6844033 https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-

6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-
6844035

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

peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-

priznakov-pri-monogibridnom-skreshchivanii-6844031
https://www.yaklass.ru/TestWork/SelectExercisesAndTests/189270
67#program=18763 eduProgram=348880
https://www.vaklass.ru/p/biologia/10-klass/zakonomernosti-

peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-
skreshchivanie-6844033 https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-

6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-
6844035

87

Bapuaunonsslit
psanu
BapUallMOHHAs
KpuBasl.
JlaboparopHas

10.04.2
024

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

peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-
priznakov-pri-monogibridnom-skreshchivanii-684403 1
https://www.yaklass.ru/TestWork/SelectExercisesAndTests/189270
67#program=18763 eduProgram=348880
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-
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)»

15.04.2
024

16.04.2
024

peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-
skreshchivanie-6844033 https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-
6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-
6844035

https://www.vaklass.ru/p/biologia/10-klass/zakonomernosti-
peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-
priznakov-pri-monogibridnom-skreshchivanii-684403 1
https://www.yaklass.ru/TestWork/SelectExercisesAndTests/189270
67#program=18763 eduProgram=348880
https://www.vaklass.ru/p/biologia/10-klass/zakonomernosti-

peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-
skreshchivanie-6844033 https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-

6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-
6844035

https://www.vaklass.ru/p/biologia/10-klass/zakonomernosti-
peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-
priznakov-pri-monogibridnom-skreshchivanii-684403 1
https://www.yaklass.ru/TestWork/SelectExercisesAndTests/189270
67#program=18763 eduProgram=348880
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-
peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-
skreshchivanie-6844033 https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-

6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-




6844035

https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-
peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-
priznakov-pri-monogibridnom-skreshchivanii-6844031

3aKOHOMEPHOCTH https://www.yaklass.ru/TestWork/SelectExercisesAndTests/189270
MYTallMOHHOI'O 67#program=18763 eduProgram=348880
90 npoiiecca. 0.5 17.04.2 https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-
DIUTCEHETUKA U 024 peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-
SIHUTCHOMUKA skreshchivanie-6844033 https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-
6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-
6844035
T'eneruxa
qeJI0BeKa.
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-
[IpakTnueckas . .
peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-
91 pabora 0 22.04.2 . . .
opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-
Ne8«Cocrapienne 024 6844041 Axnacc [Ipoceemenue
U aHaJIu3
POAOCIIOBHOM
Meromsi https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-
. peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-
92 MEIUIIMHCKON 0 23.04.2 . ) )
” opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_ -
TCHETHKN 0 6844041 Axnacc [Ipoceemenue
3HaueHue
MeIUIIMHCKOMN
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-
T'€HETUKU B . )
93 0 24.04.2 peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-
TpEOTBPAIICHIH T opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-
1 JICICHIH 024 6844041 fxnacc [Ipocsemenue
T€HETUYECKHNX

3200J1€BaHU
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29.04.2
024

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

sovremennoi-selektcii-i-biotekhnologii-6844045 fkmacc
IIpocremienue

95

96

Metonrnl
CEJIEKIMOHHOMN
paboTHhL.
JlaGopaTopHas
pabotaNe20
«M3yyenune
METO/IOB
CeJICKIIUU
pacTeHuin»

JlocTrKeHMs
CeJIeKIUHU
pacTeHuil u
JKUBOTHBIX.
[TpakTnueckas
pabotaNe9
«ITpuBHBKa
pacTeHumn»

0.5

30.04.2
024

06.05.2
024

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

peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-

sovremennoi-selektcii-i-biotekhnologii-6844045 Sxnacc

[Ipocsemenune

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

peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-

sovremennoi-selektcii-i-biotekhnologii-6844045 SIknacc
[Ipocsemienue




CoxpaHnenue,

https://www.yaklass.ru/p/biologia/l10-klass/zakonomernosti-

97 HByHeHme i 07.05.2 peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-
HCHOIR3OBAHMC e sovremennoi-selektcii-i-biotekhnologii-6844045 Sxmacc
T€HETUYCCKUX 024

[Ipoceemienue
pecypcos
buorexuonorus
Kak HayKa u
0OTpacib ] ) _
HDOM3BOLCTE https://www.yaklass.ru/p/biologia/l10-klass/zakonomernosti-
03 Hp A ) 08.05.2 peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-
paKtiriecKad o sovremennoi-selektcii-i-biotekhnologii-6844045 Sknacc
pabotaNel0 024
[Ipocsemienune
«3yuenne
00BEKTOB
OHOTEXHOIOT U
OCHOBHBIE https://www.vyaklass.ru/p/biologia/10-klass/zakonomernosti-
HAIIPABJIICHUS peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-

99 . 13.05.2 ) R ..

CUHTETHUYECKOM 004 sovremennoi-selektcii-i-biotekhnologii-6844045 xiacc
Ounonoruun [Tpoceemnienue
X DOMOCOMHAS 1 https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-

100 POMOCO 14.05.2 peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-
rehHad e sovremennoi-selektcii-i-biotekhnologii-6844045 SIknacc
WHKEHEpUS 024

[Ipoceemenue
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-
Menununckue peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-

101 15.05.2 ) R ..

OMOTEXHOJIOTHHI 004 sovremennoi-selektcii-i-biotekhnologii-6844045 fxmacc
[Ipocsemenune
PesepBHBIi ypOK.

102 IloBTopenue, 20.05.2

00001IeHHE, 024




CHUCTEMaTU3aIU
3HAHUH

OBILEE
KOJIMYECTBO
YACOB I10
I[TPOIT'PAMME

102

29




11 KJIACC

Kosnu4yectBo 4yacos DJIEeKTPOHHBIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakruyeckue fl[3yqennﬂ :)Iﬁlil;llonaTeﬂbnme
padoThI padoThI pecypesI
1 OpomonnonHas teopus Y. lapsuna 1
) JIBMIKYIIME CUITBI 3BOJIFOLIMU BUI0B 110 Y. |
Hapsuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIM |
U UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
IBOJIIOLIMU
5 OTarnsl 3BOJIIOLIMOHHOTO ITpolecca: |
MHUKPO3IBOJIIOLUS U MaKPOIBOIFOLIHS
6 [Tonmynsius — snemMeHTapHas €IMHULIA !
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIIeHIE U3MEHYMBOCTH Y '
0co0eil 0IHOTO BUIa»
8 DnemeHTapHbIE (PaKTOPHI IBOJIOLIUN 1
9 S¢dext ocnoBarenst. dpdexr !
OyTBUIOYHOT'O TOPJIBIIIKA
10 Murpauuu. N30y nomyIsiui: 1
reorpaduyeckas, OnoJorundecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN |

(baxTop 3BOJIIOLIUU




12

13

14

15

[TonoBoii oTO60p

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOBOJIFOIIHH.
JlaGopaTtopHas paborta «3ydueHue
apoMop(}030B 1 UAMOAAANTALIAN Y
pacTeHuil U KUBOTHBIX)»

[Tpumepsl IpUCTIOCOOICHUH Y OpraHU3MOB:

MopdosiorHIecKue, GU3H0IOTHIECKUE,
OMOXUMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnast pabora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e1eco00pa3HOCThY

Bun, ero kputrepuu u CTpyKTypa.

Jlaboparopnas pabota «CpaBHEHUE BHI0B
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

0.5

0.5

16

17

18

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yapTar
MUKPOIBOJIOIIH

CBs3b MUKPO3BOJIFOIHUU U TTUIEMHUOJIOTHUN

19

20

21

Makpossosntonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIFOIIUN

buoreorpaduyeckue MeToab! U3ydeHUs
9BOJIIOLUH
DOMOpPHOIOrHYecKHEe U CPaBHUTEIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOIbI U3YYCHUA
9BOJJOINH

22

MonekynsapHO-T€HETUYECKHUE,
OMOXMMHUYECKHE U MAaTeMaTHIECKHE




MCTOABI U3YYCHH 3BOJIIOIIUN

23 OO1m11e 3aKOHOMEPHOCTH IBOJIIOIUH
24 AnantuBHas paauauus. HepaBHOMepHOCTh
TEMIIOB 3BOJIIOLUU
)5 HayuHble runoressl NpoUCX 0K ICHUS
YKU3HU Ha 3emJie
26 JloHayuHBbI€ NIPEACTABIEHUS O 3aPOKICHUU
KU3HU
7 OcHOBHBIE 3TaIlbl HEOPraHUYECKON
IBOJIIOLIMU
28 ['unioTe3sl 3apoKICHUS KUZHU
Hctopus 3emin 1 METO/IbI €€ H3yUeHHUS.
79 Jlaboparopuas padota «3yueHue u
OIMCaHHE UCKOMAEMBIX OCTATKOB JIPEBHUX 0.5
OpPraHU3MOB»
30 HauanbHsble 3Tansl OpraHn4eckoin
3BOJIIOLIMU
31 OBoMIOIUS DYKapuOT
OCHOBHBIE 3TaIlbl BOITIOLUU
1 pactutensHOro Mupa. [IpakTiueckas
pabora «3yueHue ocobeHHOCTEM 0.5
CTPOCHHS PACTEHHI Pa3HBIX OTIEIOB)»
13 OCHOBHBIE 3TaITbI YBOJIOIIH KHBOTHOTO
MUpa
DBOIOIUS )KUBOTHBIX. [IpakTuyeckas
34 pabota «3ydyenne ocoOeHHOCTEH 0.5
CTPOCHHMS TTO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTHe )u3HM Ha 3eMIle 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKUC

36 KPHU3HCHI MPOILIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3UC, ET0
0COOEHHOCTH

18 CoBpeMeHHas cucTeMa OpraHu4ecKoro
MIPOLLIOTO

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpONOJIOTHSI — HAayKa O 4EJIOBEKE

41 Pa3BuTHe npencraBieHuii o
MIPOUCXOXKACHUN YeIIOBEKa
MecTto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «3ydyenne ocoOeHHOCTEH 0.5
CTPOEHHUS CKEJIETa YEIOBEKa, CBA3aHHBIX C
MPSAMOXOKIECHUEM»

43 JIBMOKYIIME CHIIBI aHTPOIIOT€HE3a

m CooTHo1IeHne OHOJIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B AHTPOTIOTCHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenerrka u MajeoreHOMHUKA

47 DBOJIIOLMS COBPEMEHHOTO YEJI0BEKA
UYenoeueckue packl. [IpakTnyeckas

48 pabota «3ydeHune 3KOITOrHIeCKuX 0.5
ajanTaruil 4eJIoBeKa

49 MexaucuuninHapHble METO/IbI

AHTPOIIOJIOTUHN




50 3apoKICHUE U Pa3BUTHE SKOJIOTUU 1
Metonst skonorun. JlabopaTtopHas pabora

51 «M3yueHne MeTo10B IKOJIOTHUYECKUX 1 0.5
HUCCIIEIOBAHUI )

5 3HaueHne YKOIOrNYESCKUX 3HAHUN I !
4eJioBeKa

53 Dxkonorndeckue GakTopsbl 1
Abuotnueckue akropsl. CBeT Kak

54 skosoruueckuii pakrop. JlabopaTopHas | 0.5
pabota «BrisiBIeHHE TPUCTIOCOOIECHUI )
OpPraHU3MOB K BIHMSIHUIO CBETa»
AbuoTtnueckue dakropsl. Temmneparypa
KaK 3KOJIOTHICCKHUH (akTop.

55 JlaboparopHnast pabota «BrlsiBiieHHE 1 0.5
MIPUCTIOCOOICHHUI OPraHU3MOB K BIHSHHUIO
TEeMIIEPaTyphI»
Abunotnyeckue gpakropbl. BiaxxHOCTh Kak

56 sKoJornueckuit pakrop. JlabopatopHas | 0.5
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuii U3 pa3HbIX MECT OOUTAHUS»

57 Cpensl 06uTaHUsI OPTaHU3MOB 1

58 buonoruueckue puTMsl 1

59 XKuzHeHnHble pOpPMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMO/IEHCTBUI

61 JUISL CYILIECTBOBAHUSI OPIaHU3MOB B Cpejie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTePUCTUKU 1




IIOITYJIAIH

OcHOBHBIC TOKA3aTSIU NOMyJIAIHUN:

63 YHCIIEHHOCTD, IUIOTHOCTh, BO3PACTHAs U
MI0JIOBAsi CTPYKTYpa
OcCHOBHBIE TTOKA3aTENIN TOIMYJISIIHHN:

64 POXJ1aeMOCTh, TPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIIUN

65 DKoJjoruyeckasi CTpyKkTypa nonyJssuu

66 JluHamMuKa MOMYJSIUU U €€ Perysius

67 KpuBbIie pocTa YMCIEHHOCTH TIOMYJISIIIHH.
KpuBbie BEDKUBaHUS
DKoJoruveckasi HUIa BU/A.

68 Jlaboparopnas padota «IIpucnocobiaeHus 0.5
CeMsIH PAaCTeHHI K pacCEJICHUIO»

69 Bun kak cucrema nonysisnuit

70 3aKOHOMEPHOCTH TOBEJICHUS M MUTPAIIAN
KUBOTHBIX

71 Coo0111ecTBO OPraHU3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucreMa

7 KpyroBopot BelecTB 1 MOTOK YHEPTUH B
IKOCHUCTEME

74 OcHOBHBIE TTOKA3aTENN YIKOCUCTEMBI

75 DKOJIOTHYECKUE MTUPAMUIbI

76 N3meHneHus coo0IIecTB — CYKIIECCUH

77 [IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI
03ep U peK. DKOCUCTEMBI MOPEH U OKEaHOB

78 [IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTEMEH, MyCTHIHb

79 AHTpPONIOT€HHBIE YIKOCUCTEMBI

20 VYpb6oskocucremsl. [IpakTrueckas padboTta 0.5
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHMS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B
KOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

2 pa3HbIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
KOCUCTEMHOM YPOBHSX

23 buocdepa — obmieruranerapHast 000109Ka
3emin

84 Yuenue B. W. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHMS
o6uochepsl

26 Kpyrosopots! BeniecTs u
OMOreOXMMHUYECKHUE [IUKIIbI

37 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcToitunBocTh Onochepsl

89 DKOJOTHYECKHE KPU3HUCHI U UX TPUUNHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

o1 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA
PacTUTENBHBIN U )KUBOTHBIN MUD

92 Oxpana npupozsl

93 OCHOBHBIE MPUHIUIIBI YCTOHYUBOTO




Pa3BUTHA YCTIOBEUYCCTBA U ITPUPOIbL

PannonansHoe npupoa0onb»30BaHue U

94 COXpaHEeHHEe OHOJIOTrHYEeCKOro 1
paszHooOpasus 3eMiaun

95 Q§06meHHe 110 TeMe «MUKpO3BOJIIOLUS U |
e€ pe3ynbTaThl»

96 Ofio6mem1€ 1o Teme «MaKpOdIBOIIOIHUS U |
e€ pe3ynbTaThi»

97 O6061mmenue o teme «IIpoucxoxaeHue u 1
pa3BUTHE KU3HU Ha 3eMIIe»

08 O6o6menne no Teme «IIpoucxoxaenne |
YeIIOBEKa — aHTPOITOTCHE3)

99 O6061eHne o Teme «IKOJIOTUs — HayKa O !
B3aMMOOTHOUICHHSIX OPTaHU3MOBY

100 O6061mmenue o TeMe «Opranusmsl U cpeaa !
OOUTaHUS

101 O606meH1/ie o TemMe «IKOJIOTHUsI BUJIOB U |
TTOTTYJISITTHI

102 O6o006menue no Teme «brocdepa — !
rio6anpHast IKOCHCTEMa)

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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